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INVESTIGATIONS ·OF GRAVITY AND ISOSTASY . 

. ByW1LLIAM Bowm, ChiefoftheDivimonofGeodesy. 

INTRODUCTION. 

For a number of years the United States Coast and Geodetic Survey has been caITying on 
geodetic investigations of isostasy, with special reference to the effect of the isostatic compen
sation upon the deflection of the vertical and the intensity of gravity. 

Four reports on these investigations have appeared, the first one in 1909 and the last in 1912.o 
The first two dealt with the determination of the figure of the earth from deflections of the 

vertical in the United States, corrected for topography and isostatic compensation. In the 
last. two there were given the results of the investigation of the effect of topography and isostatic 
compensation upon tl;ie intensity of gravity at stations mostly in the United States. 

The present volume gives the results of further study of the relation between gravity and 
isostasy. In it are embodied the gravity data resulting from the previous work. In the secoi1d 
gravity report 124 stations in the United States were considered, while in the investigation of 
which this volume is a report there are listed 219 gravity stations in the United Sta~es, 42 
stations hi Canada, 73 stations in India, and 40 others, principally in Europe. The Canadian 
stations were established by F. A. McDiarmid, of the Geodetic Survey of Canada. He reduced 
those stations for topography and isostatic compensation after the method described in Special 
Publication No. 10. The late director of the Geodetic Survey of Canada, Dr. W. F. King, gener
ously furnished to the United States Coast and Geodetic Survey the results of their work for 
incorporation with the United States stations in some phases of this investigation, previous to 
their publication in Canada. 

This report has as its main features: . 
1. The observed value of the intensity of gravity at stations in the United States, Canada, 

India, and Europe and at a few scattering stations. 
2. Discussions of the relations between the gravity anomalie.s and the topography, the large 

areas of erosion and deposition, the geological formation as indicated by the surface rock at 
the stations, and the elevation of the station .. 

3. The regional versus the local distribution of _isostatic compensation. 
4. The determination of a gravity equation, the earth's flattening, and the depth of com

pensatio1i upon each of several assumptions. 
5. Sununaries of the results of the field observations with t4e pendulums. These furnish 

a basis upon which to judge the accuracy of the determination of the h1tensity of gravity at 
the various. stations. · 

6. The illustrations in the pocket at the back of the volume, which give graphically much 
data resulting from this investigation. 

There are other lines along which investigations might have been made. Some of these 
may be m1dertaken at a later date as more data become available. One of these is the detailed 
study of certain regions where there are gravity and deflection stations 8lld where the evidence 

a Figure or the Earth and Isostasy from M~asurements in the United States,"by J. F. Hayford, 1009; Supplementary Investigation in 1009 
or the Figure or the Earth and Isostosy, by J. F. Hayford, 1910; Effect of TopOb'l'RPhY ano:I Isostatic Compensation upon the Intensity of Gravity, 
by J. F. Hayforrl and William Bowie (Special Publication No.10), 1912; same title, second paper, by William Bowie (Special Publication No. 12), 
1912. 
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points to strong local disturbances or causes which change the ·size and sign of the gravity 
anomalies at stations grouped comparatively close together. This phase of the subject is an 
important one and has been urged upon the Survey by several scientists of note. 

It is hoped that many of those who are interested in the subject of isostasy will use the 
data contained in this and similar publications of the Survey for detailed study aud investigation. 
It is· only h1 this way that the data collected and published can be fully utilized. The time 
which can be placed on this work by members of the·Survey is necessarily limited, becau::.:e of 
many other lines of duty calling for prompt attention. 

It is believed that it is desirable to publish promptly the observed values of the 
intensity of gravity and the reductions for topography and isostatic c;ompensation rather than 
to delay for exhaustive detailed studies. 

The author desires to express his appreciation of the important part taken by a number 
of the members of the Survey in the investigations covered by this report and in the preparation 
of the report itself. Especial credit is due Computers W. D. Lambert, Sarah Beall, H. G. 
Avers, C. H. Swick, E. F. Church, and G. E. Selby. 

Assistants C. L. Garner and J. D. Powell deserve much credit for the efficient wav in 
which they carried on the field work while establishing the 94 new stations. They did this ,;ork 
with great accuracy and economy. They also assisted in the office reductions. 

As far as possible this report follows the general plan of the two previous gravity reports 
of the Survey. As the writer is the author of the second of those reports and a joint author 
of the first, some of the statements and definitions contained in "the text of this volume mav 
be similar to those h1 the former reports. Under the circumstances it is not necessary t"o 
set them off from the other text. 

In Part I of this volume are given the results of the investigations, and b Part II the 
abstracts or summaries of observations in the field and the descriptions of the stutions . 

.Anyone wishing to make a detailed study of the subject covered by this report should con
sult the four reports whose titles are given in the footnote on page 5. They may be obtained 
through the Division of Publications of the Department of Commerce, ~ashington, D. C. 



Part 1.-INVESTIGATION OF GRAVITY AND ISOSTASY. 

Chapter I.-DEFINITION OF TERMS AND EXPLANATION OF METHODS OF COMPUTATION 

_ISOSTASY DEFINED. 

If the earth were composed of homogeneous material, its figure of equilibrium, under the 
influence of gravitation a and its own rotation, would be an ellipsoid of revolution. 

The earth is composed of heterogeneous material which varies considerably in density. 
If this heterogeneous materiitl were so arranged that its density at any point depended simply 
upon the depth of that point below the surface, or, more accurately, if all the material lying 
at each equipotential surface (rotation considered) were of one density, a state of equilibrium 
would exist, and there would be no tendency toward a rearrangement of masses. The figure of 
the earth in this case would be a very close approximation to an ellipsoid of revolution. 

If the heterogeneous material composing the earth were not a1Tanged in this manner at the 
o~tset, the stresses produced by gravity would tend to bring about such an arrangement; but 
as the material is not a perfect fluid, since it possesses considerable viscosity, at least near the 
surlace, the rearrangement will be imperfect. In the partial rearrangement some stresses will 
still remain, different portions of the same horizontal stratum may have somewhat different 
densities, and the actual surface of the earth will be a slight departure from the ellipsoid of 
revolution in the .sense that above each region of deficient density there will be a b:Qlge or bump 
on the ellipsoicl,- ancl above each region of .excessive density there. will be a hollow, .relatively 
speaking. The bumps on this supposed earth will be the mountains, the plateaus; the conti
nents, and the hollows will be the. oceans. The excess of material represented by that portion 
of the continent which is above sea level will be compensated for by a deficiency of density in the 
underlying material. The continents will be floated, so to speak, because they are composed 
of relatively light material; and, similarly, the floor of the ocean will, on this supposed earth, 
be depressed because it. is composed of unusually dense material. This particular condition of 
approximate equilibrium has been given the name ''isostasy." 

The adjustment of the material toward this condition, which is produced in nature by the 
stresses due to gravity, may be called the ''isostatic adjustment." 

The compensation of the excess of platter at the surface (continents) by the deficiency of 
density below, and of surface deficiency of matt.er (oceans) by excess of density below, may be 
called the ''isostatic compensatioµ."· 

Let the depth below sea level within which _the isostatic compensation is complete be 
called the "depth of .compensation.'' At and below this depth the condition as to stress of 
any element of mass is isostatic; that is, any element of mass is subject to equal pressures 
from all directions as if it were a portion of a perfect fluid. Above this depth, on the other 
hand, each element of mass is subject in general to different pressures in different directions
to stresses which tend to distort it and to move it. 

Consider the relations of the masses, densities, nncl volumes, above the depth of com
pensation, fixed by the preceding definition. The mass in any prismatic column which has 
for its base a unit area of the horizontal surface which lies at the. depth of compensation, for 

a In this publication "gravity•• is the term used for the phenomenon of weight or of the acceleration of a borly falling to the earth, and, at any 
place, it is the resultant of the earth's att.ractive foroe, "i;ravitaUon," and the centrifugal force due to the earth's rotation. This distinction 
b~tween the terms "gravity" and "gravitation" is not nl\'l·ays clenr:y drawn. 

In general it will be founll. that throughout this publication the attraction (expressed in dynes) is dealt with directly by preference rather 
than its nnmerical equivalent, the acceleration (expressed in centimeters and seconds). 
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its edges vertical lines (lines of gravity) and for its upper limit the actual irregular surface 
of the earth (or the sea surface, if the area in question is benea.th the ocean), is the same as 
the mass in any other similar prismatic column having any other unit area of the same surf ace 
for its base. 

. . 
ASSUMPTIONS MADE IN REGARD TO THE TOPOGRAPHY AND ISOSTATIC COMPENSATION. 

For the purpose of making the computations by the Hayford method the earth's crus~ is 
assumed to be in a st.ate of perfect isostasy, with each topographic feature compensated for by 
a deficiency (or excess) of niass directly under it, and it is assumed that this compensating 
deficiency (or excess) of mass is uniformly distributed to a depth of 113.7 km. · This depth is 
that resulting from the first investigation by Hayford given in the Figure of the Earth and 
Isostasy from Measurements in the United States. 

The mean density of the solid portion of the earth's surface is assumed to be 2.67 and the 
density of the ocean water 1.027. There is no assumption regarding the normal densities in the 
·earth's crust below sea level. This fact should be clearly borne in mind, for a failure to realize 
this has b~en confusing to some who have considered the question of isostasy. It is simply 
assumed that the arrangement of the densities in the crust under a coas_tal plane at zero eleva
tion is normal and that the densities under the continents, islands, and the oceans depart from 
the normal condition by the amount necessary to distribute the isostatic compensation tmi
formly with respect to depth of compensation. For our purpose a knowledge of the actual 
density at any given depth is unnecessary. . 

The writer does not helieve any one of the assumptions stated above is exactly true. The 
average density (from Harkness's The Solar Paralla..~ and It.s Related Constants, p. !.'12) is 
certainlv in error for the surf ace materials at many st·ations. The depth of compensation has a 
·large p;obahle error and may he largely in error for any given place. As it is the average or 
mean depth it may he subject to an actuo.l eiTor of considerable size. It is probable that the 
compensation for a topographic feature is not always distributed with exact uniformity with 
respect to depth. And it is also probable that the compensation is not located directly under a 
topographic feature. It may have a greater horizontal extent than the feature. The anomalies 
or differences between the observed gravity and the computell gravity give an idea of the extent 
to which the assumptions a.re not true. These differences a.re due partly to errors in the observa
tions and computations, but mostly to departures from ~he conditions postulated. But it ·may 
be stated that the results show tha_t the continents as a whole are almost perfectly compensated 
and that this is the condition with respect to large portions of a continent·~ One of the im
portant problems of the geodesist is to determine the limits of the areas which may not be at 
least partly compensated. 

CHANGE OF SIGN DUE TO DISTANCE. 

The read.er 1:>h9ul<l. consult pages 65 to 70 of Special Puhlico,tion No.10, which deals with the 
change of sign of the effect of topography and compensation due to distance. · 

In nearly all cases the combined effect of the topography and compensation changes sign 
from plus .to minus before zone Lis reaclied. ·This zone has all. inner limit which is only 19 
km. from the station. This is an important matter which should be considered by anyone 
studying the question of isostasy· and its effect upon the intensity of gravity. One might 
assume without due consideration that in a mountainous region a station should have laxge 
positive corrections for each of the near zones, say within zone N, outer limit 99 km., while they 
may have large negative values. Pikes Peak, for example, has c01Tections of -0.0290 and 
-0.0334 _dynes, respectively, for zones Mand N. . 

The explanati9n of the change in sign is given in detail in Special Publication No. 10. 
Bciefly, it is that near the station the topography has the predominat.ing effect, as it is much 
closer than the center of mass of the compensation. As the distance from the station increases 
the ratio between the sine of the depression angle to the center of the compensation and the 
sine of the angle of elevation or depression to the center of the topography becomes greater. 
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At the same time the ratio of the distances to the compensation and to the topography becomes 
less. Therefore at a certain distance the vertical component of the effect of the compensation 
becomes greater than that of the topography. 

It is evident that at great distances from the station the effect of the compensation will be 
greater than the topography. It should be noted that the effect of topography in the oceans is 
negative and its compensation· positive. This fact causes the combined effect for the more 
distant zones, which cover water areas mostly, to be positive. These facts may be observed by 
referring to the table given on pages 20-48. 

REDUCTION TABLES FOR EFFECT OF TOPOGRAPHY AND ISOSTATIC COMPENSATION. 

The tahles for making the reduction for topography and compensation were computed 
upon the theory that the earth's crust is in a state of perfect isostasy with a surface density of 
2.67 and a density of water in the oceans of 1.027; that the compeflsation is complete directly 
under the topography, and that the depth of compensation is 113.7 km. These tables with 
detailed statements as to the methods employed in computing them, and directions for using 
them are printed in Special Publication No. 10, entitled, "The effect of topography and iso
static comwmsation upon the intensity of gravity," United States Coast and Geodetic Survey, 
1912. It is not desirable to repeat the tables with descriptions showing how to use them. The 
tables are made for 33 zones, which cover the entire surface of the earth, it having been found 
that the resultant attraction of the topography and compensation even at the antipodes must 
be taken into account. 

It has been found possible to save much effort in making the computations by interpolating 
the values for the effect of the topography and compensation for the outer zones for a station 
from the values for those zones computed for surrounding stations. The saving will be greater 
when the new station is very close to the stations used for the interpolation. The subject of 
interpolation is discussed fully on pages 58 to 65 of Special Publication No. 10. 

CORRECTIONS AND ADDITIONS TO TABLES. 

Since its ·publication some errors were discovered in the reduction table for zone C. This 
table is repeated below with the corrected numbers in boldface type. These errors had no. 
~ppreciable effect on the results of the investigations reported in Special Publications Nos·. 
10 and 12. 

On pages 11 to 18 there are given additional tables which should be used when computing 
the effect of topography and compensation for the close topography at mountain stations. 
(See p. 94.) . 

For computing the effect of using the tables for a subdivided zone instead of the table 
·for the entire zone, the elevation of the entire zone must be made consistent with the eleva
tion of its parts. If h1 and h2 are, respectively, the elevations· of the inner and outer subzones 
and k the average elevation of the entire zone, then, 

for zone C, 
for zone D, 
for zone E, 
for zone F, 

k=~+0.255 (h1 -~), 
k=h2+0.310 (h-i -~), 
k=rh2+0.317 (hi-~), 
h=h'2+0.328 <hi-~). 

In conformity with. the reduction tables in Special Publication No. 10 all tabular values 
in the following tables are expressed in units of the fourth decimal place in dynes. 



C11rreotion for-

Mean Topog-elevation 
oroom-

To~g-
Com- raphy 

partment pen- and 
rap Y sation com- 50 100 peusa- feet feet ·tlon 

---,_ -----------
FrJUwma 

-80 -9 0 -9 
-40 -4 0 -4 0 0 

Ftel 
25 0 0 0 0 +t 
50 0 0 0 +1 +t 
75 +·1 0 + 1 +1 +2 

100 +l 0 +l +1 +2 
150 +3 0 +3 +1 +2 

200 +4 0 +4 +2 +2 
300 +8 0 +8 +2 +2 
400 +12 0 +12 +l +2 
500 +15 0 +15 +t +2 
600 +18 0 +18 +t +l 

800 +22 0 +22 +t +t 
1 000 +26 0 +26 0 0 
1 200 +:IS 0 +28 0 0 
1 400 +31 0 +31 0 0 
1 600 +32 0 +32 0 -1 

1 800 +34 0 +34 0 -1 
2 000 +35 0 "+35 0 -1 
2 500 +37 0 +37 0 -1 
3 000 +as 0 +38 0 -1 
3 500 +39 0 +39 0 -1 

4 000 HO 0 +40 0 -1 
5 000 +41 -1 +40 0 -1 
8 000 +42 -1 +41 0 -1 
8 000 +42 -1 +u 0 -1 

10 000 +43 -1 +4!! 0 -1 

12 000 +44 -1 +43 0 -1 
14 000 +44 -2 +42 0 -1 
16 000 +44 -2 +42 0 -1 
18 000 +44 -2 +4!! 0 -1 
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Above compartment Below compartment 

)50 200 250 3110 3:,0 400 4.;n 500 r.oo 50 100 150 200 250 300 350 
feet feet feet feet feet feeL feet foet feet feet feet feet loot feet feet feet 

--- --- -----------------------------------------

0 0 

+l +t +l +l + l + t + l + l + 1 
+l +2 +2 +2 +2 ;- 1 +t + t + 1 -1 
+2 +2 +2 +2 +2 +2 +t + t + 1 -1 
+2 +2 +2 +2 +2 +2 +2 +2 + l -1 -2 
+3 +3 +3 +3 +8 +2 +2 +2 + 2 -2 -3 -5 

+8 +3 +3 +:! +2 +2 +2 +t 0 -2 -4 -7 -9 
+3 +2 +:? -1-':"! +t +. 1 0 0 - l -2 -5 -8 .-11 -14 -16 
+2 +2 +I +I 0 0 -1 ;_ 2 - 4 -2 -4 -8 -12 -15 -IS -21 
+2 +l 0 0 -1 -2 - :J -4 -5 -2 -4 -8 -11 -15 -18 -22 
+l 0 -1 -2 -3 --! - ·i -5 -6 -2 -4 -7 -10 -14 -18 -21 

0 -1 -2 -8 --! -r. -8 -8 -9 -2 -4 -6 -9 -12 -16 -19 
-1 -2 -'3 -4 -r. - 7 -8 -!I -IL -1 -3 -5 -S -11 -14 -17 
-1 -2 -4 -5 -6 -8 -~ -Ill -13 -1 -2 -5 -7 -10 -12 -15 
-1 -3 -4 -6 - 7 -9 -10 -11 -13 -1 -2 -4 -6 -9 -11 -14 
-2 -3 -4 -6 -S -0 -10 -12 -H -1 -2 -4 -6 -8 -11 -13 

-2 -3 -.5 -~ 
_,, -10 -11 -13 -14 -1 -2 -4 -6 -8 -10 -12 

-2 -3 -5 -7 -S -10 -11 -13 -15 -1 -2 -4 -5 -7 -101-12 
-2 -4 -5 -7 -·11 -10 -12 -13 -16 0 -2 -4 -5 -7 - 9 -11 
-2 -4 -6 -7 -9 -10 -12 -14 -17 0 -2 -3 -5 - 7 - 9 -11 
-2 -4 -6 -8 -9 -10 -12 -14 -17 0 . -2 -3 -5 -7 - 9 -11 

-2 -4 -6 -8 - 9 -11 -11 -i4 -17 0 -1 -3 -5 -7 - 9 -10 
-2 -4 -6 -8 -10 -11 -J:l -14 -It 0 -1 -3 -5 - 6 -8 -10 
-3 -4 -6 -S -JO -11 -13 -14 -Ii 0 -1 -3 -4 -6 -8 -10 
-3 -4 -6 -s -JO -11 -1:1 -15 -18 0 -1 -3 - 4 -6 -8 -10 
-3 .-4 -6 -s -10 -11 -I~ -is -18 0 -1 -3 -4 -6 -8 -10 

-3 -4 -6 -8 -10 -11 -13 -15 -18 0 -1 -3 -4 -6 -8 -10 
-3 -4 -6 -8 -10 -11 -J:l -J;; -18 0 -1 -3 -4 -6 -8 -lU 
-3 -4 -6 -8 -JO -11 -13 -I;; -IS 0 -1 -3 -4 -6 -8 -10 
-3 -4 -6, -8 -10 -11 -13 -15 -18 0 -1 -3 - ·I -6 -8 -10 

a 'fhis tahle should be used instead of the table for zone C a• giv~n un !'.'· 31 u! Special Publication No. 10. 

400 450 
feet feet 

----

I 

-23 
-25 -28 
-25 -:!8 

-22 -28 
-20 -23 
-18 -21 
-16 -1\I 
-15 -18 

-14 -17 
-14 -16 
-13 -15 
-13 -15 
-13 -14 

-12 -14 
-U -14 
-12 -14 
-12 -n 
-12 -13 

-12 -13 
-12 -13 
-12 -13 
-12 -13 

500 
feet 

--

-30 
-32 

-29 
-26 
-2·J 
-::il 
-20 

-19 
-IS 
-17 
-16 
-Id 

-16 
-15 
-15 
-15 
-15 

-15 
-15 
-15 
-15 

600 
feet 

--

-35 

-36 
-32 
-'.!9 
-26 
-24 

-23 
-22 
-20 
.:...20 
-19 

-19 
-18 
-18 
-18 
-18 

-18 
-18 
-18 
-18 

..... 
0 



REDUCTION TABLES FOR DIVIDED ZONES. 

Zone 01• 

[Inner radius, 68 meters; outer radius, 130 meters. Four compartments.] 
-

Correction for- Correction for elevation of station-
Mean 

elevation Topog-·of com- Above compartment nelow ,,omrart.ment 
part- Com- raphy 
ment, Topog- pen- and 
in feet raphy. SB- com- 50 100 150 200 250 300 350 4(1() 450 500 600 50 100 150 200 250 300 3fiO 400 14.!"Jl .;rJI) 600 tlon pen<a- feet leet feet feet feet leet leet feet leet leet leet feet feet feet loot leet feet leut feet loot feet leet 

tlon ..__ __ 
- --

25 + 0.1 0 0 0 0 0 0 0 0 0 0 0 0 0 
50 + 0.2 0 0 0 +1 +1 +l +l +l +1 +1 0 0 0 0 
75 + 0.5 0 0 0 +1 +1 +1 +l +1 +l +1 0 0 0 -1 

100 + 0.8 0 +1 +1 +1 +1 +1 +1 +1 +1 +1 0 0 o. -1 -2 
150 + 1.7 0 +2 +1 +1 +1 +1 +1 +l +1 0 0 0 0 -1 -2 -3 

200 + 2.7 0 +3 +l +l +1 +1 +l 0 0 0 0 -1 -1 -1 -2 -4 -5 
300 + 4.8 0 +5 +1 +1 +1 0 0 0 -1 -1 -2 -2 -2 -1 -2 -5 -7 -8 -10 
400 +Cl.Ii 0 +6 0 +1 0 0 -1 -1 -2 -2 -3 -3 -4 -1 -2 -5 -7 -s -11 -12 -13 
500 + 8.0 0 +s 0 +1 0 -1 -1 -2 -2 -3 -4 -4 -5 -1 -2 -4 -6 -S -10 -12 -14 -15 -16 
600 + 9.2 0 +9 0 0 0 -1 -2 -S -3 -4 -4 -5 -5 -1 -2 -4 -5 -7 -9 -11 -13 -14 -16 -18 

800 +10.9 0 +11 0 0 -1 -2 -2 -3 -4 -5 -5 -6 -7 -1 -2 -3 -4 -6 -8 -10 -11 -12 -14 -17 
1 000 +12.0 0 +12 0 .. 0 -1 -2 -3 -3 -4 -5 -6 -6 -7 -1 -1 -3 -4 -5 -7 -8 -9 -10 -12 -15 
1 200 +12.s 0 +13 0 0 -1 -2 -3 -4 -5 -6 -6 -7 -8 0 -1 -2 -4 -fi -6 -7 -s -10 -10 -13 
1 400 +13.4 0 +13 0 -1 -1 ..:..2 -3 -4 -5 -6 -6 -7 -s -1 -2 -3 -4 -6 -7 -s -9 -11 '-12 
1 600 +13.9 0 +14 0 -1 -1 -2 -3 -4 -5 -6 -6 -7 -s 0 -1 -2 -3 -4 -6 -7 -8 -9 -10. -11 

1 800 +14.3 0 +14 0 -1 -1 -2 -3 -4 -5 -6 -6 -7 -8 0 -1 -2. -3 -4 -6 -6 -7 -8 -9 -11 
2 000 +14.6 0 +14 0 -1 -2 -2 -3 -4 -5 -6 -7 -7 -s 0 -1 -2 -3 -4 -5 -6 -7 -8 -9 -10 
2 500 +15.1 0 +15 0 -1 -2 -2 -4 -4 -5 -6 -7 -8 -9 0 -1 -2 -3 -4 -5 -6 ·- 7 -8 -9 -10 
3 000 +rn.s 0 +15 0 -1 -2 -3 -4 -5 -Ii -6 -7 -s -9 0 -1 -2 -3 -4 -5 -6 -7 -8 -s -10 
3 500 +15.S 0 +16 0 -1 -2 -3 -4 -5 -5 -6 -7 -8 -9 0 -1 -2 -3 -4 -5 -6 -7 -8 -8 -10 

4 000 +16.0 0 +16 0 -1 -2 -3 -4 -5 -5 -6 -7 -8 -9 0 -1 -2 -3 -4 -5 -6 -7 -7 -8 -9 
5 000 +16.2 0 +16 0 -1 -2 -3 -4 - ' -5 -6 ·-1 -8 -9 0 -1 -2 -3 -4 -5 -6 -7 -7 -8 -9 
6 000 +16.4 0 +16 0 -1 -2 -3 -4 -& -5 -6 -7 -8 -9 0 -1 -2 -3 -4 -5 -ti -7 -7 -8 -9 
s 000 +16.6 0 +16 0 -1 -2 -3 -4 -5 -5 -6 -7 -s -9 0 -1 -2 -3 -4 -5 -6 -7 -7 -8 -9 

10 000 +16.8 0 +16 0 -1 -2 -3 -4 -5 -5 -6 -7 -8 -9 0 -1 -2 -3 -4 -5 -6 -7 -7 -s -9 

12 000 +16.9 -1 +16 0 -1 -2 -3 -4 -5 -5 -6 -7 -8 -9 .o -1 -2 -3 -4 -5 -6 -7 -7 -8 -9 
14 000 +17.0 -1 +16 0 -1 -2 -3 -4 -5 -5 -6 -7 -8 -9 0 -1 -2 -3 -4 -5 -6 -7 -7 -8 -9 
16 000 +17.0 -1 +16 0 -1 -2 -3 -4 -5 -5 -6 -7 -8 -9 0 -1 -2 -3 -4 -5 -6 -7 -7 -8 -9 
18 000 +17.0 -1 +16 0 -1 -2 -3 -4 -5 -5 -6 -7 -s -9 0 -1 -2 -3 -4 -5 -6 -7 -7 -8 -9 



Zone 02• 

(Imler radius, 130 meters; outer radius, 230 meters. Four compartments.! 

Correct.Ion for- Correction tor elevation or station-

Mean ele-
vation of 

T~- Above compart.ment Below compartment 
com part-

ment, Topog· Co~en-
rap.by --

inieet rap.by sa on and cc::- /JO 100 150 :200 250 300 350 400 4iiO 500 600 50 100 IM 200 250 300 3SIJ 400 450 /jfJO llOO 
feet feet feet fll('.t feet feet feet feet feet feet feet feet foot feet feet f6\lt feet feet leet loot feet feet 

----- 1----- ---------'-- --------
25 0 0 0 0 0 0 0 0 0 0 0 0 0 +I 0 
50 + 0.1 0 0 0 0 +l +l +t +I +l +1 +l +1 +I 0 
75 + 0.2 0 0 0 +l +1 +l +l +1 +I +1 +l +I +1 0 

100 + 0.4 0 0 0 +l +l +l +l +1 +l +l +l +l +l 0 -1 
150 +0.11 0 + 1 +1 "+l +1 +2 +2 +2 +2 +2 +2 +2 +2 -1 -1 -2 

200 + 1.6 0 +2 +1 +I +2 +2 +2 +2 +2 +2 +2 +2 +1 -1 -1 -2 -3 
300 + 3.2 0 +a +l +1 +2 +2 +2 +2 +2 +2 +2 +2 +l -1 -2 -3 -4 -6 -11 
400 + ll.O 0 +ll +l +l +l +1 +2 +2 +2 +2 +l +1 0 -1 -2 -4 -5 -6 -8 -9 -10 
500 + tl.8 0 + 7 +l +l +l +1 +1 +l +l +l +1 0 0 -1 -2 -4 -5 -7 -8 -IO -11 -13 -14 
600 + 8.5 0 +s +l +l +l +l +l +l 0 0 0 0 -1 -1 -2 -3 -5 -7 -9 -10 -12 -14 -15 -17 

800 +11.5 0 +12 0 +l +l +1 0 0 -1 -1 -1 -2 -3 -1 -2 -3 -5 -6 -s -10 -11 -13 -15 -IS 
l 000 +13.S 0 +14 0 +l 0 0 0 -1 -1 -2 -2 -3 -4 -1 -2 -3 -4 -5 -7 - 9 -10 -12 -14 -17 

i~I +lS.7 0 +16 0 0 0 0 -1 -1 -2 -2 -3 -4 -5 -1 -1 -2 -4 -5 -6 -s -\l -11 -12 -16 
+11.2 0 +17 

li 
0 0 0 -1 -2 -2 -3 -4 -4 -6 -1 -I -2 -3 -4 -6 - 7 s -10 -ll -14 

l 600 +is.a :1 +IS 0 0 -1 -1 -2 -2 -8 -4 -s -6 0 -1 -2 -3 -4 -5 ti s. 9 -10 -13 

l soo +19.3 +19 0 0 -1 -I -2 -3 -3 -4 
-51 

-6 0 -1 -2 -3 -4 -5 -6 - 7 - s -10 -12 
2 000 +!kl. I 0 +20 0 -1 -I -2 -2 -3 -4 -5 --5 -7 0 -1 -2 -2 -3 -4 -6 - 7 - 8 -9 -11 
2 500 +21.6 0 +22 &1 

0 -1 -1 -2 -3 -3 -4 -5 -6 -7 0 -1 -1 -2 -3 -4 -5 -6 - 7 8 -10 

3 000 +22.6 0 +23 0 -1 -1 -2 -3 -4 -4 -5 -6 -S 0 -1 -1 -2 -3 -4 -5 6 -7 8 -10 
3 soo +23.3 0 +:?3 0 0 -1 -2 -2 -3 -4 -5 -5 -6 -8 0 0 -1 -2 -3 -4 5 6 7 -s 9 

4 000 +23.9 0 +24 0 0 -1 -2 -2 -3 -4 -5 -6 -6 -S 0 0 -1 -2 -3 -4 -5 -6 -6 - 7 -9 
5 000 +24. 7 0 +25 0 0 -1 -2 -2 -3 -4 -5 -6 -6 -8 0 0 -1 -2 -3 -3 -4 - 5 -6 - i - 9 
6 000 +25.2 0 +25 0 0 -1 -2 -2 -3 -4 -5 -6 -7 -8 0 0 -1 -2 -3 -3 - 4 - 5" -6 i -9 

8 000 +25.9 0 +26 0 0 -1 -:il -2 -3 -4 -5 -6 -7 -8 0 0 -I -2 -2 -3 4 -5 6 - 7 9 
10 000 +~.3 0 +26 0 

' 
0 -1 -2 -!l -3 -4 -5 -6 -7 -S 0 0 -1 -!l -2 -3 -4 - 5 - ti -7 9 

12 000 +26.6 -1 +26 0 ; 0 -1 -'-2 -2 -3 -4 -ii -6 -7 -8 0 0 -1. -2 -2 -3 - 4 - 5 -6 - 7 -9 
14 000 +26.8 -1 +26 0 0 -1 -2. -2 -3 -4 

-51 
-6 -1 -8 I) 0 -1 -2 -2 -3 -4 -!J - 6 -7 -II 

16 000 +27.0 -1 +26. 
gl ' 0 -1 -2 -2 -3 -4 -5 -6 -7 -$ 0 0 -1 -2 -!l -3 -4 - 5 - 6 - 7 -9 

18 000 +27.l -1 +26. 0 -1 -2 -2 -3 -4 -5 -6 -7 -8 0 0 -1 -2 -2 -3 -4 -5 - 6 7 -9 



Zone D1• 

[Inner radius, 230 meters; outer radius, 380 meters. Six compartments.~ 

Correction for- I Correction for elevation or station-

M.ean ele-
vatfon of Topog- Above compartment ' - Below compartment 
com part- raphy 

; 

ment, Topog- Com- and 
in feet raphy pensa- com- 100 200 300 400 500 600 700 soo 1000 1100 200 300 400 ··500 700 ti on 900. 100 600 800 900 1000 1100 

pensa- feet feet feet feet feet feet feet feet feet feet feet feet feet feet feet feet feet feet feet feet feet feet 
tiqn 

-----------------------------------------------------------
100 + 0.1 0 + 0 0 +l +l +I +l +l +I +l +l +l +l 0 
200 + 0.6 0 + 1 +I +I +l +l +2 +2 +2 +l +l +l +l -1 -1 
300 + 1.2 0 + 1 +l +l +2 +2 +2 +2 +2 +2 +2 +2 +I -I -2. -2 
400 + 2.1 0 + 2 +l +I +2 +2 +2 +2 +2 +2 +2· +I +l -I -2 -3 -4 
500· + 3.1 0 + 3 -t-1 +2 +2 +2 +2 +2 +2 +2 +l +1 +l -I -2 -4 -5 -6 

600 + 4.1 0 + 4 +l +2 +2 +2 +2 +2 +2 +l +1 +I 0 -I -3 -4 -6 -7 -8 
700 + 5.2 0 + 5 +l +2 +2 +2 +2 +2 +l +l +l 0 0 -I -3 -4 -6 -8 -9 -10 
soo + 6.3 0 + 6 +l +I +2 +2 . +2 +l +I +I 0 0 -I -I -3 -4 -6 -8 -10 -11 --'13 
900 + 7.3 0 + 7 +l +l +2 +2 +l +1 +l 0 0 -1 -1 -1 -3 -4 -6 -8 -10 -12 -13 -15 

1 000 + S.3 0 + 8 +l +1 +2 +l +1 +l 0 0 -1 -1 -2 -1 -3 -4 -6 -8 -10 -12 -14 -16 -17 

1 100 + 9.3 0 +9 . +l +l +l +l +1 0 0 -1 -1 -2 -2 -1 -3 -4 -6 -8 -10 -12 ...:,14 -16 -17 -19 
1 200 +10.2 0 +10 +I +l +1 +l +1 0 0 -1 -2 -2 -3 -1 -2 -4 -6 -8 -10 -12 ,,-14 -16 -18 -19 
1 300 +11.0 0 +11 +l +I +l +l 0 0 -I -1 -2 -2 -3 -1 -2 -4 -6 -8 -10 -12 -14 -16 -18 -20 
1 400 +11.S 0 +12 +I +I +l +l 0 0 -I -2 -2· -~ -4 -I -2 -4 -6 -8 -10 -12. -14 -16 -18 -20 
1 500 +12.5 0 +12 +l +l +l 0 0 -1 -1 -2 -3 -3 -4 -1 -2 -4 -5 -7 -9 -11 -14 -16 -18 -20 

1 600 +13.2 0 +13 0 +l +l 0 0 -1 -2 -2 -3 -4 -4 -I -2 -3 -5 -7 ·- 9 -11 -13 -15 -17 -19 
1 700 +13.9 0 +14 0 +I 0 0 -1 -1 -2 -2 -3 -4 -4 -1 -2 -3 -5 -7 -9 -11 -13 -15 -17 -19 
1 800 +14.5 0 +14 0 0 0 0 -I -I -2 -3 -3 -4 -4 -I -2 -3 -5 -6 -9 -10 -13 -14 -16 -18 
1 900 +1.5.0 0 +15 0 0 0 0 -I -I -2 -3 -4 -4 -5 -I -2 -3 -5 -6 ~s -10 -12 -14 -16 -18 
2 000 +15.5 0 +15 0 0 0 0 -1 -2 -2 -3 -4 -5 -5 -1 -2 -3 -4 -6 -8 -10 -11 -14 -15 -17 

2 :JOO +1~.4 0 +rn 0 0 0 -1 -1 -2 -3 -4 -4 -5 -6 -1 -1 -3 -·4 -6 -8 -9 -11 -13 -15 . -16 
2 400 +17.3 0 +17 0 0 0 -1 -1 -2 -3 -4 -5 - 5 -6 -1 -1 -3 -4 -5 - 7 - 9 -10 -12 -14 : -15 
2 GOO +18.0 (J +18 0 0 0 -I -2 -2 -3 -4 -5 -6 -6 0 -1 -2 -4 -5 - 7 - 8 -io -11 -13 -15 
2 ~00 +18.6 0 +IS 0 0 0 -1 -2 -3 -3 -4 -5 -6 -7 0 -1 -2 -3 -5 -6 -8 -9 -11 -12 -14 
3 000 +19.2 0 +19 0 0 0 -1 -2 -3 -4 -5 -5 -6 -7 0 -1 -2 -3 -5 - 6 - 7 -9 -10 -12 -13 

3 21)1) +19. 7 0 +19 0 0 -1 -1 -2 -3 -4 -5 -6 -6 -i 0 -1 -2 -3 -4 -6 - 7 - 9 -10 -11 : -13 
3 400 +20.1 0 +20 0 0 -1 -1 -2 -3 -4 -5 -6 -i -S 0 -1 -2 -3 -4 -6 - 7 - 8 -10 -11 : -13 
3 f,00 +20.5 0 +20 0 0 -1 -1 -2 -3 -4 -5 -6 -7 -8 0 -1 -2 -3 -4 - 5 -7 - 8 -10 -11 : -12 
3 800 +20.9 0 +21 0 0 -1 -2 -2 -3 -4 ....:5 -6 -7 -8 0 -1 -2 -3 -4 -5 - 7 -8 -9 -11 : -12 
4 000 +21.2 0 +21 0 0 -1 -2 .-2 -3 -4 -5 -6 -7 -8 0 -1 -2 -3 -4 -5 - 6 - 8 - 9 -10 -12 

4 500 +21.9 0 +22 0 0 -1 -2 -2 -3 __:4 -5 -6 -7 -8 0 -1 -1 -3 -4 -5 -6 - 7 -9 -10 : -11 
5 000 +22.5 0 +22 0 0 ~1 -2 --'3 -4 -5 -5 -6 -7 -8 0 -1 -1 -3 -4 -5 - 6 - 7 - 8 -10 -11 
5 500· +23.0 0 +23 0 0 -1 -2 -3 -4 -.5 -6 -7 -8 -8 0 ~1 -1 -3 -4 -5 - 6 - 7 -8 -9 -10 
6 000 +2-3. 4 0 +23 0 0 -1 -2 -3 -4 -5 -6 -7 -8 -8 0 -1 -1 -2 -3 -5 -6 - 7 -8 -9 -10 
6 50jJ. +23.7 0 +23 0 0 -1 -2 -3 -4 -5 -6 -7 -8 -9 0 -1 -1 -2 -3 - 4 -6 - 7 -8 -9 -10 

7 000 +24.0 -1 +24 0 0 -1 -2 -3 -4 -5 -6 -7 -8 -9 0 -1 -1 -2 -3 - 4 -6 - 7 -8 -9 -10 
7 500 +24.3 -1 +24 0 0 -1 -2 -3 -4 -5 -6 -7 -8 -9 0 -1 -1 -2 -3 -4 - 6 -7 -8 -9 -10 
8 000 +24.5 -1 +24 0 0 -1 -2 -3 -4 -5 -6 -7 -8 -9· 0 -1 -1 -2 -3 - 4 - 6 - 7 -8 -9 -10 
:8 500 +24.7 -1 +24 0 -1 -1 -2 -3 -4 -5 -6 -7 -8 -9 0 -1 -1 -2 -3 - 4 - 6 -7 -8 -9 -10 
9 000 +24.9 -1 +24 0 -1 -1 -2 -3 -4 -5 -6 -7 -8 -9 0 -1 -1 -2 -3 -4 - 5 - 7 -8 -9 -9 

9 500 +25.1 -1 +24 0 -1 -1 -2 -3 -4 -5 -6 -7 -8 -9 0 -1 -1 -2 -3 -4 -5 - 7 -8 -9 -9 
10 oo:o +25.2 -1 +24 0 -1 -1 -2 -3 -4 -5 -6 -7 -8 -9 0 -1 -1 -2 -3 -4 -5 - 7 -8 -8 -9 
11 00!) +25.5 ~1 +25 0 -1 -1 -2 -3 -4 -5 -6 -7 -8 -9 0 -1 -1 -2 -3 -4 -5 - 7 -8 -s -9 
12 Oil!) +25. 7 -1 +25 0 -1 -1 -2 -3 -4 -5 -6 -7 -8 -9 0 -1 -1 -2 -3 - 4 -5 -6 - 7 -8 -9 
13 OOfl +25.8 -1 +25 0 -1 -1 -2 -3 -4 -5 -6 -7 -8 -9 0 -1 -1 -2 -3 - 4 -5 - 6 - 7 -8 -9 

.. 
-8 -9 14 000 +26.0 -1 +25 0 -1 -1 -2 -3 -4 -.5 -6 -7 0 -1 -1 -2 -3 - 4 -5 -6 - 7 -8 -9 

15 000 +26.1 -1 +25 0 -1 -1 -2 -3 -4 -5 -6 -7 -8 -9 0 -1 -1 -2 -3 - 4 - 5 -6 - 7 -8 -9 

-····· -- - -- ·- ·- ··- -· -·-·· ·- --- -·-··· --- -· ··- - ----. 



Zone D2• 

[Inner radios, 380 meters; outer radios, 590 meters. Six compartments.g 

Correction for- Correction for elevation of station-

Mean ele- Below compartment vatlon of Topog- Above compartment 
com part-

Com- raphy 
mfeitln Topog- and 

600 I 700 raphy pensa- com- 100 200 300 400 500 800 900 1000 1100 1200 1300 1400 1500 1600 100 200 300 400 500 600 700 800 900 1000 1100 1200 1300 1500 tion HOO 1600 pensa- feet feet feet feet feet Ceet. feet feet feet feet feet feet feet feet feet feet Ceet feet feet [eet feet Ceet feet feet feet feet feet feet feet feet feet feet tion 
----------------------- -- -------------------------------------- - ----

100 + 0.1 0 0 0 0 0 +1 +1 +1 +l +l +1 +1 +1 +1 +1 +1 + 1 + 1 0 
200 + 0.3 0 0 0 +l +l +l +1 +1 +1 +2 +2 +2 +2 +2 +2 +l + 1 + 1 () -1 
300 + 0.7 0 +l () +l +1 +2 +2 +2 +2 +2 +2 +2 +2 +2 +2 +2 + 2 +2 0 -1 -1 
400 + 1.2 0 +l +l +l +2 +2 +2 +2 +2 +3 +3 +3 +3 +2 +2 +2 + 2 + 2 -1 -1 -2 -2 
500 + 1.9 0 +2 +l +l +2 +2 +2 +3 +3 +3 +3 +3 +3 +3 +2 +2 + 2 +2 -1 -1 -2 -3 -4 

600 + 2.6 0 +3 +l +l +2 +2 +3 +3 +3 +3 +3 +3 +3 +3 +2 +2 +2 + 2 -1 -2 -3 -4 -4 -5 
700 + 3.4 0 +3 +1 +l +2 +2 +3 +3 +3 +3 +3 +3 +3 +3 +2 +2 +2 + 2 -1 -2 -3 -4 -5 -6 - 7 
800 + 4.3 0 +4 +l +2 +2 +3 +3 +3 +3 +3 +3 +3 +3 +3 +2 +2 + 2 +2 -1 -2 -3 -4 -5 -7 - 8 -9 
900 + 5.2 0 +5 -+1 +2 +2 +3 +3 +3 +3 +3 +3 +3 +3 +2 +2 +2 + 2 + 1 -1 -2 -3 -5 -6 -7 - 8 -9 -10 

1 000 + 6.2 0 +6 +l +2 +2 +3 +3 +3 +3 +3 +3 +3 +2 +2 +2 +2 ·+ 1 + 1 -1 -2 -3 -5 -6 -8 - 9 -10 -11 -12 

1 100 + ·7.1 0 + "7 +l +2 +2 +2 +3 +3 +3 +3 +3 +2 +2 +2 +2 +l + 1 + 1 -1 -2 -4 -5 -6 -8 - 9 -11 -12 -13 -14 
1 200 + 8.1 0 +8 +1 +2 +2 +2 +3 +3 +3 +3 +2 +2 +2 +2 +1 +l + 1 0 -1 -2 -4 -5 -7 -8 -10 -11 -13 -14 -15 -16 
1 300 + 9.0 0 +9 +l +2 +2 +2 +2 +3 +2 +2 +2 +2 +2 +1 +l 0 0 0 -1 -21 -4 -5 -7 -8 -10 -11 -13 -14 -16· -17 -18 
1 400 + 9.9 0 +10 +l +l +2 +2 +2 +2 +2 +2 +2 +2 +l +l 0 0 0 - 1 -1 -2 -4 -5 -7 -8 -10 -12 -13 -15 -16 -18 -19 -20 
1 500 +10.8 0 +11 +1 +l +2 +21 +2 +2 +2 +2 +2 +1 +l o I o o 

1

_ 1 _ 1 -1 -2 -3 .-5 -7 -81-10 -12 -13 -15 ,-17 -18 -20 -21 -22 

1 600 +11.7 0 +12 +l +I +2 +2 +2 +2 +2 +2 +I +I +l 0 0 -1 - 1 - 2 -1 -2 :g I=~ -6 -8 -10 -12 -13 -15 -17 -19 -20 -21 -22 -23 
1 700 +12.6 0 +12 +l +l +2 +2 +2 +2 +2 +1 +l +l 0 0 -1 -1 .,.. 2 - 2 -1 -2 -6 -8 -10 -12 -13 -15 ,-17 -19 -20 -22 -23 -24 
1 800 +13.4 0 +13 +l +1 +2 +2 +2 +2 +l +1 +1 0 0 -I -I 1-l - 21- 3 -1 -2 -3 i -5 -6 -8 -10 -12 -13 -15 -17 -19 -20 -22 -23 -25 
1 900 +14.2 0 +14 +1 +l +1 +2 +2 +1 +1 +1 +1 0 -1 -1 -1 -2 - 2 - 3 -1 -2 -3 -4 -6 -8 -10 -11 -13 -15 -17 -19 =i\ =~~I=~~ -25 
2 000 +14.9 0 +15 +l +l +1 +2 +l +l +l +1 0 0 -1 -1 -2 -2 - 3 - 3 -1 -2 -3 -4 -6 -8 -9 -11 -13 -15 -17 -19 -25 

2 200 +16.3 0 +16 +l +l +l +l +l +1 +l 0 0 -1 -1 -2 -2 -3 - 3 - 4 -1 -2 -3 -4 -6 -7 - 9 -11 -13 -14 -16 -18 -20 -221-24 -25 
2 400 +17.6 0 +Ii +l +l +l +l +l +l 0 0 -1 -1 -2 -2 ..:.3 -3 - 4 - 5 -1 -2 -3 -4 -5 -7 - 8 -10 -12 -14 -16 -18 -19 -21 i-23 -25 
2 600 +18.8 0 +19 0 +1 +I +l +l 0 0 0 -1 -2 -2 -3 -3 -4 - 5 - 5 -1 -1 -2 -4 -5 -7 - 8 -10 -11 -13 -15 -17 -19 -21 -22 -24 
2 800 +19.9 0 +20 0 +l +1 +l 0 0 0 -1 -1 -2 -3 -3 -4 -4 - 5 - 6 -1 -1 -2 -3 -5 -6 - 8 - 9 -11 -13 -14 -16 -18 -201-22 -23 
3 000 +20.9 0 +21 0 +l +l +1 0 0 0 -1 -2 -2 -3 -4 -4 -5 - 6 - 6 -1 -1 

=:I=: 
-4 -6 - 7 - 9 -10 -12 -14 -16 -17 -19 -21 -23 

3 200 +21.8 0 +21 0 +1 +l 0 0 0 -1 -1 -2 -3 -3 -4 -5 -5 - 6 - 7 -1 -1 -4 -6 - 7 - 8 -10 -12 -13 -15 -17 -1s l-20 -22 
3 400 +22.6 0 +22 0 .o 0 0 0 0 -1 -2 -2 -3 -4 -4 -5 -6 - 6 - 7 0 -1 -2 -3 -4 -5 - 7 - 8 -10 -11 -13 -14 -16 -1s j-19 -21 
3 600 +23.4 0 +23 0 0 0 0 0 -1 -1 -2 -2 -3 -4 -5 -5 -6 - 7 - 7 0 -1 -2 -3 -4 -5 - 6 - 8 -9 -11 -12 -14 -15 -17 -IS -20 
3 800 +24.1 0 +24 0 0 0 0 0 -1 -1 -2 -3 -3 -4 -5 -5 -6 - 7 - 8 0 -1 -2 I -3 -4 -5 - 6 - 7 -9 -10 -12 -13 -15 -16 1-lS -19 
4 000 +24.7 0 +24 0 0 0 0 0 -1 -2 -2 -3 -4 -4 -5 -6 -6 - 71- 8 0 -1 -2 -3 -4 -5 - 6 - 7 -9 -10 -11 -13 -14 _,T, -19 

4 500 ·+26.1 0 +26 0 0 0 0 -1 -1 -2 -2 -3 -4 -5 -5 -6 -7 - s -s 0 -1 -2 -2 -3 -4 -5 - 7 -S - 9 -11 -12 -13 -15 -16 -17 
5 000 +27.3 -1 +27 0 0 0 0 -1 -1 -2 -3 -3 -4 -5 -6 -7 -7 - s - 9 0 -1 -1 -2 -3 -4 - 5 -6 -8 -9 -10 -11 -12 -14 -15 -16 
5 500 +28.3 -1 +28 0 0 0 0 -1 -2 -2 -3 -4 -5 -5 -6 -i -8 - s - 9 ·o -1 -1 -2 -3 -4 - 5 - 6 - 7 - 8 -9 -11 -12 -13 -H -15 
6 000 +29.2 -1 +29 0 0 0 -1 -1 -2 -2 -3 -4 -5 -6 -6 -7 -r -10 0 -1 -1' -2 -3 -4 - 5 _ 6r 7 

-8 -9 -10 -11 -12 1-13 -15 
6 500 +29.9 -1 +29 0 0 0 -1 -1 -2 -3 -3 -4 -5 -6 -7 

_,, -8 - 9 -10 0 -1 -1 -2 -3 -4 - 4 - 6 - 7 -8 - 9 -10 -11 -121-13 -H 

7 000 +30.5 -1 +30 0 0 0 -1 -1 -2 -3 -3 -4 -5 -6 -· -8 -8 - 9 -10 0 -1 -1 -2 -2 -3 - 4 - 5 - 6 - 7 - 8 -10 -11 -121-13 -14 
7 500 +31.0 -1 +30 0 0 0 -1 -1 -2 -3 -3 -4 -5 -6 -7 -8 -9 - 9 -10 0 0 -1 -2 -2 -3 - 4 - 5 - 6 - 7 - 8 -9 -10 =n1=g -u 
8 000 +31.5 -1 +31 0 0 0 -1 -1 -2 -3 -4 -4 -5 -6 -i .:...g -9 - 91-10 0 0 -1 -2 -2 -3 -4 - 51- 6 - 7 - 8 - 9 -10 -13 
s mo +32.0 -1 +31 0 0 0 -1 -1 -2 -3 -4 -4 -5 -•l -7 -8 -9 -10 -10 0 0 -1 -2 -2 -3 - 4 - 5 - 6 - 7 - 8 - 9 -10 -11 -12 -13 
9 000 +32.4 -1 +31 0 0 0 -1 -1 :--2 -3 -4 -4 -5 -6 -7 -8 -9 

-101-10 
0 0 -1 -2 -2 -3 - 4 - 5 - 6 - 7 - 8 -9 -10 -11 :-12 -13 

9" ,500 +32.7 -1 +32 0 0 0 -1 -2 -2 -3 -4 -5 -5 -6 -i -8 -0 -10 -11 0 0 -1 -1 -2 -3 - 4 - 5 -6 - 7 -8 -9 -10 -11 1-12 -13 
10 000 +33.0 -1 +32 0 0 -1 -1 -2 -2 -3 -4 -5 -5 -6 -7 -8 -9 -10 -11 0 0 -1 -1 -2 -3 - 4 - 5 -6 - 7 - 8 - 9 -10 -11 -12 -13 
11 000 +33.6 -1 +32 0 0 -1 -1 -2 -2 -3 -4 -5 -6 -6 -7 -8 -9 -10 -11 0 0 -1 -1 -2 -3 - 4 -5 - 6 - 7 - 8 - 8 -9 -11 -11 -12 
12 000 +34.0 -1 +33 0 0 -1 -1 -2 -2 -3 -4 -5 -6 -6 -i -8 -9 -10 -11 0 0 -1 -1 -2 -3 - 4 -5 - 5 - 6 - 7 - 8 -9 -10 -11 -12 
13 000 +34.4 -1 +33 0 .0 -1 -I -2 -2 -3 -4 -5 -6 -7 -7 -8 -9 -101-11 0 0 -I -I -2 -3 - 4 - 4 -5 - 6 - 7 - 8 -9 -10 -11 -12 

14 000 +34.8 -1 +33 0 0 -1 -1 -2 -2 --'3 -4 -Ii -6 -7 -7 -8 -9 -10 .-11 0 0 -1 -1 -2 -3 - 4 - 4 - Ii - 6 - 7 - 8 -9 -10 -11 "-12 
15 000 +35.1 -2 +33 () 0 -1 -1 -2 -2 -3 -4 -5 -6 -i -i -$ -9 -10 i-ll 0 0 -1 -1 -2 -3 - 4 - 4 - /j - 6 - 7 - 8 -9 -10 -11 -12 I 
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[Inner radius, 8i'O meters; ollter radius, 1:!80 meter~. Eight compartments.) 

Correction for- Correction for elevBtion or station-

Meanele-
vation or Topog- Above comJJBrtmcnt Below compartment com part-

Com- nlfJhy 
ment, Topog- and 
in feet pensa- ' \ ' raphy ti on com- 200 400 600 800 100011200 1400 1600 1800 :lOOO 2200 2400 2600 2800 3000 3200 200 400 ooo I soo ]{)()() 1200 1400 1600 1800 ~1~12400 2600 280013000 3200 pensa- feet feet !•et feet fee~ feet feet feet feet feet feet feet feet fl'f!t feet feet feot feet feet :eet feet feet feet feet feet feet feet / feet feet feet feet feet ti on 

------ , _____ ---- ----
, ___ 

-1-, 
200 + O.l 0 0 0 0 +I +I +1 /+I +I +l +I +I +I +I +1 +I + 1 +I 0 
400 + 0.4 0 0 0 +1 +1 +l +2 +2 +2 +2 +2 +2 +2 +2 +2 +2 + 2 + 2 0 -1 
600 + 0.8 0 + 1 +1 +1 +1 +2 +2 +2 +3 +3 +3 +3 +3 +:l +3 +3 + 3 + 3 -1 -1 -2 
800 + l.fi 0 +I +l +l +2 +2 +3 +3 +3 +4 +4 +4 +4 +3 +3 +3 + 3 +3 -1 -1 -2 -3 

1 (JI)() + 2.3 0 +2 +l +2 +2 +3 +~\ +3 +4 +4 +4 +4 +4 +4 +4 +4 +4 +3 -1 -2 -3 -4 -4 

1 200 + 3.2 0 . + 3 +I +2 +2 +3 +•· +4 +4 +4 +4 +4 +4 +l H +4 +4 +3 -1 -2 -3 -4 -5 -6 .. 
1 41)11 + 4.2 0 +4 +l +2 +3 +3 +<I +4 +4 +4 +t> +4 +4 +4 +4 

+ 4 !+ 4 
+3 -1 -2 -4 -5 -6 -7 -s 

1 600 + 5.3 0 +5 +l +2 +3 +3 +;I +4 +4 +5 +5 +5 +4 +4 +4 + 4 + 4 +3 -1 -2 -4 -5 -7 -8 -9 -11 
1 800 + 6.4 0 +6 +1 +2 +3 +4 +~ +4 +5 -t-5 +5 +:. +4 +4 +4 + 4 + 3 +3 -1 -3 -4 -6 -7 -9 -10 -12 -13 
2 000 + 7.tl 0 +7 +l +2 +3 +4 +4 +4 +4 +5 H +4 +4 +4 +4 + 3 + 3 +3 -1 -3 -4 -6 -8 -9 -11 -12 -14 -15 

2 200 + 8.9 .. 0 +9 +I +2 +3 +4 +<! +4 +4 +4 +4 +4 +4 +4 +~ +3 +3 +2 -1 -3 -4 -6 -8 -10 -12 -13 -15 -16 -18 
2 4110 +10.1 0 +10 +1 +2 +3 +3 +4 +4 H +4 +4 +4 +4 +3 +3 +3 +2 +2 -1 -3 -5 -6 -8 -10 -12 -14 -16 -17 -19 -20 
2 600 +11.4 0 +n +l +2 +3 +3 +4 +4 +4 +4 +4 +4 +3 +3 +3 +2 +2 + l -1 -3 -5 -6 -S -\0 -12 -14 -16 -18 -20 -21 -23 
2 800 +12.6 0 +12 +1 +2 +3 +a +·~ +4 +4 +4 +4 +3 +3 +3 +2 +2 + 1 + l -1 -3 -5 -6 -8 -ll -13 -15 -17 -19 -21 -22 -24 -25 
3 000 +13.9 0 +13 +1 +2 +3 +3 +4 +4 +4 +4 +3 +3 +:1 +2 +2 + l + l 0 -1 -3 -5 -6 -8 -11 -13 -15 -17 -19 -21 -23 -25 -26 -28 

3 200 +15.1 0 +15 +I +2 +3 +3 +a +3 +3 +3 +3 +3 +2 +2 +I + l 0 0 -I -3 -5 -ft -8 -11 -13 -15 -17 -19 -22 -24 -26 -27 -29 -30 
3 400 +16.3 -1 +16 +1 +2 +3 +3, +:1 +3 +3 -t-3 +3 +2 +2 +l +l 0 0 - I -I -3 -4 -6 -8 -11 -1:1 -15 -17 -20 -22 -24 -26 -28 -30 -~l 

3 600 +17.4 -1 +17 +I +2 +2 +3 +'' +3 +3 +3 +2 +2 +1 +l 0 0 - l - 1 -1 -3 -4 -6 -8 -10 -13 -15 -17 -20 -22 -24 -26 ~28 -30 -32 ·.• 
3 800 +18.5 -1 +18 +1 +2 +2 +3 +i: +3 +3 +2 +2 +2 +l +I 0 - l - 1 -2 -1 -3 -4 -6 -8 -10 -13 -15 -17 -20 -22 -24 -27 -29 -31 -33 
4 000 +19.6 -1 +19 +1 +2 +2 +3 +" +3 +2 +2 +2 +1 +1 0 0 - l -2 -2 -1 -3 -4 -6 -8 -101-12 -15 -17 -20 -22 -24 -27 -29 -31 -33 <• 

4 200 +20.6 -1 +20 +I +2 +2 +2 +2 +2 +2 +2 +l +l 0 0 -1 - I -2 -3 -1 -2 -4 -6 -8 -10 -12 -14 -17 -19 -22 -24 -27 -29 -31 -33 
4 400 +21.6 -1 +21 +I +2 +2 +2 +2 +2 +2 +2 +I +1 n -1 -1 -2 -3 -3 -1 -2 -4 -6 -8 -10 -12 -H -17 -19 -22 -24 -26 -29 -31 -33 
4 600 +22.6 -1 +22 +l +I +2 +2 +2 I +2 +2 +l +I 0 I) -1 -2 -2 -3 -4 -1 -2 -4 -6 -7 -9 -12 -14 -16 -19 -21 -24 -26 -29 -31 -33 
4 800 +23.5 -1 +23 ti +I +2 +2 +2 +2 +I +l +1 0 -1 -1 -2 -3 - 3 - 4 -1 -2 -4 -Ii -7 -9 -11 -14 -16 -18 -21 -23 -26 -28 -31 -33 
5 000 +24.4 -1 +24 +l +2 +2 +2 +2 +1 +1 0 0 -1 -2 -2 -3 

- 4 i- 5 
-1 -2 -4 -5 -7 -9 -ll -13 -16 -18 -21 -23 -26 -28 -31 -33 

5 200 +25.3 ,....1 +25 +1 +l +2 +2 +·· +I -1-1 +I 0 -1 -1 -2 -3 -3 - 4 -5 -1 -2 -4 -5 -7 -9 -11 -13 -15 -18 -20 -23 -25 -28 -30 -33 
5 400 +2f>.l -1 +25 +l +1 +!l +2 +1 +l +l 0 0 -1 -2 -2 -3 -4 - 5 - 5 -1 -2 -3 -5 -7 -9 -11 -13 -15 -17 -20 -22 -25 -27 -30 -32 
5 600 +21;,9 -1 +26 +I +1 +2 +2 +l +I +l 0 0 -1 -2 -3 -3 -4 - 51- r. -1 -2 -3 -5 -7 - 8 -10 -12 -15 -17 -19 -22 -24 -27 -29 -32 
5 800 +27. 7 -1 +27 +I +1 +I ·+1 +l +I 0 0 -1 -1 -2 -3 -4 -4 - 5 - 6 -1 -2 -3 -5 -6 -8 -10 -12 -14 -17 -19 -21 -24 -26 -29 -31 
6 000 +28.4 -1 +27 +l +1 +1 +l +l +l 

~I-~ 
-1 -2 -2 -3 -4 -5 - 6 - 6 -1 -2 -3 -5 -6 -8 -10 -12 -14 -16 -19 -21 -23 -26 -28 -31 

+l -1 -2 -3 ~ -5 -!j -6 -7 -1 -2 -6 -7 -9 -13 6 500 +30. l -1 +29" +1 +l +1 +l 0 .- ~3 -4 -11 -15 -18. -20 -22 -25 -27 -29 
7 000 +31.6 -1 +31 0 +1 +1 +1 (l 0 -1 -1 -2 -3 -3 -4 -· -6 - 7 -8 -1 -2 -3 -4 -5 -7 -9 -11 -13 -15 -17 -19 -21 -23 -26 -28 
7 500 +33.0 -1 +32 0 +1 +1 +1 I o 0 -1 -1 -2 -3 -4 -5 -6 -7 -i -8 -1 -1 -3 -4 -5 -7 -8 -1!1 -12 -14 -16 -18 -20 -22 -24 -27 
8 000 +34.3 -1 +33 0 +1 +l 0 (I 0 -1 -2 -3 -3 -4 -5 -ij -7 -8 -9 -1 -1 -2 -4 -5 -6 -8 -10 -12 -13 -15 -17 -111 -21 -23. -25 
s 500 +35.4 -1 +34 0 0 0 

0 I (I 
-1 -1 -2 -3 -4 -5 -6 -7 -7 -S -9 -1 -1 -2 -3 -5 -6 -8 -9 -11 -13 -15 -17 -18 ~20 -22 -24 

9 000 +311.5 -1 +35 0 0 0 0 0 -1 -2 -2 -3 -4 -5 -6 -7 -8 -9 -10 -1 -1 -2 -3 -4 -6 -7 -9 -11 -12 -14 -16 -18 -20 -22 -24 
9 500 +3i.4 -1 +36 0 0 0 01-1 -1 -2 -3 -3 -4 -5 -6 -7 -8 -9 -10 0 -1 -2 -3 -4 -6 -7 -9 -10 -12 -14 -15 -17 -19 -21 -23 

10 000 +38.3 -2 +Si 0 0 0 0 -I -1 -2 -3 -4 -5 -5 -1.i -7 -8 -9 -10 0 -1 -2 -3 -4 -5 -7 -s -10 -11 -13 -15 -17 -18 -20 -22 
11 000 +39.9 -2 +38 0 0 01 0 I -I -I --2 -3 -4 -5 -6 -i -s -9 -10 -11 0 -1 -2 -3 -4 - 5 -6 -s -II -11 -12 -14 -16 -17 -19 -21 
12 000 +41.2 -2 +39 0 0 0 -1 -I -2 -2 -3 -4 -5 -6 -7 -8 -9 -10 -11 0 -1 -2 -2 -4 -5 -6 -7 -9 -10 -12 -13 -15 -17 -18 -20 

13 000 +42.4 -2 +40 0 0 0 -1 -I -2 -3 -4 -4 -!i -7 -8 -9 -10 -11 -12 0 -1 -1 -2 -3 -4 -6 - 7 -s -10 -11 -13 -14 -16 -17 -19 
14 000 +43.4 -21 +41 0 0 0 -1 -I -2 -:i 1-41-5 -0 -7 -!< 1- 9 -10 -11 1-12 0 -1 -1 -2 -3 - 41- 5 -7 -8 -9 -11 -12 -14 -15 -17 -18 
15 000 +44.3 -2 +42 0 0 0 -1 -1 -2 -3 -4 -5 -ll -7 -8 - 9 -10 -11 -12 0 -1 -1 -2 -3 - 4 - 5 -7 -8 -9 -11 -12 -13 -15 -16 -18 

- . ·-- - . -· - ·-· --- -- - ······· -- -·· --·-· -- ·-·· - ······-· ·-· .... ... . .. 



Zone ]1~. 

[Inner radius, 1280 metern; outer radius, 1680 meters. Ten compartments.] 

Correction for- Correction for elevation of station-

Me.."'\nele-
vation or Topog- Above compartment Below compartment 
com part- Com- r~~Y n1enf., Topog-

in feet raphy penss- coin .. 200 400 600 8(11) 1000 I~ 1400 1600 18()1) 2000 2200 2400 2600 2800 3000 3~ 200 
4001600 

800 1000 12110 1400 1600 1800 2000 ti on 2200 2400 2600 2SOO 3000 3200 pens.'\- feet feet feet feet feet feet feet feet feet feet feet feet feet feet feet feet feet feet feet feet feet feet feet feet feet feet feet feet feet feet feet feet ti on 

200 0.0 0 0 0 0 0 0 0 0 0 +1 +1 +1 +1 +1 +I +1 +1 +1 0 
400 + 0.1 0 0 0 0 0 +1 +z +1 +l +l +1 +I +l +l +l +l +I +I 0 0 
600 + 0.3 0 0 0 0 +l +l +l +l +l +1 +2 +2 +2 +2 +2 +2 +2 +2 0 0 -1 
800 + 0.6 0 + 1 0 +l +1 +1 +l +1 +2 +2 +2 +2 +2 +2 +2 +2 +2 +2 0 -1 -1 -1 

1 000 + 0.9 0 +l 0 +1 +l +1 +2 +2 +2 +2 +2 +2 +2 +3 +3 +3 +3 +3 0 -1 -1 -2 -2 

1 200 + 1.3 0 + 1 0 +l +l +1 +2 +2 +2 +2 +3 +3 +3 +3 +3 +3 +3 +3 0 -1 -1 -2 -2 -3 
1 400 + 1.8 0 +2 0 +l +l +2 +2 +2 +2 +3 +3 +3 +3 +3 +3 +3 +3 +3 0 -1 -2 -2 -3 -3 -4 
1 600 + 2.3 0 +2 +l +1 +l +2 +2 +2 +3 +3 +3 +3 +3 +3 +~ +3 +3 +3 -I -1 -2 -2 -3 -3 -4 -5 
1 800 + 2.8 ·o +a +1 +1 +2 +2 +2 +3 +3 +3 +3 +3 +3 +3 +3 +3 +3 +3 -1 -1 -2 -2 -3 -4 -4 -5 -6 
2 000 + 3.4 0 +3 +1 +l +2 +2 +2 +J +3 +3 +3 +3 +4 +4 +4 +4 +4 +3 -1 -1 -2 -3 -3 -4 -5 -6 -6 -7 

2 200 + 4.0 0 + 4 +l +1 +2 +2 +2 +3 +3 +3 +3 +4 +4 +4 +4 +4 +4 +3 -1 -1 -2 -3 -4 -4 -5 -6 -7 - 7 -8 
2 400 + 4.7 0 + 4 +l +l +2 +2 +3 +3 +3 +3 +3 +4 +4 +4 +4 +4 +4 +3 -1 -1 -2 -3 -4" -5 ·_5 -6 -7 -8 -9 -9 
2 600 + 5.4 0 +5 +l +l +2 +2 +3 +a +3 +3 +3 +4 +4 +4 +4 +4 +3 +3 -1 -1 -2 -3 -4 -5 -6 -7 -8 -8 -9 -10 -11 
2 800 + 6.1 0 + 6' +l +l +2 +2 +3 +3 +3 +a +3 +4 +4 +4 +4 +3 +:i +3 -1 -2 -2 -3 -4 -5 -6 -7 -8 -9 -10 -11 -11 -12 
3 000 + 6.S 0 +6 +l +l· +2 +2 +3 +3 +3 +3 +3 +4 +4 +4 +3 +3 +3 +3 -1 -2 -2 -3 -4 -5 -6 -7 -8 -9 -10 -11 -12 -13 -13 

3 200 + 7.5 0 +7 +l +l +2 +2 +3 +3 +3 +3 +3 +3 +3 +3 +3 +3 +3 +3 -1 -2 -2 -3 -4 -5 -6 -7 -8 -10 -11 -11 -12 -13 -14 -15 
3 400 + 8.2 0 +s +1 +l +2 +2 +3 +3 +3 +3 +3 +3 +3 +3 +3 +3 +3 +3 -1 -2 -2 -3 -4 -5 -7 -8 -9 -10 -11 -12 -13 -14 -15 -16 
3 600 + 8.9 0 +9 +l +l +2 +2 +3 +3 +3 +3 +3 +3 +3 +3 +3 +3 +3 +3 -1 -2 -2 -3 -4 -6 -7 -8 -9 -10 -11 -12 -13 -14 -15 -16 
3 800 + 9.6 0 +9 +l +1 +2 +2 +2 +3 +3 +3 +3 +3 +3 +3 +3 +3 +3 +2 -1 -2 -2 -3 -4 -6 -7 -8 -9 -10 -11 -12 -14 -15 -16 -17 
4 000 +10.3 0 +10 +1 +1 +2 +2 +2 +3 +3 +3 +3 +3 +3 +3 +3 +3 +2 +2 -1 -2 -2 -3 -4 -6 -7 -8 -9 -10 -11 -13 -14 -15 -16 -17 

4 200 +u.o -1 +10 +1 +1 +2 +2 +2 +3 +3 +3 +3 +3 +3 +3 +3 +2 +2 +2 -1 -2 -2 -3 -4 -6 -7 -8 -9 -10 -12 -13 -14 -15 -16 -17 
4 400 +11. 7 -1 +11 +l +1 +2 +2 +2 +3 +3 +3 +3 +3 +3 +3 +2 +2 +2 +2 -1 -~. -2 -3 -4 -6 -7 -8 -9 -10 -12 -13 -14 -15 -17 -18 
4 600 +12.4 -1 +12 +l +l +2 +2 +2 +2 +3 +3 +3 +3 +2 +2 +2 +2 +2 +1 -1 -2 -2 -3 -4 -5 -7 -8 -9 -10 -12 -13 -14 -15 -17 -18 
4 800 +13.0 -1 +12 +l +1 +2 +2 +2 +2 +2 +3 +2 +2 +2 +2 +2 +2 +l +1 -1 -1 -2 -3 -4 -5 -7 -8 -9 -10 -12 -13 -14 -16 -17 -18 
5 000 +13.7 -1 +13 +l +I +2 +2 +2 +2 +2 +2 +2 +2 +2 +2 +2 +2 +l +1 -1 -1 -2 -3 -4 -5 -7 -8 -9 -10 -12 -13 -14 -16 -17 -18 

5 200 +14.3 -1 +14 +1 +1 +1 +2 +2 +!l +2 +2 +2 +2 +2 +2 +2 +1 +1 +1 -1 -1 -2 -3 -4 -5 -6 -8 -9 -10 -12 -13 -14 -16 -17 -18 
5 400 +14.9 -1 +14 +l +l +l +2 +2 +2 +2 +2 +2 +2 +2 +2 +l +1 +l +l -1 -1 -2 --3 -4 -5 -6 -8 -9 -10 -11 -13 -14 -16 -17 -18 
5 600 +15.5 -1 +15 +l +l +l +2 +2 +2 +2 +2 +2 +2 +2 +l +l +l +l 0 -1 -1 -2 -3 -4 -5 -6 -7 -9 -10 -11 -13 -14 -16 -17 -18 

'5 800 +16.1 -1 +15 +l +l +l +2 +2 +2 +2 +2 +2 +2 +2 +l +l +l 0 0 -1 -1 -2 -3 -4 -5 -6 -7 -9 -10 -11 -13 -14 -15 -17 -18 
6 000 +16.7 -1 +16 +1 +l +l. +2 +2 +2 +2 +2 +2 +2 +1 +l +l +1 0 0 -1 -1 -2 -3 -4 -5 -6 -7 -8 -10 -11 -12 -14 -15 

==1=: 6 400 +17.8 -1 +17 +l +l +1 +1 +2 +2 +2 +2 +1 +1 +l +l +1 0 0 0 -1 -1 -2 -3 -4 -5 -6 -7 -8 -9 -11 -12 -13 -15 
6 800 +18.S -1 +18 0 +l +1 +l +1 +l +l +l +1 +l +l 0 0 0 0 -1 -1 -1 -2 -3 -4 -5 -6 -7 -8 -9 -10 -12 -13 -14 -16 -17 
7 200 +19.8 -1 +19 0 +l +1 +l +1 +l +l +l +1 +l ·+1 0 0 0 -1 -1 -1 -1 -2 -3 -3 -4 -5 -7 -8 -9 -10 -11 -13 -14 -15 -17 

. 7 600 +20.7 -1 +20 0 +l +l +l +l +l +l +l +l +1 0 0 0 -1 -1 -2 0 -1 -2 -3 -3 -4 -5 -6 -7 -9 -10 -11 -12 -14 -15 -16 
8 000 +2J.6 -1 +21 0 +1 +l +l +1 +l +l +l +1 0 0 0 -1 -1 -1 -2 0 -1 -2 -2 -3 -4 -5 -6 -7 -8 -9 -11 -12 -13 -15 -16 

8 400 +22.4 -1 +21 0 +l +l +l +l +l +l +1 0 0 0 -1 -1 -1 -2 -2 0 -1 -2 -2 -3 -4 -5 -6 -7 -8 -9 -10 -12 -13 -14 -15 
8 800 +23.2 -1 +22 0 +l +l +l +l +l +1 0 0 0 0 -1 -1 -1 -2 -3 0 -1 -2 -2 -3 -4 -5 -6 -7 -8 -9 -10 -11 -12 -14 -15 
9 200 +23.9 -1 +23 0 +l +l +l +l +l [ +l 0 0 0 -1 -1 -1 -2 -2 -3 0 -1 -1 -2 -3 -4 -4 -5 -6 -7 -9 -10 -11 -12 -13 -15 
9 600 +24.6 -1 +23 0 +l +l +1 +l +·· 0 0 0 0 -1 -1 -2 -2 -2 -3 0 -1 -1 -2 -3 -3 -4 -5 -6 -7 -8 -9 -11 -12 -13 -14 

10 000 +25.2 -1 +24 0 0 +l +l +1 0 0 0 0 -1 -1 -1 -2 -2 -3 -3 0 -1 -1 -2 -3 -3 -4 -5 -6 -7 -8 -9 -10 -11 -13 -14 

11 000 +26.7 -1 +25 0 0 0 0 0 0 0 0 -1 -1 -1 -2 -2 -3 -3 -4 0 -1 -1 -2 -2 -3 -4 -5 -6 -6 -7 -8 -10 -11 -12 -13 
12 000 +28.0 -1 +27 0 0 0 0 0 0 0 0 -1 -1 -2 -:l -3 -3 -4 -4 0 -1 -1 -2 -2 -3 -4 -4 -5 -6 - 7 -8 -9 -JO -11 -12 
13 000 +29.1 -2 +28 0 0 0 0 0 0 0 -1 -1 -1 -2 -2 -3 -3 -4 -4 0 -1 -1 -1 -2 -3 -3 -4 -5 -6 -7 -8 -8 -9 -10 -11 
14 000 +30.1 -2 +28 0 0 0 0 0 0 -1 -1 -1 -2 -2 -3 -3 -4 -4 -5 0 -1 -1 -1 -2 -2 -3 -4 -5 -5 -6 -7 -8 -9 -10 -11 
15 000 +31.0 -2 +29 0 01 0 0 0 0 -1 -1 -1 -2 -2 -3 -3 -4 -4 -5 0 0 -1 -1 -2 -2 -3 -4 -4 -5 -6 -7 -8 -9 -10 -10 

I 

- ·-· . - - -·-·· -- - -- ---- -···- ·-····-· ... - ·- -· -- .. --- -· ····- - -···- ·-··· --·--· -···-- .. ... -----·· ---"'·- ·-· m ..... - ·-·· 



Correction for-

Mean ele-
vation or Topog-
com po.rt-

Com- rophy 
ment. Top~!(- :i.nd 
inleet raphy pensa- c·om- 200 600 800 1000 ti on 400 pensa- feet feet feet feet feet ti on 
---

200 o.o 0 0 0 0 0 0 (l 

400 + 0.1 0 0 0 0 0 +l +l 
6011 + 0.3 0 0 0 0 +l +l '1-l 
800 + 0.5 

:1 
0 0 +l +l +l +1 

.1 ouu + o.s + 1 0 +1 +l +I +1 

1 200 + 1.2 + 1 0 +l +l +1 +~ 
1 4();) + 1.6 0 + 1 0 +I +l +2 +:! 
1 611() + 2.0 0 + 2 0 +I +l +2 +:! 
1 SOIJ + 2.5 0 +2 +1 +l +1 +2 +2 
2 0011 + 3.1 0 +3 +1 +l +2 +2 +2 

2 200 + 3.7 0 +3 +l +1 +2 +2 +H 
2 400 + 4.3 0 + 4 +1 +1 +2 +2 +:i 
2 600 + 5.0 0 +4 +l +l +2 +2 +:l 
2 800 + 5.6 0 + .~ +1 +l +2 +2 +3 
3 000 + 6.4 -1 +6 +l +1 +2 +3 +3 

3 200 + 7.1 -1 +7 +1 +1 +2 +3 +" " 3 400 + 7.9 -1 + 7 +l +l +2 +3 +:1 
3 600 + 8.6 -1 +s +1 '1-1 +2 +3 +:1 
3 800 + 9.4 -1 +9 +l +l +2 +3 +:1 
4 uoo +10.2 -1 +10 +l +1 +2 +3 +:1 

4 200 +n.o -1 +10 +l +l +2 +3 +3 
4 400 +11.8 -1 +n +1 +l +2 +3 +3 
4 600 +12.7 -1 +12 +I +1 +2 +3 +3 
4 800 +13.5 -1 +13 +1 +l +2 +3 +3 
5 000 +14.3 -1 +13 +l +I +2 +3 +3 

5 200 +15.1 -1 I +14 +1 +I +2 +3 +3 
5 41Hl +15.9 -1 +IS +l +l +2 +3 +3 
5 600 +16. 7 -1 +II\ +I +I +2 +3 +3 
5 800 +17.4 -1 +16 +I +l +2 +3 +3 
6 000 +18.2 -1 +17 +l +1 +2 +2 +3 

6 400 +19.7 -1 +19 +l +1 +2 +2 +3 
6 800 +21.2 -I +20 +l +l +2 +2 +3 
7 200 +22.6 -I +21 +I +l +2 +2 +3 
7 600 +21.0 -1 +23 +l +l +2 +2 +2 
8 000 +2.5.3 -1 +24 +l +1 +2 +2 +2 

8 400 +26.6 -2 +25 +l +l +2 +2 +2 
8 800 +27.S -2 +26 +1 +1 +l +2 +2 
9 200 +2.S.9 -2 +27 +l +l +1 +2 +2 
9 600 +30.0 -2 +28 +l +I +l +2 +2 

10 000 +31.1 -2 +29 0 +1 +1 +1 +2 

11 000 +33.6 -2 +32 0 +l +l +l +l 
12 000 +35.8 -2 +34 0 +l +l +l +l. 
13 OLIO +3i.8 -2 +35 0 +l +I +1 +I 
14 000 +39.5 -3 +37 0 +l +l +l +I 
15 000. I +41. I -3 +38 0 0 +1 +l +l 

I 

[Inner mdlus, 1680 meters; outer radius, 2290 meters. Ten compartments.) 

Correction for elevation of station-

Above compartment 

1200 1400 1600 1800 2000 2200 2400 2600 2-<;00 3000 3200 .21JO 400 600 800 1000 
leet feet leet feet lcct feet fe,,t feet foet lt'•t leet foct foet feet feet feet 

0 0 0 +1 +l +1 +1 +l +l +l +1 0 
+l +l +1 +1 +I +l +l +l +l +l +I 0 0 
+l +I +I +I +2 +2 +2 +2 +2 +2 +2 I) 0 -1 
+l +2 +2 +2 +2 +2 +2 +2 +2 +3 +3 0 -1 -1 -1 
+2 +2 +21 +2 +2 +3 +3 +3 +3 +3 +3 0 -1 -1 -1 -2 

+2 +2 +2 +3 +3 +3 +3 +a I +a +4 +4 0 -1 -1 .-2 -2 
+2 +3 +3 +3 +:1 +3 +4 +4 I +4 +4 +·I 0 -1 -1 =Tl +2 +3 +3 +3 +4 +4 +4 ·+l +4 +l +4 0 -I -2 
+3 +3 +3 +4 +4 +4 +4 +4 +5 +5 +5 -1 -1 -:? -2 -3 
+3 +3 +4 +4 +4 +4 +5 +5 +5 +5 +5 -1 -1 -2 -2 -3 

+3 +3 +4 +4 +4 +5 +5 +5 +5 +5 +5 -1 -l -2 -3 -3 
+3 +4 +4 +4 +5 +5 +5 +5 +5 +5 +.5 -I -1 -2 -3 I -4 
+3 +4 +41 +4 

+5 +5 +5 +5 +5 +5 +.5 -1 -1 -2 -3 -4 
+3 +4 +4 +4 +5 +5 +5 +5 +5 +5 +5 -1 -1 -2 -3 -4 
+3 +4 +4 +5 +5 +5 +5 +5 +5 ,.6 +6 ~1 -2 -2 -3 -4 

+4 +1 +4 +5 +5 +5 +5 +5 +6 +fl +6 -1 -2 -2 -3 -4 
+4 +4 . +4 +5 +5 +5 +5 +5 +r +6 -1 -2 -3 -3 -4 

. +4 +4 +4 +5 +5 +5 +5 +5 +5 +6 +.; -1 -2 -3 -4 -4 
-H +4 +4 +5 +5 +5 +5 +5 +5 +5 +5 -1 -2 -3 -4 -5 
+4 +4 -H +5 +5 +5 +·~ +5 +5 +5 +5 -1 -2 -:l -4 -5 

+4 +4 +4 +5 +51 +5 +5 +5 +.; +5 +.5 -'I -2 -~ -4 -5 
+41 +4 +4 +5 +5 +5 +5 +5 +.'i +5 ·+.5 -1 -2 -3 -4 -5 
+4 +4 +4 +s +51 +5 +5 +s +5 +·'i +.'> -1 -2 -3 -4 -5 

+• 1 +4 +4 +5 +5 +5 +5 +5 +I\ +5 +.; -1 -2 -3 -4 -5 
+4 +4 +4 +4 +5 +5 I +5 +5 +5 +5 +r., -1 -2 -3 -4 ·-r. 

+3 +4 +4 +4 +4 +51 +.'i +:;I +s +5 +4 -1 -2 
-31-4 

-5 
+3 +4 +4 +4 +4 +4 +s +5' +4 +4 +4 -1 -2 -3 -4 -.'; 

+3 +4 ·-H +4 +4 +4 +4 +1 1-H +4 +4 -I -2 -3 -4 -5 
+3 +4 -H +4 +4 +4 +4 t! I t1 +4 +l -1 -2 -3 -4 -Ii 
+3 +4 +4 +4 +4 +4 +4 +4 +4 -1 -2 -3 -4 -5 

+3 +3 +4 +4 +4 +4 +4 +I +4 +4 +3 -1 -2 -3 -4 -5 
+3 +3 +3 +3 +4 +4 +4 +3 +3 +3 +3 -1 -2 -3 -4 -5 
+3 +3 +3 +3 +3 +3 +3 +3 +3 +3 +3 -I -J -2 -3 -4 
+3 +3 +3 +3 +3 +3 +3 +3 +3 +2 +3 -I -1 -2 -3 -4 
+3 +3 +3 +3 +3 +3 +3 +2 +2 +2 +2 -I -1 -2 -3 -4 

+2 +2 +3 +3 +3 +2 +2 +2 +21 +2 +l -1 -1, -2 -3 -4 
+2 +2 +2 +2 +2 +2 +2 +2 +2 +I +l -1 -1 -2 -3 -4 
+2 +2 +2 +2 +2 +2 +2 +2 +1 +I +I -1 ~1 -2 -3 -4 
+2 +2 +2 +2 +2 +2 +2 +I +l +I o· -1 -1 -2 -3 -4 
·+2 +2 +2 +2 +2 +l +1 +I +l 0 0 -1 -11-2 -3 -4 

+l +l +l +l +1 +1 +l 0 0 0 -1 -1 -1 -2 -2 -3 
+l +l +1 +l +l +l 0 0 0 -1 -1 0 -1 -2 -2 -3 
+l +l +I +l 0 0 0 -I -1 -1 -2 0 -1 -1 -2 -3 
+l +l +I 0 0 0 -1 -I -1 -3 -2 0 -1 -1 -2 -3 

0 0 0 0 0 -1 -1 -1 -2 -2 -3 0 -1 -1 -2 -2 
I 

Below compartment 

1200 1400 1600 1800 2000 
feet feet feot feet feet 

----

-2 
-3 -3 
-3 -4 -4 
-3 -4 -5 -5 
-4 -4 -5 -6 -6 

-4 -5 -5 -6 -7 
-4 -5 -6 - 7 -7 
-5 ,-5 -6 - 7 -8 
-5 -6 -6 - 7 -8 
-5 -6 -7 -8 - 9 

-51-6 -7 -S - 9 
-5 -6 -7 -8 -9 
-6 -7 -8 -9 -10 
-6 -7 -8 -9 -10 
-6 -7 -8 -9 -·10 

-6 .-7 -8 - .9 -10 
-6 -7 -8 - 9 -11 
-6 -7 -8 -10 -11 
-6 -7 -8 -10 -11 
-6 -7 -8 -10 -11 

-0 -i -8 -101-11 -6 -7 -8 -10 -11 
-6 -7 -8 -10 -11 
-6 -7 -s -10 -11 
-6 -7 -8 -10 -11 

-6 -7 -8 -10 -11 
-6 -7 -8 -9 -11 
-6 -7 -8 - 9 -11 
-5 -7 -8 -9 -10 
-5 -6 -8 -9 -10 

-5 -6' -7 - 9 -10 
-5 -6 -7 - 8 -10 
-5 -6 -7 -8 -9 
-5 -6 -7 -8 -9 
-4 -5 -7 -8 -9 

-4 -5 -6 -7 -8 
-4 -5 -6 - 7 -8 
-4 -4 -5 - 6 - 7 
-3 -4 -5 - 61- 7 
-3 -·I -5 - 5 - 6 

I I 

... 

::?~ 240012600 2800 3000 3200 
feet f,•et feet feet feet feet 

----

- 7 
-8 -9 
-8 -9 -10 
-9 -10 -11 -11 
-9 -10 -11 -12 -13 

-10 -11 -12 -13 -13 -14 
-10 -11 -12 -13 -14 -15 
-11 -12 -13 -14 -15 -16 
-11 -12 -13 -14 -15 -16 
-11 -12 -14 -15 -16 -17 

-12 -13 -14 -15 -16 -17 
-12 -13 -14 -15 -17 -18 
-12 -13 -14 -16 -17 -18 
-12 -13 -15 -16 -17 -18 
-12 -14 -15 -16 -17 -19 

-12 -14 -15 -16 -1s \ -19 
-12 -11 -15 -16 -IS i-19 -12 -14 -15 -17 -18 -19 
-12 -14 -15 -17 -18 -20 
-12 -14 -15 -17 -18 -20 

-121-14 -15 ,-17 -18 -20 
-12 -14 -15 ...:...17 -18 -20 
-12 -13 -15 -16 -18 -19 
-12 -13 -15 -16 -18 -19 
-11 -13 -14 -16 -17 -19 

-11 .:'.13 -14 -15 -17 -IS 
-11 -12· -14 -15 -17 -lS 
-11 -12 -13 -15 -16 -18 
-10 -12 -13 -14 -16 -17 
-10 -11 -13 -14 -15 -17 

-9 -11 -12 -13 -14 -16 
-9 -10 -11 -12 -14 -15 
-8 -9 -10 -12 -13 -14 
~8 - 9 -10 -11 -12 -13 
-7 -8 -9 -10 -11 -13 

I 

..... 
00 



Chapter II.-CORRECTIONS FOR TOPOGRAPHY AND ISOSTATIC COMPENSATION AND 
PRINCIPAL FACTS FOR GRAVITY STATIONS. 

MEAN ELEVATIONS AND CORRECTIONS FOR TOPOGRAPHY AND ISOSTATIC COMPENSATION FOR 
SEPARATE ZONES AT STATIONS IN THE UNITED STATES. 

There are given in the following tables (pp. 20 to 45) the combined effect of the topography 
and cbmpensation for all zones and the separate effects of the topography and the compensa
tion for each of the lettered zones for the 219 stations in the United States. In addition, there 
is given the mean dcvation of the topography for each of the lettered zones for all of the sta
tions from No. 57 to No. 219. No record of the elevation of the topography for the separate 
zones was made for the first 56 stations, when the topography and compensation effects were 
computed, and it was not deemed expedient to read the maps again to obtain that i1iformation 
for publication here. With t.he combined effect of topography and compensation given for 
separate zones at the first 56 stations one may get from the tables an approximate value of the 
elevation of the topogr~phy for the zones. The values of the. effects of topography and com
pensation, separately' and combined, are expressed in the fourth decimal place in dy:nes. Va.Iues 
resulting from interpolation from surrounding stations are indicated by italic type. (For 
explanation of process of inte.11lolation, see pp. 58-65 of Specfol Publication No. 10.) The 
following table gives the radii of the zones and the UlJ.mber cif compartments in each of them: 

·------
Desbination Inner radius of Out.er rndit1s of Compartments of zone zone zone 

-
:}.[ctrrs Ji:itas 

A 0 :1 1 
B 2 68 4 
c 68 230 4 
D 230 590 6 
E 590 1 280 ·8 
F 1 280 2 290 10 
G 2 290 3 520 12 
H 3 520 5 240 16 
I 5 240 8 440 20 
J 8 440 12 400 16 
K 12 400 18 800 20 
L 18 800 28 800 24 
M 28 800 58 800 14 
N 58 800 99 000 l6 
0 99 000 166 700 :!8 

0 I II 0 I II 

18 1 29 58 1 41 13 1 
17 1 41 13 1 54 52 1 
16 1 54 52 2 11 53 1 
15 2 11 53 2 33 4R 1 
14 2 33 46 3 03 05 1 
13 3 03 05 4 19 13 ](] 

12 4 19 13 5 46 34 10 
11 5 46 34 7 51 30 s 
10 7 51 30 10 44 6 
9 10 44 14 09 4 
8 14 09 20 41 4 
7 20 41 213 41 2 
6 2ll 41 35 58 18 
5 35 58 51 04 16 
4 51 04 7!1 13 l~ 
3 72 13 105 4~ 10 
2 105 48 150 56 6 
1 150 56 180 1 

19 
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Correcti<nt8for topography and isostatic c-0m.pensation, separate 201!.f!s,for United States stati<nt8. 

Zone 

A 
B 
c 
D 
E 

F 
G 
H 
I 
J 

Com
Topog- pen
raphy sa

tion 

'l,opo~

raph;v 
and 
com

pensR
tion 

Key West, Fla., 
No. l 

+l 
0 

-1 
0 
0 

0 
0 
0 
0 
0 

0 + 1 
0 0 
0 1 
0 0 
0 0 

0 0 
0 0 
0 0 
0 0 
0 0 

K 0 O 0 
0 

+H 
+ 42 
+ 55 

L 0 0 
M 0 +14 
N 0 +42 
0 0 +55 

18 ....•.• ······ 
1i 
16 
1fi -- -·- ... -- .... 
14 

13 ···•··• .•.... 
12 
11 
10 
9 

8 ....... ······ 
7 ···---- ------
6 
5 
4 

+ 8 
+ 4 
+ 3 
+ 5 
+ 8 

+ 38 
+ 38 
+ 42 
+ 25 
+ 15 

+ 1-5 
+ 5 
+ 6 
+ 10 
+ s 

Topo,;
Com- raphy 

Topog- pen- and 
raphy sa- oom

tion pensa
tion 

West Palm Beach, 
Fla., No. 2 

+2 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 + 2 
0 0 
0 0 
0 0 
0 0 

0 0 
0 0 
0 0 
0 0 
0 0 

0 0 
0 + 5 
0 +20 
0 +24 
0 +16 

0 
+ 5 
+ 20 
+ 24 
+ 16 

.. 4 
.j.. 5 
+ 5 
+ 5 
+ 9 

+ 33 
+ 39 
+ 45 + 97 
+ 16 

+ 16 
+ 6 
+ 6 
+ 10 
+ 8 

Com
Toi>og- pen
raphy sa

tion 

Topog
raphy 
and 
com· 
pensa
tion 

Punta Gorda, Fla., 
No.3 

+l 0 + 1 
0 . 0 0 
0 0 0 
0 0 0 
0 0 0 

0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 

0 0 
0 0 
0 0 
0 0 
0 .0 

0 
0 
0 
0 
0 

0 
+ 1 
+ 2 
+ 6 
+ 10 

+so 
+ 31 
+ 38 
+ :i!i 
+ 14 

+ 13 
+ 6 
+ti 
+ 10 
+ 8 

Com
Topog- pen
raphy sa-

. tion 

Topog
raphy 
aml 
com· 
pensa
tion 

Apalachicola, Fla., 
No.4 

+2 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 0 
0 0 
0 0 
0 0 
0 +6 

+2 
0 
0 
0 
0 

0 
0 
0 
0 

.0 

0 
0 
0 
0 

+ 6 

+ 2 
+ 3 
+ 4 
+ 9 
+ 11 

+ li 
+ 11 
+ 9 
+ 14 
+ 12 

+ 10 
+ 6 
+ 8 
+ 10 
+ 7 

Topog
Com- raphy 

Topog- pen- and 
raphy sa- com

tion pcmsa
tlon 

New Orleans, La., 
No.5 

+1 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 0 
0 0 
0 0 
0 0 
0 0 

+ 1 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

+ 2 
+ 2 
+ 5 
+ 7 
+ 11 

+ 24 
+ 22 
+ 7 
+ 3 

2 

+ 5 
+ 7 
+ 10 
+ 10 
+ 8 

Com
Topog- pen
raphy sa

tion 

Topog
raphy 
and 
oom

pensa
tion 

Rayville. La., 
No.6 

+2 
+20 
+4 
+6 

0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 0 
0 0 
0 0 
0 0 
0 0 

+2 
+20 
+4 
+ 6-

0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

-1 
-1 
- 1 
- 2· 
- 3. 

+5 
+s 

O· 
- 1 
-s 
+3 
+8 
+9 
+11 
+7 

3 ............. +6 .............. +6 ....••........ +6 .............. +6 .............. +6 .............. +5 
2 ............. +2 .............. +s .............. +:i! .............. +s .............. +s .............. +il 
1 . . . . . . . .. . . . . + 1 . ·····.. . . . . . . + 1 . . . . . .. . . . • . . . + 1 . . . . . • . . . . . . . . + 1 .. • . . . . . . . . . . . + 1 ....... ·1···· .. + 1 

Total. ..... .. ...... +350 ........ ...... +306 ...... .. ...... +201 ........ .... .. +1.51 ... .. . . . ...... +132 ...... .. ...... +i7 ----~------------1------------------------------

! 
Galveston, Tex., 

No.7 
Point Isabel. Tex., 

No.S 

A 
B 
c 
ri 
E 

F 
G 
H 
I 
J 

K 
L 
M 
N 
0 

+2 
0 
0 
0 
0 

0 
0 
0 
0 
0 1" 

o· 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

18 ....•.. ······ 
17 
16 
15 
14 

13 ............ . 
12 
11 
10 
!l 

s ............ . 
7 
6 
5 
4 

+2 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
+2 
+3 
+ 4 
+6 

+2 
+4 

0 
0 
0 

0 + 2 
0 + 4 
0 0 
0 0 
0 0 

0 
0 
0 
0 

0 
0 
0 
0 
0 01 
0 0 
0 0 
0 0 
0 - 1 
0 +27 

0 
0 
0 
0 
0 

0 
0 
0 
1 

+ 27 

+ 10 
+ 12 
+ 13 
+ 15 
+ 14 

+ 61········ ..... . :!: ; :::::::: :::::: 
- 5 ..•••.•••••••• 
+ 1 ..••••••.••••• 

+ 12 
1 
9 
5 

+ 5 

+7 
+8 
+10 
+10 
+9 

+ 9 
+ 9 
+ 10 
+ 10 
+ 9 

Laredo, Tex., 
No.9 

+ 2 
+-'6 
+50 
+21 
+s 

0 
0 
0 
0 
0 

0 0 
0 0 
0 0 
0 0 
0 0 1 

0 - 4 
0 -10 
0 -24 
0 -2') 
0 -21 

+2 
+.513 
+50 
+21 
+s 

0 
0 
0 
0 
0 

-4 
-10 
-24 
-26 
-21 

-5 
-6 
-7 
-10 
-8 

-21 
-10 
-12 
-4 
+4 

+10 
+9 
+10 
+10 
+9 

Austin, Tex. (Capitol), Austin, T~x. iUni-
No. 10 versity), No. 11 

+2 
+5~ 
+l'i4 
+34 
+15 

0 
0 
0 
0 
0 

0 
0 
0 
0 

+2 
0 
0 
0 
0 -ul 
0 -18 
0 -22 
0 -41 
0 -43 
0 -44 

+2 
+56 
+64 
+34 
+1-5 
+2 

0 
0 
0 

-14 

-18 
-22 
-41 
-43 
-44 

-8 
-8 - ' -7 
-7 

-13 
-9 
-7 
-11 
+1 

+7 
+9 
+10 
+10 
+9 

+2 
+fi6 
+-q 

·~ +40 
+16 

0 
0 
0 
0 
0 

+ 6 0 
0 0 
0 0 
0 0 
0 -14 

0 -18 
0 -22 
0 -41 
0 -43 
0 -44 

+2 
+56 
+72 
+40 
+16 

+6 
0 
0 
0 

-14 

-18 
-22 
-41 
-43 
-H 

-8 
-8 
-7 
-7 
-7 

-12 
-9 
-7 
-ll 
+ 1 

+ 7 
+9 
+10 
+10 
+9 

McAI~ster, Okla., 
No.12 

+ 2 
+oo 
+~7 
+52 
+21 

0 
0 
0 
0 
0 

+10 0 
0 0 
0 0 
0 O· 
Q -13 I 

0 -16 
0 -!!2 
0 -4fi 
0 -35 
0 -40 

+2 
+GO· 
+87 
+52' 
+21 

+rn 
O· 
0 
0· 

-13 

-16 
-22 
-46 
-35 
-40· 

-s 
- s. 
-9 
- 9· 
- 9· 

-15· 
-13 
-12· 
-l:i!" 
-4 
+:1" 
+8 
+9 
+11 
+8 

3 .. ... .. .. ... . + d . ••• . ••. . .•• •• + 6 ···•··•· -···.. + 6 . • ••. . •• •• . • . • + 6 . • . •• • . . . • . •• • + 6 . ••••• •• . . •• •• + 5 
2 ............. +s .............. + 2 .......•...... +:! .............. +e .............. +s .............. +3 
1 .:..:..:..:..:..:.:..:..:.:.::___!_!__l..:.:.:..:..:...:.:..:..:.:.::_!__:_.:.:..:..:.:.::.::.1.:.:..:..:.:.::~ .:.:..:..:.:.::.::..:..:.:..:..:.. ~.:..:..:..:.:.. .:..:.:..:..:..:._...:!..!......:.:.:..:..:...:.:..:..:.:.:: ____!_.!_ 

:otal. ·······!······ +741-······· ...... +154 ........ ...... +30 ,........ ...... -30 ........ ...... -11 ........ ...... + g 



INVESTIGATIONS OF GRAVITY AND ISOSTASY. 21 

Corrections for topography and isostatic compensation, separate zones, for U1~ited States stations---Continued. 

Topog
Com- raphy 

Topog- pen- and 
raphy Sll- com

tion pmsa
tion 

· I Topog- Topog- Topog- Topog- Topog-
Com- raphy Com- raphy Com- raphy Com- raphy Com- raphy 

Zone 

Topog-1 pen- and Topog- pen- and Topog- pen- and Topo!!- pen- and Topo11- pen- and 
raphy sa- com- raphy sa- com- raphy sa- com- raphy sa- com- raphy sa- com-

tion pensa- tion pensa- tion pensa- tion pensa- tion pensa-
tion tion ti on ti on ti on 

Little Rock, Ark., Columbia, Tenn., 
No.13 No.14 Atlanta, Ga., No. 15 McCoW1~~i6 8· C., Charleston. s. C., Beaufort, N. C., No. 

A + 2 0 
0 
0 
0 
0 

B +48 
() +31 
D +12 
E + 5 

F 
G 
H 
I 
J 

N: 
L 
M 
N 
0 

0 0 
0 0 
0 0 
0 0 
0 0 

0 - 1 
0 0 
0 -20 
0 -30 
0 -29 

18 ........•.... 
17 
16 
15 
H 

13 ..•..•.••.... 
12 
11 
10 

9 

8 ·····•· ....•. 
7 
6 
5 
4 

3 ··•···· ...•.. 
2 
1 

Total •..••....•.... 

+2 
+48 
+31 
+12 
+5 

0 
0 
0 
0 
0 

-1 
0 

-20 
-30 
-29 

-·5 
-5 
-5 
-5 
-5 

-8 
-7 
-5 
-2 
-5 

+s 
+8 
+o 
+11 
+7 
+5 
+ .~ 
+I 

+12 

+2 
+60 
+i8 
+48 
+19 

0 
0 
0 
0 
0 

+ 7 0 
0 0 
o· o 
0 0 
0 -12 

0 -16 
., 0 -17 

0 -34 
.o -39 
0 -42 

+ 2 + 2 
+60 + M 

0 + 2 
0 + 64 

+i8 +104 
+48 + 90 
+19 + 40 

0 +104 

+1 
0 
0 
0 

-12 

-16 
-17 
-34 
-~9 
-42 

- 7 
-7 
-6 
-6 
-7 

-10 
-6 

0 
+6 
+s 
+4 
+6 
+7 
+10 
+ 7 

+8 
+s 
+ 1 

0 + 90 
0 + 40 

+ 19 0 
0 0 
0 0 
0 0 
0 -16 

0 -20 
0 -24 
0 -50 
0 -44 
0 -49 

+ 19 
0 
0 
0 

- 16 

- 20 
- 24 
- 50 
- 44 
- 49 

- 9 
- 10 

9 
7 
6 

7 
1 

+ 6 
+ 14 
+ 9 

+ 6 
+ 6 
+ 7 
+ 10 
+ 7 

+ 6 
+ 3 
+ 1 

+2 
+56 
+64 
+30 
+13 

0 + 2 
0 + 56 
0 + 64 
0 + 30 
0 + 13 

0 0 
0 0 
0 0 
0 0 
0 - 2 

0 - 5 
0 - 7 
0 -2.~ 
0 -31 
0 -37 

0 
0 
·o 
0 
2 

5 
7 

- 28 
- 31 
- 37 

+2 
+4 

0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

No. 17 18 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 

-1 
+2 

+2 
+4 

0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
1 

+ 2 

+l 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 0 
0 0 
0 0 
0 0 
0 0 

0 0 
0 0 
0 0 
0 + 4 
0 +45 

7 ••••••..•••••• + 2 
+ 2 
+ 2 
+ 3 
+ 4 

8 
8 
fJ 
s 
1 

+ 7 
+ 1S 
+ 17 
+ 10 

+ 8 
+ 6 
+ 7 + 10 
+ 7 

+ 6 
+ s 
+ I 

+ 12 
+ 21 
+ 24 
+ 21 
+ /!J 

+ 1!J 
+ 5 
+ 6 
+ 9 
+ 7 

+ 6 
+ s 
+ I 

+511 ........ ...... +142 ........ ······ +120 ......•. ...... +159 

+ 1 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 

+ 4 
+ 45 

+ 14 
+ 16 
+ 20 
+ 27 
+ 34 

+ 52 
+ 36 
+ 29 
+ 19 
+ 14 

+ 14 
+ 5 
+ 8 
+ 8 
+ 7 

+ 8 
+ 3 
+ 1 

+361 

Chariot.tesvllle, Va., Woshington, D. C., Woshington, D. C., Philadelphia Pa 
No. 111 Deer Park, Md., No. 20 C. and G. S. Office, Smithsonian Insti· Baltimore, Md., No. 23 N 24 • ·• 

A 
B 
c 
D 
E 

F 
G 
H 
I 
J 

K 
L 
M 
N 
0 

+2 
+56 
+62 
+33 
+u 

0 
0 
0 
0 
0 

+ 3 0 
0 0 
0 0 
0 0 
0 - 7 

0 -11 
0 -21 
0 -52 
0 -46 
0 -52 

18 •••••·• ··•··• 17 
16 
15 
H 

13 ..•••...••••• 
12 
II 
IO 
9 

8 ----··· .....• 
7 
6 
5 
4 

+ 2 + 2 0 
+56 +68 0 
+62 +144 0 
+33 +209 0 
+11 +186 - 8 

+ 3 +101 -10 
0 . + 52 -12 
0 + 36 -16 
0 + 20 -20 

- 7 + 16 -32 

-11 
-21 
-52 
-46 
-52 

-10 
-9 
-8 
-7 
-7 

-10 
+8 
+13 
+18 
+12 

+11 
+6 
+6 
+8 
+7 

0 -36 
0 -59 
0 -97 
0 -79 
0 -72 

•••••••• 1 •••••• 

+ 2 
+ 68 
+144 
+209 
+178 

+ \11 
+ 40 
+ 20 

0 
- 16 

- 36 
- 59 
- \17 
-7\1 
- 72 

- 11 
- 10 
- 10 
- 8 
- 8 

- 11 
+ti 
+ 7 
+ 13 
+ 10 

+ 10 
+ 5 
+ 6 
+ 8 
+ 7 

No. 21 t11tlon, No. 22 °· 

+2 
+12 
+2 

0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 0 
0 0 
0 -12 
0 -17 
0 -23 

+2 
+12 
+2 

0 
0 

0 
0 
0 
0 
0 

0 
0 

-12 
-17 
-23 

-5 
-8 
-9 
-8 
-4 
+s 
+13 
+I.~ 
+17 
+11 

+It 
+8 
+IJ 
+7 
+6 

+2 
+s 

0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 0 
0 0 
0 -12 
0 -17 
0 -23 

+2 
+s 

0 
0 
0 

0 
0 
0 
0 
0 

0 
0 

-ti 
-17 
-!JS 

-5 
-8 
-9 
-8 
-4 
+s 
+13 
+IS 
+17 
+11 

+1e 
+6 
+6 
+7 
+6 

+2 
+24 
+4 
+6 

0 

0 
0 
0 
0 
0 

0 0 
0 0 
0 0 
0 0 
0 - 1 

0 - 2 
0 - 3 
0 -20 
0 -16 
0 -20 

+2 
+24 
+4 
+6 

0 

0 
0 
0 
0 

-1 

-2 
-3 
-20 
-16 
-20 

-6 
-7 
-9 
-8 
-3 

+7 
+14 
+19 
+17 
+10 
+1-~ 
+IJ 
+6 
+7 
+6 

+2 
+12 
+4 

0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 0 
0 0 
0 - 6 
0 -10 
0 -19 

+2 
+12 
+4 

0 
0 

0 
0 
0 
0 
0 

0 
0 

-6 
-10 
-19 

-3 
-6 
-6 
-3 

0 

+1! 
+19 
+~I 
+16 
+11 

+14 
+6 
+8 
+6 
+6 

~ ::;:::: :::::: t ~ :::::::: :::::: t 7 :::::::: :::::: t f ::::::::1:::::: t j :::::::: :::::: t 1 :::::::: :::::: t f 
3 ....... ······ + !I ..•••••...•••• , + 6 .••••••• .••••. + 6 •.•••••• ----·· + 6 •••••••. •••••• + 6 ·••••••• •••••• + 6 

Total.~=1~===--+413i===-+40==l=--+34===--:;:57~=~ 
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CorrectiOTUJ.for topography and isottatic com.pewmtion, separate :ones, for United States stations-Continued. 

··Zone 

Com
Topog- pen
raphy sa

tlon 

Topog-
raphy Com-
and Topog- pen
com- raphy sa

pensa- ti on 
tion. 

Topog
raphy 
and 
com

pensa-
ti on 

PrlnCl'ton, N. J., 
No.25 

Hoboken, N. J., 
No.26 

A +2 
B +40 
c +16 
D +6 
E 0 

0 + 2 
0 + 40 
0 + 16 
0 + 6 
0 0 

F 
G 
H 
I 
J 

K 
L 
M 
N 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 0 
0 0 
0 -11 
0 -16 
0 -22 

18 ............ . 
li 
16 
15 
14 

13 ........... .. 
12 
11 
10 
9 

0 
0 
0 
0 
0 

0 
0 

- 11 
- 16 
- l!!J 

4 
8 
6 
1 

+ 1 

+ 13 
+i!O 
+!!I 
+111 
+ 11 

+2 
+s 

0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 0 
0 0 
0 -12 
0 -18 
0 -25 

+2 
+s 

0 
0 
0 

0 
0 
0 
0 
0 

0 
0 

-t:e 
-18 
-S6 

-6 
- 6 
-3 
+ I 
+s 
+14 
+!.e 
+!JI 
+1q 
+II 

Com
Topog- pen
raphy sa

tion 

Topo~
raphy 
and 
com

pt>nsa
ti on 

New York, N. Y., 
No. 27 

+ 2 
+2; 
+7 
+2 

0 

0 + 2 
0 + 27 
0 + 7 
0 + 2 
0 0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 0 
0 0 
0 -12 
0 -18 
0 -26 

. ....... , ...... 
········ ······ ········ ..... . 
·····-·· ..... . 

0 
0 
0 
0 
0 

0 
0 

- 12 
- 18 
-'16 

6 
5 
3 

+ I 
+ 3 

+ 14 + i,] 
+ i:I 
+ 18 
+ II 

!Topog
Com- raphy 

Topog- pen- and 
raphy sa- com

tion pensa
tion 

·woreester, Mass., 
No.28 

+2 
+56 
+64 
+31 
+11 

0 + 2 
0 + 56 
0 + 64 
0 + 31 
0 + 11 

+ 7 0 
0 0 
0 0 
0 0 
0 -10 

0 -13 
0 -14 
0 -27 
0 -25 
0 -28 

+ i 
0 
0 
0 

- 10 

- 13 
-14 
- 2; 
- 25 
- 28 

Topog
Com- raphy 

Topog- pen- and 
raphy sa- com

tion pensa
tion 

Boston, Mass., 
No.29 

+2 
+16 
+4 
+ 1 

0 

0 + 2 
0 + 16 
0 + 4 
0 + 1 
0 0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 0 
0 0 
0 - 4 
0 -12 
0 -10 

0 
0 
0 
0 
0 

0 
0 
4 

- 12 
- 10 

Com
Topog- poo
raphy sa

tion 

Topog
raphy 
and 
rom

pensa-
ti on 

Cambridge, Mass., 
No.30 

+2 
+12 

0 
0 
0 

0 
0 
0 
0 
0 

0 0 
0 0 
0 0 
0 0 
0 - 2 

0 - 3 
0 - 3 
0 - 9 
0 -15 
0 -14 

+ :? 
+ 12 

0 
0 
0 

0 
0 
0 
0 
i! 

s 
·' 9 

- 15 
-14 

2 ............ .. 2 ............ .. s 
1 
:1 
i! 
a 

3 
4 
i! 
!J 

+ 9 
+ !J4 
+ f!.l 
+ 17 
+Iii 

.. ....... ! ...... 
········ ·····
········ -····· . ....... ------

1 
1 
2 
2 ............ .. 

+ 11 
+ 26 
+ 25 
+ 18 
+ 12 

+ 10 
+!JS 
+ 25 
+ 18 
+Ii! 

8 .. ..... .. .. .. + 14 ...... .. ... ... +10 .. ...... .. .. .. + 15 ... . .. .. .. . ... + 17 ..... ... .. .... + Ii ..... .. ...... + 17 
; ............. +6 .............. +6 .............. +6 .............. +6 .............. +6 .............. +6 
6 ............. +6 .............. +6 .............. +6 .............. +6 .............. +6 .............. +6 
5 ............. +6 .............. +6 ............... +11 .............. +6 .............. +/J .............. +6 

i ;;;;;;; ;;;;;; i i ;;;;;;;: ;;;;;; i; iiLJ;;;;; i ; ;;;;;;;; ;;;~;; i 1 ;;;;;;;; ;;;.;;; i 1 ;;;;;;;; ;;;;;; i i 
-------1---1---------Total. ....... ...... +130 .............. · +79 ........ 

1
...... +106 ,........ ...... +178 ........ ...... +133 ........ ...... +101 

Calais, Me., No. 31 

A +2 0 + 2 
0 + 25 
0 + 4 
0 + 4 
0 0 

B +25 
c +4 
D + 4 
E 0 

F 
G 
H 
.1 
J 

K 
L 
M 
N 
0 

0 0 
0 0 
0 0 
0 0 
0 0 

0 0 
0 0 
0 - 5 
0 - 4 
0 -15 

0 
0 
0 
0 
0 

0 
0 
5 
4 

- 15 

Ithaca,N. Y.,No.32 

+2 
+60 
+88 
+59 
+27 

0 
0 
0 
0 
0 

+ 6 0 
0 O· 
0 0 
0 0 
0 -16 

0 -20 
0 -32 
0 -50 
0 -56 
0 -58 

+ 2 
+60 
+88 
+59 
+•" "' 
+6 

0 
0 
0 

-16 

-20 
-32 
-50 
-56 
-58 

18 ............ . 3 ............. . -8 
Ii 
16 
15 
14" 

· 13 
12 
11 
10 
9 

s ........... .. 
·7 

6 
5 
4 

3 
3 
4 
3 

3 
+ 9 
+ 18 
+ IS 
+ 13 

+ 16 
+ 6 
+ 6 
+ 5 
+ 6 

-s 
-7 
-7 
-i 

-6 
+7 
+8 
+11 
+8 

+w 
+ IJ 
+6 
+7 
+11 

Cle,·ebnd, Ohio, I Cincinnati, Ohio, 
No.33 No. 34 

+ 2 
+58 
+78 
+48 
+20 

+rn 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 -161 

0 -20 
0 -24 
0 -42 
0 -41 
0 -45 

+2 
+iiS 
+78 
+t>< 
+20 

+10 
0 
0 
0 

-16 

-20 
-24 
-42 
-41 
-45 

- 9 
-10 
-10 
-11 
-11 

-18 
-10 
-5 
+4 
+5 

+s 
+6 
+7 
+8 
+7 

+2 
+60 
+84 
+57 
+22 

0 
0 
0 
0 
0 

0 0 
0 0 
0 0 
0 0 
0 -111 
0 -17 
0 -20 
0 -42 
0 -50 
0 -48 

+2 
+60 
+84 
+Si 
+22 

0 
0 
0 
0 -11 

-17 
-20 
-42 
-50 
-48 

-s 
-8 
-8 
-8 
-8 

-15 
-8 
-s 
+4 
+4 

+6 
+ll 
+7 
+9 
+7 

Terre Haute, Ind., 
No.35 

+2 
+56 
+60 
+28 
+12 

0 
0 
0 
0 
0 

+ 2 0 
0 0 
0 0 
0 0 
0 - 8 

0 -10 
0 ·-12 
0 -30 
0 -37 
0 -35 

+2 
+56 
+60 
+28 
+12 

+2 
0 
0 
0 

-8 

-10 
-12 
-30 
-37 
-35 

-6 
-6 
-6 
-6 
-7 

-16 
-9 
-7 
-S 
+1 

+4 
+7 
+8 
+9 
+7 

Chieago, Ill., No. 36 

+ 2 
,f-56 
+i2 
+42 
+16 

0 
0 
0 
0 
0 

+ 4 0 
0 0 
0 0 
0 0 
0 - 7 

0 - 9 
0 -11 
0 -22 
0 -26 
-0 -23 

+2 
+56 
+72 
+42 
+16 

.+ 4 
0 
0 
0 

-7 

-9 
-11 
-22 
·-26 
-23 

-6 
-6 
-7 
-8 
-9 

-16 
-10 
-4 
-1 
+1 

+6 
+7 
+8 
+I.I 
+1 

3 ............. +6 .............. +6 .............. +fi .............. +6 .............. +6 .............. +.~ 
2 ..... .. . ..... + 5 .. .. .. .. . .... . + 4 . .. . .. .. . .. ... + s .. .. . .. . .. .. .. + s ........ 1.. .... + s .. .. .. .. . ..... + s 
1 ............. +1 .............. +1 .............. +1 .............. +J .............. +1 .............. +1 

Tota1. ==~-+unr:~~~--:;:49"" ~~---=-;-~~-+23-:-:~~-+S~~---+74. 
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(Jorrectiomjo1 topography and iBostatic cmnpenaation, separate. ::onl!s,jor United States statiom--Continued. 

Topog- Topog- Topog. Topog- Topog-: ia~J· Topog-Com- Com- raphy Com- ropby Com- raphy Com- raphy Com- raphy 
Zone Topog- pen· Topog- pen- iUld Topog- pen- and Topog- pen- and Topog- pen- and g- pen- and 

~- ~--~-~~-~~- --tion pensa- tion pensa- tion pensa- tion pensa- tlon - tion pmu;a-
. tlon tlon tlon tion tion 

Madison, Wis., 
No. 87 

A +2 0 
B +62 0 
c +95 0 
D +70 0 
E +30 0 

F +10 0 
G O 0 
:a: 0 0 
I 0 0 
1 ·O -16 

K O -20 
L 0 -24 
M o -57 
N 0 -48 

·o. o -49 

18 .••..•••••••• 
17 
ld 
15 
H 

13 ............ . 
12 
11 
10 
9 

8 ..•...• •••••• 
7 
6 
5 
4 

s ............ . 
2 
l 

l'otal ............. . 

+2 
+62 
+95 
+10 
+30 

+10 
0 
0 
0 

-16 

-20 

=a~· 
-48 
-49 

-·7 
-7 
-s 
-8 
-9 

-16 
-10 
-3 
-s 

0 

+l'J 
+7 
+s 
+9 
+7 

+s 
+s 
+ 1 

+81 

+ 2 0 
+56 0 
+60 0 
+30 0 
+18 0 

0 0 
0 0 
0 0 
0 0 
0 - 3 

0 -12 
0 -13 
0 -2.S 
0 -32 
0 -33 

+2 
+56 
+60 
+so 
+13 

0 
0 
0 
0 

-3 

-12 
-13 
-28 
-32 
-33 

-5 
-5 
-5 
-7 
-9 

-16 
-IQ 
-9 
-ii 
-S 

+s 
+ 7 
+s 
+10 
+ r 
+5 
+s 
+1 

+w 

Pikes Peak, Colo., 
No. 43 

Denver, Colo., 
No. 44 

A + 2 0 
B + 80 8 
c +165 s 
D +325 - 15 
E +5'15 -25 

F +639 - 37 
G +552 - 40 
:a: +498 - 5S 
I +503 - 91 
:r +298 - 97 

K +221 -142 
L +152 -184 
M +142 -432 
N + 50 -3!34 
0 + 42 -371 

+ 2 
+ 72 
+ 157 
+ 310 
+ 520 

+ ll02 

+ 512 '! + 443 
+ 412 
+ 201 

+ 791 - 32 
- 290 
- 334 
- 329 

+ 2 0 
+ 68 0 
+164 4 
+300•- 6 
+392 - s 
+310 - 20 
+192 - 24 
+lao - 32 
+100 - 40 
+48 -48 

+40 -80 
+ 22 -120 
+ 21 -3$3 
+ 13 -3$9 
+ 18 -364 

18 •••.•••.•..•. 
17 ••••••.•..... 
16 ••••••.••.•.. 

t\~ .•....•..••... 

ts ! ............ . 
14 '····· •.••••.. 

13 •·•••• .•••••• 
12 
11 
10 
9 

s ............ + 
i ··•···· ······ + 
6 ··•·•·· ··•·•· + 
5 ·•••··· ...... + 
4 ••••••• •••••• + 
3 .•........... + 
2 •..••..••••• + 

'1 .......•..•.. + 

6S 
ttS 
64 
59 

83 •••••••• •••••• 
48 
31) 
/'l 
0 

9 ••.......••••. 
7 
9 
9 
ll 

6 •••••••· .••••. 
8 
J 

Total. . . •.. . . . . • •• . +18i1 

+· 2 
+ 68 
+160 
+300 
+384 

+290 
+168 
+ 98 
+ 60 

0 

- 40 
-98 
-362 
-376 
-346 

-68 
- 67 

67 
-64 
- 63 

-$,\ 
- 48 
- 30 
- 17 

0 

+ 9 
+ 'l 
+ 9 
+ 10 
+ 8 

+ 5 
+ 8 
+ 1 

-HS 

li'.ansas Clf.y, Mo., 
No. 39 

+ 2 0 
+64 0 
+97 0 
+72 0 
+30 0 

+16 0 
0 0 
0 0 
0 0 
0 -16 

0 -20 
0 -24 
0 :..53 
0 -47 
0 -55 

... 

+2 
+64 
+97 
+72 
+30 

. +16 
0 
0 
0 

-16 

-20 
-:W 
-53 
-47 
-55 

-10 
-10 
-JO 
-ll 
-11 

-20 
-13 
-14 

. -14 
-8 

-1 
+s 
+ !l 
+n 
+ 7 

+5 
+s 
+ 1 

-12 

Gunnison. Colo., 
No. 45 

+ 2 0 
+ 68 (l 
+168 4 
+330 6 
+4SS - 16 

+450 - 20 
+309 - 24 
+24o - as 
+210 - so 
+103 - 81 

+ $7 -143 
+ 53 -221 
+ 42 -568 
+ 31 -493 
+ 17 -426 

+ 2 
+ 68 
+164 
+324 
+472 

+430 
+285 
+2112 
+130 
+ 22 

- 56 
-l68 
-526 
-462 
-409 

- 76 
- 74 
- 68 
- 64 
- 62 

- 97 
- 52 
- 33 
·- 18 
+ 2 

+ 11 +,. 
+ 9 
+ 9 
+ 8 

+ IJ 
+ 3 
+ ( 
::.. ll 

Ellsworth, Kans., 
No. 40 

+ 2 0 
+ 68 0 
+124 0 
+140 0 
+ 82 0 

+ 40 0 
+ 12 0 
+ 16 -HI 
+ 20 -20 

0 -16 

0 -20 
0 -47 

+ 2 -89 
0 -85 
0 -95 

+ 2 
+68 
+124 
+140 
+82 

+40 
+ l!l 

0 
0 

- 16 

- 20 
- 47 
- 87 
-85 
-95 

- 19 
- 19 
- 19 
- 19 
- 20 

-M. 
-2() 
- 11} 
- 15 

4 
+ s 

I 

Wallace, Kans., 
No. 4l 

Colomdo Springs, 
Colo.,No. 42 

+ 2 0 
+ 68 0 
+152 0 
+2.52 6 
+256 8 

+150 - 10 
+ 84 - 12 + 48 - 16 
+60 -40 
+24 -40 

+ 10 - 50 
+12 -84 
+ 6 -217 

0 -192 
0 -169 

·.·.·. ~ ... -. ---.. 

+ 2 
+ 68 
+152 
+246 
+248 

+140 
+ 72 
+ 32 
+ 20 
- 16 

- 40 
- 72 
-2.11 
-192 
-169 

- 36 
- 36 
- 36 

37 
- 39 

00 

+ 2 0 
+ 68 0 
+164 4 
+312 6 
+424 - 16 

+3&1 - 20 
+216 - 24 
+150 - 32 
+138 - 60 
+ 63 - 74 

+ 52. -123 
+ 31 -178 
+ 30 -399 
+ 17 -359 
+ 13 -302 

- 38 ...•.•..•••••. 
- l?IJ. ..•.••.• ! •••••• 

J~ ::::::::!:::::: 

+ 2 
+68 
+160 
+306 
+408 

+331 
+192 
+127 
+78 
- 11 

- 71 
-H7 
-369 
-3-12 
-339 

68 
-69 

69 
-68 
-62 

- 81 
- 48 
-30 
- Ji 

Q 

+ 1 ............. . 
+ 6 
+ 'l 
+ 9 
+ 10 
+ 8 

+ 9 
+ 7 + f) 

+ 10 
+ 8 

+ 6 
+ s 
+ 1 

- 40 

Grand Junction, 
.Colo., No. 46 

+ 2 0 .+ 2 
+6.~ 0 +68 
+164 4 +160 
+288 6 +282 
+344 8 +336 

+249 - 10 +239 
+136 - 16 +120 
+89 -23 +66 
+75 -42 +33 
+44-51 -7 

+33-98 -65 
+ 24 -156 -132 
+ 10 -401 -391 
+ 8 -8S2 -374 
+ 14 -863 -349 

- ';4 
j'~ 

- i'2 
fl6 

- 66 

-101 
- 56 

,'l.f 
- 16 
+ 8 

+ Ii 
+ 3 
+ J 

. + 9 
+ 9 
+ 8 

+ 6 
+ 5 
+ 1 

Green River, tTtah, Pleasant Valley :runc-
No. 47 t.ion, Utah, No. 48 

0 
0 
0 
6 
$ 

+200 - lO 
+100 - 12 
+ 72 - 16 
+ 67 - 40 
+32 -48 

+22 -73 
+ H -115 
+ 12 -341 
+ 16 -311 

0 -324 

+ 2 
+ 68 
+156 
+270 
+302 

+199 
+ 97 
+56 
+ Z1 
- Ill 

- 51 
-101 
-329 
-2!15 
-324 

- 65 
70 

- 67 
- 6$ 
- 69 

-108 
- 59 
- 35 
- 12 
+ 4 

+ 2 0 
+ 68 0 
+164 4 
+324 6 
+467 - 16 

+419 - 2(1 
+m -24 
+208. - 34 
+175 - 74 
+84 -80 

+ 91 -HO 
+ 61 -203 
+ 49 -427 
+ 17 -800 
+ 4 -319 

+ 2 
+68 
+160 
+318 
+451 

+399 
+254 
+174 
+101 
+ 4 

- 49 
-142 
-378 
-348 
-316 

- 59 
- 61 
- 63 
- 64 
- 65 

:t~ 
-115 

+ 'i 
+ 1{ ••••••..•..... + 11 

+ 8 
+ 9 
+fl 
+ 8 

+ 11 
+ 7 
+ 9 
+ 9 
+ 8 

+ 7 
+fl 
+ 9 
+ 8 

+ Ii 
+ 8 
+ 1 

-511 

+ 6 
+ s 
+ 1 

+ 6 
+ ti 
+ 1 

+238 
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Corrections for topography and isostatic conipensation, separate ::ones.for United States stations-Continued. 

Com
Topog- pen
raphy sa-

·zo.ne tlon 

Topog
raphy 
and 
com

pensa-
ti on 

Salt Lake City, 
Utah, No. 49 

A + 2 0 
B + 68 0 
c +160 4 
D +282 6 
E +333 8 

F +226 - 10 
G +125 - 16 
H +81 -22 

I +62 -43 
J +39 -57 

K +20 -93 
L + 16 -137 

"M + 1.5 -351 
N + 6 -322 
0 + 2-301 

18 ............ . 
17 
16 
15 
14 

13 ............ . 
12 
11 
10 
9 

8 ........... .. 
7 
6 
5 
4 

+ 2 
+ 68 
+156 
+276 
+325 

+216 
+109. 
+ 59 
+ 19 
- 18 

- i3 
-121 
-336 
-316 
-299 

- 65 
- 64 
- 63 
-6.; 
-6.; 

-107 
- 62 
- 36 
- 12 
+ 5 

+ 11 
+ 7 
+ 9 
+ 9 
+ 8 

Com
Topog- pen
rsphy ~a

t1on 

Topog
raphy 
and 
com
pensn
ti on 

Topog
Com- raphy 

TOPog- pen- nn<l 
raphy J~~ ;~U:;,. 

ti on 

Topog-
Com- raphy Com-

Topog- pen- an<!. Topog- pen
raphy sa- com- raphy ts

1
.a
0

-n 
tion pensa-

tion 

Topog
raphy 
and 
com

pPn•<1-
ti on 

Com
'l'npog- pen
rap hy sa

tion 

Topog
raphy 
and 
com

pensa-
ti on 

Gran!) Canyon, 
Wyo., No. 50 

Norris Geyser Basin, ·Lower Geyser Basin, Seattle, Wash. (Uni- San Francisco, Cal., 
Wyo., No. 51 · Wyo., No. 52 yersity), No. 53 No. 54 

+ 2 
+ 68 
+168 
+333 
+489 

+449 
+312 
+2.:J:! 
+212 
+105 

0 
0 
4 
6 

- 16 

- 20 
- 24 
- 43 
- 80 
- 80 

+101 -140 
+ i3 -198 
+ 53 -473 
+ 16 -405 

0 -308 

+ 2 
+ 68 
+164 
+32i 
+4i3 

+429 
+288 
+1911 
+132 
+ 25 

+ 2 
+ 68 
+168 
+330 
+480 

+431 
+288 
+218 
+190 
+ 97 

0 
0 
4 
6 

- 16 

- 20 
- 24 
- 34 
- 75 
- 80 

- 39 + 94 -140 
-125 + 69 -193 
-420 + 43 -452 
-3~ + 22 -403 

=~:I .. ~-~~-~~~~-
- 60 ............ .. 
- 61 ............. . 
- 60 ............. . 
- 54 ............ .. 

·- 86 
- 51 
- 38 
- 22 

1 

+ 9 
+ 6 
+ 8 
+ 8 
+ 7 

+ 2 
+ 68 
+164 
+324 
+464 

+411 
+264 
+1&1 
+115 
+ 17 

- 46 
-124 
-409 
-381 
-31.~J 

- 66 
- 69 
- 81) 
- 69 
- 6S 

- 84 
- 51 
- 88 
-!J!! 

1 

+ 9 
+ 8 
+ 8 
+ 8 
+ 7 

+ 2 0 
+ 68 0 
+164 4 
+324 6 
+475 - 16 

+423 - 20 
+278 - 24 
+208 - 32. 
+li4 - 6i 
+92 -80 

+ 99 -140 
+ 62 -188 
+ 44 -450 
+ 36 -415 
+ 31 -330 

+ 2 
+ 68 
+160 
+318 
+459 

+403 
+254 
+176 
+107 
+ 12 

- 41 
-126 
-406 
:....~79 
-1199 

- 65 
- 68 
- 69 
- 68 
- 62 

- 83 
-49 
- 3i 
- f!I 

1 

+ 9 
+ 8 
+ 8 
+ 8 
+ 7 

+2 
+33 
+12 
+6 
+l 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 0 
0 - 1 
0 -19 
0 -95 
0 -90 

+ 2 
+ 33 
+ 12 
+ 6 
+ 1 

0 
0 
0 
0 
0 

0 
1 

- 19 
- 95 
- 90 

-14 
- II 
- 10 
- 10 
- 11 

- 21 
- IS 

s 
0 

+ 4 

+ 10 
+ 6 
+ 7 
+ 8 
+ 7 

+ 2 0 
+48 0 
+35 0 
+15 0 
+ 1 0 

0 0 
0 0 
0 0 
0 0 
0 - 2 

0 - 1 
0 - 7 
0 -14 
0 +15 
0 +99 

+ 2 
+ 48 
+ 35 
+ 15 
+ 1 

0 
0 
0 
0 
2 

1 
7 

- l4 
+ 15 
+ 00 

+ 24 
+ 21 
+ 20 
+ 19 
+ 17 

+ 25 
+ 23 
+ 21 
+ 14 
+ 10 

+ 15 
+ 10 
+ 9 
+ 9 
+ 8 

a ............. +6 .............. +4 .............. +4 .............. +.i .............. +3 .............. +5 
2 ....... + 3 .......... .... + s ........ +. ti ........ ...... + ti ........ + 3 ,........ ...... + 4 
1 ....... +l .............. +1 ........ +1 .............. +1 ........ +l .............. +l 

Total........ -=rn-F==1---+3$2== +ai3===J---+281J=-:-:-:-: ---=205~:-:-:-:-:-:=1--=H'46 
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Mean elei•ations and corrections/or topography and isostatic compensation, separate zone.s,for Unit~d States stationa--Contd. 

Zone 

A 
B 
c 
D 
E 

F 
G 
H 
I 
J 

K 
L 
M 
N 
0 

Topog-

'!f.1f 
rom
pensa-
tion 

Mount.Hamilton, Cal., No. 55 

+ 2 
+ 68 
+156 
+246 
+282 

+194 
+104 
+ 69 
+ 53 
+ 32 

+ 20 
0 
0 
0 
0 

0 + 2 
0 + 68 
0 + 156 

- 6 + 240 
- 8 + 274 

-10 + 1&1 
-12 + 92 
-16 + 53 
-20 + 33 
-25 + 7 

-28 8 
-18 18 
-24 24 
-16 16 

0 (l 

Topog- Topog- Topog-
Eleva- Com- raphy Eleva- Com- raphy Eleva- Com- raifn1:['" 
tion in Toporaphyg- pensa- !nmd- tion in Tophog- pensa- coanmd- tion in Topog- pensa- com-
feet tion w feet rap Y tlon feet raphy tlon 

pensa- p•.nsa- pensa-
tion tion tion 

Seattle, Wash. (high school), 
No.56 

+2 
+44 
+18 
+10 
+3 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
-1 
-19 
-115 
-89 

+ 2 
+ 44 
+ 18 
+ 10 
+ 3 

0 
0 
0 
0 
0 

0 
t 

- 19 
- 95 
- 89 

Iron River, Mich., No. 57 

1500 
1500 
1500 
1.500 
1560 

1.580 
1580 
1580 
1590 
15SO 

1530 
1580 
1470 
1200 
890 

+ 2 
+ 64 
+124 
+138 
+so 
+ 40 
+ 12 
+ 16 
+ 20 

0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 

-16 
.-20 
-16 

-20 
-42 
-SI 
-63 
-50 

+ 2 
+ 04 
+124 
+138 
+ 80 

+ 40 
+ 12 

0 
0 

- 16 

- 20 
- 42 
-1!-l 
- 63 
- 50 

1470 
1470 
1470 
HiO 

. 1470 

1470 
1470 
1470 
1480 
1560 

1600 
15SO 
1550 
1240 
llSO 

Ely, Minn., No. 58 

+ 2 
+ 64 
+124 
+138 
+so 
+ 30 
+ 12 
+ 16 
+ 20 

0 

II 

0 
0 
0 
0 
0 

0 
0 

-16 
-20 
-16 

-20 
-33 
-85 
-69 
-67 

+ 2 
+ 64 
+124 
+138 
+so 
+ 30 + 12 

0 
0 

- 16 

- 20 
.- 33 
- 85 
- 00 
- 67 

18 ·····•·• .••..•.......... + 2 .•.••••••••••••. ·••·•••• - 14 6 .....••• ••••·•·· ··•····· - 12 
17 
16 
15 
14 

························ + 
2 
0 
2 
8 

13 ·•·•···· ·•·•·•·· .•.•.... 
12 
11 
10 
9 

8 ········ ·····•·· ....... . 
7 
6 
5 
4 

+ 
+ 22 
+ 19 
+ 20 
+ 15 
+ 10 

+ 16 
+ to 
+ 9 
+ 9 
+ 8 

3 ........ ········ ········ + 6 ..••.•...•••••••.••••••. 
2 ........ ········ ........ + 
1 ........ ········ ········ + 1 

- ti 
- 10 
- 10 
- 11 

- !tt 
- 18 

8 
0 

+ 4 
+ to 
+ 6 
+ 7 
+ 8 
+ 7 

+ 8 
+ IJ 
+ t 

6 
6 
7 
7 

- 18 
- 12 

9 
7 
II 

+II 
+ 6 
+ 8 
+ 8 
+ 6 

t 1 

. .. · ..................... . 

- 12 
- 12 
- 12 
- 11 

- 16 
- 13 
- ti 
- 10 

6 

t 
+ 5 
+ 9 
+ p 
+ 6 

t 1 ,_ ---------------------------------------------
Total •......••••................ +1200 . .. .. . . . . .. ..• .. .. . . .. . . -181 .•. . . . . . . . . . . . .. ••••. .. . +143 . ..• ..•• . •• .• .• . ••. .. .•• + 83 

Pemhina, N. Dak., No. 59 

A 
B 
c 
D 
E 

F 
G 
H 
I 
J 

796 
796 
7!!6 
796 
796 

796 
796 
796 
796 
800 

K 800 
L 800 

M 960 
N 990 
0 HOO 

+2 
+60 
+ss 
+flO 
+24 

+10 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 

-16 

0 -20 
0 -24 
0 -52 
0 -52 
0 -62 

18 ...•..••.••••........... 
17 
16 
15 
H 

13 ·•·••••• ···•••·· ....... . 
12 
11 
10 
9 

8 ········ ··•····· ....... . 
7 
6 
5 
4 

+2 
+60 
+ss 
+60 
+24 

+10 
0 
0 
0 

-16 

-211 
-24 
-52 
-52 
-62 

-13 
-13 
-13 
-13 
-14 

-25 
-14 
-13 
-15 
-8 

-5 
+ 4 
+10 
+10 
+7 

Mitchell, S. Dak., No. 60 

1340 + 2 
1340 + 64 
1340 +116 
1330 +123 
1320 + 65 

1320 + 30 
1330 + 12 
13211 + 16 
1320 + 20 
1330 0 

0 + 2 
0 + 64 
0 +116 
0 +123 
0 + 65 

0 + 30 
0 + 12 

-16 0 
-20 0 
-16 - 16 

. 13-30 0 -20 - 20 
1360 0 -28 
1410 0 -iS 
1540 0 -SO 
1620 0 -89 

- 28 
- 78 
- !ill) 
- 89 

- 18 
- 18 
- 18 
- 19 
- 19 

- 31 
- 21 
- 24 
- 16 
- 10 

- 5 
+ 6 
+ 9 
+ It 
+ 7 

Sweetwater, Tex., No. 61 Kerrville, Tex., No. 62 

2149 + 2 
2150 + 68 
2150 +136 
2160 +191 
2160 +156 

2156 + 79 
2130 + 37 
2140 + 32 
2200 + 20 
2260 0 

0 
0 
0 
0 
8 

- 10 
- 12 
- 16 
- 20 
- 16 

22!l0 0 ~ 24 
2290 0 - 54 
2100 0 -123 
2000 0 -100 
2100 I) -107 

+ 2. 
+ 68 
+136 
+191 
+148 

+ 69 
+ 25 
+ 16 

0 
- 16 

16.'!3 
1650 
1650 
1667 
1700 

1740 
1750 
1830 
18.% 
1930 

+ 2 
+ 68 
+128 
+151 
+ 92 

+ 49 
+ 32 
+ 32 
+ 20 

0 

0 
0 
0 
0 
0 

4 
- 12 
- 16 
- 20 
- 16 

- 24 1912 0 - 20 
- 54 1900 0 - 48 
-123 1870 0 -107 
-100 I 1460 o _ 76 

=l~: ·--~~~- ·····-~- --~-~-
- 22 1 .••••.•.•••••.•. •·•••·•· 
- 21 .•.•............ ········ 
- 22 ·••··••• ·••••••· ·••·••·· 
- 22 ••••••••••••••.. •••••••· 

- 38 
- fl 
- 14 
- 11 
+ 2 

+ 8 
+ 9 
+ 1(1 
+to 
+ ·9 

+ 2 
+ 68 
+128 
+151 
+ 92 

+ 45 
+ 20 + 16 

0 
- 16 

- 20 
- 48 
-107 
- 76 
- 64 

- 12 
- 12 
- 11 
- 13 
- ti 

- IS 
- 18 
- ti 

8 
+ I 

+ 8 
+ 9 
+ 10 
+ 10 
+ 9 

3 .•••.•••.•.••........... +3 ..............••.•.•.... +4 .............•...•...... +6 ••...•.•...••........... +6 
2 ...•.....•••.•......••.. +4 ........................ +3 ...................•.... +!! ..................••.... +II 
1 ........................ +1 ........................ +t ........................ +1 ........................ +t 

Total. .. ~~~~~~~--=-571~~~+93"":-:-=~~-+ii 
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.Mean elevations and wrrections for topograph11 and isost.at·ic compensation, separate zones.for United States stations-Contd. 

Zone 

·ft!~~ Topog- ~~~-
feet raphy tion 

Topog
raphy 
and 
com

pensa
tion 

El Paso, Tex., No. 63 

A 
B 
c 
D 
E 

F 
G 
H 
I 
J 

K 
L 
M 
N 
0 

3760 
3760 
3770 
3770 
3800 

3865 
3880 
3910 
3960 
4070 

4030 I 
3910 
4200 
4200 
4570 

+ 2 
+ 68 
+lW 
+268 
+292 

+187 
+ 98 
+ 61 
+ 60 
+ 32 

+ 20 
+ 24 
+ 16 
+ 6 

0 

.o 
0 
0 

- 6 
- 8 

- IO 
- 12 
- 16 
- 40 
- 48 

- 60 
- 96 
-212 
-216 
-221 

18 ·•·•···· ··•···•• ....... . 
17 
16 
15 
14 

+ 2 
+ 6S 
+156 
+262 
+28-1 

+li7 
+811 
+ 4.'i 
+ 20 
- 16 

- 40 
- 72 
-226 
-210 
-221 

- 46 
- 45 
-44 
- 48 
- 49 

lf!~'"l':; Topog-
f eet raphy I 

Topog- I Topog- I 
C-0m- raphy Ele,•a- Com- raphy Eleva- Com-
pens:l- and tion in Topog- pensa- and tion in Topo~- pensa-
tion I com- feet mphy tion I coin- feet raph~ tion pensa- pensa-

tion tion 

Topog
raphy 
and 
com

pensa
tion 

-~~~-;I 
Nogales. Ariz., No. 64 Yuma, Ariz., No. 65 Compton, Cal., No. 66 

3874 
3874 
3874 
3874 
3900 

39.30 
3910 
3960 
3980 
3820 

3900 
3600 
2S90 
2S75 
2920 

+ 2 
+ 68 
+ljf\ 
+270 
+2<J6 

+193 
+105 
+ 61 + 1)0 
+ 32 

+ 20 I +II 
+ 9 

0 
0 

0 
0 
0 
6 
8 

- 10 
- 12 
- 16 
- 40 
- -l8 

- 60 
- 86 
-171 
-150 
-148 

•••••••• 1 •••••••••••••••• 

+ 2 
+ 68 
+156 
+261 
+288 

+1sa 1 + 93 

t ~~I 
- 16 

- 40 
- 72 
-162 
-150 
-148 

- 30 
- 24 
- 21 
- 28 
- 28 

1761 
li6 
176 
168 
162 

lii5 
1-:o 
151 
15~ 
207 

I 

t3~ I 
+L~ 
+6 

0 

0 
0 
0 
0 
0 

+2 
+36 
+12 
+6 

0 

0 
0 
0 
0 
0 

298 0 -6 -6 
415 o I -12 -12 
430 0 -28 -28 
4i0 0 -25 -2.5 

932 ...... ~.1---~~~- =:; 
........ :::::::r:::::: .. :=H 
........ ........ ........ -20 

69 
70 
70 
69 
69 

74 
86 
91 
81 
llO 

134 
200 
390 

1010 
1130 

+2 
+16 
+ 4 

0 
0 

gl 
gl 

ii 
0 

0 
0 
0 
0 
0 

81 
0 
0 

0 
-5 
-25 
-50 
-60 

+2 
+16 
+ 4 

0 
0 

0 
0 
0 
0 
0 

0 
-5 
-2.5 
-50 

- 60 

-10 
-8 

0 
+6 
+7 

13 .. .. .. . . . .. .. .. • .. .. . . . . - i5 . .. .. .. . . . . .. • . . . . .. . .. • - 49 .. .. .. .. . . .. .. . . .. .. . .. • -15 . .. • .. .. . .. .. .. . .. .. .. .. +18 

i~ ........ 1 ................ 1 : ~ ........ ! ................ :·i~ :::::::: :::::::: :::::::: :;: ~ 1:::::::: ::::::::':::::::: :::1~ 
10 :::::::: :::::::: :::::::: - 7 ::::::::i:::::::: :::::::: 0 ........ ........ ........ + 3 ........ ........ ........ +13 

; :_ .. _:_;._: ._::_._;:_· :_ .. _: ._:;_:_· :_ .. _:;_ ;_:_ .. _::_ .. _:;_:_._;, ; 1; ;;;;;;;;,';;;;;;;; ;;;;;;;;! ; l; ';;·;;;;;; ;-;;;;;;; ;;;;;;;; ;;; ,;;;;;;;;,;;;;;;;; ;;;;;;;; ;;; 
6 +10 ........................ + 9 ........................ +9 ........................ +9· 

: :::::::: :::::::: ::::::::' : J: :::::::: :::::::: :::::J : : :::::::: :::::::: :::::::: : ; :::::::: :::::J:::::::: : ! 
l ........................ +1 ........................ +1 ........................ +1 .. .-..................... +1 
2 ...... -.................. , + s ........ ········ ........ 1 + 41········ ........ ........ + 4 ................ 1........ + 4 

Total ••• ===-:-:-:-:==1---+7°====~--:;:3771~==~-=oo====== +5 
Goldfield, Nev., No. 6i Yavapai, Ariz., No. 6S Grand C:inyon, Ariz., No. 69 Gallup, N. Mex., No. iO 

A 5629 + 2 I 
~-I + 2 7150 + 2 0 I + 2 2784 + 2 0 + 2 6496 + 2 0 + 2 

B 5700 + 681 + 68 7150 + 118 0 + 68 27~1 + 68 0 + 68 6496 + 68 0 + 68 c 5690 . +164 - +160 6&JO +1211 4 +122 2875 +WI 0 +148 6-191\ +161 4 +160 
D 5fi88 +301 - +295 6440 +~6i 6 +261 3'00 +190 5 +185 6'96 +318 6 +312 
E 5700 +406 - 12 +391 5850 +391 - 12 +3i9 3510 +IS2 8 +174 6600 +440 - 16 +424 

F 5810 +328 -20 +308 5210 +339 - 15 +321 3800 + 92 - 10 + 82 6660 +390 - 20 +370 
G 59i0 +195 - 24 +171 551)() +217 - 20 +2~7 4410 + 37 - 16 + 21 6720 +242 - 24 +218 
H 5970 +H7 -32 +115 5320 +li7 - 25 +152 4820 + 11 - 23 - 12 6i20 +li5 - 32 +143 
I 5975 +l13 - 52 + 61 5110 +158 - 49 +1119 5170 + 7 - 48 - 41 6760 +148 ·- 60 + s~ 
J 5990 + 51 - 62 - 11 5510 + 85 - 60 + 251 5500 + 15 - 61 - 46 6850 + 83 - 79 + 4 

K s610 I + 51 I - 91 - 40 6210 + 79 -105 26 R190 I 6 -100 -112 6!)60 + 75 -120 - 45 

~I 
5-JOO + 29 -12;; 

- 00 I 6160 + 49 -156 
-!Oi I 62&1 5 -149 -154 7050 + 18 -169 -121 

5900 0 -313 -313 5930 + 51 -345 -294 11150 + 2 -359 -3~7 7190 + 34 -41i -383 
5480 + 16 -293 -277 5r.o + 17 -306 -2.~ 5900 + 7 -306 -299 6.~20 + 16 -359 -343 
6210 + I -302 -301 5200 + 9 -265 -256 5200 + 9 -265 -:266 6ll0 + 9 -321 -312 

18 , ........ ········ ........ -1\1, ........ ........ ········ - 56 . ....... ········ ········ - 56 ........ ........ ········ - r>S 
17 ........ ' - 56 ........ - 53 ........ ········ ········ - 5J ········ - 63 ........ ········ ........ ........ 
16 ........ ' - 51 ........ - 4S ........ ········ ········ -48 ········ - 65 ········ ········ ........ ........ 
15 , ........ ........ 1 ........ - 411···· .. ·· ................ - 48 ........ ········ ········ - 48 ........ ........ ········ - t\9 
14 ........ ........ ' ........ - - 50 ········ ········ ........ - 60 . ....... ········ ········ - 63 

13 , ........ ....... .1. ....... - ;: I : :I ::: I:::: - 81 ········ ....... r ...... - Sl ........ 
::: :::: :i:: :::: :: - 91 

12 .•.•.... ········ ········ - -0 ................ ········ - fiA ................ - 56 - 4i 
. 11 ........ ········ ········ - 4 ........................ - 25 ................ - 2; ········ ::::::::!:::::::: - 32 
10 ........ ........ ········ + :1::::::::,:::::::r:::::: ~ :::::::: ::::::::1 - 4 - 9 
9 , .•••.•.• ········ ········ + + 6 1 ........ + (; + 4 
s ........ + + 12 ........ 1 ........ 1 + lf! ::::::::1:::::::: + 12 ................ 1

ii 1.::::::: :::::::: :::::::: . ....... ········ 
~ i:::::::: ........ ........ + .l. 8 ........ + s + . + . ............... , ................ + [I ........ ······· ········ I) ........ ········ + 9 ........ ........ ········ + I) 
5 , ........ ........ ........ + 9 . ....... ........ ········ + 9 ········ ········ + 9 ........ ........ ········ + 9 
4 ........ + 8 . ....... ········ ........ + s ········ ········ + 8 . ....... ········ ........ + 8 

3 . . . .... . ..... . . . ... . .. .. + 5 .... . • . • .. . •• •• . ........ + 5 .......................... + 5 • . ..... • . .. . .. . . ........ + 5 
2 ........................ +4 ........................ +s ........................ +s ........................ +s 

Total.~. ======~====1==~i-J~==~~~====1~ 
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Jfean ele1>alions and corrections for topography and isostatic c0111.pen3ation,separate :::ones.for UnitedState.s stations-Contd. 

Zone 

Topog
raphy 
and 

C'OID• 
pensa
tion 

Las Vegas, N. Mex., No. 71 

A 
B 
c 
D 
E 

F 
G 
H 
I 
J 

K 
L 
J.I 
N 
0 

6429 
6429 
6429 
6429 
6400 

6400 
6530 
()56() 
6IJ80 
6&JO 

6850 
7100 
7100 
6650 
6140 

+ 2 
+ 68 
+lt4 
+318 
+440 

+381 
+241 
+169 
+148 
+ 85 

+ 78 
+ 43 + 35 
+ 21 
+ 12 

0 
0 
4 
6 

- 16 

-20 
- 24 
- 32 
- 00 
- 79 

-120 
-171 
-412 
-350 
-309 

lS ...................... .. 
17 
16 
15 
14 

13 ....................... . 
12 
11 
10 
9 

8 , ...................... . 
7 
6 
5 
4 

+ 2 
+IJS 
+rno 
+31~ 
+4::!4 

+361 
+217 
+137 
+SS 
+ G 

- 4::? 
-128 
-3i7 
-32') 
-m 
- 62 
- 62 
- l~ 
- 59 
- 61 

- 89 
- 43 
- 26 
- 18 

1 

+ 9 
+ 7 
+ 9 
+ 10 
+ 8 

~~~~rn Topog- ~:~ 
feet raphy tion 

Topog
raphy 
and 
rom

pensa
tion 

Shamrock, Tex., No. i2 

2300 
23UO 
2300 
2300 
2300 

2301} 
:J:l;)(l 
23)1) 
:!350 
23'.-0 

24~5 
24.."0 
2300 
2'21)1) 
2410 

+ 2 
+ 6S 
+141) 
+198 
+11)8 

+ 90 
+ 48 
+ 3J 
+ 20 
+ 4 

I 
+ 13 
+ 4 

0 
0 
0 

0 
0 
0 
0 
8 

- 10 
- 1::! 
- l(i 
-:?I) 
- 20 

- 4) 
- 56 
-128 
-115 
-122 

+ 2 
+ 68 
+140 
+198 
+100 

+so 
+ 3tj 
+ 16 

0 
-10 

:.... 27 
- 52 
-128 
-115 
-122 

- 24 
- 24 
- 24 
- 24 
- 25 

-44 
- !5 
- 17 
- 14 

I 

+ 6 
+ 8 
+ 10 
+ 10 
+ 9 

f~~'·rn Topog- g0c:i~ 
feet raphy tion 

Topog-
raphy EleYa
nnd tion in 
~:;.. feet 
ti on 

Com
Topog- pensa
raphy tion 

Topog
raphy 
and 
rom

pensa
tion 

Denison, Tex., No. 73 Minneapolis, Minn., No. 74 

754 
734 
i40. 
740 
730 

600 
6GO 
690 
ll50 
690 

670 
700 
6.SO 
710 
700 

+2 
+oo 
+S4 
+54 
+:!4 

+10 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 

-IG 

-:?O 
-24 
-3i 
-4~ 
-45 

::::::::j:::::::: :::::::: 
:::::::r::::::::::::-:: 
········i-······· ········ 

·······-:········ ....... . ........................ 
......... ! •••••••••••••••• 

+2 
+r.o 
+S4 
+54 
+24 

+10 
0 
0 
0 

-16 

-20 
-24 
-3i 
-4~ 
-45 

-9 
-9 
-9 
-9 
-9 

-~O 
-IS 
-11 
-1!! 
-s 
+s 
+8 
+9 
+II 
+8 

840 
$40 
840 
S.30 
820 

$40 
sso 
890 
8SO 
8SO 

000 
11'20 
990 

1000 
1040 

+2 
+60 
+92 
+64 
+24 

+10 

ii 
o· 
0 
0 
0 
0 

0 
0 
0 
0 
0 

b 
0 
0 
0 

-16 

-·:xi 
-24 
-56 
-48 
-56 

+2 
+oo 
+re 
+64 
+24 

+10 
0 
0 
0 

-16 

-20 
-24 
-56 
-48 
-56 

-12 
-12 
-12 
-13 
-13 

-SI 
-16 
-IS 
-9 
-5 

0 
+6 
+9 
+10 
+6 

3 ........................ +6 ........................ +11 ........................ +5 ........................ +4 

i :::::::: ::::::::1:::::::: ::: ~ :::::::: :::::::: :::::::: ::: ~ :::::::: :::::::: :::::::: ::: i :::::::: :::::::: :::::::: ::: f 
Total.. ==~==--:;m-====~1:--+70"======~ ======.-:52 

A 
B 
c 
D 
E 

F 
G 
H 
I 
J 

Lead, S. Dak., No. 75 

5216 
5200 
5200 
5200 
5290 

5300 
5420 
5550 
5600 
5200 

+ 2 
+64 
+IM 
+300 
+386 

·+296 
+182 
+131 
+ 83 
+45 

+ 45 
+ 32 
+ 27 

0 
0 
4 
6 
8 

- 20 
- 24 
- 32 
- 40 
- 48 

- 80 
-120 
-260 
-199 

Bism(lrel<, N. Dak., No. 76 

+ 2 
+64 
+160 
+294 
+378 

+276 
+158 
+ 99 
+ 4.3 
- 3 

1690 
1690 
1600 
1700 
1700 

17"..0 
1730. 
1710 
1730 
1780 

+ 2 
+ 68 
+1~8 
+156 
+ 98 

+ 49 
+ 24 + 2'] 
+ 20 

0 

0 
0 
0 
0 
0 

6 
6 

- 16 
- 20 
- 16 

-35 1820 0 -20 
-SS 1880 0 -48 
-23.3 2000 0 -112 
-199 2010 0 - 96 

+ 2 
+ 68 
+128 
+156 
+ 98 

+44 
+ 18 
+ 6 

0 
- 16 

- 20 
- 48 
-112 
- 96 

K 
L 
M 
N 
0 

5040 
4840 
4400 
3890 
3610 

0 
0 -174 

18 ...................... .. 
17 
16 
15 
14 

. =l:: 1---~- ...... ~. --~~~-
- 37 ....................... . 
- 37 ....................... . 

-105 

- 20 
- 20 
- 19 

13 ....................... . 
12 
11 
10 
9 

s ...................... .. 
7 
6 
5 
4 

- 39 ...................... .. 
-40 ....................... . 

- 61 
- S5 
- so 
- 19 

6 

+ l 
+ 6 
+ 9 
+ to 
+ 7 

- 20 
- 20 

- 38 
-:ill 
- :i!S 
- 17 
- to 

- ii 
+ 5 
+ 9 
+ 10 
+ 7 

Hinsdale, Mont., -No. 77 

2170 
!!170 
2160 
2100 
2li0 

2210 
2270 
2330 
:!350 
2300 

+ 2 
+ 68 
+140 
+190 
+155 

+ 80 
+ 38 
+ 17 
+20 

0 

0 
0 
0 
0 
8 

- 10 
- 12 
- 16 
- 20 
- 16 

2320 0 - 25 
2390 0 - 54 
2650 0 -149 
2790 0 -145 
2890 0 -135 

+ 2 
+ 68 
+140 
+190 
+147 

+ 70 
+ 26 
+ 1 

0 
- 16 

. - !?5 
- 54 
-149 
-145 
-135 

- 31 
- 31 
- 31 
- 32 
-33 

- 611 
-40 
- 30 
- 21 
- 13 

+ 2 
+ 5 
+ 10 
+ 9 
+ 7 

Sand Point, Idaho, No. i8 

2090 
2090 
2100 
2100 
2080 

2050 
2080 
2230 
2510 
2720 

+ 2 
+ 68 
+136 
+186 
+148 

+ 73 
+ 36 
+ 26 
+ 15 
+ 16 

0 
0 
0 
0 
s 

- 10 
- 12 
- 16 
- 20 
- 32 

2900 0 - 43 
3100 + I - 72 
3890 + 11 -238 
3970 0 -204 
4110 0 -205 

+ 2 
+ r,g 
+136 
+186 
+140 

+ 63 
+ 24 
+ 10 
- 5 
- 16 

- 43 
- 71 
-2:?7 
-204 
-205 

- 42 
- 42 
- 40 
- 40 
- 40 

- 70 
- 39 
- 21 
- 11 

0 

+ 7 
+ 6 
+ 8 
+ 8 
+ 7 

a ........................ +4 ........................ +4 ........................ +s ........................ +s 
2 ........................ +s ........................ +s ........................ +4 ........................ +s 
1 ........................ +l ........................ +l ........................ +l ........................ +I 

Total.. ==~==~1==1==~1---=-s:1======~-======1~ 
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Mean elevations and corrections for topography and isostatic compensatfon, separate zones, for United States stations-Contd. 

Zone 

~~~''j~ Topog- ;0':t'!1~ 
feet raphy tion 

Topog-
raphy Eleva- Com
~~- tion in Toll/:g- pensa-
pensa- feet rap Y tion 
tion 

Topog-
raphy Eleva- Com-

coa~- t.ion in Topog- pe.nsa-
feet raphy tion peDsa-

tion 

Topog-
raphy Eleva- Com-

co
anmd ~ ti on in Topog- pensa-

feet raphy tion 
pensa-
tion 

Topog
raphy 
and 
com
pensa
tion 

Boise, Idaho, No. 79 Astoria, Oreg., No. SO Sisson, Cal., No. 81 Rook Springs, Wyo., No. 82 

A 
B 
c 
D 
E 

F 
G 
B 
I 
J 

K 
L 
M 
N 
0 

2&.JO 
2690 
2690 
2700 
2720 

2700 
2Rl0 
2930 
3120 
3440 

+ 2 
+ 6S 
+148 
+:!'22 
+201 

+111 
+ 60 + 41 
+ 18· 
+ 18 

0 
0 
0 
0 
8 

- 10 
- 12 
- 16 
- 20 
- 32 

3560 + 5 -60 
35f\O 4 - 81 
3880 + 8 -231 
H!O + 7 -234 
4790 + 8. -241 

+ 2 
+ 6S 
+148 
+222 
+193 

+101 
+ 48 
+ 25 
- 2 
- 14 

- 55 
- 85 
-223 
-227 
-233 

5 
6 

15 
50 

120 

50 
20 
20 
20 
80 

90 
190 
410 

- 40 
-552 

+l 
0 
0, 

-5 
-1 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
-4 
-23 
+4 
+29 

+ 1 
0 
0 

-5 
- 1 

0 
0 
0 
0 
0 

0 
-4 
-23 
+4 
+29 

3440 
3HO 
3420 
3400 
3390 

31\40 
3790 
3890 
4,550 
5450 

5260 
4610 
4250 
4010 
3510 

+ 2 
+ 68 
+151 
+259 
+264 

+169 
+ 84 
+ 48 
+ 35 
+ 16 

+ 2 
+ 8 
+ 11 

0 
0 

0 
0 
0 
6 
8 

- 10 
- 12 
- 16 
- 40 
- 48 

-80 
-111 
-252 
-205 
-174 

+ 2 
+ 6S 
+151 
+253 
+256 

+159 
+ 72 
+ 32 
- 5 
- 32 

- 78 
-100 
-2U 
-205 
-174 

6260 
6260 
6250 
6270 
6.."90 

6360 
6420 
6.510 
6700 
6540 

+ 2 
+ 68 
+164 
+315 
+433 

+370 
+234 
+161 
+146 
+ 89 

6610 + 80 
6880 + 43 
7020 + 56 
7180 + 15 
7730 + 6 

0 
0 
4 
6 

- 16 

- 20 
- 24 
- 32 
- 60 
- so 
-120 
-163 
-406 
-378 
-377 

+ 2 
+ 6S 
+160 
+309 
+417 

+350 
+210 
+129 
+ 86 
+ 9 

- 40 
-120 
-350 
-363 
-3il 

18 •.•.••.• •••••••· •••••••• - 53 •••••••• ·-······ ·••••••• + 3 ........ ··-····· •.•.•••• - 29 .••••••• ··-····· •••••.•• - 73 
li ........ ........ ........ - 56 ·•·•···• ..••••.. ····••·· 0 ·•·••••· ···-···· ..•••••. - 25 ··•••••• ·••·· .•. •••.•..• - 71 
16 ••.••••• •••••••• ·••••••• - 56 ······-· .••••••• •·•·•••• + 3 ••••••·• ........ ····-··· - 21 •••••••• •••••·•· ···•••·· - 71 

~ :::: : t: ::: :: ::::: ~ ~ ::::::1 :::::: ::::·: ~ ~ :·.:·: .. ::: .:: _::·::: ~ :; ::: : .. ::.· :: ::: :::. ~ ~ 
l: 1::::::::i::::::::i::::::::: : : :::::::: :::::::: :::::::: :I; :::::::: :::::::: :::::::: : 1: :::::::: :::::::: :::::::: : :: 
7 ···-···· ··-··-·· ·-······ + 7 ····-··· .....•.. ····-··· + 7 ··-····· ····-··· ........ + 9 .....•.. ........ ........ + 7 
6 ..•..... -··-···· ·····-·· + 8 .......• ........ .•.••••. + 7 ..•....• ........ ........ + 8 ........ ........ ........ + 9 
5 •••••... ···-···· •••••••• + 8 ··-····· ····-··· ···•···· + 8 ···••··· ........ ........ + 9 ········ ····-··· ........ + 9 

i 1 :::::::::~~::-:r:::::::: f ; ·:::: ··: : ··:::. :: . . f i I. :::: · · ::: : : · f ; :: ·. ::: ·:. . i i 
Total •. ·······+·······1········1 -423 ......•• ........ ........ +761········ ........ J........ +147 ........ ......•. ....•••. - 13 

Paxton, Nebr., No. 83 

A 
B 
c 
D 
E 

F 
G 
B 
I 
J 

K 
L 
M 
N 
0 

3060 
30ll0 
3060 
3070 
3080 

3110 
3120 
3110 
3120 
3170 

3210 
3270 
3250 
3270 
3:!80 

+ 2 
+ 68 
+.152 
+243 
+236 

+140 
+ 72 
+ 48 + 20 
+ 16 

0 
0 

+ 13 
0 
0 

0 
0 
0 
3 
8 

- 10 
- 12 
- 16 
- 20 
- 32 

- 40 
- 72 
-196 
-liO 
-155 

18 ·•·•···· .........•...... 
17 
16 
15 
14 

13 ·•·•···· ·•·•·••· .....•.. 
12 
11 
10 
9 

8 ········ ........ ······-· 
7 
6 
5 
4 

3 ....................... . 
2 

+ 2 
+ 68 
+152 
+240 
+228 

+130 
+60 
+ 32 

0 
- 16 

- 4o 
- 72 
-183 
-170 
-155 

- 33 
- 34 
- 33 
- 33 
- 33 

- 59 
- S.i 
- Je6 
- 17 

4 

+ 3 + 7 
+ 9 
+ 10 
+ 8 

+ 5 
+ s 
.+ 1 

Total.......................... + 17 

Washin!!'ton, D. C. (Bureau of 
Standards), No. 84 North Hero, Vt., No. 85 Lake Placid, N. Y., No. 86 

+2 
+48 
+32 
+16 
+s 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 

- 1 

-1 
-2 
-15 
-19 
-25 

+ 2 
+ 48 
+ 32 
+ 16 
+ 8 

0 
0 
0 
0 
1 

1 
Je 

- 16 
- 19 
- t5 

115 
115 
115 
120 

. 110 

110 
100 
100 
110 
110 

150 
260 
660 
680 
680 

+2 
+~4 
+4 
+6 

0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
-3 
-32 
-44 
-48 

Ii .................. ········ 
8 
9 
8 
4 

+ ~ 
+ 13 
+ 18 
+ 17 
+ 11 

+ 12 
+ IJ 
+ 6 
+ 7 
+ 6 

+ 6 
+ 4 
+ I 

+us ...... ~ ................ . 

+ 2 1870 
+24 1870 
+ 4 1880 
+ 6 1890 

0 1860 

0 1920 
0 . 1930 
0 2020 
0 2320 
0 2406 

0 2260 
- 3 2050 
-32 1380 
-44 980 
-48 700 

.-10 
-10 
-11 
-7 
.:... 7 

-1/J 
-6 
+3 
+11 
+10 

+11 
+ 11 
+8 
+7 
+6 

+6 
+s 
+ 1 

+ 2 
+ 6S 
+136 
+170 
+119 

+ 59 
+ 37 
+ 22 
+ 11 
+ 8 

+ 6 
0 
0 
0 
0 

0 
0 
0 
0 

-3 

-7 
-12 
-7 
-20 
-24 

-40 
-50 
-i5 
-52 
-41 

-86 ........ ········ ········ 

+ 2 
+ 68 
+136 
+170 
+116 

+ 52 
+ 25 
+ 15 
- 0 
- 16 

- 34 
-50 
- 75 
- 52 
- 41 

- 10 
g 
9 

- s 
- 7 

- 13 
- 8 
+ 4 
+ II 
+ 9 

.+ 11 
+ IJ 
+ 6 
+ 7 
+ .6 

+ IJ 
+ 5 
+ 1 

+320 
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Mean ele1•ations and corrections for topography and isostatic compensation, separate zones, for United States stations-Contd. 

Zone 

. tE1·ol~v1!';; Topog-. Com-
feet raphy ~:a-

Topog
raphy 
and 
com
pensa
tion 

Potsdam, N. Y., No. 87 . 

A· 
B 
c 
D 
E 

F 
G 
H 
I 
J 

K 
L 
M: 
N 
0 

430 
430 
430 
440 
420 

430 
470 
475 
527 
600 

577 
635 
746 
810 
MO 

+2 
+56 
+52 
+22 
+s 

·o 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 

-13 

-17 
-18 
-40 
-47 
-42 

18 •••..... ---··--· -·-····· 
17 
16 
15 
14 

13 ........ ··-····· ··-·-··· 
12 
11 
10 
9 

8 ··-·-··· ······-· ········ 7 
6 
5 
4 

+2 
+56 
+52 
+22 
+s 

0 
0 
0 
0 

-13 

-17 
-IS 
-40 
-47 
-42 

-8 
-8 
-9 
-8 
-9 

-16 
-S 
+ 1 
+8 
+7 

+11 
+7 
+6 
+6 
+s 

Topog
raphy 
and 
com

pensa-
tion 

Wilson, N. Y., No. SS 

zc;o 
zc;o 
280 
z<-0· 
280 

270 
zso 
270 
290 
270 

300 
350 
350 
580 
850 

+2 
+48 
+28 
+12 

·+ 8 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
-s 
-20 
-33 
-46 

+2 
+48 
+28 
+12 
+s 

0 
0 
0 
0 
0 

0 
-s 
-20 
-33 
-46 

-9 
-10 
-9 
-IQ 
-IQ 

-1S 
-iJ 
- 1 
+s 
+5 

+to 
+7 
+6 
+II 
+6 

Topog-
raphy EleYa- Com-

coanmd- tion in Topohg- pensa-
feet rap Y tlon pensa-

tlon 

Topog. 
raphy 
and 
com

perisa
tion 

Alpena, Mich., No. 89 Virr;inia Beach, Va., No. 90 

585 
580 
5SO 
580 
s.so 
s.c;o 
580 
s.so 
590 
590 

590 
590 
640 
660 
660 

+2 
+56 
+6.S 
+42 
+16 

0 
I). 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 

-16 

-20 
-24 
-35 
-36 
-34 

..... : ............ :. .... . 

+2 
+56 
+6S 
+42 
+16 

0 
0 
0 
0 

-16 

-20 
-24 
-35 
-36· 
-34 

-7 
-7 
-7 
-7 
-8 

-15 
-10 
-S 
- 1 
+ 1 

+IJ 
+6 
+r 
+r 
+s 

12 
12 
3 
2 
4 

2 
2 
0 

-3 
-10 

-11 
-20 

. -15 
-24 
-98 

. + 2 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

.o 
0 
0 
0 
0 

0 
0 
0 
0 

+5 

+ 2 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 

+ 5 

+ 7 
+ 11 
+ 12 
+ 16 
+ :11 

+SB 
+SfJ 
+ :.'7 
+ 18 + lil. 
+ 14 
+ 6 
+ 6 
+ 7 
+ r 

3 -······· ··-····· ··-····· + 6 ..••.•....•••••• ·••••••· + 6 •.••.••..••••••• --·-···· + 6 ..•.•.••.•.••.•. ······-· + 6 
2 •.•..... ··•·•••· ... ..... + 6 ...••... ····-··· ··•·•··· + 6 ····-··· ·------- •••••••• + s ......... ....... ........ + s 
1 ........................ +1 ........................ +1 ........................ +1 ........................ +1 

- Total •. ==~==-=37:-:-:-:==:-:-:-:~~==1====---=-s-~1====-+249 

A 
B 
c 
D 
E 

F 
G 
H 
I 
J 

K 
L 
M 
N 
0 

Durham, N. C., No. 91 

413 + 2 
413 +56 
413 +43 
413 +IS 
413 + 8 

413 0 
416 0 
415 0 
428 0 
426 0 

439 0 
437 0 
444 0 
401 0 
447 0 

0 + 2 
0 + 56 
0 + 48 
0 + 18 
0 + s 
0 0 
0 0 
0 0 
0 0 
0 0 

-5 5 
-5 5 
-26 - 26 
-24 - 24 
-20 - 20 

Fernandina, Fla., No. 92 

10 
10 
10 
7 
2 

7 
4 

-3 
-2 

0 

-3 
-15 
-10 
-2 
-38 

+2 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 + 2 
0 0 
0 0 
0 0 
0 0 

0 0 
0 0 
0 0 
0 0 
0 0 

0 0 
0 0 
0 0 
0 0 
0 0 

18 .....••••••••••• ·······- 5 .••••... ··•·•·•· ·······- + 2 
+ 3 17 

16 
15 
14 

UI •••••..••••••••..••.•••• 
12 ........ ········ ·-······ 
11 ..•••... ·······- .••.•.•. 
10 .........•.............. 
9 · ..........•..••• •·•••·•· 

8 ··•····· ............... . 
7 
6 
5 
4 

3 ........ ········ -······· 
2 
1 

7 
7 
1 
1 

+ 2 
+JS 
+ 18 
+ 19 
+n 
+ 11 
+ 6 
+ 6 
+ 8 
+ r 
+ 6 
+ 3 
+ 1 

+ 4 
+ 5 
+ r 
+ 18 
+ "~ 
+ i4 
+ ro 
+ 13 

+n 
+ 6 
+ r 
+ 9 
+ r 
+ 6 
+ Ii 
+· 1 

Wilmer, Ala., No. 93 

226 
226 
226 
226 
226 

226 
213 
213 
217 
219 

217 
172 
131 
94 
71 

+2 
+42 
+20 
+12 
+s 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 + 2 
0 + 42 
0 + 20 
0 + 12 
0 + 8 

0 0 
0 0 
0 0 
0 0 
0 0 

0 0 
0 0 

-7 7 
-5 5 

0 0 

0 
+ 1 
+ 2 
+ 5 
+ r 

:::::::: :::::::: ::::::::1 
+ 15 
+ 14 
+ r 
+ 6 
+ B 

+ 6 
+ r 
+ 9 
+ 10 
+ 8 

+ 6 
+ 3 
+ 1 

Aliceville, Ala., No. 94 

242 
242 
244 
246 
247 

245 
245 
248 
248 
247 

249 
251 
255 
·269 
323 

+2 
+44 
+24 
+12 
+s 

0 
0 
0 
0 
0 

0 
0 
0 
0 
9 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 

-14 
-17 
-18 

+2 
+44 
+24 
+12 
+s 

0 
0 
0 
0 
0 

0 
0 

-14 
-17 
-18 

-4 
-4 
-4 
-4 
-4 

-1 
+t 
+s 
+6 
+s 
+4 
+r 
+8 
+11 
+r 
+6 
+s 
+1 

Total •................. -·-····· +144 ......................... +170 ..........••..•...•.•... +1s1 ···----· ....•... ......•. +so 
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_Mean de1•ations andcalTectionsfor topography and isostati.c cmnpensatian, separatezonl!s,for United States stations-Contd. 

Zone 

~!~·~ Topog- Com-
feet raph~ ~ 

Topog
raphy 
and 
rom

pensa
tioD 

New Madrid, Mo., No. 95 

A 
B 
c 
D 
E 

F 
G 
H 
I 
J 

K 
L 
M 
N 
0 

258 
2:;s 
2!>8 
258 
260 

260 
260 
259 
288 
288 

290 
2111.1 
305 
AAS 
506 

+2 
+44 
+24 
+12 
+s 

0 o· 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 

-14 
-27 
-30 

11'; .••••••.••• ••·•• •••••••• 
17 
16 
15 
14 

13 •••.•••••••••••••••••••• 
12 
11 
10 
9 

8 ....•••..•...••• ··•···•· 
7 
6 
5 
4 

+2 
+44 
+24 
+12 
+s 

0 
0 
0 
0 
0 

0 
0 

-14 
-27 
-30 

-6 
-6 
-fi 
-IJ 
-7 

-1~ 
-8 
-5 

0 
-1 

+s 
+7 
+8 
+10 
+ 7 

121)\1 
1209 
120\I 
1200 
1119 

1120 
11i5 
1247 
IZJ5 
1222 

1192 
1169 
ll02 
688 
700 

. . 

Topog
raphy 
and 
rom

pensa
ti OD 

Topog-

~r01ee~vt~ ;::;g~- gt:1-°o~n- 1~~ ~!~~ 
pensa- feet 
tion 

To Com-pog- ·pensa-
raphy tiOD 

Topog
raphy 
and 
rom
pensa-.. 
tioD 

Mena, Ark., No. 9'I Na<'ogdoche~, Te.""t., No. 97 Alpine, Tex., No. 98 

+ 2 
+ 64 
+112 
+108 
+ 56 

+ 22 
+ 3 
+ 4 
+ 5 

0 

0 
0 
0 
0 
0 

O· 
0 
0 
0 
0 

0 
0 

-4 
-.'> 
-16 

-20 
-27 
-51 
-37 
-37 

+ 2 
+ 64 
+112 
+108 
+ 56 

+ 22 
+ 3 

0 
0 

- 16 

- 20 
- 27 
- 51 
- 37 
- 3i 

303 
300 
300 
300 
300 

300 
300 
300 
300 
2111 

2-Sl 
26i 
2$6 
306 
259 

+2 
+48 
+32 
+12 
+s 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 

-14 
-19 
-13 

7 ••••••·· •••••••.•••.•••. 
7 
7 
7 
7 

- 13 
- 10 

9 
7 
4 

+ !! 
+ 8 
+ 9 
+.11 
+ 8 

+2 
+48. 
+32 
+12 
+s 

0 
0 
0 
0 
0 

0 
0 

-14 
-19 
-13 

-3 
-3 
-3 
-2 
- 1 

-s 
-! 
-4 
-7 
- 1 

+5 
+s 
+10 
+10 
+s 

4460 
44'lO 
44ti0. 
4470' 
4500 

4550 
4520 
454Ci 
4730. 
4960 

41110 
4'1(H) 

466) 
4101) 
3200 

+ 2 
+ 68 
+164 
+288 
+344 

+240 
+129 
+80 + ij7 
+ 34 

+ 37 
+ 23 
+ 22 
+ 4 

0 

0 
0 
4 
6 
8 

- 10 
- 12 
- 16 
- 40 
- 48 

- so 
-115 
-2i5 
-214 
-153 

+ 2 
+ 68 
+160 
+282 
+336 

+230· 
+117 
+ 64 
+ 27 
- 14. 

- 43 
- 92 
-253 
-210· 
-153 

•••••••••••••••• •••••••• •• - :lR. 
................ ·•······ - 30 
······•· ....•... ····••·· - 30 
•·····••·· .•.••••• •••.•••• - 32 

••••.••.••••• •••••••• •• - 32 

- 55 
- ~4 
- 19 
- 6 
+ 8 

+ 18• 
+ d 
+ 10 
+ JO 
+ 9 

3 ...•.•....•............. +6 ........................ +5 ........................ +6 ............•........... +6 
2 ....•••................. +s ........................ +s ........................ +!! ........................ +a· 

·l ........................ +1 ........................ +1 ........................ +1 ......•................. +t 

Total .. ======1---+7°~====+14S==~~'---+77 ~====1----+3i· 

A 
B 
c 
D 
E 

F 
G 
H 
I 
J 

K 
LI 

~I 

Farwell, Tex., No. 99 

4130 + 2 
4130 + 68 
413U +158 
4130 +282 
4125 +314 

4125 
412.5 
4125 
4125 
4144 

41.;o 
41[-0 
4170 
4190 
3920 

+213 
+114 
+ 64 
+ 60 
+ 32 

+ 20 
+ 24 
+ 15 
+ 3 

0 

0 + :l 
0 + 68 
2 +156 
6 +2i6 
8 +306 

- 10 

= rn I - 411 
- 48 

=~1 -249 
-2"W 
-194 

+203 
+102 
+ ~s 
+ 21) 
- 16 

- 40 
- i2 
-234 
-21i 
-194 

18 ····•••· ··•••·•· ..•••.•• - 41 
17 
16 
15 
14 

13 ..••.•...•.••..• ···•··•• 
12 
11 
10 
9 

8 .•.............. ········ 
7 
6 
5 
4 

- 42 
- 43 
- 43 
- 44 

- 67 
- 34 
- S1 
- 15 

0 

+ 9 
+ 8 
+ 9 
+ 10 
+ 8 

Guymon, Okla., No. 100 

30<)0 + 2 
3ltl() + 65 
3ltl0 +152 
3100 +243 
3050 +236 

3050 
3050 
3%0 
305•1 
3080 

31$1) 
3HO 
3490 
3390 
3H~ 

+135 
+ 72 
+ 45 
+20 
+ 16 

Q. 
0 

+H 
0 
0 

0 + 2 
o + ns 
0 +152 
3 +240 
f' +228 

- 10 
- 12 
- 16 
- 2'-1 
- 32 

- 40 
- 72 
-210 
-l';'G 
-16i 

+125 
+ tiO 
+ 32 

0 
- 16 

- 40 
- 72 
-196 
-171'1 
-167 

- 34 
- 34 
- S4 
- 54 

········ ........ --······ - 56 

:::::::: :::::::: ::::::::! 
:::::::: :::::::: ::::::::! 

- 60 
- 5=? 
- et 
- 15 

1 

+ 7 
+ 8 
+ 10 
+ 10 
+ [I 

Helenwood, Tenn., No. 101 Cloudlaud, Te.nn., No. 102 

1386 + 2. 
1386 + 64 

0 + 2 
0 + 64 

1400 +120 0 +120 
J.100 +132 0 +132 
J.119 + i5 0 + i5 

14i0 
152Q 
1440 
H.;o 
1430 

l."iO, 
161~) 
143) 
lliO 
1280 

+ 36 0 
+ 12 0 
+ 16 - lG 
+ 20 - 2) 

0 - 16 

~o I ~ ~ -68 

+ 36 
+ 12 

o· 
o· 

- 16 

- 20 
- 4.; 
- so 
- 59 
- 68 

•.•••••..•••.••.•.•••••• - 13 
•.••••.• •·•·•··• •·•·•••· •• - 14 
........ ·····•·· ········ - 12 
........ ·•·•·•·· ......•. 8 
·•·••·•· ...••••. ·····••· 6 

6200 
6200 
6100 
58tl0 
6450 

5040 
4480 
3980 
3f.o/I 
3470 

3150 
2S3:l 
2340 
:JOO) 
168() 

+ 2 
+ 68 
+lti4 
+296 
+408 

+336 
+196 
+127 

+1141 + 55 

+ 44 
+ 21 
+ 18 
+ 7 

0 

0 
0 
4 
6 - 11 

- 15 
- 15 
- 18 
- 35 
- 41 

- 43 
- 65 
-135 
-100 
- 91 

:::::::f:::::::::::::: 
9 ·••••·•• •••••.•..••••••• 
2 ·-······ ..•..... ····•·•· 

........ ········ ....... . 
+ 4 
+ 9 
+ 6 

+ fJ 
+ 6 
+ 7 
+ 10 
+ 7 

+ 2· 
+ 68. 
+ 160-
+ 290, 
+ 397· 

+ 321. 
+ ISi 
+ 109· 
+ i9· 
+ 14, 

+ 1 
44, 

- 117 
93. 
91. 

14-
12: 
10 
10· 
5. 

7· 
+ s 
+ 9· 
+ 14 + 9· 

+ 8· 
+ 6 
+ 7 
+ 10· + •"7 

3 ...•....•............... +6 ..................•..... +6 ..........•.•........... +6 ........................ + 6° 
2 ••.•.••..•••••.•.•.••••. +s ........................ +:! ........................ +s ........................ -t- s-
1 ...........•............ +1 ........................ +1 ........................ +1 ........................ -i- 1 

Total •. ~~~+m~~~-:::-g1==1==~+1541======~ 



INVESTIGATIONS OF GRAVITY AND ISOSTASY. 31 

Mean elemtions and corrcctwnsfor topography and isostatic coinpen~ation, separate ;:ones,for United States statimi.s--Contd. 

. Zone 

H!~7r; Topog· 
!eet raphy 

Topog· 1 Topog· 
Com· raphy Ele"a- C'om. raphy ·Eleva. 
Pensa- and tion in Topog· pensa- and tion in 
t . oom· !eet raphy . CODI· 1 ion . pensa- t10n pensa- eet 

tion . tion 

Com· 
Topog- pensa
raphy tlon 

Topog. 
raphy 
and 
rom

pensa
tion 

Topog-
El C' raphy 
tio~"~ Topog- p~:;. and 

feet raphy t!on oom-
pensa
tion 

Haghes, Tenn., No. 103 Charleston, W. Va., No. 104 State College, Pa., No. 105 Fort Kent, Me., No. 106 

A 
B 
c 
D 
E 

F 
G 
H" 
I 
J 

K 
L 
M 
N 
o· 

3260 
3260 
3220 
3350 
34.50 

3i20 
4060 
4060 
3840 
3490 

3250 
3000 
2340 
2000 
1680 

+ 2 
+ 68 
+152 
+255 
+250 

+154 
+ 73 
+ 42 
+ 31 
+ 24 

+ 6 
+ 10 
+ 6 

0 
0 

0 
0 
0 
6 
8 

- 10 
- 12 
- 21 
- 33 
-40 

- 45 
- 72 
-138 
- 98 
- 87 

18 •·••·•·· ............... . 
17 

·16 
15 
14 

B ....................... . 
'1 
6 
5 
4 

3 ········ ............... . 
2 
l 

+ 2 
+ 68 
+152 
+249 
+242 

+144 
+ 61 
+ 21 
- 2 
- 16 

- 39 
- 62 
-132 
- 98 
- 87 

- 14 
- 12 
- 12 
- 10 

s 
- 7 
+ s 
+ 9 
+ 14 
+ 9 

+ 8 
+ 6 
+ 7 
+ 10 
+ 7 

+ 6 
+ s 
+ 1 

602 
602 

.602 
625 
630 

785 
855 
880 
920 
985 

980 
980 

1140 
1220 
1670 

+2 
+56 
+72 
+39 
+14 
+8 

0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 

-lg I 
·-20 

=~1 -64 
-86 

:::::::: :::::::: ::::::::1 
........................ 1 -------· ........ ---·-··· 
········ ········ ········ 
······-· ········ ········ 

Total ................. "j'....... +5261 ....... l .............. . 

+2 
+5tl 
+72 
+39 
+14 

+8 
0 
0 
0 

-16 

-20 
-24 
-62 
-64 
-86 

-18 
-18 
-14 
-12 
-10 

-11 
- 1 
+s 
+10 
+ 8 

+ 8 + /j 
+6 
+ 8 
+ 7 

+ 6 
+s 
+ 1 

1174 
lli4 
1180 
1165 
1160 

1130 
1135 
1165 
1298 
1290 

1340 
1475 
1310 
1230 
1290 

+ 2 
+ 64 
+112 
+103 
+ 55 

+ 20 
0 
0 

+ 10 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 

-10 
-16 

-20 
-40 
-75 
-64 
-73 

+ 2 
+ 64 
+112 
+103 
+ 55 

+ 20 
0 
0 
0 

- 16 

- 20 
- 40 
- 75 
- 64 
- 73 

- 12 
- 11 
- 10 

8 
6 

s 
+ 6 
+ 9 
+u 
+ 8 

524 
525 
525 
525 
525 

525 
625 
525 
525 
525 

525 
530 
750 
830 
670 

+2 
+56 
+60 
+30 
+16 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
o· 
0 

-8 

-10 
-12 
-35 
-47 
-44 

+ 11 ....................... . 
+·Ii ................ ········ + 6 ....................... . 
+ 7 ....................... . 
+ 6· ........ ............... . 

+ 6 ...................... .. 
+ 4 ...................... .. 
+ 1 ....................... . 

+2 
+56 
+60 
+30 
+16 

0 
0 
0 
0 

-8 

-10 
-12 
-35 
-47 
-44 

-8 
-8 
-8 
-6 
-7 

-.ilS 
-16 
+B 
+18 
+1B 

+11 
+6 
+6 
+6 
+tJ 

+ tJ 
+ 11 
+ 1 

-98 ............... l....... +100 
1~~--'~~-'-~~-'-~~ 

+9 

Prentice, Wis., No. 107 Fergus Falls, Minn., No. 108 Sheridan, Wyo., No. 109 Boulder, Mont .. No. ~10 

_.\ 

B 
(' 
D 
E 

F 
G 
H 
I 
J 

K 
L 
M 
N 
0. 

1539 
1.539 
1539 
1500 
1500 

1500 
1500 
1500 
1500 
1500 

1500 
1483 
1443 
1359 
1089 

+ 2 
+ 6$ 
+124 
:.r1as 
+ 80 

+ 30 
+ 12 
+w 
+ 20 

0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 

-16 
-20 
-16 

-20 
-44 
-82 
-il 
-61 

IS ....................... . 
i; 
16 
15 
14 

+ 2 
+ 68 
+124 
+138 
+ 80 

+30 
+ 12 

0 
0 

- 16. 

- 20 
- 44 
- 82 
- i1 
- 61 

1200 
1200 
1200 
1200 
1200 

1200 
1200 
1200 
l:J(IO 
1200 

1200 
1105 
1128 
1156 
1262 

+ 2 
+ 64 
+112 
+108 
+ 56 

+ 20 
0 

+ 6 
+ 8 

0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 

-6 
-8 
-16 

-20 
-24 
-63 
-58 
-69 

9 ....................... . 
9 
9 
9 
9 

+ 2 
+ 64 
+112 
+!OS 
+ 00 

+ 20 
0 
0 
0 

- 11; 

- 20 
...: 24 
- 03 
- 58 
- 69 

- 12 
- 12 
- 12 
- 12 
- 16 

3773 
3;73 
3;00 
3•68 
3812 

3840 
3SS3 
3S.Sl 
3$.S5 
4025 

4150 
5215 
•l093 
53i5 
4736 

+ 2 
+ 1)8 
+158 
+2;o 
+231 

+182 
+ 91; 
+(\.I 
+ 00 
+ 30 

+ 18 
+ 12 
+ 1 
+ 9 
+ 2 

0 
0 
2 
t:l 
8 

- 10 
- 12 
- 16 

= f.l I 
- 63 
-121 
-358 
-284 
-229 

+ 2 
+ 68 
+156 
+2U4 
+283 

+172 
+ 84 
+ 48 
+20 
- l•l 

- 45 
-109 
-357 
-275 
-227 

- 46 
- 49 
- [11 
- 51 
- 46 

4898 
4000 
4900 
4900 
4900 

5000 
5lli 
5294 
5l100 
6281 

6415 
tJ3.lG 
5314 
5950 
59(".5 

+ 2 
+GS 
+164 
+300 
+31>.1 

+2tJ8 
+IW 
+115 
+ i8 
+ 49 

+ 42 
+ 33 
+ 23 
+ 17 

0 

0 
0 
4 
6 
8 

- 18 
- 23 
- 32 
- 40 
- GS 

-108 
-153 
'-310 
-317 
-287 

+ 2 
+ 6S 
+11)0 
+2114 
+356 

+250 
+H3 
+ 83 
+ 38 
- 19 

- 66 
-120 
-287 
-300 
-287 

- 54 
- 53 
- so 
- 51 
- 48 

13 . .. .. . . . .. .. . . . . . . . • . . • . - 19 • • • • • • .. • • • • .. • • • • .. .. • • - !!6 • • .. .. .. .. • .. • • • .. • • • • • • - 73 .. .. .. • • • • .. • .. • .. .. .. • • - 78" 
12 . .. . . . . . . . . . . . . . . . .. . . . . - IS • • • • .. .. • • • • .. • • .. • • • • • • - 16 • .. .. .. • • • • • • • • • • • • • • • • • - # . . . . . . .. .. .. . . . . .. .. .. . . - 411 
11 . . .. . . . . . . .. . . . . . . . . .. .. - 10 • • . • • .. . .. • . .. . • .. .. . • • • - 16 • • • • . .. • . . • .. • • . • . • .. • • . - 54 . . . . • • • . .. • . • • • • .. • • .. • • - Sil 
10 . .. .. . . . . . .. . . . . . • • . . .. • 8 • • • . .. . . . .. • • • . • .. • • .. • • - 1J • • • • .. .. • . • • • . • . • . • .. .. . - !!() • • .. • ... • • • • • • • • .. • .. • • • - 18 

i :::::: : :·:: F :: . t ; ::::.·. .:::· ::. :::: t i :::.:: : : :: :::: :_ t i :: ::: ::::::: ::.-:: t i 
5 ........................ +9 ........................ +10 ........................ +9 ........................ +8 
4 ........................ +6 ........................ +6 ........................ +7 ........................ +7 

3 ........................ +4 ........................ +4 ........................ +4 ........................ ·+4 
~ :::::::: :::::::: ::::::::1 :t t :::::::: :::::::: :::::::: :t 1 ::::::~: :::::::: :::::::: :t ~ :::::::: :::::::: :::::::: :t ~ 

Total. ......................... 1 +100 j ........ J........ ........ + 9 ........ ........ ........ -306 ........ ........ ........ - 73 



32 U. S. COAST AND GEODETIC SURVEY SPECIAL PUBLICATION NO. 40. 

Mean elevations and rorrectionsfor topography and isostatic c01npe.iisaticm, separate zones.for United States stations-Contd': 

Zone 

. Topog- Topog· I I Topog· Topog-
Eleva- ('.om. rsphy Eleva- · Com- raphy Eleva- Com- raphy Eleva- C'om- raphy 
tion in Topog- pensa- and tion in Topog- pensa- and tion in Topog- pensa- and tion in Topog- pensa- and 

feet raphy tion rom- feet raphy tion rom- feet raphy I tion rom- feet raphy tion t'Oll!· 
pensa- pensa- pensa- pensa-
tion tion tion tion 

Skyomish, W~h., No. 111 Olympia, Wash., No. 112 Heppner, Oreg., No. 113 Truckee, Cal., No. lH 

A 920 + 2 0 + 2 6:l + 2 0 + 2 1960 + 2· 0 + 2 5922 + 2 0 + 2 
B 920 +64 0 + 64 60 +16 0 + 16 19!'0 + 68 0 + 68 59:?0 + 68 0 + 68 
c 920 +96 0 + 96 60 + 4 0 + 4 19fl) +136 0 +136 5925 +1G3 4 +159 
D 933 +72 0 + 72 60 0 0 0 1960 +180 0 +180 5940 +308 6 +30"i 
E 1144 +28 0 + 28 60 0 0 0 1960 +134 6 +128 6019 +420 - 16 +404 

F 1740 + 3 5 - 2 60 0 0 0 1960 + 69 9 + 60 6070 +344 - 20 +324 
G 1925 - 5 i; - 11 60 0 0 0 1960 + 35 - 11 + 24 6142 +211 - 24 +187 

.H 2275 - 1 - 13 - 14 60 0 0 0 19(i0 + 32 - 16 + l& I 6150 +151 - 32 +119 
I 2885 -19 - 27 - 41) 00 0 0 0 1900 + 20 - 20 6335 +123 - 51 + Tl 
1 3575 - 6 - 40 - 46 00 0 0 0 1960 0 - 16 - 16 6756 + 64 - 75 - 11 

K 36:!5 -22 - 52 - 74 75 0 0 0 1960 0 - 20 - 20 7005 + 62 -120 - 58 
L 3283 - 9 - 79 - 88 88 0 0 0 1475 0 - 36 - 36 6912 + 38 -163 -125 
M 2678 - 4 -158 -Ht? 309 0 -17 - 17 2'.?86 0 -133 -133 5857 + 33 -342 -309 
N 2081 + 2 -109 -107 l:l06 0 -62 - 6:? 2644 0 -133 -133 4875 + 8 -254 -246 
0 1775 - 1 - 9(1 - 91 1174 0 -58 - 58 3021 0 -151 -151 3661 + 1 -183 -182 

18 ········ ........ ........ - 17 ................ ········ 6 ........ ········ ········ - 35 ········ ........ ········ - 38 
17 ········ ········ ........ ~ 16 ................ ········ 6 ........ ........ ········ - 33 ········ ........ ......... - 37 
16 ........ ···r··· - 16 ........ ········ ········ 5 ········ ........ ........ - 31 ········ ........ ........ - 40 
15 ················ - 16 ........ ········ ········ t ········ ........ ........ - 27 ········ ........ ........ - 43 
14 ········ ........ - 16 ........ ········ ········ ········1········ ........ - 32 ········ ........ ........ - 37 

13 ........ ........ - :49 ········ - IS ........ I ········ ......... - 49 ........ ........ - 23 . ....... , ........ ········ 12 ········:········ - 21 ........ ········ - 11 ......... ········1········ - 23 ........ ········ ········ + 2 
11 ........ ........ ········ - 10 ........ ········ 3 ........ ::::::::1:::::::: - 16 ........ ········ ········ + 10 
10 ........ •••••••• 1 •••••••• I ········ ········ + 3 0 ........ ········ ········ + 8 
9 ········ ........ ........ + ti ········ ········ ········ + 6 ......... ........ . ....... + 6 ········ ........ ........ + 8 

8 . . . . . . . . . . . . • . . . • . . . . . . . + 9 • • • • • • • • • . • • • • • • • • • . . • . • + 10 • • • • • • • • • • • • • • • . • • • • • . • . + 10 • • • . • • • • • • • • • • . • • • • • • • • • + 18 
7 ...•..••..•...••....••.. +6 ......••..........•..... +6 .•....•...••.•.....•.... +7 ....•......••..•.....•.. +9 
~ ..............•. ··•··•·· + 71········ ·····•·· ········ + 7 •••••..• ·••••••• •••••••• + 7 •..•.••• •••••••• •.•••••• + 8 

: ::::::::,!:::::::: ::::::::1 : : i::::::::i:::::::: :::::::: : : ::::::::i:::::::: :::::::: : : :::::::: ::::::::1:::::::: : : 
i :::::::: ::::::::/:::::::: t 1 ::::::::i:::::::: :::::::: t 1 :::::::r:::::: :::::::: t 1 :::::::: :::::::: :::::::: t 1 

Total .. ==1====i-=rn==:====1---=ii6==1==1==-=-oo==1==1==+m 
Winnemucca, Nev., No.115 Ely, Nev., No.116 Guernsey, Wyo., No 117 Pierre, s. Dak., No. 118 

A 4300 + 2 
B 4300 + 68 
c 4300 +159 
D 4300 +282 
E 4300 +328 

F 4300 +230 
G 4300 +120 
H 4600 + 83 
I 4425 + 76 
1 4468 + 35 

K 444.5 + '.!9 
L 4508 + 28 
M 5000 + 14 
N 5156 + 14 
0 5643 0 

18 ........ ........ 
17 ········ ........ 16 ········ ········ 15 ......... ........ 

0 
0 
3 
G 
8 

- 10 - 12 
- 21 
- 40 
- 48 

- f)9' 
-101 I 
-294 
-279 
-275 

........ ........ 

........ 

. ....... 

+ 2 
+ 68 
+l.56 
+276 
+320 

+220 
+108 
+ 6:l 
+ 36 

6435 + 2 
6435 + GS 
6437 +IM 
6487 +314 
6625 +440 

6800" 
6875 
6835 
6930 
7"l37 

+381 
+237 
+170 
+142 
+ 73 

0 
0 
4 
6 

- 16 

- 20 
- 24 
- 32 
- 60 
- 79 - 131 

- 40 7745 . + 74 -138 

:2~ I ~ t ~~ =~~ -2651 6531 + 20 -346 

=2: ·--~~~- ...... ~. --~~~-
: gf 1:::::::: :::::::: :::::::: 

+ 2 4336 + 2 0 + 2 1490 + 2 0 
+ l'.8 4340 + f'8 0 + e.s 1490 +64 0 
+160 4340 +157 1 +15G 
+308 4355 +282 6 . +216 

1490 +124 0 
1490 +138 0 

+424 4384 +331 8 +323 1490 + 80 0 

+361 4423 +225 - 10 +215 1490 + 30 0 
+213 4519 +121 - 13 +108 1490 + 12 0 
+138 4541 + 79 - 18 + 61 1490 + lG - 16 
+ 82 4616 + f,7 - 40 + 27 1490 + 20 -20 - 6 4694 + 40 - 48 - 8 1498 0 - 16 

- 64 4;50 + 31 -n! - 41 1597 ·O - :?()' 
-137 4839 0 - 96 - 96 1703 0 - 41 
-359 Ml4 + 12 -305 -~ 1771 0 -101 
-326 5400 + 11 -288 -277 1956 0 - 95 
-301 5475 0 -268 -268 2107 0 -108 . 

- 59 ········ ········ ........ -54 
- 57 ........ ········ ........ -55 
- 5i ........ ········ ........ - Sil 
- 56 . ....... ········ ........ - 54 

13 ......•..•............... = ~: ::::::::1:::::::: :::::::: - 79 .••.•••..•••.••• •••••••• - 84 ::::::::1
1

:::::::: :::::::: 
12 ........ ......•. ......•. - 32 •••••••• •••••••• •••••••• - tl9 ·••••••· .•••.••• •••••••· - 48 •••••••• •••••••• •••••••• 
11 ••.••••. ·••••••• ••·•··•· 8 ••••.••. .••.•.•. •••••••• - 17 •••••••• •••••••• •••••••• - 33 ........ ····•••• ••.•..•. 

- 61 ········ ········ ........ - 52 14 ........ ........ ········ 

1: :::::::: :::::::: :::::::: : I~ :::::::: :::::::: :::::::: : I~ :::::::: :::::::: ::::::::/ : 2: :::::::: :::::::.: :::::::.: 
! ~~~~~~~~ ~~~~~~~~ ~~~~~~~~ i i ~~~~~~~~ ~~~~~~~~ ~~~~~~~~ i i ~~~~~~~~ ~~~~~~~~ ~~~~~H i I~ ;;;;;;;; ;;;;;;;·; ;;;;;;;; 

+ 2 
+ 64 
+124 
+138 
+ 80 

+ 30 
+ 12 

0 
0 

- 16 

- 20 
- 41 
-101 
~ 95 
-108 

- 22 
- 22 
- 23 
- 26 
- 26 

-# 
-:fl 
-26 
- 17 

8 

- s 
+ 6· 
+ 9 
+ 11 
+ 7 

.}~~$1~~1~_g1~~~~~~4.J 



INVEST!GATIONS OF GRAVITY AND ISOSTASY. 33 

Mean elevations and c<TTTectionafor topography and isostatic compensation, separate. zones, for United States stations- Contd. 

Topog- Topog-

Zone 

Eleva. Topog- Com-
t~!f n raphy ~;-

raphy Eleva. 
and ' tlonln 

PC::i~ feet 
tion 

Tqpog- Com
raphy PU~~ 

raphy Eleva-· C and Topog- .om-
eom- tion in raphy pte1_nosa-n 

pensa- !eet 
tion 

Topog-
raphy Eleva. 
~~- tionin 

pensa- feet 
tion 

ComTopog- pensa. 
raphy tion 

Top11g. 
raphy 
and 
com

pensa
tioll 

A 
B 
c 
D 
E 

F 
G 
H 
I 
J 

Fort Dodge, Iowa, No. 119 

1116 + 2 
1116 + 64 
1116 +108 
1116 + 96 
1116 + 48 

1116 + 20 
1116 0 
1116 + 4 
1116 + 5 
1116 0 

0 + 2 
0 + 6l 
0 +lOS 
0 + 96 
0 + 48 

0 + 20 
0 0 

- 4 0 
- 5 0 
-16 - 16 

Keithsburg, Ill., No. 120 

547 
547 
550 
550 
550 

550 
550 
550 
550 
550 

+2 
+56 
+64 
+36 
+16 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 

-16 

+2 
+56 
+&! 
+36 
+16 

0 
0 
0 
0 

-16 

Grand Rapids, Mich., No. 121 

774 
774 
7i4 
774 
774 

774 
774 
774 
730 
737 

+2 
+oo 
+84 
+.54 
+24 

+10 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 

-16 

+2 
+60 
+!\.! 
+54 
+24 

+10 
0 
0 
0 

-16 

Angola, Ind., No. 122 

1043 +2 0 
1043 + 64 0 
lQ.!3 +104 0 
1().10 + 90 0 
1040 + 40 0 

1040 + 20 0 
1000 0 0 
1000 0 0 
1000 0 0 
1000 0 -Id 

+ 2 
+ 64 
+104 
+ 90 
+ 40 

+ 20 
0 
0 
0 

- 16 

K 1116 0 -20 - 20 550 O -20 -20 737 0 -20 -20 1000 O -20 - 20 
L 1110 0 -24 - 24 550 0 -24 -24 690 0 -24 -24 971 O -24 - 24 

~ m~ g =~: : ~~ ~M I g =~~ =~~ ri~ g =~~ =~~ . ~! g =~ = ~ 
0 1139 0 -61 - 61 6oS6 0 -38 -38 713 0 -44 -H 737 0 -41 - 41 

18 ........................ -11 ........................ -7 ........................ -7 ........................ 7 
17 .. .. .... .. .... .. ........ - 11 .... .. .. ........ ...... .. - 7 .. .. .... .. .. .... .. .. .. .. - 7 ........ .. ..... . .. ...... 7 
16 .. . .. .. . . • .. .. .. .. .. .. .. - 11 .. . .. .. . .. .. .. .. .. .. .. .. - 7 .. .. .. .. . .. .. .. . .. .. .. .. - 7 .. .. .. .. .. • . • .. . . .. .. . .. 7 
1.~ .. .. . .. . .. .. .. .. .. . .. .. . - 12 .. . .. .. . .. .. . • . . .. .. .. .. - 7 .. .. . .. . . .. .. .. . . .. .. .. . - 8 .. .. .. .. .. • . • .. . .. .. .. .. 8 

ii :: ::::: :::: ::: ~ f: ::: : :: F : : ~:i :: :: F :: ::: :: ~:i : :: :: : :J::: :: -'i 
1: :::::::: :::::::: :::::::: - I: :::::::: :::::::: :::::::: ~: ::::::::1,:::::::: :::::::: : ! :::::::: :::::::: :::::::: : : 

7 ........................ +7 ........................ +7 ........................ +7 ........................ +7 
6 ........................ +9 ........................ +8 ........................ +8 ........................ +8 
5 .. .. .. .. .. . .. .. . .. ... .. . + 10 ................ · ........ +to .. .. .. .. ........ .. .. . .. . + 8 .. .. .. .. .. ..... • .. ...... + 8 

: :::::::: :::::::: :::::::: : : :::::::: :::::::: :::::::: : : :::::::: :::::::: :::::::: : : :::::::: :::::::: ::::::::,. : : 
2 ........................ +4 ........................ +3 ........................ +4-- ...................... +4 
1 ........ ........ ........ + I ........ ........ ........ + I ........ ........ ........ + / ................. 1........ + I 

Tota1 ..• =-:-:-:-:-=-:-:-:-:-=-:-:-:-:-+-15=-:-:-:-:-=-:-:-:-:-=-:-:-:-:-----=27=-:-:-:-:-====---+31====1==1+m 

A 
B 
c 
D 
E 

F 
G 
H 
I 
J 

Albany, N. Y., No. 123 

200 +2 0 +2 
200 +40 0 +40 
185 +13 0 +13 
183 + 6 0 + 6 
172 + 7 0 + 7 

155 0 0 0 
155 0 0 0 
196 0 0 0 
~7 0 0 0 
306 0 -2 -2 

Port Jervis, N. Y., No. 124 Atlantic City, N. J., No.12.; 

461 + 2 
461 +56 
460 -:-52 
451 +23 
465 + 9 

568 + 4 
727 0 
919 0 
94>l - 6 
956 0 

0 + 2 12 + 2 
0 +56 H + 2 
0 +52 14 0 
0 +23 7 0 
0 + 9 0 0 

0 +4 -4 0 
0 0 - 6 0 
0 0 - 8 0 

- 3 - 9 -10 0 
-15 -15 ·- 9 0 

0 + !l 
0 + 2 
0 0 
0 0 
0 0 

0 0 
0 0 
0 0 
0 0 
0 0 

K 393 0 - 7 - 7 830 0 -18 -18 - 2 0 0 0 
0 
0 
0 
0 

L 671 
y 922 
N 1215 
0 1071 

0 -15 
0 -54 
0 -63 
0 -57 

18 ...................... .. 
17 
16 
15 ------·· -------- .......• 
u 
13 ...................... .. 
12 
11 
JO 
9 

........................ 

........ ........ [ ...... .. 

-1-5 883 0 -27 
-54 1007 0 -58 
-63 SS.~ 0 -49 
-57 713 0 -38 

- 8 ......... ' ....... ·••••••· 

~ ! [~~~~~ ~~~~~~~~ ~~~~~~~~ 
:t1i I:::::::: ::: ::::: : :: :: :: : 
+IS ....................... . 
+14 ....................... . 
+10 ....................... . 

-27 - 9 0 0 
-58 + 4 0 0 
-49 -21 0 0 

=3: 1---~~~- ...... ~ ....... ~. 
~ 7 ········ ········ ....... . -4 ...................... .. 
- e ...................... .. 

0 ...................... .. 

+7 
+17 
+17 
+14 
+10 

........ [ .............. .. 

+ 1 
+ 4 
+ 10 
+ 12 
+u 
+ 21 
+ 19 
+ 20 
+ 111 
+ l~ 

Bridgehampton, N. Y., No. 126 

3!! + 2 
32 + s 
32 0 
35 0 
42 0 

42 0 
52 0 
66 0 
22 0 

-8 0 

-16 
-31 
-54 

4 
75 

0 
0 
0 
0 
0 

0 + 2 
0 + 8 
0 0 
0 0 
0 0 

0 0 
0 0 
0 0 
0 0 
0 0 

0 
+1 
+3 I 

0 .I 
-1: 

0 
+ 1 
+ 3 

0 
1 

+ 1 
+ 5 
+ 8 
+ 7 
+ 8 

+ 24 
+ 22 
+ 25 
+ 20 
+ 13 

8 ...................... .. +14 
+6 
+6 
+II 
+6 

+14 
+6 
+6 
+6 
+6 

+ 16 ...................... .. + /7 
+ 6 
+ 6 
+ IJ 
+ 6 

7 
6 
5 
4 

+ (J ...................... .. 
+ 6' ........ .............. .. 
+ IJ ...................... .. 
+ I] ...................... .. 

3 ........ ........ ........ + 6 ................ •••••••• + 6 ................ · ........ 1 + 6 ........................ 1 + 6 

~ :::::::: :::::::: :::::::: ::: 1 :::::::: :::::::: :::::::: ::: 1 :::::::: :::::::: :::::::: t 1 ::::::::!:::::::: :::::::: t t 
Tota1. .. =-:-:-:-:-~==----=oo==1====1~1==1====1---+1SS/=-:-:-:-:-/==1==!---+i98 

59387°-17-. 3 



34 U. S. COAST AND GEODETIC SURVEY SPECIAL ~UBLICATION NO. 40. 

Mean elevations and corrections/or topography and isostatfr compewiation, separate :;oncs,for United States stations-Contd. 

Topog
raphy 
and 
com

pensa
tion 

Topog- Topog-
raphy Eleva- Com- . raphy Eleva- C-0m

tion in Topog- pensa-
feet raphy tion 

Eleva- Com
tion in Topog- pensa-

feet raphy tion 
~~g- tion in Topgg- pensa- ~o~-

pensa- feet rap Y tion pensa-Zone 
tion tion 

Chatham, Mass., No. 127 

A 5 
B 10 
c 19 
D 20 
E 10 

F 4 
G 5 
H 5 
I - 10 
J - 6 

K - 27 
L - 48 
M - 89 
N -1.59 
0 -126 

+l 
+2 

0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 

0 + 1 
0 + 2 
0 0 
0 0 
0 0 

0 0 
0 0 
0 0 
0 0 
0 0 

0 0 
+l + 1 
+4 + 4 
+9. + 9 
+7 + 7 

Rockland, Me., No.128 

31 
32 
30 
34 
42 

51 
\10 
92 
51 
63 

i1 
1 

- 15 
- 38 

165 

+2 
+8 

0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 + 2 
0 + s 
0 0 
0 0 
0 0 

0 0 
0 0 
0 0 
0 0 
0 0 

-1 1 
0 0 
0 0 

+2 + 2 
-8 8 

Lancaster, N. H., No. 129 

856 
858 
81;1 
870 
896 

920 
1021 
1081 
1088 
1231 

H70 
1421 
1557 
962 
704 

+2 
+60 
+90 
+68 
+32 

+l!! 
+4 
+2 
+10 
+2 

+2 
0 
0 
0 
0 

0 
0 
0 
0 

-2 

-3 
- 4 
-5 
-10 
-13 

-24 
-33 
-87 
-52 
-38 

+2 
+60 
+90 
+68 
+30 

+9 
0 

-3 
0 

-11 

-22 
-33 
-87 
-52 
-38 

18 .•...... ·-······ .•.••••• 0 ···•·•·· .•....•• ·····•·· + 1 .........•...... ·•··•••· 
3 .•••••.. ··••···· ••...••. -5 

17 
16 
1.5 
u 

13 .........•...•.......... 
12 
11 
10 
9 

8 ···•·••• ···••··· ·•·•···· 7 
6 
5 
4 

+ 5 ·····•·· ........ ·•·•·••• 
+ 10 ·····•·· .....•.. ··••···· + l~ 
+ 37 :::::::: ::::::::1:·::::::: 
+ 33 ··•··••• ••••.••• •••••·•· + 27 ......•......... ········ 
+ 21 ·····•·• .•...... ·····•·· 
+ 13· ········ ........ ········ 

+ 18 
+ IJ 
+ IJ 
+ 6 
+ 8 

::::::::1:::::::: :::::::: 

4 
3 
3 
3 

+ fJ 
+ 15 
+ fW 
+ 18 
+ 13 

+11J 
+ 6 
+ IJ + fj 
+ IJ 

········1········ ....... . 

-5 
-5 -· -4 
-8 
+s 
+10 
+14 
+ll 

+is 
+ IJ 
+ IJ 
+6 
+ IJ 

lf ~':i'?;. Topog- Com-
feet raphy ~~~~a-

Topog
raphy 
and 
com

pensa
tion 

WllitehiiJ.J, N. Y., No. 130 

125 
125 
129 
167 
200 

224 
298 
315 
518 
666 

642 
823 

1071 
108.S 
!Oil 

+2 
+28 
+s 
+4 
+ 2-

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 + l 
0 + 28 
0 + 8 
0 + 4 
0 . + 2 

0 O· 
0 0 
0 0 
0 0 

- 8 8 

-12 - 12· 
-19 - 19· 
-oo - r.o. 
-58 - 58. 
-58 - 58. 

::::::::i:::::::::::::::: 
9 
8 
6 
IJ 
{j. 

6 
+ 7" 
+ 11 
+u + 10· 

+ 13 
+ IJ + IJ· 
+ 6" 
+ 6 

3 .....•.. ........ ........ + 6 .••••••.•••••••• ••·•·•·• + 6 ••••·••· •••.•.•• •••••..• + 6 ••••.••• •••••••• ·••••••• + IJ· 

~ :::::::: :::::::: :::::::: t f :::::::: :::::::: :::::::: t 1 :::::::: :::::::: :::::::: ++ ~ ········ ········ ········ ++ f ········.········ ....... . 
·rotai ... ====1~~+m==J==J==J+iii6~J~~J--+68~j==~-=m 

Little Falls, N. Y., No.131 'Vatertown, N. Y., No. 132 

A 
B 
c 
D 
E 

F 
G 
H 
I 
J' 

448 + 2 
4H +56 
450 +53 
525 +24 
662 + 7 

770 + 2 
700 0 
775 + 3 
842 + 2 
llH 0 

K 1102 0 
0 
0 
0 
0 

L 1254 
M 1179 
N 1188 
0 1050 

0 + 2 
0 +56 
0 +53 
0 +24 
0 + 7 

- 1 + 1 
- 2 - 2 
- 4 - 1 
- 8 - 6 
-10 -10 

483 + 2 
489 +.j6 
48~ +58 
475 +29 
475 + 8 

470 + 2 
481 0 
536 + 2 
600 +7 
619 0 

0 + 2 
0 +56 
0 +58 
0 +29 
0 + s 
0 + 2 
0 0 

- 2 0 
- 7 0 
- 7 - 7 

-16 -16 6<0 0 -10 -10 
-31 
-66 

-31 665 0 -13 
-66 714 0 -42 

-13 
-42 

-62 -62 706 0 -38 -38 
-58 -58 786 0 -49 -49 

18 ••••·•·• .•••••...•.••••• =rn \········ ........ ········ -8 
17 
16 
15 
14 

13 .........•.•.•...•...•.. 
12 
11 
10 
9 

- 7 •••••••••••••••• •••••••• 
- 6 •••••••••••••••• •••••••• 
- 6 •••••••• •••••••• •••••••• 

- 5 .••••••....••••• ···•••·· 

t~ ::::::::::::::::c::::: 
+ 9 •••••••• ········'········ 

-7 
-9 
-8 
-8 

-l;J 
- 1 
+ :l 
+8 
+7 

Sonthport, N. Y., No. 133 

873 + 2 
875 +60 
875 +94 
875 +69 
894 +32 

996 +18 
1038 + 5 
1136 + 5 
1340 + 7 
1362 0 

13-55 
14~~ 
1207 
1244 
1104 

0 
u 
0 
0 
0 

0 
0 
0 
0 
0 

-4 
-5 
-6 
-14 
-16 

-20 
-34 I 
-68 
-65 
-60 

+2 
+60 
+94 
+69 
+32 

+14 
0 

- 1 
-7 
-16 

-20 
-34 
-68 
-65 
-60 

-9 
-8 
-8 
-7 
-7 

-5 
+7 
+s 
+11 
+8 

s ....................... . 
7 
6 
5 
4 

+12 , .•...... ········'········ 

+18 ..•.•.....•..•.. ·•••···· 
+ 6 ·••••••• ·••••••• •••••••• + 6 •••••••..••••••• •••••••• 

+11 . .•..•••. ·•·••••• ..•..••• +u 
+6 
+ti 
+7 
+6 

3 ••.•.•.....•.••..•.•.••. 
2 
1 

+ 7 •••••••• •••••••• •••••••• 
+ 6 •••••••• •••••••• •••••••• 
+6 
+4 + 1 

+7 
+fl 
+8 
+6 

+6 
+6 
+ 1 

+6 
tf 

650 
650 
630 
648 
640 

643 
666 
700 
71i2 
782 

7i6 
746 
800 
875 
861 

Eri0, Pa., No. 134 

+2 
+58 
+76 
+48 
+16 

+10 
0 

+7 
+9 

0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 

-7 
-9 
-8 

-13 
-18 
-44 
-47 
-51 

+2 
+58 
+76 
+48. 
+16· 

+10· o. 
O· 
0 

- s. 
-1~ 
-18 
-H 
-47 
-51 

-10· 
-10· 
- 9. 
-11 
-10· 

-15 
- 6" 
- a· 
+5 
+ 6-

+ 11' + 8• 
+ 7· 
+7 
+ 6' 

+6 

tf 



INVESTIGATIONS OF GRAVITY AND ISOSTASY. 35 

_Mean elevaliom and rorrecti.onsfor topogmphg and isostatic compensa.t.ion, Beparate::ones,for United States stations-Contd. 

Zone 

A 
B 
c 
D 
E 

F 
G 
H 
I 
J 

K 
L 
M 
N 
o, 
18 
17 
16 
15 
14 

I 

Topog
ra,>hy 
and 
c-0m

pe11sa--
.tion 

Parkersburg,W.Va., No. 135 

~-I 
615 
618 
612 
631 

622 
665 
i09 
742 
719 

775 
800 
921 

1000 
12'21 

0 
0 
0 
0 
0 

0 
0 

-3 
-8 
-16 

-20 
-24 
-52 
-51 
-68 

+2 
+56 
+72 
+42 
+16 

+l 
0 
0 
0 

-16 

-20 
-24 
-52 
-51 
-68 

-1-1 
-14 
-M 
-ta 
-10 

1.1 •••••••· •••••••••••••••• -13 
12 
11 
10 
9 

:::::: ·1:::::::: :::::::: 
-4 
+s 
+8 
+r 

8 ................ ········ +8 
+s 
+6 
+8 
+r 

7 
6 
5 
4 

3 ....................... . +6 
+s 
+ 1 

2 

Total. ......... · ······· ········ -58 

A 
B 
c 
D 
E 

F 
G 
H 
I 
J 

·K 
L 
M 
N 
0 

Lebanon, Mo., No. 139 

1203 + 2 
1200 + 64 
1261 +116 
1200 +114 
1225 + ·10 

1230 + 31 
1233 + 10 
1206 + 6 
1145 + 10 
1131 + :r 
1145 0 
1006 0 
1129 0 
ll31 0 
1032 0 

0 + 2 
0 + 64 
0 +116 
0 +ll4 

- 4 + 66 

- 5 + 26 
- 6 + 4 
- 6 0 
-10 0 
-12 9 

-20 - 20 
-24 - 24 
-63 - 63 
-55 - 55 
-57 - 57 

Topog- l Topog- Topog-
Eile"!1" To g- Com- '!~~Y F!le"!1" To g- Com- ~~~Y Jlileva- To g- Coni- ·~~\Y 
~ion m rap~y p~usa- . com- t1on m rapWy p~usa- com- t10n In ra~y p~nsa- com-
feet t1on JK'DS&- feet I t1on pensa- feet t10n pensa-

tion . tion tion 

Colwnbus, Ohio, No. 136 Indianapolis, Ind., No. 137 

760 
. 700 

755 
757 
752 

+2 
+60 
+84 
+55 
+24 

0 
0 
0 
0 
0 

758 +10 0 
750 +2 -2 
761 +3 -3 
780 +8 -8 
802 0 -11 

838 0 -15 
890 0 -24 
950 0 -56 
994 0 -48 
879 0 -56 

+ 2 
+60 
+84 
+55 
+24 

+10 
0 
0 
0 

-11 

-15 
-24 
-56 
-48 
-56 

713 
ilO 
710 
710 
700 

700 
700 
750 
i50 
800 

800 
800 
850 
794 
675 

+2 
+60 
+so 
+48 
+20 

+12 
+3 
+3 
+10 

0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

-2 
-3 
-3 
-10 
-8 

-10 
-24 
-50 
-41 
-34 

- 8 ..................•..... 
- 9· ........ ········ ··•····· 
-10 ······•· ········ ..•..... 
- 9 .........•..•••. ··••·•·· 
- 9 ........ ·•···•·· ....... . 

-IS 
-8 
-S 
+s 
+s 
+r 
+6 
+r 
+9 
+r 
+s 
+s 
+ 1 

+9 

+2 
+60 
+so 
+48 
+20 

+10 
0 
0 
0 

-8 

-10 
-24 
-50 
-41 
-34 

-7 
- 7 
- 7 
-7 
-7 

-111 
-9 
-6 

0 
+s 
+s 
+7 
+8 
+9 
+ 7 

+6 
+s 
+ 1 

+34 

Joplin, Mo., No. 140 Fort Smith, Ark., No. 141 

994 + 2 
995 + 64 
995 +104 
992 + 84 
988 + 43 

1002 + 19 
988 + 4 
997 + 5 
992 + 10 
972 0 

955 0 
1000 0 
1029 0 
1038 0 
1032 0 

0 + 2 
0 + 64 
0 +104 
0 + 84 

- 3 + 40 

- 3 + 16 
-4 0 
-5 0 
-10 0 
-16 - 16 

-20 - 20 
-24 - 24 
-57 - 57 
-54 - 54 
-62 - 62 

442 
450 
450 
450 
450 

465 
4i9 
462 
4!'!; 
512 

652 
623 
Sil 

1006 
911 

+2 
+56 
+52 
+24 
+8 

0 
0 
0 

+5 
+4 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 

-5 
-8 

-7 
-H 
-50 
-52 
-47 

+2 
+56 
+52-
+24 
+8 

0 
0 
0 
0 

-4 

- 7 
-14 
-50 
-52 
-47 

Springfield, Ill., No. 138 

600 
600 
600 
600 
595 

+2 
+56 
+72 
+42 
+20 

0 
0 
0 
0 
0 

694 +5 0 
595 0 0 
593 +3 -3 
592 +5 -5 
593 0 -8 

596 0 -10 
600• 0 -12 
579 0 -28 
581 0 -32 
568 0 -30 

Texarkana, Ark., No. 142 

325 + 2 
325 +48 
325 +36 
318 +14 
310 .+ 8 

308 0 
316 0 
316 0 
310 0 
300 0 

2Ss 0 
367 0 
351 0 
406 0 
512 0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

-6 
-8 
-21 
-!!S 
-33. 

+2 
+56 
+72 
+42 
+20 

+5 
0 
0 
0 

-8 

-10 
-12 
-28 
-32 
-30 

-6 
-6 
-6 
-7 
-8 

-17 
-10 
-8 
-6 
-t 

+8 
+7 
+8 
+tO 
+7 

+6 
+s 
+t 
+47 

+2 
HS 
+36 
+14 
+8 

0 
0 
0 
0 
0 

-6 
-8 
-21 
-28 
-33 

18 ···•···· ·•••••·· •••..... 9 •••••••• ·••••••• ··•••·•· - l!! -8 -5 
17 
16 
15 
14 

13 
12 
11 

. 10 
9 

s ········ ........ ········ 
7 
6 
5 
4 

3 ··••••·· .••••••.•••••••• 
2 
1 

9 
9 
7 
7 

- 17 
- 11 
- 1t 

8 
4 

+ 1 
+ 8 
+ 9 
+ 11 
+ 8 

+ 6 
+ s 
+ 1 

Total.......................... +118 

:::::::: ::::::::!:::::::: 
·······- -------- ········ 
................ ········ 

- 11 
- 11 
- 10 
- 10 

- 17 
- 1! 
- 13 
- 11 

5 

+ 1 
+ 8 
+ 9 
+ 1l 
+ 7 

+ 6 
+ 8 
+ 1 

+ 10 

-7 
- 7 
-8 
-8 

-14 
-11 
-10 
-8 
-4 
+I 
+B 
+9 
+11 
+8 

+6 
+s 
+ 1 

-iO ....................... . 

-5 
-5 

. -·6 

. . ::::. 6 

-8 
-6 
-6 
-6 
-s 
+s 
+8 
+9 
+ll 
+B 

+6 
+s 
+1 

+7 
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Mean elevations and corrections for topography and isostatic compensation,se.parate zones, for United States stations-Contd. 

Zone 
Eleva- Com
tlon in Topog- pensa

feet raplly t Ion 

Topog
raphy 
and 
com
p~nsa
-t1on 

Hot Springs, Ark., No. 143 

A 
B 
c 
D 
E 

F 
G 
H 
I 
J 

K 
L 
M 
N 
0 

I 
6!lO 
6.."0 
6!lO 
640 
678 

665 
658 
601 
604 
609 

658 
604 
007 
562 
1132 

·+2 
+56 
+72 
+40 
+17 

+10 
+2 
+3 

0 
0 

0 
0 

g1 
0 

0 
0 
0 
0 
0 

0 
-2 
-3 
-6 
-5 

-14 
-11 
-34 
-33 
--35 

18 . ······• ••••••....••.•.. 
17 
16 
15 
14 

13 .•......••....•• ········ 
12 
11 
10 
9 

8 ........................ . 
7 ....................... . 
6 .•...... ••••·•·· ....... . 
6 ••...... ••······ .•....•. 
4 ••......•.••••..••...... 

+2 
·+56 

+72 
+40 
+17 

+10 
0 
0 

-6 
-5 

. -14 
-11 
-34 
-33 
-35 

-6 
-IJ 
-6 
-6 
-6 

-9 
-7 
-6 
-4 
-5 

+t 
+8 
+9 
+11 
+1 

Eleva- Com
tion in Topog- pensa., 

feet raphy tion 

Topog
raphy 
and 
eom
p~nsa
t1on 

Eleva- Com
t ion in Topog- pensa

feet raphy tion 

Topog
raphy 
and 
com

pensa
tion 

Eleva-
tion in Topog

feet raphy 

Topog
Com- raphy 
pensa- and . rom-
t1011 pensa-

t ion 

Alexandria, La., No. 144 Laurel, Miss., No. 145 Richmond, Va., No. 146 

76 
76 
76 
76 
76 

76 
100 
100 
100 
100 

100 
100 
64 
75 
89 

+2 
. +20 
+4 
+2 

0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

:.: .. ::::::r.:· 
•••••••• •••••••• 1 •••••••• 

+2 
+'.lO 
+4 
+2 

0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

-1 
-1 
- 1 
+I 
+ii 

250 I 
250. 
250 
:lSO 
:lSO 

250 
250 
250 
250 
250 

300 
300 
250 
172 
147 

+2 
+44 
+24 
+9 
+2 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 

- 1 
-2 
-3 

-5 
-7 
-14 
-9 
-5 

+ 8 ....................... . 
+ 8 ....................... . 

~ ~ ::::::::,:::::::: :::::::: 
- I ········ ········ ········ 

+5 
+ s 1:::::::: :::::::: :::::::: 
+10 
+10 
+s 

+ 2 
+ 44 
+ 24 
+ 9 
+ 2 

0 
0 
1 
2 
3 

:... 5 
7 

- 14 
9 
5 

1 
1 
0 

+ 1 
+ fJ 

+ 9 
+ 10 
+ 6 
+ 4 
+ I 

97 
100 
85 
93 
90 

100 
134 
144 
152 
156 

168 
156 
158 
187 
314 

+2 
+24 . + 4 
+2 

0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0. 

-8 
-12 
-16 

+ 5 ....................... . 
+ 7 , .•.............•........ 
+ 9 ••••••••.•••••....•••.•• 
+IQ .•.............. ········ 
+ 8 .•.............• ········ 

+2 
+24 
+4 
+2 

0 

0 
0 
0 
0 
0 

0 
0 

-s 
-12 
-16 

- 5 
- 6 
- 7 
- 7 
-2 

+13 
+18 
+18 
+18 
+10 

+1:2 
+5 
+a 
+8 
+7 

3 ........ ........ ........ + 5 .••••••• •••••••• ........ + 6 ••.••••. ••.•.••• ••.•.... +· II ........ ........ ........ + 6 
2 ••.•............••...... +s ........................ +!! ........................ + s ........................ +s 
1 ........ ........ ........ + t ........ ········1········ + 1 ••.•••.. .••••••• •••••••• + t ........ ........ ........ + I 

Total.......................... +44 ........ ........ ........ +91 ........ ········;········ +114 ........ ........ ........ +00 

Emporia,·Va., No. 147 Gwinville, N. C., No. 148 Wilmington, N. C., No. 149 

A 
B 
c 
D 
E 

F 
G 
H 
I 
J 

.120 + 2 
120 +28 
120 + 4 
120 + 1 
120 0 

120 
120 
120 
120 
l:l() 

0 
0 
0 
0 
0 

0 + 2 
0 + 28 
0 + 4 
0 + 1 
0 0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

55 + 2 
55 +14 
55 + 4 
32 0 
39 0 

35 
38 
41 
50 
49 

0 
0 
0 
0 
0 

0 + 2 
0 + 14 
0 + 4 
0 0 
0 0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

K 
"L 
M 
N 
0 

l'.)() 
l:!O. 
94 

149 
212 

0 
0 
0 
0 
0 

0 
0 
0 

0 56 0 0 01········ 
-10 
-10 

18 ········ .•.............. 
17 
16 
15 
14 

·13 ....................... . 
12 
11 
10 
9 

8 ····•··• ........ ········ 
7 
6 
5 
4 

0 f-,5 0 0 

= ~ 'F. .. _!_ .. ~1.1 
4 
4 

+ 5 
+ 7 

+ 15 
+to 
+ :21 
+ 17 
+n 
+ 1:3 
+ 6 
+ 6 
+ 8 
+ 7 

0 .•.....• 

~I -1~ 
s [ -42 

1 
+ 1 
+ 3 
+ 7 
+ /:! 

+ s4 
+ :24 + o,, 
+ /9 
+IS 

+ 13 
+ .; 
+ 6 
+ 8 
+ 7 

+2 
+8 

0 
0 
0 

0 
0 
0 
0 
0 

u 
0 
0 
0 
0 

0 + 2 
0 + 8 
0 0 
0 0 
0 0 

0 
0 
0 
0 
0 

u 
0 
0 
0 

+4 

0 
0 
0 
0 
0 

I l 
+ 4 

+ 2 
+ 4 
+ 9 
+ 13 
+:ii 

+ s4 
+ :29 
+:!6 
+:JO 
+ 13 

+ 13 
+ s 
+ 6 
+ 8 
+ 7 

Cheraw, S. C., No). l.'iO 

180 
180 
180 
180 
180 

200 
200 
200 
300· 
300 

300 
300 
286 
291 
315 

+2 
+36 
+12 
+6 

0 

0 
0 
0 
0 
0 

ii 
01 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 

:~~I 
-16 

---------------- ··-·····! 

:::::::::::::::r:::::: 
::::::::1:::::::: :::::::: 

+ 2 
+ 36 
+ 12 
+ 6 

0 

0 
0 
0 
0 
0 

0 
0 

- 18 
-16 
- 16 

4 
- 5 

5 

+ " + 4 
+ 16 
+ 18 
+ 18 
+ 18 
+ 1:2 

+ 10 
+ 6 
+ 6 
+ 9 
+ 7 

3 ........•....•...•...... +6 ........................ +6 ........................ +6 ........................ +6 
2 ........................ +s ........................ +s ........................ +11 ........................ +s 
l ........................ +1 ...............•...•.... +1 ........................ +t ........................ +t 

Total .. ~. ====+149==1==1==1--+i911==·-~1==+™~·==1==i+l26 
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Mean ele.1•ations and corrections for topography and isostatic compensation, separate zone.s,j<Yr United Statei stations-Contd. 

Zone 

Eleva.. ·Com
tion in Topog- pense.-

feet raphy tion 

Topog-
raphy Eleva.
and tionin 

;::;:;.. feet 
tion 

Topog- Com-
raphy Pt~~:-

Topog-
raphy Eleva.
and tionin 

;::;:;.. feet 
tion 

Com
Topog- pense.-
raphy tion 

Topog-
raphy Eleva.
and tionin 
p~~;- feet 
tion 

Topog- C'-0m~ 
raphy P:tJ,:-

Topog
raphy 
and 
com

pense.
tion 

Charlotte, N. C., No.151 Asheville, N. C., No. 152 Cleveland, Tenn., No.153 Winston-Salem, N. C., No.154 

A 
B 
c 
D 
E 

F 
G 
H 
I 
J 

Kl 
L 
M 
N 
0 

750 
750 
750 
725 
700 

705 
707 
702 
701 
697 

+2 
+60 
+84 
+56 
+24 

+12 
+2 
+3 
+6 
+l 

0 
0 
0 
0 
0 

-2 
-2 
-3 
-6 
-8 

6i3 0 -11 
688 0 -24 
595 0 -34 
M9 O -38 
904 0 -50 

+ 2 
+ 60 
+ 84 
+ 56 
+ 24 

+ 10 
0 
0 
0 
7 

- 11 
- 24 
- 34 
- 38 
- 50 

2199 + 2 
2200 + 68 
2200 +140 
2"'../lO +1!16 
2200 +156 

2220 + 79 
22"'...5 + 41 
2162 + 19 
2265 + 20 
2312.+5 

2590 + 7 
2871 0 
2657 + 5 
1706 0 
1415 0 

0 
0 
0 
4 
4 

5 
- 12 
- 16 
- 20 
- 21 

- 42 
- 68 
-1.58 
- 85 
- 74 

!! ::::J: :: 9 ...................... .. 

H 

9 
9 
8 
0 

13 ........................ + 7 
12 ........................ + 11 
11 ........................ + 14 
10 ......................... + 16 
9 ........................ + 11 

+ 2 
+ 68 
+140 
+192 
+152 

+ 74 
+ 29 
+ 3 

0 
- 16 

- 35 
- 68 
-153 
- 85 
- 74 

- 12 
- 11 
- 10 

II 
.; 

+ f! 
+ s 
+ 14 
+ 9 

864 
864 
86.J 
864 
870 

845 
872 
S.34 
825 
853 

828 
850 

1157 
1394 
1236 

I 

+2 
+60 
+94 
+70 
+30 

+13 
+3 
+3 
+s 

0 

0 
0 
0 
0 
0 

0 
0 
0 

- l 
-2 

-3 
-3 
-3 
-S 
-16 

-20 
-24 
-67 
-ii 
-65 

:::::::: ::::::::1:::::::: 

+2 
+60 
+!14 
+69 
+28 

+10 
0 
0 
0 

-16 

-20 
-24 
-67 
-71 
-tl5 

-10 
-JO 
-9 
-7 
-6 

932 
932 
g32 
900 
900 

000 
900 
900 
900 
900 

900 
900 
S.."9 
925 

1146 

+2 
+64 
+98 
+78 
+39 

+13 
+a 
+3 
+s 

0 

0 
0 
0 
0 
0 

g 
0 
0 

. - 2 

-3 
-3 
-3 
-8 
-16 

-20 
-24 
-16 
-51 
-67 

- 7 ....................... . 
O· ....................... . 

+ s ...................... . 
+JO ········ ............... . + 6 ...................... .. 

+ 2 
+ 64 
+ 98 
+ 78 
+ 37 

+ 10 
0 
0 
0 

- 16 

- 20 
- 24 
- 46 
- 51 
- 67 

- 10 
- 10 
- 10 

6 
- s 
-·II 
+ 10 
+ 14 
+ 17 
+ 11 

8 ........ ........ ........ + 9 ........ ........ ........ + 8 ........ ........ ........ + 6 ........ ........ ........ + 10 
7 ................ ,........ + 6 ........ ........ ........ + 6 ........ ........ ........ + 6 ........ ........ ........ + s 
g I:::::::: :: : :: : : : ::: : : :: : :t : I:::::::: :: : : : : : : :: : : :: :: :t 1~ : : : : : : : : :: :: : ::: : ::::::: :t1b : :: : : :: : :::: :: :: : : : ::::: :t : 

i •······· ... ::: . ···:··· i ! 1.: .. ::• ·.: .. : .. : f i ::··:: .. ····:::: :::::::: f i ··:::··: .. :::;:: ·::""'.". i i 
TotaL. 1~1==~---+148r~~--=.~+;6"'~~==---+i9==~==---+i24 

KnoxYille, Tenn., No. 155 Bristol, Va., No.156 

A 
B 
(' 
D 
E 

F 
G 
H 
I 
J 

919 + 2 
019 +64 
020 +96 
920 +78 
900 +as 
890 
875 
903 
91)5 

925 

+15 
+6 
+3 
+8 

0 

K 925 0 
0 
0 
0 
0 

L lOtH 
M HOO 
N li19 
0 1550 

0 
0 
0 
0 

-2 

-3 
-3 
-3 
-8 
-16· 

-20 
-24 
-79 
-88 
-86 

IS ...................... .. 
17 
16 
15 
H 

+ 2 1685 + 2 
+64 1685 + 68 
+96 1685 +128 

0 + 2 
0 + 68 
0 +128 

+78 168.5 +156 0 +156 
+36 1700 +104 4 +100 

+12 
+3 

0 
0 

-16 

1725 + 55 
1779 + 30 
1846 + 10 
1865 + 20 
1825 0 

5 
6 

-10 
- 20 
- 16 

-20 1840 + 3 - 29 
-24 2100 0 - 51 
-79 2371 + 2 -139 
-88 2125 0 -110 

;~. :::~~~~: ::::::~: ::~:~~:J 
-11 ...................... .. 
- 8 ....................... . 
-6 ...................... .. 

+ 50 
+ 24 

0 
0 

- 16 

- 26 
- 51 
-137 
-110 
- 87 

- 14 
- 13 
- 12 
- 10 

6 

Homestead, Fla., No.157 

14 
12 
H 
H 
H 

14 
14 
14 
14 
14 

+2 
0 
0 
0 
0 

0 
0 
0 
0 
0 

o I + 2 
0 0 
0 0 
0 0 
0 0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

2 0 0 0 
0 

+ 4 
+ 19 
+ 21 

3 0 0 
-77 0 +4 
-312 0 +19 
-439 0 +21 

::::::::I:::::::: ~:: :: :: : :t ~ 
+ 4 
+ 6 
+ 9 

Sebring, Fla., No. 158 

112 + 2 
112 +26 
115 + 4 
112 0 
100 0 

100 
100 
100 
100 
100 

100 
100 

83 
68 
11 

0 
0 
0 
0 
0 

0 
0 
.0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 

-4 
-4 

0 

+ 2 
+ 26 
+ 4 

0 
0 

0 
0 
0 
0 
0 

0 
0 
4 
4 
0 

+ 1 
+ 2 
+ 4 
+ 6 
+ 9 

13 ........ ........ ........ - 9 ........ ........ ........ - 8 ........ ........ ........ + 86 ........ ........ ........ + 19 
12 ........ ........ ........ - 1 ................. _....... + 3 ........ ........ ........ + 41 ........ ........ ........ + 81 
11 ........ ........ ........ + 6 ........ ........ ........ + 8 ........ ........ ........ + 47 ........ ........ ........ + 84 
10 ........ ........ ........ +11 ......... ,...... ........ + 1s ........ ........ ........ + :iJ7 ........ ........ ........ +as 
9 ........ ........ ........ + 7 ......................... + 9 ........ ........ ........ + 15 ........ ........ ........ + 14 

s ............ _... . .. .. . .. + u . .. .. .. • .. .. .. .. .. .. .. .. + s· .... _... .. . • .. .. .. .. .. • • + 16 .................. _..... + 13 
7 ........ ........ ........ + 6 ........ ........ ........ + 6 ........ ........ ........ + /j ........ ........ ........ + 6 
6 ........ ........ ........ + 7 ........ ........ ........ + 7 ........ ........ ........ + 5 ........ ........ ........ + 6 
5 .... .. .. ........ .... .... +10 ........ ........ ........ + 10 ........ ......... ....... + 10 ........ ........ ........ + 10 
4 ........ ........ ........ + 7 ........ ........ ........ + 7 ........ ........ ........ + 8 ........ ........ ........ + 8 

1~~~~~~~~~~~~~~~~~~~~~~~~1;~~~~~~~~~~~~~~~~~~~~~~~~1;~~~~~~~~~~~~~~~~~~~~~~~~1;J~~~~~~~~~~~~~~~~~~~~~~~~·i; 
Total. ................. ,........ -13 ........ ........ ........ +HS, ........................ , +292 ,........ ........ ........ +228 



~8 u. s. COAST AND GEODETIC SURVEY SPECIAL ruBLICATION NO. 40. 

Mean elevations and corrections for topography and isostatic compensation, separate ::ones, for United Stat.es stations-Contd. 

I I 
Topog- Topog- Topog- Topog-

. Eleva- _ Com- raphy Eleva- Com- raphy Eleva- Com- raphy Eleva- Com- raphy 
tion in Top ... g- pensa· · and tion in Topog. pensa- and tion in Topog- pensa- and tion in Topog- pensa- and 

feet raphy tion I =· feet raphy tion ,rom- feet raphy tlon rom- feet rapby tion rom-

1 

pensa- pensa- pensa- pensa-
tion tion tion tlon 

'l'itusviUe, Fla., No. 159 

A 8 
B' 8 
c 10 
D 10 
E 10 

~ 10 
G 10 
H 10 
I 10 
J 10 

K 10 
L 15 
M 6 
M - 35 
0 -302 

+2 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 + 2 
0 0 
0 0 
0 0 
0 0 

0 0 
0 0 
0 0 
0 0 
0 0 

0 0 
0 0 
0 0 
0 0 

+17 + 17 

18 .•.•.••..•.•.•...•...... + 4 
+ 5 17 

16 
15 
14 

13 ................ ····•·•· 
12 
11 
10 

!I" 
~ •.-:. .................... . 

8 ....................... . 
7 
6 
5 
4 

3 .•..•.......•........... 
2 
1 

+ 5 
+ 6 
+ 8 

+1!6 
+so 
+ 34 
+:M 
+ t4 

+ 14 
+ 6 
+ 6 
+to 
+ 8 

+ 6 
+ :I 
+ t 

Leesburg, Fla., No. 160 Cedar Keys, Fla., No.161 

100 + 2 
95 +24 
90 + 4 
80 + 3 
80 0 

80 0 
80 0 
80 0 
80 0 
80 0 

80 0 
80 0 
92 0 
59 0 
18 0 

0 + 2 8 
0 + 24 8 
0 + 4 4 
0 + 3 4 
0 0 2 

0 0 2 
0 0 2 
0 0 2 
0 0 2 
0 0 2 

0 0 2 
0 0 2 

-4 4 - 5 
-3 3 9 

0 0 22 

0 
+ 1 
+ 2 
+ 6 
+ 8 

+# + 26 
+ 1!8 
+ l!t 
+ 14 
+ tfJ 
+ 6 
+ 6 
+to 
+ 8 

+ IJ 
+ IJ 
+ 1 

+2 
0 
0 
0 
0 

0 
0 
0 
0 

.0 

0 
0 
0 
0 
0 

0 + 2 
0 0 
0 0 
0 0 
0 0 

0 0 
0 0 
0 0 
0 0 
0 0 

0 0 
0 0 
0 0 
0 0 
0 0 

0 
0 
0 

+ 7 
+ 10 

+22 
+!!O 
+!!O 
+ 18 
+ t3 

+ 11 
+ 6 
+ 7 
+to 
+ 7 

+ 6 
+ s 
+ t 

Macon, Ga., No. 162 

326 + 2 0 
332 +50 0 
326 +36 0 
300 +15 0 
300 +4 0 

300 0 0 
300 0 -1 
350 0 -2 
350 0 -3 
400 0 -4 

400 0 -6 
400 0 -10 
457 0 -26 
481 0 -30 
525 0 -30 

Total.. . . . . . . . . . . . . . . . . . . . . . . . . +226 . . . . . . . . . . . . . . . . . . . . . . . . +206 . . . . . . . . . . . . . . . . . . . . . . . . +163 

A 
B c 
D 
E 

F 
G 
H 
I 
J 

K 
L 
M 
N 
0 

Albany, Ga., No. 163 

190 
200 
200 
200 
200 

200 
200 
200 
250 
250 

300 
300 
261 
208 
300 

+2 
+40 
+16 
+6 
+1 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 

-1 
-2 
-3 

-4 
-7 
-13 
-12 
-15 

18 ..•...•.......•......... 
17 
16 
15 
14 

13 ..............•......... 
12 
11 
10 
9 

8 ........ ·•·•···· ...•.... 
7 
6 
5 
4 

3 ...•.... ········ ....... . 
2 
1 

+ 2 
+ 40 
+ 16 
+ 6 
+ 1 

0 
0 
1 
2 
3 

4 
7 

- 13 
- 12 
- 15 

2 
3 
3 

+ s 
+ 4 
+ 8 
+ 8 
+to 
+ t5 
+ 11 

+ 9 
+ 6 
+ 7 
+ 10 
+ 7 

+ 6 
+ 8 
+ l 

Pensacola, Fla., No. 164 

6 
11 
11 
11 

21 
- 16 
-158 

+1 
+2 

0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 

+9 

+ 1 
+ 2 

0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 

+ 9 

+ 1 
+ 3 
+ 3 
+ 6 
+ 8 

+ 16 
+ts 
+ 8 
+ 9 
+ 5 

+ 7 
+ 7 
+ 9 
+ 10 
+ 8 

+ (J 
+ 8 
+ t 

Opelika, Ala., No. 165 Huntsville, Ala., No. 166 

805 
805 
800 
800 
800 

750 
754 
750 
732 
687 

650 
610 
557 
581 
532 

+2 
+60 
+ss 
+63 
+28 

+12 
+4 
+3 
+7 

0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

-2 
-3 
-3 
-8 
-16 

-20 
-16 
-32 
-31 
-33 

·····:·· ........ ···-·-.--

+ 2 
+ 60 
+ss 
+ 63 
+ 28 

+ 10 
+ 1 

0 
- 1 
- 16 

-20 
- 16 
- 32 
- 31 
- 33 

655 
655 
655 
650 
650 

630 
675 
772 
762 
738 

715 
742 

. 839 
812 
711 

+2 
+58 
+76 
+48 
+16 

+10 
0 

+3 
+8 

0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 

-3 
-8 
-16 

-20 
-24 
-47 
-43 
-40 

5 ........ ··•··•·•· ......•. 
5 
4 
I! 
0 

+ z 
+ 4 
+ 7 
+n 
+ 8 

+ 7 
+ 6 
+ 7 
+to 
+ 7 

+ 6 
+ 3 
+ t 

+2 
+so 
+36 
+15 
+4 

0 
- 1 
-2 
-3 
-4 

-6 
-10 
-26 
-30 
-30 

-5 
-5 
-5 
-3 
-'- s 
+t 
+6 
+It 
+t6 
+to 

+8 
+6 
+7 
+to 
+7 

+6 
+ii 
+ t 
+67 

+2 
+58 
+76 
+48 
+16 

+10 
O" 
0 
0 

-16 

-20 
-24 
-47 
-43 
-40 

-8 
-7 
-8 
-6 
-6 

-8 
-S 
+B 
+8 
+5 

+5 
+6 
+7 
+to 
+7 

+6 
+s 
+t 



INVESTIGATIONS OF GRAVITY AND ISOSTASY. 39 

Mean ekvations and correcfiom for topography and isostatic compensation, separate ZOl'IR.9, for United Statf.9 stations-Contd. 

Zone 

A 
B 
c 
D 
E 

F 
G 
H 
I 
J 

K 
L 
M 
N 
0 

Topog
raphy 
and 
l'Om

pensa-
tion 

Arkansas City, Ark., No; 167 

143 + 2 0 + 2 
143 +32 0 +32 
143 +10 0 +10 
134 + 3 0 + 3 
143 0 0 0 

143 0 0 0 
143 0 0 0 
143 0 0 0 
143 0 0 0 
143 0 0 0 

143 0 0 0 
143 0 - 3 - 3 
129 0 - j - 7 
148 0 - 6 - 6 
141 0 - j - 7 

18 ..•..... ··••·•·· ··••·•·· -2 
17 
16 
1.5 
14 

13 ·-······ ········ ....... . 
12 
11 
10 
9 

8 ········ ········ ....... . 
7 
6 
5 
4 

3 ........ ········ ....... . 
2 
1 

-3 
-3 
-4 
-4 
._ 9 

-1 
- 1 

0 
-S 

+s 
+8 
+9 
+11 
+7 

+6 
+s 
+ 1 

Total ......................... . +49 

Danville, Ky., No. lil 

A 
B 
c 
D 
E 

F 
G 
R 
1 
J 

K 
L 
M 
N 
0 

983 
983 
983 
983 
983 

950 
948 
953 
940 
944 

940 
900 
879 
819 
907 

+ 2 
+ 64 
+104. 
+ 84 
+ 40 

+ 19 
+ 3 
+ 5 
+ 10 

0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

3 
3 
5 

- 10 
- 16 

- 20 
- 24 
- 50 
- 42 
- 49 

18 .••••... ····•··· ..••••.. 
17 
16 
15 
14 

13 •.•..... ········ ..•..... 
12 
11 
10 
9 

8 ........ ········ ....... . 

Cl •••••••• ··········-····· 
5 
4 

+ 2 
+ 64 
+104 
+84 
+ 40 

+ 16 
0 
0 
0 

- 16 

- 20 
- 24 
- 50 
- 42 
- 49 

- 9 
- 9 
- 10 
- 8 
- 6 

- 11 
4 

+ 1 
+ 6 
+ 6 

+ 6 
+ 6 
+ 1 
+ 10 
+ 1 

~~~v~ Topog- Com-
feet raphy ~~~~ 

Topog
raphy 
and 
com

pensa
tion 

Memphis, Tenn., No. 168 

2f>I + 2 
2f>I +44 
2f>I +28 
2f>I + 6 
264 + 4 

264 0 
264 0 
264 0 
264 0 
264 0 

264 0 
2"'4 0 
307 0 
338 0 
Ml 0 

0 + 2 
0 +44 
0 +28 
0 + 6 
0 + 4 

0 0 
0 0 
0 0 

- 2 - 2 
- 3 - 3 

- 4 - 4 
- 6 - 6 
-15 -15 
-20 -20 
-19 -19 

-4 
-4 
-4 
-6 
-5 

-8 
-6 
-!J 
+ 1 
- 1 

+3 
+7 
+8 
+10 
+7 

+6 
+ii 
+ 1 

+22 

Cli!!on Forge, Va., No. 172 

1066 
1066 
1066 
1066 
1212 

1320 
1350 
1406 
1515 
lSoO 

1920 
1946 
1971 
lS'lS 
1404 

+ 2 
+ 64 
+11).'l 
+ 90 
+ 49 

+ 23 
+ 4 
+ 6 
+ 6 
+ 4 

+ 1 
0 
0 
0 
0 

0 
0 
0 
0 
2 

4 
5 
8 

-J.l 
- 20 

- 31 
- 45 
-115 
- 97 
- 75 

+ 2 
+ 64 
+108 
+ 90 
+ 47 

+ 19 
- 1 
- 2 
- 8 
- 16 

- 30 
- 45 
-115 
- 9i 
- 75 

- 11 
- 10 
- 10 

8 
7 

8 
+ 6 
+ 11 
+ 16 
+ 10 

+ 10 
+ 6 
+ 6 
+ 8 
+ 7 

Eleva- Com
tion in Topog- pensa-

feet raphy tion 

Topog
raphy 
and 
com

pen!lll
tlon 

Topog
raphy 
and 
com

pensa
tion 

Mammoth Spring, Ark., No. 169 Hopkinsville, Ky., No. 170 

512 + 2 
512 +56 
512 +60 
512 +30 
.000 +16 

600 +5 
600 0 
;oo + 3 
700 + 2 
700 0 

700 0 
700 0 
679 0 
659 0 
ill 0 

0 + 2 
0 +56 
0 +60 
0 +30 
0 +16 

0 + 5 
0 0 

-3 0 
- 6 - 4 
-11 -11 

-14 -14 
-17 -li 
-40 -40 
-38 -38 
-40 -40 

-7 
-7 
-6 
-6 

·····-·········T······· -6 

········ ······--1-··-···· ········ ········ ........ . 
................. ········ 
····--·- ···-···· ....... . ........ ·····-·· ....... . 

. . ········ -------- ....... . 

-13 
-9 
-1 
-4 
-S 

+~ 
+1 
+s 
+10 
+1 

+6 
+s 
-f 1 

-19 

Greenville,.Ala., No. 173-

427 
427 
400 
400 
400 

400 
400 
300 
300 
300 

300 
300 
257 
181 
271 

+2 
+56 
+52 

·+20 
+s 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

- 1 
-1 
-2 
-2 
-3 

-4 
-i 
-15 
-10 
-~2 

+2 
+56 
+52 
+20 
+s 
- 1 
- 1 
-2 
-2 
-3 

-4 
-7 
-15 
-10 
-12 

-2 
-2 
-2 
+ 1 
+I! 
+8 
·+ 6 
+6 
+9 
+7 

+1 
+ 7 
+s 
+11 
+7 

577 +2 0 
577 +56 0 
577 +6.S 0 
600 +36 0 
600 +16 0 

600 +5 0 
600 o· o 
600 +3 -3 
600 +2 -6 
600 0 -8 

600 0 -10 
600 0 -12 
500 0 -28 
500 0 -32 
529 0 -29 

+2 
+Sil 
+68 
+36 
+16 

+5 
0 
0 

-4 
-8 

-10 
-12 
"'-28 
-32 
-29 

-6 
-6 
-6 
-1 
-7 

-19 
. - 6 
-S 
+s 
+s 
+4 
+7 
+8 
+10 
+1 

+6 
+s 
+ 1 · 

+59 

Birmingham, Ala., No. 174 

586 
590 
590 
590 
600 

6!!4 
671 
666 
6S5 
644 

640 
615 
536 
531 
511 

+2 
+56 
+72 
+42 
+16 

+5 
O· 

+3 
+s 

0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 

-3 
-8 
-15 

-17 
-13 
-28 
-29 
-25 

+2 
+56 
+i2 
+42 
+16 

+5 
0 
0 
0 

-15 

-17 
-13 
-~ 
-29 
-25 

-5 
-5 
-5 
-6 
-4 
-l 
+ 1 
+4 
+9 
+6 
+6 
+7 
+8 
+11 
+7 

~ :::::::: :::::::: :::::::: t g :::::::: :::::::: :::::::: t ~ :::::::: :::::::: :::::::: t; :::::::: :::::::: :::::::: t ~ 
1 ........ ········ ········ + 1 •••·•••· ·••·•·•· •••••••• + 1 ·····-·· .•••..•. •••••••• + 1 •••.•••• ••••••·· .••••••• + 1 

Total .. ~~~+no~1~~~~~1~--+i63~~~+i06 
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Mon;, deiiations and corrections for topography and isostatic c01npe.iuiation, ~eparate zones, for United States stationa-Coo.t.d. 

Zone 

A 
B 
c 
D 
E 

F 
G 
H 
I 
J 

K 
L 
M 
N 
0 

~~~1,; Topog- ~,!!1~ 
feet raphy tion 

Topog
raphy 
and 
rom

pensa
tion 

Lexington, Va., No. 175 

1063 + 2 
1063 + 64 
1063 +108 
1063 + 94 
1000 + 46 

1030 + 18 
1058 + 4 
1094 + s 
1140 + JO 
1312 + 3 

1725 + 2 
li25 0 
1493 0 
1550 0 
1446 0 

0 + 2 
0 + 64 
0 +108 
0 + 94 

- 2 + 44 

- 3 + 15 
- 4 0 
- 5 0 
-10 0 
-16 - 13 

-20 - 18 
-43 - 43 
-84 - 84 
-81 - 81 
-75 - 75 

lS ••••••••••••••..••...••• - 11 
17 
16 
15 
14 

- 10 
- 10 

7 
6 

lf~~v~ Topog- Com-
feet raphy JJt~~a-

Topog
raphy 
and 
rom

pensa
tion 

Prestonsburg, Ky., No. 176 

634 
634 
634 
750 
744 

860 
853 
86!1 
'l85 
900 

880 
98S 

1050 
1106 
1296 

+2 
+56 
+76 
-'-36 
-trn 
+9 
.. 3 
+4 
+s 
+6 

+4 
0 
0 
0 
0 

0 
0 
0 
0 
0 

-2 
-3 
-4 
-s 
-16 

-20 
-24 
-59 
-56 
-69 

+2 
+56 
+76 
+36 
+16 
+1 

0 
0 
0 

-10 

-16 
-24 
-59 
-56 
-69 

-14 
-14 
-13 
-10 
-8 

13 .•.•.•.....•..•.•.•..... 8 •••.•........... •••····· -10 
12 
11 
10 
9 

8 ........ ······•• ....... . 
7 
6 
5 
4 

+ i 
+ 13 
+ 16 
+ 11 

+ JO 
+ 5 
+ 6 
+ 8 
+ 7 

- 1 
+5 
+10 
+7 
+ 7 
+s 
+6 
+9 
+ 7 

Topog
raphy 
and 
rom

pensa-
tion 

Traverse City, Mich., No. 177 

591 
591 
600 
580 
581 

5i2 
581 
609 
592 
609 

648 
704 
i43 
644 
63f 

+2 
+58 
+72 
+39 
+16 

+4 
0 

+2 
+s 

0 

0 
0 
0 
0 
r 

0 
0 
0 
0 
0 

0 
0 

-2 
-5 
-6 

-10 
-17 
-41 
-33 
-37 

........ ········1········ ········ ········ --------
·-······ ·-·····- ....... . 
········ ............... . 
-······· ............... . 

+2 
+s.~ 
+72 
+39 
+16 
+4 

0 
0 
0 

-6 

-10 
-17 
-41 
-33 
-37 

-6 
-6 
-6 
-7 
-8 

-16 
-11 
-6 
-S 

0 

+6 
+6 
+7 
+7 
+6 

~~~v~ Topog- is':~ 
feet raphy tion 

Seney, Mich, No. 178 

733 
730 
730 
730 
730 

700 
700 
700 
700 
700 

700 
692 
625 
500 
539 

+2 
+60 
+84 
+51 
+26 
+9 
+2 
+3 
+2 
+1 

0 
0 
0 
0 
0 

0 
0 
0 
0 

-2 

-2 
-2 
-3 
-7 
-10 

-12 
-16 
-35 
-28 
-Zl 

:::::::::::::::r:::::: 
···············-i-······· 

+2 
+60 
+84 
+51 
+24 

+7 
0 
0 

-6 
-·9 

-12 
-16 
-35 
-28 
-'.n 

-6 
-7 
-7 
-7 
-8 

-16 
-11 
-6 _, 

0 

+6 
+6 
+7 
+7 
+6 

3 ........................ +6 ........................ +6 ........................ +6 ........................ +6 
2 ........................ + s ........................ +s ........................ +6 ........................ +6 
1 ........................ +1 •....................... +1 ........................ +1 ...................•.... +1 

Total .. ==1==1==---:+M°====~=-=45======--+19"======~ 

A 
B 
c 
D 
E 

F 
G 
H 
I 
;r 

K 
L 
M 
N 
0 

Oconto, Wis., No. li9 

594 
594 
594 
600 
600 

600 
600 
000 
600 
600 

590 
600 
679 
688 
900 

+2 
+58 
+iO 
+40 
+16 
+5 
+2 
+s 
+6 

0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
-2 
-3 
-6 
-6 

-10 
-14 
-36 
-37 
-53 

18 ··••···· .•.•..••.•..••.. 
17 
16 
15 
14 

13 ...................... .. 
12 
11 
10 
9 

+ 2 
+58 
+iO 
+40 
+16 

+ 5 
0 
0 
0 

- t\ 

-10 
-14 
-36 
-3i 
-53 

-9 
-9 
-s 
-7 
-8 

-17 
-11 
-7 
-6 
- 1 

Grand Rapids, Wis., No. ISO 

1004 
1003 
1000 
1000 
1000 

1000 
1000 
1000 
1000 
1000 

9;5 
979 

1029 
969 

1021 

+ 2 
+ 64 
+104 
+ Sl + 40 

+ 19 
+ 8 
+ 5 
+ 9 

0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

-2 
-4 
-5 
-9 
-12 

-lG 
-23 
-56 
-48 
-58 

+ 2 
+ 64 
+104 
+ Sl 
+ 40 

+ li 
+ 4 

0 
0 

- 12 

- lG 
- 23 
-M 
- 48 
- 58 

- 10 
- IO 

9 
- 9 
- 9 

- 18 
- 1:! 

7 
5 
s 

Winona, Minn., No. 181 

660 
660 
000 
000 
656 

650 
7i5 
931 
985 
9SS 

98.; I 

~ml 1096 

+2 
+58 
+76 
+48 
+20 

+7 
+ 5 
+ 5 
+10 

0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

-2 
-3 
-5 
-10 
-10 

-W 
-:J.l 
-56 
-50 
-59 

+ 2 
+58 
+76 
+48 
+20 

+ 5 
+ 2 

0 
0 

-10 

-1r:. 
-24 
-56 
-50 
-59 

-11 
-11 
-11 
-11 
-11 

-)9 
-1.'i 
-8 
-6 
-;) 

Baldwin, Wis., No. 182 

1122 
1122 
1122 
1120 
1120 

1100 
1100 
1100 
1100 
1100 

1100 
1054 
921 

1006 
1079 

+ 2 
+ 64 
+108 
+102 
+ 54 

+ 23 
+ 10 
+ 6 
+ 5 
+ 2 

0 
0 
0 
0 
0 

0 
0 
0 
0 

-2 

-3 
-4 
-6 
-10 
-12 

-17 
-24 
-53 
-49 
-56 

+ 2 
+ 64 
+108 
+102 
+ 52 

+20 
+ 6 

0 
- 5 
- 10 

- 17 
-24 
-53 
- 49 
- 56 

- 11 
- 12 
- 11 
- 12 
- 1t 

- :21 
- 16 
- 11 

9 
5 

s ........................ +s ........................ +s ........................ +s ........................ o 
7 ........................ +6 ........................ +6 ........................ +6 ........................ +6 
6 ........................ +8 ........................ +8 ........................ +9 ........................ +9 
5 . . . . . . .. .. . . . . . . .. .. . . . . + 8 • . . • . . .. . . . . . . . . . . . . . . . . + II . . . . . . .. . . . . . . .. . . . . . . . . +10 . . . . . . . . . . . . . . . . . • . • . . • . + 10 
4 ........................ +6 ........................ +6 ........................ +6 ........................ +6 

~ :::::::: :::::::: :::::::: t j :::::::: :::::::: :::::::: t i :::::::: :::::::: :::::::: t j :::::::: :::::::: :::::::: t i 
} ........................ +1 ........................ +1 ........................ +1 ........................ +1 

Total •• ==== ==~1==== == +ro1======----=651== ====----+M 
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M«m e.l.e.vations and corrections for topography and isostatic rompensation, separate·zone1.1,jor United State.a stations-Contd. 

Zone 

Topog
raphy 
and 
rom

penss
tion 

Cumberland, Wis., No. 183 

~~~1i; Topog- ie~;. 
feet raph:r tlon 

Topog
raphy 
and 
rom

pensa.
tion 

Cambridge, Minn., No. 184 

Topog
raphy 
and 
rom

pensa-
ti on 

Brainerd, Minn., No. 185 

~~~1i; Topog- Com-
feet raphy Jt~~ 

Topog· 
raphy 
and 
rom

pensa.
tion 

Aberdeen, S. Dak., No. 186 

~--·~~-,--~,..-~-.--~-1---.---,----,---11-~--,----,-----,---1----,----,.-~-:---

o J 

gl 
A 

.B 
c 
D 
E 

F 
G 
H 
I 
J 

K 
T~ 

:&!I 
N 
0 

1246 
l:l46 
1246 
1250 
1250 

1200 
1200 
1200 
1:)00 
1200 

1200 
l:nl 
1100 
1056 
1071 

+ 2 
+64 
+111; 
+114 
+66 

+24 
+ 10 
+ 6 
+ 5 
+ 3 

+ 2 
O· 
0 
0 
0 

0 
0 
0 
0 

-2 

-4 
-4 
-6 
-11 
-13 

-'.?O 
-2\l 
-61 
-53 
-58 

18 ....................... . 
17 
16 
15 
14 

3 ..................... .. 
2 ....................... . 
1 ...................... .. 

+ 2 

ti~·· 
+114 
+ 64 

+ 20 
+ 6 

0 
- 6 
- 10 

- 18 
-211 
- 61 
- 53 
- 5S 

- 11 
- 11 
- 12 
- 11 
- 11 

- l'O 
- 14 
- 11 

I) 

4 

0 
+ G 
+ 9 
+ 10 
+ tJ 

+ 4 
+ 4 
+ I 

994 
994 
1194 

1000 
1000 

1000 
1000 
1000 
1000 
1000 

1000 
958 
971 

1050 
1100 

+ 2 
+64 
+104 
+ 84 
+ 42 

+ 20 
+ 8 
+ 5 
+ 9 

0 

0 
0 
0 
0 
0 

0 
0 
0 
0 

-2 

-3 
-4 
-5 
-9 
-12 

-16 
-24 
-56 
-49 
-57 

+ 2 
+ C-.4 
+104 
+ 84 
+ 40 

+ 17 
+ 4 

0 
0 

- 12 

- 16 
- ~4: 
-51\ 
- 49 
- 57 

- 11 
- 11 
- 12 
- 13 
- 13 

- :eo 
- 15 
- 12 

9 
5 

0 
+ IJ 
+ 9 
+ 10 
+ d 

+ 4 
+ 4 
+ 1 

1'.!05 
1205 
1210 
1204 
1200 

1200 
1200 
1:?00 
1200 
1200 

1200 
1200 
l:m 
1269 
1200 

+ 2 
+64 
+116 
+108 
+ 62 

+ 23 
+ 10 
+ 12 
+ 5 
+ 3 

+ 2 
0 
0 
0 
0 

0 
0 
0 
0 

-2 

-3 
-4 
-6 
-11 
-13 

+ 2 
+ 64 
+116 
+108 
+ 60 

+ 20 
+ 6 
+ 6 
- 6 
- 10 

- 18 
- ~9 
- 68 
- 65 
- 70 

- 12 
- 12 
- 12 
- 1:2 
- 13 

- 11 
- lo 
- 13 
- 11 

6 

- 1 
+ 5 
+ 9 
+ JO 
+ 11 

+ 4 
+ 4 
+ I 

1W9 + 2 
1300 + r-4 
1300 +120 
1300 +120 
1300 + 66 

1300 + 34 
1305 + 15 
1305 + 6 
1304 + 12 
1314 0 

1332 0 

m~I g 1600 0 
1586 0 

0 
-2 

-4 
-5 
-6 
-12 
-16 

-201 
-32 
-76 
-83 
-92 

+ 2 
+ 64 
+120 
+120 
+ 64 

+ 30 
+ 10 

0 
0 

- 16 

- 20 
- 32 
- 70 
- 83 
- 92 

- 15 
- 15 
- 16 
- 16 
- :21 

- 54 
-:JiJ 
-fJl 
- 15 

8 

- 3 
+ IJ 
+ 9 
+ 11 
+ 7 

t i 
+ 1 _____________________ ,_ ---------1----1----1·---------

Total. . .. .. . . . • • .. .. .. .. .. .. .. + i7 . .. .. . .. .. .. .. .. .. .. .. • • + 20 .. .. .. .. . • . .. .. . .. . .. . .. + 27 

Faith, S. Dak., No. 187 

A 
B 
c 
D 
E 

F 
G 
H 
I 
J 

K 
L 
M 
N 
0 

2580 
2580 
25~0 
2000 
:l600 

2600 
2500 
2500 
2565 
2525 

2500 
2417 
2293 
2356 
2589 

+ 2 
+ 68 
+148 
+221 
+198 

+108 
+ 47 
+ 28 
+ 25 
+ 11 

+ 7 +I) 
+ 3 

0 
0 

0 
0 
0 
3 
6 

8 
9 

- 12 
- 25 
- 27 

- 40 
-5\l 
-132 
-117 
-129 

18 ....................... . 
17 
16 
15 
14 

8 ...................... .. 
7 
6 
5 
4 

3 ....................... . 
2 
1 

+ 2 
+ 68 
+148 
+218 
+192 

+100 
+ 38 
+ 16 

0 
- 16 

- 33 
- 53 
-129 
-lli 
-129 

- 29 
- ~9 
- 28 
- $Q 
- SI 

- 49 
- SI 
- !!i 
- 18 

7 

- 1 
+ 6 + p 
+ 10 
+ 7 

+ 4 
+ s 
+ 1 

Marmarth, N. Dak., No. 188 

2696 
2700 
2700 
2700 
2700 

2700 
2700 
2i00 
2800 
2800 

2800 
3033 
3193 
3000 
2800 

+ 2 
+ 6S 
+148 
+225 
+201 

+113 
+ 58 
+ 37 
+ 26 
+ 10 

+ 10 
+ 6 
+ 8 
+;; 

0 

0 
0 
0 
3 
5 

8 
- 10 
- 13 
- 26 
- 26 

- 46 
- 73 
-188 
-158 
-135 

........ --.------ ········ 
················ ·······-

+ 2 
+ 68 
+148 
+2~.:! 
+196 

+105 
+ 4g 
+ 24 

0 
- 16 

- 36 
- 67 
-180 
-155 
-135 

- ::!7 
- 27 
- 28 
- 28 
- 29 

- 55 
- 84 
- ZS 
- 19 

9 

0 
+ 6 
+ 9 
+ 10 
+ 7 

+ 4 
+ s 
+ I 

Towner, N. Dak., No. 189 

14791 
1479 
1479 
1480 
1500 

1500 
l.';00 
1500 
1.5()0 
1500 

1500 
1500 
1629 
1775 
1721 

+ 2 
+64 
+124 
+140 
+82 

+ 39 
+ 17 
+ 14 
+ 14 

0 

0 
0 
0 
0 
0 

0 
0 
0 

-2 
-2 

-4 
-5 
-7 
-14 
-16 

-23 
-36 
-89 
-90 
-95 

+ 2 
+ f4 
+124 
+138 
+so 
+ 35 
+ 12 
+ 7 

0 
- 16 

- 23 
- 36 
- 89 
- 9.1 
- 95 

:.... 17 
- 16 
- 16 
- IS 
- 19 

- S6 
- !!3 
- 19 
- 17 
- 11 

- .i 
+ 4 
+ 10 
+ 10 
+ 7 

+ s 
+ 4 
+ 1 

Total. ...................... .. + 65 ....................... ; - 20 .; ..................... . - 44 

- 54 

Crosby, N. Dak., No. 190 

19621 
1968 I 
1970 
1970 
2000 

2000 
2000 
2000 
1980 
1969 

1970 
1988 
1993 
2038 
2007 

+ 2 
+ 68 
+138 
+182 
+130 

+ 66 
+ 31 
+ 16 
+ 20 
+ 8 

+ 4 
+ 3 
+ 2 

0 
0 

0 
0 
0 
2 

- .4 

- 6 
- 7 
- 10 
- 20 
-20 

- 30 
- 45 
-112 
-104 
-100 

+ 2 
+ 68 
+138 
+180 
+126 

+ 60 + 24 
+ 6 

0 
- 12 

- 26 
- 42 
-110 
-104 
-100 

- 20 
- 20 
- 21 
- 22 
- 22 

:fo 
- S.f. 
- 19 
_, 16 

- :e 
+ 5 
+ 10 
+ 9 
+ 7 

+ 3 

t t 
+ 8 
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Mean elevations and corrections/or topogr.aphy and isostaac compensation, separate zones,for United States stations-Contd. 

Zone 

Topog
raphy 
and 
rom

pensa
tion 

Crookston, Minn., No. 191 

A 
B 
c 
D 
E 

F 
G 
B 
I 
J 

K 
L 
M 
N 
0 

854 
854 
854 
850 
850 

850 
850 
850 
850 
888 

895 
925 
950 

1006 
1229 

+2 
+62 
+92 
+69 
+30 

+12 
+6 
+4 
+8 
+1 

0 
0 
0 
0 
0 

0 
0 
0 
0 

-2 

-2 
-3 
-4 
-8 
-9 

-14 
-23 
-56 
-53 
-69 

18 •••••••. •••••••• ..•••••. 
li 
16 
15 
14 

13 .•.•••.•••.............. 
1!! 
11 
10 
9 :::::::::::::::r:::::: 
8 
7 
6 
5 
4 

+2 
+62 
+92 
+69 
+28 

+10 

+~I 
0 

-8 

-14 
-23 
-56 
-53 
-69 

-12 
-12 
-13 
-13 
-14 

ri~~~ Topog- ~~;_ 
feet raphy tion 

Topog
raphy 
and 
rom

pensa
ti on 

Poplar, Mont., No. 192 

1996 
2000 
1992 
1992 
19i2 

1968 
1978 
1985 
2019 
2074 

2105 
2"204 
22:<1 
2400 
2529 

+ 2 
+ 68 
+138 
+1~2 
+136 

+ 66 
+ 31 
+ 16 
+ 20 
+ 6 

+ 6 
+ 5 

0 
0 
0 

0 
0 
0 
2 
4 

6 
7 

- 10 
- 20 
-22 

- 32 
- 53 
-124 
-120 
-117 

+ 2 
+ 68 
+138 
+180 
+132 

+60 
+ 24 
+ 6 

0 
- 16 

- 26 
- 48 
-124 
-120 
-117 

- 26 
- 26 
- 26 
- iiS 
- 28 

- 57 
- 35 
- f!S 
-!!O 
-1:! 

+ 1 
+ 5 
+ to 
+ 9 
+ r 

~!':ivj;_ Topog- ~~ 
feet raphy tlon 

Topog
raphy 
and 
com

pensa
tion 

Miles City, Mont., No. 193 

235·1 
2355 
2355 
2357 
2375 

.2400 
2600 
2700 
2800 
2800 

!!825 
2879 
3021 
3156 
3257 

+. 2 
+ 68 
+142 
+!!07 
+169 

+ 84 
+ 43 
+ 30 + 12 
+ 9 

+ 6 
+ 6 
+ 9 

0 
0 

0 
0 
0 
0 
5 

7 
- 12 
- 16 
- 20 
- 29 

- 46 
- 70 
-ISO 
-162 
-156 

:::::::::::::::r:::::: 

+ 2 
+ 68 
+142 
+207 
+164 

+ 77 
+"31 
+ 14 
- s 
- 20 

- 40 
- 61 
-171 
-162 
-156 

- 31 
- 31 
- 34 
- 36 
- 37 

- 64 
- 38 
- 31 
-f!O 

8 

+ s 
+ 5 
+ 10 
+ 9 
+ 7 

~!':iv~ Topog- ~:s;_ 
feet raphy tion 

Topog
raphy 
and 
rom

pensa
tion 

Huntley, Mont., No. 194 

3016 
3020 
3019 
3018 
2961 

2990 
-3029 
.3075 
3120 
3200 

3355 
3529· 
3664 
3i50 
4575 

+ 2 
+ 67 
+154 
+243 
+232 

+132 
+ iZ 
+ 46 
+ 24 
+ 15 

+ 8 
+ 10 
+ 10 

0 
0 

0 
0 
0 
3 
8 

- 10 
- 12 
- 16 
- 27 
- 33 

- 47 
- 85 
-218 
-192 
-219 

+ 2 
+ 67 
+154 • 
+240 
+224 

+122 
+ 60 + 30. 
- 3 
- 18 

- 39 
- 75 
-208 
-192 
-219 

- 48 
- 49 
- 49 
- 47 
- 44 

- 73 
- 4S 
- 89 
- 19 

(J 

! t 
+ 9 
+ 9 
+ 7 

~ :::::::: :::::::: :::::::: i 1 :::::::: :::::::: :::::::: i t :::::::: :::::::: :::::::: i t :::::::: :::::::: :::::::: i I 
Total. =-:-:-:=:-:-:==~1===:-:-:=:-:-:\--=-s7 1~===-:-:-:--=204==I== =:-:-:~22 

A 
B 
c 
D 
E 

F 
G 
B 
I 
J 

K 
L 
M 
N 
0 

Lander, Wyo., No.195 I Faribault, Minn., No.196 ' St. James, Minn., No. 19i Edgemont, S. Dak., No. 198 

5365 
(,3';0 
5:l70 
5.3<2 
5376 

5400 
5383 
5569 
5915 
6125 

6470 
6875 
7279 
7138 
7096 

t~1 I +ooo 

+391 I 
+308 
+189 
+137 
+ 97 
+ 58 

+ 47 
+ 22 
+ 15 
+ 8 

0 

0 
0 
4 
6 
8 

- 20 
- 24 
- 32 
- 43 
- 66 

-109 
-!li8 
-425 
-373 
-341 

+ 2 
+ 67 
+mo 
+300 
+383 

+288 
+165 
+105 
+ 54 
- s 
- 62 
-136 
-410 
-365 
-341 

9$9 
91'.'9 

1001) 
gt;.~ 

1000 

HY.!5 
1046 
10r.2 
10<5 
1103 

1112 
11)913 
10;9 
1050 
1021 

+ 2 
+ 64 
+103 
+ 84 
+ 42 

+ 18 
+ 7 
+ 4 
+ 8 

0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
3 

3 
4 
5 
9 

- 11 

- 18 
- 26 
- 59 
- 53 
- 56 

+ 2 
+ 6.J 
+103 
+ S4 
+ 39 

+ 15 
+ 3 
- 1 
- 1 
- 11 

- lS 
- 26 
- 59 
- 53 
- 56 

1083 
1083 
1080 
1072 
1075 

1082 
1079 
1069 
1088 
1100 

1115 
1129 
1086 
1156 
1225 

+ 2 
+ 64 
+10s 
+ 95 
+ 49 

+ 23 
+ 9 
+ 4 
+ 9 
+ 1 

0 
0 
0 
0 
0 

0 
0 
0 
0 
2 

3 
4 
4 
9 

- 11 

- 16 
- 27 
- 60 
- 57 
- 61 

+ 2 
+ 64 
+108 
+ 95 
+ 47 

+!!O 
+ 5 

0 
0 

- 10 

-16 
- 27 
- 60 
- 57 
- 61 

3499 
3495 
3472 
347.5 
3481 

3504 
3543 
3578 
3640 
3725 

38.."0 
3S38 
4100 
4288 
4150 

+ 2 
+ 66 
+157 
+256 
+2i3 

+166 
+ 82 
+ 46 
+ ·15 
+ 22 

+ IS 
+ 18 
+ 14 
+ 5 
+ 6 

0 
0 
1 
5 
8 

- 10 
- 12 
- 16 
- 30 
- 40 

- 60 
- 94 
-245 
-225 
-208 

+ 2 
+ 66 
+156 
+251 
+265 

+156 
+ 70 
+ 30 
+ 15 
- 18 

- 45 
- i6 
-231 
-220 
-202 

lS .•.•.•...•.••••.•••••••• - 68 - 11 - 12 •••••••• •••••••• •••••••• - 41 
17 
16 
15 
14 

- 68 
- 71 
- 66 
- 61 

- 11 - 12 .•••..•• ••··•·•· •••••••. - 41 
- 12 - 12 •••••••••••••••• •••••••• - 41 
- 13 
- 13 

.•...•.•...•••.• .••••.• :. - 44 

.•••..•. ••··••·• •••••••· •• - 44 
- 1!J 
- 14 

13 • • • • • • • . . • • • • • • • • • • • • • • • - g.q • • • • • • • • • • • • • • • • • • • • • • • • - 91 • • . • • • • • • • • • • • • • • • • • • • • • - f!!J • • • • • • • • • • • • • • • • • • • • • • • • - 69 
· . 12 . • • • • • • . . • • • • • • • • • • • • • • • - si . . . . . . . . . . . . . . . . . . . . . . . . - 1s • • • • • • • • • • • • • • • • • • • • • • • • - 15 • • • • • • • • • • • • • • • • • • • • • • • • - !IJ 

11 • •• •• •• • • • • •• •• • • • • • • • • • - 37 • • • • • • • • • • • •• •• • • • • • • • • • - 11 • • • • • • • • • • • • • • • • • • • • • • • • - IS • • • • • • •• • • • • • • • • • • •• • • • • - 51 
10 . • • • • • • . • • . • • • • • • • • • • • • • - 17 • • • • •• • • • • • •• • • • • • • • • • • • 9 • • • • • • • • • • • • • • • • • • • • • • • • - 11 • • • • • • • • • • • • • • • • • • • • • • • • - i!O 
9 .••••••.•••••••••••••••• 0 ••.••••••••••••••••••••• 6 •••••••••••••••••••••••• 6 •...••••••..••...••••••• (J 

s ........................ +& ...••.••.••••••..•.••••• 0 ........................ -1 ........................ +s 
7 .•••••••.••••••••••••••• +7 .••.•••••••••.•...•.•••• +6 •.•.•.•..•••.••..•..•... +8 ....•.•......•.•..•.•... +IJ 
6 •.•••..•.••••••.•.••••.• +9 ...•.•••.....•.••.•.••.• +9 .••......••.•.•..•..•... +9 ....•••.....••.•..•.•••. +9 
5 .............•.....•.•.. +9 ...•...•........•.•..... +10 .•••••••••••••••••.•••.. +10 ....................•... +10 
4 •••••••..•••••••.••••••• +s •••••••••••••••••••••••• +6 ..••••••••••••••••••••.• +6 •••••••••••.••••..•••••• +7 

3 •••••••••••••••••••••••• +5 •••••••••••••••••••••••• +4---····················· +4---····················· +4 
2 .•.•••...•.•••••••••.•.. +s ......................... +4 ........................ +4 ..•..................... +s 
1 ········ ········ ........ + 1 ........ ··•··•·· ··•·•··· + 1 ····•··· .•...... ........ + 1 ........ ·••••••• •••••••• + 1 ------------ ----------------------------------

Total ••••••••..••••••..•••.••• -275 ......•................. + 4 ·······-r······· ........ , + 19 ········1····-··· ........ -115 
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Mean elevationa and corrections for topography and -isostatic compensation, separat.e zones, for United States statio118-Contd. 

Zone 

\ Topog-
1 

El ~ Com 
1 

raphy Ele''°'" 
tifoee':it1n ~gg~- petlnson~ and tion in 

.;;:-;,_ feet 
tion 

ComTopog- pensa.. 
raphy tlon 

Topog
raphy 
and 
com
pensa.. 
tion 

Dawson, Minn., No.199 Cokato, Minn., No. 200 

A 
B 
c 
D 
E 

F_ 
G 
H 
I 
J 

K 
L 
M 
N 
0 

1059 
1060 
10.52 
10.5-S 
1050 

1056 
10i6 
1081 
1004 
1097 

1102 
1129 
1200 
1331 
1350 

+ 2 
+ 64 
+106 
+ 93 
+ 47 

+ 23 
+ 9 
+ 6 
+ 9 
+ 2 

0 
0 
0 
0 
0 

0 
0 
0 
0 

-2 

-3 
- 4· 
-5 
-9 
-12 

-18 
-27 
-66 
-65 
-il 

18 ...................... .. 
17 
16 
15 
14 

13 ................••...... 
12 
11 
10 
9 

+ 2 
+ 64 
+106 
+ 93 
+ 45 

+ 20 
+ 5 
+ 1 

0 
- 10 

- 18 
- 27 
- 66 
- 65 
- 7l 

- J3 
- 12 
- J3 
- 14 
- tp 
- $7 
- 18 
- 16 
- 19 

7 

1059 
1060 
1052 
JOSS 
JOH 

1048 
1048 
J053 
1048 
1041 

1040 
1042 
1036 
JOH 
1121 

+ 2 
+ 64 
+106 
+ 90 
+ 42 

+ 23 
+ 9 
+ 5 
+ 9 
+ 5 

+ 2 
0 
0 
0 
0 

0 
0 
0 

. 0 
-2 

-3 
-4 
.- 5 
-9 
-11 

-J6 
-24 
-57 
-53 
-56 

+ 2 
+ 64 
+106 
+ 90 
+ 40 

+ 20 
+ 5 

0 
0 
6 

- 14 
- 24 
- 57 
- 53 
- 56 

- J2 
- 12 
- 13 
- It 
- 14 

- SB 
- 15 
- ts 
- 11 

6 

l Topog-
Eleva.. . Com- raphy 
t . 1 Topog- and 
ion n raphy pe_nsa.-

1 

com
feet tion pensa.. 

tion 

fl~~~ Topog- ~~~ 
feet raphy tion 

Topog. 
raphy 
and 
com-

pensa.
tion 

Wasta, S. Dak., No. 201 Moorcroft, Wyo., No. 202 

23J7 
2320 
2.320 
2320 
2355 

2400 
2400 
2400 
2500 
2500 

2500 
2600 
2586 
2862 
3082 

+ 2 
+ 68 
+JH 
+J98 
+165 

+ss 
+ 42 
+ 21 
+ 18 
+ 7 

+ 5 
+ 6 

0 
+ 2 

0 

0 
0 
0 
0 
5 

6 
8 

- 11 
- 20 
- 24 

- 40 
- 62 
-151 
-149 
-156 

+ 2 
+ 68 
+144 
+198 
+160 

+ 82 
+ 34 
.+ 10 
- 2 
- 17 

- 35 
- 56 
-J51 
-147 
-J56 

-31 
- 32 
- 32 
- 84 
- 85 

4249 
4250 
4239 
4236 
4250 

4300 
4300 
4300 
4300 
4300 

4320 
4521 
4657 
4588 
4321 

+ 2 + 68 
+162 
+282 
+322 

+222 
+120 
+ 72 
+ 70 
+ 40 

+ 21 
+20 
+ 19 
+ 5 

0 

0 
0 
2 
6 
8 

- JO 
-12 
- 16 
- 40 
- 48 

- 62 
-107 
-272 
-240 
-214 

- 65 ..•.•••. ·•••••·• ·•·••·•• 
- 33 ········ ········ ··••···· 
-1'.9 ........ ········ ....... . 
- 18· ..•.•.•••••.••.• ·•••·••· 

6 ........ ··•·•••· ..•...•. 

+ 2 
+ 68 
+160 
+276 
+314 

+212 
+108 
+ 56 
+30 
- 8 

-41 
- 87 
-253 
-235 
-214 

- 44 
- 44 
- 41 
-45 
·- 43 
-118 
- 89 
- 81 
- 19 

6 

8 ................ · ......... - 2 ••••••·• ·••••••· .•.••••. - 1 .••••••• .••• •. .. • •..•.•• + 1 •.•.•••. ··••·••· ••••··•· + s 
7 ........................ +6 .•.•.•.................. +6 ...•.................... +6 .................•.•.... +6 
6 ...........•.••......... +9 ...•.•.................. +9 ........................ +9 ......•................. +9 
5 . . . . . . . . . . . . . . . . . . . . . . . . + 10 . • • • • • . . . • . . • • • • • . • . • . • . + 10 • . . . • . • • • • • • . . • . • • . . • . • . + 10 . • • • • • • . . • • . • • • . • • • • . • • . + 10 
4 .........•.............. +6 ........................ +6 ....................•... +7 ........................ +7 

3 .................•...... +4 .........•.•.....•...... +4 ...........••....•...... +4 ........................ +4 
2 ........................ +4 .•...................... +4 .......•................ +IJ ........................ +3 
l ........................ +1 .•...................... +1 .......•................ +1 ......•............•.... +1 

Total .. ======~======+26======:-::Ia0====1==1----+00 

A 
B 
c 
D 
E 

F 
G 
H 
I 
J 

K 
L 
M 
N 
0 

Duluth, Minn., No. 203 

708 
705 
708 
752 
806 

8.31 
Sil 
900 
932 
969 

965 
lOil 
J093 
1162 
1186 

+2 
+60 
+80 
+46 
+22 

+J2 
+4 
+2 
+5 
+ 1 

+1 
0 
0 
0 
0 

(I + 2 
0 + 60 
0 + 80 
0 + 46 

- 2 + 20 

- 2 + 10 
- 3 + 1 
- 5 - 3 
- 8 - 3 
-11 - 10 

-15 - 14 
-25 - 25 
-65 - 65 
-59 - 59 
-67 - 67 

JS ....................... . - 11 
J7 
16 
15 
14 

13 ···•·••• ............... . 
12 
11 
10 
9 : ::: :: :: : :::::::i:::::: :: 

- 11 
- 11 
- ts 
- 11 

- 18 
- 13 
- 11 
- 10 

6 

1167 
lliO 
1170 
J200 
1200 

Osage, Iowa, No. 204 

+ 2 0 + 2 
+64 0 +64 
+112 0 +112 
+102 0 +102 
+56 -3 +53 

J200 + ·23 
J200 + 11 
1200 + 7 
1180 + 11 
1150 + 1 

- 4 + 19 
- 4 + 7 
- 6 + 1 
-11 0 
-11 - 10 

1130 
1142 
1129 
1056 
968 

+ 1 
+ 3 

0 
0 
0 

-J8 
-27 
-64 
-52 
-56 

- 17 
- 24 
- 64 
- 52 
- 56 

- 10 
- 10 
- JO 
- 11 
- liJ 

- to 
- 14 
- 11 

8 
4 

1688 +132 0 +132 
J6.59 +158 - 2 +J56 
liOO +107 - 4 +103 

1700 + 50 
1700 + J8 
JiOO + 10 
1700 + 12 
1631 + 5 

1620 + 4 
1617 I + 2 
1514 + 2 
1512 0 
1539 0 

- 5 + 45 
- 6 + J2 
- 8 + 2 
-J2 • 0 
-Jtl - 11 

=~1 -88 
-i9 
-86 

- 21 
- 37 
- 86 
- 79 
- 86 

- 16 
- 17 
- 17 
- to 
- !!1 

- 86 
- SS 
_,_ 20 
- 14 

6 

Valentine, Nebr., No. 206 

2576 / 
2576 
257tl 
2576 
2575 

+ 2 
+ 68 
+148 
+219 
+191 

2580 +106 
2575 + 48 
2000 + 32 
2630 + 23 
2638 + 12 

2685 
2i62 
2721 
2644 
2496 

+ 11 
+ 6 
+ 5 
+ 5 
+ 3 

0 
0 
0 
3 
5 

s 
- 12 
- 12 
- 23 
- 28 

-44 
-66 
-J57 
-139 
-125 

+ 2 
+ 68 
+148 
+216 
+186 

+ 98 
+ 36· 
+20 

0 
- 16 

- 33 
- 60 
-152 
-134 
-122 

- 25 
- 25 
- 25 
-18 
- !8 

- 49 
-19 
-!6 
- 17 

6 

s ........................ 1 ........................ +s ........................ 0 ........................ o 
7 •.......•••..•••.••••••• +6 ........................ +6 ........................ +7 ........................ +B 
6 ........................ +9 ........................ +9 ........................ +9 .....••••••••.....•.•••• +9 
5 .. .. • • . . • • . • . . • • • • • . • • . • + 9 • • • • • • • . • • • • • • • • • . • • • • • • + 10 . • . • • • • • • • • • • . • . . • • • • • • • + 10 • • • • • • • • .. • • • • • • • • • • • • • • + 11 
4 ........................ +6 •••.•............•.•••.• +6 ........................ +7 ........................ +7 

~ :::::::: :::::::: :::::::: i 1 :::::::: :::::::: :::::::: i j :::::::: :::::::: :::::::: i 1 :::::::: :::::::: :::::::: i f 
Total .• ====1==-=103::::-=:==::-+oo ~====---+531======----+40 
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Mean elevations and corre.ctionsfor topography and isostatic rompensation, separate zones, for Uni'.ted State.i stationB--Contd. 

Zone , 

A 
B 
c 
D 
E 

F 
G 
H 
I 
J 

K 
L 
M 
N 
0 

~~~Vf.;_ Topog- ~c:~ 
feet raphy tion 

Topog-
raphy Eleva- Com-
and tion in Topog- pensa-
com- feet raphy tlon 

pensa-
tion 

Topog-
raphy Eleva- Com-
and tion in Topog- pensa-
com- feet raphy tion 

pensa-
tion 

Topog
raphy 
and 
oom
pensa
tiou 

Wheeling, W. Va., No. 207 Leon, Iowa, No. 208 Laurel, Md., No. 209 

674 
676 
676 
61)2 
694 

808 
873 
978 

1002 
1059 

1070 
1112 
1100 
1013 
1196 

+2 
+59 
+78 
+48 
+18 

+9 
+5 
+3 
+2 
+1 

+1 
+2 
+2 

0 
0 

ol 
·O 
0 
0 
0 

-2 
-3 
-5 
-9 
-12 

-17 
-27 
-C..S 
-51 
-60 

+2 
+59 
+78 
+48 
+18 

+7 
+2 
-2 
- 7 
-11 

-16 
·-25 
·-C-.3 
-51 
-60 

1127 
1130 
1114 
1007 
1100 

1100 
1100 
1100 
1100 
1100 

1100 
1082 
1057 
1012 
943 

+ 2 
+ 63 
+108 
+ 96 + 51) 

+ 24 
+ 9 
+ 8 
+ 6 
+ 2 

+ 2 
+ 2 
+ 1 

0 
0 

ol 
8 I 

-2 

-3 
-4 
-5 
-9 
-11 

-18 
-26 
-58 
-.52 
-50 

+ 2 
+ 63 
+108 
+ 96 
+ 54 

+ 21 
+ 5 
+ 3 
- 3 
- 9 

- 16 
- 24 
- 57 
- 52 
- 50 

176 
180 
168 
lG!l 
173 

206 
232 
251 
261 
262 

270 
265 
186 
21)2 
413 

+-2 
+36 
+16 
+3 
+ 1 

+ 1 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

- 1 
- 1 
- 1 
-2 
-3 

-4 
-6 
-11 
-13 
-~1 

+2 
+36 
+16 
+3 
+ 1 

0 
- 1 
- 1 
-2 
-3 

-4 
-6 
-it 
-13 
-21 

~~~v~ Topog- ieC:~ 
feet raphy tion 

Topog. 
raphy 
and 
oom

pensa
tlon 

Harrisburg, Pa., No. 210 

340 
344 
344 
347 
318 

333 
389 
386 
4i2 
542 

582 
004 
68G 
762 
759 

+2 
+52 
+as 
+13 
+9 

+ 1 
+ 1 
+1 

0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

-1: 
-1 
-2 
-4 
-6 

-9 
-14 
-39 
-38 
-38 

+2 
+52 
+38 
+13 
+9 

0 
0 

-1 
-4 
-6 

-9 
-14 
-39 
-38 
-38 

18 . . . .. . . . .. .. .. .. .. .. .. .. -13 .. .. • .. • .. • .. ... .. .. . .. . - 9 .. .. • • .. .. .. .. .. .. .. .. .. - 7 . • .. .. .. .. .. .. .. .. • .. .. . -10 
17 ........ ........ ........ -13 ........ ........ ........ - 9 ........ .... .... .. ...... - 8 ........ ........ ........ -10 
16 . ....... ........ ........ -13 ........ ........ ........ - 9 ........ .. ...... .. ...... - 8 ........ ........ ........ - 9 
15 ... ..... ........ ... ..... -II ........ ........ ........ - 10 ........ .. .... .. ........ - 8 .. . ..... ...... .. ........ - 7 
14 .. . .. .. • .. .... .. .. .... .. -10 .. .. .. .. .. .. .. .. .. .. . .. . - II .. .. .. .. .. .. .. .. .. .. .. . • - 4 .. .. .. .. .. .. .. .. .. .. .. .. - 4 

g :::::::: :::::::: :::::::: : 1g I:::::::::::::::::::::::: : 1g :::::::: :::::::: :::::::: :ti~ ........ ........ ........ :t1f 
~3 :::::::: :::::::: :::::::: t I j:::::::: :::::::: ::.:::::: = :; :::::::: ::::::::!:::::::: ii~ ~-~-:_:~_;_-~_;_-~_!~_;_· :_:~_;_ .. _:~_;_· ~.~_-_:~.:_:~-~_:_:! i:~ 
8 .. .. • .. • .. .. .... .... .. .. + 8 .. • .. .. • • .. • .. .. .. .. .. .. Q .. .. .. .. .. .. .. .. .. .. .. .. +te +JIB 
7 ........ ........ ........ + 6 ........ ........ ........ + 8 ........ ........ ........ + 6· ........ ........ ........ + 6 
6 ........................ +6 ........................ +9 ........................ +6 ........................ +6 
5 ........................ +& ........................ +11 ........................ +7 ........................ +7 

: :::::::: :::::::: :::::::: : : ::::::~: :::::::: :::::::: : : :::::::: ::::::::!:::::::: : : 1:::::::: :::::::: :::::::: : : 
i :::::::: == :::::::: :t 1 :::::::: :::::::: :::::::: :t ~ ::::::::,::::::::!:::::::: :t t 1::::::::1:::::::: :::::::: :t t 

Total .......................... 1 -34 ........ ........ ........ + 731·····... ........ ........ ·+73 \: ....... J ........ ..... :.. +24. 

Pittsburg, Pa., No. 211 

A 
B 

.c 
D 
E 

F 
G 
H 
I 
J 

772 
m 
778 
777 
850 

865 
925 
966 
990 

1031 

+2 
+oo 
+87 
+61 
+26 

+13 
+4 
+4 
+4 
+2 

gl 
0 

-1 
-2 

-3 
-3 
-5 
-8 
-11 

K !OM + 1 -17. 
L 1075 0 -26 I 
M 986 0 -58 
N 1200 0 -61 
0 1236 0 -62 

18 ....................... . 
17 
113 
15 
14 

13 ....................... . 
12 
11 
10 

9 

I :::::::r:::::::::::::: 

+10 
+ 1 
- 1 
·- 4 
-9 

-\R 
-2ti 
-58 
-61 
-62 

-11 
-12 
-13 
-10 
-9 

-tt 
- 1 
·+ 4 
+9 

' + 7 

R'lcl..--ville, Md., No. 21::? Upper Marlboro, Md., No. 213 

422 
4.24 
429 
425 
418 

401 
381 
38.5 
372 
365 

+2 
+56 
+50 
+22 
+s 
+3 
+l 
+1 

0 
0 

0 
0 
0 
0 
u 

-1 
- 1 
-2 
-3 
-4 

31\S O -6. 
300 0 -9 
246 0 -14 
342 0 . -17 
497 0 -25 

+ 2 
+ 56 
+ 50 
+ 22 
+ 8 

+ 2 
0 
1 
3 
4 

6 
9 

- 14 
- 17 
- 25 

38 
40 
35 
32 
69 

90 
94 

100 
121 
124 

140 
90 
61 

157 
310 

+2 
+12 
+1 

0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 

-1 
-1 
-1 

0 - 2 
0 - 2 
0 - 3 
0 - s 
0 -16 

7 ...................... .. 
8 ···•·•·· ............... . 

i 1:::::::: :::::::: :::::::: 

~ !~ ~~~~~~~~ ~~~~~~~t~~~~~~ 
+ 11 ....................... . 

+2 
+12 
+l 

0 
0 

0 
0 

-1 
- l 
-1 

-2 
-2 
-3 -s 
-lG 

-6 
-7 
-s 
-5 
- t 

+7 
+15 
+JP 
+17 
+11 

Fairfax, Va., No. 214 

378 
372 
350 
361 
359 

3.52 
358 
345 
302 
275 

~i~ I 278 
370 
520 

+2 
+53 
+40 
+16 
+10 

+ 2· 
+ 1 
+l 

0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 

-1 

- 1 
- 1 
-2 
-2 
-3 

-4 
-5 
-16 
-19 
-26 

::'.:'.:::!:::::::::::::::: 

+ 2 
+ 53 
+ 40 
+ 16 
+ 9 

+ 1 
0 
1 
2 
3 

4 
5 

- 16 
- 19 
- 26 

7 
8 
8 
8 
5 

0 
+ l!J 
+ 17 
+ J7 
+ II 

8 ........ ........ ........ + 9 ........ ........ ........ + tfJ •••••••• ......... ........ +1'1 .·....... ........ ........ + 12 
7 ........................ +6 ........................ +6 ........................ +6 ....................... +6 
6 ........................ +13 ........................ +11 ........................ +6 ........................ +6 

~ .. :.·_ ::.:.·:: .:::.::· ; ; :::::··:···:·:::::::···I ; l :_·:··:: ·:::· . ·:··:.·: ~ ~ :: ::t::·]·:::·:: ~ l 
Total .. ~~1~1--+S"~~l~J+rnl~J~J~J~l~l~l~\----+lli 



INVESTIGATIONS OF GRAVITY AND ISOSTASY. 45 

Mean elevatiom and corrictwnafor topography and isostatic comp.enaat-ion, separate zones, for United States statiom-Contd. 

Ele- Topog- Ele- Topog- Ele- Topog- Ele- Topog- Ele- Topog-
To- Com- rapby To- Com- raphy To- Com- raphy To- Com- raphy To- Com- raphy va- pog- pen- and va- pog- pen- and va- pog- pen- and va- pog- pen- and va- and ti on ti on ti on tion· ti on pog- pen-

in ra- sa- com- ln ra- Sa- com-· in ra- sa- com- in ra- sa- com- in ra- .sa- com-
Zone feet phy ti on pensa- feet phy ti on pensa- feet phy ti on pensa- feet phy tion pensa- feet phy ti on pensa-

ti on ti on tion tlon tion 

Crlsll.eld, Md., No. 215 Fredericksburg, Va., No. 
216 . Dover, Dt>l., No. 217 North Tamarack, Mich., 

No. 218 · · Hagerstown, Md., No. 219 

A 4 +1 0 + 1 52 + 2 0 + 2 38 + 2 0 + 2 1215 + 2 0 + 2 544 + 2 0 I + 2 
B 6 0 0 0 60 +15 0 +15 42 +10 0 + 10 1215 + 64 0 + 64 551 +56 0 +56 c 4 0 0 0 54 + 2 0 + 2 40 + 1 0 + 1 1212 +114 0 +114 556 +64 0 +64 
D 4 0 0 0 47 0 0 0 38 0 0 0 1212 +111 - 1 +110 559 +36 - 1 +35 
E 4 0 0 0 47 0 0 0 30 0 0 0 1207 + 60 - 3 + 57 559 +17 - 1 +16 

F 2 0 0 0 62 0 0 0 31 0 0 0 119S + 24 - 4 + 20 556 + 4 - 2 + 2 
G 1 0 0 0 98 0 0 0 32 0 0 0 1148 + 8 - 4 + 4 560 + 2 - 2 0 
H 1 0 0 0 138 0 - 1 - 1 28 0 0 0 1034 + 8 - 5 + 3 556 + 1 - 3 - 2 
I - 4 0 0 0 154 0 - 1 - 1 29 0 0 0 825 + 7 - 7 0 547 + 1 - 5 - 4 
J - 3 0 0 0 169 0 - 2 - 2 28 0 0 0 743 + 1 - 8 - 7 553 0 - 6 - 6 

K - 2 0 0 0 168 0 - 3 - 3 27 0 - 1 1 659 0 -11 - 11 692 0 -11 -11 
L - 1 0 0 0 181 0 - 4 - 4 28 0 - 1 1 632 0 -15 - 15 771 0 -18 -18 
M - 3 0 0 0 152 0 - 9 - 9 27 0 - 1 1 508 0 -30 - 30 807 0 -47 -47 
N - 6 0 0 0 'J!iJ7 0 -15 -15 36 0 -12 - 12 572 0 -30 - 30 769 0 -40 -40 
0 -26 0 +l + 1 470 0 -24 -24 92 0 - 5 5 596 0 -30 - 30 923 0 -46 -46 

18 ... ~-. ······ ...... + 4 --···· ···-·· ···-·· - 5 --···· ...... ······ 2 ------ ...... ...... - 8 . ..... ······ . ..... -10 
17 ...... ······ ...... + 5 . ..... --···· ···-·· - 7 . ..... ------ ······ 2 -----· -----· ...... - 10 . ..... ······ . ..... - 9 
16 ...... ······ ...... + 8 . ..... ...... ...... - 7 . ..... ······ ······ + 1 ...... ...... ...... - 10. ······ . ..... - g 
15 ...... ······ ...... + 10 . ..... ...... ...... - 7 ...... . ..... + 3 ...... ······ . ..... - 9 ...... . ..... ······ - 7 
14 ...... ······ ...... + 12 ...... ...... ...... - 4 . ..... ...... ······ + I\ ...... ······ ...... - 9 . ..... ...... ······ - 5 

13 ...... ······ ...... + !!5 . ..... . ..... ...... + 4 ······ ...... ······ + 13 ...... .. · .... ...... [ - 16 . ..... ······ . ..... - 1 
I!! ...... ······ ...... + f!S . ..... ······ ······ +14 ...... ...... ······ + 16 ...... ...... ...... , - 1fJ . ..... ······ . ..... + 9 
11 ...... ······ ...... + f!J ······ . ..... ...... +17 ...... ...... ...... + 19 ...... ...... ....... 8 . ..... ······ . ..... +14 
10 ...... ······ ...... + 18 ...... . ..... ...... +18 ...... ...... . ..... + 18 ...... ...... - 6 . ..... ······ . ..... +15 
9 ...... ······ ······ + JS ...... . ..... ...... +1:2 ...... ...... . ..... + J:g ...... ...... - s ...... ······ . ..... +w 
8 ...... ······ ...... + 14 . ..... ······ ······ +n . ..... ······ ...... + 14 . ..... ...... + 8 ....... ······ . ..... +11 
7 ...... ······ ...... + 5 . ..... ...... ...... + 5 ...... ...... . ..... + 6 ...... ...... ...... + 6 . ..... ······ . ..... + 6 
6 ······ ······ ...... + 6 . ..... ...... ...... + 6 ······ ...... . ..... + 6 ...... ...... ...... + 8 . ..... ······ . ..... + 6 
5 ...... ······ . ..... + 7 ······ ...... ...... + 8 ······ ...... ...... + 11 ...... ...... ...... + 8 ...... ······ . ..... + 7 
4 ...... ······ ······ + 7 ...... . ..... ...... + 7 ...... ...... . ..... + 6 ...... ...... ...... + 6 . ..... ······ ...... + 11 

3 ...... ······ ...... + tl ...... ...... ...... + 6 ...... ...... . ..... + ti . ..... ...... ...... + 4 ······· ······ ······· + 8 
2 ...... ······ . ..... + 3 ...... . ..... ...... + s ...... ...... ······ + 4 . ..... . ..... ...... + f ······ ······ ...... + 4 
1 ...... ······ . ..... + 1 ...... . ..... ...... + 1 ······ ...... ······ + 1 ...... ······ . ..... + ...... ······ . ..... + 1 
-------------------------------------------

Tot.'ll. ...... ...... ...... +193 ...... . ..... . ..... +43 ...... ······ ...... +126 ...... ...... ······\ +201 ······· ······ ······ +55 . 
I I I I I 

MEAN ELEVATIONS AND CORRECTIONS FOR TOPOGRAPHY AND ISOSTATIC COMPENSATION FOR 
SEPARATE ZONES AT SELECTED STATIONS IN EUROPE. 

No doubt the Geodetic Survey of Ca11ada will publish the data for the separate zones at 
stat.ions in that cow1try. The publication of the '' Smvey of India" a· does not give the effect. 
of topography and compensation for the separate zones in India. 

For the purpose of testing the gravity height formula (see pp. 93 to 96) a number of European 
stat.ions were reduced for topography and compensa.tion by the Hayford method. The depth 
of compensation used was 113.7 km., the one on which the reduction .tables in Special Publication 
No. 10 a.re based. 

It is believed that the elevations of the topography and the corrections for the separate· 
zones as given in the following table are of sufficient interest and value for the purposes of 
further investigations to warrant their publication here. As in the preceding table the cor
rections given in the following table a.re in units of the fourth decimal place in dynes. Figures 
printed, in italics represent values interpolated from smTow1ding stations according to methods. 
explained in Special Publication No. 10, pages 58 to 65, or represent values found fo be identical 
with those for a station very close by. 

a See Survey of India, Professional Paper No. 15, "The pendulum operations in India and Burma, 1908 to 1913," by Capt. H.J. Couchm,m,. 
R. E., Deputy Superintendent, Survey of India, Dehra Dun, India, 1915. 
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Mean .elevations and cc.rreitionB for topography and isostatic competllltltion, 86parate zones, for 86kcted stat·iom in Europe. 

Topog- Topog. To110g-. 
Eleva- Com- rapb,y Eleva- Com- mpby I ~f? C'-0m- rapby tion in Topog· pensa- and tlon.in Topog- pellllllr and Topog- pensa- and 

· feet mpby tion com- feet · rapby tlcin com- mpby tJon com-
Jll!.Ill!&- pens&- pen.sa-
t ion tlon tJ.ln 

EleVll- Topog- Com

~:f1 mpby ~~ 

ToJl.Og
mphy 
and 
com. pt: 

St.llfserjooh, Austria (Stelvlo Fnmzenbl!he, Austria, No. 2 Schneekoppe, Germauy, No. 3 Alter Brooh, Germany, No. 4 . Pass), No. 1 • 

A 
B c 
D 
E 

F 
G 
H 
I 
j 

K 
L 
M 
N 
0 

9065 
0050 
9080 
9160 
8845 

8900 
85t'M) 
8210 
7430 
7140 

+ 2 
+ 70 
+164 
+342 
+809 

+509 
+369 
+296 
+251 
+140 

7280 +115 
7300 + 74 
5990 + 60 
42!Jl + 23 
2llSO 0 

0 
4 
8 

- 12 
.- 16 

- 28 
-30 
- 42 
- 66 
- 74 

-121 
-174 
-339 
-222 
-140 

+ 2 
+66 
+156 
+330 
+493 

+481 
+839 
+254 
+ls.5 
+ 66 

- 6 
-100 
-2;'9 
-199 
-UO 

18 •.....•• ·••••••• •••••••• - 27 
17 .....••. •••••••• ........ - 26 
16 •.•••••• •••••••• ••••.•.. - 26 
u; ......•. .•...... •....... - 26 
14 ...••......•••..•••..... -21 

13 ••••••.. •···••·· •••.••.. 
12 ···••••• •••••••.•••••••• 
11 •••••••••••••••••••••••• 

- 20 

10 -······· ••••··•• •••••••• + 
9 •.•..••.••••••••..•••••• 

8 ••..••••.••..........••. + 
7 •••••••· •••••••• ••··•••• + 
6 •.•.•... ••···•·· ·····•·• + 

4 
0 
1 
0 

6 
4 
2 
0 5 •···•··· ···•••·••••···•· 

4 ••••••.• •••••••• •••••••• + 3 

7178 
7180 
7LSO 
7440 
7500 

8140 
&m 
8i50 
7840 
7440 

+ 2 
+6S 
+164 
+313 
+450 

+an 
+259 
+190 
+164 
+90 

0 
() 
4 
6 

- 16 

-26 
- 81 
- 45 
- 71 
- 79 

7130 + 77 -118 
7220 + 52 -172 
5990 + 45 -34."J 
4220 + Zi -223 
28SO 0 -140 

+ 2 
+ 68 
+160 
+807 
+434 
+347 
+228 
+145 
+ 93 
+ 11 

..:. 41 
-120 
-29$ 
-200 
-140 

- 27 
-!!IJ 

f6 
ffJ 
fl 

-$0 

t 
+ t 

Q 

5266 
6250 
5110 
4700 
4190 

4050 
3630 
3400 
2910 
2300 

2070 
1860 
11.50 
&10 
&1'0 

+ 2 
+ 62 
+145 
+262 
+333 

+266 
+150 
+ 98 
+so 
+ 35 

+ 16 
+ 11 
+ 14 

0 
0 

0 
0 
4 
6 
s 

- 10 
-12 
- 16 
- 28 
-22 

-20 
- 3S 
- 63 
- 44 
- 51 

+ 6 •••••••• •·•••••• •••••·•• + 4 •••••••• •••••••••••••••. + f! ............................ . 
Q ·-······ •••••••••••••••• 

+ 8 ..•••.•• •••••••• .•••...• 

+ 2 
+62 
+u1 
+2.56 
+32.; 

+256 
+138 
+82 
+~ +13 
- 4 
- 27 
- 49 
- 44 
- 51 

s 
7 
7 
8 
8 

- 20 
- 12 

8 
4 

+ 2 

+ 4 
+ 4 
+ 2 

0 
+ 3 

3010 
3000 
2980 
2980 
2990 

3140 
3440 
3190 
2Ji40 
2380 

+ 2 
+ 62 
+us 
+231 
+226 

+126 
+ 61 
+ 2R 
+ 35 
+ 20 

0 
0 
0 
0 

-8 

-10 
-l2 
-16 
-22 
-24 

1950 + 9 -:n 
1700· 0 -34 
lt:lO + 13 -65 
800 0 -45 
000 0 -51 

+ 2 
+ 62 
+148 
+!!31 
+218 

+116 
+ ~9 
+ 12 
+ 13 
- 4 

- 12 
-34 
-&2 
- 45 
~u 

8 
7 

- r 
- 8 
- 8 

-fO 
- 1! 

8 

+ i 
t i 
+I! 

0 
+ IJ 

3 •·•··•••· ••••..•• ••.••..• + 5 •••••... ···••··· ........ + 5 ••••..•• •••••••• •••••••• + 5 ......•. .••.•... ..••.... + 5 
2 .•...•..••..•••• ··•····· + 5 ••••.•.. ........ ..•..•.. + fj •••••••• •••••••• •••••••• + 5 ••...... ·•·•···· ......•.. + 5 
1 ........ ........ ........ + 1 ..••.... ..••.... ..•..... + 1 ........ •••••••• ·······' + l ......•• .•••.... .......• + 1 ,__ ------~ __ . ____ ..____ ______ ,_ -----------

'i'otal ••....•...•..•...•..••...• +1525 •••••••• ·••••••• •••••••. +873 ••••..•••••••...•••..... +1000 ••••••.. •·••·•·· ••••.... +597 

Brooken, Germany, No. 5 Scharfl!nstein, Germany, No. 6 Na.ye, Switzerland, No. 7 Villeneuve, Switzerland, No. 8 

A 
B 
c 
D 
E 

F 
G 
H 
I 
1 

x 
L 
M 
N 
0 

3740 + 2 
ll740 + 68 
3700 +154 
3560 +258 
3240 +278 

2876 +167 
2450 + !'<5 
2320 + 49 
1980 + 52 
1580 + 21 

1170 0 
900 0 
&JO + 5 
600 () 
700 0 

0 
0 
0 
6 
8 

- 10 
- 12 
- HI 
- 20 
- 111 

- 10 
- lS 
- 35 
- 31 
-38 

18 .••.•.•.•.•.....••••••. , 
17 •••••••• ..••..•• •••••••· 
16 •·•••••• ••• ·•••• •••••••• 
15 ••••.••••••••••••••••••• 
14 ···'···· •••••••• •••••••• 

+ 2 
+ 68 
+154 
+252 
+270 

+l.57 
+ 71 
+33 
+ 32 
+ 5 

- 10 
- 18 
- 30 
- 31 
-38 

6 
(J 

- 7 
- IJ 
- r 

13 •••••••• •••••••• •••••••• - 18 

2044 +2 0 
2020 + 61 0 
1990 +133 0 
202.5 +181 0 
2050 +143 7 

2078 + 70 8 
3100 + 33 9 
2100 + IS - 16 
1780 + 18 - 14 
14611 1 - 15 

1170 0 - 13 
000 0 -18 
660 0 -35 
600 0 - 31 
700 0 -38 

u :::::::: :::·::::: ::::::·:: - 1~ :::::::: :::::::: :::::::: 
10 ·••····· .•...••. ··••···• 8 
9 ••••.... •·•·•••• ••······ + 8 

+ 2 
+ 61 
+133 
+m 
+136 

+62 
+ 2-1 
+ 2 
+ 4 
- 16 

- 13 
- 18 

35 
- 31 
- 88 

fl 
6 

- 7 
- 6 
- 7 

- 13 
- 15 

6 
3 

+ 3 

6520 
6530 
&.180 
5920 
5410 

4i10 
4300 
4100 
3820 
3390 

3950 
mo 
4710 
5080 
2700 

+ 2 
+59 
+157 
+257 
+385 

+319 
+201 
+140 
+111 
+ 56 

+ 55 
+ 38 
+30 + 17 

0 

0 
0 
4 
6 

- 11 

- 15 
- 16 
-22 

30 
- 35 

-64 
-102 
-273 
-269 
-139 

+ 2 
+ 59 
+153 
+251 
+.3!4 

+304 
.+185 
+118 
+ 81 
+ 21 

- 9 
- C4 
-243 
-252 
-139 

-1!6 
-14 
-16 
-1!1 
- 1/J 

- 18 
6 

+ 1 
+ 1 
+ :t 

1230 
1250 
1250 
1200 
1270 

1720 
23!lO 
2820 
8180 
8420 

37ll0 
4200 
4310 
5INl 
2700 

+ 2 
+ 62 
+lII 
+109 
+ 55 

+ 19 
- 1(1 
-14 
- 22 
- 3 

=~~I 
- 14 
+ 1 

0 

0 
0 
0 
0 
0 

4 
7 

- 16 
- 25 
-35 

- 57 
- 95 
-251 
-272 
-139 

8 •••••••• •••••••• ........ + II ••••••.• •.•••••• •••••••• + 6 •••••••• •••••••• •••••••• + ii •••••••••••••••••••••••• 
7 •••••••• ••..•••• ••.••.•• + 4 .•••..•. ··••···· •••·•·•• + 4 ••••···· •••••••• ·•••••.•. + ii ...•.•••••••••.• ···••••• 
8 •••••••· ········ .•.•.... + 3 ........ ........ ........ + 2 •··•···· ·······-~······· + 4 ..•..••••••....•..•..•.. : :::::::: :::::::: :::::::: : : :::::::: :::::::: :::::::: : : :::::::: :::::::: :::::::: : : :::::::: :::::::: :::::::: 
ll •••••••· •••••••• ·•••••·• + 6 .••••••• •••••••. + 5 •••••••• .••...•. ··•••••• + 6 •••••••••••••••••••••••• 
1 ..••.... ..•...•. ........ + 1 ..•.••.. .••••... + I .•...... ........ ..•...•. + 1 ..•.•••.••...••..••••••• 
------t---i---1---·l---1--~----- --· 

TolBI.. •••••.•• .••••... ......•. +s79 •••...•• .••••.•. .••. +414 ••...••. •••.•.•• ••.•..•. +ias ......•....... _..········I 

+ 2 
+62 
+n1 
+109 
+ 55 

+ 16 
- 17 
- 80 
- 47 
- 38 

- 76 
-no 
-265 
-271 
-139 

-25 
- 24 
- 2.5 
- 21 
- 16 

- 18 
6 

+ 1 
+ 1 
+ 2 

+ 5 + /j 

t f 
+ 3 

t ! 
+ 1 

-742 



INVESTIGATIONS OF GRAVITY AND ISOSTASY. 47 
Mean elevations and eorrectionafor topography and isostatic eompensatfon, separate zones, for selected stationa in Europe

Continued. 

Topog- Topog- Topog- ToJJog-
EleV11.- Com- raphy 'EleV1!.- Com- raphy Eleva- Com- raphy Eleva- Com- raphy 
tionin Topog- pensa- and tionin Topog- pense.- and tlon in Topog-

pan~a-
and tion in Topog- pensa- and 

feet raphy tion com- feet · mphy tion rom- feet raphy tio11 rom- feet raphy tion com-pensa- pensa- pense.- pensa-Zone tion tion tion tion 

Chaumont, Switzerland, No. II Neuenburl!'.z Swftzerlsnd (Neu- Garner<rrat, Switzerland, No. 11 Ritrelber .. , Switzerland, No. 12 cha.tel) No. 10 o " 

A 3340 + 2 0 + 2 
B 33.'iO + 58 0 + 58 
c 3330 +146 0 +146 
D 3270 +241 5 +236 
E 3080 +243 s +235 

F 2580 +144 s +136 
G 2180 + 64. 8 + t6 
H :!060 + 35 - 15 + 2J 
I 2310 + 41 -:!2 + 18 
J 2540 + 22 - 30 - s 

K 2510 + 14 - 36 - 22 
L 2500 + 1 - 61 - 60 
M 2760 + 61 -11J2 I -1.;6 
N 3120 + 10 -170 -160 
0 2960 0 -150 -150 

18 ........ ........ ·-······ - 24 
17 ........ ........ ·-······ - 24 
16 ........ 

::::::::j::::::::I 
- 22 

15 - 21 
14 - 21 

13 ---····· ........ ········ - 23 
12 ---··-·· -······· ·····--· 6 
11 ......... ·····--· ········ + 4 
10 ........ ·····--- ······-· + 2 
ll ........ ........ ········ 

1600 +2 0 
1570 + 61 0 
1540 +122 0 
1530 +148 0 
1640 + 86 2 

1810 
1970 
1840 
196a 
2430 

2480 
2520 
2760 
3120 
291l0 

·+ 3:3 
+ 16 
+ 11 
+. 7 
+ 5 

- 10 
+ !l 
+ 2 
+ 4 

0 

+ 2 
+ 64 
+160 
+311 
+487 

+ 2 "+ 2 0 
+ 61 + 6~ 4 
+122 +IM 4 
+148 +323 - 12 
+ 84 +504 - 17 

+sos 
+371 

+ 34 +538 - 30 
+ 10 +402 - 31 

+289 
+212 

- 1 +333 - 44 
- 10 +306 -94 
- 22 +180 -107 + 73 

- 45 +137 -146 - 9 
- 97 
-246 

- 61 +so -Iii 
-160 + 52 -328 
-162 +:?6 -243 -217 
-150 + 2 -162 -160 

- 32 
- 31 
- 23 
- 17 

- !?4 
- 114 
- !:S ...................... .. 
- ~'O· ....................... . 
- !?1 ~ 11 

8420 + 2 0 + 2 
8400 + 60 0 + 60 
8340 +156 4 -t-152 
828() +326 9 +317 
8100 +480 - 16 +464 

7590 +457 - 23 +434 
7980 +336 -30 +306 
8660 +269 - 4b +224 
9940 +216 - SS +12S 

10 390 +121 -lOS + 13 

8730 +105 -146 - 41 
7410 + 65 -175 -110 
5770 + 63 -339 -271} 
4550 + 25 -244 -219 
2920 0 -142 -142 

-······· ----···· ........ - Sil 
-------- ·-·-···· ........ - 81 ........ ········ . ....... - iS ........ ·------- ·-·-···· - 17 
-------- ......... ........ - 11 

. --- •• -- -- . -- . -- - - ••. -- . - 2J - . - . - .•.. - .••. -- . - - . -- • • - 11 -- . - ... - .. - . - . - - . - . ... .. - 11 

........................ 6 ........................ .; ..•.......•.......•.•.•• d 

........................ +4 .............••...•..... +3 ........................ +s 
+ :::::::: ::::::::!:::::::: t } ::::::::':::::::: ::::::::! + ~ ........ ········1··:···.. + ~ 

? :::::::: ::::::::!:::::::: ! ~ :::::::: ::::::::1::::::::1 t 11:::::::: :::::::: :::::::: t ~ ;;;;;;;;;;;;;;;;I;;;;;;;; t ~ 
~ :::::::: :::::::: ::::::::1 t 1 ........ ........ ........ t ~ ........ ........ ........ t t ................ ······-· :t 1 

_i.§§1~41§1§~~~1~µ,J§~~-!J 
Zermatt, Switzerland, No. 13 

A 5260 + 2 0 
B 5260 + 6S 0 
c 5280 +lM 4 
D 54SO +296 6 
E 6230 +346 - 14 

F 7044 +233 - 21 
G 7910 +116 - 28 
H 8700 + 60 - 43 
I 9380 + 25 - SI 
J 10 500 + 6 -111 

K 8S60 + 25 -149 
L 7720 + 19 J -182 
M 6:120 + 22 -343 
N 4770 + 9 -246 
0 2920 0 -142 

18 ......... ·······- . ....... 
17 ........ ........ 
161:::::::: 
15 ·•·•·••· 14 .••...•. 

lS •...•.•..•..••......•.•• 
12 
11 
10 
9 

............................. 
•••••••• 1 •••••••••••••••• 

+ 2 
+ 68 
+lllO 
+290 
+332 

+212 
+ 88 
+ 17 
- .)6 
-105 

-124 
-163 
-321 
-237 
-142 

- 32 
- St 
- f3 
- 17 
- 11 

- 11 
(J 

+ iJ 
1 

+ ;J 

Belalp, Switzerlond, No. 14 

6995 + 2 0 
6900 + 52 0 
6770 +H2 4 
6-'l30 +:J.S9 6 
6310 +421 - 13 

asao I +388 - 20 
6710 +262 - 25 
6810 I +175 - 32 
6990 +137 -61) 
6990 + 86 - 74 

7480 + 68 -125 
0000 + SI -162 
tS20 + 40 -340 
42.'\0 + 24 -230 
3210 0 -157 

......... ········ ········ ········ ........ ········ 
··-····- ........ ········ -------- ......... ········ ·----·-- ........ .......... 

:::::::: ::::::::1:::::::: 

+ 2 
+ 52 
+13~ 
+283 
HOS 

+368 
+237 
+143 
+ ';7 
+ 12 

- 57 
-Ill 
-300 
-206 
-157 

-.:llJ 
- es 
- 1!2 
-!!O 
- 14 

- 16 
7 

+ 1 
+ 1 
+ 1 

Brig, Switzerland, No. 15 Egg!shorn, Switzerland, No. 16 

2240 + 2 
2'250 + 64 
2270 +139 
2440 +1S9 
2680 +H9 

3070 + 72 
4030 + 17 
5100 - 24 
62.'iO -.51) 
6900 - 34 

7170 - 33 
7290 - 29 
5860 - 15 
4250 + s 
3210 0 

........ ........ 
········ ·······-
········ ........ ........ . ....... 
. ....... . ........ 

0 
0 
0 
0 
8 

- 10 
- 14 
- 25 
- t2 
- iS 

-119 
-lt\9 
-343 
-226 
-157 

........ 

........ 

........ 
·····-·· .......... 

+ 2 7180 
+ 64 7130 

. +139 7010 
+189 6900 
+141 6990 

+ 02 6590 
+ 3 6070 
- 49 6240 
-11)8 7120 
-109 803o 

-15!! 8140 
-1118 6210 
-358 5370 
-218 4060 
-157 3330 

- 26 ........ 
- 25 --------
- 22 , •••••••• 
- 20 ....•... 
- 14 ........ 

- 16 
7 

+ 1 
+ 1 
+ 1 

+ 2 
+54 
+145 
+293 
+442 

+371 
+247 
+190 
+162 
+ 84 

+RS 
+ 45 
+ 45 
+ 20 

0 

........ 

........ 

......... 

0 
0 
4 
6 

- 15 

- 20 
- 20 
- 31 
- 62 
- 86 

-136 
-140 
-3li 
-218 
-159 

. ....... 
········ 
-······· 

+ 2 
+ 54: 
+141 
+287 
+427 

+351 
+227 
+159 
+100 - 2 

- 6~ 
-90 
-272 
-198 
-159 

-~ 
- !!5 
- ts 
-fO 
- 14 

- 18 
7 

+ 1 
+ 1 
+ 1 :::::::: ::::::::1:::::::: 

8 ......................•. +8 ...•..............•.•... +6 ........................ +6 •.•.................•..• +6 71········ ········ ........ + 6 •••••••· ........ ·••••••• + 6 •••.•.•• •.•••••• •••. .... + 6 •·•••·•· ··•·•·•• ··•••••· + 6 

! ::: ::::L::::: .>:: ! ! : ::: .. ·. :::: c:::. ! ! :: ::] :: : : . :;:: : ! ::> :: :::· :.:.::: I : ! 
~ ::::::::j::::::::I,:::::::: t ~ ::::::::

1

::::::::1
1

:::::::: t ~ !::::::::_!:::::::: :::::::: t i (:::::::: ::::::::\::::::::\ t 1 
Tow •.. _ .••..•.. ) .•.....•..••.... - 74 ........ 

1 
.••.•.......•... +i91 l·······-J-······· ........ -847 i········ ·······-J-·······J +~o 
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Mean elevations and corrections/ or topography and isostatic com.pensation, separate zones,f or selected stations in Europe-Con. 

Zone 

A 
B 
c 
D 
E 

F 
G 
H 
I 
J 

K 
L 
M 
N 
0 

lS 
17 
16 
15 
14 

13 
12 
11 
10 
9. 

8 
7 
6 
5 
4 

3 
2 
1 

Eleva
tion 

in [eet 
Topog
raphy 

Com
pensa
ti on 

Top~-
raphy 

and 
c~~J:'-

Flesch, Switzerland, No. 17. 

3440 + 2 0 + 2 
3510 + 50 0 + 50 
3510 +153 0 +153 
3640 +253 - 6 +247 
4020 +248 - 8 +240 

4640 +132 - 13 +119 
5220 + 55 - 18 + 37 
6070 + 12 - 32 - 20 
6850 - 8 - 58 - ti6 
8020 - 16 - 85 -101 

7920 - 20 -132 -152 
6370 + 5 -149 -144 
5370 - 4 -318 -322 
4060 + 7 -221 -214 
3330 0 -159 -159 

.......... .......... ·········· - ~6 

······--·· .......... ·········- - 1!6 
.......... .......... ........... - :e;e 
·········· .......... ........... - f!() 
.......... ·········· ............ - 14 

·········· .......... .......... - 111 
........... .......... ........... - 7 
........... .......... .......... + l 
·······-·· .......... ·········· + 1 

;;;;;;;;;;1;;;;;;;;;; ·········· 
+ l 

·········· + 6 
.......... + 5 

.......... ·········- .......... + 4 
·········- ·········· ·········· + l 
.......... ·········· .......... + 3 

.......... .......... ........... + 4 
·········· .......... ........... + s 
.......... ·········· ·········· + 1 

Total .... ====== -428 
! 

PRINCIPAL FACTS FOR 219 STATIONS IN THE UNITED STATES. 

The names of the observers, with the dates on which the observi"l.t.ions were made, are given 
with the summaries of observations at the gravity stations, on pages 144 to 176. 

Since the preceding report on gravity investigations (Special Publication No. 12, 191~) 94. 
stations have been established in the United States. At all of these stations the Mendenhall. 
half-second pendulums were used. A description of the apparatus and of the method of 
determining the period of the pendulums is given in Appendix 5, Report for 1901, by G. R. 
Putnam, and in Appendix 1, Report for 1894. Since 1909 the flexure of the pendulum 
case and pier has been detenuined hy meuus of the interferometer, designed and made by 
E. G. Fischer, chief of the instrument section of the United States Coast. and Geodetic Survey. 
This instrument and its use are described by W. H. Burger in Appendix 6 of the Report for· 
1910. 

Previous to 1913 the chronometer rates were determined by local observations on the· 
stars with a portable astronomical transit. Since that date the rates of the chronometers have· 
been determined from ti.me transmitted by noon signals sent from the Na.val Observatory at 
Wnshington over the wh'.es of the Western Union Telegraph Company and the Postal Tele
graph Company. As only the rates were required, and not the chronometer corrections, the. 
effect of transmission time was eliminated, as it proved to be nearly the same for each day at. 
any one station. Before making use of the Na val Observatory time it '\·as carefully tested at. 
the base station at the Survey office. It was also tested oi1 the field by reoccupying four· 
sta.tions. The tests proved entirely satisfactory; as the results agreed closely with those 
previously obtained when the chronometers were rated by staJ." observations. 

An improvement was made by having a thick felt-and-leather cover for the pendulum case. 
This made the temperature in the case much more uniform,· and no doubt added totheaccUI"acy 
of the results. This covering is shown in figures 3 and 4. 



Specia l Publication No. 40. 

FIG. 1.- 0RIGINAL FORM OF TH E M E NDENH ALL HALF-SECOND PENDULUM APPA RATUS. 
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FIG. 2.-MENDENHALL HALF-SECOND PENDULUMS AS ORIGINA LLY CONSTRUCTED W ITH KNI FE-EDGE ATTAC H ED 
TO HEAD OF PENDU LUM AND DIV I D ED INTO TWO PARTS. 
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FIG. 3.-PRE SENT PENDULUM APPARATUS SHOWING VERTICAL FORM OF TELESCOPE, ELE CTRIC ILLUMINATION 
FOR OBSERV IN G SLIT, AND THE FELT-AND-LEATHER CASE FOR CONTROLLING THE TEMPERATURE. 
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FI G. 4.-FELT·A ND·LEATHER CASE FOR TE M PERATU RE CONTROL PARTLY REMOVED FROM PENDULUM RECE IVE R. 
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Another improvement was made. by changing the telescope of the flash apparatus ~o the· 
vertical instead of the horizontal position, as formerly, by the use of a prism. (See fig. 3,) 
With the telescope vertical the observer is able to work with greater comfort, as the case is. 
always mounted only a few inches above the floor of the room in which observations are made. 

During the work. at the 94 recent stations, only one of the six pendulums used gave trouble. 
This was pendulum No. B4. The trouble was eliminated by strengthening the connection. 
between the stem and bob by an additional rivet. 

In most cases three pendulums were used at each station. Each pendulum was swung· 
for three periods of approximately eight hours each between two consecutive noon time-signals. 
The exceptions to this general rule occurred when in Mr. Powell's work on the :field in the spring· 
of 1915 pendulum No. B4 showed great irregularities. He continued that season with the other· 
two pendulums of the set. He swung one of the pendulums for two days, or six periods of eight. 
hours each, and th~ other for three such periods, making nine periods in all, the number ordi
narily obtained when using three pendulums. 

The pendulums were standardized at the Coast and Geodetic Survey office at Washington 
between each two seasons. The results of the standardizations are given on page 141. 

Complete computations have been made for 219 gravity stations in the United States by 
three methods of reduction and the results are shown in the following table. 

The theoreticii.l value in dynes of gravity at sea level was computed by Helmert's formula. 
of 1901 for the Potsdam system, namely: · 

'Yo= 978.030 ( 1+0.005302 sin2 c'f>- 0.000007 sin2 2c'f>) 

The correction in dynes for elevation of station was computed by the formula - 0.00030S6H, 
in which H is the elevation in meters. It should be carefully noted that with the sign as. 
given this is the reduction from sea level to the station, a correction to the theoretical value not to 
the observed value. This correction takes account of the increased distance of the station from 
the attracting mass, as if the station were in the air and there were no irregularities in the. 
earth's surface (or topography). . 

The corrections for topography and compensation by the Hayford method were com
puted with the reduction tables shown on pages 30 to 47 of Special Publication No. 10, and 
the resultant effect was applied as a co1Tection to the theoretical value at sea level. 

These co1Tections are often applied to the observed values aud the results are compi\red 
with the theoretical value of gravity at sea level. The method employed in· this publication. 
and in Special Publica.tious Nos. 10 lUld 12 appears to be the more logical one. 

The computed value of gravity, g0 , at the statiou is the theoretical value of gravity at sea. 
level, 'Yoi correcl;ed for elevation and for topography and compensation. It is therefore directly 
comparable with g, the observed value of gravity at the station. The cohunn g-gc, therefore,. 
represents the departures of the observed values from computed values based upon the Helmert 
formula of 1901, upon the usual reduction for elevatfon, and. upon the Hayford reductions that. 
take account of topography and compensation. · 

All observed values, g,, in the following table depend upon relative determ.ina.tions with the 
half-second pendulums and are based on 980.112 dynes as the value of gravity at the Coast 
and Geodetic Survey office at Washington. This value depends upon the absolute determina
tion of the value of gravity at Potsdam, a Germany, and upon the adjustment of the net of base 
stat.ions throughout the world. (See pp. 25 and 244 of third volume, by Dr. E. Borrnss in 
1911, of the Report of the Sixteenth General Conference of the International Geodetic Associ
ation at London and Cambridge in 1909.) The observations used in the adjustment to con
nect Washington with stations.in Europe were made by G. R. Putnam in 1900.b 

"Bestimmung der o.bsoluten Grasse der Schwerkra!t zu Potsdam mit Reversiom•pendeln, von Prof. F. Killmen und Prof. Di:. P&. Furtwllngler,. 
~~ . 

b Determination of Relative Value of Gravity In Europe and the United States in 1900, G. R. Putnam, Appendix 5, Coast and Geodetic Survey 
Report, 1901, pp. 354-355. 

59387°-17--4 
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Principal/acts jar !!19 gravity star.ions in the United Stales. 

Correc- Com-
Theo- Correl'· tion for puted 

Latitude Longitude Eleva- reti<:al tion for topogra- gra•ity Number and name of station tion gravity ele,·a- phyanol at sta-
ti on l'ompen- ti on 

~ ). H 'Yo sation Uc 
------------. ' . ' .Meter a D1t~a . Dynra. D1rt1t1. D/lflra. 

1. Key West, Fla •...........•..•..........•.... 24 33.6 81 4S. 4 1 978.922 o.ooo +0.035 9i8. 957 
2. West Palm Beach, Fla .••.•.••.••......•••... 26 42.8 80 02.8 2 979.073 - .001 + .031 979.103 
3. r=g:i~:Pi::::::::::::::::::::::::::::: 26 56.2 82 03 1 979.089 .ooo + .020 979. lOY 
4. 29 43.5 84 58.8 4 979.300 - .001 + .015 9i.9. 314 
5. New Orleans, La .•....•...•....•......•...•.. 29 57.0 90 04.2 2 979.317 - .001 + .013 979.329 

6. R~r,vme, La .........................•....... 32 28 91 45 26 979.519 - .008 + .008 979.519 
7. Ga veston, Tex. ······························1 29 18.2 94 4i.5 3 979.267 - .001 + .007 979.2i3 
8. Point Isabel, Tex ............................. 26 04.7 97 12. 4 8 979.028 - .002 + .015 979.041 
9. Laredo, Tex .•...........................•.... 27 30.5 99 31. 2 129 979.131 - .040 + .003 979.()9.1 

10. Austin, Tex. (capitol) ..........•............. 30 16.5 97 44.3 liO 979.343 - .052 - .003 979.2'38 

11. Austin, Tex. lunlverslt.y) .....•........•..... 30 17.2 97 44.2 189 979.344 - .058 - .001 979.285 
12. ~~~~e~~~k?~~~::::::::::::::::::::::::::::: 34 56.2 95 46.2 240 979.725 - .074 + .001 9i9.652 
13. 34 45.0 92 16.4 89 9i9.7!\ll - .027 + .001 9i9. 6.S3 14. Columbia, Tenn ..................•........••. 35 36. 7 87 02.5 207 979. 7S3 - .064 + .006 979.725 15. Atlanta, Ga ••.•................•............. 33 45.0 84 23.3 324 9i9. 6!!5 - .11)() + .014 979. 539 

16. McCormick, S. C •..••..•.•................... 33 54.S 82 l'l.O 163 9i9.639 - .050 + .012 979. 601 17. Charleston, S. C ....•.......•................. 32 47.2 79 56.0 6 9i9 .. 'H5 - .002 + .016 9i9. 559 18. Beaulort. N. C ..•............................ 34 43. 1 76 39. s 1 9i9. 706 .ooo + .1).36 979. i4!? 19. Charlottes,·ille, Vs .......•................... 35 02.0 7S 30.3 166 9i9. 992 - .1)51 + .()1)2 979. 943 20. Deer Park, Md ............................... 39 25.0 79 19.8 770 980.114 - .238 + .041 979.917 

21. W!IShington, D. C. (Coast and Geodetic Sur-
vev Offi(-e) ••••••••.•.•.•.............•..••. 3~ 53.2 77 00.5 14 9~.1)67 - .004 + .00! 980.067 22. Washington, D. C. (Smithsonian ln•titution). 38 53.3 77 01. 5 10 980.067 - .uoa + .003 980.067 23. Baltimore, Md ............................... 39 17.8 76 37. 3 30 9..'lll.103 - .009 + .006 980. 100 24. Philadel pbi?, Pa ..... : ....................... 39 57.1 75 11. 7 16 980.162 - .005 + .009 9~0.166 25. Princeton, . J ..•............................ 40 21.0 74 39.5 64 980.196 - .020 + .013 980. li>g 

26. Hoboken, N. J ............................... 40 44 74 02 11 980.232 - .003 + .008 980.237 27. 

i~s~~~~ ~~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 
40 48.5 73 57. 7 38 980.238 - .012 + .Oil 980. 237 28. 42 llJ.5 71 ~.5 170 98!!.370 - .(};;2 + .01~ 980.336 29. 42 21.6 71 03.8 22 980.3i7 - .007. + .013 980. 383 30. 42 22.8 71 07.8 14 980.379 - .004 + .010 980.395 

~k f~~.~~·-y::::::::::::::::::::::::::::::::: 45 11.2 67 16.9 38 ~0.633 - .012 + .010 980.631 
42 ::?i. l 76 29.0 247 9'10.386 - .076 + .005 981). 315 33. Cleveland, Ohio .••........................... 41 30.4 81 36.6 :!lo 9~1.301 - .005 .000 9'>0.236 

~:~~~~~le~~~::::::::::::::::::::::::::::: 39 05.3 84 25.3 245 9SO.OS9 - .076 + .002 9$1).01.5 
39 ·zs.7 S7 23.8 151 980.119 - .047 + .001 980.073 

~~: i~fs~~.1{\;fj."::: ::: :: :::: ::::: :: :: : ::: :::::: 41 47.4 87 36.1 lS:i 980.326 - .056 + .007 980.27; 
43 04.6 89 24.0 270 980.442 - .1)83 + .003 9SU.%2 38. St. Louis, Mo ..•. : ...............•............ 3S 35.0 90 12.2 154 980.045 - .048 + .001 979.998 39. ~°i!:~~:.: ::: :: :: :: : : :: ::::: :: : : :: : :: 39 05.8 94 35.4 278 9<;0.085 - .086 - .001 979.998 40. as 43. 7 98 13.5 469 980.053 - .145 - .004 979.904 

41. Wallace, :Kans ...•........ ' ...... · · ..•......•. as 54. 7 101 35. 4 1005 980. Otl9 - .310 .000 979. 759 42. Colorado SprjnFo, Colo ....................... 38 50. 7 lll4 411.0 1841 !l'lll.064 - .56S - .007 9•9. 4'19 43. Pikes Peak, Co o ••.•...•..................... 38 50.3 105 02.0 4293 980.U63 -1.325 + .187 97S.925 44. Denver, Colo .••.•............................ 39 40.6 10! 56.9 163<; 980.137 - .51)5 - .015 979.617 45. Gunnlson, Colo •.•..•.....•................... 38 32.6 100 56. 0 2340 980.037 - .722 - .001 979.314 
46. Grsncl Junction, Colo ..•...................... 39 CH.2 10.S 33.9 1398 980.083 - .431 - .051 979. 601 47. Green Rh•er, Utah ..•........................ 3'1 59.4 110 09.9 1243 980. 076 - .384 - .043 979. 649 48. Pleasant Valley Junction, Utah .............. 39 51). 8 111 (MJ. 8 2191 980.1.52 - .6i6 + .r.24 Pi9. 500 49. Salt Lake Cit~', Ut<>h ......................... 4~ 46.1 Ill M.S 1322 950. 234 - .4:1s - ,1141 979. 7~5 50. Gmnd Cenyon, Wyo ......................... 44 43.3 110 29. 7 23S6 9S0.591 - .736 + .038 979. 893 
51. Norris Geyser Basin, Wyo .................... 44 44.2 110 42.0 22i6 fl.-.0. 5frJ - • 702 + .031 11711.921 52. Lower Geyser Basi.n, \\'.yo ................... 44 33.4 llO 4-S. l 2200 980.576 - .6i9 + .028 979.925 53. eeattle, Wash. Cmll\·erslly) .•.................. 47 39.6 122 18.3 58 9SO.Si6 - .018 -.0"..0 980.818 54. San Francisco, Cal. ...••..................... 37 4;.5 122 25. 7 114 979. 9i0 - .035 + .C45 9i9.980 55. Mount Hamilton, Cal ........................ 37 2U.4 121 38.6 1282 9i9.931 - .396 + .120 979.655 

56. SeaLtle. Wash. (hlgh"school) .................. 4i 36. 5 122 19.~ 74 9'!0.$51 - .023 - .018 980.810 f>7. Iron River. Mich •............................ 46 05.4 SS 38.-1 458 9~0. 714 - .141 + .014 9"0.5~7 5S. Eh•, Miun ....•.............................. 47 4-S.6 92 01.0 448 980. ~70 - .138 + .00$ 9-<;0.740 59. Peinbins, N. Dak ••.......................... 4~ 5S. l 97 14.9 2-13 9SO. 9i4 - .075 - .0(:9 980.890 60. Mitchell, S. D::ik ...•.....•.................... 43 41.8 98 01.8 40S 9&1.49S - .126 - .000 980.360 
61. Sweetwater, Tex ............................. 32 28.4 100 24.1 655 979. 519 - .202 + .(11)9 979.326 62. f"f~~~~.clr~i~:: :: :: :: :: : : :: :: :: : : : : : : : : : : : : : : 3i) 01.3 99 Oi. 6 498 97ij. 323 - .1,:4 + .u1a 979.182 63. 31 41\.3 106 29.0 1146 9;9_ 402 - .354 + .o.;1 979.109 64. ~~~~·A~!~·.:::::::::::::::::::::::::::::::: 31 21.3 110 56. 6 11$1 9•9.4:.'9 - .36.J + .03S 979.103 6.5. ::..2 43.3 114 a;.o 54 979.539 - .017 - .010 9i9. 512 

66. Compton, Cal .•.............................. 33 E3. 4 us 13.2 . 20 979.636 - .006 .00:1 979.630 67. Ooldlleld, Nev ..••........................... 37 42. 2 117 14.5 1716 9i9.963 - .529 + .027 1179. 461 

~: &i~W.i*·~~i~::::::::::::::::::::::::: 
26 03.9 112 07.1 2li9 9i9. ~21 - .6i2 + ,(.34 979.183 
36 05.3 112 00. 8 849 9i9.823 - .262 - .OCIJ 9i9.465 
~5 31.S 108 44.2 1990 9i9. 775 - .614 + .014 979.175 

71. 

t~~~t~~~e~::::::::::::::::::::::::::: 
35 35. s 105 12.1 1960 979. 781 - .605 + .017 979.193 72. 35 12.8 100 11. 4 70S 9711.748 - .21S + .OU'i" 9i9. 537 i3. 33 4;, 3 96 3:?.S 23) 979. 6!!5 - • Oil - .001 g;11.sea 74. ~~~~i~~!i.~'.I.~:.·.::::::::::::::::::::::::: H es. 7 93 13.9 256 9..<:Q.614 - .Oi9 - .0115 980.530 7S. 44 :?1.1 103 45. 6 1590 9S0.55i - • 491 + .044 980.110 

Observed 
gravity 
at Sta-
ti on 

g 

---
Dynes . 
978. 970 
979.129 
979.127 
979.322 
9i9.324 

9i9.543 
979.2i2 
9i9.076 
979.0S2 
979.2SS 

979.283 
9i9. 633 
979. 721 
979. 759 
979.524 

979.624 
979 . .146 
979. 729 
979.938 
979.935 

980.112 
980.114 
980.097 
980.196 
9S0.17S 

980.269 
980.267 
980.324 
9~.396 
980.398 

9SO. 631 
9~.300 
980. 241 
980.004 
9StJ.072 

980.278 
980.365 
980. 001 
979.990 
979. 926 

979. 755 
979. 4\10 
975.9.54 
1179.609 
9i9. 342 

979.633 
9i9. 636 
9i9.512 
979.813 
1li9.S99 

9i9.950 
9i9.932 
980.733 
979.965 
979.660 

\)SQ. 72& 
9S0.1133 
9SO. i71 
980.917 
9S0.375 

979.305 
979. 221 
9i9. 124 
9i9.r61 
979.529 

979.5SS 
979.456 
9i9.192 
979.463 
9i9.170 

9i9.204 
9ill. ffi7 
979.566 
930. 597 
980. liO 

g-g. 

---
Dynes. 
+0.013 
+ .026 
+ .OlS 
+ .oos 
- .005 

+ .o 24 
- .001 
+ .035 
- .01 2 

000 

-
- .01 

002 
9 
s 
4 
5 

+ .03 
+.03 
- .01 

+ .o - • 01 
23 
3 
3 
5 
s 

- .01 
- .oo 
+ .01 

+ 
+ -

.04 5 
7 .04 

+ :03 
003 

0 
l - .01 

+.03 2 
0 
2 
3 
3 

+ .03 - .01 
+.OJ 
+.01 

.00 - .01 
0 
5 
5 
l 
1 

+ .UIJ - .01 - .00 

+ .00 1 
003 
003 
008 
022 

+ •. 
+ 
-
+ 

- .Oil 4 
I +.oo 

+. 029 
s 
s 

- .00 
+ .02 

+ .03 
- .01 

2 
3 
2 
8 
6 

+ .01 
+ .01 
+ .UIJ 

+ .o • 29 
7· + .oo - 085 

- .01 5 
005 +. 

-
+. 
+. 

MS 
046 
031 

+ .0 27 
009 + 

-
+. 

021 
039 

+ .o 15 
42 
17 

- .o 
+ .o 
- .o 
- .o 
+ .0 -

42 
05 
09 
.r.l 
U5 

.()( 
- .o 
+ .o 
+ .o 

11 
40 
13 + .o 

+. 
+ 

067 
60 .o 
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Principalfactajor 219 gravity stations in the United States-Continued. 

Correc-
Theo- Correc- tion for 

Latitude Longitude Eleva- retical tion for topogra-Numl'lllr an,d name or station tion gravity eh.wa- phyan<l 
tion c~~p~-"<f> ). H 'Yo 

---------. ' . ' J.ftttTB Dgm?B Dynes Dynt1 
76. Bismarck, N. Dak ........................... 46 48.5 100 47.0 5111 980. 7;9 -0.159 -0.005 
77. Hinsdale, Mont.. ............................ 48 23.8 107 0.5.3 661 980.923 - .204 - .017 
78. Sandpoint., Idaho ........................... 48 16. 4 ]16 33.3 637 980.911 - .107 - .044 
79. Boise, Idaho ................................. 43 37.2 !Ul 12.3 821 9$0.491 - .253 - .042 
80. Astoria, Oreg ................................ 46 11.3 123 50.2 1 980. 724 .000 + .008 

81. Sisson, Cal ................................... 41 18.3 122 19.6 1048 980.282 - .323 + .015 
82. Rock Sprinrr, Wyo .......................... 41 3.5.1 109 13.2 1910 980.308 - .589 - .001 
83. Paxton, Ne r ............................... 41 07.4 101 21.3 932 9~.266 - .288 + .002 
84. Washington, D. C. (Bureau ciI Standards) ... 38 56.3 77 04.0 103 980.070 - .032 + .012 
85. North Hero, Vt .............................. 44 49.1 73 17.5 35 980.599 - .011 - .009 

86. LakePlacid,N. Y ........................... 44 17.5 73 59.1 571 980.551 - .176 + .032 

H: ~;~:re:t~::: :: ::: : : : ::::: ::::::::: ::::: 44 40. l 74 58.8 130 980.586 - .040 - .OOI 
43 18. 4 78 49.6 87 9$0.462 - .027 - .002 
45 03.8 83 27.0 liS 980.622 - .055 .000 

90. Virginia Beaeh, Va ......................... 36 50.5 ;5 58.4 4 979.888 - .001 + .025 

91. Durham, N. C ............................... 36 00.2 78 5~.5 126 979.816 - .039 + .014 
92. Fernandina, Fla. ............................ 30 40.2 81 27. 7 3 9;9,3;4 - .001 + .017 
93. Wilmer, Ala ................................. 30 49.2 SS 20 .. 5 61) 979.386 - .021 + • 018 

&t ~~~J1~rti~\io: ::::::: ::::::: :: : : : : : : :: : : : 33 Oi.G 88 10.8 61 9<9.572 - .• 019 + .008 
36 35 .. 5 89 31.6 79 979.867 - .024 + .001 

~~: ~~~gt~~es:-re..~::: :: :: :: :: ::: :: :: : : : : :: : : : 34 35.2 91 14.6 368 9;9,695 - .114 + .015 
31 36.2 91 37.S 92 9<9.448 - .028 + .OCL~ 

98. Alpine. Tex ................................. 30 21.5 103 39. 7 1359 979. 349 - .420 + .033 
99. Farwell, Tex ................................ 34 23.2 103 01.8 1259 {179.678 - .388 + .011 

100. Guymon, Okla .............................. 36 40. 7 101 28. 7 949 079.874 - .293 - .001 

101. Helenwood, Tenn ........................... 36 25.9 84 32.6 422 979.853 - .130 + .015 
102. Cloudlan:}, Tenn ............................ 36 06.2 82 o;.9 1890 9i9.S24 - .5S3 + .130 
103. Hughes, enn ............................... 36 08.5 82 07.2 994 979.827 - .300 + .053 
104. Charleston, W. Ya ........................... 38 20.9 81 37. 7 184 9811.019 - .0.57 - .010 
10.5. State College, Pa ............................ 40 47,9 77 51.8 358 980.237 - .110 + .010 

106, Fort Kent, Mt> ............................... 47 14.9 68 36.0 160 980.SlS - .049 + .001 
107. Prentice, Wis ................................ 45 ~2.6 90 17. s 41Y./ 980. llOO - .145 + .010 
108. Fergus Falls, Minn .......................... 46 17.2 96 05.0 360 980. 732 - .113 + .001 
109. Sheridan, Wyo .............................. H 48.0 106 58.7 1100 98!\.598 - .355 - .031 
110. Boulder, Mont ............................... 46 14.2 112 Oi.3 1493 980. 727 - .461 - .007 

111. Skvkomishv Wash .................... · ... : ... 47 42.4 121 22. 3 :1~n 980.860 - .os6 - .047 
112. Olympia,\ ash ............................. 47 03.4 122 5:!. 7 19 980.802 - .006 - .012 
113, Heppner, Oreg .............................. 45 21. 4 119 33.2 598 980.648 - .185 - .007 
114. Truckee, Cal. ................................ 39 111.6 120 JI, 4 1805 980.105 - .557 + .057 
115. 'Vinnemucca, Nt>v ........................... 40 58.4 117 43.8 1311 980.253 - .404 - .004 

116. Ely, Nev ... : ................................ 39 H.9 114 53.4 1962 980.099 - .60.5 + .020 m: ~:!~~~~w.·~e.-.-:::: :: : ::: :: : : : : : : :: : : ::::: 42 16.1 104 44.0 1322 980.369 - .408 - .016 
H 21.9 JOO 20.S 454 9$0.558 - .140 - .013 

119. Fort Dodge, Iowa ........................... 42 30.S 94 11. 4 310 980.391 - .105 + .002 
120. Keithsburg.III .............................. 41 06.4 90 57 167 980.265 - .051 - .003 

121. Grand Rapids, Mich ......................... 42 58.0 85 40.8 236 981.1.432 - .Oi3 + .003 

!~: $f!f1?~~s\::;:::::::: ::: :: : : :: : : : : : : : : ::: 41 37. 'i 85 00.6 318 980.312 - .098 + .on 
42 39.1 73 46.1 61 980.404 - .019 - .006 
41 22.4 74 41.1 141 980.288 - .OH + .003 

125. Atlantic City, N. J .......... : ...... ......... 39 21.9 74 25.0 3 980.110 - .001 + .018 

126. Bridgehampton, N. Y ....................... 40 56.0 72 18.4 10 980.249 - .003 + .020 

!~: r:~llFe1:W~:::::: ::: ::::: :: : :: : : : : : : : : : : 41 40. 7 69 57. 3 2 980.316 - .001 + .024 
44 06.3 69 01).9 9 980.535 - .003 + .on 
44 29.5 71 34.3 261 980.570 - .081 + .007 

130. \Yhitehall,N. Y ............................. 43 33.0 73 23.8 38 980.484 - .012 - .012 

131. Little Falls, N. Y ........................... 43 02.7 74 51.2 137 ·980.439 - .042 - .Olli 
132. Watertown, N. Y ........................... 43 58.3 75 54.6 147 980.522 - .045 + .001 
133. SouthFort, N. Y ............................. 42 03. 7 76 48.6 266 980.351 - .082 + .004 
134. Erie, a ..................................... 42 07.S so Ol.S 198 980.357 - .001 + .l)lll 
135. Parkersburg, W. Va ......................... 39 16.0 81 33. 7 185 980.101 - .057 - .006 

136. Columbus! Ohio ............................. 39 57.8 82 59.4 231 980.163 - .071 + .001 
137. Indianapo Js. Ind ............................ 3fl 4.').9 S6 os.s 217 980.145 - .067 + .003 
138. Springfleld,III ............ : .................. 39 4;, 7 $9 39.5 183 980.148 - .056 + .oos 
ng: ro8;1:~~0~~:::: :: : :: :: : ::: ::·:::: :: : ::: :: : : : 37 41.1 92 39. l 385 979.962 - .119 + .012 

37 05.4 94 30.S 303 979.910 - .094 + .001 

141. Fort Smith, Ark ............................. 35 23.3 94 2.5,5 135 979. 763 - .042 - .007 142. Texarkana, Ark ...... : ...................... 33 25.5 94 02.5 99 979.598 - .031 + .001 
143, Hot SpringsLArk ............................ 34 30.1 93 03.6 190 979. 6.~8 - .(l.)9 + .004 
lH. Alexandria, a .............................. 31 18.6 92 26.0 24 979. 425 - .007 + .009 
145. Laurel, Miss ................................. 31 41.5 89 02.3 77 979.456 - .024 + .011 

146. Richmondv Va ..................... -........ 37 32.2 77 26.1 30 979.'948 - .009 + .010 
147. Emporia! a ................................ 36 40.2 77 31 37 979.873 - .011 + .015 
148. Gree1l\'il ~. N.C ............................. 35 36.8 77 2:!.3 17 979. 783 - .•J05 + .019 
149. Wilmingt~N.C ........................... 34 14.2 77 56.6 9 979. fC6 - .003 + .0~3 
150. Cheraw, S ................................. 34 42.0 79 54 55 9;9, 705 - .017 + .013 
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Principal facts for 219 gravity stati-Ons in the United States-Continued. 
-

I Correc- C'om-
Eleva- TheG- Correc- tion for puted 

Latitude Longitude retical tion !or topogra- gra\·ity Numl:er and name of statio11 ti on gravity ekwa- phyand at sta-
ti on com pen- ti on 

"' 
ll H 'Yo sat.ion fl• 

- ------------. ' . ' J.f<ltTB Dvnea Dgnea Dunes Dynes 
151. Charlotte, N. c .............................. 35 13.8 80 50.8 228 979. 749 -0.070 +0.015 979.694 

~~:~I~~~\ ~e~::::::::::::::::::::::::::::: 35 35.9 82 33.3 670 979. 781 - .207 + .026 979.600 
35 09.4 84 52.9 263 979. 743 - .081 + .002 979.004 

154. Wmston- alem, N. C ••.....•.•.............. 36 06. 1 80 17 284 979.824 - .088 + .012 979. 748 
155. Knoxville, Tenn ...••.....•••............... 35 57. 7 83 55 280 1179.812 - .086 - .001 979. 725 

lsS. Bristol, Va .•..•................•••••........ 36 35.4 82 12 514 979. 866 - .159 + .012 979. 719 
157. Homestead, Fla .•...............••.•........ 25 28.4 80 28.9 4 978.985 - .001 + .029 979. 013 
1.58. Sebrin~, Fla ...••.•.............. ~ ..•.•.•.... 'J:l 30.2 81 27 34 979.131 - .010 + .023 979.144 
159. Titusv11le, Fla ••.....................•....... 28 36. 7 80 48.4 3 979.214 - .001 + .0"..3 979.236 
100. Leesburg, Fla .••.•....•.•...•..........••... 28 48.6 81 53 30 979.:!29 - .009 + .021 979.241 

161. Cedar Keys, Fla •......••....•.....•••••..... 29 08.3 83 02.1 2 979.255 - .001 + .016 979. 270 
IC-.:!. Macon, Ga ••••••••••••••••••••••••••••••..•. 32 4\l.8 83 38 99 979.549 - .031 + .007 979.S25 

~~: i!=1~8:F1a:::::::::::::::::::::::::::::: 31 34.3 84 09 58 979.446 - .018 + .on 979.439 
30 24.5 87 12.9 2 979. 353 - .001 + .014 979. 366 

16.5. Opelika, Ala .....•........••..............•• 32 38.5 85 22.S 245 979.533 - .076 + .017 979.474 

166. H1mtsvi11e, Ala .....••.............••....... 34 43.S 86 35.2 200 979. 707 - .or:.::i + .003 979.648 
IG7. Arl.-ansas City, Ark .••••.....••............. 33 311.S 91 1:?. 2 44 979. 613 - .014 + .oos 979.004 
168. Memphis, Tenn ............... · ....•......... 35 08.8 90 03.3 AA 979. 742 - .025 + .002 979. 719 
169 .. Mammoth Spring, Ark .•.................... 36 29.3 91 27 156 979. 857 - .048 - .002 979.807 
170. Hopkinsville, Ky ...•.....•................. 36 Sl.6 87 28 176 979.889 - .054 + .006 979.SU 

171. Danville, Ky ....................•........... 37 38.9 84 46. 4 300 979.958 - .093 +.on 979.876 
172. Clifton Forge, Vs ............................ 37 49.1 79 49.6 325 97':1.973 - .100 - .003 979.870 
173. Greenville, Ala .............................. 31 49.4 86 38 130 97':1.400 - .040 + .016 979. 442 
174. Birmingham, Ala ........................... 33 30.S 86 48.8 179 979.005 - .055 + .011 979. 561 
175. Lexington, Va ..••.......................... 37 47.2 i9 26.6 324 979.970 - .100 + .005 979.87S 

176. Prestonshnn:. Ky ........................... X7 40.6 S2 4.'i.R 19~ fliQ QA.1 - .(W51} - .004 ~79. 8~7 
177. Traverse City, Mich .............•........... 44 45.S 85 37.21 180 9.~:595 - .056 + .002 980.541 
178. Seney, Mich ................................. 46 20.8 85 S7.6 2"i3 980. 738 - .069 + .007. 980.676 
179. Oconto, Wis .......................•......... 44 53.2 87 52.0 181 980.1i06 - .051.J - .001 980. 549 
ISO. Gl"8lld Rapids, Wis ...............•......•.. 44 23.6 89 46 306 980.561 - .094 + .005 980.472 

m: };afrt~~fi;,!<Wl~.--·.·. :: :: : : : ::::: :: : : : ::: :: :: :: : 44 03.2 91 38.4 201 980.530 - .062 - .006 980.4112 
44 57.8 92 23 342 980. 613 - .106 + .006 980. Sl3 

183. Cnmbe.rland, Wis ..•........................ 4S 32.4 92 00 380 9$11. ll65 - • ll7 + .oos 9$0.556 
184. Cambrk\ge, Minn .•.......................... 45 34.0 93 11 303 981).f.()7 - .(YJ-i + oo·i 980.575 
185. Brainerd; Mi~L ........•..............•.... 41: 21.3 94 12.1 367 980. 739 - .113 + .003 980. !129 

186. Aberdeen, S. Dak ........................... 45 27.5 98 29.0 396 980.6S7 - .122 - .IJ05 9$0.530 
187. Faith, S. Dak ............................... 45 01.3 102 04 78G 980.618 - .243 + .006 980.381 
188. Marmarth. N. Dak .......................... 46 18. 4 103 53 S.., .. , 980. 734 - .2S4 - ,(MJ2 980.4i8 
189. Towner, N. Dak ............................ 48 20.3 100 :?ti 4.51 980. 917 - .139 - .004 980. 774 
190. Crosby, N. Dak ............................. 48 54. 7 103 19 -598 980.0C-.9 - .185 + .001 980. 78& 

191. Crookston, Minn ............................ 47 46.2 96 36 2li0 980.&16 - .080 - .001; 980. 780 
192. PofElar, Mont ................................. 48 Ol:i.S 105 12 608 9Sll. 897 - .188 - .009 980. 700 
W3. Mi es City, Mont ............................ 46 :24.2 105 50 718 980. 743 - .2?l - .o:::o 980.501 
194. Htmtley, Mont ...................•.......... 45 54.0 108 19. r. 919 980. t..{17 - .284 - .O:J:J 980. 391 
195. Lauder, Wyo ................................ 4~ so.o 108 43 11535 980.420 - .505 - .028 979.887 

190. Fairbanlt, Min'1 ...........•................. 44 17.8 93 1.; 301 980. 5.5.3 - .093 .ooo 980.400 

~~~: [J~i~t~::E:~'.i~::: :: : :: : :: ::: : : : : : :: ::: : : 43 58.6 94 an 330 980.5:?.3 - .102 + .1Nl2 \1M.423 
43 17. 7 1113 4R:2 

lOW I 980.4(i:2 - .3:!9 - .012 9SIJ. l'.!l 
44 55.S 96 01 3'.!3 980. 010 - • l'JO - .(N)3 980.507 

200. Cokato, Milm ............................... 45 1)4.5 94 1:2 319 980.G'.!3 - .098 + .003 980.528 

201. Wasta, S. Dak .............................. 44 04.2 10'.! 2.; 10(~ I 980.532 - . 218 - .013 980. 301 I 
20:!. ?t!oorcrolt. 'Vyo ............................. 44 15. 5 104 58 129;, 980.;,49 - .400 + .01.15 9Sii. 154 
203. Duluth, Mum ............................... 4(i 47.0 93 01).4 :'.?Ill 980. 777 - .067 - .010 980. 71)0 
204. Osage, Iowa ....... __ . __ ...... __ --- .......... 43 IG.8 g:j 47 3.;n 980.41)(1 - .111) + .007 981.1. 357 
205. Randolph, Nebr ............................. 42 23.0 97 19 515 980.380 - .159 + .005 980-~213 

206. Valentine, Nebr ............................. 42 5::?.3 100 31 7S.5 9811.4~3 - -~42 + .004 980.185 
207. Wht'clil1g, W. Va ........................... 40 04.0 80 43.4 :l05 98i"•.17:1 - .Of<! - .003 981).1(11) 

~J~: t:~~lM'L:::::::::::::::::::::::::::::::: 40 44.1\ 93 
43 I 3441 

980. ~32 - , 1(111 + .01)7 980.133 
39 06.3 ill 51.0 S4 9811.(l.<;6 - .017 + .007 980.071) 

210. Harrisbnrg, Pa •............................. 40 lG.O 76 5.3.1 104 980.190 - .032 + .002 980.160 

~11: K~~~-¥/ii; ~i~c::.·:.·.·::.·.:·.·::.:·.::::::::::::: · 40 '27.'1 so 00.6 2.)5 980.200 - .073 .000 980.133 
39 04.9 77 os.s 1::!9 980.084 - .040 + .013 9SO:OS7 

~13. Upper Marlboro, Md ..........•...•.••..... ·1 38 49.0 ili 45.2 12 980.0t\l - .0(14 + .1)1)7 980.064 
::!14. Fairfax, Vti ••••••••••••••••••••••••••••••••. 38 47. 7 77 19. 6 115 980.0.59 - .035 + .Oll 9$1).1)35 
215. Crisfield, Md ..............•.........••.•.... 37 58.S 75 50. 7 1 979. 987 .ooo + .019 980.006 

2rn. Fredericksburg, Va ••.•..•••.••••••••••••••.. 38 18.1 77 27.5 

l~ I 
980.015 - .005 + .004 980.014 

217. Dover, Del. ................................. , 39 OCJ. 7 7S 32.0 9&.1.093 - .OU4 + .013 980.11)1 
218. Nc.rth Tamarack, Mich ...................... 47 15.8 88 ::!7.G 370 980.821 - .114 + .020 980. 7'27 
219. Hagerstown, Md ...............•............ 39 38.5 77 43.5 166 980.134 - .051 + .0061 980.089 
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INVESTIGATIONS OF GRAVITY AND ISOSTASY. 53 

GRAVITY FORMULA OF 1912. 

In Special Publication No. 12 a new formula was derived which it wns believed more nearly 
represented the conditions in the United States than did the Helmert formula of 1901. The 
new formula was fouri.d to be 

'Yo= 978.038 (1 + 0.005304 sin2 cp- 0.000007 sin2 2 q,) 

(Seep. 25, Special Publication No. 12.) 
The formula advocated by the writer in that publication was the above formula modified 

by making the second term 0.005302, the same value as in Helmert's formula. The adopted 
1912 formula is then · 

'Yo= 978.038 (1+0.005302 sin3 cp- 0.000007 sin~ 2 cp) 

The investigations made in 1912 were based upon the values of gravity in the United Stntes 
computed by this formula. 

In the preceding table the mean value of g-g0 is + 0.005 dyne and the probable error of nsingle 
value is ± 0.016 dyne. The residuals for the two Seattle stations (Nos. 53 and 56) are each 
- 0.085 dyne, which is more than five times the probable error of a single value. This evi
dently indicates a very abnormal condition in the earth's crust near Seattle, and, it is believed, 
~hese two values should not be considered in taking means for the purpose of correcting the 
Helmert formula. 

After reje"cting th,e Seattle stations, the mean with regard to sign of g-g0 is + 0.006 ± 0.0011 
dyne. As this is more than five times its own probable error, it is believed it represents a 
real error in the :fu-st term of the Helmert formula. In 1912 the mean value of g-go, after 
rejecting Seattle, was + 0.008 dyne. This was the value also found by a least square solution. 
As t.he 1912 formula would be modified by only 0.002 dyne if the mean from the above table 
were applied as a correction to t.he Helmert formula, it was thought better not to change from 
the 1912 value. 

Later on in this volume (pp. 122 to 129) there are given various gravity formulas derived 
from stations- in. the .. United States and other countries fi:om several groupings and upon 
different assumptions. 

The 1912 anomalies used frequently in this volume were computed by the 1912 formula 
which is given above, the depth of compensation being 113.7 km. 

The 1916 anomalies were computed by the 1916 formula for the United States and with 
a depth of 60 km. This formula is shown on page 123. For convenience it is inserted below. 

Formula of 1916: 

'Yo=978.040 (1 +0.005302 sin~ cp-0.000007 sin2 2 cp) 

A plus sign of an anomaly means that at the station in question the observed intensity of 
gravity is in excess of that which would occur if the assumed conditions were true as to densi
ties of the topography, and if. the compensation were complete, uniformly distributed to the 
depth of compensation, and _directly under the topographic features. If the anomaly is 
negative, the observed gi:avity is less than it would be if the ideal conditions obtained. A 
part of the µ.nomaly is due to _errors in the assumed densities, to departures from the depth of 
compensation with which the· effect _of the compensation is computed, and to erroneous values 
for the terms in the gravity formula. Errors in the assumed elevation of the station and in 
the contour maps used to compute the co1Tections for topography and isostatic compensation 
also cause a small part of the anomaly, as do also en·ors in the observations to determine the 
periods of the pendulums, and slight changes in the pendulums between standardizations. 

An elaborate discussion of the various sources of error is given on pages 86 to 96 of Special 
Publication No. 10. It is shown that the average probable error of a. computed value of 
gravity is ± 0.003 dyne. It is not believed to be necessary to repeat that discussion of errors 
in this volume. The only modification of the statements made in Special Publication No. 10 that 
seems to be needed is discussed in connection with the correction for elevation, pages 93-96, 
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PRINCIPAL FACTS FOR 42 STATIONS IN CANADA. 

The Geodetic Survey of Canada has recently been actively engaged in establishing gravit.y 
stations within its area, and in response to a request from the Superintendent of the United 
States Coast and Geodetic Survey the Director of the Canadian Survey generously placed at 
the author's disposal the unpublished data regarding the 42 Canadian stations. These data 
are given in the following table. They are used in computing gravity formulas (see pp. 113 to 
131) a.nd in the gravity anomaly maps (fig. 11, in the pocket at the end of the volume) and in 
a study of the ·relations between the anomalies and the geologic formation. 

The observations and the reduction for topography and isostatic compensation were made 
by F. A. McDiarmid, of the Geodetic Survey of Canada .. 

·The observed values are on the Potsdam system, and the computed values are based 
upon Helmert's formula of 1901 and the gravity rech~ction tables given on pages 30 to 47 of 
Special Publication No. 10. The data are therefore similar to those for the United States 
stations given on pages 50-52 of t.11is volume. 

Priru .. 'ipalfact.sfor 4:] sf.ations in Ganada. 

I Tht>0reti· I Correo- Com- Obser1•ed 
Latitude Longitude Elevation cal Correr· ti<m. for puted gravity Hayford 

Number and name of station gravity tion for topogm- ~r.>Yity at sta- g-g. an~~ly, eJeYa- phy and at sta-
tion eomr.ien- tion tion 

q, ), 11 'Yo station g. g 

--- ---------------------. ' " II m 8 .illrtr~~~ Dqnes D.unes D.unr• Dunrs DuneB Dynr8 D11nr.r~ 
1. .......... •-•A .;!) :?:?. ~~ ;:,, c~ s2 ~so. e51 -o.02e I {}.!)00 'J&.l.$~. n.-.n 01~ -c.r.10 -0.0lS v"'"';;;i,""a •••••••••••••••••••••••••• il'•'.'V.V.l ... 

2. M:miwaki ......•................ 46 22 28 .5 Ol 5.5 169 9Sll. 740 - .0.52 - .001 980.687 9$0. 685 - .002 - .(110 
3. Kin~ston ........................ 44 14 37 5 05 55 i9 9~.l.547 - .024 + .008 980. S.31 9~1. 527 - .004 - .012 
4. RC1b~r1·al. ....................... 48 30 54 4 -I~ 5-l 107 900. \l.~3 - .oo~ - .015 9SO. ~85 9)().86.'i - .020 - .ozs 
5. TadousS:lc ....................... 48 OS 25 4 38 5:! 12 9S0.900 - .004 - .004 980.892 980. 901 + .009 + .001 

6. Portneuf.. ....................... 46 42 32 4 47 :>5 59 9ffi. iiO - .OlS + .00.5 980. 757 9SO. 760 + .003 - .005 
" St. Jerome ....................... 45 46 34 4 511 ((I 10; 9."0.6S6 

= :81~ I + .111)1) 980. rm9 9SO.tiiS + .019 + .011 .. 
8. Ste. Amie de l3ellerne ........... 45 24 2i 4 55 16 34 9.':0. 653 + .003 980. 646 980. CM + .014 + .006 
9. Matta\va .......... ............... 46 18 43 514 19 170 9.~1. 7:l4 - .O.'i2 - .013 9M.6~9 9~.647 - .022 :... . (L30 

10. Liskeard ........... ~ ............. 4i 30 34 5 18 41 I 194 980. 843 - .060 - . 0()4 980.-7i9 980. 785 + .noo - .000 

11. Cochrane ........................ 49 0-3 44 5 24 051 2i7 9<0. 9.~3 - .085 - .004 980. 894 980. 880 - .014 - .022 
12. Sanlt Ste. Marie ................. 46 30 26 5 37 18 186 9~0. j,;2 - .05i' - .005 9ffi.690 980. 677 - .01:i - .021 
13. Chapleau ........................ 47 50 27 5 33 :l7 430 9~0. ~72 - . 133 + .012 9.~1). i.'il 980. 763 + .012 + .004 
14. Port .-\rthur •........ : . .......... 4$ 26 00 5 56 52 189 9&1. 926 - .o.;.~ - .014 \l.<:0.SM 980. 817 - .037 - .045 
15. Rose Point ...................... 45 19 02 5 20 10 183 980.644 - .056 + .001 9811.589 980. 603 + .014 + .006 

16. Whithy .......................... 43 52 43 5 1.; 46 84 980. 514 ·- .026 - .004 980. 484 980. 458 - .026 - .034 
17. Woodstock, Ontario ............. 43 OS 33 5 23 OS 299 .980. 418 - • O!l3 - .002 980.35.1 9S0.349 - .004 - .012 
18. Winrlsor ......................... 4~ 19 16 5 ~2 11) liS 980. 37~ - .o.;5 .000 980. 318 980.338 + .020 + .012 
19. St. John ......................... 4fi 16 O:J 4 24 20 3.3 9SO. lq0 - .010 + .016 \J."0.646 980.660 +.OH + .006 
ai. Moncton ......................... 46 05 04 4 19 09 14 \l.'lO. 713 - .004 + .OH 9."0. i23 980. 725 + • OO"J - .006 

21. Charlotte.to\vu •.................. 46 13 55 4 12 30 8 9SO. 727 - .002 + .013 9M. 738 91;(1. 730 - .008 - .016 
22. Sydne.y •......................... 41; 08 21 4 00 47 12 9SO. i19 - .004 + .014 980. 729 980. 72R - .nm - .009 
2.3. Tnlro ............................ 45 21 40 4 13 06 IS 9SO. 649 - .006 + .014 980. 6.57 980.659 + .fll)2 - .000 
21. Halifax .......................... 44 40 47 4 14 15 9 980. 587 - .003 + .008 980 • .'i92 980. Sil - .021 - .029 
25. Yarmoutll •...................... 43 50 07 4 24 29 9 980. 510 - .003 + .014 980. 521 980.540 + .019 + .OU 

26. Woodstock. New Brunswick ..... 41\ 09 02 4 30 18 56 Q..<;I). 720 - .017 + .008 980.m I !J..<;l}.f>96 - .015 - .02'3 
2i. Edmm1dst-OJ1 ••.•......•..••..•.. 47 22 11 4 a:i 1s I 148 \l.'lll. S.'lO I - .046 - .010 980. 774 I 980. 771 - .003 - .on 
28. Bathurst ........................ 47 37 10 4 22 36 5 980.853 - .(Xl2 .000 \J.<;(). 851 I 980.1'!3 - .018 - .O'l6 
29. Perce .•.•........................ JS 31 33 4 16 51 6 980.935 - .002 - .002 980.9'.ll 9S0.!147 + .016 + .008 
30. Kenora ••.....•.................. 49 46 00 6 is no 330 9..~1.046 - .102 + .018 980.962 Q..<;Q.971 + .009 + .001 

31. Winnipeg ......•................. 49 54 23 
628321 

231 9.~1.057 - .071 + .002 !l&l.9.'!8 Q..<;l).'Jl!l - .001 - .009 
32. Brandon .... : .................... 49 50 54 6 39 47 366 981. 053 - .113 - .002 980.938 980.053 + .01.'i + .007 aa. Moose Jaw ....................... 50 2.3 26 7 02 07 541 981. 101 - .167 + .003 !Nl.937 980.940 + .003 - .005 
34. Medicine Hat .................... 50 02 25 7 22 40 664 981.070 - .205 - .002 ~.863 980. 865 + .002 - .006 
35. Calgary .......................... 51 02 43 7 36 15 1044 981.160 - .322 - .022 980. 816 980. S20 + .004 - .004 

36. Ban11 ............................ 51 10 53 7 42 18 rn76 981.172 - .425 - .012 980. 735 980. 750 + .015 + .007 
37. Field ............................ 51 23 42 7 45 59 12.39 981.190 - .382 - .060 980. 748 980. 745 - .003 - .011 
38. Revelstoke ...................... 50 59 48 7 52 47 45.3 9.~l.lM - .140 - .080 9$0. 935 USO. 000 - .005 - .043 
39. Kamloops ....................... 50 40 42 8 01 18 352 9.~l. 127 - .109 - .073 980.945 980. 944 - .001 - .009 
4.IJ. Nortll Bend ..................... 49 52 17 8 05 48 152 9-~1. OS.~ - .047 - .122 980. 881; 9811. !l86 .000 - .008 
41. GJ3C'jer .......................... 51 15 44 7 49 5~ 1248 9.~1.179 - .385 - .066 980. 728 9..<;I). 738 + .010 + .002 
42. Vancouver ................... , ... 4916491 8 12 27 6 981.002 - .002 - .046 980.954 980. 946 - .008 - .016 
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PRINCIPAL FACTS FOR 73 STATIONS IN INDIA. 

In the office of the Survey of India the Hayford reductions have been made for 73 stations 
in that country. The data regarding them are published in a report of the Survey of India, title 
of which is given in a footnote on page 45. 

The corrections for elevations as given in the Indian report were computed by the formula: 

C:orrection for elevation= - 2~H 

in which a mean value of the radius of the earth, R, is taken as 20,900,000 feet. His the ale.va
t.ion of the station in feet. These corrections are given in the column headed "Correction for 
elevation, Indian," in the table followi11g. In the column headed "Correction. for elevation, 
U.S. C. & G. S." are given the corrections computed by the formula: 

Correction for elevation= - 0.0003086 H 

in ·which His th9 elevation of the station in meters. The maximum difference is 0.006 dyne at 
station No. 95, Sandakphu. The results by the second formula have been used in the discus
sions in this volume, as this formula is somewhat more accurate in theory.a 

The reductions for topography and compensation were computed in much the same way 
as is done. by the United States Coast and Geodetic SW'vey. For zones 18 to 1 the methods and 
constants are identical. For the inner zones which are lettered from A to 0 a slightly different 
gravitation constant was used. It is 657x10-10 for C. G. S. units, while the one used by the 
United ·States Coast 1tnd Geodetic Survey is 667.3 x 10-10

• The depth of compensation used is 
70 miles, 112.65 km., instead of 113-7°km. The compensation was distributed from sea level 
instead of from the surface of the earth. For ocean areas the Indian Survey distributed the 
compensation from the bottom to a depth of 70 miles (112.65 km.) below the surface of the 
water, while the United States Coast and Geodetic Survey distributes the compensation from 
the ocean bottom to a depth of 113.7 km. below the ocean bottom. 

These changes in the method of computing the topography nnd the compensation do not 
ma.ke any differences which need be considered in our discussions. We may consider the India 
data similar to those which we have for the United Stn.tes, Canada, and EW'ope, all of which 
a.re based upon i<Jentical methods and constants. 

In the fourth column from the last in the following table are given the gravity anomalies 
based upon the Hayford reduction o.nd the Hehnert formula of 1901 with 978.030 as the first 
term and wit.h the Indian con·ections for elevation of station. In next to the last column are 
given the anomalies which are similar in every way to those just mentioned except that the 
United States correction for elevation is applied instead of the Indian correction. The theoretical 
values of gravity at sea level as computed with the Helmert formula are given in the filth column. 

The observed values given in the following t~ble are based upon the value of 979.063 dyne.s 
for Dehra Dun. The value of gravity at that station as given in the latest report of the Inter
national Geodetic Association is 979.065 dynes. 

n"Ueber die Reduction der anf d~r physischen Erdoberflll.che beobachteten Schweresbeschlennigungen anf ein gemeinsames Niveau" by 
Helmert, Sitzungsberichte der Kiiniglich Preussischen Akademie d.er Wissenscha!ten, volumes for 1902, p. 843, and 1903, p. 650. 
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Prindpalfactsfor 73 stations in. India. 

Correc- Correc- Com-
Eleva- Theoret- tion tion for puted Number and name or Latitude Longitude ical eleva- topogra-

station ti on gravity tion phyand gravity at 
<lndi- com pen- station 

ti> )I. H ,.. an) sation g. 

------------. ' " . ' " Mrtrrs Dvnr·s Dvnrs Dpnes Dynes 
1. A!!:fS ............... 27 10 20 78 01 07 163 979.107 -0.0..';() -0.018 979.039 
2. Aiigarh ............. 27 53 32 78 00 31 187 979.160 - .057 - .021 979.082 
3. Allahabad ••....... 25 25 65 81 55 88 9•8.982 - .007 - .021 978. 934 
4. Amgaon._ ......... 21 21 31 80 28 315 978. 715 - .097 - .001 978. 617 
5. Amraoti ............ 20 55 50 77 45 40 342 978.689 - .105 -· .001 978.583 

6. Arrah .............. 25 34 IO 84 39 57 978.992 - .018 - .028 978.946 
8. Asigarh ............ 21 28 10 76 17 50 633 978. 721 - .194 + .027 978.554 
9. Badnur ............ 21 54 10 77 54 10 641 978. 748 - .197 + .018 978. 569 

12. Bhopal. ............ 23 15 58 77 2.5 497 978.$35 - .153 + .007 978.689 
13. Bilaspur ........... 22 03 53 82 12 26-S 978. 758 - .o.s2 - .008 978.668 

14. Bina ............... 24 10 41 78 11 46 413 g~ug; I= J~~ .000 978. 769 
:is. Buxar _ ............ 25 34 42 83 59 63 - .026 978.947 
.16. Chatm ............. 24 12 40 88 23 27 20 978.S98 - .006 - ,(119 978.873 
17. Colaba ............. 18 53 45 72 48 47 IO 978. 571 - .003 .000 97S.568 
18. Cnttack •• · .......... 20 29 05 85 52 01 28 978.662 - .009 .000 978. 653 

19. Daltonr;anj ......... 24 02 05 84 04 215 978.886 - .066 - .018 978.R02 
:20. Damoh ............ 23 49 54 79 26 370 978.873 - .114 - .005 978. 754 
·22. Dehra Dun ........ 30 19 29 78 03 1.; 682 979.:!47 - .210 - .080 979. 057 
24. Dh!>lgur ........... 211 42 01 77 54 47 176 979.072 - .OG4 - .015 979.003 
·26. Elhc pur .......... 21 18 20 77 30 40 401 978. 711 - .123 - .001 978.587 

29. Gaya ............... 24 47 42 85 00 110 978. 938 1
- • 034 - .023 978.881 

30. Gesupur _ .......... 28 33 02 77 42 03 211 9•9.:llO - .065 - .025 979.120 
.31. Goona ............. 24 38 48 77 19 13 478 97~.928 - .147 + .007 978. 788 
32. l}orakhpur ......... 26 H 58 83 23 78 97\1.076 - .024 - .046 979.006 
33. Gwalior ............ 26 13 57 78 12 49 201 979.039 - .062 - .012 978.965 

.35. Hatbras ........... 27 36 52 78 03 22 179 979.139 - • 0.55 - .020 979.064 

.37. Hoshangabad ...... 22 45 uu 11 4~ so ilil.5 91&.&12 - .00-t - .(iiG I ....... '"' ... ,,." l11o.).U;tU 

.as. Jacobabad ......... ~8 16 34 68 27 05 56 979.189 - .017 - .024 979. HS 
39. Jalgaon ............ 21 00 00 70 33 50 232 978.093 - .Oil - .009 9il'I. 613 
40. Jslpaiguri.. ........ 26 31 16 88 44 13 82 979.000 - .025 - .093 978. 942 

·41. Japla .............. 24 31 58 84 00 144 978.920 - .044 - .022 978.854 
·42. Jlumsi ............. 25 27 02 78 33 43 262 978.983 - .080 - .007 978.896 
43. Jubbulpore ........ 23 08 54 79 59 447 978.828 - .137 - .002 978.689 
44. Kaliana ............ 29 30 55 77 39 06 247 979. 2S4 - .076 - .OH 979.161 
45. Kalianpur ......... 24 0,7 11 77 39 17 537 97S.Sll2 - .16,f + .011 978. 738 

·48. Katnl ............. , 23 50 25 80 26 382 978.873 - .117 - .006 978. 750 
50. Khandwa .......... 21 49 30 76 21 30 309 978. 743 - .095 - .003 978. 645 
.51. Khurja._ .......... 28 14 19 77 51 53 198 979.186 - .061 - .024 979.101 
52. Kisnapur .......... 25 02 26 88 28 29 34 97$.955 - .on - .027 978.917 
55. Lalitpur ........... 24 41 29 78 24 26 365 978.931 - .112 - .ooo 978.816 

58. Msi:lra.,. _ .......... 13 04 08 80·14 54. 6 978.294 - .002 + .040 978.332 
-09. Maihu• ............. 24 15 38 80 48 354 978.902 ~ .109 - .006 978. 787 
60. Afajhaull Raj.· ...... 26 Ii 46 83 58 67 979.043 - .021 - .037 978. 985 
·65. Mhow .............. 22 33 10 75 45 40 580 978. 789 - .178 + .024 978. 635 
·66. Mian Mir .......... 31 31 37 it 22 32 216 979.442 - .066 - .033 9i9. 343 

·67. Mogbal Sarai. ...... 25 17 03 83 06 78 978.972 - .024 - .024 97f<. 924 
70. Monghyr ........... 25 22 53 86 28 47 978. 979 - .014 - .031 978.934 
·11. Montgomery ....... 30 39 47 73 06 18 170 979. 373 - .0.52 - .019 979. 302 
·72. Mortakka .......... 22 13 20 76 02 50 1;6 978. ms - .054 - .016 9;s. 698 
·73, Mukhtiara ......... 22 23 40 75 58 40 282 978. 779 - .087 - .009 978.683 

75. Mnssoorie <Camel's 
Baek• ............ 30 27 35 ··~ 04 32 2110 979.357 - .649 + .032 9711. 740 

·77. Mnttra ............ ·I 27 23 25 77 41 48 171 979.129 1- . 053 - .019 979. 0;;1 
711. Muzaffarpnr ....... 21; 07 OJ 85 2f> 55 979. 031 - .017 - .038 978. 976 
.82. Ootacamund ....... 11 24 37 76 42 03 2254 978.232 :._ .692 + .183 977. 723 
83. Pathankot ......... 32 16 33 75 39 03 332 979. 503 - .101 - .088 979.314 

.84. P~ndra ............ 22 46 41 82 00 608 978.804 - .187 + .013 978.630 
87. Qnetta ............. 30 12 15 67 00 41 16~2 979. 837 - .517 + .024 978.844 
88. Raipur ............. 21 13 SR I 81 41 304 9;8. 101 - .093 + .001 978.615 
89. Rajpur ............. 30 24 12 78 05 4i 1012 979. 353 - .311 - .006 978.976 
91. Ranchi ............ 23 23 05 85 19 661 978.843 - .:ioa ;+- .021 978. 661 

·93. Roorkee ............ 29 52 20 77 53 59 264 979.'311 - .081 - .057 979.173 
·94. Salem ............. 11 40 05 78 09 10 289 978.241 - .089 + .012 978.164 
·95. Sandakpbu ........ 27 06 06 SS 00 15 3586 979.102 -1.101 + .141 9•8.142 
·90. Sasaram ........... 21 57 21 83 59 104 978. 949 - .032 - .023 978. 894 
97. Saugor ............. 23 51 47 78 48 536 978.87.5 - .165 + .010 978. 720 

98. Seoni .............. 22 05 29 77 29 619 978. 760 - .190 + .016 978.586 
99. Shahpur ........... 22 11 30 77 54 10 392 978. 766 - • l:?O - ,(1(16 978.640 

100. Sihi.. .............. 29 32 4~ 67 52 31 132 979. 2~6 - .040 - .067 979. li9 
101. Siliguri ............ 26 41 47 88 24 50 118 979. 072 - .036 - .110 978.926 
103. Sipri ............... 23 !?5 52 77 39 25 467 978. 982 - .144 + .009 978. 847 

106. Ujiain. .............. 23 11 00 75 47 491 978.830 - .151 + .009 978.688 
107. Umaria ............ 23 31 37 80 54 457 978.853 - .HO - .002 978. 711 
10~. Yercaud ........... 11 46 56 78 12 29 la69 978. 245 - .420 + .UG 977.941 

Observed 
grnvi~y at g-g. 

station (Indian) 

g 

------
Dym:s Dynrs 
979.056 +0.017 
979.0•5 - .007 
978. 943 + .009 
978.614 - .003 
978.609 + .026 

978.918 - .028 
978. 084 +.030 
978. ij07 + .038 
978. ill + .022 
978. 681 + .013 

978. 795 + .026 
978. 933 - .014 
978.878 + .005 
978. 631 + .063 
978.659 + .006 

978.827 + .021; 
978. 758 + .004 
979.063 + .006 
978.999 ·- .005 
978.618 + .031 

978.884 + .003 
979.125 + .005 
978.807 + .019 
978.936 - .070 
978.958 - .007 

979.075 + .011 
978. 719 • n•n ,- .v .. .L 

979.186 + .038 
978.633 + .020 
978.922 - .020 

978.856 + .002 
978. 910 + .014 
978. 719 + .030 
979.154 - .007 
978. 777 + .039 

978. 757 + .007 
978.692 + .047 
979.082 - .019 
978.956 + .039 
978.814 - .002 

978.279 - .053 
978. 784• - .003 
978.928 - .057 
978. 620 - .015 
97\1.383 + .040 

978.919 - .005 
978.909 - .025 
979. 321 + .019 
97~. 703 + .005 
978.664 - .019 

978. 793 + .053 
979.Ui2 + .015 
978.934 - .0•12 
977. 735 + .012 
979.237 <>- .076 

978.638 + .008 
978. 851 + .007 
978. 612 - .003 
979.000 + .026 
978.691 + .030 

979.129 - .044 
978.116 - .048 
978.190 + .048 
978.903 + .009 
978. 731 +.OIL 

978.622 + .036 
978.663 + .023 
979.11\! n - .059 
978.S.~7 - .039 
978. 876 + .029 

978. 677 - .on 
978. 740 + .029 
977. 908 - .033 J 

Correc-1 I ticm for g-g. Ray-
e~!~: (U.S.C. a!'~!-

(U.S. C. &G.B.J aly, 
& G. S.~ 1912 

------
Dy11tB Dynes 
-0.050 +0.017 
--' .oos - .006 
- .007 + .009 
- .097 - .003 
- .106 + .027 

- .018 - .028 
- .195 + .031 
- .198 + .039 
- .153 + .022 
- .osa +.OU 

- .127 + .026 
- .019 - .014 
- .006 + .005 
- .003 + .063 
- .009 + .006 

- .066 + .025 
- .114 + .004 
- .210 + .006 
- .0.54 - .005 
- .124 + .032 

- .034 + .003 
- .065 + .005 
- .148 + .020 
- .024 - .070 
- .062 - .007 

- .055 +.on 
-· .O~H :- .021 
- .017 + .038 
- .Oil + .020 
- .025 - .020 

- .044 + .002 
- .081 + .015 
- .138 + .031 
- .076 - .007 
- .166 + .040 

- .us + .008 
- .095 + .047 
- .061 - .019 
- .Oil + .039 
- .113 - .001 

- .002 - .053 
- .ltl9 - .003 
- .021 - .057 
- .179 - .014 
- .007 + .041 

- .024 - .005 
- .014 - .0"25 
- .052 + .019 
- .054 + .005 
- .087 - .019 

- .651 + .055 
- .U53 + .015 
- .017 - .042 
- .696 + .016 
- .l()"J - .075 

- .188 + .009 
- .519 + .009 
- .094 - .002 
- .312 + .027 
- .204 + .031 

- .O~l - .044 
- .0&9 - .048 
-I. 107 + .054 
- .032 + .009 
- .165 +.Oil 

- .191 + .037 
- .121 + .004 
- .041 - .058 
- .036 - .039 
- .144 + .029 

- .152 - .010 
- .141 + .030 
- .422 - .031 

---
Dynes 
+0.009 
- .014 
+ .001 
- .011 
+ .019 

- .036 
+ .003 + .031 
+ .014 
+ .006 

+ .OIS 
- .022 
- .003 
+ .055 
- .002 

+ .017 
- .004 
- .OOJ 
- .013 
+ .024 

- .005 
- .003 
+ .012 
- .078 
- .015 

+ .003 
+ .013 
+ .030 
+ .012 
- .028 

- .006 
+ .007 
+ .023 
- .015 
+ .032 

.000 
+ .039 
- .027 
+ .031 -. 009 

- .061 
- .Oll 
- .065 
- .022 
+ .033 

- .013 
- .033 
+ .1111 
- .o 03 

7 - .02 

+ .041 
+ .001 
- 050 

s + :oo< 
- .0 83 

+ .001 
+ .001 
- .01 0 

9 
23 

+ .01 
+ .o 
- .05 2 

6 
6 
1 

- .05 
+.04 
+ .oo 
+. 003 

+ .02 9 
6 

)6 
+ .01 
- .or, 
- .04 
+ .02 

- .01 8 
2 
9 

+ .02 
- .03 

a Theo.nomalies forstations 24, 83, and 100 are reproduced as gh•en in the original source, although the data as taken from there to three decimals 
ofa dyne and re1>eat.ed here give an anomaly differing by 0.001 dyne. It is supposed that tlu• diScepancy is due to additional decimals used in the 
-00mput.1tion but omitted in the published statement. The anomalies in other columns correspond to the values given in this column. 
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PRINCIPAL FACTS FOR 40 STATIONS NOT IN THE UNITED STATES PROPER, CANADA, OR INDIA. 

The following table contains the principal facts for 40 stations outside of Canada, Indin, 
and the United States proper. The data for stations Nos. 1 to 36, inclusive, except the cor
rection for topography and compensation and the resulting g0 , were obtained from the reports 
of the International Geodetic Association. The con·ection for topography and compensation 
of Nos. 1 to 27 was computed by the United States Coast and Geodetic Survey for depth of 
compensation of 113.7 km. in the usual way, and for Nos. 2-8 to 36 it Wt1.S computed by Mr. Niet
ht1.mmer from Hayford's tables, ancl is taken from the" Proces Verbal de la 56me seance de la 
commission goodesique Suisse," NeuchMel, 1910. Stations 37 to 40 are from a publication of 
the Roya] Italian Geodetic Commission, "Determinazioni di Gravita relativa compiute nel 
1912," by Reina and Cassinis, Rome, 1913. The correction for topography and isostatic com
pensation is there computed for a depth of 120 km. and contains the error noted in the foot
note on page 98 of this publication. The error has been corrected and an approximate allowance 
made to change the depth to 113.7 km. The combined effect of these two changes was to 
reduce the anomaly in en.ch case by 0.001 dyne. 

The theoretical gravity throughout the table is based on Helmert's formula of 1901, 
Potsdam system. · 

It is intended that the several tables of principal focts (pp. 50 to 57) shall contain data 
for all well-observed gravity stations on land known to this Survey for which corrections, 
by Hayford's method, for topography and isostatic compensation have been computed for-the 
depth 113.7 km. In the Compt_es Rendus de la 17me Conference geodesique de !'Association 
Geodesique foternationale, Ilme Volume (Rapports Speciau..~) pages 41 and 404, are given Jists 
of corrections for topography and compensation for stations chiefly in Africa that are not 
included in this publication owing to lack of informatiou as to the assumptions n.nd methodS 
underlying the computation. 

Principal facts for 40 stations not in the United States proper, Canada, or bvlia. 

I Latitude 
I Correo- Com· Ob 

Longi· Theoret· Correl'- tion for pnted serv~d 
Number and name of station tu de Elevation ical tion for topogra- gravity at gravity ut 

gravity elev a- phy and station station 
tlon comp en-

<P >.. H "to sa110n g. g 
---------------------. ' . ' J.Jeters Dy11es Dynes Dynes Dynes D1nua 

1. Stillserjoch (Stelvio Pass), Austria ... 46 31.8 10 27. 4 2760 980. ;55 -0.852 +0.152 9SO.Oii5 980.045 
2. Frauzcnh.Oho, .Austria. ......... ....... 46 32.0 10 29.0 2188 980. 755 - .675 + .0.~7 980.167 9!<0.153 
3. SchneekoRpe, Germany ............... 50 H.2 IS 44.6 1605 981.132 - .495 + .110 9SO. 747 980. 776 
4. Alte Brue i, Germany ................. 50 45. 7 15 H.6 917 981.134 - .283 + .000 980.911 980.930 
5. Brocken, Germany ................... 6l 48.0 10 37.0 1140 981.226 - .352 + .088 9S0.962 981.015 
6. Scharfenstein, Germany •••••.....•.. 51 50.0 10 36.0 623 981. 229 - .192 + .041 981.078 981.130 
1. N!lr· switzerl~nd •.................. 46 26. 0 6 S.S. 7 1987 !ISO. 746 - .613 + .074 9S0.207 980.2~3 
S. VII enenve, Switzerland ••••••....... 46 24.1 6 55. 7 376 980. 743 - .116 - .074 980.553 980. 572 
9; Chaumont, Swit.zerland .............. 47 01. 4 6.57.1 1018 980. 799 - .314 + .025 980.510 980.554 

10. Neuenburg (Neuch&telJ, Swhzerland. 47 00.1 6 57.3 487 980. 797 - .150 - .026 980.621 980.653 
11. Gomergrat, Switzerland •••• : ......... 4-~ 59. 0 7 46.S 3016 980. 705 - .931 + .165. 979.939 979.992 
12. Riffel bergs Switzerland ••••.......... 45 59.6 7 45.3 2566 IJ.'().705 - .792 + .. 122 980.035 980.000 
13. Zermatts witzerland ••.........•.... 46 01. 5 7 45.0 1603 980. 708 - .495 - .007 980.200 980.250 
H. Belalp, witzerland ..••.........•.•.. 46 22.9 7 59.6 2132 980. i41 - .658 + .079 980.162 980. li2 
15. Brig, Switzerland ....................... 46 19. i I s oo. 4 683 980.7371 - .211 - .085 980.441 980.437 
16. Ei:gishorn •. s11·itzerland ............... 46 !!5. 2 s oo. s !!18i 980. i4S :..... .6i5 + .086 980.156 980.169 
17. F1eseh, Switzerland .........••••••••. 46 24.2 8 OKl 1049 9'(). 743 - .324 - .043 980.376 980.3i~ 
18. St. Manrice, Switzerland ................. 46 13.0 7 00.2 422 980.726 - .130 - .001 IJ.'l0.505 980.512 
19. Honolulu, Hawaiian Islands a ......... 21 18. l 157 51.8 6 Si~. ill - .002 + .162 978.871 978.946 
20. Mauna Kea, Ha waiia11 lslllnds • •.... · 19 49. 2 155 28. 8 3981 9i8.623 -1.229 + .469 97i. 863 978.069 
21. Hl\cl1inohe, JRpan .................... 40 31 141 30 21 980. 212 - .006 + .()49 980.255 980.359 
22. St. GeorgiJs, Bermuda a ••••......... 32 21 &I 40 2 979.509 - .001 + .218 979. 726 979.800 
23. Jamestown, St. Helena a ............. -15 55 5 43. 7 10 978. 418 - .00.3 + .li7 978.592 978. 712 
24. Sorvagen, Norway •...............•.. 67 53.6 13 02 19 982.478 - .006 + .016 982.488 982.622 
25. Kala-i-Clmmb, Turkestan ............ 38 27.3 70 46.5 1345 980.029 - .415 - .086 979.528 979.462 
26. St. Paul Island, Alaska a ............. 57 07.3 170 16.6 10 981.682 - .003 + .041 9~1. 7:?0 981. 726 
2i. St. MicJ1ael, Alaska<> ................. ll3 28.5 162 02.4 1 982.178 .000 - .004 982.174 982.192 
28. Bitten, Switzerland ••••....•.••••.•••. 46 14. l 7 21.5 514 980. 7$ - .15fl - .082 980.487 9..'().480 
29. ViW,, Switzerlaml •••••••. .-..•....... 46 17.6 7 53.0 649 IJ.'lO. i33 - .2l)J - .()<JO 980. 443 980. 441 
30. Ise e, Switzerland ..................... 46 12.5 8 12.1 630 980. 725 - .194 - .105 980. 426 980.430 
31. G_ste~, Switze~land ..................... 46 23.2 7 16.2 118.5 980. 742 - .366 - .001 980.375 980.396 
32. S1mp on Hospree, Sw1tZ<)rland •••.... 46 14.9 s 01.9 1998 980. 729 - .617 + .Oi6 980.188 980.202 
33. Grand St. Bernard, Switzerland ••••. 45 52.1 7 10.4 2473 980. 694 - .763 + .131 980.062 98().072 
34. Sa11etsc!J, Switzerland •••••.......... 46 19.3 7 17.2 2041 980. 736 - .630 + .085 980.191 980. 211 
35. Chanrion, Switzerland •••............ 45 56.3 7 22.9 2435 980. 700 - .751 + .113 980.062 980.107 
36. Sch\va.rzsee, Switzerland •............ 45 59.5 7 42. 7 2582 980. 705 - .797 + .125 980.033 980.090 
37. Rome, Itaz .................. , .•...... 41 53. 5 12 29. 7 49 980. 335 - .015 - .012 980.308 980.367 
38. Florence ~ rcetri), Italy ............... 43 45.2 11 15. 2 1S4 lk'().5"3 - .057 - .023 980.423 980. 491 
39. Legllor'ti taly ........................ 43 32. 0 10 18.5 6 980. 483 - .002 - .018 980. 4~3 980.534 
40. Genoa, taly .......................... 44 29.2 s 55 98 I 980.569 I - .ooo - .029 980.510 I 980.557 

a 'fhis station is in west longitude. 
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Chapter III.-COMPARISON OF APPARENT ANOMALIES AT STATIONS IN THE UNITED 
STATES BY THE RAYFORD AND OLD METHODS OF REDUCTION. 

In the following tables go'' -'Yo and g0 --y0 have the same meanings as in t.he reports of 
the International Geodetic Association. 

The quantity g0 " - 'Yo is the apparent anomaly when the Helmert formula of 1901 ancl the 
Bouguer reduction are used. The Bouguer formula has been very generally applied in 

.reducing pendulum observations to the level of the sea. This formula is dg:;= + 2~9( 1-!!) 
where dg is the correction to observed gravity, g is gravity at sea level, His elevation above 
sea level, r is radius of the earth, 8 is density of matter lying above sea level, and A is mean 
density of the earth. The first term takes account of the distance from the earth's center, 
and the second term of the vertical attraction of the matter lying between sea level and the 
station, on the supposition that the latter is located on ~n indefinitely extended horizontal 
plain. Wherever the topography about a station departs materially from this conditon of a 
horizontal plain a third term must be aclded to the above formula, being a correction to the 
second tern1 or to observed gravity on 11.~~ount. of such irregularities. The Bouguer reduc
tion thus takes no account of isostatic compensation and neglects all curvature of the sea-level 
surface, the topography being treated~ if it were standing on a plain of indefinite extent. 

The quantity go-'Yo is the apparent anomaly when the Helmert formula of 1901 is used in 
eonnection with the so-called reduction to sea level in free air only (0.0003086 H). This reduc
tion ignores both the topography and the isostatic compensation. It takes account simply of· 
the increased distance of the station from the earth's center when the station is above sea level. 

A comparison of the anomalies by the Hayford method, on the one hand, with those by the 
two older methods; as shown in the columns,headed·g0 '.' -·'Yo, and,.g0 ~'Y0,.on·the other hand,. will 
therefore show the merits of the Hayford method of reduction in compariosn with the Bouguer 
and the free-ai.r methods. 

This comparison of the Hayford method with the Bouguer and free-air reductions is made 
because the Bouguer reduction postulates a total lack of compensation and a consequent high 
rigidity of the earth's crust while the free-air method assumes that each piece of topography 
is completely compensated for at zero depth. Besides, the Bouguer and free-air methods are 
those which have been most generally used. 

The Hayford anomalies in the following table are based upon the Coast and Geodetic 
Survey formula of 1912 in which the first term is 978.038. 
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Anomalies by Hayford, Bouguer, and free-air reductions. 

Anomaly Anomaly 

Number and name of station Nut'lber and name of station 
Hayford, Bouguer I In free air Hayford, Bouguer In free air 

1912 (Uo''-'Yo) (go-'Yo) 1912 (go"-1'0) (Uo-'Yo) 

1. Key West. Fla ....••..••....... +0.005 +0.0481 +0.048 76. Bismarck, N. Dak •.......•..... +0.002 -0.052 +o.005 2. West Palm Beach, Fla .••.••... + .018 + .057 + .057 77. Hinsdale, Mont ................. + .029 - .053 + .020 
3. Punta Gorda, Fla ....•......... + .010 + .038 + .038 78. Sandpoint, Idaho ............... + .002 - .105 - .034 
4. A palacbfoola. Fla ............•.. .000 + .023 + .023 79. Boise. Idaho .................... + .oos - .117 - .026 
Ii. New Orleans, La ....••.•.•..... - .013 + .008 + .oos 80 .. Astoria, Oreg •.................. - .013 + .OU3 + .003 

6. R:r,vme, La ......•.•..........• + .016 + .029 + .032 SI. Sisson. Cal ...................... - .010 - .103 + .013 
7. G veston. Tex ....•............ - .009 + .006 + .006 82. Ro~k Spr.in~s, Wyo ..•.......... + .013 - .191 + .020 
8. Point Isabel, Tex .••...•.•...... + .027 + .049 + .000 83. Paxton, Ne r ..•................ - .006 - .0911 + .M 
9. Laredo, Te.."'!: .............•...... - .020 - .022 - .009 84. Washington. D. C. (Bureau of 

10. Aust.in, Tex. (capitol) .••....... - .oos - .o:u - .003 Standards) ..................• + .037 + .046 + .057 

11. Austin, Tex. ~varsity) •••..•• .010 .023 .003 
8.5. North Hero, Vt .•........•...... + .001 - .004 .000 - - -

12. McAlester. Ok .•..•....•...... - .O"J7 - .IJ4.5 - .018 86. Lake Placid. N. Y .............. + .000 - .017 + .046 13. Littlt> Rock. Ark ......•....•... + .030 + .030 + .039 
14. Columbia a Tenn ••...•.........• + .026 + .017 + .040 Si. Potsdam, N. Y •................ + .021 + .OU + .02.5 
~5. Atlanta, a •.••••..•.........•. - .023 - .036 - .001 88. Wilson, N. Y ................... - .010 - .014 - .004 

119. Alpena, Mich ................... - .020 - .032 - .012 
16. McCormick, S. c •••••••••••••.•• + .015 + .017 + .035 90. Virginia Beach, Va .•........... - .048 - .015 - .015 
17. Charleston, S. C •.•••..••....... - .021 + .003 + .003 

91. Durham, N. c ••••.......•...... IS. Beaufort, N. C .•......•......... - .021 + • <Y>..3 + .023 + .036 + .045 + .008 
19. Charlottesville, Va ••............ - .013 - .021 - .003 192. Fernandina, Fla ................ + .010 + .036 + .035 
20. Deer Park, Md •••••.......•••.. + .010 - .019 + .059 93. Wilmer, Ala ......•....•........ - .044 - .027 - .018 

94. Aliceville. Ala .................. - .017 - .010 - .001 
21. Washington D. C. (Coost and 95. New Madrid, Mo •.•••.......... + .001 + .001 + .010 

Geodetic Survt>Y Office) .•••... + .037 + .048 + .049 
96. Mena, Ark ..........•....•...... 22, Washington, D. C. (Smithson- - .052 - .066 - .o:JJ 

Ian Institution) •.............. + .039 + .049 + .050 97. Nacogdoches. Tex •........•.... - .012 - .005 + .004 
23. Baltimore, Md .•......• · ......... - .011 .ooo + .003 ·gs_ Alpine. Tex •.•...........•..... + .021 - .088 + .062 
~- Philadelphia, Pa .•.••.......... + .022 + .037 +· .039 99. Farwell, Tex .•••..........•.... - .016 - .132 + .003 
25. Princeton, N. J. ................ - .Olll - .004 + .002 100. Guymon, Okla ••...•.......... - .017 - .110 - .010 

26. Hoboken, N. J ..•...••.•........ + .024 + .039 + .040 101. Helenwood. Tenn ............. + .040 + .015 + .063 
27. New York, N. Y ••••........... + .022 + .037 + .041 102. Cloudland, Tenn ....•......... + .004 - .M2 + .142 
28. Worcest~ Mass ••.............. - .WI.I - .014 + .006 103. Hughes, Tenn .•...•.•..•..•... - .029 - .074 + .032 
29. Boston, ass ..•.......•.•.•.... + .005 + .024 + .026 104. Charleston. W. Va ............. - .024 - .045 - .026 
30. Cambridge, Mass ••••••••••••••• + .005 + .022 + .023 105. State College, Pa .•••.•........ - .021 - .038 - .003 

31. Calais, Me .•.........•.••.•.•... - .008 + .006 + .010 106. Fort Kent, Me •••...•.......... - .013 - .021 - .004 
32. Ithaca, N. ¥ .................... - .023 - .033 - .010 107. Prentice, Wis •................. + .024 - .005 + .042 
33. Cleveland. Ohio .•.•...........• - .003 - .016 + .005 108. Fergus Falls, Minn •••......... - .006 - .034 + .003 
34. Cincinnati, Ohio .•.............. - .019 - .034 - .009 109. Sheridan, Wyo ...•............ + .032 - .116 + .009 
35. Terre Haute, Ind ••............. - .009 - .016 .ooo 110. Boulder, Mont ••............... - .Olli - .181 - .014 

36. Chicago, Ill .......•............. - .007 - .012 + .008 111. Skykomish. Wash ........•.... - .028 - .087 - .007 
37." Madison, Wis: •............ · .••.. - .005 - .024. + .OOtl 112. Olympia. Wash .......•....... + .033 + .026 + .029 
38. St. Lou.is, Mo ....•....•.•..•••.. - .005 - .014 + .004 113. Hep/kner;· 0reg , .............. , . - .027 - .093 - .026 
39. Kansas Citlt Mo •••...••.... : ... - .016 - .038 - .009 114. True ee, Cal.. •................ - .028 - .162 + .037 
40. Ellsworth, ans ••••....•...•.•. + .014 - .029 + .016 115. Winnemucca, Nev .•..•........ - .009 - .150 - .005 

41. Wallace, Kans .................. - .012 - .105 - .004 116. Ely, Nev ........... : .......... - .021 - .207 + .007 
42. Colorado Sprl!:,is, C'-010 •••••••••• - .007 - .188 - .006 117. Guernsey, Wko ••.............. + .036 - .113 + .028 
43. Pikl'S Peak! Coo ••.....•....... + .021 - .204 + .216 118. Pierre. S. Da •................ + .014 - .039 + .009 
44. Denver, Co 0 ••••••••••••••••••• - .016 - .182 - .()'J3 119. Fort Dodge, Jowa •••.•........ + .015 - .OU + .025 
45. G 11nnison, Colo •••••.• ; ......... + .020 - .229 + .027 120. Keithsburg, Ill .•••....•....•.. - .oos - .018 - .003 

46. Grand Junction, C-010 ••••••••••• + .024 - .158 - .019 121. Grand Rapids, Mfoh •..•...•... + .002 - .oos + .013 
47. Grt>en River, Utah .••.•........ - .021 - .180 - .056 122. Angola, Irid ..•.•.............. + .OU - .001 + .030 
48. Pleasant Valley Junction, Utah. + .004 - .187 + .036 123. Albany. N. Y •.••....•........ - .043 - .048 - .041 
49. Salt Ls.keCitv, Utah .......•... + .010 - .141> - .023 124. Port Jervis, N. Y .....•........ - .033 - .035 - .022 
50. Grand Canyon, Wyo ...••...... - .002 - .208 + .044 125. Atlantic City, N. J ............. '- .023 + .003 + .003 

51. Norris Geyser BMln, Wyo ...... + .021 - .177 + .060 126. Bridr,hampton, N. Y ••....... - .0'22 + .005 + .006 
52. Lower GV/"' Bns.in, Wyo ...... - .001 - .193 + .035 127. Chat am, Mass ........•.•..... - .014 + .018 + .018 
53. Seattle.\ ash. (University) •.... - .093 - .111 - .105 128. Rockland, Me ................. - .015 + .003 + .004 
54. San Francisco, Cal.. ............ - .023 + .019 + ·.030 129. Lancaster, N.H ........•....... - .018 - .031 -.003 
5-5. Mount Hamilton, Cal. .......... - .003 + .003 + .125 130. Whitehall, N. Y •..•...•....... - .039 - .047 - .043 

56. Seattle. Wash. (high school) .•.. - .093 - .111 - .103 131. Little Falls, N. Y ••........••.. -.<m - .038 - .023 
57. Iron River, Micb ..•............ + .038 + .009 + .ooo 132. Watertown, N. Y ..•........... - .025 - .032 - .016 
58. Ely, Minn ...................•.. + .023 - .010 + .039 133. South~ort, N. Y ..•..•.•.•..... - .030 - .047 - .018 
59. Pembina, N. Dak ..•........... + .019 - .oos + .018 134. Erie, a •...................... - .027 - .040 - .018 
60. Mitchell. S. Dak ....•........... + .001 - .040 + .003 135. Pa1·kersburg, W. Va •......•... - .024 - .042 - .022 

61. Sweetwater, Tex ..••......•.... - .029 - .084 - .012 136. Columbus! Ohio ••............. - .012 - .0'>.8 - .003 
62. Kerrville, Tex •............•.•.. + .001 - .003 + .052 137. lndianapo iy Ind .............. + .001 - .012 + .012 
63. El Paso,"Tl'X .•........•.....•.. + . 007 - .111 + .016 138. Springfield, JI ••••••••••••••••• - .016 - .023 -.003 
l\I. Nogales, Ariz •....•............. - .050 - .132 - .004 139. Lebanon, Mo ••...•............ + .011 - .012 + .031 
65. Yuma, Ariz •••••••..........•.. + .009 + .001 + .007 140. Joplin, Mo •...........•.....•.. + .016 - .009 + .025 

61°>. ComJilton, Cal. .................. - .050 - ,();11 - .042 141. Fort Smith, Ark ..•............ - .016 - .030 - .015 
67. Gol field, Nev ••.•..•........... - .013 - .166 + .022 142. Texarkana, Ark ..•............ + .011 + .009 + .020 
l).S. Yavagai, Ariz .............•.... + • 001 - .l•l2 + .043 143. Hot Springs, Ark .............. +. O!S + .009 + .030 
69. Gran Can~n, Ariz .•..•..•.... - .010 - .173 - .098 144. Alexandria. La ••.............. - .006 + .008 + .011 
70. Gallup, N. ex ..•......•....•.. - .013 - .211 + .009 H5. Laurel,Miss •......•...•....•.. + .. 014 + .025 + .033 

71. Las Vegas. N. Me."'!: ............. + .003 - .189 + .02$ 146. Richmond. Va ..•.............. + .003 + .018 + .021 
72. Shamrock, Tex ................. + .032 - .031 + .047 147. Emporia, Va ••.•....•......... + .013 + .032 + .036 
73. Denison, Tex ..............•.... + .005 - .012 J + .012 HS. Greenville, N. C ••............. - .OlS + .007 + .009 
74. MinneapQlis, Minn ........••••.. + • 059 +.OM + .002 149. Wilmingto1B N. C •••.....•.... - .031 - .001 .000 
75. Lead, S. Dak: •...•••..•.•.•.••.. + • 052 - .072 + .11),l 150. Cheraw, S. • ••••....••...•.... + .002 + .017 + .023 
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.Anomalies by Ilayford, Bouguer, and.free-air reductions-Continued. 

Anomaly I Anomaly 

Number and name or st:1tion 
In Cree air I Number and name or station 

Hayford, Bouguer Hayford, Bouguer In free air 
1912 {g."-y.) {g.-y.) I 1912 {go"'-'Y.o) {g.-y.) 

151. Charlotte. N. C ................ +0.025 +0.023 186. AberdeenbS. Dak .............. +0.012 -0.029 +0.015 +0.0481 
152. Asheville. N. C ................ - .005 - .015 + .O'J9 !Si. Faitb, S. ak •.........••...... + .015 - .Of,g +'.fl:?9 
153. Cleveland, 'l'enn .............•. - .023 ~ .041 - .013 188. Marnm1th, N. Dak ••••........ + .035 - .051 + .041 
154. Winston-Salem. N. C •......... - .038 - .049 - .018 IS9. '!'owner. N. Ilak ............... + .032 - .014 + .036 
155. Knoxville, 'l'enn .............•. - .021 - .045 - .014 190. Crosby, N. Dak ................ + .017 - .041 + .026 

156. Bristol, Va •.•...............•. - .015 - .052 + .005 191. Crookston, Minn ............... , + .on - .016 + .013 
157. Homestead, Fla .••..........•. - .036 + .Olli + .Olli 192. P~plar~_Mont. .........••....•. + .019 - .050 + .OIS 
158. S~brin~. Fla •.................. - .Oli + .011 + .014 ma. M•le~ 1.:.1ty:tl'iant .•...........•. + .030 - .061 + .OIS 
159. T1tus,•11le, Fla ................. - .001 + .030 + .o:io I 194. Huntley. ont. •.•..•......... +.on - .105 - .003 
160. Lees bur!?', Fla ................•. - .014 + .012 + .0151 19-5. Lander, Wyo ........••........ + .019 - .182 - .001 

l&I. Cedar Keys, Fla •.............. -.()'211 + .003 + . 0031190. Faribo.ult, Minn ••............. + .036 + .011 + .OH 
162. Mu.con, Ga ..•.................. + .019 + .023 + • 034 197. St. Jam~s. Minn ••.•........... + .006 - .020 + .016 
163. Albo.ny, Ga .................... + .002 + .015 + .021 198. Edgemont, S. Dak ..•.........• + .054 - .067 + .o.;o 
164. Pensacola, Fla ......•......... -I - .014 + .oos I + .008 I 199. Dawson, Minn ................. ! + .017 - .014 + .022 
165. Opelika, Ala ................. ··1 - .0261 - .0281 - .001 11200. Cokato, Minn .................. J + . l)06 - .019 + .017 

166. Hnntsvme •. Ala ................ - .0231 - .0341 - • 012 I 201. Wasta. S. Dak ..•............. ·I + .030 - .052 + • 0"..5 
167. Arkans~< City, Ark ............ - .012 - .001 + .001 J 202. Moor~roft, Wvo ................ + .021 - .10\l + .034 
168. Memphis. Tenn ................ + .013 + .0151 + . 023 203. Duluth. Mimi ................. +.ow + .025 + .048 
169. Mammoth Spring, Ark .•.••... + .013 + .002 + . OW 1201. Osage, Iowa •••................ .026 - .050 - .OU 
170. Hopkinsville, Ky .•........••.. + .006 + .001 + . O'.!O 1205. Randolph, Nebr ....•....•••••. + .0021 - .042 + .015 

171. Danville, Ky ••................ - .030 - .043 - • 010 ! 20~. v,alent._ine, ~ebr ..•.......•.... + .018 - .058 + .030 
172. Clifton Forge. Va .............. - .034 - .065 - . 0291 201. \\heel mg," . Va •.......•..... - .029 - .047 - .024 
173. Greenville, Ala •............... - .OU - . 001 + .013 208. Leon, Iowa .................... - .oos - .031 + .007 
li4. Birmingham, Ala .............. - .033 - .034 - . 014 209. Laurel, Md ••....•.•......•.... + .034 + .043 + .049 
175. Lexington. Va .......•......... - .024 - .047 - .011 210. Harrisburg, Pa ..........•.•... - .029 - .031 - .019 

1711. Prestonsb1~rg, Ky .•........... - . 024 - .042 -· .020 211. Pittsbnrg, Pa ................. - .023 ~ .041 - .015 
177. '.('ra,·erse91ty, Mich .•••....... + .001 - .000 + .Oil 212. Rockville. Md ................. t -~~ t -~~ + .007 

~~: ~~~~1~0~~~~: ::: ::::::::::::::: + 00! =:~~~I + l)lfC, :?13. •..ipp~r M.ar!boro, Md ........ U•• + .028 :ois I + :036· T .u.:.' - • 025 - 214. Fairfa"d Va .................... + .042 + .0.55 
180. Grand Rapids. Wis .......•.... - .042' - 063 - .029 210. Cl'isfiel , Md ...••......•••.••.. - .029 - .002 - .1)(,2 

181. Winona, Minn ......•.•..•...•• - :0011 J 
I 

+ . 015 + .O!i 2rn. Fredericksburg. Va ............ + .005· + .015 + .017 
182. Baldwin, Wis .•.•............. - .ow - .Oil - .O~tl 217. Dover. Del .................... - .010 +.010 + .Oll 
183. Cumberlo.ncl;{ Wis .............. - .019 - .0~1 I - .033 21~. North Tamarack, Mich •....... + .031 i +.019 + .059 
!84. Cambridge. ,finn .............. , - .02j - .Ocl I - .017 219. Hagerstown, Md .•............. - .0491 - .053 - .035 
185. Brainerd, Minn •............... + .012 - .018 + .023 lj 

The mean values of the anomalies wit.hand wit.hout regard to sign are shown in the follow
ing table: 

Mean with regard to sign 219 stations ..................................•..................................••. 
Mean without regard to sig'.11 219 stations ..•................................................................. 
Mean with regard to sign 217 stntions \Seattle st.at.inns omitted) ............................................ . 
Mean without regard to sign 217 stations (Seattle stations on1itted) .••.............................••........ 

Hayford, 
1912 

-0.003 
.020 

- .002 
.019 

Anomaly 

Bouguer In free 
air 

-0.037. +0.012 
.050 .026 

- .036 + .ru:i 
.049 .025 

The mean without regard to sign is much larger by the free air And the Bouguer than the 
Hayford reductionf:, and for the Bouguer it. is so la.rge as to show that the condition upon which 
it is based, namely, that of a rigid earth, is very far from the truth. · 

There are only two Hayford anomalies greater than 0.059 dyne, ancl those are at Seattle, 
Wash., at stations so close together that they should be considered really only one station. 
The maximum free-air anomaly is at Pikes Peak, Colo. (No. 43), and is· +0.216 dyn'l'!. The 
maximum Bouguer anomaly is -0.229 at Gunnison, Colo. (No. 45). 

The following table gives for the three methods the number of ·anomalies which fall within 
certain limits: 



Limits of anomalies In dynes 

0.200 to 0.300 ....................... . 
• 100 to :200 ...................... .. 
.090 to .100 ....................... . 
.080 to .090 ...................... .. 
• 070 to .080 ....................... . 
• 060 to .010 ...................... .. 

INVESTIGATIONS OF GRAVITY AND ISOSTASY. 

Number of anomalies of different •magn·itudu. 

Number of anomalies 

In free 
air 

Limits of anomalies in dynes 

O 5 1 0.050!.o 0.060 ..•.................... 
O 31 5 .040 to .050 ...................... . 

3 o .020to .030 ...................... . 
4 O .010 to .020 ...................... . 

2

80 

I 2 I .030to .040 ...................... . 

s 1 I .ooo to· .010 ...................... . 
~~.~~~~~~~-~~~~-'--~~·--'-~~---' 

61 

Num her of anomalies 

8 
8 

28 
64 
69 
50 

13 
29 
28 
2~ 
37 
38 

In rr-.e 
air 

11 
18 
25 
40 
52 
59 

An inspection of the data in this table shows that the anomalies by the Hayford 191:3 
method are distributed in fair agreement with the law of distribution of accidental errors. There 
is no indication of any decided systematic error for thrn;e anomalies. On the other hand, the 
distribution of the anomalies by each of the older met.hods of reduction departs greatly from the 
law of distribution of accidental errors and indicatea that there are substantial systematic errors 
present. 

GRAVITY ANOMALY MAPS. 

The 1912 Hayford anomalies for the :319 stations in the United Stat.es and the 4:3 stations 
in Canada are shown in figure 11. The contours were drawn mechanically. The whole area 
covered by the stations was laid out in triangles, eo.ch triangle having as its apexes three contigu
ous stations. In all cases where there was a choice those stntions. were selected which gave most 
nearly au equiangular triangle. The points 01i the contours were determined by inte11)olations 
along the triangle sides between the stations at their ends. There are seveml places where sharp 
angles in the contours were taken out nnd the contours rounded, but these .are of very minor 
importance. 

The map shows no relations between the anomalies and the topography except for coast 
topography, but it does seem to show some relation between the anomalies and the geologic 
formfttion. Along the coast where the geologic formation is generally Cenpzoic the anomaly 
areas are mostly negative. The large area of Paleozoic format.ion which extends westward from 
Pennsylvanfo. is mostly negative, while the large Mesozoic and pre-Cambriu.n areas in the Dakotas,. 
Minnesota, and in Montana and Wyoming tend to be positive. (See fig. 17.) 

Figur.e 15 shows the gravity anomaiy contours in the vicinity of the District of Columbia. 
These are so intricate that they could not be shown well on the small scale of figure 11. 

Figure 12 shows the 1916 Hayford anomalies and the gritvity contours for the 219 stations 
in the United St.ates, and figure 16 the 1916 anomalies and cont.ours for the area surrounding 
the District of Columbia. These two maps differ very little from figures 11 and 15 showing the . 
1912 contours. 

Figure 13 shows the Bouguer anomalies· itt the 219 stations in the Unit.eel States and t.he 
anomaly contours. Little comment is needed in regard to this map. It wti.s constructed in 
the same way as the 1912 and HH6 Hayford anomaly maps. It shows in a very impressive 
manner the close re.lat.ions between tl1eBouguer anomtl.lies and the character of the topography. 

Figure 14 shows the free-air anomaly contours for the United States.· '111is shows in a 
striking manner the relation between the free-air anomalies and the elevatiornJ of the stations. 

Figures 13 and 14 seem to prove conclusively that the earth's crust is not rigid and also 
that it is not highly plastic. On the other hand, :figures 11 and 1:] for the Hayford anomalies 
prove thttt the condition of isostasy with the compensation distributed to n considerable depth is 
very near the truth. 
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AGREEMENT AS TO POSITIVE AND NEGATIV_E AREAS DEDUCED FROM GRAVITY AND FROM 
DEFLECTION DATA. 

In figure 18 are shown the 1912 Hayford anomalies for the 219 stations in the United States 
and the differences between the observed and the computed values of the deflection of the vertical 
at many astronomic stations used by Hayford.a There are also shown a number of ovals inclosing 
areas in· each of which, according to Hayford, the density of the material in the earth's crust 
is abnormal. They were drawn by him before any results of the gravityreductions were available. 

In some of these areas gravity stations have been established, and in no case is thexe a 
conflict in the sign of the area as indicated· and the sign of the gravity anomaly. There are many 
of the gravity stations not with.iii these positive and negative areas as shown on the illustation 
which agree with the deflections of the vertical in their locality. 

The two classes of data supplement each other and frequently give a rather definite idea 
as to the direction from t.he station of the area under which tho cause of a deflectiqn of the 
vertical is 10<.'.ated. For instance, if an arrow in figure 18, which shows by its length the size of 
the w1accounted-for deflection, is close to a gravity station, the latter being in prolongation of 
the result.ant deflection, the gravity anomaly by its sign will indicate whether the plumb line 
is attracted in the direction of the f).n-ow or repelled from the opposite side. It may be said 
tha.t the gravity and deflection data arc in general in close accord. 

<>Supplemental Investigation ill 1909 o( the Figure of the Earth and lsostasy. 



Chapter IV.-RELATIO:N BETWEEN' THE GRAVITY ANOMALIES AND THE TOPOGRAPHY. 

A severe test of the reasonableness of a method of reduction of gravity stations is whether
the anomalies are different in size and sign, on a.u average, for different characters of topography .. 

There are given below five tables, for as many different characters of topography, which 
contain the anomalies by four methods of reduction. The first method may be called the. 
Huyford, 1912. In this method isostasy is considered complete, and the compensation is 
assumed to be directly under the station and unifornily distributed to a depth of 113. 7 km. 
The formula used in this method for computing the theoretical gravity at a station is. 
what is called the United States Coast and Geodetic Survey 1912 formula, in which the· 
gravity at the equator is given as 978.038 dynes. The reciprocal of the flattening. is 1/298.2 (the 
Helmert value of 1901; seep. 113). The second method is similar to the first one, except that. 
the depth of compensation is 60 km., ancl the formula used gives a value of gravity at the 
equator of 978.040 dynes. Each of these methods is based. on the theory of isostasy. The 
values of the depth ~ncl the equatorial gravity used in the second method were derived from. 
a solution of all the data in the United States, from which was obtained the Unit.eel States Coast. 
and Geodetic Survey 1916 formula for the United States. The derivation of this fonnula· is. 
given on page 123. 

'fhe third method is the Bouguer, in which topography is considered, but the isostat.ic. 
compensation is not. It postulates a rigid crust of the earth. The fourth method is the free 
air, in which neither the topography nor the compensation is taken into account. It postu
lates a very plastic crust with the compensation at zero depth. The Helmert formula of 1901 
was used in computing the theoretical gravity at the latitude of the stations for the Bouguer
and the free-air methods. 

At the end of the five tables there is given a table of the mean anomalies with and without. 
regard to sign. 

HA YFOR'o, BOUGUER, AND FREE-AIR ANOMALIES, ARRANGED IN GROUPS ACCORDING TO 

TOPOGRAPHY. 

Twenty-seven eoasrstations, in the order of their distanc.esjrom the tOOOjathmn lbie. 

Anomaly. 

Number and name or station 
Dist:mce 1-----.----.---.---

from 
100!l- Hayford I Havford I fathom hne l<;ll'.!; def,ih, 191\\;· depi\i., Bouguer 

113. 7 km 00.0 km (go" ""'lo) 
In rreeair 

(9.-ro) 

Eiiomrter~ 

~~ ~1rif ir;~:~~~:·: ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~-~ ~ ~ ~-~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~i 
9~. FernandiDa, Fla............................................................... 145 

12}: ~!~~~~~[~/:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: ~~ 
~ig: ~:ljf:i~~M1d~:.:":·.::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 1~ 

rnii ~~fk.~}-~Jjjj))j)j)jjjj))jjjj)j)jj)jjjj)))jj)))jj)j)jj))jjjjjj)jj)) l~ 
27. New York. N. Y ••..•....•....••....•...•....•.•...••...•••..••...••..•....... 

l:i~ r r~~~~;~~~~~:_ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~~ ~ ~ ~ ~ ~ ~ ~ ~ ~~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~~ ~ ~ ~ 
2i: ~~~?~-~~::::::::::::::::::::::::::::::::::::::::::::::"::::::::::::::: 
~~: ~~!~{:::~~~:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 

150. Titusville, Fla •.................... ; ...........................•............... 
128. Rockla.nd, Me ................................................................. . 

22.5 
230 
230 
243 
200 

280 
300 
300 
305 
330 

330 
350 

-0.003 
- ,021 
- .013 
- .04S 
+ .010 

+ .005 
- .023 
+ .027 
- .IY.!2 
- .029 

- .oat 
- .014 
- .014 
- .013 

.ooo 
+ .022 
+ .U24 
- .050 
+ .018 
- .021 

+ .010 
+ .005 
+ .005 
- .021 
- .009 

- .001 
- .015 

1----1----
-0.010 +0.019 +0.030 
- .oos + .0:?3 + .0"..3 
- .010 +.003 + .003 
- .039 - .015 - .015· 
+ .015 + .036 + .035 

+ .015 + .048 +.048 
- .018 + .003 + .003 

·+ .030 + .049 + .050 
- .016 + .005 + .006 
- .0"23 - .00'.? - .002 

- .024 - .001 .ooo 
- .010 + .008 + .()()8. 
- .007 + .OlS + .018 
- .010 + .oos + .008 
+ .004 + .023 + .023 

+ .005 + .037 + .041 + .027 + .039 + .040· 
- .049 - .041 - .042 
+ .027 + .057 + .057 
- .016 + .003 + .003 

+ .017 + .oas + .038 
+ .008 + .()"..4 + .0!6 + .009 + .022 + .023 
- .016 + .(1()3 + .003 
- .oos + .()()6 + .006 

+ .007 + .030 + .030 
- .013 + .003 + .004-, ____ , ____ , _____ , ____ , ___ _ 

~::: :l~~~iir~~~~ s~rsign.·::::::::::::::::::::::::::::::::::::::::::::::::: : : : : : : : : : : : : - .009 - .003 + .017 + .017 
.018 .017 .021 .0"22 

63 
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Forty-six stations near the coast, in the orde:,· of their distance.sfrD'm the open coos~. 

Anomaly l DIBtance l-~~~.-~~---.~~~---,-~~~-
Hayford, Numoer and name ol station ] lrom the 

-----------------------------l-o_pe_n-coas--t·l-----I 

1912; 
depth, 

113.7 km 

] KilometN"B 
1

it~~1r~:~~~~~:.::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::J ~ 
iN: ~o~~rb!f~::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::j" ~~ 
~: W'~~~~~: ~~s'. '.: :: ::::: :: : : : : ::::: ::: : :: : : :: :: : : : : : : : : : :: : :: : : : : :: :: : : : : : : : :' ~~ 

~: ~filt!?i~f~~~~~:: :: :: :: : : : : : :: :: ::: :: :: : : : ::: :: :: :: : : : : : : : : : ::: : : :: : :::::: :: : lli 
~~: ~=fa1!~~:·c:::::: :: :: :: : : : :::: ::: ::: :: ::·:::::::::::::::: :: :::::::::: :: : : : : 
81. SIBson, Cal ................................................................... . 

~~: ~:~~~s:V~: ::: :::: :: :: : : : : : :: : : : : : : : : : :: :: :: ::: : : : :: : :: :::: :: : : : : : : : : :: : : : : : 
146. Richmond, Va ............................................................... . 

~~~: Z~1:n"vM::1~y;~._ ~~-"": :: :: :: : : : :::: :::::: ::: : : : :: :: : : : : : : : : : : : : : : : :: : : : :: :: : : 
200. Laurel. Md .................................................................. .. 
21. Washi:Ogton, D. C. (Coast and Geodetic Sun·ey ollkel ...................... .. 

22. Washington, D. C. (Smithsonian Institution> ............................... .. 

1~: t~~~~{,·~:s-. ·::::.".:-.:-. """" :'.:" ::::: :: ::: :: :: : : : : : : : : : : : : : : : : : :: : : : : : : : : : : : : : : : 
84. Washington, D. C. cBurerm of Standards) .................................... . 

216. Fredericksburg, Va .......................................................... . 

~~!: ¥~~:.!~:~~:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 
91. Jlurham. N. C ............................................................... .. 
9. Laredo, Tex." ................................................................. . 

1H~ ~~i~t~~:~~iirn~~~~~ ~~ ~~~~~~~ ~~~ ~~~ ~~ ~~ ~ ~~ ~ ~ ~~ ~ ~ ~~ ~~ ~ ~ ~ ~~ ~ ~~ ~~~~~~~~~~~~ 
11. Austin, Tex. (unh•ersit.y) ................................................... .. 
19. Charlottesville. Va .......................................................... .. 

~~: ~~E,ti~'. ~~:-:-::: ::: :: :: : : :: : : : :: : : : : : ::: : : : : : : : : : : : : :: : :: :: :: :: ::: ::: ::: :: 
1~: m:.~!"?k~::: :::: :: ::: :: : : : : : : : :: : :: : :: :: :: ::: : : : :: : ::: ::: :: :: :: :: : :: ::: :: : : 
94. Aliceville, Ala ................................................................ . 
62. Kerrville. Tex ................................................................ . 

106. Fort Keut, Me .............................................................. .. 
6. Rayville, La ....••............................................................ 

110 
130 
142 
145 
150 

150 
150 
160 
160 
170 

170 
170 
170 
175 
180 

190 
190 
200 
210 
215 

220 
220 
220 
2-.15 
245 

245 
250 
250 
250 
265 

265 
305 
305 
310 
315 

325 

~:: ~ll~.;;;r.~~d:~tg'!ii:ii'.'.'.'.' ::: :: : : : :: : : : : : : : : : : : : : : : :: : :: :: ::::: :: ::: :: : : ::::::::::: 

-0.036 
- .oos 
- .019 
- .044 
- .010 

- .011 
- .020 
- .OU 
+ .022 
- .033 

- .017 
·- .018 
- .010 
+ .013 
+ .002 

+ .003 
+ .013 
- .Oll 
+ .034 
+ .037 

+ ,(),19 
+ .002 
+ .014 
+ .037 
+ .005 

- .006 
+ .046 
+ .036 
+ .o.36 
- .020 

+ .009 
- .012 
- .043 
+ .015 
.- .008 

- .010 
- .013 
+ .025 
- .O·I~ 
+.ow 
- .026 
- .003 
- .Oli 
+ .031 
- .013 

+ .016 

- .0(11 
.021 

Hay lord, 
1916; Bouguer 

depth, (go"-'Yo) 
60km 

-0.026 +0.001 
- .007 + .006 
- .016 - .004 
- .042 - .027 
- .006 + .010 

-.008 .000 
- .015 - .OU 
- .008 + .012 
+ .025 + .037 
- .027 - ,035 

- .010 +.on 
- .012 + .007 
+ .(11!9 - .103 
+ .016 + .032 
+ .005 + .Oli 

+ .005 + .018 
+.om + .027 
- .009 - .001 
+ .036 + .043 
+ .038 + .048 

+ .040 + .049 
+ .005 + .015 
+ .016 + .025 
+ .039 + .046 
+ .007 + .01r, 

- .005 + .008 
+ .048 + .053 
+ .037 + .042 
+ .1).3.~ + .045 
"'." .022 - .022 

+ .006 + .001 
- .013 - .005 
- .041 - .048 
+ .017 + .017 
- .008 - .021 

- .010 - .023 
- .on - .021 
+ .029 + .023 
- .046 - .OS.3 
+ .021 + .003 

- .020 - .028 
- .020 - .033 
- .017 - .010 
+ .035 - .003 
- .ou - .021 

+ .017 + .029 

+ .002 + .004 
.020 .025 

Ei!1hty-eiglit statbns in the interiJr and not -in niountain-nis regfon.s, arran!1ed in the order of ele1•ati-On. 

Number and name ofst:\tiott 

167. Arkansas City, Ark .......................................................... . 
9.5. New Madrid, Mo ............................................................. . 
1

~t mw!~::f:~: ::::::: ::: :: :: : ::: :: :: :: :: :: :: :: : :: :: : : :: : : : :: :: :: : ::: :: ::: : : 
1~~: i~~~:~a*~f-::: :::::::: :: :: : : : : :::::: :: :: : : : : : : : : : : : : : : : : : : : : : : : : :: : : :: :: :: : 
m: ~!ie~:::~~: ~~\·::: ::: : ::: :::::::::: :: : : : : : : : : : : : : : : : : : : : : :: :: :: : :: : :: :: : : : : : 
35. Terre Haute, ll;1d ............................................................. . 

38. St: Louis, Mo ................................................................ . 

t!~ '1~11~~1~!.~f t~~~ ~ ~ ~::: ~ ~ ~: ~:: ~: ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 

Elevation 

JJJetcrs 
44 
79 
so 
Si 
89 

99 
130 
135 
147 
151 

154 
156 
167 
176 
178 

Hayford, 
1912; depth, 

113.7 km 

-0.012 
+ .001 
+ .011 
- .010 
+ .030 

+.on 
+ .021 
- .016 
- .025 
- ,009 

- .005 
+ .013 
- .008 
+ .OOfJ 
- .02" 

Anomaly. 

Hayford Bougi.1er 1916; depth, (go''-'Yol 60 kill 

-0.012 -0.004 
- .002 + .001 
+ .012 + .015 
- .013 - .014 
+ .027 + .030 

+ .009 + .009 
+ .021 + .Oll 
- .018 - .030 
- .(l:}! - .0.32 
- .010 - .016 

- .007 - .014 
+ .013 + .002 
- .1)08 - .OlS 
+ .007 + .001 
- .019 - .032 

In lree air 
(Uo-'Yo) 

+0.001 
+ .010 
+ .002 
- .OlS 
+ .ou 

+ .003 
+ .OOtl 
+ .015 
+ .039 
- .022 

+ .014 
+ .009 
+ .013 
+ .036 
+ .023 

+ .021 
+ .028 
+ .013 
+ .049 
+ .049 

+ .050 
+ .021 
+ .033 
+ .05i 
+ .Oli 

+.on 
+ .06i 
+ .055 
+ .058 
- ,009 

+ ,rxr; 
+ .005 
- .041 
+ .035 
- .003 

- .003 
- .003 
+ .048 
- .035 
+ .034 

- .001 
- .010 
- .001 
+ .052 
- ,004 

+ .()32 

+ .Oli 
.O".l3 

In free ah" 
(go-'Yoi 

+0.001 
+ .010 
+ ,003 
- .004 
+ ,039 

+ .020 
+ .025 
- .015 
- .016 

.ooo 

+ .OOI 
+ .019 
- .003 
+ .020 
- .012 
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Eighty-eight stations in the interior and not in mountainous Tff/ions, arranr1ed in the order of elevation-Continued. 

Number and name of station 

m: i~~~[~!.~~c-~:::::::::::::::·::::::::::::::::::::::::::::::·:::::::::::::: 
J~: ~~:~eIJ~"iff::::·::::::: ::::::::::::: :: :: : :: :: : :: : :: ::: : :: :: :: ::: : :: : :: :: : : : : 

ii~~~~H:H:C.: .• ··:::::·:••·::········::···•::•··:·:• 
L~l. Winona, Minn ••••••.....................•...............•.................... 

]~ flrit!~~~~~~ ~~~~~~~~~~~~~~ ~ ~~ ~ ~ ~ ~~ ~ ~~~ ~~ ~~~~ ~~~~ ~~ ~~ ~~~~ ~~ ~~~~ ~~~~ ~ ~ ~ 
i~j ~i~~~~}If ff~1jjj·jjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjj\jjjj 

l~j ~a~iI~;t~FH{~)iiiiiiiiiijiiiii~ijiiiiiiiiiijiiiiiijiiiiijiiijji:iijj 
]j l~~~~~:~~{\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\~\\\~\\\\\\\\\\\\\\\\\\~ 
ii~ (~~if~~\~i~~}.~.~~~~j\~jjjjjjjjjjjjjjjj\jjjjj\jjjjjjjj\jjjjj\jjjjjjjjj\jj 
~~ ~~€~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~: ~~ ~:~~~~ ~~ ~~~~: ~ :: ~~~~::~: ~~ :~~: ~: :: ~:: 
197. St. James, Minn •••••.•.......................•.....•.......................... 

m: ~~~~l\t~~~v-~::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 
208. Leon, Iowa .•.................................................................. 

~: ~:~:::a 1;:irs:":Miiiri::: ::::: ::::: ::::: ::: :: :::: :: :: : : : : : : ::::: ::: :: :: : : : : : : :: :: : 

~a: ~~r~~~:~;--~i~h::::::::::::::::::::::::::::::::.:::::::::::::::::::::::: 
1S3. Cumberland, Wis ••..•........................................................ 
139. Lebanon, Mo ...••............................................................. 

1
:: ~~t~:if.s~i?a:~:::::::::::: ~:::::::::::::::::::::::::::::::::::::::::::::::: 

iff: f~Z~ri~~~::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 
~~: ~1fsw~~rf.·1~~~::::::::::::: :::::::::: :: :::::: :: :: :: :::.: :: :: :: ::::: :: : : : :: : : : 

107. Prentice, Wis .•..•............................................................ 

~: ~~~~g:;:.et'"&it::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 

~Ii J~Ji,~~~~~Iiiiiiiiiiiiiiijiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii 
~: ~!\:'nfi~!.'N°ei~t.'. ::::::: :: : : : : : :: :: :: ::: ::: :: : :: : :: :: ::: : : : :: :: :: :: : : : :: : :: :: : 
m: rr~;:;;~f,~ 0Dak:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 
83. Paxton, Nebr ••••............................................................. 

·
1

~: fEi~~~~-:-::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 

Elevation 

:Meters 
179 
180 
181 
182 
183 

184 
185 
190 
198 
200 

201 
205 
207 
210 
216 

217 
223 
230 
231 
235 

236 
2!0 
2!3 
245 
256 

2tl0 
266 
2;0 
278 
284 

300 
301 
303 
303 
306 

318 
319 
32:~ 
324 
330 

3!0 
3!2 
3H 
356 
366 

367 
368 
370 
3l!O 
38'\ 

396 
408 
44S 
451 
454 

458 
469 
469 
515 

::1 608 
655 
661 
708 

718 
785 
786 
822 
932 

949 
Jnl).5 
1259 

~:: :ifil~r~~'dst~igil::::::::::::::::::::::::::::::::::::::::::::::::: : : : : : : : : : : : : 
59387°-17-5 

Anomaly 

Havford, I Hayford 
1912;" dep~h, 1916; depth, 

ll3.i kni 60 km 

-0.033 -0.030 
+ .001 ... ooo 
- .025 - -027 
- .007 - -009 
- .016 -· .017 

- .O".A - .024 
- .024 - .023 
+ .018 + .018 
- .rm - .02i 
- .023 - .021 

+ .015 + .015 
- .029 - .021:1 
+ .026 + .028 
- .0().3 - .om 
+ .050 + ,049 
+ .001 + .002 
+ .001 + .002 
+ .005 + .00! 
- .012 - .on 
- .023 - .022 

+ .002 + .002 
- .02i - .02$ 
+ .019 + .015 
- .019 - .019 
+ .059 + ,057 

+.on + .008 
- .030 - .02! 
- .005 - .1)()5 
- .016 - .018 
- .038 - .034 

- .030 - .026 
+ .036 + .035 
+.om + .016 
- .02i - .028 
- .().12 - .().12 

+.on + .012 
+ .006 + .005 
+ .017 + .015 
- .023 - .021 
+ .ooo + .OQi; 

+ .015 +.on 
- .050 - .051. 
- .008 - .oos 
- .026 - .025 
.- .006 - .1)()8 

+ .012 + .012 
- .on2 - .0;1 
+ .031 + .031 
- .0-19 - .04S 
+.on + .012 

+ .012 + .009 
+ .001 - .003 
+ .o:n + .023 
+ .032 + .030 
+ .ou + .009 
+ .0.38 + .o.u 
+ .014 + .012 
+ .0"24 + -026 
+ .002 .ooo 
+ .002 .ooo 
+ .017 + .015 
+ .019 + .015 
- .029 - .028 
+ ,029 + .024 
+ .0.12 + ,034 
+ .030 + .028 
+ .018 + .020 
+ .015 + .ou 
+ .035 + .036 
- .ooo - .005 
- .Oli - .016 
- .012 - ,009 
- .016 - .013 

- .001 - .0011 
.019 .01\) ! 

Booguer 
(go''-"to) 

-0.034 
- .009 
- .03$ 
- .012 
- .023 

- .045 
- .042 
+ .009 
- .040 
- .034 

- .006 
- .(l.J7 
+ .017 
- .016 
+ .025 

- .012 
- .oos 
- .012 
- .028 
- .on 
- .008 
- .0!5 
- .oos 
- .034 
+ .03! 

- .016 
- .04i 
- .02! 
- .038 
- ,049 

- .1).13 
+.OU 
- .009 
- .051 
- .063 

- .001 
- .019 
- .014 
- .036 
- .020 

- .011 
- .074 
- .031 
- .050 
- .034 

- .018 
- .006 
+ .019 
- .074 
- .012 

- .()"Jg 
- .040 
- .010 
- .014 
- ,039 

+ .()09 
- .029 
- .005 
- .1).12 
- .052 

- .on 
- .o.;o 
- .084 
- .o.;a 
- .0.31 

- .061 i 
05.S i : :ms I 

- .001 I 
- .099 I 

_ .110 I 
- .105 
- .132 

- .02s I 
.o33 I 

In free air 
l!lo-"(o) 

-0.014 
+ .ou 
- .018 
+ .008 
- -003 

- .026 
- .022 
+ .030 
- .OlS 
- .012 

+ .017 
- .024 
+ .l).IO 
+ .005 
+ .048 
+ .012 
+ .016 
+ .012 
- .003 
- .015 

+ .013 
- .018 
+ .018 
- .()09 
+ .062 
+ .013 
- .018 
+ .ooo 
- ,009 
- .018 

- .OJO 
+ .044 
+ .02.5 
- .017 
- .029 

+ .030 
+ .017 
+ .022 
- .001 
+ .011:1 

+ .025 
- .036 
+ .007 
- .OU 
+ ,003 
+ .023 
- .029 
+ .0.59 
- .033 
+ .031 

+ .01.5 
+ .003 
+ ,039 
+ .036 
+ .009 
+ .060 
+ .016 
+ .0!2 
+ .015 
+ .005 
+ .026 
+ .018 
- .012 
+ .020 
+ .047 

+ .018 
+ .030 
+ .029 
+ .011 
+ .004 

- .010 
- .O~I 
+ .Oll3· 
+ .009 

.020 
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Thirty-~,,; 81.atiom iii mountainous reg-ions and below the general level, arranged fa the order of their distances below the 
general level. 

Number and name or station 

Average 
elevation 

within 

Anomaly 

100 miles Elevation 
of station of station 

minus 
elevation 
of station 

Ha~·ford, 
1912; 

depth, 
113.7km 

Hayford, 
1916; Bouguer 

. depth, (go" --ro) 
60km 

In free air 
(go--ro) 

,vrttra Ueters 
70. 

[~J~J.~i~~:.:~I~))))j)jjjj)))iiiiiijiiiiiiiiiiiiijii:ijjjjjjj 
30 1990 -0.013 -0.001 -0.211 +0.009 

156. 32 514 - .015 - .007 - .052 + .oo.> 
105. 33 358 - .021 - .017 - .038 - .003 
202. 52 1295 + .021 + .024 - .109 + ,034 
67. 112 1116 - .013 - .001 - .166 + .022 

i~~ ~1~~~}!/.!I~~;~;\\\\\\\\\\\\\\\\\\~~\\\\\\\\\\\\\\\\~\\\\\\\\ 
123 263 - .028 - .oro - .()./1 - ./Jl3· 
1!!5 104 - .029 - .027 - .031 - .019· 
126 324 - .024 - .019 - .047 - .on 
1,;7 325 - .034 - .027 - .065 - • 0:?9· 
167 35 + .001 - .002 - .004 .000· 

176. im~°}s.!lfs1:~~-t::::::::::::::::::::::::::::::::::::::::::::::::: ISO 193 - .024 - .022 - .042 - .0"20• 
131. 198 137 - .024 - .021 - .038 - .023 
155. {t.~~;M~n1:itn_~:::::::::::::::::::::::::::::::::::::::::::::::::: 200 280 - .021 - .019 - .045 - .014 
201. 201 706 + .0.30 + .026 - .052 + .():?.;. 
63. El Paso, Tex ••.••.. : ....................................•.•.•..•• 205 1146 + .007 + .010 - .111 + .016· 

198. Eclgemont, S. Dak ...............................................• 208 1066 + .054 + .054 - .067 + .050' 
113. f ~i~~~~;r~~ ~~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 264 598 - .027 - .030 - .093 - .026-
130. 290 38 - .039 - .037 - .047 - .CJ.13 
112. 306 l\l + .Q.33 + .029 + .026 + .029· 
110. 307 1493 - .015 - .006 - .181 - .OH 

111. Skykomish, Wash .......................................•........ 32'.! 280 - .028 - .0111 - .O.S7 - .067' 
117. Guernsey, Wyo ..........................................•........ 324 1322 + .036 + .035 - .113 + .028 
115. Winnemucca, Nev .......................................•........ 34•) 1311 - .009 - .006 - .150 - .005 
109. ~:-~'k8;;~~~.0,v:V.;:: :::::: :: :: :: : : : :: : : : : : : : : : : : : : : : : : : : :: : : : ::: : 378 1150 + .032 + .035 - .116 + .009· 
82. 379 1910 + .013 + .020 - .191 + .020· 

1~t ~]gJsr:j~~rJi;:(:~;~::::::::::::::::::~::::::::::::::::::::::::: 
380 2340 + .020 + .037 - .229 + .027" 
385 919 + • Oll + .007 - .105 - .003-
420 1~41 - .007 + .003 - .188 - .006 

195. Lander, Wvo ..................................................... 536 }"j3.j + .019 + .024 - .1s2 - .001 
49. Snit Lake City, Utah ...•......................................... 570 1322 + .010 + .011 - • 146 - .023 . 

44. Denver, Colo ..•..•............................................... .574 16:lS - .016 - .016 - .182 - .02'3 
79. Boise. Idaho ...................................................... 57.; 821 + .008 + .002 - .117 - • O".l6· 

~: ~~~~8°f~~i~{f.1,Z;i~:: ::: : : :: : : : : : :: : : : : : : : : : : : :: : : : : : : :: :: ::: ::: : .588 637 + 00"' .000 - .105 - .034 
821 819 - .010 - .001 - .173 - .oos 

46. Grand Junction, Colo .............................................. 850 l:l9S + .024 + .O".A - .158 - .019· 

47. Green River, Utah ................................................ 870 1243 - .021 - .026 - .180 - .056· 

l\Iean with regard to sign ........................................ ············ ········-··- - .on3 .ono - .107 - .oos 
Mean without regarcl to sign ..................................... ········---- ............. .O:!O .018 .108 .024· 

Twenf.!f stations in 1nount<iinons i·cgfon11 and !tbov~ the genJ?ml le1•e l, cirranged in the order of their distances above the general 
lellcl. 

Number and name or station 

Elem
tion of 
station 
minus 
avera~e 

eleYat1on 
within 

100 miles 

Eleva
tion of 
station 

Hayford, 
1912; 

deptb, 
113.7 km 

Anomaly 

Hayford, I 
1916; Bollguer 

depth, (gv''-1·"} 
6Jkm 

In free 
air 

190--r•) 

--------·---------------------------------------· 
129. Lmmister, N. H ..••........................................................... 

1ik ~~.~~~·-~ ... ~~~::: :::::::: :::::: :: :: : : : : : : : : : : : :: : : : : : : : : : : : : : :: :: :: :: : : : : : 
101. Helemvood, Teim ............................................................ . 
52. Lower Geyser Basin, "Wyo •................................................... 

51. Norris Gevser Basin, Wyo ................................................... . 
.i~. Pleasant Vnllev Junction. Utah ......................................... : .... . 

152. Asheville, N. 0 .............................................................. . 

gg: xr:i~;T~I~~~~~:::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 
64. Nogales, Ariz ••••.•••..••.••.•.•.•.....•.........................•.......•.... 
20. Deer Park, Md ........•....................................................... 

l~: ~l~~-:~::~::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 

~ll~ ~~!~~;;~~~~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 
43. Pikes Peak, Colo ..•.....•..................................................... 

.lllctrrs. 
1 

18 
19 
33 
63 

139 
147 
180 
249 
265 

28.S. 
291 
306 
427 
468 

512 
512 

1202 
1324 
!!035 

Jiacrs. 
261 

1960 
1962 

422 
2200 

2276 
2191 
670 

2386 
1359 

1181 
770 
571 
994 

1590 

2179 
1805 
1282 
1890 
4293 

-0.018 
+ .003 
- .021 
+ .040 
- .001 

+ .021 
+ .004 
- .o~.; 
- .002 
+ .021 

- .050 
+ .010 
+ .006 
- .029 
+ .U52 

+ .001 
- .028 
- .003 
+ .004 
+ .021 ---
+ .001 

.017 

-0.0ll 
+ .016 
- .0:.13 
+ .045 
+ .015 

+ .038 
+ .021 
+ .009 
+ .017 
+ .034 

- .040 
+ .022 
+ .016 
- .012 
+ .002 

+ .012 
.ooo 

+ .013 
+ .021 
+ .045 ---
+·.016 

.022 

-0.031 
- .IS~ 
- .207 
+ .015 
- .193 

- .177 
- .187 
- .045 
- .20s 
- .oss 
- .132 
- .019 
- .Oli 
- .074 
- .072 

- .162 
- .162 + .003 
- .042 
- .204 ----
- .110 

.111 

-0.003. 
+ .O!!S. 
+ .OOT 
+ .063-
+ .035· 

+ .000· 
+ .036· 
+ .029 
+ .044 
+ .062" 

- .o04, 
+ .059 
+ .rJ46· 
+ .032: 
+ .104 

+ .043 
+ .037 
+ .125° 
+ .142' 
+ .216-----+ .o;,s. 

.05Gi M::.:it~~~~ds!~iill::::::::::::::::::::::::::::::::::::::::::::::::: ::::::::::1:::::::.::: 
~----------------------------'-----'-----''-----'----"'"-----''------
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Menn anomalies. 

WITH REGARD TO SIGN. 

Coast stations ............•.•...................•...............................•.•. 
Stations near the coo.~t ...................................•......................... 
Stations in the interior, not in mountainous regions ............................... . 
Stat.ions in mountainous regions, below the general le\'e\ ....•. : ................... . 
Stat.ions in mountainous regions, abo,·e the general le,•el ........................... . 
All stations (except the two Seattle stations) .........•..................•. -- - . - -- - ·I 

Number 
of stations 

27 
46 
SS 
36 
20 

217 

WITHOUT REGARD TO SIGN. 

Coast stations ....•............•..........•..•.•...............................•.... 27 
Stations near the coast .................•..............•..... :· ..................... . 46 

88 
36 
20 

217 

·Stations in the interior, not in mow1ta.fnous regions •.•............................. 
Stations in mmmtainous regions, below the general level .......................... . 
Stations in mountainous regions, above the J?eneral lenl .......................... . 
All stations lexc:ept the two Seattle stations j ...................................... . 

Hayford, 
1912; 

depth, 
113.7 km 

-0.009 
- .001 
- .001 
- .003 
+ .001 
- .002 

0.018 
.021 
.019 
.020 
.017 
.019 

A:nomalfrsjor 1ill stat-ions tre11ted as a s-ingle group. 

Mean with regard tQ sign, 219 stations ••....•.•.................................................. 
Mean withm1t regard t.o sign, 219 stations .................•.••.................................•.. 
Mean wit.h rei::ml to sib'll, 217 st.ations (Seattle srntions omitted.I ............................... . 
·Mean without regard to sign, 217 stations (Seattle stations omitted 1 ..•...................••.•.•.. 

Hayford, 
1912; 

depth, 
113.7km 

-0.003 
.020 

- .00"2 
.019 

67 

Mean anomaly. 

Hayford, 
1916; Bouguer In free air de!Jcth, 

60 m 

-0.003 +0.017 +0.017 
+ .002 + .004 + .017 
- .001 - ,028 + .ooo 

.ooo - ,107 - .008 + .016 - .no + .008 
+ .001 - .036 + .013 

0.012 0.021 0.022 
.020 .025 .023 
.019 .033 .020 
.018 .108 .024 
.022· .111 .059 
.019 .049 .025 

AnOIDa/Y 

Hayford, 
llll6; 

depth, 
60S:m 

Bouguer In free air 

o.ooo 
.020 

+ .001 
.019 

-0.037 
.050 

- .036 
.049 

+0.012 
.026 

+ .013 
.025 

The mean anomalies with regard to sign for the Bougt1er reduction show a remarkable 
range in valuei! froin + 0.017 dyne for the coast stations to - 0.110 dyne for stations in 
mountainous regions 'vh.ich are above the general level. The other "classes of topography have 
mean Bouguer values which fall between these extremes. The value which is nearest zero is 
for the. stations near but not on the coast; that is, on the coastal plains. The effect of ignoring 
the compensation here should have little effect. as the topography is i~ general very low. We 
ma.y conclude thn.t there are decided relations between the Bouguer anomaliei! and the character 
of the topography. Therefore it is eertn.in that the earth's cmst is not rigid with the oceans 
and continent;i held in place as a result of its rigidity. The Bouguer method is certainly not 
based upon correct principles. 

The free-air anomalies lrnve n!eai1s with regard to sign for the five topographic group!;! 
which range from - 0.008 for mountain stations below the general level to + 0.058 for those 
mountain stations which are above the general level. The c~ast stations and those near but 
not on the coasts have mean anomalies, with sign considered, of + 0.017. The stations in the 
interior not in mountain regions have a mean of + 0.009. If the mean of the 1912 and 1916 
values for the gravity at the equator, which is 0.009 dyne greater than the Helmert 1901 value; 
had been used, the mean of the anomalies by the free-air method for the stations in the interior 
and not in mountainous regions would have been zero. This is as one might expect, for the 
effects of the distant topography and compensation are not large (see tables on· pp. 20 to 4'8) 
and the effect of the near topography on a plain is almost exactly balanced· by the isostatic 
compensation. ~tis a fact which should be kept in mind when studying the effect of topography 
and isostatic eompensation that the attractive effect of a mass of uniform density, of great 
horizontal extent, and of a uniform thickness is the same as for a mass of a much greater thick'
ness, with a correspondingly smaller density and the same great horizontal extent. As an 
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example, a disk of material 100 feet thick of density 2.67 and 1000 miles in horizontal radius 
will have practically the same attraction as a mass 100 000 feet thick with a density of 0.00267 
and as before 1000- miles in horiz-ontal dimensions from the center of the disk. Therefore ·we 
have the attractive effect of the topography of a plain of great dimensions exactly or nearly 
balanced by the effect of the compensation. (Seep. 72.) . 

The mean of the 1912 Hayford anomalies with regard to sign is only -0.002 (omitting the 
Seattle stations) and the mean value for each of the five topographic groups is small except one. 
The mean of the coast station anomalies is - 0.009. This mean anomaly may be explained in 
part by the fact that nearly all the material along the coasts belongs to the Cenozoic or recent 
formation, and authorities give its density as ranging'from 2.40 to 2.50. (See table on p. 215 of 
"The Strength of the Earth's· Crust" by Joseph Barrell in Volume XXII of Journal of Geology.) 
This material is no doubt of considerable thickness at many parts of the coasts. It is shown 
on pages 70 to 83 under the heading' 'Relation between the gravity anomalies and the geologic for
matfon '.' that the presence of light material in the earth's crust near a station would tend to make 
the computed value of gravity too great and the difference between the observed and com
puted values would tend to be negative. If we should eliminate from consideration the coast 
stations or·assume that the value -0.009 is e:xplainecl by the presence of the Cenozoic material, 
then the mean with regard to sign of the anomalies for the various topographic groups is 
never m.ore than 0.003 dyne from the mean for all stations, and three of the groups have means 
whioh are only 0.001 from the mean of all. The total range in the means with regard to sign 
for the various groups, ignoring coast stations, is only 0.004 dyne. This is very different from 
the range in the means for the Bouguer and the free-air anomalies. It shows that this method 
is very much closer to the truth. 

The means for the Hayford 1912 anomalies for the various groups without regard to sign 
vary· only slightly; The lowest is 0.017 for mountain stations above the general level, and the 
largest is 0.021 for stations near but not on the coast. The mean for all is 0.019. The mean 
of the Bouguer anomalies without regard to sign for the several groups· varies from 0.021 for 
coast stations to 0.111 for stations in mountainous regions above the general.level, while the 
free-air anomalies vary from . 0.022 at coast stations to 0.059 at stations in mountainous 
regions above the general level. 

We must conclude that the average size of the anomalies without regard to sign indicates 
that there is no relation between the Hayford 1912 anomalies and the topography. 

The Hayford 1916 anon~alies give substantially the same evidence in favor of isostasy that 
is given by the 1912 anomalies, but it is difficult to .see which method of reduction is nearer 
the truth. · 

The mean value for the 1916 anomalies with regard to sign for 217 stations is + 0.001. 
The mean anomaly for the coast stations is - 0.003, which is different from the mean by 0.004. 
For the 1912 anomalies the meau cotU:>t auomaly differs 0.007 from the mean of all, which is 
- 0.002. This may be considered as being in favor of a depth of 60 km. as' against the depth of 113. 7 
km. But, as stated above, and also on pages 76 and 77, the material near the coast belongs in gen
eral to the Oenozoic geologic formation which is less dense than normal (3.67). The presence of this 
less dense material makes the computed value of gravity too great and the anomalies negative. 
The effect of reducing the depth of compensation to 60 km. is to give the compensation of the 
oceans less effect at the coast stations, the computed gravity is less, and the negative anomalies 
are reduced in size on an average. It is questionable whether the reduced size of the mean 
anomaly with regard .to sign for the 1916 reduction is evidence in favor of the reduced depth of 
compensation. . 

The means with regarcl to sign for the 1916 anomalies in the groups near the coast, in 
the interior not in the mountainous regions, and in mountainous regions belmv the general 
level, are practically the same as for the 1912 anomalies. Hence there is little evidence from 
these in favor of either reduction. 
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There is a decided differe:Qce between the mean with regard to sign for the 1912 and 1916 
anomalies at stations in mountainous regions above the general level. The former is only 
+ 0.001, which shows no syst_ematic error, while the latter is + 0.016, which, on the other 
hand, shows a great systematic error. 

The change in depth from 113.7 km. to 60 km. does not make a material difference in the 
effect of the compensation for the stations in mountainous regions below the general level if 
there· is local compensation of the mountain masses. (See p. 108.) ·The table of individual 
values for the anomalies on page 66 shows that for this el ass of topography ili.e anomalies are 
nearly the same for the 1912 and the 1916 reductions. 

The table on page 66 for station:> above the general level in mountainous regions shows 
that there is little or no similarity between the anomalies by the 1912 and 1916 methods. For 
the :first method there are 9 stations of the 20 with negative anomalies, while for the latter 
t.11ere are only 4. There are only 3 of the 1912 anomalies above 0.030, while there are 6 of the 
1916 anomalies. . 

If there is local compensation, then the effect of reducing the depth is to make the effect 
(negative) of the compensation greater and the computed value of gravity at a mountainous 
station less. The sign of the anomaly would in consequence tend to be positive. This is what 
we find to be the case.. If the compensation is regional, the.n the effect of changing the depth 
of compensation is smaller than if the· compensation were local. . 

It is believed that from the above evidence the conclusion may be drawn that the depth 
of 113.7 km. is nearer the truth than 60 km. in mountainous regions, and that local distribution 
of the compensation is more probable than the regional if the latter distribution ext.ends to gi·eat 
distances from the topographic fen,tures. This agrees with the evidence given under the heading 
"Regional versus local distribution of compensation." (See pp. 85. to 92.) The data and 
discussion on pages 97 to 131 in connection with the anomalies for various depths should be 
considered in connection with the data given above. 

It is believed that the further conclusions may be justified, that there. is o. relation between 
the coast topography and the gravity anomalies by the 1912 reduction, this relation probably 
being due to t.he lighter material in the earth's crust below sea level, and that there is also n rela
tion between the topography and the gravity anomalies at stations iii mountainous regions 
above the general level for the 1916 inethod, this relation being explained by the erroneous 
depth of compensation for th.i8 method (60 km.). 



Chapter V.-RELATION BETWEEN THE GRAVITY ANOMALIES AND THE GEOLOGIC 
FORMATION. 

Surface densities are known to differ somewhat from the mean surf ace densitv and these 
differences will sometimes occur over large areas. "They should cause, therefore, ~ome varia
tion of. the value of the intensity of gravity from the normal. As the surface densities ,~ary 
somewhat for the different geologic formations, a study w·as made to learn whether there is any 
relation between the Hayford gravity anomalies and the surface geology at the stations. On 
page 215 of the Journal of Geology (Vol. :X...XII,- 1914) Barrell gives the following estimated 
mean specific gravities of geologic formations: 

Pre-Cambrian ........................•.....•.•...•.........•.•...•.................. 2. 75-2. 80 
Paleozoic and Mesozoic ............................................................... 2. 50-2. 60 
Cenozoic ••...................... , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2. 40-2. 50 

The author presents the data in the tables following, which may be used as the basis for 
investigation by others who are interested in this subject. The tables give data for the 219 
stations in the United States; 42 stations in Canada, and 73 stations in India. For all of t.hese 
stations the 1912 Hayford anomalies have been computed and are given. 

The stations in the United States and in Canada were plotted on the geologic map of 
North America which bears the following title: "Geologic map of North America, compiled 
by the United States Ceological Survey in cooperation with the Geological Survey of Canada. 
and-I:llstituto Geologico de Mexico, under the supervision of Bailey Willis· and George W. Stose, 
.Scale 1:5000 000, 1911." The decision as to the surface geologic formation on which the sta
tions are located was based entirely on this map. It is probable that the classification would 
differ occasionally if other sources of .information were used. The writer believes, however, 
that only mi.nor ch.anges would be made in the tables given below and the conclusions drawn 
from them would not be materially changed. 

The Indian stations were plotted on a geologic map taken from the pocket at the back of 
"A manual of the geology· of India," by Medlicott and Blanford, second edition, revised by 
Oldham, superintendent Geological Survey of India, 1893. 

The tables give the stations and the Hayford 1912 anomalies for each of the formations, 
(I) pre-Cambrian, (2) Paleozoic, (3) Mesozoic, (4) Cenozoic, (5) Effusive and Intrusive, aud (6) 
unclassified. · 

In the tables for the United States the 1912 and 1916 Hayford anomalies are given. The 
former are based upon the United States Coast and Geodetic Survey formuht of 1912, viz, 

'Yo= 078.038 (1+0.005302 sin2 4>- 0.000007 sin2 24>) . 

which gives the value of gravity for any latitude at sea level. The compensation was assumed 
to be uniformly distributed and complete at a depth of 113.7 km. The 1916 vafoe3 are based 
upon the United States Coast and Geodetic Survey formula of 1916 (seep. - of this volume) 
viz, 

-y0 =978.040 (1 +0.005302 sin2 4>-0.000007 sin2 24>) 

·and upon a depth of isostatic compensation of 60 km. 
The relations between the gravity anomalies and the geologic formations in Canada and 

India are considered later (pp. 80 to 82). The anomalies given for these countries are compar
able with those shown in the following table for the 1912 formula and depth of compensation. 
It will be showu later in what measure the relations for the stations in those couutries confirm 
or negative those h1 the United States. 

70 . 
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.RELATION BETWEEN THE GRAVITY ANOMALIES AND THE GEOLOGIC FORMATION FOR STATIONS 
IN THE UNITED STATES. 

Stat-ions in the United States and Hayford anomalies/or spedfiedformations. 

Formition and statlon 
numl>M 

Hayford anomaly 

1912 1916 

. Pre-Cambrian formation: 
16 ........•.......... 
2-1 •••••••••••••••••.• 
4:! •••••••.•••••••••••. 
45 ..••••••••......•.. 
57 ••......•........... 

~L::::::::::::::::: 
102 .•..•.•.•..•....... 
107 •••• ••••••••••••••• 
152 .•..........•.•.••. 

+0.015 
+ .0'22 
+ .021 
+ .020 
+ .038 

+ .023 
+ .052 
+ .(J(H 
+ .024 
- .005 

165 ........ :.......... - .026 
185................... + .012 
191.... .. . .. •• .• • . • . .. + .on 
203................... + .050 

Paleozoic formation: 
12 .•.............••.•. 
H ................... . 
20 .•••..••••.•.•.•••.• 
29 ..•................. 
30 .•.•..•.•.........•. 

32 ..••...•••......•••. 
33 ...•................ 
34 ...•....•........... 
.35 •••••••••••••••••••• 
.36 ••••••.•••••••.••••. 

.37 .••.....•.........•. 
38 .............•...•.. 
39 .•...•...........•.. 
59 ••••.••.•••••••••••. 
61 ...•.....••......... 

72.· •••••.•••••.••••••• 
74 ................... . 
78 .....•.•............ 
85 ................•... 
88 ••••.•.••.•••••••••. 

89 .•••.............••. 
·96 .•.•.•.•.•••.•.•••.. 
101 .................. . 
10~ .•.............•.•. 
105 ••...... ········••· 

106 .•........•........ 
119 ......•....•....... 
120 ••••.••....•.•...•. 
121 .................. . 
122 ..................• 

123 ..•................ 
12-1 •••.•.•.•.••••••••. 
128 .••••...•. ·•••••••· 
129 .•..............•.. 
130 ••..........•.•..•. 

131. •................. 
132 ........ ··········· 
13~ •.................. 
134 .................. . 
135 ..•.......•....•... 

- .027 
+ .026 
+ .010 
+ .005 
+ .005 

- .023 
- .003 
- .019 
- .009 
- .OOi 

- .005 
- .005 
- .016 
+ .019 
- .029 

+ .032 
+ .O.'i9 
+ .002 
+ .001 
- .010 

-.020 
- .052 
+ .040 
- .024 
- .021 

- .013 
+ .015 
- .008 
+ .002 
+.on 
- .043 
- .033 
- .015 
- .018 
- .039 

- .02-I 
- .02.i 
- .0.30 
- .02; 
- .02-1 

136.............. .. .. . - .012 
137................... + .001 
138............ .. .. ... - .016 
139 ..•......... ······· + .011 
HO................... + .016 

141. •...•....... ······ - .016 
H3 •.................. + .018 
153................... - .ll'.!3 
155............ .. ..... - .021 
156............ ....... - .015 

166 ........ ········· .. 
169 ..••........•...... 
liO .................. . 
171. ••....•........... 
17"2 ••••••••••••••.•.•. 

m::::::::::::::::::: 
g~::::::::::::::::::: 
178 •••................ 

- .023 
+ .013 
+ .006 
- .030 
- .IJ:!! 

- .033 
- .02-1 
- .024 
+ .001 
+ .001 

+0.0li 
+ .025 
+ .045 
+ .007 + .041' 

+ .023 + .01)2 
+ .021 
+ .0"..6 
+ .009 

- .020 
+ .012 
+ .008 
+ .049 

- .028 
+ .028 
+ .022 
+ .00.~ 
+ .009 

- .020 
- .00:1 
- .019 
- .010 
- .009 

- .005 
- .oo; 
- .018 
+ .015 
- .028 

+ .0.34 
+ .057 

.000 
- .002 
- .013 

- .019 
- .001 
+ .015 
- .024 
- .017 

- .014 
+ .013 
- .0'18 
+ .002 
+ .012 

- .OU 
- .O'Ji 
- .013 
- .Oll 
- .037 

- .021 
- .0241 
- .024 
- .0:2i 
- .023 

- .on 
+ .002 
- .O!i 
+ .012 
+ .016 

- .018 
+ .01~ 
- .020 
- .019 
- .OOi 

_ .021 I + .013 
+ .OOi 
-· .026 
- .ll27 

- .030 
- .019 
- .ozi 

.ooo 
+ .002 

Hayford anomaly 
Format.ion and station 

numl,er 
1912 1916 

Pal-,ozoic formation-Con . 
179 •••. ··•·•·•··•····. 
181. ••...•.....•...... 
182 ••..•.....•..•..... 
18'1 .•................. 
184 ••••.•••••••.•.•.•. 

196 .•••••••••••••••••. 
204 ••••••.•••.••••••.. 
207 •••.••••••••••.•... 
208 •••••••.••••••.•••. 
210 ••..•••.....•...•.. 

211 •••••••••.••••••••• 
21\1 ••.••.....•.••...•. 

Mesowic formation: 
10 .•••••.••.•••••••••• 
n ................... . 
23 .••••.••••.••••••••. 
25 ••••.••.••.•.•••.••. 
40 .••••••••.•••••••••. 

42 .•••.....•.......... 
46 •••••.•....•...•.... 
4i ................... . 
5-1 •••••••••••••••••••• 
55 ••.••........•.•.... 

60 ••••••••.••••.•.•... 
62 .••.............•... 

f'l:::::::::::::::::::: 
73 ••••••••••••••••••.. 

-0.025 
+ .015 
- .050 
- .049 
- .027 

+ .036 
- . 0'26 
- .0'29 
- .oos 
- .029 

- .023 
- .049 

- .oos 
- .010 
- .011 
- .019 
+.OU 

- .00; 
+ .024 
- .021 
- .0"..3 
- .003 

+ .001 
+ .031 
- .013 
+ .003 
+ .005 

77.................... + .029 
91.................... + .036 
94 ..•••.....•...•... ~. - .017 
lOS................... - .006 
us ............. , ...... + .014 

150 ••.••......•••.•.•. 
162 •••.•.............. 
1811 ••••••••••••••••.•. 
187 .......•..•....•... 
18t< •••••••••••.••••••• 

189 •••.••••••••.•••••. 
192 •••.•••••.••••••••. 
19!! ••••••••••••••••••• 
19~ ..•....•....•...... 
19.5 ••••••••••••••••••• 

197 .••. ······•····••·. 
19.~ ......•...••....... 
2()1) ••••••••••••••••••• 
201 ••••.•.•.•..•••..•. 
202 .•... ············ .. 
216 •••.•....•.•..•.•.. 

C-enozoie formation: 
!. ................... . 
2 .................... . 
3 .................... . 
4 ••••••••••.•••••••••. 
5 .•................... 

6 .•....•..•........... 
7 .•.................. 
8 ................... . 
9 ....•................ 
Ii ..... ··············. 

+ .002 
+ .019 
+ .012 
+ .015 
+ .035 

+ .032 
+ .019 
+ .030 
+ .ou 
+ .019 

+ -006 + .054 
+ .006 
+ .oao 
+ .021 
+ .005 . 

t :g<f~ I + .010 
.ooo 

- .013 

+ .orn 
- .009 
+ -0~7 
- .ow 
- .0-21 

!$.................... - .021 
44 ••••••••••••••••••.. - .(11(', 

gL:::::::::::::::::} - .003 
63.................... + .OOi 

64 •••..•..•••••.••.•.. , 
65 ••.•...•.•...•••.•.. 
66 ...•.•.•.•••••...••• 
76 ....... ············· 
79• .................•.. , 

so ..••.....•........• 
s-2 .... ........ : ...... . 
83 ................... . 

~::::::::::::::::::::1 

- .050 
+ .009 
- .1150 
+ .002 
+ .oos 
- .013 
+ .013 
- .006 
- .O~-S 
+ .o:o 

-0.027 
+ .015 
- .051 
- .048 - .028 

+ .035 - • 0'>..5 - .026 - .008 - .02i 

- .022 - .Cl-16 

- .oos 
- .010 
- .008 - .016 
+ .012 

+ .003 
+ .O'.M 
- .026 
- .010 
+ .013 

- .003 
+ .035 
- .001 
+ .016 
+ .004 

+ .02-I 
+ .O:l8 
- .017 
- .oos 
+ .009 

+ .005 
+ .021 
+ .009 
+ .014 
+ .006 

+ .030 
+. .015 
+ .028 
+ .007 
+ .024 

+ .005 
+ .0.54 
+ .005 
+ .026 
+ .024 
+ .007 

+ .015 
+ .027 
+ .017 
+ .004 - .010 

+ .O!i - .oos 
+ .030 
- .m2 - .016 

- .008 
- .016 

- .100 

+ .010 

- .040 
+ .006 - .049 

.000 
+ .00'2 

- .010 
+ .0-20 - .005 - • 0-39 
+ .015 

II 

I 
a These stations are near pre-Cambrian formations. 

Formation and station 
numbt!r, 

Cenozoic !11rmation-Con. 
9~ ...•..• •····•······ 
95 .....•.............. 
97 •••.•.•.••••••••..•. 
99 .................... 
IOU ••••••••••••••••••• 

109• •................ 
112 ...... ············· 
11-5 .•....••••••••••••. 
117• ................. 
125 .... -~- ........... -

126 .....•.•........... 
127 ... .. -- . -- ......... 
142 ••.••••••.•. ·•·•••· 
144 .•....•.•.......... 
145 •....••••••........ 

148 ••••••.•..•••.•.•.• 
149 .•••••••.•••••••••• 
1-57 ......•••.•...•.... 
158 .......••••••...... 
159 ••..•••••••••••.••. 

160 •••.•..•........... 
161 ...•............... 
163 ..•...•............ 
16-1 .••......•......... 
167 ••....•••.....•••.. 

168 .••.•..•...•.••.... 
190 .•..•........••.... 
206 ..•••..•.....••••.. 
213 ••...•.••....••.••. 
215 .•.....•.••..••••.• 
217 ••••••••••••••••••• 

Intrusive !ormation: 
28 .................... 
31 .•..•••. ·•••· ....•.. 
86 ....••.....•...•.•.. 
103 ••.••..••••••..•••• 

lll. .................. 
151.. ·•••· ••••• ....•• 
™··················· 

Effusive formation: 
50 ..•..............•.. 
51 ••••••.............. 
5:? .•••••.............. 
81 ••••••••••.•........ 

98 .•.•••••.....•..••.. 
110 ............•..••.. 
113 ................•.. 
114 ................... 

Unclassified: 
13 .......••.•......•.. 
15 ......••............ 
19 ........•........... 
21 .................... 
2'J ••.•• --- . -- -- --- . - .. 

2~.: .................. 
~'--··-··-·--·--------41 .............•...... 
48 ..... ·········•····· 
49 •••..•...•.•••.•••.. 

67 .•.................. 
68 .••..•.••.....•••••. 
69 ••••••••••••••.••••• 
84 .•.•.•......••..•••. 
Si .................... 

116 ••••••.••••.•••..•. 
146 .••.•..••••.•.••••. 
Hi ............•...... 
Ii:!.. ................. 
180 .•............•.... 

1911 ................... 
20:; ................... 
!?In ••.•..•.•..•.•.•.•. 
~12------------·-·-· .. 
214 .•.....•..•....•.•• 
218 .... ··············· 

Hayford anomaly 

1912 1916 

-0.0H -0.042 
+ .001 - .002 - .012 - .013 - .016 - .013 - .017 - .016 

+ .032 + .035 
+ .033 + .ct29 
- .009 - .006 
+ .036 + .035 - .l)"..3 - .018 

- .0".?2 - .016 - .014 - .007 
+ • Oil + .009 
- .006 .005 
+ .014 + .016 

- .018 - .012 - .031 - .(f.!4 
- .036 - .026 - .017 - .010 - .001 + .rl07 
- .014 - .008 - .0'21 - .016 
+ .00'.l + .005 - .014 - .010 - .012 - .012 

+ .013 + .012 
+ .017 + .015 
+ .018 + .020 
+ .013 + .016 - .0'.?9 - .0'23 - .010 - .006 

.O'.?O - .015 ._ .008 - .007 
+ .006 + .016 - .029 - .012 

- .028 - .019 
+ .0"..5 + .029 - .038 - .034 

- .002 + .017 
+ .021 + .038 - .001 + .015 - .010 + .009 

+ .001 + .034 
- .015 - .006 - .007 - .030 - .028 .()()() 

+ .030 + .007 - .023 - .0'21 - .013 - .OU 
+ .037 + .038 
+ .039 + .040 

+ .024 + .027 
+ 0..,,., + .0-25 - .012 - .009 
+ .004 + .cm 
+ .010 + .on 
- .013 - .001 
+ .001 + .012 - .010 - .001 
+ .037 + .039 
+ .021 + .021 

- . 0'21 - .003 
+ .003 + .005 
+ .013 + .01.; 
- .on - .009 - .042 - .042 

+ .017 + .015 
+ .002 .000 
+ • 034 + .036 
+ .0~6 + .048 
+ .036 + .037 
+ .031 + .031 
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Stat·iona in the United State.a and Hayford anomalies for sperifiedformations-Continued. 

SUMMARY. 

Number of stations Mean anomaly 

Geologic formation With plus 'With minus Wlth regard Without regard 
anomalies anomalies to sign to sign 

All 

~~~~~~~~~~~-~~~~~~~~~~-1--19~12 1916
1

-1-91-2~19-16_,_~'~19-12~,-l-91_6_,_ 1912 ~ 
Pre-Cambrian ................................................................. . 12 13 2 I H +0.019 +0.025 0.023 0.028 
Paleozoic ..................................................................... . 23 20 4~ 50 i2 - .Oil - .010 .021 .020 
Mesozoic .•...................................................................... 25 26 11 10 36 + .009 +.on .011 .011 
Cenozoica ..................................................................... . 22 22 32 32 55 - .OOi - .OO! .019 .018 

Cenozoic b. • . • • . . . • • • • . • • . . . . • . . . . . . . . . . . . . • . • . . . . . • . . • . . • . . . • • . • . . . . . . • . • . • . . • . 22 22 
Intrusive. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 2 
Effusive. . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 5 
Unclassified.................................................................... IS 17 

31 31 
5 5 
6 2 
s s 

54 - .006 - .003 
7 - .013 - .006 
8 - .005 + .010 

26 + .010 + .014 

.018 

.022 

.015 

.021 

.016 

.019 

.019 

.021 

Allstations"····························································· 104 105 U:l !OS 218 - .002 .ooo .020 .019 
Allstationsb...................... ... ..... .. .... .. .............. .. .. ..... 104 105 112 107 217 - .002 + .001 .019 .019 

a Counting the two Seattle stations as one. 
b With Seattle stations omitted. 

ANOMALIES ON PRE-CAMBRIAN FORMATIONS. 

In the above suminary it is see11 that there are 14 statio11s ]ocated 011 pre-Cambria11 forma
tions and that 1:2 have positive a11d only :2 11egative 1912 anomalies. For the 1916 anomalies 13 
are positive and only I negative. This seems to be very stro11g evidence that we may expect 
positive anomalies at much the greater number of future stations in the U11ited States which 
may be located on the pre-Cambrian formatio11. It is noteworthy that 11early all of the pre
Cambria11 stations in the United States are located on wry small are.as of that formatio11. 
This may give some dew as to the cause of the large positive anomaly. 

If the density of the upper strata of the earth's erust for large distances (horizontal) from 
the· stations is above normal, the11 the effect of this greater de11sity, whieh will tend to increas~ 
the gravity, will be offset by the opposite effect of the compensating deficiency of density in the 
deeper crust. This is due to the fact that the effect of a certain amou11t of material in the form 
of a disk of infinite horizontal extent is the same 011 a unit mass of matter whether the unit mass 
is immediately above the surface of. the attracth1g matter or at an indefinite distance above it. 
Therefore, if we should have a stratum or mass of pre-Cambria11 material of density 2.90 at the 
eaxth's surface directly under the station, and of great or infinite extent horizontally, it would 
have the same attractive effect on the unit mass as if this matter were distributed through a 
great vertical distance but had the same horizontal extent. Therefore, if the dense material 
at the surf ace were compe11sated for by a deficiency of density in the lower crust, the positive 
effect of the former would be exactly counterba]anced by the negative effect of the compensation. 
He11ce, we should not expect a decided positive anomaly at a pre-Cambrian gravity statio11 should 
the formatio11 be of uniform thickness and of great horizontal dimensions. This statement is 
based upon the assumption, which may be substantially true, that the area in question is in a 
state of perfect isostatic equilib_rium at the depth of compensation. 

If, however, the area of denser mate1·ial is limited in horizontal extent, then the effect of the 
added material, being inversely proportional to the square of its distance from the attracted 
unit mass, will be greater than the negative effect of the compensation. Therefore, if there is a. 
compensating lack of de11sity in the lower crust, the resultant effect Will be positive and we 
should have a positive gravity anomaly. The size of the a11omaly will 'depend upon the thick
ness of the stratum of pre-Cambrian rock, its density, its horizontal extent, and the vertical 
location of the compensation. 

In Special Publication No. 10 (pp. 110 and 111) there are given some numerical examples 
showing the effect of strata of ,..arious thicknesses and den;,;ities. 

It should be borne in mind that in making the gravity reductions no numerical values are 
given for the densities in the earth's crust below sea level. (Seep. 8.) It is assumed that the 
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densities in the. crust wider the coastal plane at sea leirel for the various strata are normal, and 
that these densities are modified by the isostatic compensation under the topography of the 
interior of the continents and under the .oceans. It is only the deviations from the normal 
densities in the crust below sea level which are considered in these investigations. 

The effect of masses in different locations with reference to the station is indicated in the 
following table, .which, with some additions, is reprinted from page 109 of Special Publication 
No.10: 

Table of attractions for various masses. 

fEach tabular value is the vertl~l attraction In dynes produced at a station by a mass equivalent to a stratum 100 feet thick, of density 2.~i. and of 
the horizontal extent indicated in the left-hand argument, if that mass is uniformly distributed from the level of the station down to the depth 
indicated in the top argument and from the station in all directions horizontally to the distance indicated in the left-hand ll.l'gument.) 

Radius of mass 

lUOO 
feet. 

5000 
feet. 

Depth 

10000 
feet. 

15000 
feet. 

113.7 
kilo· 

meters. 

--------------------------!---------------
1.28 km. (the outer radius o( zone El ........................................................ . 
.5km ................................................................................. _ .. ____ _ 
lOklll-----------·--·-·····-··-····-·--·-·-····----··--·-·-··-·-·-·-···-·-------·-·------··---166.7 km. (the outer radius ol zone 0) ... _ ... _ .. __ ... _ ........ _ ..... _ ........ ____ . _ .. ____ . _ .. _ 
1190 km. (or 10° 44', the outer radius of zone 10) •.. -· _ .. _. _. _ ....... _ ... _ .. _. __ . _. __ . ______ .. _ 

0.0030 
.01tl3 
.0034 
.0037 
.0040 

0.0018 
.0029 
.0032 
,()1)34 
.0037 

0.0011 
.0025 
.0029 
.0034 
.0037 

0.0008 
.0021 

.00271 .0034 

.0037 

0.0000 
.0001 
.0003 
.0024 
.0035 

It is seen from the preceding table that a pre-Cambrian formation 10 000 feet thick, with 
a density of 2.94 (just 10 per cent greater than the assumed normal surface density of 2.67) and 
10 km. in horizonttll extent in all directions from a station on its surface will give an increase in 
gravity of 0.029 dyne. The effect of the isostatic compensation (uniformly distributed to _the 
depth of compensation), the negative equivalent of 1000 feet of material of normal density 
(2.67), is only 0.003 dyne. The resultant effect is +0.026 dyne, approximately the average 
size of the 1912 pre-Cambrian anomaly. 

If we should have a pre-Cambrian formation 10 000 feet thick of density 2.94, as above, 
but of 166.7 km. horizontal extent in all directions from·the station, the effect of the topography 
on gravity would be increased by 0.034 dyne, while the effect of the compensation of this excess 
of mass would be - 0.024 dyne, and the resultant effect would be only + 0.010 dyne. Now, 
if the foundation under consideration were extended horizontally 1190 km. from the station, 
the positive effect would be +0.037 dyne and the effect of its compensation -0.035 dyne, 
and the resultant effect at the station only +0.002 dyne. 

On page 80, under the discussion of the Canadian stations, it is shown that the anomalies 
at the stations in· pre-Cambrian formations are not. positive as in the United States. They 
differ little from the mean of all stations. The pre-Cambrian formations in Canada are of con
siderable horizontal extent, and therefore the effect of the increased surface densities is offset 
by the isostatic compensation. This agrees with the above reasoning. . · 

If. there were many gravity stations on and near a limited area of pre-Cambrian formation, it 
might be possible to estimate from the results the approximate limits of the space within which 
the densities were above normal. But it must he borne in mind that the problem of determin
ing exactly the space or spaces within which there a.re abnormal densities which might cause 
the anomalies is not susceptible of mathematical solution. This is because there are too many 
unlmowns which would enter into any equations used and arbitrary assumptions wol~ld have 
to be made. Of course, the problem can be treated mathematically and with greater numbers 
of stations in any given area the truth can be more closely approximated. 

· It seems to be evident that the anomalies are not due simply to an assumed erroneous density 
of the mass above sea level, for at a number of pre-Cambrian stations the elevation above sea 
level is less than 1500 feet, and the maximum effect of a change in the density of 10 per cent in 
that mass would be only 0.005 dvne. The cause of the anomaly must therefore be located to a 
large extent belO"\v sea ievel in p~arly all cases. · · . 
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It is no doubt t111e that the deep-seated rocks have densities comparable with those of 
the pre-Cambrian rocks seen at the sµrf ace, but the eause of the. anomaly at pre-Cambrian sta
tions seems to be due largely to the dense rock protruding through the materials of .the upper 
crust which are of less density. 

The author does not mean to state that the whole of any anomaly is due to the geological 
formation, for there is probably in many cases a local lack of perfect isostasy which may pro
duce deviations from the normal gravity. 

It is a noteworthy fact that the pre-Cambrian stations in the United States show an excess. 
of gravity in general, and that they are on areas which have been subjected to erosive action 
for· geologic ages. We may conclude that as erosion has taken place there has been a rising 
of the areas clue probably to isostatic adjustment. 

The 1916 anomalies, based upon a depth of compensation of only 60 km., are very little 
different from the 1912 anomalies, which are based upon a depth of 113. 7 km. The former 
are, on an average, 0.006 dyne greater than the latter, and this is what might be expected 
upon the assumption of local perfect compensation. The fact that the compensation is closer 
to the station would make its effect greater, consequently the combined effect of the greater 
density of material above sea level and the compensating deficiency of material in the- lower 
crust would be smaller than for the 1912 anomalies. 

The effect of a change h the depth of compensation is discussed on pages 97 to 131. 

ANOMAUES ON l'ALEOZOIC FORMATIONS. 

In the United States there arc 7:3 stations in the Paleozoic fomiation, for which 49 of the 
1912 an~nnalies are negative and :33 positive. The mean with regard to sign is - 0.011 dyne, 
and the mean without regard to sign is 0.021 dyne. 

The addition of 94 stations in the United States since the investigation in 1912 (Special 
Publication No. l:::l) has· increased the tendency of the Paleozoic ru1omalies to be negative. 
A forge area of the United Et.ates is covered by rock of this fonnation, and the 7:3 Paleozoic 
stations are nearly one-third of all the stations. 

The density of the Paleozoic formations is given by Barrell as :3.50 to :3.60. The average 
clensity, 2.55, is 0.1:3, or about 5 per cent, lower than the clensity·used in making the computa
tions. The situation here is opposite to that connected with the pre-C8J11brian formation, for 
the stations there tended to have positive anomalies. It might be assumed that the must 
under the Paleozoic fonnation is not in a state of perfect isostasy, and that. the anomalies are 
the result of the departure from that state. · This view is probably e1Toneou3, because the 
anomalies on very large areas of Paleozoic formation have negative values and would there
fore indicate decided regional deviation froin the perfect condition. Most of the data contained 
in this report, including the anomaly maps, indicate that we have in the United States local 
rather than regional deviations from perfect isostasy. 

The tendenc.y of the .anomalies to be negative could be caused by the lower density of 
the material in this formation, as compared with the value used in the computations. If near 
a station in a Paleozoic area the density of the upper crust were below normal, say, 5 per cent, 
to a depth of 15 000 feet and to a horizontal distance of 10 km. from the station, the effect 
of this deficient density would be a change in the attraction of 0.020 dyne. The effect of the 
compensating increase in clensity in the lower crust would be + 0.002. The combined effect 
of ~onside.ring the local densities makes a difference of 0.018 in the anomaly at the station 
in question. 

The effect on gravity at a station clue to using an erroneous value of the density of the 
topography, that is the material which is above sea level, would be small as a general rule for the 
average elevation of the Paleozoic stations in the United States is somewhat less than 1000 
feet. The effect of changing by 5 per cent the density of the topography to a depth of 1000 
feet and 10 km. in all directions from the stations would be only 0.0017 dyne. The effect of 
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the compensation of the excess of mass would be less than 0.0002 dyne. It is evident that the 
principal cause of the negntive Paleozoic anomalies is lower thBll sea level in the earth's crust. 

It is probably true that the lighter density of Paleozoic materin.l is the principal cause of 
the tendency for the anomalies at stations on this formation to have negative signs. This is 
no doubtsup:llemented by local departures from perfect isostasy near stations with large anomalies. 

It is possible _that the positive anomalies 8lld the small negative anomalies are in area.s 
where the Paleozoic strata are thin or which have material denser than normal underlying 
the Paleozoic matter. 

The 1916 anomalies for Paleozoic areas seldom differ from the 1912 anomalies more than 
two units in the last place and the mean anomalies with and without regard to sign are practically 
the same. This is as might be expected, for the Paleozoic stations are in generai on low topog
ra.phy and,_ a.s shown on page 72 in the discussion of the pre-Cambrian stations, a disk of very 
great horizontal extent has the same attractive effect regardless of the distance of the attracted 
mass from the surf ace of the disk. · In fact, the effect of the topography and its compensation 
are so nearly equal at stat.ions in Paleozoic areas that the anomalies by the free-air reduction; 
in which no account is taken of the topography and compensation, are nearly the same as the 
Hayford anomalies. An erroneous depth of compensation used in the computation can not 
explain the anomalies in the Paleozoic formation. 

That there is in general a close approximation to perfect isostasy is shown by the Bouguer 
anomalies ·in the interior of the continent not in mountainous regions, for they are nearly all 
negative and axe of considerable size, while the algebraic mean of the Hayford anomalies is 
nearly zero. · 

The Paleozoic negative anomalies in general are probably due in most part to departures 
from normal densities in the strata in the upper crust, but below sea level, comparatively 
near the st.t1tion, and to a less degree to local departures from perfect isostasy. 

ANOMALIES ON MESOZOIC FORM:A TIONS. 

Of the 36 stat.ions in the Mesozoic formation, 25 have positive and 11 negative 1912 anom
alies. The means with and Yrithout regard to sign are respectively + 0.009 and 0.017 dyne . 

. Ba.ITell gives the density of Mesozoic rock as ranging from 2.50 to 2.60. This is lower than 
the density (2.67) used in making the topographic reductions. There seems to be no evident 
relation between the surface densities of the Mesozoic rocks and the ai1omalies. If there were 
the anomalies would be negative rather than positive. 

That there is some relation:• between the formation and the anomalies seems to be well 
established, for the positive anomalies largely exceed the negative ones in number, and the mean 
anomaly with regard to sign is just one-half the size of the mean of all (219) anomalies with
out regard to sign. But the cause of the positive sign of the Meso:i;;oic anomalies is below the 
upper strata. That it is regional to a certain extent is shown by the persistency of the sign in 
any extensive Mesozoic formation; such as in the Dakotas and in eastern Montana. But that it 
varies from place to place is indicated by the different. values of the anqmaly. For instance, at 
Edgemont, S. Dak. (station No. 198) the anomaly is +0.054 dyne and at Moorcroft, Wyo. 
(st.at.ion No. 202) only 90 miles distant, it is +0.021 dyne. 

There, of course, may be departures in the Mesozoic areas from the st.ate of perfect isostasy, 
but it is impossible with the present data to determizle wjth any degree of certainty what por
t.ion of an anomaly is due to such departures and what is caused by departures from normal 
densities in the crust above the depth of compensation or even below that depth. The depth of 
compensation as computed from geodetic data should not be considered as very definite. The 
probable error of the determination is compa;ratively large. The change in the deflection and 
the gravity anomalies is comparatively slow with a change of depth and the value of the depth 
is therefore somewhat indeterminate. (See pp. 97 to 112.) 
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ANOMALIES ON CENOZOIC FORMATIONS. 

The anomalies at Cenozoic stations have 1t tendency to be neg_ative, as is. shown by an 
inspection of the anomalies at 55 Cenozoic stations in the United States. Only 22 of them 
are positive, while 32 are negative. 

Barrell gives the Cenozoic densities as ranging from 2.40 to 2.50 (see table on p. 70), which 
is less than the density used in iimking the topographic reductions. That a portion of the 
anomalies is due to the. small density of the surface material and of the crust close to the surface 
seems to be evident. The size of the anomalies may be an indication of the s"pace occupied by 
the lighter material. Where the anomaly is large and negntive the light strata would probably 
be of great thickness and of small horizontal dimensions. The erroneous density could be the 
cause of the negative anom.alies, p1·ovided there were no local departure from perfect isostasy. 

If the Cenozoic formation of small density is small in horizontal dimensions, and if there is 
perfect local isostasy, the effect of the light material in the upper crust and near the surface 
·would be much greater than the opposit.e effect of the compensating increase in density in the 
lower crust. 

For instance, if the density of the upper crust to a depth of lO 000 feet is 2.40 (10 per cent 
less than the assumed surface density), and if the material extends in a horizontal direction 10 km. 
from the station, the effect. would be - 0.029 dyne. The effect of the compensating increase in 
density in the remainder of the crust to the depth of the compensation would be only + 0.003 
dyne and the combined effect would be - 0.026 dyne. If the lighter material extends 20 or 30 
km. from the station, the combined effect would be somewhat less, while if it e~tended 166.7 
km. in all directions from the station, the combined effect would be only - 0.010 dyne. 

The cause of the large Cenozoic anomalies ml:lst be local, for there are decided differences 
in the size of the anomalies at pairs of stations which are comparatively close together. For 
instance, at Virginia Beach (station No. 90) the anomaly is - 0.048 dyne, while at Crisfield 
(station No. 215) the anomaly is only -0.029 dyne. The distance between the stations is 
about 80 miles. 

It appears from the evidence above that we may gain from the negative anomalies of the 
Cenozoic formations some idea of the depth of the Cenozoic material at a station, and where there 
are many stations in any given locality of Cenozoic formation we may get an approximation to the 
horizontal limits of the affected spaces. For instance, it is reasonable to conclude that if the 
Virginia Beach anomaly is caused by a thick stratum of material of light density, and that if 
this stratum extends to Crisfield, it is considerably thinner at the latter station. The reasoning 
employed in the discussion of the pre-Cambrian anomalies on' pages 72 to 7 4 would indicate that 
the large Cenozoic anomalies must be clue largely to local causes, if it is assumed that an area 
under investigation is in a state of perfect isostatic equilibrium. 

The data in the table on page 63 indicate that there is strong evidence that the coast 
stations tend to have negative anomalies. In the table given on page 79 there are shown the 
anomalies at the Cenozoic stations back from the coast. Of the 19 stations there are 8 with 
positive and 11 with negative 1912 anomalies, bp.t the mean anomaly with regard to sign is 
- 0.009 dyne. If, however, we eliminate the Seattle anomaly, which is - 0.093, and the anomaly 
of statio:p. 93 (Wilmer, Ala.), which is -0.044 dyne, there would be 8 positive and 9 negative 
anomalies and the mean with regard to sign would be only - 0.001 dyne. 

This is practically normal on an average. It may indicate thnt the Cenozoic material in 
the interior of the country is not of great thickness, or that, if thick, it is of considerable hori
zontal extent, or that the materials under the Cenozoic sti·atum have densities which are greater 
than the nonnal. Of course, the anomaly may in part be caused by a lack of perfect compen
sation. The Bouguer anomalies at the 17 stations under consideration indicate that there is 
considerable isostatic compensation under these stations. 

There is evidently a definite relation between the coasts and the graYity anomaly, but 
it may be clue to the presence of Cenozoic materials. which extend along practically all ot the 
coasts. The cause of the difference in the size of the ·anomalies at different stations may be 
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due to the v~rying thickness of the material and the varying horizontal dimensions of thick 
and thin strata. 

That the Cenozoic areas are undercompensated, as the negative anomalies might indicate, 
does not seem to be true, for the reason that these areas are areas of deposition in recent times 
and the areas have probably been sinking during the time when materials were accumulating 
on them. This deposition of materi~l would lead one to suppose that the crust under such 
areas is heavier than normal. Undercompensation therefore appears to be improbable, The 
writer is aware that there may be even in areas of heavy deposition sections which are under
compensated, but this would be due to conditions existing befor~ deposition began. 

The 1916 anoi:i,1alies at Cenozoic stations show greater differences from the 1912 anomalies 
than they do for the other formations considered above. In most cases, where there are decided 
differences, the stations are on or near the coasts near where there is deep water. The com
puted effect, wh~ch is positive at a land station, of the compensation under the wat.er is greater 
when it is farther from the surface, for the effect of lengthening the distance to the effective 
center of the attracting mass is more than offset by the ii1crease in the sine of the angle of 
depression to the effective center. The effect of a mass in the earth's crust on the attracted 
unit mass is directly' proportional to the sine of the angle of depression to the effective center 
of the attracting mass and inversely proportional to the square of th~ distimce. 

The coast stations would therefore have a smaller computed gra.vity with the depth of 60 
km. than with a depth of 113.7 km. Consequently the negative anomalies would be reduced 
in size and the positive anomalies increased. For the coast stations the new depth (60 km.) 
gives a mean anomaly with regard to sign of -.0.003 dyne, while with a depth of 113.7 km. 
the meru1 is - 0.009 dyne. The new mean is nearer zero, but it is uncertain whether this is 
an indication that the smaller depth is nearer the truth. The discussion above shows that the 
negative anomalies based ·on the old depth may be accounted for in general by lighter materiai 
in the upper crust. 

ANOllIALIES ON INTRUSIVE FOHMATIONS. 

The number of stations in intrusive arens is only 7, of which~ are positive and 5 negative. 
·while there are two and one-half times us many negative as })OSitive anomalies, we would not 
be justified in deciding that there is a definite relation between the intn1sive formation and 
the gravity anomalies. Many additional stations would have to be es.tablished on this for
mation before any decision co.n be 1uTived at in the mntter. The mean of the 1916 ai1on").alies 
is slightly smaller thn.n that of the 1912 a.nomalies and this may be an indication that the new 
depth, 60 km., is nearer the truth than the older depth of 113.7 km. 

ANOl\IALIES ON EFFUSIV.E ·FOR]')'l:ATIONS. 

On this formation there are eight sto.tions and of the 191:3 anomalies 2 are positive and 6 
negative. The mean with regard to sign is - 0.005 dyne and without. regard to sign it is. 0.015 
dyne. The largest anomaly is only 0.028 dyne. Of the 1916 anomalies 5 are positive,~ negative, 
and 1 zero. The means with and without regard to sign ai·e, respectively, + 0.010 aiHl 0.019 dyne. 

There seems to be no relation between this formation u.nd the anomalies, hut the indications 
a.re very slightly in favor of the gren.ter depth of compensation for the effusive areas. It would 
be of interest and value to have additional stations in areas covered by this}ormation. 

ANOMALIES ON UNCLASSIFIED FORMATIONS. 

These stations, as the designation implies, could not be nssocio.ted with n.ny particular 
formations, ai1d it is. not possible to draw any conclusions from a s~udy of their relati_ons. 

Of the :36 unclassified stations 18 have positive and only 8 negative 1Ql2 anomalies. T_bis. 
is what might be expected for the mean ru10maly with regard to sign of all the 219 stations is made 
practically zero (only - 0.00:3 dyne) by the use of the 1912 formula. A greater number of 
stat.ions are in the Paleozoic, Cenozoic, Intrusive, aiHl Effusive formations, which. tend to be 
negative, than in the pre-Cambrian and Mesozoic forniations, which tend to be pos1t1ve, therec 
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"fore to have the mean of all stations with regard to sign nearly zero there would be a tendency 
for the unclassified stations to be positive. 

The 1916 anomalies, with depth of 60 km., are practically the saaie ns the 1912 o.nomulies 
with the depth of 113.7 km. 

An effort was made to learn whether under any one formation tho plus anomalies occurred 
more frequently in proportion in one subdivision than in others. No such relationship between 
the sign of the anomaly and the subdivision of a principal geological formation could be found. 
For instance, in the Quaternary division of the Cenozoic there are 11 stations with posith·e 
and 19 with negative anomalies, or 37 per cent positive. In the whole Cenozoic formation 
there are :32 positive and 32 negative anomalies, the positive anomalies being 41 per cent of 
all. Like results were obtained from other tests. It appears then that the sign of the anomaly 
is in some way connected with a l_arge geologic division as a whole and not with one of its sub
divisions. 

RELATION BETWEEN THE GRAVITY ANOMALIES AND THE GEOLOGIC FORMATION AT STATIONS 
IN THE UNITED STATES NOT WITH_N 2J MILES OF ANOTHER FORMATION. 

In making the study of the relation between' th:) gravity o.nonrn.lies and the geological 
formation those stations which were not wit.11in 20 miles of other formations were separo.ted 
and the data tabulated. These stations -and their anomalies are shown in the following tables. 
The results are pmctico.Uy the aame as when all stations on a formation a.re considered. For 
instance, for the Cenozoic sto.tions 65 per cent are negative, while for all stations in that for
mat.ion 59 per cent are negative. The menn with regard to sign is - 0.010 dyne for the Cenozoic 
stations in the table below, while it is - 0.007 for all stations in this fornrn.tion. (See tnhle. 
on p. 72.) A similar condition exists for the other formations. ·The Effusive n.nd Intrusive 
formations have so few stations which a.re not close to other formations that dn.ta for them are 
not ·given. 

The table given below also contains data for 19 Cenozoic stations not on the coast and not 
within 20 miles of any other formation. If the two Seattle stat.ions ·are counted ns one, the mean 
with regard to sign is - 0.009, while without the Seattle vahrn the mean is - 0.004. As the 
effect of the coast is not present, these mean values show a decided rdation between the anom
alies and the Cenozoic formation. 

Hayfcrd a'TW11wlies for stations in the United .States on speci.fied .f:rmations and not -within 20 miles r f dher f:;rmat·ions. 

Hayford anomaly Hayfard n:10m<>ly I Hay!or<J a:1omaly 
Formation and station •------- Formation and station Formation and statlo:i 1--· ___ _ 

number I number I number I 
--------1--1-91_2_ --1~9-16-·11--------11-1-9_12_1_1_91_~-11 1912 1916 

Pm-c..1mbrian formations: 1 Paleozoic hrm'.ltion-Con. · I'al~ ·· z '.•ic lorm:iti )Jl-C..>n. II ---
57.................... +0.038 +0.041 105................... -0.0~l -0.017 176................... -0.02~ -0.022 
68.................... + .023 + .O"l3 lOfi................... - .013 - .OU 177................... + .001 .000 
107 .•.•.•...•......... + .024 + .026 120 ................... - .008 - .oos 178 ................... + .001 +·.002 
185................... + .012 + .012 121................... + .002 + .002 179 ................ :.. - .025 - .0"27 
191................... + .011 + .008 122................... + .011 + .012 181................... + .015 + -015 

Paleozoic formation: _ .02-, j 123 ................... 1- .043 - ·™1 lS2.. .......•.. : ...... _ .OiiO _ .Q5l 
~:.-::.::::::::::::::: + .026 + :~~ m::::::::::::::::::·: : :~~ : :gg~ 18-1................... - .02• -· .028 
al •••...••............ + .010 + .Cr.?2 135.. .......... : ...... · - ,024 - .023 ~t··················· + -~~ + -~~ 
32.................... - .003 - .O".lO 136................... - .012 - .Oil ··················· - . ~ - . "" 
33.................... - .003 - .003 

34.................... - .019 
35.................... - .009 
36 .......... :......... - .OOi 
37.................... - .005 
38 ................... - .005 
39.................... - .Olll 
lill---·-·-----·-··--·-- + .019 81.................... - .029 
12.................... + .032 
74.................... + .059 
88..................... - .010 
111.................... - .020 
116.................... - .o.52 
101. ................... + .040 tol................... - .024 

'- .019 
- .010 
- .009 
- .005 
- .007 
- .018 
+ .015 
- .028 
+ .034 
+ .057 
- .013 
- .019 
- .o.51 
+ .1}15 
- .024 

137................... + .001 
138................... - .016 
139................... + .Oil 
140................... + .016 
141................... - .016 

143................... + .018 
153................... - ,023 
155................... - .021 
156................... - .015 
166................... - .023 

169................... + .013 
170................... + .006 
171................... - .030 
172 ................ ·... - ,034 
17-1................... - .033 

+ .002 207 .................. . 
- .017 208 ••••••••••.•••••••• 
+ .012 211 .................. . 
+ .016 
- · OlS I Mesozoic. formation: 
+ .018 . 40 ................... . 

~ ~i ~~~~~~~~~~~~~~~~~~~~~ 

- .O"J9 
- .008 
- .023 

+ .014• 
+ .02-I 
- .0"21 
+ .031 
- .013 

+ .013 
+ .007 
- .006 

73.................... + .005 
76 .................... + .OCY.l 

- .027 
- .030 ~::::::::::::::::] ~ :m I, 

- .026 
- .00$ 
- .O"i2 

+ .012 
+ .024 
- .021) 
+ ,035 
- .001 

+ .004 
.ooo 

+ .024 
- .017 
- .oos 
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Hayford anomal-ies for stations in the United States on specified formations and not within f!O miles (1 other f ;;nnatir::ns
Continued. 

Formation and station 
number 

Hayford anomaly 

1912 1911) 

---------11--- ----

Mesozoic formation-Con. 
~18 .••................ +0.014 +0.009 
186 ..•..............•. + .012 + • 009 
l8i ..•..•.•.•......... + .015 + . 01-1, 
189 ..•....•.•.......•. + .032 + .0::0 
193 .......•.•.......•. + .030 + .028 
202 .•.....•........... + • 021 + .024 

Cenozoic formation: 
1. •..............•.... + .005 + • 015 
2 ..................... + .018 + .027 
3 ............••...•.•. + .010 + .Oli 
4 ..•..........•....... .ooo + .004 
5 ••••••••••••••••••••• - .013 - . 010 

6 ..•...........•...•.. + . 016 + .017 
7 ......•..........••.. - . 009 - .ous 
8 ..................... + .027 + .ozo 
9 ••••••.••.•.••••...•• - .020 - o·,.., 
Ii .•.................. - .021 - • 016 

18 .•..•............... - .021 - . 008 
531 .093 .100 wf········.··········· - -
66 .................... - .050 - .049 
80 •••.•.••.•.•..•.•.•. - .013 - .010 

83 .................... - .000 - .005 
90 ••••••••••••••••.••. - .048 - • 009 
92 .................... + .010 + . 015 
93 ......... ··········· - .OH - .042 
95 .................... + .001 - • 002 

I 
I 

I 

Formation and station 
number 

Cenozoic formation-Con. 
9i ....•............... 
99 ••..•••••.•••..••.•. 
112 ................... 
125 ..•.......... ··•·•· 
126 .•........... ······ 

127 .... ............... 
142 .••................ 
144 ...........•••..... 
145 •••• •••••••••• ••••• 15i ........ .., ___________ 

158 •••..•••••••••••••• 
159 .••..•.•••.•...•.•. 
160 .•••...•.•••.•.•••. 
161. ...........••.•.•. 
163 .........•.•.•••••. 

IIH .......••...•...... 
liji .........•..•.••.•. 
168 ••••••••••••••••••. 
190 .•................. 
215 .•.. ..... ··-· ··-··· 
2li ••................. 

Cenozoic !ormMion, away 
frmu coast: 

6 •. · ......••...•.•..... 
9 •••.••••••.•••••••.•. 
~} ................... 
83 ..•.......•.....•.•. 

Hayford anomaly Hayford anomaly 

1912 

-0.012 
- .016 
+ .033 - .023 
- . 022 

- .OH 
+ .Oil 
- .ooo 
+ • 014 
- .036 

- .Oli 
- .001 
- .OH 
- .021 
+ . 002 

- .014 
- .012 
+ .013 
+ .017 
- . 029 
- .010 

+ .016 
- .020 

- .093 

- .OO•l 

Forma~~~g~rd station 1 ______ _ 

1916 1912 1916 

----11---------------

-0.013 
- .013 
+ .029 
- .018 
- .016 

- .OOi 
+ .009 
- .005 
+ .016 
- .026 

- .010 

Cenozoicformation,awav 
from co~st-Continued. 

93 ......••............ 
95 .•..•••••••••.•. , •.. 
9i ................... . 
99 ......•.•....•..•... 
112 ...........•....... 

142 •••..••....•.•.•.•• \ 
H4 •...•.............. 
145 ••••••••••••.•••••• 
158 .•••.•••..•.•.•.... 
160 •••.••.•......•.... 

~ :88~ ttL:::::::::::::::: 
- .016 168 .........•......... 
+ .005 190 ...........•....... 

= :gt~ I Eff:.i
1

i::~--~~~--~~~~~;,:~· 
+ .012 formations: 
+ .orn· 50 •.....•.••••.•.•.... 
- .023 51. •.................. 
- .006 52 ................... . 

+ .01; 
- .0'22 
- .JOO 
- .005 

111. •................. 
113 .•................. 

-0.044 
+ .001 
- .012 
- .016 
+ .033 

+ .011 
- .006 
+ .OH 
- .01• 
- .014 

+ .002 
- .012 
+ .013 
+ .Oli 
- .029 

- .002 
+ .021 
- .001 
- .02S 
- .027 

-0.0~2 
- .002 
- ·013 
- .013 
+ .029 

+ .009 
- .005 
+ .016 
- .010 
- .008 

+ .005 
- .012 
+ .012 
+ .015 
- .0"..3 

+ .0\7 
+ .0.38 
+ .015 
- .019 
- .030 

SUMMARY. 

Geologic formation 

Nnmher of stat.ions 

With plus With minus 
anomalies anomalies 

1912 19111 1912 1916 

All 

Mean anomaly 

With regard to sign. Without regard to 
sign 

1912 1916 1912 1916 

------------------------!------------- ----------
Pre-Cambrian ......................................................... . 
Palezoic ............................................................... . 
Mesozoic .............................................................. . 
Cenozoic .............................................................. . 
Cenozoica ............................................................. . 

~Wu~~~K~~~~!EN,.~~-~:::::::::::::::;:::::::::::::::::::::::::::: 
a With Seattle stations omitted. 

5 5 0 0 5 +0.022 +0.022 
IS 17 39 3\1 5i - • 009 - .00.~ 
12 11 4 4 16 + .011 + .010 
13 14 213 26 40 - .010 - .007 
13 14 25 25 39 - .008 -·.005 
s II 12 19 - .009 - .oos 
s i 10 II IS - .oo~ - .003 
1 3 4 2 5 - .007 + .oo~ 

b With the two Seattle ~l:itions ~ollllled as one. 

0.022 
.02) 
.018 
.019 
.017 
.0"20 
.016 
.016 

0.022 
.020 
.Oli 
.018 
• 016 
.019 
.1)14 
.02~ 
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RELATION BETWEEN THE GRAVITY ANOMALIES AND THE GEOLOGIC FORMATION FOR STATIONS 
IN CANADA. 

There are 42 stations in Canada. for which the principal facts are given in the table on page 54. 
The stations with their anomalies (Hayford, 1912) arranged according to the geologic formations 
are _given in the following table: 

Canadian statians and Hayford anomalies for specifiedformatwns. 

Formation 11nd station Hayford 
· number a.n~;;:.~Y 

Pre-Cambrian forma-
tions: 

2 .••••.••.••.•••...• 
4 ••••••••••••••••••• 
5 •.•................ 
9 •.•.•.........•.... 

10 •••••••••••.••••••. 

11 ..•..•..•.......... 
13 .................. . 
14 •.•.••.•••••..••••• 
15 •.•...••..•••.••.•. 
25 •••.••..••••••••••. 

30 ••...••••••....•.•• 
38 ••. ••·••••••••·•·•· 
41 ••..•.• ··••••••••·· 

-0.010 
- .CJ"l.S 
+ .001 
- .030 
- .()(r.? 

- .022 
+ .004 
- .045 
+ .006 
+.on 
+ .001 
- .043 
+ .002 

Formation and station 
number 

Paleowic formation: 
I. ................. . 
3 ............••••... 
6 •........•••.•...•. 
7 ...........•....... 
8 ......... · ......... . 

12 ............•...... 
11; ••.•••••••••••••••• 
17 .................. . 
18 .................. . 
19 •••................ 

20 ..•....••••.••..... 
21 ............ ·•···· 
22 ••••••••••••••••••• 
27 ••••••.•.•.•••••... 

Hayford 
anomaly 

1912 

-0.018 
- .012 
- .005 
+ .011 
+ .006 

Formation and station 
number 

Paleowic formatfan-
Continued. 

28 ...•....•...•..... 
29 .•.••.•..••.••.•.. 
31. ................ . 
37 ••••••••••••••..•. 

- . 021 liesozoic formation: 
- .034 32 .. ·········· ..... . 
- .012 33 ................ . 
+ .012 34 .•.... - . - - ·-. - .. . 

:!: :W: II C'en~~~~~~~~~'.~~'. .. . 
- .010 42 ......•.•.•...... 
- .009 
- .011 

SUMMARY. 

Hayford 
anomaly 

1\112 

-0.112fo 
+ .008 
- .009 
- .on 

+ .007 
- .005 
- .006 

- .004 
- .016 

Formation and st11tlon Hayford 
number anf~Y 

Unr.l~sslfled:. 
23 •••.••••.••••••••• 
24 .•..•.•••••••••••• 
20 ••••••.•••••.••••. 
3R •••••••••••••••••• 
39 ••...••••••••.•••• 
40 ••.••••••••••••••• 

-0.00S 
- .02\). 
- .023 
+ .007 
- .009 
- .oos 

Number of shttions Mean anomaly 

Geological formation 
With plus With With I Without 

All minus reg'!rd to reg'!rd to anomalies anomalies sign sign 

Pre-Cambrian .......••..••.•..........••••.•••.•.••..•••.•••..••.. ---- ...... ---·· ...••••.. 13 R 7 -0.012 0.016· 
Pa.leozoic ••.........................................................................••••.. 18 5 13 - .008 .013. 
Mesozoic ................................................ __ ............ __ ............••... 3 1 2 - .001 .006· 

2 0 2 _ .010 I .010· 
6 l 5 - .Oil .014 

42 131 29 - .009 .013 

C'enozoic ................... ----- ....................................................•.... 
Unclassified ..................................................................•......•.•.. 

All stations ...•.•.........•.......•.•.••••....•............••••••••••.....•....••.• 

It is a fact worthy of careful consideration that the mean without regard to sign for the· 
Cttnaclian stations is only 0.013 dyne while for the stat.ions in the Unit.eel St.ates the mean is: 
0.019 dyne. There are only three stations (7 per cent of all) in Canada with nnomalies greater· 
than 0.030 dyne, while in the United States there are 40 stations (18 per cent of all) with anom-· 
alies greater than that amount. 

The mean with regard to sign for the Canadian anqmalies is - 0.009 dyne, while in the 
Unit.eel Stat.es it is -0.002 dyne. The anomalies are computed with the 1912 formula with 
the depth of 113.7 km., so they are comparable with the 1912 anomalies in the United States •. 
The writer can see no cause for the mean with regard t.o sign being so fai: from that of the· 
United States. Nor can he see any reason why the mean without regard to sign for Canadian 
stations is so much smaller than for the stations in t.he United States. The latter is an indi
cation that the area covered by t.he Canadian stations is more nearly in a state of perfect isostasy 
locally. 

The mean with regard to sign for the stations in the pre-Cambrian fom1ation is - 0.012,. 
which is only 0.003 from the mean of all, and for the Paleozoic and Cenozoic formations the· 
means differ only 0.001 dyne f1·om the mean of all. The mean without i·egard to sign for the three· 
Mesozoic stations is - 0.001 dyne, which is 0.008 from the mean of all, but this has little signifi
cance as there nre so few stations. 

The conclusion must be drawn that there is no apparent relation between the geologio, 
formation and the gravity anomalies at stations in Canada. 
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RELATION BETWEEN THE GRAVITY ANOMALIES AND THE GEOLOGIC FORMATION FOR STATIONS 
. IN INDIA. 

In the table below the stations in India are arranged in groups according to the geologic: 
formation. In order to decide on what formations the stations are located, they were plotted 
on a geologic map in the 1890 report of the Geological Survey of India. (Seep. 70). 

Formation and station number 

Indian stations and Hayford anomalies/or speci.jiedfurmatwns. 

Hayford 
anomo.ly, 

1912 
Formation and st~tion number. Formation and station number 

1912 

Hay!ord I anomaly, 

11-~~~~~~~~~~1~~~ 

Pre-Cambrian formations: 
42 ............................. . 
43 ............................. . 
82 ............................. . 
84 ............................. . 

91 ............................. . 
94 ............................. . 
95 ...... ' ....................................... .. 
108 ............................ . 

Paleozoic formation: 
13 ............................. . 
20 ............................. . 
48. ............................ . 

59 ............................. . 
88 ............................. . 
103 •••••••• · •..••••.•••.•..••••.. 

Mesozoic formation: 
107 ............................ . 

Cenozoio formation: 
1 .•............................. 
2 .............................. . 
3 .............................. . 
6 .............................. . 
15 .............................. 1 

+0.007 
+ .023 
+ .008 
+ .001 

+ .023 
- .056 
+ .046 
- .039 

+ .006 
- .004 

.000 

- .on 
- .010 
+ .021 

+ .022 

+ .009 
- .014 
+ .001 
- .036 
- .022 

Cenozoic formation-Continued. 
16 •••.•........•••••.•.•.•••••..• 
22 .............................. . 
26 .............................. . 
29 .............................. . 
30 ............................. .. 

32 .............................. . 
35 .............................. . 
38 .............................. . 
40 ........................... ; .. . 
44 .............................. : 

51. ............................. . 
62 .............................. . 
68 .............................. . 
60 .............................. . 
66 .............................. . 

67 .............................. . 
70 .............................. . 
71 .............................. . 
77 .............................. . 
78 .............................. . 

83 .............................. . 
89 ••••••••••••••••••••••••••••••• 
93 .............................. . 
96 .............................. . 
100 ............................. . 
101 ••••••••••••••••.••••••••••••. 

SUMMARY. 

-0.003 
- .002 
+ .024 
- .005 
- .003 

- .078 
+ .003 
+ .030 
- .028 
- .015 

- .0271 + .031 
- .OGl 
- .OC'5 
+ .033 

- .013 
- .033 
+.on 
+ .007 
- .0.50 

- .083 
+ .019 
- .052 
+ .001 
- .006 
- .0471 

Effusive formation: 
5 ............................... . 
8 ............................... . 
14 .............................. . 
17 .............................. . 
31 .............................. . 
45 .............................. . 

50 ............................. .. 
65 .............................. . 
73 ............................. .. 
97 .............................. . 
98 .............................. . 
106 ............................. . 

Unclassified: · [ 
4 ............................... . 
9 ............................... . 
12 .............................. . 
18 .............................. . 
19 .............................. . 

24 .............................. . 
33 .............................. . 
37 ............................. .. 
39 .............................. . 
41 .............................. . 

55 .............................. . 
72 .............. ,, .............. . 
76 .............................. . 
87 .............................. . 
99 ............................... 1 

+0.019· 
+ .023. 
+ .018. 
+ .065 
+ .012 + .032· 
+ .039 
- .022 
- .027 
+ .003 

. + .029 
- .018 

- .on 
+ .031 
+ .014 
- .002· 
+ .017 
- .013 
- .015 
+ .013 
+ .012· 
- .006-

- .009 
- .003 
+ .047 
+ .001 
+.Ole 

Number or stations Mean o.nomaly 

Geological formation 

Pre-Cambrian .•.......................................................................... 
Paleozoic ..•••........................................................................... 
Mesozoic ................................................................................ . 
Cenozoic •••.............................................................................. 
Effusive .•••..................................................•.......................... 
Undassified ....••........•............................................................... 

All stations ....................................................................... . 

All 

s 
6 
1 

31 
12 
15 

73 

With plus 
anomalies 

6 
2 
1 

n 
9 
8 

37 

With With Without 
minus re~rd to regard to 

anomalies sign sign 

2 +o.ooo 0.02f 
3 .ouo .ooo 
0 + .022 .022 

20 - .017 .02~ 
3 + .014 .020 
7 + .006 .014 

35 - .004 .023 

The anomalies are based upon the United States Coast and Geodetic Survey formula of' 
1912, and hence are comparn.ble with the 1912 anomalies in Canada and in the United States. 
The mean with regaxd to sign is - 0.004, aud this differs only 0.002 from the mean in the 
United States, which is - 0,002 dyne. 

If the latest value of gravity for the base station, Dehra Dun, 979.065 dynes, had been 
used instead of 979.063 dynes, (seep. 55), the observed values in India :would each be greater· 
by 0.002 dyne. Then the mean with regard to sign would be - 0.002, the same as for the 
United States. 

There axe 8 stations in pre-Cambrian formations in India, of which 6 have positive anomalies 
and 2 negative anomalies. The two stations, Nos. 94 and 108, with negative anomalies, which 
are quite large, and one station, No. 82, with a rather small positive anomaly, are in the extreme 
southern part of the Indian Peninsula on a very extensive area of pre-Cambrian formation. The 
wide extent of this area would probably prevent the existence of large positive anomalies 
(see p. 72) in spite of the density, greater than normal, of the surface and subsurface rocks, but 
there must be in addition some unusual local deficiency in the underlying matter in order to-

593870-17-6 
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account for these large negative anomalies. Stations 94 nnd i08 are only about 8 miles apart 
and should really be considered as only one station, as both must be affected by the same anoma
lous condition. The mean anomaly at these two stations is - 0.048. If these two stations were 
considered as one, then there would be 6 pre-Cambrian stations with positive anomalies and only 
1 with negative anomaly and the mean with regard to sign for this group would be + 0.009, 
which is of the same sign and about one-third the size of the corresponding v_alue for United 
States pre-Cambrian stations. With the exception of the three stations, 82, 94, and 108; noted 
above, all the pre-Cambrian stations are situated on less widely extended areas and have positive" 
anomalies, but there is no striking relation between the extent of the area and the magnitude of 
the anomaly except perhaps at station 43, Jubbulpore, wh!ch is on a very limited area of the 
formation. The map does not indicate the extent of the formation around station 95, San
dakphu. 

There seems to be no relation between the anomaly and the Paleozoic formation, as the 
mean anomaly is nearly normal. This fact sh'ould not be given much consideration, as there nre 
comparatively few stations in this -formation. · 

The Mesozoic formation has only one station, and.that can not be considered as representing 
any relation 'vhatever. 

The Cenozoic fonnation has 42 per cent of all the stations and has the only negative mean 
anomaly with regard to sign. This mean anomaly is - 0.017. It agrees in sign, but is much 
larger than the Cenozoic mean anomaly with regard to sign in the United States, which is - 0.007 
dyne. All of the Indian Cenozoic stations are back from the coast except one, and it must be 
concluded that there is a very definite relation bet,veen the anomalies and the Cenozoic forma
tion. On page 76 the question was discussed as to whether the Cenozoic formation or the 
proximity to the open· coast was the cause of the negative anomalie.s at coast stations.. The 
31 Cenozoic· anomalies in India seem to prove that th.is fonuation is the main cause of the 
negative anomalies. 

Many of the Cenozoic stations in India are in areas to which great quantities of material 
have been carried from the Himalaya Mountains. It is probable that the larger CenOZ•)ic 
anomalies are above portions of the crust where the recent material is thick and of limited 
horizontal extent. (See discussion under "pre-Cambrian anomalies," pp. 72 to 7 4.) 

It has been held by some geodesists in Indiaa that there is probably a rift in the earth's 
crust where the large negative a,nomalies exist. The evidence at hand makes it possible to 
account for the anomalie!;I by the Cenozoic formation in the affected 11re11 .. 

Of course, it is probable that in India, as in other countries, there are local, and in so::1e 
areas regional, departures from a state of perfect isostasy, but as evidence in the form of grzl:.vity 

.stations accumulates the theory of isostasy is given added strength. 
The effect of the change of depth from 113.7 km. to 60 km. is discussed at some length on 

pages 97 to 112. It, shoulJ be uoticeJ that the general effect of the change in the depth is slight, 
though in a few cases it is comparatively large. The anomalies, not being materially changed 
by a decided change in depth, are dependent upon some other condition or conditions "in the 
earth's crust than an erroneous depth. 

The summaries on pages 72 and 81, which give evidence for stations in the United States 
and India, respectively, point strongly to rather definite relations between the sign of the 
anomaly and the.surface geology at the station. This relation may be due to variation· from 
the nonnal density for strata in the upper crust, these abnormal densities being compensated 
for by a counterbalancing change in density occurring in the lower crust, possibly to the depth 
of compensation. 

RELATION BETWEEN THE GRAVITY ANOMALIES AND THE GEOLOGIC FORMATION SHOWN 
GRAPHICALLY. 

In figure 17 there are sh°'vn areas which have certain geologic fonuations at the surf ace 
of the earth. The outlines of the areas were copied from the geologic map of North America 
mentioned on page 70. The scale of this illustration is the same as for those which show the 

a Sur,·ey of India, Pro!essiOlllll Paper No. l~, On the Origin of the Himalaya Mountains, by Col. 8. G. Burrard, p. 5. 
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gravity anomaly contours (figs. 11 to 14). The Cenozoic and Paleozoic areas are shown in 
yellow, which is also used on the anomaly maps to show the negative areas.· The pre-Cambrian 
and Mesozoic areas are shown in green, the color used to indicate positive areas on the anomaly 
illustrations. 

The largest continuous area is for the Paleozoic fom1ation, and extends from eastern New 
York westward to Minnesota, southwestward to Texas, and southward to Alaba~na. There is 
practically no portion of this area with any material other than that of the Paleozoic.· There 
is a striking similarity between this Paleozoic area and the very extensive negative area which 
extends from New England westward to Iowa and Missouri, as shown in figure 11, which shows 
he Hayford -1912 anomalies. A .break in this negative area o~curs in Michigan, Ohio, and 
Indiana, where there are four stations with positive anomalies; but their size is small, the 
ma..,;:imum anomaly being only + 0.01~ dyne. Within this large Paleozoic area there are 52 
stations with negative anomalies and only 23 ·with positive anomalies . 

. Along the Atlantic coast from New York City southward and along all of the Gulf coast 
the geologic formation is Cenozoic, except for a small break on the coast of South Carolina. 
Figure 17 gives the limits of the coastal areas belonging to this fonnation (shown in yellow). 
A comparison with figure 11 shows that there is some similarity between the negative areas and 
the Cenozoic areas near the coast. They agree more closely very near the coast. 

There is an extensi~e area in Minnesota, Sout~1 Dakota, and North Dakota within which 
the geology is largely pre-Ca:.nbrian and Mesozoic. There is a second pre-Cambrian and :Meso
zoic area in Montana and ""Wyoming. Between these two areas there is an area in 'vhich t.he 
geology is largely Cenozoic. The gravity anomaly map (fig. 11) shoW"s that there are no negn
tive anomalies within the limits of the above three areas. There are only two st.ations in the 
intervening Cenozoic area, however. It is worthy of note that there is a narrow extension of 
the first-mentioned pre-Cambrian and Mesozoic area southward into Nebraska and Kansas, and 
that a positive area in figure 11 coincides approximately with this extension. 

A narrow strip of nearly all Cenozoic formation extends southward from South Dakota to 
Texas and New Mexico. A band of negative area in figure 11 partly coincides with this Ceno
zoic region. If more stations were established within the two areas, they would possibly 
coincide more nearly. 

In western and central Texas there is an area mostly of Mesozoic fonnation. Figure 11 
shows only three stations within the area, and two are positive. The other station, at Austin, 
is negative, but is very close to the border of the area under consideration. The contours are 
drawn in such a 'vay as to make negative nearly one-half the area. 

A long strip of pre-Cambrian or Mesozoic formation (including a few small areas of other 
formations) extends. from the Hudson River southwestward along the .A~)palachian Mountains 
to Alabama, thence northward in a very narrow band to western Kentucky. There is some 
similarity betwee.n this area and the areas of positive anomaly which extend along the Appa
lachian system from New York to Georgia and Alabama. 

In northern Michigu.n and Wisconsin and across the internationu.l boundary there is 1.m 
area of pre-Cambrian formation in which all of the stations of the Unit.eel States have positive 
anomalies. 

That portion of the United States which has not been considered above has no extensive 
area in which there is only one geologic formation or combination:;; of pre-Cambrian and Mesozoic 
or of Paleozoic and Cenozoic. It is interesting to note thn.t in tho remainder of the United 
States, not colored in figure 17, the gravity contours show that there are no steep contours 
except in the vicinity of Seattle. The western part of the Unite<! States is largely negative_, 
but the characteristics of the contours would no doubt be changed greatly by the addition of 
new st.11.tions. 

We must conclude that the data contained in :figures 11 and 17 substantiate the evidence 
given in the.table on ,pages 71 and 72 that the pre-Cambrian and :Mesozoic areas have in general 
positive anomalies and that the Paleozoic and Cenozoic areas have a strong tendency to nega
tive anomalies. 



84 U.S. COAST AND GEODETIC SURVEY SPECIAL PUBLICATION NO. 40. 

RELATION BETWEEN THE GRAVITY ANOMALIES AND AREAS OF EROSION AND DEPOSITION. 

It has been shown that there is a rather definite relation between the gravity anomalies 
and certain geologic formations and that there is also a relation between the anomalies and 
the topography for coast stations. (See pp. 70 to 83 an<l also pp. 63 to 69.) It has been indi
cated that this relation at coast stations is due to the fact that along most of the coast the 
mat.erials, at leai:;t at the surface, belong to the Cenozoic geologic formation. (Seep. 76.) 

It is probably true that along the whole coast of the United States deposition of thematerial 
has been taking place in recent geologic time. '!'he natural assumption would be that this 
deposited material is an e.xtra load on the earth's crust and that in consequence observ"ed gravity 
should be in excess of the computed gravity. This, however, is not the case. An inspection 
of the gravity anomaly map, figure 11, shows that along the coasts observ'ed gravity is, in 
general, less than the computed gravity. 

The logical conclusion from all available data seems to be that isostasy along the coasts 
is nearly perfect on the whole and that the computed gravity is too great because the materials 
in the upper crust are less than normal. According to Barrell the densities of Cenozoic matter 
vary from 2.40 to 2.50, while on an average the density for the whole land surface of the earth 
is about 2.67, .th~ value used in the computations in this volume. It seems probable that as 
the materials are deposited along the coasts isostatic adjustment takes place and the pressure 
at the depth of compensation i6 in general normal. In the interior of the country the areas 
covered by the Cenozoic formation, which are likewise areas of recent deposition, are largely 
negative, as shown in figure 11. This is a condition similar to that found along the coasts. 

The areas of recent erosion are greater than those of recent deposition. They are 
areas within which theoretically the gravity anomalies should be negative, but there _appears 
to be no such relation. In fact, the oldest formations which no doubt have been subjected to 
the greatest erosion are in gm1eral areas of positive anomalies. This is shown by a comparison 
of figures 11and17, one of which shows the gravity anomalies and areas of negative and positive 
anomalies and the other limits of large areas of certain geologic formations. The pre-Cambrian 
formation whioh has been, longest e..xposed to erosion is, in the United States, a formation in 
which the gravity anomalies have a very strong tendency to be positive. 

It is probable that the positive anomalies at stations in the pre-C!J,mbrian formation are 
due largely to the density gr~ater than 2.67 in tho material above sea level and also to a density 
greater than normal in the strata in the upper crust below sea level. (See pp. 72 and 81.) No 
assumption need be made in regard to what is the normal density of the materials in a stratum 
at a certain depth below sea level. It is only the deviation from the normal with which we are 
concerned. 

The mountain regions have a number of stations above the general level. They are all 
included in areas which have been and are now subject to erosion. There seems to he no relation 
between the anomalies and the topogrnphy in these cuses. 

In India there is a broad belt of recent geologic mate1ial running approximately en.st 
and west at the foot of the Himalaya :Mountains. The stations on this recent forma
tion, which no doubt is largely clue to the deposition of materials eroded from the moun
tains, have in general negative anomalies. .It is impossible that the addition of materials 
could make the pressure less than normal on the smface at the depth of compensation. We 
may therefore conclude that isostatic adjustment probably follows the deposition of materials 
and that the negative anomaly is probably due to the lighter materials in the upper crust. 
(Seep. 82.) 

There 8eems to be no effect due to the melting of the ice cap on the size and sign of the 
gravity anomaly. This is evidenced by a ·study of figure 11. If isostasy were perfect at 
the beginning of the ice age and if the isostatic adjustment kept pace with the accumulation 
of ice, there must have been an adjustment of ,opposite sign, upon the melting of _the ice, for 
on un average the area that was covered by the sheet of ice is very ciose-to a state of equilib
rium now. 



Chapter VI.-REGIONAL VERSUS LOCAL DISTRIBUTION OF COMPENSATION. 

On pages 98 to 102 of Special Publication No. 10 there is a discussion of this subject based 
upon data for 41 stations in the United States and 4 stations not in this country. Similar data 
are now available for 124 stations in .the United States. 

The question to be considered is whether a topographic feature is compensated for by a 
deficiency of mass directly under it, or whether the topographic feature is compensated for by 
·a deficiency_ of mass distributed through a more e..~tensive portion of the earth's crust than 
that directly beneath the feature. 

The theory of local compensation postulates that the deficiency of mass under any topo
graphic feature is unifonnly distributed in a column e..~tending directly from the topographic 
feature vertically to a certain depth. In this discussion the depth is taken as 113. 7 km. This 
depth is the one used in making the reduction for topography and isostatic compensation. 

The theory of regional compensation postulates, on the other hand, that an: individual 
topographic feature is compensated for by a deficiency of mass equal in amount to the topog
raphy, but of opposite sign, and that this deficiency is uniformly distributed from the surface 
to the depth of compensation, but has a horizontal extent gr~ater than that" of the feature 
itself. 

The method of computing the data need not be given here, as the reader can learn of this 
by consulting pages 98 and 99 of Special Publication No. 10. 

The table fo.Uowing gives the data for 124 stations in the United States. In column 
1 are given the number and name of the stations. The effect of topography and compen
sation computed on the theory of complete local isostasy is given for ea.ch station in the 
second column. In columns 3, 5, and 7 are given the effect of local compensation out to .the 
outer lhnij:s of zones K, M, and 0, respectively, while in columns 4, 6, and 8 are given the effect 
of compensation computed upon the theory that the compensation is uniformly distributed 
horizontally to the outer limits of zones K, M, and 0, respectively. In column 9 are given 
the Hayford anomalies based on complete local compensation. These are what are called the 
1912 anomalies. (See p. 53.) They are computed by the 1912 Coast and Geodetic Survey 
formula and upon the assumption that the depth of compensation is 113.7 km. In the last 
three columnf! are given the anomalies for the three methods of regional distribution of com
pensation with a depth of compensation of 113. 7 km. 

Comparison between local and regional isostatic compensation. 

-
E1Iect of compensation within outer limit of-

Anomaly with regional l'Om-
Elfect of pensatlon within outer limit 
topog- or-

Number and name of station raphy Rayford 
anoinaly, and Zone K (18.8 km.) Zone M (58.S km.) Zone o (166.7 km.) 1912 l'Ompen-

sat1on ZoneK ZoneM Zoneo 
Local Regional Local Regional I..ocal Regional 

---------------------------
1. Key West, Fla ........... +0.032 o.ooo 0.000 +0.001 +0.003 +0.010 +0.021 +0.008 +o.oos +0.006 -0.003 
2. West Palm Beach, Fla .•. + .031 .ooo + .001 + .003 + .005 + .007 + .009 + .018 + .017 + .016 + .016 
3. Punta Gorda, Fla ........ + .O.."O .ooo .000 .000 .000 .ooo .ooo + .010 + .010 + .010 + .010 
4. Apalachicola, Fl~ ......... + .015 .ooo .000 .ooo .ooo + .001 + .001 .ooo .ooo .000 .ooo 
5. New Orleans, La ......... + .013 .ooo .000 .ooo .ooo .ooo .ooo - .013 - .013 - .013 - .013 

6. Rar,vl!le, La ............. + .008 .ooo - .001 .000 - .001 .ooo - .003 +.016 + .017 + .017 + .019 
7. Ga veston, Tex ........... + .007 .ooo .ooo .ooo .ooo .ooo .ooo - .009 - .009 - .0119 - .009 
8. Point Isabel, Tex ........ + .015 .000 .ooo .ooo .ooo + ,003 + .006 + .027 + .027 + .021 + .024 
9. Laredo, Tex. ............. + .003 .ooo - .002 - .004 - .001 - .009 - .012 - .020 - ,OlR - .017 - .011 

10. Austin, Tex. (State capJ-
- .003 to!) ..................... - .003 - .003 - .009 - .010 - .018 - .019 - .008 - .008 - .007' - .007 

85 
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Com:pari.Bon between local and regional isostatic compensation-Continued. 

Number and name of station 

Efl'eclt of compelll!Atlon within outer limit of-
Anomaly wtth regional com

P!lJlliatlon withill outer limit 
of-

1----------------------1Hay~rd1----,-----.,---~ anomaly, 
Zone 1' (18.8 km,) Zone M (58.8 km.) Zone O (166.7 kDl.) 1912 

Local Regional Loeo.l ~ Local I Regional 
Zone K Zone M Zone 0 

----------!---------------·---------1---------
11. Austin. Tex. {university). 
12. McAlester, Okla •••••••••. 
1"3. Little Rock, Ark ••••••.•. 
14. Columbia., T6Illl ......... . 
l.,;. Atlanta., Oa. •••••••••••••. 

16. MeCormJok, S. C ••••••••• 
17. Cbarlei.tonJ. S. C ......... . 
l~. Beaufort, .l.'I. C ......... .. 
19. Charlottesville, Va. .••••••• 
20. Deer Park, Md .......... . 

-0.001 
+ .001 
+ .001 
+.1Jt.16 
+ .014 

+ .012 
+ .Oltl 
+ .036 
+ .002 + .041 

21. W a.~hfngton, D. C. (Coast 
GeodeticSurveyOfficei. + .004 

. 22. Washington, D. c (Bmlth· 
sonian lnstitut.ion).. ... + .003 

23. Baltfmore, Md........... + . 006 
24. Philadelphia, Pa......... + .000 
26. Princeton, N, J.. •• . . • • . .. + . ()18 

26. Ho'boken, N. J ........... + .008 
27. NewYork.N. Y ......... +.Oil 
28. Worcester, Mass.......... +· .018 
29. R<l!'ton. Mass............. + . 013 
30. C.a.mbridge, Mass. • • • .. . . . + . 010 

· 31. Calais, M& ............... . 
32. ItllaRQ, N. Y ............ . 
33. Cleveland, Ohio ........ .. 
34. Cincinnati. Ohio ......... . 
35. Terre Haute, Ind •••••.••• 

36. 
3i. 
38. 
39. 
40. 

41. Wallace, Kans .......... . 
42. ·Colorado Springs. Colo .••• 
43. Pik&s Peak. Colo ........ . 
44. Denver, C-0!0 ........... .. 
4.6. Gunnison, G'olo ......... .. 

46. Grand J'tmction, Colo ... .. 
47. Oreen River, Utah ..... .. 
48. Pleasant Vallev Junction, 

Utah ...... .' ........... . 
49. Salt Lake City, Utah .... . 
50. Gl'lllld Canyon, Wyo ... .. 

51. NorrlsG&yS&rBasln,Wyo. 
62. Lower Geyser Basin, Wyo, 
53. Seattle, Wash. lwil· 

M. sa~~~i:i~iSoo: CiC::::: 
55. Mount Hamllton, Cal ••••• 

56. Seattle, Wash. (hlgh 
school) •••••••••••••.•••• 

57. , Mich ....... .. 
58. ••••••••••••••• 
59. embina, N, D!lk .•••••.• 
60. Mltcbell, S. Dal: ......... . 

61. S Tex ••••••••. 
62. K ,_ex.. ......... .. 
63. ·rex ............ . 
64. Nog:lles, Ariz ........... .. 
Ill>. Yuma, Ariz ............ .. 

66. Cal ........... . 
67. Nev .......... . 
68. Ariz ........... . 
69. Orm1 Cimyon, Ariz ..... . 
70. Gallup, N. lfex ........ .. 

71. Lns Vqa.s, N. Mex ••••••• 
72. Shamrock.1. Tex. ........ .. 
73. Denison, TVX. ........... . 
74. Minnea.JJOlhl. Minn ..... .. 
75. Lead, S: D!lk ............ . 

16. Blsniarck, N. Da.k •••••••• 
77. mllSdale. Mont .......... . 
78. SandPQint1 Ida.ho ....... .. 
79. Bmse. Idano .••••••••••••• 
80. Astoria, Oreg ••••••••••••• 

+ .010 
+ .005 .ooo 
+ .1)(12 
+ .001 

+.007 
+ .. 003 
+ .001 

.001 
- .004 

.000 
- .OOi 
+ .187 
- .015 
- .001 

- .051 
- .043 

+ .024 
- .on 
+ .038 

+ .031 
+ .028 

- .()!?() 
+ .045 
+ .120 

- .018 
+ .014 
+ ,1)1)8 
- .009 
- • 000 

+ .009 
+ .013 
+ .001 
+ .038 
- .010 

.000 
+ .O'D 
+ .034 
- .096 
+.OH 

+ ,(117 
+ .Cl07 
- .001 . 005 + :044 

- .000 
- .017 
- .044 
- .042 
+ .008 

-0.()03 
- .()03 

.000 
- .004 
- .004 

- .002 .ooo 
.ooo 

- .002 
- .013 

-0.003 
- .004 
- .002 
- ,004 
- .005 

- .002 
,OOIJ 
.000 

- .On3 
- .015 

.000 . - .001 

.000 

.oon 

.ooo 

.000 

.000 
.000 

- .002 
.000 
.000 

.000 
- .000 
- .00! 
- .004 
-.(l(l!I 

- .002 
- .o~ 
- .001 
- .004 
- .OOi 

- .018 
- .o .. 6 
- .OC:? 
- .0'26 
- .<N.l 

- .026 
- .021 

- .040 
- .026 
- .041 

- .040 
- .039 

.ooo 

.ooo 
- .012 

.000 
- .007 .,. .oor 
- .004 
- .007 

- .011 
- .ooo 
- .020 
- .020 
- .001 

.000 
-.080 
-.()3(1 
- .0~8 
- .036 

- .036 
.013 
.004 

- .004 
- .026 

- .008 
- .010 
- ~()14 
- .QUI 

.ooo 

- .001 
- .001 
- .001 
- .001 

• aoo 
.000 

- .003 
.000 
.ooo 
.ooo 

- .005 
- .004 
- .004 
- .002 

- .003 
- .005 
- .000 
-.IJOi> 
- .oos 
- .018 
- .006 
- .044 
- .028 
- ,().14 

- .oos 
- .024 

- .041 
- .028 
- .042 

- .042 
- .041 

.000 

.000 
- .012 

.000 
- .008 
- .008 
- .004 
- .007 

- .012 
- .010 
- .021 
- .020 
- .001 

- .001 
- .030 
- ,().'!() 
- .029 
- .036 

- .035 
.012 

- .004 
- .(11)3 
- .027 

-.009 
- .012 
- .014 
- .018 

.ooo 

-0.009 
- .010 
- .002 
- .009 
- .011 

- -006 .ooo 
.(JOO 

- .010 
- .029 

-.001 

- .001 
- .001 
- .()01 
- .001 

- .001 
- .0(11 
- .007 .ooo 
- .00!! 

- .001 
- .on 
- .010 
- .010 
- .006 

- .005 
- .012 
- ~ooa 
- .(112 
- .020 

- .048 
- .ow 
- .113 
- .o-6 
- .121) 

- .082 
- .067 

-0.010 
- .010 
- .oos 
- .009 
- .018 

- .oo7 
.000 
,()()(/ 

- .011 
- .026 

- .003 

- .003 
- .003 
- .002 
-.003 

-.002 
-.OOZ 
-.008 
- .l'.101 
- .001 

- .002 
- .013 
- .010 
- .009 
- .007 

- .007 
- ,IJ13 
- .007 
- .013 
- .021 

- .048 
- .093 
- .100 
- .OS5 
- • l::S 

- .089 
- .074 

- .103 . - .100 
- .Oi5 - .078 
- .108 - .109 

- .104 
- .103 

- .002 
- .002 
- .017 

- .oo:i 
- .020 
- .019 
- .011 
- .018 

- .028 
- .024 
- .054 
- .046 
- .004 

- .003 
- .074 
- .oso 
- .079 
- .095 

- .094 
- • 1)31 
- .010 
- .012 
- .064 

- .024 
- .030 
- ;()45 
- .047 
- .002 

- .105 
- .104 

.004-
- .003 
- .009 

- .004 
- ,020 
- .021 
- :012 
- .019 

-.029 
• 025 
.055 

- .041 
- .006 

- .004 
- .078 
- .080 
- .080 
- .005 

- .094 
- .031 

.009 
- .013 
- .061 

- .026 
- .034 
- .049. 
- ,()51 
- .005 

-0.0lS 
- .017 
- .oos 
- .017 
- .021 

- .012 
.000 

+ .003 
- .020 
- .044 

- .005 

- .005 
- .005 
- .004 
- .oos 
- .005 
- .006 
- .012 
- .00!! 
-.(l()i; 

- .om 
- .023 
- .019 
- .o:o 
- .Ol3 

- .010 
- .(f.'l 
- .012 
.._ .O!:'Z 
- .0:;8 

- .084 
- .166 
- .1811 
- .152 
- ,212 

- .156 
- .130 

- .171 
- .137 
- .180 

- .lit! 
- .17i 

- .020 
+ .009 
- .018 

- .020 
- .031 
- .033 

.023 
- .035 

- .049 
- .008 
- .098 
- .016 
- .012 

- .014 
- .134 
- .137 
- .1~ 
- .163 

- .160 
- .005 
- .018 
- .022 
- .102 

- ·'™ - .0"8 
- .086 
- .094 

.ooo 

-0.019 
- .017 
- .014 
- .017 
- .022 

- .015 
+ .001 + .017 
- .024 
- .085 

- .009 

- .ooo 
- .000 
- .007 
- .008 

- .009 
.009 

- .OU - .oo.; 
- .oos 
- .oo~ 
- .0:!6 
- .019 
- . om 
- .016 

- .014 
- .O~O 

.014 
- .023 
- .041 

- .OfiS 
- .161 
:... • IT.I 
- .169 
- .210 

- .170 
- .150 

- .159 
- .143 
- .1115 

- .Ul3 
- .161) 

- .088 
+ .033 
- .003 

- .038 
- .004 
- .029 
- .(l!)S 
- .037 

- .0411 
- .o:l2 
- .104 
- .009 
- .018 

- .024 
- .141 
- .1:29 
- .l!l7 
:- .156 

- .150 
- .0.'il) 
- .017 
- .0'.!4 
- .089 

- .047 
- .{ltl7 
-.095 
- .108 
+ .008 

-0.010 
- .027 
+ .030 
+.ms 
- .023 

+ .015 
- .021 
- .1121 
- .013 
+ .010 

+ .037 

+ .039 
- .on 
+ .022 
- .019 

+ .024 
+.022 
- .020 
+ . 005 
+ .005 

- .008 
- .003 
- .003 
- .019 
-.0<.nJ 

- .007 
- ,(1()5 

- .005 
- .016 
+ .014 

- .012 
- .(1()7 
+ .021 

.016 
+ .roo 
+ .024 
- .021 

+ ,004 + .010 
- .()(12 

+ .021 
- .001 

- .093 
- .023 
- .003 

--.093 
+ .008 
+ .023 
+ .019 
+ .001 

- .029 + .031 
+ .007 
- .06/1 
+ .009 

- .()50 
- .013 
+ .001 
- .010 
- .013 

+ ,003 
+ .032 
+ .005 + .0011 
+ .062 

+. .002 
+ .029 
+ .002. 
+ .008 
- .013 

--0.010 
- .026 
+ ,032 
+ .026 
- .022 

+.Olli 
- .021 
- .021 
- .012 
+ .012 

+.038 
+ .040 
- .010 
+ .023 
- .018 

+.024 
+ .022 
- .019 
+ .005 
+ .005 

- .oos 
- .021 
- .003 
- .019 
- .009 

- .006 
~ .OOI 
- .004 
- .015 
+ .015 

- .012 
- ,007 
+ .013 
--.014 
+ .023 

+ .026 
- .018 

+ .005 
+ .012 
- .001 

+ .0!!3 
+ .001 

- .093 
- .023 
- .003 

- .093 
+ .o:l9 
+ .024 
+ .019 + .001 

- .028 + .032 
+ .aos 
- .MO 
+ .OOll 

- .049 
- .013 
+ .001 
- ,()Oil 
- .013 

+ .00:? 
+ .031 
+ ,00/t 
+ .060 
+ .053 

+ .003 + .031 
+ .002 
+ .010 
- .Olli 

-0.009 
-.(f.ll 
+ .033 
+ .026 
- .021 

+ .Olll 
- .021 

·-.O!!l 
- .012 
+ .007 

+',039 

+ .(141 
- .OQ9 
+ .0:!3 
- .017 

+ .023 + .023 
- .019 
+ .006 
+ .004 

- .007 
- .021 
- .003 
- .020 
- .008 

- .005 
- ,004 
- .003 
- .015 + .015 

- .012 
- .oos + .oos 
- .007 
+ .028 

+ .031 
- .014 

+ .001 
+ .013 
- .001 

+.022 
.000 

- .091 
- .022 
- .011 

- .091 
+ .038 
+ .. 025 
+ .020 
+ .002 

- .028 
+ .032 
+ .008 
- .055 
+ .011 

- .049 
- .009 + .001 
- .009 
- :013 

+ .003 
+ .032 
+ .004 
+ .060 
+ .049 

+ .004 
+ .033 
+ .006 + .012 
- .010 

-0.009 
- .(127 
+ .03ll 
+ .026 
- .022 

+.OM 
- .022 
- .oos 
- .Ill~) 
+ .001 

+ .041 

+ .043 
- .U07 
+ .0"..3 
- .Ol6 

+.ros + .021) 
- .OZ! 
+-~ 
+ .ooa 
- .006 
- .020 
- .003 
- .ow 
- .006 

- .003 
- .006 

• - .003 
- .Olf• 
+ .017 

- .(Ill 
- .008 
+ .004 
+ .001 
+ .018 

+ .038 
- .001 

- .008 
+ .016 
- .017 

+ .008 
- .009 

- .Oi5 
- .047 
- .018 

- .075 +.an 
+ .019 
+ .021 
+ .003 

- .029 
+ .025 
+ .013 
- .0.>7 
+ .015 

- .040 
- .()116 
- .OOi 
- .019 
- .020 

- .007 
+ .033 
+ .004 
+ .lltll 
+ ,009 

+ ,005 
+ ,038 
+.OU 
+ .1)22 
- .021 
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Comparison between local and regional isostatic rompenBation-Continued. 

Effect of compensation within outer limit oC-
Anomaly with regional rom. 

Effect of pcnsntion within outer limit 
of-toPQg. Hayford 

Number and name of station raphy anomaly, and Zone K (18.8 km.) Zone M (58.8 km.) Zone 0 (166.7km.) 1012 • 
rompen-
sation ZoneK ZoneM ZoneO 

Local Regional J.ocal Regional Local Regional 

-----------------------------------
81. s1sson

8 
c~1. •••.•...•...... +0.015 -0.002 -0.026 -0.058 -0.059 -0. 096 -0.098 -0.010 -0.006 -0.009 -0.018 

82. Rock pnngs, Wyo. ••.•.. - .001 - .036 - .034 - .093 - .093 - • lll9 - .177 + .013 +.on + .013 + .001 
83. Paxton, Nebr ••••••••.... + .002 - .014 - .016 - .041 - .043 - .073 - .077 ~ .006 - .004 - .004 - .002 
84. Washington, D. C. (Bu-

- .001 - .003 - .oos - .009 + .037 + .038 + .039 roou of Standards) ...••. + .012 .ooo - .001 + .041 
85. North Hero, Vt ........... - .009 .ooo - .001 - .003 - .007 - .012 - .016 + .001 + .002 + .005 + .on5 

86. Lake Placid, N. Y ••••.... + .032 - .Oil - .012 - .024 - .021 - .033 - .020 + .006 + .007 + .003 - .007 
87. Potsdam, N. Y ••.•.•..... - .004 - .002 - .003 - .008 - .010 - .017 - .017 + .021 . + .022 + .023 + .021 
SS. Wilson, N. Y •••..•..•...• - .002 .ooo - .002 - .003 - .004 - .011 - .017 - .010 - .008 - .009 - .004 
89. Alpena, Mich •••........•. .000 - .004 - .003 - .O!O - .oos - .016 - .016 - .c20 - .021 - .022 - .0211 
90. Virginia Beach, Va •.•.... + .025 .ooo .ooo .ooo .ooo .ooo + .002 - .048 - .048 - .048 - .050 

91. Durham, N. C .....••••••. + .014 .()()() - .002 - .004 - .006 - .w.; - .010 + .036 + .038 + .008 + .03'! 
92. Fernandina, Fla ..•.•••.•. + .017 .ooo .ooo .ooo .ooo .000 + .001 + .010 + .010 + .010 + .009 
93. Wilmer, Ala. •••.. · ..•.•••. + .018 .ooo - .001 - .001 - .002 - .001 - .002 - .044 - .043 - .043 - .043 
94. Aliceville, Ala •.•.•....••. + .008 .ooo - .on1 - .001 - .n~3 - .005 - .007 - .Oli - .U16 - .015 - .015 
95. New Madrid, Mo .• _. ...... + .001 .ooo - .002 - .IJ()l - .004 - .007 - .on + .001 + .003 + .004 + .005 

96. Mena, Ark ••.•.••.•.•..... + .015 - .004 - .006 - .012 - .013 - .020 - .017 - .052 - .050 - .051 - .055 
97. NacogdOo'hes, Tex •••..... + .008 .ooo - .002 - .001 - .004 - .005 - .006 - .012 - .010 - .0119 - .on 
9S. Alpirie, Tex ••..••••••.... + .033 - .022 - .025 - .061 - .063 - .098 - .OS5 + .021 + .re4 + .023 + .008 
99. Farwell, Tex ••....•.•.•.. +.on - .020 - .001 - .055 - .056 - .006 - .094 - .016 - .015 - .015 - .018 

l<r.J. Guymon, Okla •.•.•.••... - .001 - .014 - .016 - .042 - .046 - .077 - .081 - .017 - .015 - .013 - .013 

101. Helenwood, Tenn ••.•.... + .015 - .007 - .oos - .020 - .020 - .033 - .030 + .040 + .041 + .040 + .037 
102. Clouriland, Tenn ••..•.... + .130 - .019 - .017 - .039 - .033 - .058 - .043 + .004 + .002 - .(102 - .on 
103. Hughes, Tenn .....•.•.... + .053 - .018 - .018 - .038 - .034 - .057 - .044 - .029 - .(129 - .(133 - .042 
104. Charleston, W. Va .••.... - .010 - .•J04 - .(Y.15 - .012 - .01.5 - .027 - .035 - .02i - .023 - .021 -.016 
105. State College, Pa .••.•.... + .010 - .()()5 - .007, - .Oltl - .018 - .030 - .030 - .021 - .J19 - .019 - .021 

106. Fort Kent, Me ............ + .001 - .002 - .003 - .006 - .009 - .016 - .017 - .013 - .012 - .Olu - .nt2 
lOi. Prentice. Wis •..•....•.•.. + .010 - .(107 -.008 - .019 - .019 - .032 - .028 + .024 + .025 + .024 + .•J20 
lOS. Fergus Falls, Minn ....... + .001 - .00.5 - .006 - .014 - .015 - .026 - .009 - .006 - .005 - .0115 - .003 
109. Sheridan, Wyo .•••....... - .0~1 - .02n - .021 - .06~ - .077 - .120 - .ns + .032 + .0"33 + .041 + .030 
110. Boulder, Mont ...•.•. , .... - .007 - .031 - .032 - .Oi7 - .074 - .137 - .139 - .015 - .014 - .018 - ·.013 

111. Skykomish, Wash .••••... - .047 - .014 - .018 - .038 - .038 - .058 - ·.047 - .028 - .024 - .02S - .039 
112. Olympia, Wash .•••...... - .012 .oou .000 - .0~2 - .003 - .014 - .025 + .033 + .033 + .0.34 + .044 
n3. Heps:!er, O.reg .•...••••.. - .007 - .010 - .010 - .027 - .029 - .056 - .067 - .re; - .027 - .025 - .016 
114. True ·ee, C':Jl •••••••••••... + .Ofi7 - .C35 - .035 - .os.; - .OSI - .lW - .100 - .C2~ - .02S - .U32 - .1i;.7 
115. Winnemucca, Nev .•..... - .004 - .022 - .023 - .062 - .065 - .116 - .128 -.009 - .oos - .ooo + .003 

116. Ely, Nev ••....•....•..... + .020 - .038 - .039 - .094 - .093 - .159 - .150 - .021 - .020 - .022 - .030 
n7. Guernf.f,• W~o ....•...... - .016 - .022 - .024 - .or>!! - .067 ..... 117 - .127 + .0311 + .038 + .041 + .04•l 
118. Pierre, . Da ....•••..... - .013 - .007 - .oos - .021 - .023 - .042 - .048 + .014 + .015 + .016 + .020 
119. Fort Dodge, Iowa .•••.... + .0112 - .004 - .006 - .014 - .015 - .006 - .027 + .01.) + .01; + .016 + .016 
120. Keithsburg, Ill. •••....... - .003 - .004 - .003 -.009 - .008 - .016 - .016 - .008 - .009 - .009 - .nos 
121. Grand Rapid~, Mkh .•.•.. + .003 - .004 - .004 - .010 - .009 - .018 - .017 + .002 + .002 + .001 + .001 
122. Angola, Ind .•......•..... +.on - .004 - .005 - .011 - .012 - .019 - .018 + .011 + .012 + .012 + .010 
123. Albany, N. Y •..•.•...... - .006 - .001 - .002 - .oos - .on - .020 - .025 - .043 - .()42 - .040 - .038 
1!:4. PortJervis, N. Y .••.••... + .003 - .003 - .004 - .on - .013 - .020 ...: .019 - .033 - .032 - .031 - .034 ------

Mean with regard to 
sign •••••.....••... : ... ..... : .... , .. ........ ..................... .......... ··-··---·· . .......... - .002 - .001 - .001 - .002 

Mean without regard to 
sign ••••..•...••....... 

_:::::::+.::::::_ 
···············-···· .020 .019 .020 .020 

Menn with regiml to 
Sib'Il" •.•.••....••..... ........... ·········· ............. .ooo + .001 + .001 - .001 

Menn without regard to 
sign<> ••..•.•••••..•••. ··········1·········· ............ .018 .018 .018 .019 

<> Omitting Seattle stations. 

If we ignore the two Seattle stations, which seen:.s to he justifiable on account of their 
excessively large anomalies (see p. 53), we have means with regard to sign, which are zero or 
0.001 dyne, for the four methods of horizontal distribution of the compensation.. Also three 
of the methods have means without regard to sign of 0.018 dyne and one of them a mean 
of 0.019 dyne. These anomalies show that for the country taken as a whole, no one of the 
methods has an advantage over the others. 

It can be readily understood that for a station on a plateau of considerable horizontal 
extent the effect of compensation should be the same by the several methods, for the amount 
of compensation under any portion of the area near the station would be the same for each. 
If the country has .varied topography, then the effect of compensation will be different for the 
different methods of distribution. For instance, in a valley with mountains on either side the 
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effect of the compensation will be different if some of the compensation of the mountain mnsses 
is extended horizontally under the valley. 

The decision as to whether we have local or regional compensation must depend upon 
whether any one method has a general application to a set of stations which exist under the 
·same or similar conditions. For instance, if mountain stations have.smaller anomalies on an 
average, and if the mean of all these stations with regard to sign should be close to zero when 
reduced by a given method, then we should be justified in concluding that this i:nethod is based 
upon more nearly correct assumptions than a method which gives larger anomalies and a larger 
mean with regard to sign. 

In order to make the regional method of reduction logical, the compensation of each topo
·graphic feature should be computed separately to the limits of the zone having the topographic 
feature at its center. The method of computation actually adopted may give very erroneous 
results. For instance, let us assume t:µat the compensation is distributed regionally within 
zone 0, with the station at its center. It may happen that the station is in a broad valley 
·or on a plain with mountains surrounding it at a distance of about 167 kms. None of the 
·compensation under the mountains would be taken into account in making the reductions, 
and the computed value of gravity would be too great. On the other hand, if the station were 
in the mountains, with valleys or plains just beyond the limits of zone 0, then none of the 
·compensation of the mountains would be distributed to the valleys or plains, and the computed 
value of gravity at the station would be too small. Therefore, in making the reductions by 
·the regional method the compensation for each topographic feature should be distributed 
·separately before making the computations to obtain its effect. This, of course, would be 
·possible, but it would be such a laborious process that it would not he practicable. 

RELATION OF LOCAL-COMPENSATION ANOMALIES AND REGIONAL-COMPENSATION ANOMALIES 
TO THE TOPOGRAPHY. 

The tables given in the following pages contain the anomalies computed by the local and 
the three regional methods, with the stations arranged according to the same topographic 
groupings as are shown on pages 63 to 67. · 

Local and regional anomalies at 18 coa8t stations arranged fo the order of their di.8taneafr<Ym the 10001ath<Ym line. 

Hayford Anomaly with re~ional com. Hayford I Anomaly with regional com-
anomaly, fiensation within outer anomaly f;ensation within outer 

Number and name or station. 1912 lmitor-
Number and name o[ station 1912 ' imit or-

(local (local 
com pen-

Zone K ·I Zone M 
com pen-

sation) ZoneO sation) ZoneK ZoneM ZoneO 
-----------

.54. Ban Franol~Cal •••.•.••. I -0.023 -0. 023 -0. 022 -0.047 26. Hoboken, N. J •........•••. +0.024 +0.024 +0.026 +0.028 
18. Beau~ortl]'. • • • . • . . . • • . • . - • 021 - .021 - .021 - .033 66. Compton, Cal. .........••.. - .050 - .049 - .048 - .037 
so. A•tona, reg.............. - • 013 - ,013 - .01.0 . - .021 2. West Palm Beach, Fla .•••• + .018 + .01; + .016 + .016 
90. Virginia Beach, Va......... - .048 - .048 - .048 - .050 3. l'unta Gorda, fla .••••••••. +.mo + .UIU + .UlO + .010 
·92. Fernandina, Fla •••••.•.••• · + • 010 + .010 + .010 + .009 29. Boston, Mass .••••.••••••.•. + .005 + .005 + .006 + .008 

1. Key West, Fla ...•.......•. + .008 + .008 + .006 - .003 30. Cambridge, Mass ••••••••.. + .005 + .005 + .006 + .007 
8. Pomt Isabel, Tex ••••..•.•• + .027 + .027 + .027 + .024 17. Charleston, S. C •....••••... - .021 - .021 - .021 - .022 
5. New Orleans, La ......••.•. - .013 - .013 - .013 - .013 7. Galveston, Tex •••••••••.•. - .009 - .009 - .009 - .009 
4. Apalachlrola, Fla ••••....•. .000 .000 .ooo .ooo 

-.0041~ - .0041- .006 27. NewYork,N. Y ....•.•••.• + .022 + .022 + .023 + .025 Mean with regard to sign. 
Mean without regard to 

sign ••••••...•.•....... .018 .018 .018 .020 

For coast stations the mean anomalies with and without regard to sign are the same for 
local and for regional compensation through zones K and M. In no case does a regional anomaly 
with compensation out through zones Kand M differ more tha:i;i 0.003 dyne from a local com
pensation anomaly. This is as one might expect, for the topography is low and the water 
within zone Mis comparatively shallow, so the distribution of compensation regionally can have 
little influence. on the value of the effect of the compensation. 

The anomalies for regional compensation to the outer limit of zone 0 have decidedly larger 
negative values than those for local compensation at San Francisco (No. 54), at Beaufort (No.18), 
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and at Astoria (No. 80), while at Key West (No. 1) the anomaly change~ from + 0.008 to - 0.003. 
These ~ecided differences are to be expected for a portion of the compensation under the water, 
which is of positive sign, is distributed through the zone, and as the vertical component of its 
attraction is greater for the regional distribution than for the local it increases the computed 
value of gravity at the station and hence makes the anomaly g-gc have a smaller positive or a 
larger negative value. . 

The anomaly at Compton (No. 66) is changed in the opposite direction. This is due to 
the distribution of the compensation for the high land, which decreases the computed value 
of the intensity of gravity at the station. 

The mean anomaly with regard to sign for regional compensation to the outer limit of 
zone 0 is - 0.006, while the mean for local compensation is - 0.004. The means without 
regard to sign for these anomalies are, respectively, 0.020 and 0.018. The differences are small 
but they do not favor distribution of conipensation regionally to the outer limit of zone 0. 

The reason why the mean with regard to sign is negative for the Hayford anomalies at 
coast stations is discussed under the heading ''Relation between the gravity anomalies and the 
geologic fonnation." (See p. 70.) 

The following table give~ the local and regional anomalies at stations near the co~t, the 
stations being arranged in the order of their di;;tance from the open coast. These distances. 
are given in the table on page 64. 

Loe.al and regional anomalies at 25 stations near the ooast, arranged in the order of thei.r cliatances /ram the open ooaat. 

Number and name of station 

Hayford Anomaly with rei?lonal oom-1 
anomaly, ~en~tion within outer 

1912 linut of-
(local · 

compen-
sation) Zone K Zone M Zone 0 

Number and name ofstation 

Hayford Anomaly with regional com-
anomaly pensation within outer 

1912 ' limit of-
(local 

compen-
sation) Zone K Zone M Zone 0 

---------1,~-----------1----------1------------
31. Calo.is, Me ................. -0.00~ -0.008 -0.00i -0.000 123. Albany, N. Y ............. -0.(l-13 -0.0-12 -0.040 -0.038 
25. Princeton, N. J ............ - .019 - .018 - .017 - .016 16. Mccormick, S. C ......... · 1 + .015 + .015 + .016 + .OIS 
93. Wilmer, Alu .............. - .OH - .0~3 - .0-13 - .043 10. Austin, Tex. (Capitol) .... - .008 - .oos - .007 - .007 
23. llaltimore, Md ............ - .011 - .010 - .OIY.l - .007 11. Austin, Tex. CUnl\"orsity). - .010 - .010 - .009 - .Oll9 
28. Worcester, Mass ........... - .O"..O - .019 - .019 - .021 19. Charlottesville, Va ........ - .013 - .012 - .012 - .009 

24. Philadelphia, Pa .......... + .ro2 + .<>:!3 + .!Y.!3 + .ro5 32. Ithaca, N. Y .............. - .<Y.!3 - .021 - .021 - .020 
124. Port Jervis, N. Y .......... - .033 - .03'1 - .031 - .034 94. Alic.eville, Ala ............. - .017 - .016 - .015 - .015 
81. Sisson, Cal.. .............. - .010 - .006 - ,009 - .018 62. Kerr"l'il!o, 'l'ex ............. + .031 + .032 + .032 + .005 
21. Washington, D. C. lCoost 106. Fort Kenti.. Me ............ - .013 - .012 - .010 - .012 

&: Geodetic Survey Of- I 6. Rayville, a .............. + .Oltl + .017 + .017 + .019 
:flee) ..................... + .O'l7 + .038 + .039 + .041 -------. --- -22. Washington, D. C. (Smith- Mean with regard to sign. - .002 - .001 - .001 - .001 
sonlan Institution) ...... + .039 + .040 + .041 + .043 Mean without regard to 

sign .................... .0"..2 .(Y.!1 .021 .lY.?2 
84. Washington, D. C. (Bu-

reau of Standnrds) •••.•. + .037 + .038 + .039 +.OH 
91. DurhamTN. c ............. + .036 + .038 + .oa..~ + .038 
9. J,aredo, ex ............... - .!Y.!O - .0-10 - .019 - .020 

65. Yuma, Ariz ............... + .00) + .000 + .011 + .0151 
97. Nacogdoches, Tex ......... - .011 -·.ooo - .008 - .010 

There are only three stations at which there are decided differences between the local and 
regional anomalies in the above table. These are Sisson (No. 81), where the change is 0.008, 
Yuma (No. 65), where it is 0.006, and-Kerrville (No. 62), where the change is also 0.906. 

As practically all of the 25 stations under consideration are in topography with little relief, 
one would expect the anomalies to be little changed by the different methods of making the 
reductions. The mgan anomalies with and without regard to sign have a total range of only 
0.001. These stations, therefore, give no illforma.tion as to whether one of the methods has any 
advantage over any other one. 

The following table gives the local and regional anomalies at 39 stations in the interior 
which are not in mountainous regions. The stations are arranged in the order of their elevation 
a.hove sea level. These elevations are given in the table on page 64. 
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Loco.land regional anomalies at S~ stations in the interior, and not in mountainous regions, arranged in the order of elevation. 

Hayford Anomaly with regional com-1 
anomaly, pensation within outer 

1912 fimlt or-
(local Number and name ofstation Number and name ofstation. 

J Hayford Anomalywithreitionalcom-
anomaly, pensation within outer 

1912 limit of-
(local 

com pen- I · I 
sationJ Zone K Zone M Zone 0 

com pen- I 
----------!------'---

sation) Zone K I Zone M Zone 0 

95. NewMadrlgiMo ••...•.... 
88. Wilsol!t N. :i: ••••••••••••• 
13. Little .t1.0C!l:rArk •••.••.... 
87. Potsdam, l."I. Y •••••..•••• 
35. Terre Haute, Ind ...••.•.•. 

38. St. Louis, Mo ••••.....•.•. 
120. Keithsbuq:, Ill ••••....••.. 

89. Alpena, Mich ••••••..••... 
36. Chlcago,Ill •••••. , .....••. 

:104. Charleston, W. Va ••••.•.. 

14. Columbis, Tenn ••••••.... 
33. Cleveland.1. Ohio •.......... 
73. Denison, Tex •••••..•..... 

121. Grand Rapids! Mich ••••.. 
12. McAlester, Ok a •••••••.•• 

59. Pembina, N. Dak •..•...•. 
-84. Cincinnad, Ohio •••••...•. 
74~ Minneapolis, Minn ••.•.... 
-37. Madison. Wrs ••.....•..... 
39. KansasCity,Mo ••.•...•.• 

+0.001 
- .010 
+ .030 
+ .021 
- .009 

- .005 
_ .oos I 
- .020 
- .007 
- .024 

+ .026 
- .003 
+ .005 
+ .002 
- .027 

+.019 
- .019 
+ .059 
- .005 
- .OU! 

+0.003 
- .008 
+ .032 
+ .022 
- .009 

- .004 
- .007 
- .021 
- .008 
- .023 

+ .026 
- .003 
+ .005 
+ .003 
- • 02ti 

+ .019 
- .019 
+ .060 
- .oo~ 
- .015 

+o. 004 +o. 005 
- .009 - .004 
+ .033 + .036 
+ .023 + .021 
- .008 - .OOtl 

- .003 - .003 
- .007 - .000 
- .022 - .020 
- .oos -: .006 
- .021 - .016 

+ .026 + .026 
- .003 - .003 
+ .00~ + .004 
+ .0113 + .003 
- .02i - .027 

122. Angola. Ind ...........•... 
15. Atlanta, Ga ....•.....•.... 

119. Fort Dodge, Iowa ........ . 
108. Fergus Falls, Minn •.•••... 
96. Mena, Ark •••...•......... 

60. Mitchell, S. Dak ••••...... 
58. Ely, Mlrin •••••..•........ 

118. Pierre, S. Dak •••••..••... 
57. Iron River, Mich ......•... 
40. Ellsworth, Kans ••.•.•.... 

107. Prentiss, Wls •••••..•••.•. 
76. Bismarck, N. Dak ••••.... 
61. Sweetwater, Tex •.•.•.•... 
77. Hinsdale1 Mont •••..•.•... 
72. Shamrocs:, 'l'ex •••••...... 

+0.011 
- .023 
+ .015 
- .006 
- .052 

+ .001 
+ .023 
+ .014 
+ .038 
+ .014 

+ .024 
+ .002 
- .029 
+ .029 
+ .032 

+0.012 
- .022 
+ .Oli 
- .005 
- .050 

+ .002 + .025 
+ .015 
+ .039 
+ .015 

+ .025 
+ .003 
- .028 
+ .031 
+ .031 

+o. 012 +o. 010 
- .021 - .022 
+ .016 + .016 
- .005 - .003 
- .051 - .055 

+ .004 + .005 
+ .026 + .021 
+ .016 + .020 
+ .038 I+ .031 
+ .0151 + .017 

+ .024 + .020 
+ .004 + .005 
- .028 - .029 
+ .033 + .038 
+ .032 + .033 

+ .020 
- .020 
+ .000 
- .004 

+ .021 83. Paxton, Nebr •....••...... ~ .006 - .004 - .004 - .002 

+ :g~ 1W: ~~l1~~'1Pa~1::::::::::::: : :gg : :gg : :8rn : :81~ 
: :~ 

111

99. Farwell, Tex .••.•.... ." .... _:_:~.~~_!~~ - .018 

Mean with ree:ard to sign. + 001 I + 002 + 002 + 003 

M:r;. ~:t~-~~~ -~~~~~. ~~. · : Oli : 018 : 018 : 017 

- .015 

The differences b~tween the anomalies for tho locaj and for the regional compensation to 
the outer limits of zones Kand Mare very small, there being only two as great as 0.004 and 
·only five ot.hers as great as 0.003. 

The differences between the nnomalies for local compensation and for regional compPnsation 
to the outer limit of zone 0 are only slightly larger, the· maximum difference being O.OOfl. 

As with the stations back from the coast, the differences between th~ local and regional 
.anomalies may be expected to be small, for the topography in the vicinity of these stations is 
·fairly level. _ 

The means without regard to sign for the different methods are practically the same, whilo 
the means wit.h regard to Flign differ only slightJy. It must be considered that there is no evi
-dence here in favor of either method, although the slight differences in the means with regard to 
·sign favor the. local distribution. . 

There are 22 stations in the Unit.ed St.ates in mount.ainous regions and below the general 
level, the anomalies for which by the local and regional methods of distribution of compensa
tion are given in the following table. The elevations of the stations o.nd the distances of the 
stations below the general elevation are giwn in the table on page 66 . 
. Loco.l and· regional anomalies at fH! stations in mountainous reqions and below the general level, arranged in the order of their 

distances below the general level. 

Hayford Anomaly with regional com- I Hayford / Anomnly with regional com-
anomaly, nensation within outer anomaly Bensation within outer 

1912 mitof-
rn12 'i imit or-Number and name ofstation (local Number and name of station (local · 

COm\ll3Il· 
Zone K ZonoO I compen- I sationJ ZoneM sationJ Zone K Zone M Zone 0 

I ___ --- ------- ---- ---
70. Gallup~ N. Mex ....•...... -0.013 -0.013 -0.013 -0.020 49. Sa.It Lake rity, Utah...... +0.010 +0.012 +0.013 +0.016 

lo.;. State Colle)!e, Pa ••........ - .021 - .019 - .019 - .021 44. llenver, l"olo •.........•... , - .016 - .014 - .007 + .001 
67. Goldfield, Nev ......•..... - .013 - .01:! - .012 - .009 79. Boise, Idaho.............. + .008 + .010 + .012 + .022 
85. North Hero, Vt ...•....... + .001 + .002 + .005 + .oo.; 78. Sandgoint. Idaho......... + .002 + .002 + .006 + .on 
63. El Paso, _T~x ••.•••••.•..•• + .007 + .oos + .oos + .013 69. Gran Canyon, Ariz .... ··1 - .010 - .009 - .009 - .019 

113. Heppner, Oreg ....•.•..... - .027 - .02i - .02.; - .016 46. Grand Junction, Colo..... + .024 + .026 + .031 + .038 
112. Olympia, Wash ••......... + .033 + .033 + .0.~4 + .044 4i. Green River, Utah ......•. 1~ -.018 ~ - .001 
110. Boulder, Mont .......•.... · - .015 - .014 - .018 - .013 
111. Skykomish"{ Wash ... : .... - .028 - .024 - .028 - .039 Mean with regard to 
117. Guernsey, Vyo .•..••..... + .036 + .038 +.OH + .046 sign................... .000 + .001 + .003 + .006 

Mean without regard to · 
11.5. Wlnnenmncca, Nev .•..... - .009 - .oos - .006 + .003 sign................... .017 .017 .018 .019 
109. Sheridan, Wyo •••.••..•.•. + .032 + .033 +.on + .030 
82. Rock Sprll\lis, Wyo ..•...• + .013 +.OU + .013 + .021 
45. Glmnison~ Colo ••.....•.•• 

1 

+ .020 + .023 + .028 + .018 

I I 42. Colorado prlngs, Colo .••• - .007 - .007 - .008 - .008 
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The anomalies for the regional compensation to the outer limits of zones K and M are only 
slightly differeritfrom the anomalies for local compensation and the means with regard to sign show 
only a slight advantage for the local compensation method. The means without regard to sign 
for the three sets of anomalies are practically the same. But for regional compensation to the 
outer limit of zone 0, there are four anomalies which are larger than the maximum anomaly for 
local compensation, 0.036. While the average anomaly without regard to sign is nearly the same 
for tbe two methods, the mean with regard to sign is zero for local compensation and + 0.006 for 
regional compensation to the outer limit of zone 0. This, it is believed, is comparatively strong 
evidence in favor of local distribution of compensat~on. This is especially true as the mean with 
regard to sign for 122 stations, regional compensation considered to the outer limit of zone 0 
(see bottom of table on p. 87), is - 0.001. The mean in the above table is, therefore, 0.007 dif
ferent from the mean of all. 

As the compensation of the higher land is brought closer to the station it is natural that 
the. computed gravity at t.he stations should be less. than for the local distribution of . the 
compensa~ion. 

The last table of this series gives the local and regional anomalies at 18 stations in moun
tainous regions which are above the general level. The elevations of the stations above soa 
level n.nd the distances above the general level are given in the table on page 60. 

Local and regional anomalies at 18 atationa in mountainous reqions and above the general level, arranged in the order of their 
distanees above the general lev~l. . 

I 
Hayford I Anoma;y with rei:ional com-Hayford Anomaly with regional com-

anomaly, Gensation within outer anomaly. l~en~ation within outer 
Number and name of station 1912 1mltor-

Number and name ofstatlon 1912 1mit of-
(local (local 

com pen-
sation) ZoneK Zone M I Zone 0 compen-1 I sation) Zone K Zone M Zone 0 

. ------
71. J,as Vegas, N. Mex ••...•.. +0.003 +0.002 +n.ooa -0.007 86. Lake Placid, N. Y ••••.... +0.006 +0.007 +o.ooa -0.007 

116. El~. Nev .................. - .021 - .020 - .022 - .030 103. Hughes, Tenn ............. -·.029 - .029 - .033 - .042 
101. He enwood, Tenn ......... + .OlO +.OU + .040 + .037 75. Lead, S. Dak .............. + .052 + .o,;a + .049 +.nag 

52. Lower Geyser Basin, Wyo. - .001 + .001 • 000 - .009 68. Yavapai, Ariz ............. + .001 + .001 + .001 - .007 
51. NorrlsGeyserDasin, Wyo. + .021 + .023 + .022 + .008 114. Truckee,Cal .............. - .028 - .028 - .032 - .057 

48. Pleasant Valley Junction, I 55. Mount Hamilton, Cal ..... - .0031 - .003 - .OU - .018 
Utah .................... + .004 + .005 + .001 - .008 102. Cloudlandk Tenn .......... + .004 + .002 - .002 - .Oil 

50. Grand Canyon, Wyo ...... - .002 - .001 - .001 - .017 43. Pikes Pea , Colo .......... + .021 + .013 + .oos + .004 
98. Alpine, Tex ..•.•....•..... + .021 + .024 + .023 + .008 -----------
64. Nogales, Ariz .........•••.. - .050 - .o.,o - .0;~.:; - .057 Mean with regard to sign. + • 0031 + .003 .ooo - .010 
20. Deer Park, Md ............ + .010 + .012 + .007 + .001 M::i.~.l~~~~~.i:i:~.~~-1 .018 .018 .Oli .020 

This table gives strong evidence that the local compensation and the regional compensation 
to the outer limits of zones K and M are much nearer the truth than regional compensation to 
the outer limit of zone 0. There is some slight evi,dence in favor of regional compensation 
to the outer limit of zone M. 

The mean anomaly without regard to sign for regional compensation to the outer limit of 
zone 0 is only 0.002 larger than for the local ·method, but the mean with regard .to sign is 
- 0.010 while for the local method it is only + 0.003, and the former is 0.009 different from 
the mean for 122 stations, - 0.001 (see p. 87). 

The progressive decrease algebraically in the regional anomalies as the radius of distribution 
of the compensation is increased is what one would naturally expect, for as the compensation 
is placed farther and farther from the station it has less effect, and so the computed gra"\rity is 
increased and the anomalies are decreased algebraically. 

CONCLUSION. 

-The evidence and analysis given on pages 85 to 91 lead to the definite conclusion that the 
local distribution of compensation is much nearer the truth than the regt01;ial distribution of 
the compensation to a distance of 166.7 km. from the stations. This conclusion is based upon 
the great" difference of 0.016 ·dyne between the mean zone-0 anomaly for stations in moun-
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tainous regions below the general level and the mean zone-0 anomaly at stations in moun
tainous regions above the general level. The difference between the mean an9malies for the 
local method for these two groups of stations is only 0.003. 

There is no evidence which favors the local as against the regional distribution out through 
zones K and M. Whether there is some intennediate zone between 58.8 and 166. 7 km. which 
would give as good resul~s as the local distribution could be detenuined only by further computa
tions. 

The discussions under other headings in this report show that the cause of the anomalies 
is local to a great extent. We are forced to believe that the anomalies can not be materially" 
reduced by any method of regional distribution of the compensation of general application. 
This fact is clearly shown in the preceding tables, for only occasionally is a large local
compensation anomaly greatly reduced by a regional method of distributing the compensa
tion. More often the regional distribution increases the anomaly. 

As stated on page 88, the method· employed for the regional distribution is somewhat 
illogical in that the. compensation for each topographic feature is not distributed separately, 
but the author believes the above conclusions would not be changed if the ideal method 
were employed. 



Chapter VII. EFFECT OF THE ELEVATION OF THE STATION UPON THE INTENSITY OF 
GRAVITY. 

In computing the correction to the intensity of gravity due to the elevation of a station 
above sea level the well known formula 

C= -0.0003086 H 

was used, c being the correction for height in dynes and H the elevation in meters. 
The constant factor of this formula was not ·questioned during the investigation until it 

was found that the gravity anomalies were quite different at pairs of stations near each other 
horizontally, but with a considerable difference in elevation. In the United States there are 3 
such pairs of stations and from the report of the International Geodetic Association 9 sets in 
Europe were selected and the Hayford anomalies were computed for each station involved. 
Later it was found that there are 2 pairs· in India. 

There are shown in the following table the data for each of the sets. In two cases there 
are three stations in a set. 

The density is given for information only. Its value is taken from reports of the Inter
national Geodetic Association. The corrections for topography and isostatic compensation are 
all based on the same density, 2.67. 

Beta of adjacent atationa ha'Ding great differences of elevation. 

Sets or stations Latitude Longitude H Density 
Hayford 

g-g. anomaly, 
1912 

-----------------------1----1----1------------
i{Stil!serjoch, Austria ...••..•.•.•. ~ ...•................•.....•...•.•...•.•... 

Franzenhllbe, Austria ••••.......•.•............................•........... 

.,JS~hneekoppe, Germany •.•••.......................................•.•..... 
\Alter Bruch, Germany •••••........•.................•..................... 

srs=r:i~s:!T~:nG!Yinaii:Y:::::::::::::::::::::::::::::::::::::::::::::::::::: 
4Wfii:ne~~~~z:;.Tt1z<!ri&iic1:::::::::::::::::::::::::::::::::::::::::::::::::::: 
.JCbaumont, Switzerland •••••..............••••.....•....................... 
"\N euenburg, Switzerland •....••..........•....•..•.......•......•.•......... 

{
Gornergrat, Switzerland ................................................... . 

6 Rlffelbef!!i Switzerland •..••........•.........•...•..••.•...........•.....•. 
Zenna.tt, iswltzerland ••.........•..•..................•.•..............•.... 

1rn~:.~:1r!-=~:::::::::::::::::::::::::::::::::::::::::::::::::::::::: 

s{:~~.0~i~i::t:1"J~~::::::::::::::::::::::::::::::::::::::::::::::::::::: 

u{~:~~~w.~:~~~~~:::::::::::::::::::::::::::::::::::::::·::::::::::::::: 
1o{~!~:aagaJ<iir1~~; cii10:: ::: : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 
11fo:':~!a:-;!~: ".ii-ii:::::::::::::::::::::::::::::::::::::::::::::::::::::::: 
12{~:g!:~~::~~~::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 

{
Mussoorle (C'amels Back), India ••••............................•.•.•....... 

13 ~:~r:b~~ltD.di&: :: : : : : : : : : : : :: : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : :: : : : : : : : : : : 
uJYercaud, India •.•.•.••..••.•.•••••.•. ··•·•··•··•··••·•···••••••••••••••··· ·I \Salem, India •••••••••.••••••••••.•.•.•.•••..••.•.•••••.••••••••••••••••••.. 

46 31.8 
46 32.0 

50 44.2 
50 45. 7 , 
51 48.0 
51 50.0 

46 26.0 
46 24. l 

47 01.4 
47 00. l 

45 59.0 
45 59.6 
4.6 01.5 

46 22.9 
46 19. 7 

46 25.2 
46 24.2 

46 19.3 
46 23.2 

38 50.3 
38 50.7 

36 03.9 
36 05.3 

36 06.2 
36 08.5 

30 27.6 
30 24.2 
30 19.5 

11 46.9 
11 40.1 

10 27.4 
10 29.0 

15 44.6 
15 44.6 

10 37 
10 36.0 

6 58.7 
6 55.7 

6 57.1 
6 57.3 

7 46.8 
7 45.3 
7 45.0 

7 59.6 
8 00.4 

8 06.8 
8 08.1 

7 17.2 
7 16.2 

105 02.0 
104 49.0 

112 07.1 
112 06.8 

82 07.9 
82 07.2 

78 04.5 
78 05.S 
78 03.2 

78 12.5 
78 09.2 

Md.era. 
2760 
2188 

1605 
917 

1140 
6!!3 

1987 
376 

1018 
487 

3016 
2566 
1603 

2132 
683 

2187 
1049 

2041 
1185 

4293 
1841 

2179 
849 

1890 
994 

2110 
1012 
682 

1369 
289 

2.4 -0.010 -0.018 
2.4 - .014 - .022 

2.73 + .029 + .021 
2.65 + .019 + .011 

2.6 + .053 + .045 
2.6 + .052 + .044 

2. 7 + .026 + .018 
2.6 + .019 + .011 

2. 7 + .044 + .036 
2.7 + .032 + .024 

2. 73 + .0531 + .00 
2.i4 + .055 + .0!17 
2.76 + .044 +-~ 

2.65 + .010 + .002 
2.72 .- .004 - .012 

2.65 + .013 + .005 
2.65 .ooo - .008 

2.70 + .020 + .012 
2.63 + .021 + .013 

2.62 + .029 + .021 
2.4 + .001 - .007 

........... + .009 + .001 
- .002 - .010 

............. + .012 + .oo4 
·········· - .021 - .029 

(2.8) + .055 + .047 
2.5 + .027 + .019 
2.4.5 + .006 -.002 

2.7 - .()31 - .039 
2.6 - .048 - .056 

93 
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The following table shows the difference in elevation of the stations forming a set and. 
the differences in the anomalies for each set. There are two cases where there are tlrree 
stations in a set. In one case (set No. 6) the mean of the two high stations was used in 
getting_ the differences in elevation and anomaly and in the other case (set No. 13) the mean of 
the two low stations was used: 

Dijferm,r,u of elevations and anmnaliufor sets of near stations. 

Set No. 

!. ................................. ····· ...... . 
2 ••••••••••••••••••••••••••••••••••••••••••••.. 
3 ............................................. . 
4 ........ : ••••••••••••••••••••••• · •••••••••••••• 
5 .............................................. . 
6 ............................................. . 
? ...•..•..••.•.•....................•.•........ 
8 ...•....••..............•...................•. 

Difference Difference I 
of elevation of anomalies 
high-low high-low 

Meters. 
572 
688 
517 

1611 
531 

USS 
1449 
1138 

Dvnea. 
+0.004 
+ .010 
+ .001 
+ .007 + .012 
+ .010 
+ .014 
+ .013 

I 

Set No. 
Difference Dlffere.rice 

of elevation of anomalies 
high-low high-low 

MtltTI.· D1111(8. 
9 ........ '.................................... 856 -o. 001 

10............................................. 2452 + . 028 
11............................................. 1330 +.on 
12.................... .......................... 896 + .033 
13............................................. 1263 + . 039 
14 .................... c........................ 1080 + .017 

1----1----
Total. ............................ :.. .. . 15571 + . 198 

It is seen that in only one case is the difference in anomaly negative, and this difference is 
only 0.001 dyne. On an average a difference in elevation of 100 meters causes a difference in 
the anomalies of 0.0013 dyne; and a difference of anomaly of 0.0010 dyne is caused by a difference 
in elevation of 79 meters. 

If a change of 0.0000130 in the constant term of the height formula were made, the resulting 
formula, c = - 0.0002956 H, would make the total difference in the anomalies with regard to 
sign equal to zero. 

The derivation of the constant term of the formula from the observed value of gravity at 
124 stations in the United States made it.s value 0.0003066, witil a probable error of ± 0.0000017. 
That the height formula is in error by such an amount as the 0.0000130 indicated by the above 
data is improbable for two reasons: First, because if the changed height formula were used in 
computing the correction for elevntion for the United States stations, there would be a strong 
relation between the elevation of the stat.ions and the gravity anomaly. The ·higher the station 
the less algebraically would be its anomaly, whi.le with the unchanged formula there is no 
apparent relation between the anomalies and the elevation. Second, a very careful a.nd thorough 
investigation was made by W. D. Lambert, of the Survey, which failed to disclose any flaws 
in the derivation of the constant. factor of the formula. · 

An investigation of the subject along other lines was made, and it was found that there nre 
several causes to which may be due some of the difference in the anomalies at high and low 
stat.ions which are horizontally close together. 

First. In general the higher station of a pair is on a mountain peak which has comparatively 
steep slopes. The corrections for topogrnphy were computed by the zone method, the average 
elevation in the zone being used in the comput.ntions. This has the effect of lessening the effect 
of the closer part of the topography in the zone, as the leveling method involved in assuming a 
uniform average level for the whole zone lo,vers "the nearby topogrn.phy and increases its distance 
from the station. A test was· made of the effect of using nnrrower zones from the station out 
to a distance of 2.29 km. The tables for these zones are shown on pages 11 to 18. When the 
effect. of the topography near the high stntion was computed with.the narrower zones for sta
tion Pikes Peak, a difference of 0.0033 dyne was found. At station Yavapai, Ariz., the 
difference was found to be 0.0031. The sign of this difference is such as to bring the two 
anomalies for a pair of stations nearer together. 

Second. It may be assumed that in general the higher station of a pair is on topography of 
greater density than the lower one. The former is usually on a mountain peak which is co_m
posed of well-compacted matter, while the lower station is in a valley or in the foothills, where 
the material is not so well compacted and has much more porosity than the higher mountain 
mass. It is sometimes true that the two stations of a pair are on different geologic formations. 
The higher station in general is on the older formation with a. greater density. 



INVESTIGATIONS OF GRAVITY AND ISOSTASY. 9·5. 

If it is assumed that the .high station is on topography which hns a density 0.10 greater 
than the assumed normal (2.67) and that the lower station is on material 0.10 less than normal, 
and that these densities obtain for all the topography above sea level, then the topography for· 
the area near the high station would have a greater effect than that which has been used in this 
investigation, and, conversely, the topography at the lower station would have a less effect 
than normal. · 

This is shown in a clear manner by making the changes in density at Pikes Peak and Colo-· 
rado Springs. The change in the effect of the topography within a radius of 3.5 Ian. due to· 
increasing. its density 0.10 is +0.0085 dyne, while the change from decreasing the density at. 
Colorado Springs by 0.10 is -0.0057. The sum of the two ·changes in topographic effect is 
+ 0.014. The difference between the anomalies at these two stations is 0.028 dyne. The changes 
in density in the topography near each of the stations reduced by one-half' the difference between 
the anomalies. The changes.at the two stations Cloudland and Hughes would be +0.0054 and. 
- 0.0035, respective~y, and the difference of the anomalies at the two stations would be reduced 
from 0.033 to 0.024. 

In practically all cases the difference in the existing anomalies at two close stations, as shown. 
in the table on page 93, would be reduced by increasing the density of the topography at the· 
high station and decreasing the density of the topography at the low one. The only exception 
to this general rule is pair No. 9 in the above table. Here the 'lower station has the larger· 
anomaly, but the difference between the two anomalies is only 0.001 dyne. 

It is scarcely possible to make a correction for erroneous density of topography used in 
the regular reductions, for even if the density of the surf ace rocks wexe known one would not. 
be justified in assuming that the density of the surf ace obtained to any given depth below the. 
surface. 

Third. Another correction could be applied to the combined effect of topography and 
compensation at a station which would make the difference smaller between the anomalies at. 
a pair of stations close together horizontally but with different elevations. In making the tables 
for computing the effect of topography and compensation it was assumed that the compensa
tion began at.the surface and ext.ended to a depth of 113.7 km. This was done to facilitate 
the computation, although it does not seem to be a reasorni.ble assumption. It is more prob
able that the compensation begins at sea level or at some lower depth. If it is assumed that. 
the compensation begins at sea level, then the effect of compensation for the topography near· 
the station above sea level is less than when computed by the usual method. 

If the average eleva.tion .of the topography in a near zone is HIOO meters (6200 feet), then 
the change in the effect of the compensation will be one-sixtieth of the effect of the topography 
in that zone. The approximate general rule is that the effect of compensation of topography 
near the station will be reduced by ru1 amount equal to the product of the elevation of a zone· 
by the correction for topography for the zone divided by the depth of compensa.tion. 

Let us apply this at Pikes Pea.k. The elevations for zones C, D, E, and. F are, respectively, 
4300, 4100, 3900, and 3700 meters. The co1Tect.i.ons for topogra.phy for those zones are, respec-· 
tively, +0.0165, +0.0325, +0.0545, and :+-0.0639 dyne. The change in the compensation for· 
the four zones is 0.008, and this is the amount the effect of compensation at Pikes Peak is. 
reduced. There would be a further reduction in the compensation if the test were made for· 
a. few zones beyond zone F. The effect of the change at a single station becomes zero in gen-. 
eral at about zones J or K. For the outer zones the effect is small for any one station and for· 
a pair of stations the effect on the relative anomaly is negligible. 

At Colorado Springs, the lower station of the pair, the average elevation of the topography· 
out to the limits of zone Fis about 1800 meters, and the change in the effect of compensation by 
having it distributed from sea level for zones A to F is 0.002 dyne. • The total effect on the 
difference in the anomalies of changing the position of the upper surface of the compensation 
at Pikes Peak and Colorado Springs would be about 0.010 dyne. The reduction of the differ~ 
ences at other pairs of stations in this. country and abroad would be less than this, in most 
cases much less. 



96 U. S. COAST AND GEODETIC SURVEY SPECIAL PUBLICATION NO. 40. 

If the depth of compensation were materially reduced, say, to 60 km., then the effect of 
starting the distribution of the compensation at the sea level rather than at the surface would 
be about double what it would be for the depth 113.7 km. 

The table on pages 103-105 shows that if the depth of compensation were 127.9 km. the 
difference in the anomalies at Pikes Peak and Colorado Springs would be reduced to 0.026 dyne, 
and it would be further reduced to 0.021 dyne if the depth were 184.6 km. If the depth were 
42.6 km., the difference in the anomalies at those stations would be increased to 0.051 dyne. For 
85.3 km. it would be 0.033 dyne. A change in the depth m·akes practically no change in the 
difference between the anomalies at the pair of stations Cloud.land and Hughes. The discus
sion on page 111 indicates that a depth greater than 130 km. is very improbable. 

If the compensation has a regional distribution rather than a local distribution, then the 
anomaly will be reduced at Pikes Peak, it will remain about the same at C9lorado Springs, and 
the difference in the anomalies at the two stations will be considerably reduced. If the distri
bution of compensation is regional to the outer limit of zone 0 (167 km.), the difference in the . 
anomalies will be reduced from 0.028 to 0.012 dyne. It would be 0.016 dyne for regional dis
tribution to the outer limit of zone M (59 km.). The regional distribution of the compensation 
does not materially reduce the difference in anomalies for the pair of stations Cloudland and 
Hughes and for the pair Yavapai and Grand Canyon. The effect of regional distribution at 
the pairs of stations not in the United States has not been computed. On page 91 it is shown 
that the regional distribution of the compensation to a distance of 167 km. is not so probable 
as the regional distribution to a much shorter distance or aa the local distribution of the com-
pensation. · 

VV e may conclude that the systematic difference in the anomalies at a pair of stations 
close together, with one high and one low station, is not due to error in the height formula nor 
to error in the assumed depth of compensation, but that it is due in part to errors in the assumed 
densities of the topography under the stations, to deviations from the normal densities in the 
material below sea level and in the upper crust, to the use of wide zones in computjng the effect 
of the topography, to the probably erroneous assumption that the compensation begins at the 
surface of the topography, and to the assumption of local distribution of the compensation. 
That the cause is located in the upper crust rather than in the lower crust is evident from the 
fact that any deviation from the normal conditions in the lower crust would affect each of the 
two stations of a pair equally, or very nearly so. It is probable that the effect of any one of 
these causes varies considerably for the different pairs. It would be impossible to arrive at 
the true effect of each one of the causes for any pair except the effect of the use of the wide 
zones. The difference in the anomalies is probably due to the combined effect of all of the 
causes. 



Chapter VIII.-EFFECT ON· THE INTENSITY OF GRAVITY OF CHANGES IN THE DEPTH 
OF COMPENSATION. 

On pages 103 to 105 of Special Publication No. 10, "The effect of topography and isostatic 
compensation on the intensity of gravity," is it discussion of some preliminary tests of. the 
effect of a:change hi the assum,:\d depth of compensation on the gravity anomalies. The con
clusion reached was that the available gravity stn.tions probably would not determine a cferith 
that could compete in a.ccuracy with the depths determined from deflections of the plumb line. 
The further accumulation of materia} and the further study of the questio1i have brought about 
a partial revision of this conclu:3iori. 

To study the effect of a change in the depth of compensation it is necessary to have the 
effects of topography and isostatic compensation for different depths. To make these cop1pu
tations with complete theoretic accuracy would require a great amount of labor, even if there 
were available complete sets of ta.hles similar to those on pages 30 to 47 of Special Publication 
No.10, butcomputedfordepthsotherthan 113.7 km. This laborwas greatly lr.ssened by the adop
tion of the approximations below. The results of the computations are given on pages 100-102 .. 

The effect of topography is not altered by a change of depth, but the compensation, and 
therefore· the i·esultant, changes wit.h the changing depth. The method of computation con
sists in multiplying either the compensation or the resultant of the topography and compen
sation by a factor depending on the depth and on the zone involved. 

In the tables on pages 30 to 43 of Special Publication No. 10, the correction for elevation 
of the station above or belo\V the compartment is, strictly speaking, the correction to the com
bined effect of topograi:)hy and compensation, but most of the correction is due to the change 
in the effect of the topography and the part due to the change in the effect of the compensation 
is relatively small. The change with changing depth· in the pa.rt. due to compensation will 
generally be smaller still. Neglecting this-that is, considering the compartment to be on th<> 
same level as the station-the formula for the compensation 0 is 

in which k is the gravitation constant, c, and c~ are the inner and outer radii of the zone, and 't is. 
the depth of compensation. o is the density of compensation nnd for land compartments is.given 

by the formula, o = 2.67~,whe~e his the mean elevation of the compartme1~t, the density of the topog

raphy being assumed as 2.67. If C~ denote the compensation for depth 113. 7 and Cd.the compensa-

. f h .d h . . 'd h O,j Od - Ga . . d d f 1 l 1· . f l t10n or any ot er ept , it is ev1 ent t at Oa or (~ is m epen ent o ri, tie e evat10n o tie 

compartment, and also of the assumed density of the t.opography, and depe1ids 01ily on the two 

depths involved. The quantity Cdl-:; Ga was computed for an arbitrary elevation of compart-
'a 

ment but applies equally well to any elevation and was so used. It is theJactor which multiplied 
by Ca will give the correction to be added algebraically to Oa to git:e·: Gd, the compensation 

at the new depth. ·The values of Gd a Ca for various depths of compensation are shown in the 
a . 

f 11 . t bl f A 0 I . l . l f Cd-Oaf l l -k o owmg a es or zones to . n mterpo atmg vn ues o ~ or c ept is near 113.1 -m., 

it should be remembered that ~kOa Go is zero for this depth. 

59387°-17-7 97 
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Factcrs, cdCoCo, ustd in computing compemationfor the given depths. 

Factors for depth of compODS!\tion of-
Zone 

42.6 km. 56.9 km. 85.3 km. 127.9 km. 156.25 km. 184.6 km. 

A •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
B •••••••••••••••••••••.•.•.•.•••••••••••••••••.••••••••.•.••• : ••••••.•• 
0 .............................•........................................ 
D ••••••••.•.••.••.•.••...•.•.•.•••••..••...•..•.••.•..••.•••..•.•.•.•. 
E ••••••••.•.••.••.•..•••.•...•.••••••.••••••.•••••..•.•••.••••••.•.••.. 

F ...•.....•...•....•..•..........••.......................... , ........ . 
0 .•.•.•................................................................. 
B ....•.............................. .' ................................ . 
! ..................................................................... . 
1 ..................................................................... . 

x: ...••..................•...••....•................................... 
L .•...•..................•...•......•.................................. 
lll ....................•..•............................................. 
N .•••.•..•.•..••••.••••.•.•...•....•...•....•..•••..•...........•..... 
0 ..................................................................... . 

+l.67 
+1.67 
+1.66 
+1.65 
+1.63 

+1-60 
+l.55 
+1.49 
+1.39 
+1.24 

+1.03 
+.73 
+ .22 
-.23 
- .45 

+l.00 
+1.00 
+1.00 
+1.00 
+ .98 

+ .97 
+ .95 
+ .92 
+ .87 
+ .80 

+ .70 
+ .55 
+ .24 
- .10 
- .31 

+0.33 
+ .33 
+ .33 
+- .33 
+ .33 

+ .33 
+ .32 
+ .32 
+ .31 
+ .29 

+.27 
+-23 
+ ;14 

.00 
-.11 

-0.11 -0.27 -0.38 
-.11 - .27 -.38 
- .11 - .27 - .38 
- .11 - .27 - .38 
-.11 - .27 - .38 

-.11 - .27 - .38 
- .11 -.26 - .38 
- .11 - .26 - .37 
- .10 - .26 - .37 
- .10 - .25 - .36 

- .10 - .24 - .35 
-.09 - .22 - .32 
- .06 - .17 -.26 
-.02 -.07 - .14 
+ .03 + .06 +.oo 

The factors in this table were also applied to ocean compartments, although the com
pensation which begins at the bottom of the ocean is never on the same level as the station. 
The error, however, is not large. For ocean compartments the density is 0.615 times that of a 
land compartment when the height of the land is equal to the depth of the ocean compartment. 
The sign of the density is reversed. · 

For the outer zones, numbers 1 to 18, a correction factor is applied to the resultant effect, 
R, of the topography and compensation. This resultant is proportional to the eievation of the . . 
compartment, or 

R=pk* 

in which h is the elevation of the compartment and p is a factor of proportionality given in the 
tables ip. Special Publication No. 10, and there computed by the method of quadratures.t If a 
subscript zero denote the values of Rand p for depth 113.7 km., and the same letters with 
subscript d the corresponding quantities for another depth, then 

Rd-Ro Ptl-Po 
Ra Po 

or the co1Tection factor, RdR
0
R0

, is independent of the height of the compartment, thou~h for con

venience in computing a standard height was assumed. The values of this factor for various 
depths are given in the following table. The factors are to be multiplied by the resultant of the 
topography and compensation for depth 113.7 km. in the same way as the factors in the pre
ceding table are to be multiplied by the compensation and give the correction to be added 
algebraically to the resultant for the depth 113. 7 km. to obtain the resultant for the particular 
depth in question. · 

*The corrections for depertures from proportionality and for elevation of station which occur In zones 14-18 are neglected as unimportnnt. 
t The resultant might have been found mathematically by integration, but this was not discovered until Special Publication No. 10 was In 

press. The Cormula of Integration and the tables for Its use (based on zones different from those used by the Coast and Geodetic Survey) are given 
by G. Casslnls in publication entitled "Sull •Applicazione del Metodo Isostatico alle Riduzione delle Misure di Gra\"ita,'' Rome, 1911. In 
computing the density or compensation of his outer zones I to XX, C'-asslnls neglects the convergence of the verticals bounding the compensation, 
and his density or compensation should be multiplied by approximately 1.019. Although this error is less than 2 per cent of the compensation, 
since topography and ~ompensation are large and nearly equal for distant zones, It completely falsifies the resultant for these zones. 'l'his error 
is repeated in the publication by Reina and Cassinis, "Determinazione di Gravit& Relativa complute nel 1912 a Roma, Arcetri, Livorno, Genova, 
Vienna e Potsdam," Rome, 1913. This error was con-ected before use was made in this publication of the computed reductions for topography 
and isostatic compensation gi\"en in the publication just mentioned. (Seep. 57 .) 

In Ger land's" Beitrll.ge zur Geophyslk" Band XII, pp . .588-638, there is an extended discussion of formulas by Erich Hiibner entitled, ·•Deitrag 
sur Theorie der lsostatlschen Reduktlon der Schwerebeschleunigungen." On p. 638 he notes an error of 2 per cent In the tables of Special Publi
eation No. 10, due to neglecting the convergence of1he vc1ticals. ·This error is, however, 2 per cent of the small resultant for any compartment, not 
2 per cent 9f the compensation, and may, therefore, be neglected. 
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Factura, Rd -;
0 
Ro, used in computing·reaultant of topography and conipenaation for given deptlia. 

Factors for depth of com pensatlon of-

Zone 
42.6 km. 56.9 km. 85.3 km. 127.9 km. 156.25 km. 184.6 km. 

18 .................................................................... . 
17 •••••.••••••••••••••••••••••.••.•••.••••••.•••.••••••.••.••.••.••••••• 
18,,, ................................................................. . 
16 .••••••••••.••.•••••••.••••••••••••••••••••.•••••.••..••...••.•..•••• 
14 ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• :··· 

g:::::::::::::::::::::.:::::::::::::::::::::::::::::::::::::::::::::::: 
11 .•. ·••••••••••·••••••••••••••·••···••••••·•••••·••••••••··••••••••••• 10 •••••••••••••••••.•••••..••••••.• : •.•••••••.•••••••••• : •.••••..•••••• 
9 ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

8 ................................................................ · .•••• 
7 .................................................................... . 
8 •••.••••••••••••••••••.••••••.•..••••••••.•••••.•..•••••..•.•••.•.... 
Ii ••••••••••.••••••••.••. ; •••••.•.•••••••••.•. ; ••••••••••••.•••.•••.•.• 
4 ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

3 .................................................................... . 
2 ............ .-.................................................... ;.,, 
1 ................................................................... .. 

-0.53 -0.41 
- .06 - .42 
- .57 - .43 
- .58 - .45 
- .59 - .46 

- .61 - .47 
- .62 - .49 
- .62 - .49 
- .62 - .50 
- .62 - .50 

-.63 -.50 
-.63 - .50 
-.63 -.50 
- .63 -.50 
-.63 - .50 

- .63 - .50 
-.63 - .50 
-.63 -.50 

-0.17 +0.06 
- .18 +.07 
- .19 +.08 
- .21 +.09 
- .22 + .10 

- .23 +.n 
-.24 + .12 
-.24 + .12 
-.24 + .13 
-.24 + .13 

-.25 +.13 
-.25 + .13 
-.25 + .13 
-.25 + .13 
-.25 + .13 

-.25 + .13 
-.25 + .13 
- .25 + .13 

+0.14 
+ .18 
+ .21 
+ .24 
+.27 

+ .30 
+.34 
+ .35 
+ .36 
+ .37 

+.38 
+.38 
+ .38 
+.38 
+ .38 

+.38 
+.38 
+.38 

+0.19 
+.24 
+ .30 
+.36 
+ .41 

+.48 
+ .54 
+ .57 
+.59 
+ .62 

+.63 
+.63 
+ .63 
+ .63 
+ .63 

+ .63 
+.63 
+ .63 

An example of the.use cif these tables is given below.' The quantities in the second and 
third columns are taken from page 42 and are multiplied by the factors in tl;te tables on page 98 
and above and the products are placed in the. appropriate column. The tot~l of these products 
for a given depth is the correction to be ~pplied to the effect of topography and isostatic com
pensation for depth 113.7 km. in order to obtain the effect for the <;lepth iil question. 

In the same way the computations for other stations in the United States have been ma.de, 
and the results to_ three decimals of dynes are shown on pages 100-102. 

Corrections/or change of deptli, station 195, Lander, Wyo. 

[These corrections are in units of the fourth derimal place in dynes and are to be added algebraically to the effects of topography and compensation 
for the depth ll3. 7 km. to obtain the effects at other depths.] 

Zone 

Colllpen-1 ~~l~~. Corre~tion for depth-
sat1on pography 

onlyll3.7 and rom·,i---,-----;---,----,----.---
km. pensotion 

113. 7 km. 42.6 km. 56.9 km. 85.3 km. 127.9 km. 156.25 km. 184.6 J.111. 

--------------------!·---------------------
A •••.••••••.••••••••••••.•••••••..•...•...........•........... 0 .......... 0 0 0 0 0 0 B ............................................................. 0 .......... 0 0 0 0 0 0 c ............................................................. 4 .......... - 7 - 4 1 0 + 1 + 2 D ............................................................. 6 .......... - 10 - 6 2 + 1 + 2 + 2 
E ....... -..................... : ............................... 8 .......... - 13 - 8 3 + 1 + 2 + 3 
F •••.............................................. · ............ - 20 .......... - 32 - 19 7 + 2 + 5 + 8 
G ••••••••••••••••••••••••••••••••.•••••.••••••••••••••.••.•••. - 24 ·········· - 37 - 23 s + 3 + 6 + 9 H ............................................................. - 32 ·········· - HI - 29 - 10 + 4 + 8 + 12 
1 .............................................................. - 43 ·········· - 60 - 37 - 13 + 4 + 11 + 16 J .............................................................. - 66 ........... - 82 - 53 - 19 + 7 + 16 + 24 
K ............................................. : ............... -109 ·········· -112 - 78 - 29 + 11 + 26 + 38 
·L ••••.•..•.•..............................•.•.•••••.••....•... -158 ........... -115 - 87 - 36 + 14 + 35 + 51 M ............................................................. -425 ........... - 94 -102 - 60 + 26 + 72 +110 N ......................................................................... -373 ··-·---·-- + 86 + 37 0 + 7 + 26 + 52 
0 ................... : ......................................... -341 ........... +153 +106 + 37 - 10 - 20 - 17 
18 ............................................................. --·--·---- - 68 + 36 + 28 + 12 4 - 10 - rn 
17 ............................................................. ---···-·-- - 68 + 38 + 29 + 12 5 - 12 - 16 
16 ......•.•.................. : ...... : ............•..........•.. ----·····- - 71 + 40 + 31 + H - 6 - 15 ~ 21 
15 ...•..•...................•.................................. ............. - 66 + 38 + 30 + 14 - 6 - 16 - 24 
14 ••••••••••••••••••••••.••••.••••••••.•..•••••••••••••••.•••••• ............ - 61 + 36 + 28 + 13 - 6 - 16 - 25 
13 •.....•..•..............•.•.....•..............•...........•. ............. - 88 + M + 41 + 20 - 10 - 2A - 4i 
12 •............•..........•..•.......................•.......•. --·-··-·-- - 51 + 32- + 2ii + 12 - 6 - Ii - 28 
11. ............................................................ --····---- - 3i + 23 + 18 + 9 4 - 13 - 21 
10 •..•••••••••••••••••••••••••••.•••••.•••••••••••••••••••••••• -··------· - 17 + 11 + 8 + 4 2 6 - 10 
9 ......•...........................•.........•.....•....•.•.•.. ............ 0 0 0 0 0 0 0 
8 ....••••.•..••••.•••••.••.............•.....••••••••...••.•••• ---·----·· + 8 - 5 - 4 2 + 1 + 3 + 6 
i ....................................................................... -------··· + 7 - 4 - 4 2 + 1 + 3 +. 4 
6 ................•.....•.......•.....•..........•.............• --------·· + 9 - 6 - 4 2 + 1 + 3 + 6 
5 ......................•........................••....•..•..... + 9 - "6 .. - 4 2 + 1 + 3 + 6 
4 .............................................................. ·-··-·---- + 8 5 - 4 2 + 1 + 3 + 5 
3 .......••....•....•.........•.....••.•..............•.•..••... ---·--·--- + 5 - 3 - 2 - 1 + 1 + 2 + 3 
2 .•••••.•..•.•.•••••••.••••••...•..........•.•.•••••••...•••••• ---·--·-·· + 3 - 2 - 2 - 1 0 + 1 + 2 
1 ................................................... , ....•...•. ----···--- + 1 - 1 0 0 0 0 + 1 

Total ................................................... ====-----=95----=--s?-::SS---+27~----+142 
Totaltopographyandcompensation,113.7km ...... : ....................... -275 -275 -275 -275 -275 -275. 
Total topography and compensation at given depth..... .. .. .. .. .. .. .. .. .. .. -370 -362 -328 -248 -198 -133 
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The following table gives the effect of topography and compensation for each of the 219 
stations in the United States for various depths. 

Correctionajor topography and iaoatatic cmnpenaationfor git•en depths of compensation. 

Number and name of station Depth, Depth, Depth, Depth, Depth, Depth, I ~epth, 
42.6 km. 56.9 km. 85.3 km. 113.7 km. 127.9 km. 156.25km. 11'14 ti km. 

-1-.-I'"-_e_v_W_e•-t.-F-l-a-.. -.• -•• - .. -.-.. -------------.-.-.
11

_+_0_.-01-7 ~ +0.029 ~ +0.038 +0.0431 +o:M• 

f f~\1~$¥~t~~~~HH~HHHLHHHL~ i ~! i ~i i ~m i ~m i ~m ~ ~m i ~i 
J ft~~i~~:Ii1Iiiiiiiiiiii~iiiiiiiiiiiiiiiiiiiiiiii·iiiiiiiii 
11. Austin, Tex. (university) .......................................... . 
12. McAlestPr, Okla ................................................... . 
13. Little Rork. Ark .................................................. . 

~~: x~\~~~:e.ai~~~::: :: :: : : :: :: :: : ::::: :: : : : ::: :: :: : :: : :: :: :: ::: ;: :: : : 
t~: Mi~rY~~~:·J\~·::::::: :::: :: :: : :: :: : : : : :: :: : :: ::: : : :: :: : : : : : : : ::: : 
rn: ~1~:~\~{tJs~il;."va:.:::::: :::::::::: :: : : : : : : :: :: ::: :: :: : :: : : :: : : : : : : 
:JO. Deer Park, Md .................................................... . 

21. \Vashington, D. C. (Cotlst anti Geodetic Sun•ey Offire) •••.......... 
22. Wa.~hington, D. C. (Smithsonian Institution) ..................... . 
23. Baltimore, Md ..................................................... . 

~ ~~$~=::::::::::: ::::::::: ::::::::: :: :::: :::::I 
3Q. Cambridge, Ma.<;s ....................................... : .......... . 

31. Calais, Me ......................................................... . 
32. Ithara, N. Y ...................................................... . 
33. CJe,·eland, Ohio ................................................... . 

~~: ~~~~n~~~:k~i!:>a::: :: :: :: ::: : : :: : :: : : : :: :::::::::: :: ::: :: : : : : :: : : : :: 
~~: ii:1:;cif:ii.1l~i,;.::::: :: : : ::::::::: :: ::: : : : : :::: :: :: : : : : : : :: : : :: :: :: : : : 

~:-!:fi:~~~=-::::::::::::::::::::::::::::::::::::::::::::::::::::1 
42. Colorado Sprinf,s, Colo ............................................. . 

:l: b~~e~.~~io~~-~:::::::::::::::::::::::::::::::::::::::::::::::::::' 
45. Gunnison, Colo •................•..........•........................ 

~~:·g;::~g~1~~~la~1~::::::::::::::::::::::::::::::::::::::::::::::: 
48. Pleasant Valley Junction, Utah .................................... . 

~: ~%~~al:n':;J~;{{,~'::::::::::::::::::::::::::::::::::::::::::::::: 
51. Norris Geyser Basin, Wyo .............. · ............................ 1 
52. Lower Geyser Basin, Wyo ......................................... . 
6.3. Seattle, Wash. (university) ........................................ . 
M. Ban Franclsro, ('&J. ................................. ; ............... . 
55. Mount Hamilton, Cal .............................................. . 

56. Seattle! Washfhigh school) ........................................ . 

! ~~~:::.::::::::::· ... :: .. ·:·:=:.:.::::::::·.:::::] 
62. KerrvilleTTex .................................................. ····1 
n: ~~~i~:_:_::::::::::::::::::::::::::::::::::::::::::::::::::::: 

ij ~~~~t.~~~~LiiiHH~HHLL~L~LiL 
~: ~~:"!J!8x~~-~::::::::::::::::::::::::::::::::::::::::::::::::: 

~: !i;~!i~'.~~:::::::::::::::::::::::::::::::::::::::::::::::::: 

+ .005 
+ .003 
+ .007 
+ ,004 
- .005 

- .003 
.000 

+ .003 
+ .oo:i 
+ .oos 
+ .008 
+ .ooo 
+ .015 
- .002 
+ .021 

.ooo 
- .on1 
+ .1)01 
+ .OO:l 
+ .007 

+ .001 
+ .004 
+ .oo; 
+ .005 
+ .002 

+ ,005 
- .001 
- .0()2 
+ .(11)! 

.ooo 
+ .007 
+ .on1 
+ .OtY.! 

.ooo 
- .(J(J.3 

- .007 
- .()24 
+ .147 
- .015 
- .024 

- .050 
- .036 
-.002 
- .OH 
+ .009 

+ .005 
+ .004 
- .012 
+ .024 
+ .092 

- .009 
+ .006 
+ .004 
- .OOtl 
- .004 

+ .003 
+ .1)()3 
- .005 
+.ow 
- .oos 
- .005 
+ .ooo 
+ .016 
- .110 
- .006 

- .004 
+ .()03 
- .002 
- ,004 
+ .025 

+ .005 
+ .004 
+ .009 
+ .005 
- .005 

- .003 
.000 

+ .002 
+ .003 
+ .009 

+ .008 
+ .008 
+ .020 
- .002 
+ .026 

+ .001 
.01)() 

+ .001 
+ .004 
+ .008 

+ .002 
+ .005 
+ .010 
+ .007 
+ .003 

+ .006 
.000 

- .002 
.000 
.000 

+ .OOi 
+ .001 
+ .001 
- .001 
- .OOI 

- .006 
- .0"20 
+ .159 
- .017 
- .021 

- .053 
- .040 
+ .OOI 
- .OH 
+ .015 

+ .011 
+ .009 
- .015 
+ .029 
+ .100 

- .013 
+ .008 
+ .005 
- .007 
- .004 

+ .oo5 
+ .000 
- .004 
+ .025 
- .009 

- .004 
+ .012 
+ .020 
- .108 
- .001 

+ .001 
+ .003 
- .002 
- .005 
": .031 

+ .006 
+ .006 
+ .013 
+ .003 
- .004 

- .002 
.ooo 

+ .001 
+ .()1)4 
+ .012 

+ .(1()9 
+ .012 
+ .028 

.ooo 
+ .035 

+ .002 
+ .001 

. + ,003 
+ .006 
+ .010 

+ .005 
+ .oo; 
+ .013 
+ .010 
+ .007 

+ .oos 
+ .002 
- .002 
+ .001 

.ooo 
+ .006 
+ .002 
+ .001 
- .002 
- ,004 

- .()03 
- .014 
+ .li5 
- .018 
- .012 

- .0.54 
- .043 
+ .014 
- .044 
+ .027 

+ .021 I 

+ .018 I 
- .019 

t :~i~ I 

- .017 
+ .on 
+ .007 
- .1)()8 
- .005 

+ ,007 
+ .010 
- .()02 
+ .002 
- .010 

- .002 
+ .019 
+ .027 
- .102 
+ .006 

+ .009 
+ .005 

. - .001 
- .005 
+ .oos 

+ .oos 
+ .007 
+ .015 
+ .003 
- .003 

- .001 
+ .1)()1 
+ .001 
+ .()06 
+ .014 

+ .012 
+ .016 
+ .oatJ 
+ .002 + .()41 

+ .004 
+.om 
+ .ooo 
+ .009 
+ .013 

+ .oos 
+.on 
+ .OIS 
+ .01:; 
+ .010 

+ .010 
+ .001\ 

.0011 
+ .002 
+ .001 

+ .007 
+ .00:.l 
+ .Ot)J 
- .001 
- .OQ.1 

.000 
- ;(](Ii 
+ .!Si 
- .015 
- .001 

- .051 
- .043 
+ .()24 
- .041 
+ .03S 

+ .001 
+ .028 
- .020 
+ ,045 
+ .120 

- .018 
+ .014 
+ .008 
- ,009 
- .ooo 
+ .009 
+ .013 
+ .001 
+ .028 
- .010 

.000 
+ .027 
+ .024 
- .096 
+ .014 

+ .017 
+ .007 
- .001 
- .005 
+ .044 

+ .oos 
+ .oos 
+ .017 
+ .003 
- .002 

- .001 
+ .001 
+ .001 
+ .007 
+ .015 

+ .014 
+ .OlS 
+ .(140 
+ .004 
+ .044 

+ .OOfi 
+ .1)()5 
+ .oo• 
+ .011 
+ .015 

+ .010 
+ .012 
+ .o:?O 
+ .015 
+ .012 

+ .012 
+ .OOll 
+ .001 
+ .003 
+ .001 

+ .oos 
+ ,(){H 
+ .001 
- .001 
- .00·1 

+ .001 
- .004 
+ .192 
- .OJ.3 
+ .004 

- .()49 
- .043 
+ .02s 
- ,040 
+ .043 

+ .Wti 
+ .033 
- .021 
+ .048 
+ .124 

- .018 
+ .016 
+ .009 
- .009 
- .()06 

+ .010 
+ .015 
+ .002 
+.MO 
- .010 

+ .002 
+ .031 
+ .007 
- .093 
+ .018 

+ .021 
+ .oos 

.000 
- .om; 
+ .047 

+ .010 + .011 
+ .010 + .Nl 
+ .019 + .re1 
+ ,OQ.I + .006 
- .004 .000 

+ .Ofll + .002 
+ .002 + .003 
+ .002 + .003 
+ .009 + .OU 
+ .018 + .021 

+ .016 + .019 
+ .021 + .024 + .046 + .051 
+ .007 + .010 
+ .M9 + .054 

+ .007 + .010 
+ .007 + .010 
+ .009 + .012 
+ .014 +.017 
+ .Oli + .021 

+ .012 + .016 
+ .015 + .019 

. + .021 + .028 
+.OIS + .022 
+ .015 + .019 

+ .013 + .016 
+ .00\l + .012 
+ .003 + .003 
+ .005 + .007 
+ .002 + .003 

+ .009 + .011 
+ .005 + .007 
+ .002 + .002 
- .001 .000 

-.~I - .000 

+ .003 + .006 
+ .002 + .OIO 
+ .~l + .211 
- .009 - .004 
+ .013 + .CY.?4 

- .046 - .040 
- .041 - .038 
+ .035 + .m2 
- .037 - .032 
+ .051 + .060 

+ .044 + .052 
+ .040 + .049 
- .021 - .020 
+ .053 + .058 
+ .130 + .135 

.- .018 - .018 
+ ,!118 + .020 
+ .010 + .012 
- .009 - .009 
- .006 - .006 

+ .013 + .015 
+ .018 + .021 
+ .005 + .009 
+.OH + .049 
- .009 - .008 

+ .005 + .009 
+ .038 + .046 
+ .042 + .050 
- .088 - .O.'lO 
+ .024 + .032 

+ .0271 + .005 
+ .010 + .012 
+ .on1 J + .002 
- .005 -.004 
+ .051 + .056 
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COTrectionsjor topography and isostatic cornpensationfor gi1•en depths of compensation-Continued. 

Number and name of station Depth, Depth, Depth, Depth, Depth, Depth, Depth, 
42.6km. 56.9km. 85.3km. 113.7km. 12i.9km.15U.25km. 184.6km. 

---------------·--------------------------------

!i~ f~!]if ~i~!~~~i;~~~~~ ~~ ~ ~~ ~~ ~~ ~ ~ ~~~~~ ~~~ ~~~ ~~ ~ ~~ ~~~~ ~~ ~~ ~~ ~~~~~~~~ ~ 
-0.005 -0.Q0.5 -0.006 -0.005 -0.005 -0.005 -0.004 - .012 - .014 - .015 - .017 - .017 - .018 - .017 - .042 - .044 - .045 - .044 - .044 - .042 - .040 - .035 - .038 - .041 - .042 - .042 - .042 - .040 

so. Astoria, Oreg .............•......................................... + .001 + .002 + .005 + .008 + .008 + .Oil + .013 

~: f~~:~~~~tE~~~~·:::::::::::::::::::::::::::::::::::::::::::::::: - .015 - .008 + .004 + .015 + .020 + .029 + .038 - .014 - .on - .007 - .001 + .001 + .006 + .013 
.000 - .001 .000 + .002 + .()1)2 + .004 + .006 

84. Waslii':lf!on, D. C. (Bureauof Staudards) ••.........••..•....•.•.•. + .008 + .oos + .010 + .012 + .013 + .015 + .018 
85. North ero, Vt •••••.......•.....•.•...•.......................•.•. - .007 - .00$ - .009 - .009 - .oos - .007 - .005 

86. ~~fs~~~~~:~::.::.::::::::::::::::::::::::::::::::::::::::::::::: + .014 + .019 + .026 + .032 + .034 + .039 + .043 
87. - .007 - .006 - .005 - .004 - .003 - .001 + .001 

ff: ~rf~~~~~~~:--~~::::::::::::::::::::::::::::::::::::::::::,::::::: .000 - .001 - .002 -·.002 - .001 - .001 .ooo - .004 - .003 - .002 .000 .000 + .002 + .003 
+ .010 + .013 + .019 + .025 + .028 + .032 + .037 

91. Durham, N. C .....•..............................•................. + .009 + .009 + .on + .014 + .016 + .019 + .022 
92. 

z~~~~:~j:;~::::::::::::::::::::::::::::::::::::::::::::::::::::I + .007 + .009 + .013 + .017 + .019 + .023 + .02.; 
93. + .on + .013 + .016 + .OH~ I + .019 + .02:J + .0!!5 
94. + .006 + .006 + .007 + • OllS I + .009 + .010 + .012 
95. New Madrid, Mo: ..........•...................................•... + .003 + .002 + .001 + .001 + .001 + .001 + .002 

It ~~ff:%~~~-~~~~:::::::::::::::::::::::::::::::::::::::::::::::::: + .on + .012 + .Oi3 + .015 + .015 + .017 + .018 
+ .007 + .007 + .007 + .008 + .008 + .009 + .010 
+ .013 + .017 + .02ii + .033 + .036 + .042 + .048 

1gg: ~~%~~n:1'6ii~:::::::::::::::::::::::::::::::::~::::::::::::::::::: + .003 + .005 + .008 + ,011 + .013 + .016 + .021 - .003 - .004 - .003 - .001 .• 000 + .002 + .005 

101. Helenwoo,l, Tenn ..........................................•....... + .005 + .007 + .on + .015 + .017 + .020 + .024 

}lli: ~~~g~~~~-~~~~~::::::::::::::::::::::::::::::::::::::::::::::::::: + .102 + .109 + .121 + .130 + .134 + .141 + .H7 
+ .026 + .033 + .0<14 + .053 + .o;.6 + .063 + .069 

101. Charleston.\\'. Va ..•.••.....................................•..... - .011 - .012 - .011 - .010 - .009 - .007 - .004 
105. Stat11 College, Pa •••................................................ + .002 + .003 + .006 + .010 + .012 + .015 + .019 

106. Fort Kent, Me .•.••.•.............................................. .000 .000 .000 + .001 + .002 + .003 + .005 
JO'/. l'rentice. Wis ..........•........................................... + .003 + .005 + ,008 + .OIO + .011 + .013 + .015 

~n: ~1!~1:~~~kt~:~::::::::::::::::::::::::::::::::::::::::::::::::: + .002 + .001 + .001 + .001 + .001 + .001 + .000 - .0~5 - .036 - .034 - .031 - .029 - .02.5 - .021 - .022 - .019 - .013 - .007 - .005 .ooo + .006 I I 
111. Skykomish, WMh .................................................. - .Oll3 - .059 - .053 - .047 - .045 - .041 - .037 
112. Olympia, Wash .••................................................. - .oos - .OIO - .012 - .012 - .Oll - .011 - .009 m: ¥:Sl~!~1.'c~f~~:: :: :::::: :: : : :: : : :: : : : : :: : : : : : ::::: :: :: :: : : : : : : : : : : : - .005 - .006 - ,007 - ,007 - .006 - ,005 - .004 

+ .OH + .0~5 + .043 + :057 + .064 + .0'4 + .0.~5 115. W inn.::wuct11, Nev .•..•................................•.......... - .008 - .009 - .007 - .004 - .002 + .002 + .008 

116. Ely, Nev ..........•................................................ - .OOi - ,001 + .010 + .020 + .025 + .033 + .041 

~!~~ !~[{~~~~~~~~~~~~ ~~~~~~ ~ ~~ ~ ~:: ~~ ~~: ~~~:~ ~~~~: ~~~~~~~~~: ~ ~ ~: ~ ~:: 
- .015 - .017 - .018 - .016 - .015 - .013 - .010 - .009 - .010 - .012 - .013 - .013 - .014 - .014 
+ .002 + .002 + .001 + .002 + 00'' + .002· + .oo.i - .005 

I - -~ - .003 - .003 - .002 - .002 - .001 

121. Grand n11pfrls, Mich ••••........................................... + .001 + .001 + .002 + .003 + .00-I + .00/i + .000 m: ~nt~~SJ~.Y:::::::::::::::::::::::::::::::::::::::::::::::::::::: + .008 + .008 + .010 + .Oil + .012 + .014 + .015 - .010 - .010 - .009 - .006 - .004 - .001 + .002 
124. Port Jen·is, N. Y ................................................... - .008 - ,006 - .002 + .003 + .005 + .009 + .013 
125. Atl:mtic Cit~·, N. J •• •.............................................. + .007 + ,010 + .014 + .018 + .O!!l + .024 + ."028 

Hf: ~~t~£~:X~:': ~:_.~:: :: : : : : : : : : : :~::::::::::::::::::::::::::::::: + .OOR 

I + .011 + .016 + ,020 + .022 + .026 + .030 
+ .010 + .014 + .019 + .024 + .02i + • 031 + .036 
+ .004 + .006 + .008 + .on + .012 + .014 + .017 

129. Lanta.•ter, N. H .......•............................................ - .006 - .003 + .002 + .007 + .009 + .013 + .017 
130. Whitehall,N. ¥ ......................................•...•.•....... - .017 - .016 - .015 - .012 - .011 - .008 - .004 

m~ i~~~~i1~~;~7-~~~ ~ ~ ~~~ ~ ~~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~-~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 
- .014 - .013 - .010 - .007 - .00.5 - .001 + .003 - .002 - .002 - .001 + .001 + .002 + .004 + .005 - .007 - .005 .000 + .004 + .006 + .010 + .OH - .002 

I 
- .001 .000 + .001 + .002 

I 
+ .003 + .005 

135. Parkersburg, W. Va .•..................................•.....•..... - .010 - .009 - .008 - .006 - .005 - .003 .ooo 
l~R. Colnmbns. Ohio ..•..••.............•...•.....•...•... ." ...•......... - .002 - .002 - .001 + .001 + .002 + .004 + .006 

t!i~ ~£~~}~~~~~~~~ ~ ~~~ ~ ~ ~ ~ ~ ~: ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~: 
- .001 .ono + .002 .+ .003 + .004 + .006 + .007 
+ .004 + .004 + .OQ4 + .005 + .005 + .006 + .006 
+ .007 + .008 + .010 + .012 + .012 + .014 + .016 - .002 - .001 .ooo + .001 + .001 + .003 + .004 

m: ~g~~~kr::~~ .. ,~:r.: :: :::::::::: ::::::: ::::: ::: : : :: :::: :: :: :::: ::: :: : - .006 - .OOi - .008 - .007 - .007 - .006 - .005 
+ .001 + .001 .ooo + .001 + .001 + .002 + .002 

W: ~1~~~R~~ft~~~:::.::::::: ::::::::::::::::::::::::::::::::::: :: : : : + .002 + • 00!! + .003 + .004 + • 00.~ + .006 + .008 
+ .005 + .006 + .008 + .009 + .010 + .012 + .013 

145. Lam·el, Miss ........................................................ + .005 + .006 + .009 + .on + .013 + .015 + .017 

146. Richmond, Va •••••.•.•..........•.........•.........•.•.••........ + .004 + .005 + .007 + .010 + .011 + .014 + .017 
147. Emporia, Vs ............•............•.............•...•.•......... + .007 + .009 + .012 + • .ot5 + .Oli + .020 + .023 
H8. Greenville. N. C ....•.•...............................•...•........ + .oos + .010 + .015 + .019 + .021 + .025 + .029 

ug: ~)~~~~~~~~:.~::::::::::::::::::::::::::::::::::::::::::::::::: + .010 + .013 + .018 + .023 + .026 + .030 + .035 
+ .006 + .007 + .010 + .013 + .014 + .017 + .021 

Htta~~I!1~.~~~~:::::::::::::::::::::::::::::::::::::::::::::::::::. + .006 + .00.~ + .on + .015 + .016 + .020 + .024 
+ .004 + .009 + .OlS + .0~6 + .029 + .035 + ·.041 - .oo~ - .004 - .001 + .002 + .003 + .006 + .009 

154. Winston~"slPm, N. C ...................................•.......... + .003 + .005 + .009 + .012 + .014 + .018 + .021 
155. X:noin·ill~, Tenn •. ·····································'··········· - .OOi - .006 - .004 - .001 .000 + .003 + .006 
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Corrections for topography and isostatic compensation for given depths of compensation-Continued. 

Number and name of station Depth, Depth, Depth, DPPth, Depth, Depth, Depth, 
42.6km. 56.9km. 85.Skm. 113.7 km. 12i.9km. Hifi.25km. 184.6km. 

--------------- ---
156. Bristol, Va •••..•.............•...•.•...•.....•.•...• : ••••••.••••... -0.002 +0.001 +0.007 +0.012 +0.014 +0.01!1 +0.024 
157. Homestead, Fla ••..................•.••••.•..•..•.••.•.•.•.•.••.... + .013 + .016 + .024 + .029 + .032 + :.o:li + .0!2 

f~: ~~~t-ii~:::::::::::::::::::::::::::::::::::::::::::::::::::::: 
+ .010 + .013 + .018 + .023 + .025 + .030 + .034 
+ .009 + .012 + .018 + .023 + .025 +.mo + .034 
+ .009 + .012 + .016 + .021 + .023 + .027 + .031 

m: ~~~~~r.·.~~~:::::::::::::::::::::::::::::::::::::::::::::::::::: + .006 + .008 + .012 + .016 + .018 + .022 + .025 
+ .001 + .002 + .004 + .007 + .008 + .010 + .013 

m: ~~l~.":Fia::::::::::::::::::::::::::::::::::::::::::::::::::::: + .004 + .005 + .oos + .on + .0\2 + .015 + .018 
+.005 + .007 + .010 + .014 + .015 + .018· + .020 

165. Opellka,Ala •••••.•.•.•.•.•••....•.••....•.••..•.•.•••••••••••.•••. + .007 + .009 + .013 + .017 +·.01s + .021 + .024 

1611. Huntsville. Ala .••.•••••....•.•.......••••....•........•..•.•••.•.•. - .003 - .002 + .001 + .003 + .005 + .007 + .010 
167. Arkansas City, Ark. ..•...•.....•.....•.....•.•.•••...•.•.....•.••.. + .003 + .003 + .004 + .005 + .005 + .ooo + .007 
168. Memphis, Tenn •.••...•....•.•.....•.•..•..•...•...•.•••••••.••••.. + .001 + .001 + .002 + .0112 + .ons + ,003 + .004 
16\l. Mammoth Spring, Ark •............••..•.•.•...•.....•.•.•...•••... - .004 - .004 - .003 - .002 - .001 .ooo + .001 
170. Hopkinsville, Ky ....•.•....•.........•.•.•...•........•..•.•.•.•.•. + .003 + .003 +.om; + .0()6 + .007 .... I + .010 

I~ ~~1gt~~-:~~~rn~~HH~~H~~~~~~rnrnrn~rn~~rn~~rn 
+ .004 + .005 + .oos + .011 + .012 + .015 + .017 
- .014 - .013 - .007 - .003 .ooo + .oos + .009 
+ .009 + .on + .014 + .016 + .018 + .020 + .022 
+ .003 + .005 + .008 + .on + .0\2 + .ou + .017 
- .004 - .003 + .001 + .005 + .007 + .012 + .016 

176. 

li~!{:!t~~~~~~~~HlHH~~H~~~~~~~~~~:~~~~~~~~~~~ 
- .010 - .009 - .007 - .004 - .003 - .001 + .002 

177. + .001 + .001 + .001 + .002 + .003 + .oos + .004 
17'!. + .004 + .004 + .006 + .007 + .007 + .oos + .010 
179. .ooo - .001 - .001 - .001 - .001 .ooo + .001 
180. + .002 + .003 + ,004 + .005 + .006 + .IXYl +.009 

ii~ [~1~~~~~-~{~~~~~~H~H~~HH~HH~~~~HH~~ 
- .008 - .008 - .008 - .006 - .006 - .oo5 - .004 
+ .004 + .005 + .005 + .006 + .006 + .oos + .009 
+ .005 + .005 + .006 + .oos + .Ou.~ + .009 + .011 
+ .001 + .001 + • 002 + .f)()2 + .002 + .003 + . .004 
+ .001 + .001 + .002 + .003 + .003 + .004 + .005 

ii: t~~~~:~:::~::::::::::::::::::::::::::::::::::::::::::::: -.004 - .004 - .oos - .oos --.OOS - .005 - .oos 
+ .005 + .005 + .006 + .006 + .006 + .001 + .008 - .005 - .005 - .004 - .002 - .001 .ooo + .003 

~~: f.~~;:·:.·J>at~·::::::::::::::::::::::::::::::::::::::::::::::::::: - .003 - .004 - .()114 - .004 - .005 - .004 - .003 
+ .001 + .001 + .001 + .001 + .001 + .001 + .002 

191. Crookston, Minn ••.••......•.•.......•.•...•.••......••.••••.•..... - .004 - .005 - .006 - .0116 - .007 - .006 - .006 

iH~ i!~~~~~ ~ ~ ~~ ~ ~ ~ ~ ~ ~ ~ ~~~~~ ~ ~ ~~~~ ~ ~ ~~ ~ ~ ~ ~ ~ ~ ~~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~~ ~ 
- .Oll6 - .007 - .oos - .009 - .009 - .009 - .009 
- .019 - .020 - .021 - .020 - .020 - .020 - .018 
- .01s - .020 - .022 ·- .022 - .022 - .022 - .020 
- .037 - .036 - .033 - .028 - .025 - .020 - .013 

196. 

l~!~~fr;-~~~:\HH\H\\H\~\~~\~\\\~~~rn~~HH\ 
- . 001 - .IJOr .0110 .000 + .. 001 . + .002 + .003 

197. + .001 + .001 + .002 + .002 + .002 + .003 + .004 
198. - .013 - .014 - .013 - .012 - .011 - .009 - .006 
199. - .003 - .003 - .nus - .003 - .003 - .003 - .002 
200. + .002 + .002 + .002 + .003 + .003 + .003 + .004 

201. 

f ~t&~!f tD~~~~~~~~~{{{{~{~{~~~~H~~~~{~H~H~\~j~\i~j~~~ - .010 - .011 - .013 - .0\3 - .Olli - .012 - .012 
l?OZ. - .001 .ooo + .002 + .005 + .006 + .OOll +·.013 
203. - .011 - .on - .011 - .010 - .010 - .009 - .008 
204. + .004 + .004 +·.006 + .007 + .007 + .009 + .010 
205. + .005 + .005 + .005 + .()()5 + .006 + .006 + .007 

~: ~~t~~~~~::::::::::::::::::::::::::::::::::::::::::::::::::: 
.000 .000 + .002 + .004 + .005 + .006 + .008 

- .009 - .008 - .006 - .003 - .002 .ooo + .003 
+ .005 + .005 + .006 + .007 + .007 + .009 + .010 

~: ~b~~,"Pa::::::::::::::::::::::::::::::::::::::::::::::::::::: + .001 + .002 + .005 + .007 + .009 + .on + .014 
- .004 - .003 .ooo + .002 + .004 + .007 + .010 

Iii\ ii~,~~~~~~~H\~E~\\j~jjjjjjjjj~jj\j~j\jrn~rnrn~ 
- .()05 - .004 - .002 .ooo + .002 + .004 + .007 
+ .007 + .ous + .on + .013 + .015 + .017 + .020 
+ :~~· + .002 + .004 + .007 + .009 + .on + .014 
+ + .007 + .009 + .on + .012 + .015 + .018 
+ .oos + .010 + .014 + .019 + .022 + .025 + .029 

216. Frederick!< burg, Va................................................. - • 001 .000 + .002 + .004 + .006 + • O()R + .Oil 

~~~: ~~;~·.f~an.c;i<;i.iicili::: :: : : : : : :: : : : : : :: : : : : : : : : : : : : : : : : : : : :: : : : : : ... "!". :.~~~. + • OOtl + .009 + .013 + .014 + .017 + .021 
+ .018 + .019 + .020 1··+·:001T·+·:oio· 219. Hagerstown, Md •. ·········································:·······) - .002 .000 + .002 + .006 + .014 

Tl1e above table needs little COJ?'.lment. In general the effect of topography and compen
sation increases algebraically with an increase in depth. The largest change from depth of 42.6 
to 184 .. 6 km. is 0.071 clyne at station .114 (Truckee, Cal.). The next greatest change is 0.064, 
at station 43 (Pikes Peak, Colo.). There are some other changes o( as much as 0.030 dyne. 
There are a few exceptions to the general rule that the effect of topography and compensation 
increases algebraically with an increase of depth. At station 56 (Seattle, Wash.) the correction 
of - 0.009 dyne for depth 42.6 km. decreases algebraically to - 0.018 dyne for depth 184.6 km. 
There. is no other similar change in the above table greater than 0.005 dyne, except for the 
other Seattle station, No. 53. · · · 
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The greatest changes occur at stations near the coast, especially when the deep water is not 
far distant, and in mountainous regions. Where the topography is comparatively level for some 
distance around the-stat.ion, the total range. in the values for the various depths is small. At·sta
tion 40 (Ellsworth, Kans.) it is ,only 0.001 dyne. ·At station 191 (Crookston, Minn.) the range is 
only 0.003 dyne. At station 144 (Alexandria, La.) the range is 0.008 dyne. The average 
amount. of change in the effect of topography and isostatic compensation due to a change in 
depth from 42.6 km. to 184.6 km. is 0.014 dyne. 

GRAVITY ANOMALIES FOR VARIOUS DEPTHS OF COMPENSATION FOR STATIONS IN THE UNITED 
. STATES. 

There. is given below a· table which contains ~he anomalies of gravity at the 219 stations in 
the United States for various depths. 

Dl'pth, 42.6 
km. 

Anomalie., for various depths of CO'lnpensation. 

Depth, 56.9 Dl'pth, Depth, 85.3 
km. 60.0 km. km. 

Depth, 113. 7 Depth, 127.9 Depth, 1511.25 Depth, 184.6 
km. km. km. km. 

Numberofstationl-----,----·1-----.----·1-------.---l----:1---l----;1---i----:---I----.--

~ ~ ~ ~ ~ ~ 1~ ~ 
g-tJ. (Ua+12) g-41. (Ua+ll) (Ua+lO) U-""'Jo (g.+ll) g-41. (9a+6l g-l}e Cg.+5) g-tJ• (g

0
+2) 0-fla (g

0
-l) 

------~---1--- ---·------------------------
1. ................. +o. 031 +o. 019 +o. 020 +o. 015 +o. 015 +o. 019 +o. 010 +o. 01a +o. oo; +o. 010 +o. 005 +o. 005 +o. 003 +o. 001 +o. 002 
2 ••....•••.•.••.... + .1)41 + .029 + .038 + .0.."7 +.<YO + .U32 + .023 + .026 + .020 + .024 + .019 + .019 + .017 + .014 + .015 
3 .......••.....•... + .030 + .018 + ,(12.'l + .017 + .017 + .022 + .013 + .018 + .012 + .015 + .010 + .011 + .009 + .007 + .oos 
4-·····-··········· + .011 + .005 + .015 + .004 + .004 + .on + .002 + .oos + .002 + .006 + .001 + .003 + .001 .• ooo + .001 
6 ..•••••.........•. + .003 - .009 + .oot - .010. - .010 - .002 - .on - .006 - .011 - .001 - .012 - .009 - .011 - .012 - .011 

6 .••••••.•••..••••. + .027 + .015 + .027 + .016 + .017 + .026 + .017 + .024 + .OIS + .024 + .019 + .022 + .020 + .021 + .022 
7 ....•.•........... + .003 - .009 + .002 - .009 - .008 .000 - .009 - .001 - .007 - .002 - .007 - .004 - .006 - .OM - .004 
8 ..••••.......•..•. + .043 + .031 + .041 + .030 + .030 + .037 + .O"..S + .035 + .029 + .033 + .028 + .031 + .029 + ,IJ29 + .030 
9 ..••.••• : ....•.... - .013 - .025 - .012 - .025 - .022 - .012 - .021 - .012 - .018 - .012 - .017 - .013 - .015 - .015 - .014 
10 •••............•. + .()02 - .010 + .002 - .009 - .oos + .001 - .oos .ooo - .006 - .001 - .006 + .001 - .001 - .003 - .002 

11................. .ooo - .012 .ooo - .on - .010 - .001 - .010 - .002 - .oos - .002 - .oo7 - ,004 - .ooo - .006 - .oo4 
12 .....•.••........ - .018 - .030 - .018 - .029 - .028 - .01!1 - .027 - .019 - .025 - .019 - .024 - .020 - .022 - .021 - .020 
13 ................. + .036 + .024 + ~037 + .026 + .<YO + .038 + .~ + .038 + .032 + .1)38 + .033 + .037 + .035 + .1)36 + .037 
14 •••••••......•••. + .007 + .025 + .038 + .026 + .028 + .036 + .027 +·.034 + .028 + .033 + .028 + .031 + .029 + .()29 + .030 
16 ..............•.. - .009 - .021 - .010 - .021 - .021 -·.013 - -~ -·.015 -·.021 - .016 - .021 - .019 - .021 - .022· - ;021 

16 ••.•.•••......... + .(YO + .015 + .027 + .016 + .017 + .026 + .017 +·.023 + .017 + .021 + .016 + .019 + .017 + -016 + ;017 
11 .••.............. - .u03 - .015 - .005 - .010 - .015 - .009 - .01s - .013 - .019 - .015 - .too - .018 - .020 - .021 - .020 
1s •••••....•.•••... + .oos - .004 + .003 - .oos - .oos - .oos - .014 - .013 - .019 - .011 - .022 - .o23 - .025 - .02s - .027 
19 ................. - .001 - .013 - .001 - .012 - .011 - .003 - .012 - .005 - .011 - .007 - .012 - .010 - .012 - .013 - .012 
2) ••••••••••••••••• + .038 + .026 + .033 + .022 + .022 + .024 + .015 + .018 + .012 + .016 + .010 + .010 +. .008· + .005 + .006 

~1 •..•••••••..•.... + .049 + .037. + .048 + .037 + .038 + .047 + .038 + .045 + .03\l +·.044 + .03\l + .042 + .040 + .039 + .040 
22 ......•.......... + ,051 ~ .03\l + .050 + .039 + -040 + .049 + .040 + .047 + .041 + .045 + .040 + .043 + .041 + -040 + .041 
23 •....•.•.••.•.... + .002 - .010 + .002 - .009 - .oos .ooo - .009 - .003 - .009 - .004 - .009 - .006 - .008 - .009 ~ .oos 
24 ................. + .036 + .024 + .035 + .024 + .025 + .033 + .024 + .030 + .024 + .028 + .023 + .025 + .023 + .022 + .023 
25 •••••••••••••.... - .oo5 - .011 - .006 - .o17 - .016 - .oos - .ol7 - .on - .017 - .013 - .018 - .015 - .017 - .019 - .018 

26 •...•••••.....•.. + .• 03\l + .027 + .038 +.(YO +.(YO + .035 + .026 + .032 + .026 + .030 + .025 + .028 + .026 +·.024 + .025 
27 ................. + .037 + .025 + .1136 + .025 + .025 + .034 + .026 + .030 + .024 + .029 + .024 + .026 + .0"..4 + .022 + .023 
28 •..•..•......•.•. - .• 001 - .ol3 - .004 - .015 - .015 - .rm - .016 - .012 - .01s - .014 - .019 - .018 - .020 - .022 - .021 
B ••.........••.•.. + .021 + .009 + .o19 + .oos + .oos + .016 + .007 + .013 + .OU7 + .on + .006 + .oos + .ooo + .004 + .ous 
1!0 ••••••••••••••••• + .021 + .009 + .020 + .009 + .ooo + .016 + .007 + .013 + .007 + .on + .006 + .oos + .006 + ,004 + ;006 

31 •............ · .... + .005 - .007 + .004 - .007 - .007 + .002 - .007 .ooo - .006 - .002 - .007 - .003 - .005 - .Q06 - .005 
32 .....•.....••.... - .009 - .021 - .010 - .021 - .020 - .012 - .021 - .015 - .U21 - .016 - .021 - .019 - .021 - .022 - .021 
33 •..•.•.••..•..... + .007 - .006 + .007 - .004 - .003 + .007 - .002 + .006 - .001 + .004 - .001 + .003 + .001 + .002 + .003 
34 ...•.•..•........ - .010 - .022 - .009 - .020 - .019 - .010 - .019 - .011 - .017 - .012 - .017 - .014 - .016 - .016 - .015 
35-················ .ooo - .012 .ooo - .on - .010 .ooo - .ooo - .001 - .007 :- .001 - .oos - .002 - .004 - .003 - .otrJ 

36 .....•.....••.•.. + .001 - .011 + .001 - .OJO - .009 + .002 - .007 + .001 - .005 .000 - .005 - .001 - .003 - .003 - .002 
37 •..•...•..•...... + .()()5 - .007 + .005 - .1)06 - .005 + .004 -·.005 + .003 - .003 + .002 - .003 + .001 - .001 - .001 .000 
38 •••.••........... + .002 - .010 + .003 - .oos - .001 + .oua - .006 + .ooa - .ooa + .ooa - .002 + .002 .ooo + .002 + .003 
39 .....•..... , ..... - .1)1)9 - .021 - .oos - .019 - .018 - .007 - .016 - .oos - .014 - .008 - .013 - .oos - .010 - .009 - .008 
46 •••.•••••.•.•.... + .021 + .009 + .022 + .011 + .012 + .022 + .013 + .U22 + .016 + .022 + .017 + .022 + .020 + .021 + .U22 

41. ................ + .003 - .009• + .002 - .009 - .009 - .001 - .010 - .004 - .010 - .005 - .010 - .0()7 - .009 - .010 - .009 
"-42 ••••••••••••••••• + .018 + .006 + .014 + .OU3 + .003 + .oos - .001 + .001 - .005 - .002 - .007 - .oos - .010 - .016 - .015 
43 ................. + .069 + .057 + .057 + .046 + .045 + .041 + .032 + .029 + .023 + .024 + .019 + .015 + .013 + -005 + .006 
44 •............•.•. '- .oos - .020 - .006 - .ol7 - .016 - .oo5 - .014 - .oo~ - .014 - .010 - .015 - .014 - .016 - .019 - .01s 
45 •....•...••...•.. + .061 + .039 + .048 + .U37 + .037 + .03\l + .030 + .028 + .022 + .023 + .018 + .014 + .012 + .003 + .004 

46 ••............... + .031 + .019 + .034 + .023 + .024 + .035 + .026 + .032 + .026 + .030 + .025 + .027 + .025 + .1121 + .022 
47.·-·············· - .020 - .o.~2 - .016 - .021 - .020 - .oza - .022 - .013 - .019 - .013 - .•JlS - .016 - .017 - .01s - .011 
48 •.•••••.....•.... + .03S + .026 + .U32 + .021 + .021 + .022 + .013 + .012 + .006 + .OOS + .003 + .001 - .001 - .006 - .OIJo 
49 ....•.......•.... + .021 + .Ou9 + .001 + .010 + .011 + .021 + .ot2 + .018 + .012 + .017 + .012 + .1114 + .012 + .009 + .010 
60 •....•....•...... + .035 + .023 + .02\I + .018 + .017 + .017 + .OOS + .006 .000 + .001 - .004 - .007 - .009 - .Olli - .015 

51 ....••.•......... + .055 + .043 + .049 + .03S + .038 + .039 + .030 + .029 + .023 + .024 + .019 + .016 + .014 + .oos + .009 
62 .............•... + .031 + .019 + .026 + .015 + .015 + -017 + .oos + .007 + .001 + .002 - .003 - .005 - .007 - .014 - .013 
-03 ••••••••••••••••• -.093 -.105 -.090 -.101 -.100·-.()$6 -.095 -.085 -.091 -.084 -.089 -.084 -.0$6 --085 -.084 
M ••.•..........•.. + .006 - .006 + .001 - .010 - .010 - .OOS - .017 - .015 - .021 - .018 - .023 - .023 - .025 - .028 - .027 
05 •................ + .033 + .(f.ll + .02S + .014 + .013 + .013 + .004 + .005 - .001 + .001 - .004 - .005 - .007 - .010 - .009 

. . 
56 •................ - .ll!M - .100 - .090 - .101 - .100 - .os& - .095 - .a&; - .001 - .085 - .ooo - .085 - .IJS7 - .08.'i - .084 
57 ......•.......... + .054 + .042 + .052 + .041 + .041 + .049 + .040 + .046 + .040 + .044 + .039 + .042 + .040 + .040 + .041 
58 ...........•.•... + .1)35 + .023 + .034 + .023 + .023 + .032 + .023 + .031 + .025 + .030 + .025 + .029 + .027 +.(YO + .028 
59 •................ + .024 + .012 + .0"25 + .014 + .015 + .020 + .011 .+ .021 + .021 + .021 + .002 + .021 + .025 +.<YO + .02s 
00 •...•.•.•........ + .007 - .005 + .007 - .004 - .003 + .oos - .001 + .009 + .003 + .009 + .004 + .009 + .• 007 + .009 + .010 
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Depth,42.6 
km. 

Depth, 56.9 Depth, Depth, 85.3 
km. 60.0km. km. 

Depth. 113.7 
km. 

Depth, 127.9 Depth, 156.25 Depth, 184.6 
km. · km. km. 

Number of station 1------1-------1---1------1----,---1----.---1---.,.---'11---.,.---

J g-g. (g!+i.2> 9-U· lcu!+i.1> cu!+io> g-g. cl+9) u-u. c/.+6> u-u. cu'f+5l u-u. c/.+2> u-u. c/.=1) 
-------.---------------------------------------------
61. .. -- . - . -- . -- . - .. -0. 015 
62 .••.• · ............ + .049 
63 ................. + .021 
64. -- --- -- . - . - ..... - -024 
65 ................. + .015 

-0. 027 -0. 017 -0. 02S 
+ .037 + .046 + .035 
+ .0)9 + .020 + .009 
- .036 - .1)29 - .040 
+ .003 + .016 + .005 

-0. 028 -0. 019 -0. 02S -0. 021 -0. 027 -0. 022 -0. 027 -0. 025 -0. 027 -0. 027 
+ .035 + .042 + .033 + .039 + .0.13 + .037 + •. 032 + .034 + .032 + .031 
+ .010 + .OIS + .u09 + .015 + .(1119 + .014 + .009 + .011 + .009 + .007 
- .040 - .036 - .045 - .042 - .t'4S - .OH - .049 - .048 - .U5Q - .U53 
+ .006 + .017 + .ous + .017 + .011 + .017 + .012 + .016 + .014 + .015 

-0.026 
+ .032 
+ .oos 
- .052 
+ .016 

66 ................. - .037 
67 ................. + .016 

- .049 - .038 - .().1.9 
+ .(l~J4 + .010 - .001 
+ .015 + .023 + .Ol2 

- .049 - .04o - .049 - .042 - .Ms - .ll44 - .049 - .o4• - .049 - .os1 - .050 
- .f)(Jl + .0(13 - .100 - .01)5 - .01~ - .009 - .014 - .016 - .018 - .024 - .023 

68 ................. + .027 
69 ................. + .1)12 
70 ................. + .OJ5 

.Q(H) + .010 - .(101 
+ .003 + .010 - .001 

+ .012 + .016 + .on1 + .009 + .003 + .or16 + .001 + .001 - .001 - .001 
- .1101 + .004 - .005 - .002 - .oos - .005 - .010 - .010 - .012 - .018 

- .006 
- .017 

- .001 + .o03 - .006 - .oos - .on - .009 - .014 - .015 - .011 - .023 - .oro 
71 ................. + .032 + .020 

f~::::::::::::::::: t :31! 1t :~~ 
74 ................. + .1)66 + .054 
i5 ............•.... + .079 + .067 

76 ................. + .010 - .002 
77 ................. + .032 + .ow 
78.. ............... + .oos - .004 
79 ................. + .009 - .003 
80 ................. + .OO'J - .010 

+ .021 + .om 
+ .OU + .033 
+ .01'1 + .003 + .067 + .o.;o 
+ .013· + .062 

+ .010 - .001 
+ .034 + .023 
+ .010 - .001 
+ .012 + .001 
+ .001 - .010 

+ .016 + .019 
+ .()?,4 + .042 
+ .01).1 + .013 
+ .057 1+ .067 
+ .002 I+ .066 

.ooo I+ .011 
+ .0241+ .0.15 

.000 + .011 
+ .OO'J + .015 
- .010 - .002 

81.. ............... + .028 + .016 + .021 + .010 + .OOll + .009 
82 ................. + .OH + .022 + .0.31 + .020 + .020 + .027 
83 ................. + .004 - .008 + .005 - .006 - .005 + .004 
84 ................. + .049 + .037 + .049 + .038 + .0'!9 + .047 
85 ............. c ... + .007 - .005 + .U08 - .003 - .002 + .009 

SG ................. + .032 + .020 + .027 + .016 + .016 + .020 
87 ................. + .032 + .020 + .o:n + .020 + .021 + .o:>.o 
SS ................. - .004 - .016 - .003 - .014 - .013 - .002 
89 ................. - .oos - .020 - .009 - .020 - .019 - .010 
90 ................. - .025 - .037 - .028 - .039 - .039 - .0.34 

91 ................. + .049 + .(l:J7 + ,Q.19 + .0.38 + .038 + .047 
92 ................. + .028 + .016 + .026 + .015 + .01s + o . .., . ., 
9~l ................. - .029 - .041 - ,o;H - .042 - .042 - .0.'4 
94 ................. - .007 - .019 - .007 - .OIS - .017 - .OOS 
95 ................. + .007 - .005 + .008 - .003 - .002 + .009 

~~:::::::::::::::::!= :~ 
9S ................. + .049 
93................. .000 
100 ................ - .007 

101. ............... 1+ .05S 
102.. .............. + .040 
lU:l ................ + .000 
1U4 ................ - .OJ.'i 
105 ................ - .005 

- .052 
- .015 
+ .IJ;l7 
- .012 
- .019 

+ .046 
+ .028 
- .006 
- .027 
- .017 

- .041 
- .003 
+ .045 
- .002 
- .006 

+ .056 
+ .0.33 
- .001 
- .OH 
- .006 

- .052 - .051 
- .014 - .01'.I 
+ .(131 + .0.34 
- .013 - .013 
- .017 - .016 

+ .045 + .045 
+ .022 + .021 
- .012. - .012 
- .025 - .024 
- .017 - .017 

- .042 
- .(Jl);J 
+ .0:37 
- .005 
- .007 

+ .052 
+ .021 
- .012 
- .015 
- .009 

+ .010 
+ . 003 
+ .11(14 
+ .058 
+ .057 

+ .002 
+ .026 
+ .002 
+ .006 
- .Ull 

.000 
+ .018 
- .005 
+.ms 

.000 

+ .011 
+ .021 
- .011 
- .019 
- .043 

+ .038 
+ .013 
- .043 
- .017 

.000 

- .051 
- .012 
+ .028 
- .014 
- .016 

+ .043 
+ .012 - .021 
- .024 
- .018 

106 ................. - .00-1 
107 ................ + .039 
108 ................ + .001 
109 .......... : ..... + .Q.14 

- .016 - .004 - .015 - .014 
+ .027 + .037 + .026 + .026 
- .011 + .002 - .009 - .008 
+ .032 + .045 + .Q.34 + .035 
_ .004 + .005

1

_ .000 _ .006 

- .004 - .013 
+ .034 + .025 
+ .002 - .007 
+ .043 + .();!4 

110 ................ + .008 

111. ............... - .004 
112 ................ + .037 
11~ ................ - .021 
1!4.. .............. + .023 
115 ................ + .003 

- .016 - .008 - .019 - .019 
+ .025 + .039 + .028 + .029 
- ',(l'.J3 - .020 - .031 - .oso 
+ .on + .012 + .001 .ooo 
- .009 + .004 - .007 - .006 

_ .001 II- .010 

- .014 - .023 
+.OH + .032 
- .019 - .02S 
- .006 - .015 
+ .002 - .007 

116 ................ + .014 + .002 + -~ - .003 - .003 - .003 - .012 
117 ................ + .043 + .031 + .1.145 + .034 + .035 + .046 + .037 
l!S ................ + .018 + .006 + .019 + .008 + .009 + .021 + .P!2 
119 ................ + .0:)3 + .OU + .0:?.3 + .012 + .013 + .024 + .015 
120 ................ + .002 - .010 ·+ .002 - .009 .,- .oos .ooo - .009 

121.. .............. + .012 .ooo + .012 + .001 + .002 + .on + .002 
122 ................ + .022 + .010 + .CY.!2 + .011 1+ .012 + .O:?O + .Oil 
123 ................ - .031 - .043 - .031 - .042 - .041 - .032 - .041 
124 ................ - .014 - .02(1 - .016 - .027 i- .027 - .020 - .029 
125 ................ - .004 - .016 - .007 - .018 ,- .018 - .011 - .020 

126 ................ - .002 - .014 - .005 - .016 - .O!I\ - .010 - .019 
127 ................ + .oos - .004 + .004 = ·.000137· 1·= .• 000137 - .001 - .010 
128................ .000 - .012 1- .002 - .004 - .013 
129 ................ + .003 - .009 .000 - .011 1- .011 - .005 - .014 
130 ................ - .026 - .038 - .CY.!7 - .038 - .037 - .028 - .037 

131.. .............. - .009 - .021 - .010 - .021 1- .021 - .013 - .022 
132 ................ - .014 - .026 - .014 - .0251- .0'24 - .015 - .024 
133 ................ - .011 - .023 - .013 - .0"..4 - .024 - .018 - .027 
134 ................ - .016 - .028 - .017 - .028 - .027 - .018 - .027 
la5 ................ - .012 - .024 - .013 \- .024 - .OZ3 - .OU 1- .O'.l3 

136 ................ - .001 - .013 - .001 1
1
- .0121- .011 1- .0021- .Oll 

137 ................ ,+ .013 + .001 + .012 + .001 + .0021+ .010 + .001 
138 ................ - .007 - .019 - .007 - .018 - .017 - .007 - .016 
139 ................ + .024 + .012 + .023 + .012 1+ .012 1+ .021 + .012 
140 ................ + .027 + .015 + .026 + .015 + .016 + .025 + .016 

+ .01! + .005 + .007 + .002 + .001 - .001 - .007 - .006 
+ -040 + .034 + .0311 + .034 + .(137 + .035 + .035 + .036 
+ .Ul3 + .01.17 + .012 + .(HJ7 + .011 + .009 + .010 +.Oil 
+ .067 + .061 + .067 + .062 + .067 + .065 + .066 + .067 
+ .0611 +.OM + .057 + .052 + .05:1 + .051 + .049 + .050 

+ .010 + .004 + .010 j+ .005 + .010 + .008 + .0091 + .010 
+ .(137 + .0.11 + .0.17 + .0.32 + .0.18 + .036 + .0.37 + .038 
+ .010 + .0% + .010 + .005 + .008 + .006 + .006 + .007 
+ .Ol6 + .010 + .016 + .011 + .016 + .014 + .014 + .015 
- .005 - .011 - .005 - .010 - .008 - .010 - .010 - .009 

- .OO'J - .008 - .007 
+ .021 + .015 + .019 
+ .002 - .orJ4 + .1J02 
+ .045 1+ .O.'l9 + .OH 
+ .009 + .003. + .008 

- .012 
+ .014 
- .003 
+ .O:l9 
+ .003 

- .016 - .018 - .025 
+ .014 + .012 + .007 

.000 - .002 - .002 
+ .0-12 + .040 1+ .039 
+ .007 + .005 + .005 

..... 014 + .008 + .012 

.j. .ow + .0~3 + .028 
- .002 - .008 - .ona 

+ .007 
+ .023 
- .008 

+ .007 + .005 + .003 
+ .026 + .024 + .024 
- .00.3 - .005 - .004 

- .012 - .OIS - .012 - .017 - .014 - .016 - .015 
- .040 - .046 - .043 - .048 - .047 - .049 - .052 

+ .044 + .0.18 + .0~2 
+ .01~ + .012 + .016 
- .036 - .Q.12 - .017 

+ .0.37 
+ .Oil 
- ".042 

+ .().~9 + .037 + .036 
+ .012 + .010 + .009 
- .ow - .042 - .043 

- .009 - .0!5 - .010 - .015 - .011 - .013 - .013 
+ .ooo + .003 + .om + .004 + .009 + .007 + .008 

- .044 
- .OOI 
+ .0'211 
- .008 
- .009 

+ .cw.; 
+ .012 
- .021 
- .016 
- .013 

- .0.50 - ,1)44 - .049 
- .010 - .Ofl41- .009 
+ .02·3 + .nw + .021 
- .014 - .010 - .015 
- .015 - .010 - .015 

+ .042 + .046 + .041 
+ .OOIJ + .00~ + .00.'l 
- .CY.!7 - .024 - .O'l9 
- .022 - .IJ17 - .022 
- .019 - .015 - .020 

- .046 - .048 
- .005 - .007 
+ .020 + .OIS 
- .013 - .015 
- .012 - .014 

+ .0431+ .041 
+ .001 - .001 
- .031 - .033 
- .019 - .021 
- .018 - .0'20 

- .oo.s - .on - .oor, - .011 - .oo7 - .009 
+ .032 + .026 + .031 + .026 + .029 + .027 
+ .002 - .004 + .002 - .003 + .002 .ooo 
+ .040 + .0.34 + .038 + .O.'l3 + .034 + .o.'l2 
- .007 - .013 1- .009 - .OH - .0141- .016 

- .020 - .0261- .022 - .027 - .026 - .028 
+ .041 + .035 + .040 + .035 + .040 + .038 
- .0191- .025 - .020 - .025 - .021 - .023 
- .02() - .026 - .027 - .032 - .0.37 - .0:19 
- .001 - .007 - .003 - .oos - .007 - .009 

- .0131- .019 - .018 - .023 - .026 - .028 
+ .044 + .038 + .043 + .038 + .041 + ,039 
+ .022 + .016 + .022 + .017 + .O'.l3 + .021 
+ .o~ I+ .0111+ .021 + .018 + .0"..3

1

+ .O'i1 
.ooo - .006 - .001 - .006 - .001 - .003 

+ .010 + .OOI + .009 + .004 + .008 1+ .006 

:'.: :~~~ I:'.: :&n : :~* :'.: :fil~ : :fil~ I: :8~~ 
- .025 - .031 - .02~ 1- .0.32 - .031 - .O:l3 
- .015 - .021 - .01~ - .023 - .021 - .023 

- .014 - .020 - .016 - .021 - .020 - .022 = :~~ i: :8fi = :~~ c :8~t = :8~~ = :8~~ 
- .010 - .om - .012 - .011 - .016 - .018 
- .031 - .037 - .();l2 - .037 - .035 - .037 

- .016 - .CY.!2 - .018 - .023 - .022 - .024 
- .017 - .023 - .OlS - .023 - .020 - .022 
- .0'22 - .028 - .024 - .029 - .028 - .0.30 
- .019 - .025 - ,()';?() - .025 - .021 - .02.3 
- .016 - .022 - .017 - .022 - .019 '- .021 

- .004 - .010 - .005 - .OIO 
+ .009 + .003 + .008 + .003 
- .008 - .014 - .oos - .013 
+ .019 + .013 + .019 + .014 
+ .024 + .018 + .024 + .019 

- .007 - .009 
+ .006 + .004 
- .009 - .011 
+ .017 + .015 
+ .022 + .020 

- .047 
- .006 
+ .014 
- .018 
- .015 

+ .039 
- .005 
- .037 
- .022 
- .022 

- .009 
+ .027 
+ .001 
+ .030 
- .020 

- .030 
+ .038 
- .022 
- .048 
- .013 

- .034 
+ .038 
+ .02.3 
+ ,021 
- .002 

+ .007 
+ .015 
- .043 
- .0.15 
- .025 

- .024 
- .018 
- .013 
- .ow 
- .039 

- .026 
- .021 
- .032 
- .02.1 
- .022 

- .009 
+ .005 
- .009 
+ .015 
+ .021 

- .024 
+ .00.'> 
- .001 
+ .040 
+ .006 

+ .004 
+ .025 
- .003 
- .014 
- .051 

+ .037 
+ .010 
- .042 
- .012 
+ .009 

- .046 
- .005 
+ .015 
- .017 
- .014 

+ .040 
- .004 
- .0:16 
- .r.21 
- .0'21 

- .oos 
+ .02S 
+ .002 
+ .O~l 
- .019 

- 029 
+ .0~9 
- .021 
- .047 
- .012 

- .00.3 
+ .039 
+ .024 

! :g~f 
+ .0011 
+ .016 
- .042 
- .034 
- .O'.M 

- .023 
- .017 
- .012 
- .019 
- .038 

- 025 
- .0'20 
- .031 
- .022 
- .021 

- 008 
+ 006 

+ ::m 
+ .022 
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Anomali.esfor various deptha of compensation-Continued. 

Depth, 42.6 

I 
Depth,56.9 Depth, Depth,85.3 

I 
Depth, 113. 7 Depth, 127.9 Depth, 156.25 Depth, 184.6 

km. km. 60.0km. km. km. km. km. km. 
Number ofstation 

g-g. g-
(g.+12) (/-:-fo 

g-
(g.+11) 

g-
(g.+10) fl-Oo 

(/-
(g.+9) g-g. g-

(g.+6) g-g. g-
(g.+5) 11-0o 11-

(g.+2) g-g. g-
Cga-1) 

------11--- ------------------------ --- ---------------
141.. •...•••.••.... -0.009 -0.001 -0.008 -0.019 -0.018 -0.007 -0.016 -0.00S -0.014 -0.008 -0.01~ -0.009 -0.011 -0.010 -0.009 
142 ..•.•••••.....•• + .019 + .001 + .019 + .oos + .009 + .020 + .on + .019 + .01a + .019 + .014 + .01s + .016 + .0111 + .019 
143 .•....•••.....•. + .028 + .016 + .028 + .017 + .018 + .027 + .018 + .026 + .020 + .025 + .020 + .024 + .022 + .022 + .023 
144 ...••••..•...... + .006 - .006 + .005 - .006 - .005 + .003 - .006 + .002 - .004 + .001 - .004 - .001 - .003 - .002 - .001 
145 ...••••....••... + .028 + .016 + .027 + .016 + .016 + .024 + .015 + .022 + .016 + .020 + .015 + .018 + .016 + .016 + .017 

146 .••....••.•..•.. + .017 + .005 + .016 + .005 + .005 + .014 + .005 + .011 + .005 + .010 + .005 + .007 + .005 + .004 + .005 
147 .••••.....•..... + .029 + .017 + .027 + .016 + .016 + .0"24 + .015 + .021 + .015 + .019 + .014 + .016 + .014 + .013 + .014 
148 .•.••....••..... + .001 - .on - .001 - .012 - .012 - .006 - .015 - .010 - .016 - .012 - .017 - .016 - .018 - .020 - .019 
149 .•.•...••••..... - .010 - .022 - .01~ - .024 - .024 - .OIS - .027 - .023 - .029 - .026 - .031 - .030 - .032 - .OOS - .034 
150 ....•......••... + .0171+ .005 + .016 + ,005 + .005 + .013 + .004 + .010 + .004 + .009 + .004 + .006 + .004 + .002 + .003 

151.. •.••..••....•• + .042 + .030 + .040 + .029 + .029 + ,037 + .028 + ,033 + .027 + .032 + .027 + .028 + .026 + .024 + .025 
152 ....••••..•••... + .025 + .013 + .020 + .009 + .009 + .on + .002 + .ooa - .003 .ooo - .005 - .006 - .oos - .012 - .ou 
153 •••..•...••.••.. - .007 - .019 - .009 - .020 - .02() - .012 - .021 - .015 - .021 - .016 - .021 - .019 - .021 - .022 - .021 
154 ................ - .021 - .033 - .023 - ,034 - ,034 - .027 - .036 - .030 - .036 - .032 - .037 - .036 - .038 - .039 - ,038 
15.5 ..••••.••••.•••• - .007 - .019 - .oos - .019 - .019 - .010 - .019 - .013 - .019 - .014 - .019 - .017 - .019 - .020 - .019 

156 .•••.•••••..•••. + .007 - .005 + .004 - .001 - .001 - .002 - .on - .001 - .013 - .009 - .014 - .014 - .016 - .019 - .018 
157 .•.•.••..•..•.•. - .012 - .024 - .015 - .026 - .026 - .023 - .032 - .028 - .034 - .031 - .036 - -036 - .038 - .ou - .040 
1ss ...••.•..••...•. + .004 - .oos + .001 - .010 - .010 - .004 - .013 - .009 - .015 - .on - .016 - .016 - .01s - .020 - .019 
159 ..•••.•..•••.... + .021 + .009 + .018 + .007 + .007 + .012 + .003 + .007 + .001 + .005 .ooo .ooo - .002 - .004 - .003 
160 ....••...••..... + .006 - .006 + .003 - .oos - .oos - .001 - .010 - .006 - .012 - .oos - .013 - .012 - .014 - -016 - .015 

!RI.. .......•...... - .003 - .015 - .005 - .016 - .016 - .009 - .018 - .013 - .019 - .015 - .020 - .• 019 - .021 - .022 - .021 
162 ..••....••...••• + .033 + .o:!l + .032 + .021 + .021 + .030 + .021 + .021 + .021 + .026 + .021 + .02-1 + .022 + .021 + .022 
163 ................ + .011 + .oo:; + .010 + .005 + .oos + .013 + .004 + .010 + .oo4 + .ooo + .004 + .006 + .004 + .003 + .004 
164 ................ + .003 - .009 + .001 ~ .010 - .010 - .002 - .011 - .006 - .012 - .007 - .012 - .010 - .012 - .012 - .on 
165 ................ - .007 - .019 - .009 - .020 - .020 - .013 - .022 - .017 - ,003 - .018 - .023 - .001 - .023 - .024 - .023 

166 ..•...••.•.••... - .009 - .021 - .010 - .021 - .021 - .013 - .022 - -015 - .021 - .017 - .022 - .019 - .021 - .022 - .021 
167 ...•..••.••••... - .002 - .ou - .002 - .013 - .012 - .003 - .012 - -004 - .010 - .004 - ,009 - .005 - .007 - -006 - .005 
168 ....•........... + .022 + .010 + .022 + .on + .012 + .021 + .012 + .021 + .015 + .020 + .015 + .020 + .01s + .019 + .020 
169 .•...•..••...... + .023 + .011 + .023 + .012 + .013 + .022 + .013 + .021 + .015 + .020 + .015 + .019 + .017 + .018 + .019 
110 .•...•.•••••.... + .011 + .oos + .011 + .006 + .001 + .015 + .006 + .014 + .oos + .013 + .oos + .012 + .010 + .010 + .on 

111: ...••.•..••••.. - .ou - .026 - .015 - .025 - .026 - .018 - .021 - .021 - .021 - .022 - .021 - .02s - .021 - .027 - .026 
112 ...••••......•.. - .015 - .021 - .015 - .027 - .021 - .022 - .031 - .0"..6 - .oa2 - .029 - .034 - .034 - .036 - .03s - .037 
173 ..••.••..• ~ ••••. + .004 - .oos +· .002 - .009 - .009 - .001 - .010 - .003 - .()09 - .005 .,... .. 010· - .007 .. - .009 - ,009 - .oos 
174 .••.•••.•••••.•. - .011 - .o29 - .019 - .oao - .030 - .022· - .o:n - .025 '- .031 ~ .026 - .011 - -028 - .030 - .031 - .030 
175 .•••••..•.•••••• - .001 - .010 - .oos - .019 - .019 - .012 - .021 - .016 - .022 - .018 - .023 - -023 - .025 - .027 - .026 

176 .•..•••.....•.•. - .010 - .022 - .011 - .022 - .022 - .013 ~ .022 - .016 - .022. - .017 - .022 - .019 - .021 - .022 - .021 
177 .••••••••••.••.. + .010 - .002 + .010 - .001 .000 + .OIO + .001 + .009 +,.003 + .008 + .003 + .008 + .006 + .007 + ·.oos 
178 .•.•••.•..•..••. + .012 .ooo + .012 + .001 + .002 + .010 + .001 + .009 + .003 + .009 + .004 + .oos + .006 + .006 + .007 
179 .••••••..••••••• - .018 - .030 - .017 - .028 - .027 - .017 - ·.026 - .017 - .023 - .017 - .022 - .018 - .020 - .019 - .018 
180 .•..••..•.•••••. - .031 - .043 - .032 - ,043 - .042 - .033 - .042 - .034 - .040 - .035 - .040 - .036 - .038 - .038 - .037 

181.. •••..•••...... + .025 + .013 + .025 + .014 + .015 + .025 + .016 + .023 + .011 + .023 + .018 + .022 + .020 + .021 + .022 
182.. •.....•....... - .040 - .052 - .041 - .052 - .o.;1 - .on - .oso - .042 - .048 - .042 - .047 - .014 - .046 - .015 - .ou 
183.. •••••...•..... - .038 - .oso - .0.111 - .049 - .048 - ,039 - .048 - .on - ,047 - .on - .046 - .042 - .044 - .044 - .043 
184 .••..••...•...... - .018 - .030 - .018 - .029 - .028 - .019 - .028 - .019 - .O"..S - .019 - .024 - .020 - .022 - .021 - .020 
185 .•..••......•.•. + .022· + .010 + .. ()22. ""'" .• 011 + .012 + .021 + .012 + .020 + .014 + .02() + .015 + .019 + .011 + -018 + •. 019 

186 .. : ••.....•..••. + .019 + .001 + .019 + .oos + .009 + .020 + .011 + .020 + .014 + .020 + .015 + .020 + .01s + .020 + .021 
187.. .••.......•... + .024 + .012 + .024 + .013 + .014 + .l)'>..3 + .014 + .023 + .017 + .023 + .018 + .022 + .020 + .021 + .022 
188 ..••............ + .046 + ,034 + .0·16 + .005 + .036 + .045 + .036 + .043 + .037 + .042 + ,037 + .041- + .039 + .038 + .039 
1S9 ....•........... + .039 + .027 + .Ol() + .029 + .030 + .040 + .031 + .040 + .034 + .041 + .0~6 + .O!O + .038 + .039 + .040 
190 ...••••.....•.•. + .025 + .013 + .0!!5 + .014 + .015 + .025 + .016 + .025 + .019 + .025 + .020 + .025 + .023 + .024 + .025 

191.. •••...•.....•. + .017 + .()1)5 + .018 + .007 + .oos + .019 + .010 + .019 + .013 + .020 + .015 + .019 + .011 + .019 + .020 
192 ....•...•....... + .024 + .012 + .025 + .014 + .015 + .026 + .017 + .027 + .021 + .C27 + .022 + .027 + .025 + .027 + .028 
193 ....•....•....•. + .001 + .025 + .038 + .021 + .02~ + .019 + .oao + .oas + .012 + .038 + .oaa + .oa~ + .036 + .036 + .oa1 
191 .••••...•..••••. + .015 + .003 + .011 + .()06 + .007 + .019 + .0111 + .019 + .013 + .019 + .014 + .019 + .011 + .017 + .01~ 
195 ••••....•...•••. + .036 + .024 + .035 + .024 + .024 + .002 + .023 + .027 + .021 + .024 + .019 + .019 + .017 + .012 + .013 

100 ... .-•.•.•.....•. + .045 + .003 + .045 + .034 + .oa.5 + .OH + .oos + .044 + .o:is + .o.1a + .oas + .042 + .040 + .041 + .0-12 
197 ....•••.•....... + .015 + .ooa + .015 + .004 + .oos + .014 + .oo5 + .c14 + .oos + .ou + .009 + .013 + .on + .012 + .013 
198 .•.••••.•...•... + .o63 + .051 + .064 + .o.;3 + .054 + .or.a +· .o.;4 + .0i;2 + .o56 + .001 + .OM + .o.~9 + .os1 + .056 · + .001 
199 •••••••.•••••••.• + .02.5 + .013 + .025 + .ou + .Olfi + .02.5 + .016 + .025 + .019 + .025 + .020 + .025 + .003 + .024 + .025 
200 ..••••..•....... + .015 + .003 + .015 + .0041+ 0 005 + .015 + .006 + .ou + .oos + .014 + ,009 + .014 + .012 + .013 + .014 

201. ••••........... + .oa.5 + .023 + .006 + .025 + .026 + .o38 +· .029 + .oas + .032 + .038 + .033 + .037 + .035 + .o37 + .oas 
202 ....•........... + .035 + .0"..3 + .034 + -023 + .024 + .032 + .023 + .029 + .023 + .038 + .023 + .02.; + .023 + .021 + .022 
203 .•.•..•...•..... + .059 + .047 + .059 + .1)18 + .049 + .Q.59 + .050 + .05S + .052 + .058 + .053 + .057 + .Q.55 + .056 + .0.57 
201.. •.•.•••.••.••. - .015 - .027 - .015 - .026 - .025 - .017 - .026 - .OIS - .024 - .018 - .023 - .020 - .022 - .021 - .020 
205 •...•........... + .010 - .002 + .010 - .001 .ooo + .010 + .001 + .010 + .004 + .009 + .004 + .009 + .001 + .oos + ,009 

206 .••.•........... + .030 + .018 + ,030 + .019 + .020 + .028 + .019 + .021) + .020 + .025 + .02() + .024 + .022 + .022 + .023 
207 ........•....... - .015 - .027 - .Orn - .027 - .026 - .018 - .027 - .021 - .027 - .022 - .027 - .024 - .026 - .027 - .026 
20S ..••••.......... + .002 - .010 + .002 - .009 - .008 + .001 - .oos .000 - .ooo .ooo - .oos - .002 - .004 - .003 - .002 
209 •••••••.•.•.•.•• + .048 + .O"J6 + .047 + .036 + .03/i + .OH + .035 + .042 + .036 + .O·IO + .005 + .OOS + .0.36 + .035 + .006 
210 •.......•....... - .015 - .027 - .016 - .021 - .021 - .019 - .028 - .021 - .027 - .023 - .028 - .026 - -028 - .029 - .028 

211 .••.•.......••.. - .010 - .022 - .on - .022 - .022 - .013 - .022 - .01s - .021 - .011 - .022 - .019 - .021 - .022 - .021 
212 ..•.•........... + .or:.o + .04S + .059 + .01s + .04S + .o56 + .on + .054 + .04s + .052 + .041 + .oso + .048 + .047 + .o4s 
213 ....••........•. + .027 + .015 + .026 + .015 + .016 + .024 + .015 + .021 + .015 + .019 + .014 + .017 + .015 + .014 + .015 
214 .••.••........•. + .049 + .037 + .048 + .037 + .037 + .046 + .037 + .oa + .038 + .043 + .oos + .040 + .038 + .037 + .038 
215 •••••••••••••••• - .010 - .022 - .012 - .023 - .023 - .016 - .025 - .021 - .027 - ·.024 - .029 - .027 - .029 - .031 - .030 

216 ...••••••....... + .018 + .006 + .017 + .ooo + .007 + .015 + .006 + .013 + .007 + .Oil + .006 + .009 + .007 + .006 + .007 
217 •.••....•......• + .007 - .005 + .005 - .006 - .006 + .002 - .007 - .002 - .oos - .003 - .oos - .006 - .oos - .010 - .009 
21s ....••..........••••.....••••••• + .on + .oao + .031 :'.: •. 0023.47 I_+ ·.~!65 I+_ .. 00~31 :'.: .. 00!111·-··.·,;;2·· :.:··.0·4·1··1-···.·0·••·1-···.·04··1·· _····.·o·.-9· ·-···.·04··s· 219 ...............• - .0331- .045 \- .03S - .046 - .046 .,. • , .,... •u , 
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SUMMARY OF MEAN ANOMALIES FOR VARIOl'S DEPTHS OF COMPENSATION AND THE VARIOUS VALUES OF 
EQUATORIAI, GRAVITY. 

Depths ~f ~ompensstion: •••..•.•••.•. ~ ••.•.•••...•..•• ·I 42.6km. I 56.9km. 60.0km. 85.3km. 

Equatorial value of i:;rav1ty •.••••..•.••......•.....•.••. · 978. 030 1 978. oo · ms. ooo 97S. r141 978.030 978. 040 978.03111~ 
---------

Mean anom:illes with rei;:ird to sign, using p-oups •.....••••••. +0.012 o. ono +o. on o. ono +0.010 (j.00() +o. 009 0. 000 
Menn anomalies without regard to sign, usmg i:;roups •.••.•... .019 .016 .018 .016 .0181 .017 
Mean anomal!es w!th regard to sign, all stati~ .•.••..•.••••. + .012 .ooo + .on .ooo .ooo + .008 - .001 
Mean anomalies w1thou~d to sign, all stations ••..•.••••• .022 .020 .021 .020 .020 .020 .020 
Mean a.nomnlles with re to sign, all stations (Seattle sta-

tions omitted) .••....•••••....•.•.••.••.•..•••...••......••. + .013 + .001 + .012 + .001 
.,_ .. _______ 

+ .001 + .0091 .ooo 
Mean anomalies without regard to sign, all stations (Seattle sta-

.Olli tions omitted) ••. ; •••••...••.••••.•••••••••••••..••••..••••. .021 I .019 .020 .019 ............. .020 .019 

Depths of compensation ••••••.••••••.••••••••••••.••••• 113.7km. 127.9 km. 156.25 km. I 184.6 kil'.i. 

Equatorml ,·niue of gravity •••••••••••••••••.••••.•••••. 978.0311 978.036 978.030 978.035 978.030 978.032 978.030 978.029 

---------------------
Mean anomalies with regard to sign, using poups •.•...••••••• +o.ooo o.ouo +0.005 o.ooo +0.002 o.ooo -0.001 0.000 
Mean e.nomalies without re~d to sign, usmg groups ••••••••• .018 .Ol7 .018 .017 .018 .018 .019 .019 
Mean anomalies with regar to sign, oll stations .•.•••••.••.•• + .005 - .001 +.OM - .001 + .001 - .UOl - .002 - .001 
Mean anomalies without re~ to slgna!J. all ste.tlons ••....••.•. .020 .020 .020 .020 .020 .021 .021 .021 
Mean anomalies with regar to sign, stations (Seattle sta· 

tions omitted) .••....••.•....••....••••••..•••••....••....•. + .006 .000 +.005 .ooo + .002 .ooo I - .001 .ooo 
Mean anomalies without regard to sign, all stations (Seattle sta· 

tlons omitted) •.•••.•..••••....••••..••••.• ·• ••• ···'.········ I .020 .019 .()3J I .Ql9 \ .020 .020 .020 .020 

The names, elevations, and locations of the stations are given in the table on pages 50-52. 
The values of g-g0 for any depth are obtained by combining the correction for topography 
and compensation for that depth given in the table on pages 100-102, with the correction for the 
elevation of the station and the theoretical value of the gravity for the latitude of the station 
computed by the Helmert formula of 1901, which are given on pages 50-52. In this formula the 
value of the first term is 978.030. This is the value in dynes of the intensity of gravity at the 
equator. In order to get the Hayford 1912 anomalies (which were computed by a formula 
which is the same as· that of Helmert of 1901, except·that the first term is 978.038), 1tdd alge
braically - 0.008 to the g-g0 values. For instance, the value ·of g-g0 for station 25 and the 
depth 42.6 km. is -0.005. The 1912 anomaly will be -0.013 dyne. 

The difference at a station between the values of g-g0 for any two depths is of the same·amount, 
but of opposite sign, to the difference between the effects of topography and compensation for 
the same depths in the table on pages 100-10~. 

The differences, g-g0 , between the observed ·gravity and the computed gr11vity using a. 
depth of compensation.of 42.6 km. and the Helmert 1901 formula. are shown in the second 
column of the preceding table. The mean value of g-g0 for this depth was found to be +0.012 
dyne. In obtaining this mean groups of stations within limited areas were combined and each 
group given unit weight. The third column of the preceding table contains the anomalies for 
the depth 42.6 km. after the mean.of the second column, + 0.012, has been applied as a correction 
to the first term of Helmert's formula. The~e are the most probable anomalies from observa
tions in the United States if a depth of compensation of 42.6 km. and a flattening of 1/298.2 are 
assumed. The anomalies for the other depths were obtained in a similar mitnner, except for 
the d~pth 60.0 km. The anomalies for this depth were obtained from the analytical solution 
le on page 123. 

The use of 94 additional stations in the United States has changed the value of the first 
term of the United States Coast and Geodetic Survey gravity formula of 1912, based on a depth 
of 113.7 km., only from 978.038 to 978.036. The lowest value of the first temi of the grn.vity 
formula as obtained in the preceding table is 978.029 for the depth .of 184.6 km .. 
· If individual stations are investigated, it will be found that those stfitions which are in 

mountainous regions and ttlong tho coast near deep water have the greatest range in the values 
of g-g0 in the preceding table. 

At the end of the table there is given a summary of the mean anomalies for various 
depths of compensation and thfll several values of equatorial gravity. This shows that the mean 
anomaly with regard to sign when stations near together are combined in groups has the same 
sign and is within 0.001 of the mean of all stations for each deptp. It also shows that the Seattle 
stations at which the anomaly is - 0.0!)3 for each have little effect in deciding the character of 
the results. For the purpose of comparison the means with regard to sign are given below for 
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the ·formufa derived from the investigation of which special publication No. 12 is a report. 
It has 978.038 ns the first term, which is also the value of gravity at the equator. 

The solution by.least squares which gave from data in the United States the theoretically 
best value of grnvity nt the equator and the depth of compensation is discussed on pages 123 
and 124. In the above table there are given the values of the anomalies for the depth thus 
determined, 60 km., although the depth, 56.9 km., gives nearly the same set of values. 

The summary alone gives no strong evidence in favor of any one depth of compensation, 
for the means without regard to sign have little change from one depth to another while the 
mean with regard to sign is made the same (zero) for each depth. 

The means with regard to sign of the anomalies for the different depths based upon the 
United States Coast and Geodetic Survey formula of 1912 are given in the following table: 

Mean anarnalies for '!larioua deptha, based upon the United States Coast and Geodetic S'UT'l>e/J formula of 191!, 
'Y.=978.038 (l+o.oossoi sin2 .p-0.000001ain2 2.p). 

Depths or compensation ................................ 42.6km. 56.9km. 60.0km. 85.3km. 113.7km. 127.9km. 156.25km. 184.6km. 

---------------------
Mean anomaly with regarrl to sign, usinf groups ...... , ....... +0.004 +o.oos +0.002 +0.001 -0.002 -0.003 -0..006 -0.009 
Mean anomaly wUh regard to siim. for a I stations ............ + .004 + .003 .......... .ooo - .003 - .004 - .007 - .010 
Mean anomaly with regard to sign, omitting- Seattle stations •. + .005 + .004 .......... + .001 - .002 - .ooa· - .006 - .009 

This table is fo.structive only in showing how the computed value of gravity increa8es on 
an average with the depth of compensation. 

THE RELATION BETWEEN THE DEPTH OF COMPENSATION AND THE TOPOGRAPHY. 

While the mean anomalies with and without regard to sign, as shown in the summary above 
and the one on page 67, do not give any intimation as to which depth is the most probable .one, 
the tables given below do seem to throw some light on this question. 

The first part of the table shows the anomalies for the coast stations for the several depths, 
the second part has similar data for the mountainous stations below the general level, and the 
third one gives the data for mountainous stations above the general level, while the fourth 
and fifth parts of the table give the data for the stations near but not on the coasts and in the 
interior not in mountn.inous regions, respectively. The computed value in each ease from which. 
the anomalies were obtained depends upon the- theoretical value of gravity at the equator, as 
obtained from all of the 216 stations for the particular depth. 

B.wJf<YT'd anornaliesfor various depths of compenaation arranged in groups according to topography. 

·Station number 

I 42.6km. 56.9km. 85.3km. 113.7km. 127.9km. 156.:!5 km. 184.6km. 

Hayford anomaly for depth or compensation of:-

Twent.y-seven coast stations in the order or their distances 

I 
from the 1000-fathom line: 

54 •••••••••••••••••••••••••••••••••••.••••••••••....••. -0.005 -0.010 -0.017 -0.021 -0.023 .-0.025 -0.027 
18 ••.•.•••••••••••..•..•..•• · ••••.•......••••.•.•....... - .004 - .oos - .014 - .019 - .<Y.!2 - .025 - .027 
80 ••••••.•••••••••.•••.•..•...•••••.....••.....•.•..•.. - .010 - .010 - .on - .on - .010 - .010 - .009 
90 •.•.••••.••.••••••.•.........•••.......•.•••..... : ... - .037 - .039 - .043 - .046 - .o~ - .049 - .o.51 
92 ••...•.••••.•.••••••.•.........•........••••.•.•.••.. + .om + .015 + .013 + .012 + .011 + .010 + .010 
) .......................................... ........... + .019 + .015 + .010 + .007 + .005 + .003 .+ .002 
125 .................................................... - .016 - .018 - .020 - .021 - .023 - .023 - .024 
8 •.....•.•..........................................•.. + .031 + .030 + .028 + .029 + .028 + .029 .+ .030 
126 •••••••••••••••••••••••••••••••.•••••••••••••.•••••. - .014 - .016 - .019· - .020 - .001 - .022 - .023 
215 •••••••••••••.••......................•••.•.•.•..•.. - .022 - .023 - .025 - .027 - .029 - .029 - .030 
149 .................................................... - .022 - .024 - .027 - .029· - .031 - .032 - .034 
164 .•••••.•.•••..•.....•...... •·•·· ..... •·•••· ..... · .••. - .009 - .010 :- .on - .012 - .012 - .012 - .on 
127 .................................................... - .004 - .007 - .010 - .012 - .014 - .015 - .017 
5 ..•...•.....••••.•..•.•.•.......••........•...•....... - .009 - .010 - .on ·- .on - .012 - .011 - .on 
4 •••.•.•.•.............•.•.....................•....... + .005 + .004 + .002 + .002 + .001 + .001 + .001 
27 ••..•.•..••.••••••...........•.........•.........•.•. + .025 + .025 + .025 + .024 + .024 + .024 + .023 
26 •••••••••••••••••••••••••••••••.••••.•••••••••••••••• + .027 + .027 + .026 + .026 + .()2.5 + .026 + .025 
66 •••••••••••.•••••••••••••.••••.•••••••••••••••••.•••. - .049 - .049 - .049 - .o~· - .049 - .049 - .oso 
2 ..•.•.•.•.•...........•.•.........•.........•......... + .029 + .o:tr + .023 + .020 + .019 + .017 + .015 
161. ................................................... - • 015 - .016 - .018 - .019 - .020 - .021 - .021 
3 ...................................................... 1 + .018 + .017 + .013 + .012 + .010 + .009 + .oos 
29 ••••.••••••.•••.•....•••••........•••.•...•.•.•....... + .009 + .oa~ + .007 + .007 + .006 + .006 + .005 
30 .. , .................................................. + .009 + .009 + .007 + -007 + .006 + .006 +·.005 
17 •••..••.•.•• ••·•·• ..... ·••···•·· ··•·· •.......•.• . : •.. - .015 - .Olli - .018 - .019 - .020 - .020 - .020 
7 ..•••••••.•••.•...........•......••.•...•.•.•......• ,. - .009 - .009 - .009 - .007 - .007 ·- .006 - .004 
159 .••••..•••..•.............•....•.••••.......•.•..... + .009 + .007 + .003 + .001. .ooo - .002 - .003 
128 .................................................... - .012 - .013 - .013 - .013 - .013 - .012 - .012 

Mean with regard to sign ••..•••••••••...•.•.•....... - .002 - .003 - .006 - .007 - .oos - .009 - .009 
Mean without regard to sign ......................... .017 .017 .017 .OIS .018 .018 .018 
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Hayford anon1alieafor various depths of compensation arranged in groups according to topography-Continued: 

Hayford anomaly for depth or compensation or-

Station number 
42.6km. 56.9km. 85.3 km. 113.7km. 127.0km. lj6.25km. 184.6 km. 

Thirty-m.x stations In m0untainous re~lons an<). below the 
~eral level arran~ In the order o their d1stanros be-

. Ii the general level: 
+0.003 -0.001 -0.006 -0.011 -0.014 -0.017 -0.022 70 •••••••••••••••••••••...••••••••......•.••••••••••••. 

156 .....•.•................•.•...•.•......•..•.•....... - .005 - .007 - .011· - .013 - .014 - .0111 - .018 105 •.•.•••.••..•.........••••••••....•••••••••••••.•••. - .017 - .017 - .018 - .019 - .020 - .020 - .1121 202 •.•••••••.•.......•....••••••.•.....•.•••••••.•••••. + .023 + .023 + .023 + .023 + .023 + ,023 + .022 67 ••.•••••••.•••.....•.•...•••••.•.•...•.•••••••.•••••• + .004 - .001 - .006 - .on - .014 - .018 - .023 
153 ......••••••.•••••••••....•••..••....••••••••••••••. - .019 - .020 - .021 - .021 - .021 - .021 - .021 210 .•..••.....•..•••••••••.•.•.•••.•.......•.•••••••••. - .027 - .027 - .028 - .027 - • 0"..8 - .02s - .028 175 .••...•...............•.•.•.••••••••..........•••.•. - .019 - .019 - .021 - .022 - .023 - .025 - .026 172 •••••••.••...•..•.•.••••..•••••••••..•......•••.•••• - .027 - .027 - .031 - .032 - .034 - .036 - .037 85 •••••••..•.••...•..••..••••..•.•••.•••••....•..•••••• - .005 - .003 .ooo + .003 + .003 + -005 + .006 
176 ••••••••••••.••.•.•....••••••.•.••••••.••.•.•.•••••• - .022 - .022 ...., .022 - .022 - .022 - .021 - .021 
131. .... ••••• ••••.•.•.......•.• ••·•·•·••• ••••.•.•.•••••• - .021 - .021 - .022 - .022 - .02'.l - .024 - .025 155 •.••..•••••••••••••.•...•...••..•.••••••••••...••.•. - .019 - .019 - .019 - .019 - .019 - .019 - .019 201 .....•..•..•••••••••••.••.•••••.....•••••••.•....•.. + .023 + .025 + .lnll + .032 + .033 + .035 + .038 63 •••..•.••....•••••••.••...••••••.•...••••••••••...... + .()()9 + .009 + .009 + .009 + .009 + ,009 + .oos 
198 .................................................... -1: • Olil + .053 + .054 + .056 + .056 + .057 + .057 113 .•••.••••.•••••••••....•.••.•.•••••.....•••••••••••• - .o.'!3 - .031 - .028 - .025 - .025 - .023 - .021 130 ................ ··································· - .038 - .038 - .037 - .037 - .037 - ,037 - .038 112 .................................................... + .025 + .028 + .032 + .035 + .035 + .038 + .039 110 .................................................... - .004 - .OU6 - .010 - .013 - .014 - .016 - .019 
111 .................................................... - .016 - .019 -·.023 - .026 - .027 - .028 - .lnl) 117 •••.••••••..•.......••..•.•.•.•.....•••......•.••••• + .0.11 + .034 + .037 + .038 + .038 + .039 + .039 115 .................................................... - .()()9 - .007 - .007 - .007 - .008 - ,009 - .012 109 .................................................... + .032 + .034 + .034 + .034 + .033 + .032 + .031 82 ••.••......•••••••••.......•...•••....•.••••.••..•••• + .022 + .020 + .018 + .015 + .014 + .012 + .008 
45 .•.••••.•..•.•••••••.•...•••.•••••••..••••••••••••••• + .039 + .037 + .030 + .022 + .018 + .012 + .004 194 .................................................... + .003 + .006 + .010 + .013 + .014 + .017 + .018 42~ .................................................... + .006 + .()(13 - .001 - .005 - .007 - .010 - .015 195 •••••••••.•.•.......•.•.•.•••.•..•••.•...•••••....•. + .024 + .024 + .023 + .021 + .019 + .017 + .013 49· ..................................................... + .009 + .010 + .012 + .012 + .012 + .012 + .010 
44 ••••••••.•..•...•••••••..••••..•.••••.••••••.•••••••• - .020 - .017 - .014 - .014 - .015 - .016 - .018 79 •••••••••••••••••••••••••••••••••••••.••••••••••••••• - .003 + .001 + .006 + .010 + .011 + .014 + .015 78 •.•..•••••••••......•••..•.•.•....•••....•••••..••••. - ,004 - .001 + .002 + .004 + .005 + .006 + .007 .69 ••••••••••.•..••••••••...•••••.•••••....••...•••••••. .ooo - .001 - .005 - .008 - .010 - .012 

I 
- .017 46 ..................................................... + .019 + .023 + .026 + .026 + .025 + -025 + .022 47 •••••••••..•.••••.•••••.•••••••..•••.....•••••..••••• - .032 - .027 - .022 - .019 - .018 - .017 - .017 

Mean with regard to sign ............................ .ooo .ooo ;ooo - .001 - .001 - .002 - .003 Mean without regard to sign ........................ .018 .018 .019 .020 .021 .021 .022 
Twenty ·stations in mountainous ree:lons and above the C level arranged in the order of their distances above 

hr:z5~~~~ _1~~~: .. ______ .. __ . __ .. ____ .. _. ___ .. ____ ..... _ - .009 - .on - .014 - .016 - .017 - .018 - .019 71 ..................................................... + .020 + .016 + .010 + .005 + .002 - .001 - .006 116 ••..•.....•••••••.•.•••••.•.•.•..••••.•..•....•••••. + .002 - .003 - .012 - .019 - .023 - .028 - .033 101. ................................................... + .046 + .045 + .043 + .042 + .041 + .041 + .040 52 ••••........••••••.•.•.•••.•.••••..•••••...•••.....•. + .019 + ·,015 + .008 + .001 - .003 - -007 - .013 
51 •••••.•..•••••.••....•••..••••.•.•••....••.....•••... + ,043 + .()'38 + .030 + .023 + .019 + .014 + .009 48 ..................................................... + .026 + .021 + .013 + .006 + .003 - .001 - .005 152 ••••... : ............................................ + .013 + .009 + .002 - .003 - .005 - .()08 - .011 50 ••••••••••••••••••••••••••••••••••••••••••••••••••••. + ,023 + .018 + .008 .ooo - .004 - ,009 - .015 98 ••••••••••••••••••••••••••••••••••••••••••••••••••.•• + .037 + ,034 + .028 + .023 + .021 + .018 + .015 
64 ••••••••••••••••••••••••••••••••••••••••••••••••••••• - .036 - .040 - .045 - .048 - .049 - .050 - .052 20 •.•..•••••.•...•.••••....•••...••....•••..•••....•••. + .026 + .022 + .015 + .012 + .010 + .008 + .006 86 ..•....••.••.••.....••...•••.•.•.•..•.•••..•••...•••. + .020 + .016 + .on + .008 + .007 + .005 + .004 103 ••.....•••••......•••.•..••••.•.•....•••..•.••...••. - .006 - .012 - .021 - .027 - .029 - .033 - .0.~6 75 ..................................................... + .007 + .062 + .057 + .054 + .052 + .051 + .050 
68 •••••.•••••••.....••••..••••.•.•...........•.•....... + .015 + .012 + .007 + .003 + .001 - .001 

I 

- .006 114 .................................................... + .011 + .001 - .015 - • 02ti - .032 - .()39 - .047 55 ..................................................... +. .021 + .014 + .004 - .001 - .004 - .007 - .009 102 .................................................... + .028 + .022 + .012 + .006 + .003 - .001 - .004 43 ••••••••••••••••••••••••••• · ••••••••••••••.••••••••••• + .057 + .046 + .032 + .0"..3 + .019 + .013 + .006 
I 

Mean with regard to sign ............................ + .021 + .016 + ."ooo + .003 + .001 - .003 I - .006 Mean without regard to sign ........................ .026 .023 .019 .017 .017 .018 .019 
Forty-six stations nee.r the coast, in the order of their dis-

tances from the open coast: 
157 ........••••....••.•..•.•••••.••..•.••........••••.. - .0"..4 - .026 - .032 - .OM - .036 - .038 - .040 3L: .•.......••..•...•.••..•.•...•.•...••....••......•• - .007 - .007 ~ .007 - .000 - .007 - .005 - .005 25 •.. -. .......•••...............•.•.....•..•..•.......•. - .017 - .017 - .017 - .017 - .018 - .017 - .018 93 •.••.•••••••.•••••••.••••.••.••••••••••••••.••••••.•. - .041 - .042 - .043 - .042 - .042 - .().12 - ,042 217 .................................................... - .005 - .006 - .007 - .008 - .008 - .oos - .009 
23 ..................................................... - .010 - .009 - .009 - .009 - .009 - .oos - .00'! 28 ..................................................... - .013 - .015 - .016 - .018 - .019 - .020 - .O"ll 160 .................................................... - .006 - .008 - .010 - .012 - .013 - .014 

I 
- .015 24 •.••••••••••••••••••••.••••••••••••••••••.••••••.•.•• + .1124 + .024 + .024 + .024 + .023 + .023 + .0"..3 12-! •.•••••••••••••••••••.••••••••••••••••••••••••••••••• - .026 - .027 - .029 - .031 - .032 - .033 - .034 
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flagford anomalies for various" depthJJ of compe11Bation arranged in groups according to topography-Continued. 

Hayford anomaly for depth or rompensatlon o!:-

Station number 

I I 
42.6km. 56.9km. S5.3km. 113.7km. 127.9km. 156.25km. 184.6km. 

Forty-six stations near the coast, in the order of their dis-
tances from the open coast-COntinued. 

-0.008 

I 
-0.013 -0.015 -0.016 -0.018 -0.019 158 .•..........•.......•...•.•.•.•••.•••••••••••••••••. -t'.010 

148. ······•···•·····•··••·•··••··•·•••·•••••·•·•••···•· - .Oil - .012 - .015 - .016 - .017 - .018 - .019 
81. •••.....•.•••••.•••.•.•.•.•••.••••.•.•.•••••••.••.•. + .016 + .010 .000 - .oos - .012 - .018 - .()">.A 
147 .....•.....•••.••..•...•..•.• ·•·•·• .•••••.•......... + .017 + .016 + .015 + .015 + .014 + .014 + .014 
150 .•. ·••·•·•••·•·•••·••••·••••··•·•·•••·•·····•••·••·· + .005. + .005 + .OOl + .OOl + .OOl + .OOl + .003 

146. ·••••••·•••••••••••·•••·•········•·•·•·····•·•····· + .005 + .005 + .005 + .005 + • 005 + .005 . + .005 
213 ..•••.•••.••••••••••••...•.•.......•.•••••.•.•.....•. + .015 + .015 + .015 + .015 + .014 + .015 + .015 
173 .••.......••..•.•................•.•.• ·•••••• •.•.••. - .oos - .009 - .010 - .009 - .010 - .009 - .oos 
209 ..•••••••••••••••••.•••.•..••••••••••••••••••••••••• + .036 + .036 + .035 + .036 + .035 + .036 + .036 
21 •.•....•....••...•.•.......•...•••••••••••••••••••••• + .037 + .007 + .038 + .039 + .039 + .040 + .040 

22 •.•••...•.•••....•.•.•....••.••••••..••••••••••...•.. + .039 + .039 + .040 + .041 + .b4o + .041 + .041 
163 .•.•.•.•.•.•........•••.......•.•••••••••••.•••••••. + .005 + .005 + • 004 + ,004 + .004 . + .004 + .004 
145 ..••••.•••••••••••.•••.•..........•.•••.•.•.•.•.•.•. + .016 + .016 + .OIS + .016 + .015 + .016 + .017 
& .............•...••......•........................... + .037 + .038 + .038 + .039 + .039 + .040 

I 
+ .040 

216 ....••.•...••••.•.•.•.••••...•......•.....•..••.•••. + .006 + .006 + .006 + .007 + .006 + .007 + .007 

144 ... ··•·•·•·•··············••••••••••··••··•··•······ - .006 - .006 - .006 - .004 - .004 - .003 - .001 
212 .•.•••••••••.•..•••.••........•.••.•...•..••••...... + .04S + .048 + .047 + .048 + .047 + .018 + .048 
214 •.....••.•..•••••••.••.........•...••.••••••••...... + .037 + .037 + .037 + .038 + .028 + .008 + .038 
91 •..••••••••••....•.........•••.•.••••..•...•..•....•. + .007 + .o:'8 + .038 + .038 + .037 + .<m + .037 
9 •••••••••••••••••••••••••••.•••••.•••••••••••••••••••. - .oos - .02S - .021 - .018 - .017 - .015 - .OU 

6.5 ..•......•............••••••.•........•••.•••••••••.. + .003 + .005 + .008 + .011 + .012 + .014 + .016 
97 ..........•......•......•••..•••........•.•...••..... - .015 - .014 - .012 - .010 - .009 - .007 - .005 
123 ...••••.••••....•.•........••...•.•.........•....... - .043 - .042 - .041 - .041 - .012 - .012 - .042 
16 •••....• •·••• ....•.•........••••.•••.•............... + .015 + .016 + .017. + .017 + .016 + .017 + .017 
10 •.•..•.••....•.•••••••.•.....•••••••••••••.••••••••.. - .010 - .009 - .008 - .006 - .006 - .001 - .002 

11. .•.•..•.. ··•·•·· •........ ··•••••·• •.•....•........... - .012 - .011 - .010 - .008 - .007 - .006 - .004 
19 ..•.•...•....•••••..••••.•...••.•.•..•.•............. - .013 - .012 - .012 - .Oil - .012 - .012 - .012 
151. .......•.••...•••.•.••••.•.••.•..........•......... + .030 + .029 + .028 + .027 + .027 + .026 + .0"..5 
219 .••.••.•.........•.•...•.•..•..•.....•...•...••.•... - .045 - .016 - .046 - .047 - .047 - .on - .o~ 
162 .••••••••••............•.••••.•........•......•••••. + .021 + .021 + .o:u + .021 + .021 + .022 + .022 

16.5 ..••••••••••••.••...••....•••••••••........•.•.••••. - .019 ,... .020 - .022 - .023 - .023 - .023 - .023 
32 .......••...•.••••••.•.•....•••••••••...••.•.•....... - .021 - .021 - .021 - .021 - .()"ll - .021 - .021 
94 ••••••••••••••••••••••••••••••••••••••••••••••••••••• - .019 - .018 - .017 - .015 - .015 - .013 - .012 
62 ...•..•...•...•.•••....•••••••...............•.•..... + .007 + .035 + .023 + .033 + .032 + .032 + .0.32 
106 ..••...•...•.••••••••••••.•.•....•.••••••••••.....•• - .016 - .015 - .013 - .Oll - .011 - .009 - .008 

6 ....••••••••....•.•••.•....•••••••••••.•.•••••••••.•.. + .015 + .016 + .017 + .018 + .019 + .020 + .022 

Mean with regard to sign ....•.•..•••••.............. + .002 + .oro + .001 + .001 + .001 + .001 + .001 
Mean without regar<l to sign ••••••.•............•••. .020 .020 .020 .020 .reo .021 .021 

Eight~·-se\"en stations in the int.erior and not in mountain-
ous regio11s, arranged in the order or elevntion: 

167 ... ········•··•···•············•···············••••• - .014 - .013 - .012 - .010 - .009 - .007 - .005 
95 ................. ··········•····· ·················· .. - .005 - .003 .000 + .003 + .004 + .OOi + .009 168 .•...•..••••..•••••.••.......••......•...........•.. + .010 + .011 + .012. + .015 + .015 + .018 + .020 
88 •..............•...•............................•.•.. - .016 - .014 - .Oil - .oos - .oos - .005 - .003 
13 •.•......•.•••••••••.•...................... ···••••·· + .024 + .026 + .029 + .032 + .033 + .035 + .037 

142 ..••.......•.•••....................•............... + .007 + .008 + .on + .013 + .014 + .016 + .019 

~~i::::::::::::::::::::::::::·:::::::::::::::::::::::::: + .020 + .O'.lO + .021 + .0~3 + .023 + .<>:?4 + .005 - .O~l - .01\l - .016 - .014 - .013 - .011 - .009 
132 •••.•.•...••.•..... ·······•·····••···•··•·•·· .....•. - .026 - .025 - .024 - .023 - .023 - .022 - .020 
35 .••.•......••.•.•.............................•.•.... - .012 - .on - .009 - .Cl07 - .006 - .004 - .002 

38 ..........•••.•..•....•.•..•......•••.••........••... - .010 - .008 - .006 - .003 - .002 .000 + .003 169 ................•..................•.•..••.......... + .OU + .01:& + .013 + .Ol5 + .015 + .017 + .019 120 .......•..............•....•........•.•.••.•....•..•. - .010 - .009 - .009 - .006 - .006 - .003 - .001 170 ..........•.•...•.•..•.•..•.•........•..•.•......... + .005 + .006 + .006 + .oos + .008 + .010 + .Oil 
89 ••••••••••••••••••••••••••••••••••••••••••••••••••••. - .020 - .020 - .019 - .018 - .017 - .016 - .014 

174 .•.•.•.•••••. •·••·••·· .........••......•.••••....... - .029 - .030 - .031 - .031 - .031 - .030. - .030 177 ..••..•...•.....•......•.........•.•......•....•.••. - .002 - .001 + .001 + .003 + .003 + .006 + .008 179 ..••.••••••....••............••....•...•....•....•.. - .030 - .028 - .026 - .023 - .022 - .020 - .018 
36 ..•••.••.•.•.......•....•.••...•..................••. - .OU - .010 - .007 - .ros - .005 - .003 - .002 
138 .•.•••.••••••.•••.•.•.....•••••......•.••.•.••...•.• - .019 - .018 - .016 - .014 - .013 - .Oll - .008 

104 •••.••••.•.....•.•..•..••....•..•.•.•... : ••••••..... - .02; - .025 - .024 - .022 - .022 - .021 - .il21 135 ..........•..•.•.•...•..•.•....••.•..•......•.•..... - .024 - .024 - .0"..3 - .022 - .022 - .021 - .021 
143 ..••......•..•.•. ···••····•···•••·•··•····•••·•···•· + .016 + .Oli + .O!S + .020 + .020 + .022 + .023 
134 •••.......••....... ···•·•· ··•·· •. ···•··· ··••••••· ... - .028 - .028 - .027 - • 0"..5 - .025 - .023 - .022 166 .••••...•.••.•.••..••••••••.•.•••••.•..•....•..•..•. - .021 - • 001 - .022 - .021 - .022 - .021 - .021 

181. ..........•.•.•...••••.•....•••..•....••• •·•·· ..••• + .013 + .014 + .016 + .017 + .01$ + .020 + .. 022 207 ••....•.••.•.•.•.•••••.....•.••••.•.•..•.••.•.•..... - .027 - .027 - .027 - .027 - .027 - .026 - .026 
14 •••••••••••••••••••••••••••••••••••.••••••••••••••••• + .025 + .026 + .027 + ,028 + .028 + .029 +. .030 33 ••...•••.•..••......•.•.••.•..•...••••.••.•.••••••..• - .005 - .004 - .002 - .001 - .001 + .001 + .003 203 •••••••••••••••••••••••••••••••••••••••••••••••••••• + .04i + .048 + .050 + .052 + .053 + .055 + .057 

137 ..••.••••••••••••••••.•..•••••••.••••••••.•.•••••••• + .001 + .001 + .001 + .003 + .003 + .004 + .006 
li8 .••••••••••••••••••••••••••••••••••••••••••••••••••• .000 + .001 + .001 + .003 + .004 + .006 + .007 73 ...••••••••••••••••.•.••••••••...•••.••.•.••••••••••• + .002 + .003 + .004 + .007 + .007 + .009 + .(Ill 136 .•...••...•••••••••••••.••••••••••••••••.••••••••••• - .013 - .012 - .Oil - .010 - .010 - .009 - .oos. 211 •••••••••••••••••••••••••••••••••••••••••••••••••••• - .022 - .O'A2 - .022 - .001 - .022 - .021 - -~ 
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Hayford anomaliafor rnrious depths of compensation d.rrange,d, in groups according to topography-Continued. 

Station number 

Eighty-seven stations in the interior and not in mo1mt<1in-
ous regions arranged in tho order of elevation-Contd. 

121. •..•••...........................................• 
12 ..•...........••.........•......•.•................. 
69 ••.•.•..•..•.••.••••••.••••.•••••.••••••••••..••.... 

~::::::::::::::::::::::::::::::::::::::::::::::::::::: 
191 .•... ,. ··••··•·····•••··•·•·········•·•···•········ 
133 •••••..•••••• •••••••••••••••••••••••••••••••••••••• 
37 ..•......•.............•..••.......•....••.•........ 
39 ..••••••••••..•...••....••••........••...•...•..•... 
154 •••••••••••••••••••••••.••••••••.••••••••••••.••.•• 

Iii .................................................. . 
196 •••••......•••••......•.••...••••••••.........••..• 
HO •••••••••..••••••••••.••••••••••••••••••••••••••••. 
184 •••••••••.•••••••••..••••••••••••••.••••••.•••.•••• 
180 .•.•.....•.••...•.•...•••......•..•.•.••........... 

122 .•...•........ : •..••.••••.•..••••.••....•.......... 
200 .••••......••••••.....•••••..•..•.•.•.......••..•.• 
199 •••••••.•••••••••••••••••••.•••••••••••••••••.••••• 
15 •.•..••.••••.•..•.••••••....••••.•.•....•...•.•..... 
197 .......••••.. ··•·•·•••••·•·••••············•···•···· 

~I 
-I 
:1 

119 •••.••.•.••••••••• · ••.•••••• •••••••••• •••.•.•••.•••• 
182 ...•.......••.•....•.••....•..•.................... 
208 •.•••..•.•••••••.•••.•••••••••••••••••••.••••••••••• 
204 ....•....•.••......•.••.•..••••••.•..•.•.•.•.•.....• 
108 ••••••••.•••••••••••••••••••••••••••.••••••••••••••• 

185 ••••••••••••••••••••••••••••••••••••••••••••••••••. 
116 •••••••••••••••••••••••••••••••••••••••••••••••••••• 
2J8a .••.••••....•.•.•••..••.••....•.•..••..•...•.•.••.• 
183 .•••••••..•..•.•...•..•.....•.......•....••...•..•. 
139 •••.•••••.•..•.•.•....••.••.•...••.•••.•••.••.•.••. 

186 •••.••••••••...•...•.••....•..•....•••.•.•••••••••. 
00 •••••••••••••••••••••••••••••••••••••••••••••••••••• 
58 ••••.••.•••.....•......•.......•....••..•...••.•..•. 
189 •••.•.•••......•.••...•.••..•.•.....•...•..•..•..•. 
118 •••••••••••••••••••••••••••••••••••••••••••••••••••• 

67 •.......•....••...•••..•.•••••.....•.••.•.••.•.•.•••• 
40 •..••••••.•.••..••••••.•....•....•...•.....•.•.•.••.• 
107 •••••..•.•.•....•••...•••••.......•.•....•••..•.•.•• 
205 ••••••••••••••••••••••••••••••••••••••••••••••••••• 
76 ••.••••.•....•.•.••...•.•.••......•.••.•.•.•.•.••..• 

190 ..••...•.•...•.•.•.••.•..•.••••••...••.•.••••.•.•••• 
192 •••••••••••••••••••••••••••••••••••••••.••••••••.•• 
&!. •••••.•••••••••.••••...••••••..•.••.••..•..•••••••. 
77 •••••••••.•••. ··········••·•······••·•·············· 
72 •••••••..••••...........•...........••........•..... 

193 .••..••. : ..••••.••.•.•..••••........•.•••.........• 
206 ••••••••••••••••••••••••••••••••••••••••••••••••••• 
187 ....•......••••..........•.............•.••........ 
188 •••••••••••••••••••••••••••••••••••••••••••••••.••• 
83 •••.................................••..........•.•. 

100 ...••.•••••.•••••••.•....••.........•.•............ 
41. ...•.•.••••.•.•••.•...•.•••..............•......... 
99 •••••••••••••••••••••••••••••••••••••••••••••••••••• 

Mean with regard to sign .......................... . 
Mean without regard to sign ....................... . 

Hayford anomaly for depth of compensntion of-

42.6km. 

I 
56.Dkm. 

I 
85.3km. 113.7 km. l'.!7.9 km. , 156.'.!5 km. 184.6 km. 

0.000 +0.001 +0.002 +0.004 +0.004 +0.00G +0.008 
- .030 - .029 - .027 - .025 - .0'.!4 - .022 - .020 
+ .012 +.OH + .017 +.CY.!! . + .022 + • 1)"2.; + .028 
- .022 - .020 - .019 - .017 . - .017 - .016 - .015 
+ .().54 . + .Oli6 +.Olis + .061 + .062 + .Ollii + .067 

+ .005 + .007 + .010 + .013 + .015 + .017 + .020 
- .0'.!3 - .024 - .027 - .028 - .029 - .030 - .031 
- • OCJi - .006 - .005 - .003 - .003 - .001 .ooo 
- .021 - .019 - .016 - .014 - .013 - .010 - .oos 
- .033 - .034 - .036 - .036 - .037 - .038 - .038 

- .026 - .026 - .027 - .027 - .027 - .027 - .026 
+ .033 + .034 + .035 + .038 + .038 +.MO + .042 
+ .nJ5 + .015 + .016 + .018 + .019 + .020 + .002 
- .030 - .029 - .028 - .005 - .024 - .022 - .000 
- .043 - .043 - .042 - .040 - .040 - .038 - .037 

+.010 +.on/ +.on + .013 + .013 + .014 + .016 
+ .003 + .004 + .006 + .oos + .009 + .012 + .014 
+ .013 + .014 + .016 + .019 + .020 + .O"J3 + .025 
- .021 - .021 - .022 - .021 - .021 - .021 - .021 
+ .003 + .004 + .005 + .008 + .009 +.Oil + ."013 

+.on + .012 + .015 + .017 + .018 + .0"21 + .022 
- ,l)ij2 - .052 - .0.50 - .048 - .047 - .046 - .c}H 
- .010 - .009 - .oos - .006 - .005 - .004 - .002 
- .027 - .026 - .026 - .024 - .023 - .022 - .020 
- .on - .009 - .007 - .004 - .003 .000 + .002 

+ .010 +.Oil + .012 + .014 + .015 + .017 + .019 
- .052 - .052 - .051 - .050 - .049 - .048 - .046 

····:..:·:ffici· ····:..:·:o49. ····:..:·:o4a· ··--:..:·:047· ····:..:·:046" .... :..:·:04.r ..................... - .043 
+ .012 + .012 + .012 + .013 + .014 + .015 + .016 

+ .007 + .008 +.on + .014 + .015 + .018 + .021 
- .005 - .004 - .001 + .003 + .01)4 + .007 + .011} 
+ .023 + .023 + .023 + .025 + .025 + .027 + .028 
+ .027 + .029 + .031 + .034 + .036 + .038 + .040 
+ .006 + .008 + .012 + .016 + .017 + .021 + .024 

+ .042 + .041 + .040 + .040 + .039 + .040 + .041 
+ .009 +.on + .013 + .016 + .017 + .O.."O + .022 
+ .027 + .026 + .0"..5 + .026 + .026 + .027 + .028 
- .mr.i - .001 + .001 + .004 + .004 + .007 + .009 
- .002 - .001 + .002 + .004 + .005 + .008 + .010 

+ .013 + .014 + .016 + .019 + .020 + .023 + .025 
+ .012 + .014 + .017 + .021 +.0"..2 + .025 + .02"1 
- .027 - .028 - .028 - .027 - .027 - .027 - .026 
+ .020 + .023 + .026 + .031 + .032 + .036 + .038 
+ .032 + .033 + .033 + .034 + .034 + .035 + .036 

+ .025 + .027 + .030 + .032 + .033 + .036 + .037 
+ .018 + .019 + .019 + .020 + .020 + .022 + .023 
+ .01'.! + .013 + .014 + .017 + .018 + .020 + .1122 
+ .0.14 + .03.5 + .036 + .037 + .037 + .039 + .039 
- .008 - .006 - .005 - .004 - .003 - .002 - .001 

- .019 - .017 - .016 - .015 - .015 - .014 - .014 
- .009 - .009 - .010 - .010 - .010 - .009 - .009 
- .012 - .013 - .014 - .014 - .015 - .015 - .017 

- .ona - .002 - .001 + .001 + .001 + .003 + .005 
.018 .019 . 019 .019 .019 .000 .021 

a Not computed. 

The mean value of the anomalies with regard to sign for the extreme depths for the coast 
statiOD;S is -0.002 for a depth of 42.6 km., and -0.009 for the depth of 184.6 km. The inter~ 
mediate depths have values ·which fall between those two. This is an indication that at 
the coast the smallest depth is nearest the truth. These stations show a negative mean value 
for each depth which agrees with what are called the Hayford 1912 anomalies. (See p. 63.) 
This is as might be expected on account of the lighter material in the Cenozoic formation which 
is generally present along the coast. (See p. 76.) 

The second table shows mean anomalies with regard to sign which are very close to zero .. 
These are at stations in mountainous regions below the general level. The total range is 
only 0.003. There is' no one depth which seems to be much more probable than any other. 

The third table shows that the means with regard to sign for the anomalies at mountain 
stations above the general level have a total range of 0.027. They vary from + 0.021 for depth 
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4::'.6 km. to -0.006 for depth 184.6 km. The evidence here is strongly in favor of the greater 
depths. 

The stations near but not on the coast have means which are close to zero for each depth. 
The range is from + 0.002 for the depth 42.6 km. to + 0.001 for the depth 184.6 km. 

The stations in the interior not in mountainous regions have mean anomalies \vhich range 
from - 0.003 for the depth 42.6 km. to + 0.005 for the depth 184.6 km. The intermediate depths 
have means which in no case a.re more than 0.003 from zero. The evidence from these stations 
is slightly in favor of the intermediate depths. 

It is highly improbable that there should be two depths in mountainous regions, one for 
the higher lnnd and one for the va.lleys, although it is possible that there may be a different 
depth in the mountainous regions than in the fl.at portions of the country. 

We must conclude, therefore, that a depth of 42.6 or 56.9 km. is very improbable in the 
mountainou,s regions, for the mea.n values with regard to sign for the stations above the general 
level are + 0.021 a.nd + 0.016 for those two depths, respectively, while· for the stations below 
the general level the means are 0.000 and 0.000. There seems to be no evident explanation for 
this difference, a~ide from the effect of the depth, as the stations in any one of the topographic 
groups do not fall largely in any one geologic formation, as do the co_ast stations. 

The depth 184.6km. gives mean values of -0.006 for the high stations and -0.003 for the low 
ones. While these values agree quite closely, yet theY. differ an appreciable amount from the 
means of all of the 219 anomalies in the whole country. . 

The depth which seems to give the sma.llest mean values for the two groups is 127.9 km. 
The mean for the high stations in mountainous regions for this depth is + 0.001 and for low 
stations it is - 0.001. 

The data given in the table on pages 107 to 110, which show the relation between the 
anomalies and the topography indicate that the depths 42.6 and 184.6 km. are not so near the truth 
as are intermediate v:alues. They also seem to indicate that the value is probably over 100 lm1. 
It is realized by the author th~t this conclusion is contrary to that arrived at from the deter
mination of the most probable depth from the 216 stations by the method of least squares (see 
p. 123), which is 60 km; when the flattening, 1/298.2, is held fixed, or 70.9 km. when the 
flattening also is determined by the solution. It is believed that the portion of the anomalies 
at coast stations due to the presence of the Cenozoic geologic formation with densities less than 
normal had a considerable part in making the depth from all the 216 stations as low as 60 km. 

GRAPHIC DETERMINATION OF THE MOST PROBABLE DEPTH OF COMPENSATION. 

According to the theory of probabilities the most probable depth of compensation is that one 
for which the sum of the squares ·of the residuals or anomalies is a minimum. The residuals are 
of course assumed to be due only to accidental errors, and hence are as apt to be positive as nega
tive. The values in the table on pages 103-105, in the columns headed g- (g0 +12), g- (g0 + 11) 1 

etc., were used in obtaining the sum of the squares of the anomalies for each of the depths. 
The sum of the squares is smaller for the sma.llest two depths of compensation than for the 

other depths given in the table. The equation of the curve which most nearly fits the sums of 
the squares for the different depths was derived and its minimum point comes at the depth of 
57.1 km. 

The sums of the squares for the several depths were also plotted on figure 5, and a curve 
was drawn through the several points. The lowest point. on the curve falls between the depths 
42.6 km. and 56.9 km., and the value of the depth at the lowest point is 55.5 km., with an 
ui1certainty from plotting and scaling of about 4 km. This value is only 1.6 km. from the 
minimum point of the curve as found above from its equation. 

A depth for the eastern half of the United States (east of the ninety-eighth meridian) was 
determined by plotting the sum of the squares on figure 6. The lowest point of the curve falls 
at a depth of 62 km. The uncertainty of the plotting and scaling is not more than about 4 kin. 

Likewise a depth was determined for the western half of the United States, as shown in 
·figure 7. Here the minimum point on the curve falls ~t the depth 48 km., with an uncertainty 
from plotting and scaling of about 4 km. 
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An analysis of the table giving the anomalies for the different topographic groups (see pp. 
107 to 110) makes it apparent that the results at those stations near but not on the coast and at 
.those in the interior which are not in mountainous regions above the general level, are not more 
strongly in favor of one depth than any other. This fact causes the influence of the mountain 
stations above the general level to be less than the plains stations in a determination of the 
most probable depth of compensation where all statio1is are involved. This is due to the fact 
that there are only 20 stations in mountainous regions above the general level, while there are 
169 stations in the groups mentioned above. 

As the mountain stations are more sensitive to a change in the depth of compensation, it 
was decided to determine graphically the most probable depth from those stations alone, 56 in 
number. The resulting curve for these stations is shown in figure 8. The plotted points are 
the sum of the squares of the residuals or anomalies. These are based on a value of gravity at 
the equator so derived from all stations in the United States as to make the mean anomaly for 
the United States zero. The depth determined from this curve is 104 km. which differs ma
terially from the depths obtained from the other three ourves (figs. 5, 6 and 7) which were 
between 48 and 62 km. 

An analytical solutio.n of the problem was also made. In this solution the mean flattening 
was held fi...~ed as in the graphical determination, but the gravity at the equator was determined 
from the 56 stations themselves instead of from all the stations in the United States. The 
depth determined was 9~.9 km., only 9 km. from the value obtained graphically in spite of the 
difference in methods and assumptions. 

It is interesting that the depths obtained by Hayford from deflections of the vertical in 
several groups (Nos. 14, 8, 7, and 4) of stations in mountainous-regions are 84, 66, 152, and 
85 km. The value is 97 if a stmight mean for the 4 groups is taken. This agrees well with the 
values determined analytically from gravity data for mountainous regions, which for the 56 
'3tations is 94.9 km. · 

The sums of the squares of the anomalies, for the several depths, for the 20 stations in 
mountainous regions above the general level were plotted on figure 9 and the minimum point 
of the curve dmwn through the plotted points gives the roost probable depth as 134 km. This 
value is only 20 km. different from the most probable depth obtained graphically from the data 
for all mountain stations. 

The values from the a1l.alytical determinations of the most probable depths of compensation 
from all of the stations in the United States, in the eastern half of this country, in the western 
half, and in the mountainous regions agree well with those from the graphic solutions dis
cussed above. See pages 113 to 131 for the analytical determination of the depth of compen
sation, the flattening of the earth, ii.nd the theoretical value of gravity at the equator. 

The stations not in the United States were not used to obtain the most probable depth of 
compensation, as the necessary data for them were not available. 

The author is inclined to favor the depth of 94.9 km. as being nearer the truth than the 
lower depths, and besides it agrees more nearly with the depth as obtained from deflections of 
the vertical by Hayford.a We may conclude that the most probable depth of the compensa
tion as derived from the gravity data is 94.9 km. 

It is believed that the value, 97 km., obtained by Hayford from deflections of the vertical 
in mountainous regions is nearer the truth for the average depth of compensation than his 
values 113.7 and 120 km. If the depth from gravity data and the depth 97 km. mentioned 
above are given equal weight the mean depth of compensation is 96 km. which the author 
believes is the best one available from all geodetic data. 

This value, of course, must not be considered as having extreme accuracy, for no doubt a 
depth" determined from much more gravity and deflection data would be different. The author 
believes that future determinations of the depth from more extensive data will fall between 80 
and 130km. 

11 See Figure or the Earth and Isostasy from Measurements in the United Stetes, and Supplementary Investigation ln 1909 or the Figure or the 
Earth and Isostasy, J. F. Hayford, 1900. 
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CONSTANTS FOR THE GRAVITY FORMULAS AND THE MOST PROBABLE DEPTHS OF COMPENSATION. 
DERIVED BY ANALYTICAL METHODS FROM GRAVITY DATA. 

The method of computing the factors by which the effect of topography and compensation. 
was obtained for various depths of compensation, together with the computed effects of these. 
changes of depth and the anomalies for the several depths are given on pages 97-106. The fol
lowing analytical solution was made to determine the constants for the gravity formulas and. 
to determine the most probable depths of compensation. . 

The formula "for 'Yo1 the theoretical gravity at sea level in geographic latitude v:i, may be. 
written in the form · 

'Yo='Y.(1 +B sin2 <P-t B, sin2 2</>) (I)' 

'Y• is the gravity at the equator at sea level, Band B4 are coefficients, the former determined from. 
gravity observations, the latter found theoretically by Darwin and Wiechert from the assuinp-· 
tion that the internal strata of the earth have the same form as if they were completely fluid. 
Their results, based on different laws of internal density, agree in giving t B4 =0.000007, which. 
will be used throughout the publication. 

H~bnert's determination of the constants gives for his formula of 1901 on the Potsdam 
system 

'YQ = 978.030 (1+0.005302 sin2 r,o- 0.000007 sin.2 2v:i) (2) 

If a value be assumed for the equatorial radius of the earth, the ellipticity or :flattening of." 
the earth, denoted by f, may be found from the formula, · 

f=~-B-(~2-~_B2 -~B) 2 3 14 21 21 ' (3)' 

In this formula B and B, are the same quantities as in formula. (1) and m is the ratio of the· 

centrifugal force of the earth's rotation at the equator to gravity at the equator, or 1n = "'
2

.A. • "'is 
'Y· 

the angular velocity in radians, expressed in the time unit used in 'Yo· .A is the equatorial radius of 

the earth expressed in thelinearunitusedin'Yo· Thesimpleformulaf =~m-B is known as Clair

aut's equation .. The above formula is derivedfrom Hebnert (Hohere Geodii.sie,,Vol. II, p. 83), 
and may be termed Clairaut's formula, extended to terms of the second order. The value of 

f = 29~.3 was originally given by Hebnert as derived from hls formula of 1901. This is based on 

Bessel's equatorial radius of the earth. A larger value of this quantity such as best represents 

modern observations givesf= 29~_3 . The value.of .A. used in deriving the values from the·· 

gravity observations treated in this work is 6378388 meters, from Hayford's "Supplementary 
Investigation in 1909 of the Figure of the Earth and Isostasy," page 60. 

Equation (1) may be transformed into a shape somewhat more convenient for the purpose. 
in hand, namely, 

'Yo=G-b cos 2 <P+d cos2 2 <P (4a) 

The significance of the constants of the new form and the relations between them and those 
of the old ara, 

G =gravity at latitude 45° = 'Y• ( 1 + ~-~') 
2b=polar gravity minus equatorial gravity='Yo B 

d= ! 'Y.B4, which to the degree of accuracy involved in the. theoreti
cal developments for B, may, like B 0 be considered as constant. 

Also 7.=G-b+d (4b)-
2b 

And B= G-b+d . (4c} 
59387°-17-8 
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Let the subscript zero affixed to G, B, and b denote those numerical values corresponding 
to Hclmert's formula of 1901, also G= G0 +x and b= b0 +y signify the values determined from 
the observations; x is the correction to gravity at latitude 45°, 11 is half the correction to the 
quantity, polar gravity m.inus equatorial gravity. 

Then, 
G0 = 980.61591 dynes and b0 = 2.592i6 dynes 

With these Helmert values, equation (4) becomes 

'Ya=980.61591-2.59276 cos 2 4>+0.00685 cos3 2 4> 

or with the corrections applied 

'Yo= 980.61591 +x- (2.59276+y) cos 2 4>+0.00685 cos2 2 4> 

(5) 

(6a) 

Let g be the observed value of gravity and g c' the value of grtwity computed from (2) or 
. its equivalent (5), including corrections for elevation, topography, and compensationfor a fixed 
depth. 

Let n'=g-gc' the gravity anomaly corresponding to formula (2) or (5). The value of 
gravity computed from the con·ected formula is gc' +;t-·y cos 2 4> 

An observation of the general form is 
Observed value minu~ computed vn.lue=residual (v} 

whence 

or 
g- (g c' + x - y cos 2 4>) = ?.'} 

x-y cos 2 4>-n'= -v 
(6b) 

This is the form of an observation equation for a particular gravity station if the depth of com
pensation b.e considered fixed. 

If the assumed depth (t) be considered subject to a correction (z), then n' depends on z. 
To put the equation in linear form, let c be the rate ·of change wi_th regard to depth of the total 

correction for topography and compensation of the station in question or c= Clttc since it. is only 

through this correction for topography and compensation that 9c is affected by a change int. 
Then if gc be the computed gravity at a depth t+z sufficiently near to the assumed depth t 

gc=gc' +cz 

and replacing gc' in (6b) by this v:•lue of gc there results 

· x-y cos 2 4>+'cz-n'= -v (7) 

which is the form of observation equation when a corrected depth of. compensation is to be 
determined. 

These observation equations are shown in the following table. Further explanations follow 
immediately after the table. 
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Observati.on equatwnsfor obtain·in.g corrections to the coefficients of the gravi.ty fommla and to the depth of compensation . 

Stat.ion number 
. , Double 
, lati~de 

Coefficient of-

x 11 1 2 

Constant term for solution number-

3 4 5 G 

--------1-----1---------------------------------------

17 In ....•............ 37 4i.5 

18 In .•••••.••.•..•... 40 58.2 
5Ina ••.•.......•..... 41 51. 7 

39 Tnn ••••.....•...... 42 oo.o 
SS In ....•••.......••. 42 27.9 
26Ina ••••.•••......•. 42 36. 7 
4 Jn ........•••....•.. 42 43.0 
8In• .•••••••••.••••.. 42 56.3 
50 Ina ••••.....•.•.•... 43 39.0 
9lna •••••....•••.•... 43 48.3 

l~ Ina ••••...•..••••.. 44 07.8 
98 In ..•••.••..•.•••.. 44 11.0 
99 In<> •••••..•........ 44 2.~.o 
7".?Jna •• : •............ 44 26. 7 
73In• ••••........••.. 44 47.3 
65 Jna ••••••• ••••••••• 45 06.3 
3i In• ••.•.•.•..•..... 45 30.0 
84 Ina ••••••••.•..••.. 45 33.4 

43Tna ••••......•.•... 46 17.8 
106 Ina .••••••.•..•... 46 22.0 
12 Ina .••.••..••...... 46 31.9 
91 In .........•....... 46 46.2 
107 Jna .....••......•. 47 03.2 
20 Ina ....••.......... 47 39.8 
48 Ina ••••.•.......... 47 40.8 
97 Ina •••••........... 47 43.6 

19Ina ...••.•....••••. 48 04.2 
45 Ina ....••......•••• 48 14.4 
14 Ina ...••.•.......•• 48 21.4 
16Ina ..•......•...•.. 48 25.3 
59 Ina ................ 48 31.3 
41 Ina .......•.•.•••.. 49 03.9 
1. .............•...... 49 o;.2 
31 Ina ••••...•••.•.... 49 li.6 
55 Ina .•••••••••••.... 49 23.0 
29In ..•••..••..•..... 49 35.4 
96 Ina ••••••••••.••.•. 49 54. 7 

52 Ina .•••••....•..... 50 04.9 
67 Ina .•••••..•....... 50 34.1 
70In ....•..•••....••• 50 45.8 
103 Ina ••••••••••••••. 50 51. 7 
3 In ........•••••••••. 50 51.8 
42 Ina ..••••••••••.... 50 54.1 
157 .•..•••••••••••.... 50 56.8 
6Jna ................. 51 08.3 
15 Ina •••••.••....••.. 51 09.4 

8 ...•.....•....•..•••. 52 OA.4 
78 Ina ••••••••..••.... 52 14.2 
33 Ina .•••••....•...•• 52 27.9 
60In• .•••••....••..•. 52 35.5 
40 Ina ••••......••.••• 53 02.5 
101Ina .••••••.•.•••.. 53 23.6 
24 Ina ••••••••••••.... 53 24.0 
2 .• ~ ••••••••••• ••••••• 53 25.6 
32Ina •••••••••••••.•. 53 29.11 
3a •••••••••••••••••••• 53 52.4 

95 Ina ••.•••••••••••••. 54 12.2 
1 Ina ••.•••••••••••.•. 54 20. 7 
77 Ina ••••.•••.••• ; ... 54 56.8 
15Sa •.••.•...••..•..•. 55 00.4 
9 •••••.••..•..••••...• 55 01.0 
35 Ina ...•...•.•.....• 65 13. 7 
2Ina •.•..•.•......... 55 47.1 

51 Ina •••.•••••••••.•. 56 2!1. 6 
3-Sin .•••••.••••••••.. 56 33.1 
30Ina •••••••••...•.•• 57 06.1 
159 .••••••••••..•••••. 57 13. 4 
160 •••••.•..••..••••.. 57 37.2 

161. •••••.•••••••..... 58 16.6 
7 •••••..•............. 58 36.4 

44In ·················1 59 01.8 
lOOina ••••••••.•...•. 69 05.5 
4 .• •.··•••••••••••·•··· 59 27.0 
93Ina •.•••.•.•.•..... 59 44. 7 
6 •••••••••••••••••..•. 59 5-1.0 

+1 

+1 
+l 

+1 
+1 
+1 
+1 
+1 
+1 
+1 

+1 
+l 
+1 
+1 
+1 
+1 
+1 
+1 

+1 
+1 
+1 
+l 
+1 
+1 
+1 
+1 

+l 
+1 
+1 
+l 
+1 
+1 
+1 
+1 
+1 
+1 
+1 

+1 
+1 
+l 
+1 
+1 
+1 
+1 
+1 
+l 

+1 
+1 
+1 
+1 
+1 
+1 
+l 
+1 
+1 
+1 

+l 
+1 
+1 
+1 
+l 

·+1 
+1 

+l 
+1 
+l 
+l 
+1 

+1 
+l 
+1 
+l 
+1 
+1 
+l 

-0. 790 

- .i55 
- • 745 

- • 743 
- .n8 
- .7~6 
- .735 
- .732 
- .n4 
- .722 

--··------ .......................... ---------- ·.········· ........................................ . 
. ....................................... ··········--········ ...................................... .. 

- • 718 
- .717 
- .715 
- .714 
- .710 

:::::::::r:::::::::::::::J:::::::::::::::::::::::::::::::::::::::::::::::::: 
- .706 
- .701 
- .700 ................................................................................................... ···.······· 
- .691 
- .690 
- .688 
- .685 
- .1581 
- .673 
- .R73 
- .G73 

- .668 
- .666 
- .664 
- .664 
- .6f.2 
- .655 
- .6"4 
- .652 

. ................................................................................................... . 
···+0:15· ····:..:2."u· ····:..:i:a· ····:..:4:s- ····:..:2."ii. :::::::::: ····:..:i:a· :::::::::: 

- .6.51 
- .648 
- .644 

- .642 
- .635 
- .633 
- .631 
- .631 
- .631 
- .630 
- .R27 
- .627 

- .614 + .37 -4.1 -3.5 -5.0 -4.1 ..••••..•. -3.5 .....•..•. 
- .612 ······•·•· ······••·· ..•.....•........... ··•••··•·· ••..••••.. ··•·••··•· ......... . 
- .609 ....••.••. ···••·•••· •••.•..••...............•••••.....•.••......•.••....•...•... 
- .'308 ·•••·•••••·••••••·•···•••••••···•·•··••···•··••••···•••·•····•··············•··· 
- .601 .••••••••...•••..... ··•·•••••· •••••.•••. ····••·•·· ..•••......•....••............ 
- .596 ••..••••...•••........•.••.....•..••••......••..••.•••.•..•........•..........•. 

=Jg~ ···+·:sa· ····:..:3:·s· ····:..:2:6· ····:..:5:7· ····:..:3:5· :::::::::: ····:..:2:6· :::::::::: 
= :~~ ···+·:53· ····:..:2."a· ····:..:i:s· ····:..:a:a· ····:..::i:s· :::::::::: ····:..:i:s· :::::::::: 

= :~:g 1:::::::::: :::::::::: :::::::::: :::::::::: :::::::::: :::::::::: :::::::::: :::::::::: 
= :~f~ ···+·:a:f ····:..:·:r ····+·:9· ····:..:i::.- ····:..:·_:r :::::::::: ····+·:9· :::::::::: 
- .573 - .09 +1.2 +1.2 + .9 •••••••••• +1.2 •••••••••• +l-2 
- .570 •••••••••.••••.••.•..••••••••••••••••••• •·•·•·•••· ....••••••....•••••. ·••·•····· 
- .562 ••.•••••••.••••••.•..•.••••••••••••••••••.•••.•••..•..•••••.•••••.•••. •••••••·•· 

- .552 ·••·•·••·· ....•••••. •·····•·•· ··••··•·•· ··•·••·••• •••••••••. ··•···•••• ··•••·•••• 
- .551 •.•••••••. ···••·•••• •·•••·•••· ······•·•· •••.••..•..••.•••.••.•••••••••. · .•••••••• 
- .543 .•.. : •.... ...•...... ·•·•·•···· ••••·•···• •.......•. ·•····•·•• ....•......•......•. 
- .541 + .56 -1.8 - .7 -3.0 -1.8 - .7 ···•···••• 
- .536 + .45 - .3 + .6 -1.5 - .3 + .6 ••.....••. 

- .526 + .41 + .5 +1.3 - .3 + .5 +1.3 ··•·•••••• 
·- • 521 + • 20 - • 2 + .1 - . 6 - • 2 . . . . ••• • • • + .1 •.....•••• 

: :W j:::~::~~: ::::~i:~: ::::~::~: ::::~~i ::::~i:~: :::::::::: ::::~::~: :::::::::: 
- .504 •.••••••.. •••••·••·• .••••.••••.••••••••••••••••••••••••••••• •••·•·•••· ·••·•••••• 
- .502 + .34 - .1 + .6 - .s - .1 •.•••••••• + .5 ·••••••••• 

a This statJon is used only with near-by stations to give a single observatJon equation. See table of groups on p. 119. 

8 

-G.3 

- .6 
-2.7 

-2.0 
+ .2 
-3.2 
+ .3 
-3.1 
-4.i 
-S.9 

-1.4 
-3.i 
-~.4 
- .5 
+I.9 
+1.4 
-~.1 
- .9 

-3.1 
+1.0 
-2.:? 
-3.l 
-3.0 
- .4 
- .s 
-1.1 

-2.5 
-4.0 
-2.6 
- .5 
+ .3 
- .2 
-1.3 
-2.0 
+ .1 
- .3 
- .9 

-3.9 
+ .5 
+2.5 
-2.9 
- .9 
-1.5 
+2.8 
+2.8 
+1.4 

-3.5 
+4.2 
+ .7 
+5.i 

·+2.0 
+3.9 
+ .5 
-2.6 
+7.0 
-1.S 

-5.4 
-1. 7 
-1.5 
+ .9 
+1.2 
-1.1 
+ .6 

+1.9 
·-3.8 

- .5 
- .7 
+ .6 

+1.3 
+ .1 . + .7 
+5.8 
- .s 
+4.4 
+ .5 
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Observation equations/or obtaining corrections to the coefficients of the gravityfonnula and to the depth of compensat·ion-Con. 

Station number 
Double 
latitude 

u 
I Constant term (or solution number-

1~-! ---~-~~ 

Coefficient of-

z " : 2 3 4 5 6 7 8 

-------·1----1----------------------------------------

62 •••••••••••••••••••• 
87In11 ••...•..•.....•. 
1011 •.................. 
1111 ••••••.••..•...•.•. 
22In11 •..•............ 
98 ••••••••••..•.....•. 
89In11 •••..•.•........ 
164 ••••••••••••••••••. 
75 lna ••..••••........ 
71 ln •••••.•.......... 
92 •••••••••••••••••••. 
9311 ••••••••••••••••••• 

144 ........•........•. 
64. ••••••••••••••••••• 66ln ••••..•.......... 
16.'! •••••. ••••••••• •••. 
97 ...........•........ 
14511 ••.••••••••••••••. 
63 •••••.••••......•••. 
173 •••••••••••....•••• 

6 .••••....•••.....•••. 
61. •••••••••......•••• 
lfl5 ••••..•••••••.••.•• 
65 ••••....••••••••.... 
17 ...•....••........•. 
16211 •... ·•·•·· ....... . 

94 •••••••••••••••••••. 
142 ••••....••.•....... 
174 •••....•.•.•....... 
167 ••••...•.•.......•. 
1511 •........•.•....... 
73 ••••.....•.......... 
66 ••••••••••••.••••••• 
16 ••••••••••••.•.••••• 

149 •.•.•...•.......... 
99 •••••••••••••••••.•. 
143<> ................. . 
(J6a • •••••••••••••••••• 

150 •••·····•·•········ 
18 •• ·•·•·•·•·········· 166a ••.•......•••..... 
13a •.................. 
12 •..••.....•.......•. 

168 .•••............... 
153 ••••••••••••••.•••. 
72 ................... . 
15111 •................. 
14111 •••.•............. 
70 .•.•.••............. 
71. •••..•..•........•. 
152 ... ·•·············· ua .................. . 
148 ••••••••••••••••.•. 
155a ....•.......•..... 

91 ..•.•....•.....•.... 
6Sa .•.•............... 
69a ••••••..........••• 
154<> ...............••. 
102a ...•.•..........•. 
103a ................. . 
10111 ..•.•...........•. 
169 •••••.••••.•••••.•. 
15611 ••••.••••••••••.•• 
95 ••••••...•.•..•..... 
147a .•.•.•••.......... 
100 •••••..•••...•...•• 
90 .••......••.......•. 
170 •••••.••••••••..... 

140 •••••••••••.•...••• 
55a ••••••••••....•..•• 
14611 ••.•.•.••...•..... 
171 •••••.••••••.••.... 
176 •••••.••.•....•.... 
139 •••••.•.••.•....... 
67 ·--~·-·············· 175<> .•••••.•.......... 
5411 •.•.••..•...•..•... 
172a .•.•.•.•.. .' .••.... 
215 •••.•..•.•.......•. 

0 • 

60 02.6 
60 24.5 
60 33.0 
60 34. 4 
60 39.0 
60 43.0 
60 48.4 
60 49.0 
60 55.2 
61 19. 6 
61 20. 4 
61 38.4 

62 37. 2 
62 42.6 
63 03.2 
63 OS.6 
63 12. 4 
63 23.0 
63 32.6 
63 38.8 

64 56.0 
64 56.8 
65 17.0 
65 26.6 
65 34.4 
65 39.6 

66 15.2 
66 51.0 
67 01. 6 
67 13.0 
67 30.0 
67 30.6 
67 46.S 
67 49.6 

68 28. 4 
68 46.4 
69 00.2 
69 10.4 
69 24.0 
69 26. 2 
69 27.6 
69 30.0 
69 52.4 

70 17. 6 
70 IS. 8 
70 25.6 
70 27. 6 
70 46. 6 
i1 03.6 
il 11. 6 
11 11. 8. 
i1 13. 4 
71 13.6 
71 55.4 

72 00. 4 
72 07. s 
72 10.6 
72 12. 2 
72 12. 4 
72 17. 0 
72 51. 8 
72 58.6 
73 10. 8 
73 11. 0 
73 20. 4 
73 21. 4 
73 41.0 
73 ·43.2 

74 10. 8 
74 40.8 
75 04. 4 
75 17. 8 
75 21. 2 
75 22. 2 
75 24. 4 
75 34. 4 
75 35.0 
75 38. 2 
75 57.6 

+1 
+1 
+1 
+1 
+1 
+1 
+1 
+1 
+1 
+1 
+1 
+1 

+1 
+1 
+1 
+1 
+1 
+1 
+1 
+1 

+1 
+1 
+1 
+1 
+1 
+1 

+1 
+1 
+1 
+1 
+1 
+1 
+1 
+1 

+1 
+1 
+1 
+1 
+1 
+1 
+1 
+1 
+1 

+1 
+1 
+1 
+1 
+1 
+1 
+1 
+1 
+1 
+1 
+1 

+1 
+1 
+1 
+1 
+1 
+1 
+1 
+1 
+1 
+1 
+1 
+1 
+1 
+1 

+1 
+1 
+1 
+1 
+1 
+1 
+l 
+l 
+l 
+l 
+1 

-0.499 
- .494 
- .492 
- .491 
- .490 
- .489 
- .488 
- .488 
- .488 
- .480 
- .480 
- .475 

- .460 
- .458 
- .453 
- .452 
- .451 
- .448 
- .446 
"'.'" .444 

- .424 
- .423 
- .418 
- .416 
- .414 
- .412 

- .403 
- .393 
- .390 
- .387 
- .383 
- .353 
- .378 
- .377 

- .367 
- .362 
- .358 
- .356 
- .352 
- .351 
- .351 
- .350 
- .344 

- .337 
- .33i 
- .335 
- .334 
- .3!!9 
- .325 
- .32'J 
- .3:22 
- .3!!2 
- .322 
- .310 

- • 30!l 
- .307 
- .306 

.306 
- .306 
- .304 
- .295 
- .293 
:.... .289 
- .2S9 
- ,28i 
- .!!S6 
- .!!81 
- .280 

- .273 
- .264 
- .258 
- .254 
- .253 

.253 
- .252 
- .249 
- .249 
- .248 
- .243 

+0.39 -4.6 -3.9 -5.2 ····•·•·•· -4.6 •.......•• -3.9 

···+-:ii" - .2 ·······:a· ····+·:3· ····:.:0:2· :::::::::: ······o:o· :::::::::: 
+ .11 .o + .2 + .3 .o ·········· + .2 ••··•••··· 

···+·:ss· ····:.:4x ····:.:2:9· ····:.:11:2· :::::::::: -u :::::::::: ····:.:2:9· 
···+·:ai· - .1 ····+·:11· ····:.:·:s· - .1 ::::::::::····+·:a·:::::::::: 
........... ·········· ...................... ·········· ·········· ·········· .......... . 
···+·:4i· -2.6 ····:.:i:s· ····:.:3:5· ····:.:2:11· :::::::::: -1.5 :::::::::: 

+ .2$ +3.1 +3.6 +1.8 +3.1 ....••.... +3.6 ··•••··•·· 

+ .. 17 -.5 -.2 -1.1 -.5 .......... -.2 ..•.....•. 
+ .67 +2.9 +4.2 + .4 ·····•·•·· +2.9 ....•.•.•• +4.2 

···+·:33· -1.6 ····:.:ro· ····::ff ····::ix:::::::::: ····:.:ro· :::::::::: 
+ .03 + .3 + .4 - .4 + .3 ···••••••· + ,4 ..••.•••.. 
+ .30 -2.7 -2.2 -3.3 -2.7 .....•..•. -2.2 ···•·•···· 
+ .19 -2.0 -1.5 -1.6 ·········· -2.0 ..•....... -1.5 
+ .29 - .2 + .3 -1.3 - .2 •••···•·•• + ,3 .....•.••. 

+ .12 
+ .26 
+ .45 
- .13 
+ .as 
+ .25 

+ .Otl 
-.06 
+ .31 
+.07 
+ .24 
+ .07 
+ .19 
+ .13 

+ .55 
+ .31 
+ .07 
+.16 
+ .28 
+.85 
+ .27 
- .06 
- o·> 
+ .0$ 
+ .37 
+ .19 
+.29 
- .o;; 
+ .76 
+ .S!l 
+ .89 
+ .06 
+ .44 
+ .25 

+ .23 
+ .73 
+ .56 
+.43 
+1.15 
+1.10 
+ .41 
+.11 
+ .58 
- .10 
+ .30 
+.OS 
+ .. 61 
+ .12 

+ .12 
+1.15 
+ .22 
+ .30 
+ .22 
+.23 
+ .78 
+ .42 
+.89 
+.59 
+.43 

-2.7 
+1.7 
+ .9 
-1.6 
+ .5 
-3.2 

+ .7 
-1.9 
+1.9 
+ .2 
+1.0 
-1.4 
+3.8 
-2.7 

+1.3 
+ .2 
-2.S 
+4.1 
-1.6 
- .3 
+1.0 
-3.7 
+1.S 

-2.2 
+ .9 
-4.4 
-4.0 
+ .s 
-1.0 
-'2.7 
-2.0 
-3.8 
+ .1 
+ .s 
-4.9 
-2.3 
-1.0 
+!!.3 
-3.3 
+ .1 
-5.6 
-2.3 
- .4 
- .s 
-2.7 
+ .6 
+2.S 
-1.7 

-2.6 
-2.5 
-1.6 
+1.5 
+1.1 
-2.3 
-1.0 
+ .8 
- .1 
+1.6 
+1.2 

-2.4 
+2.1 
+1.8 
-1.7 
+1.3 
-2.7 

+ .9 
-1.9 
+2.5 
+ .4 
+1.5 
-1.3 
+4.2 
-2.3 

+2.3 
+ .8 
-!l.6 
+4.4 
-1.0 
+1.3 
+1.5 
-3.8 
+1.9 

-2.1 
+1.5 
-4.0 
-3.3 
+ .8 
+ .5 
-1.1 
- .3 
-3.4 
+1.0 
+1.3 

-4.4 
- .9 
+ .2 
+3.0 
-1.2 
+2.1 
-4.8 
-2.1 
+ .7 

.9 
-2.1 
+ .9 
+4.0 
-1.4 

-2.4 
- .5 
-1.1 
+2.2 
+1.6 
-1.9 
+ .5 
+1.6 
+1.5 
+2.6 
+2.1 

-8.2 
+1.2 
+ .1 
- .7 
- .3 
-3.4 

+ .1 
-2.0 
+1.4 
- .1 
+ .1 
-1.2 
+4.2 
-3.5 

.o 
- .3 
- 3.0 
+ 2.9 
- 2.3 
- 2.3 + 1.!l 
- 3.9 
+ 1.8 

- !l.3 
+ 1.3 
- 4. 7 
- 4.8 
+ 1.5 
- .9 
- 2.8 
- 2.9 
- 4.0 
- .9 
+ 1.4 

- .;.s 
- 4.3 
+ 9.8 
+ 1.8 
-14.2 
- 3.2 
- 6.3 
- 1.9 
- .5 
- 1.0 
- 3.6 
+ 1.0 
+ 1.5 
- 2.0 

- 2.5 
-12.5 
- 2.1 
+ 1.0 
+ 2.0 
..,.. 3.1 
- 2.2 
+ 1.1 
- 3.0 
+ 2.9 
+ .2 

-2.7 ····•····· -2.4 ......... . 
·········· +1.7 ....•...•. +2.1 + .9 +1.S ...•...... 

·· ·· +·:5· .... :-:~:~. · ·· · +i:a· .... :-:~:~. 
-3.2 ········•· -2.7 ····•·•·•· 

+ .7 ......••.. + ,9 ··•·•·•··· 
-1.9 ....•••.•• -1.9 ··•·•·•··· 
+1.9 ····•••••· +2.5 ··•···•··· + .2 ......•••. + .4 ····•·•·•· 
+1.0 ······•·•· +1.5 ······•·•• 
-1.4 ········-· -1.3 ·••······· 

·········· +3.8 .......... +4.2 
-2.7 ·········· -2.3 ····•·•••· 

+1.3 +2.3 

····:.:2:s- .... :::.~. -2.6 .... :::.~. 
+4.l ·········· +4.4 ·······•·· 
-1.6 ········•· -1.0 ·········• 
-.3 ·········· +1.3 ........•. 
+1.0 ·········· +1.5 ······•••· 
-3.7 ......•... -3.S ......... . 
+1.8 .••....... +1.9 ..•....•.. 

-2.2 ·········· -2.1 ·········· 
+ .9 +1.5 ·········· 

·········· -4. 4 .......... -4.0 
-4.0 .......... -3.3 ·········· + .8 + .s 

·········· -1.0 .......... + .5 

····:.:2:0· .... :-:::'.. - .3 .... ::~:~. 
-3.8 ·········· -3.4 ·······•·· 
+ .1 ·········· +1.0 ······••·· 
+ .8 ·········· +1.3 ···•······ 

-4.9 .......... -4.4 ·········· 
·········· -2.3 ·········· -.9 
..•. .+2."3" .... :-:~--~- .... +iii" .... ::.::. 

-3.3 ·········· -1.2 ...•.•.•.. 
+ .1 ·········· +2.1 ·········· 
-.5.6 ·········· -4.8 .....•.... 
-2.3 .......... -2.1 ········•· 
- .4 ·········• + .i ·········· 
- .8 .......... - .9 ····•····· 
-2. 7 -2.1 ···•··•··• 

····+2:s· .... :::.~. Ho .... :::.~. 
-1.7 ····•····· -1.4 ·········· 

-2.6 -2.4 

.... :.:i: 6 ..... :::: ~ ..... :.:i:i .... . :::.~. 
+1.5 ...•••..•. +2.2 ····•••••· 
+1.-1 ·••··••·•• +1.6 ····•••••• 
-2.3 .•••....•. -1.9 ·····••••· 

·······•·• -1.0 + .5 + .8 +1.6 

····+i.'6" .... :::.~. ····+:i.'6" .... ::~:~. 
+1.2 ····•••••· +2.1 •••••••·•· 

11 This station is used only \Vith near-by stations to give a single observation equation. See table of groups on p. 119. 

-3.9 
- .9 .o 
+ .2 
- .6 
-2.9 
-2.7 
+ .6 
-5.5 
-1.9 
-1.8 
+3.6 

- .2 
+4.2 
-4.1 
-1.0 
+ .4 
-22 
-1.5 
+ .3 

-2.4 
+2.1 
+1.8 
-1.7 
+!.3 
-2.7 

+ 9 
-1.9 
+2.5 
+ .4 
+1.5 
-1.3 
+4.2 
-2.3 

+2.3 
+ 8 
-2.6 
+4.4 
-1.0 
+L3 
+1.5 
-3.8 
+1.9 

-!l.1 
+1.5 
-4.0 
-3.3 
+ 8 
+ 5 
-1.l 
- 3 
·-3.4 
+1.0 
+1.3 

-4.4 
9 

+ .2 
+3.0 
-1.2 
+2.1 
-4.8 
-2.1 
+ 7 
- 9 
-2.1 
+ 9 
+4.0 
-1.4 

-2.4 
- 5 
-1.1 
+2.2 
+1.6 
-1.9 
+ 5 
+.1.6 
+1.5 
+2.6 
+2.1 



INVESTIGATIONS OP' GRAVITY AND ISOSTASY. 117 

Observation equaticma/or obtaini1111 correctiom t-0 the coe.ffkumts of the gravity formula and to the depth of compemation-Con. 

Station number 

111 •••••••••••••••••••• 
216 •••••••••.••••••••• 
10411. ••••••••••••••••• 
26M •••••••••••••••••• 
45 ••• ••••••••••••••••• 
38 .•. •·•·•••·•·····•·· 
4.1).,. ••••••••••••••••• 2141> •••••••••••••• "."" 
2134 •••••••••••••••••• 
434 ••.••.••••••••••••• 
42a ••••••••••••••••••• 
2111 •••••• ••••••••••••• 
220: ... •• ~-·~.- .... - .. -· .. 
41.. ••••·••·····•··••· 844 ••••••••••••••••••• 
4711 ••••••••••.....•••• 

46 ••••••••••••••••••••• 
212a ••...••••••••••••• 
39 ••. •····· ....••••••. 
20911 ••• ••••••••••••••• 
34 ••• •••••••••••••• ••• 
217 .• •••••·•···••·· •.. 116 •••••••••.••••••••. 

irl.:::: :::::::::: :::: 
114 .••••••••••• " ••••••• 
12511 •.•••••••••••••••• 

20 •• •••••••••••••••••• 
35 •• •••••••••••••••••• 219 ................... . 
44 .................... . 
137 •••••••...•••••.... 
138 ................. .. 
4811 •••••.......••••••• 
24 •••••••••• •••••••••• 
136 •••••• ••••••••••••• 
207 ................... . 
210'1 •••••••••••••••••• 
25 "···. ••••••• •••••••• 
211<> •••••••••••••••••• 
26a ................. .. 

208. •••••••••••••••••· 49 ••.••. " .•••••••• : •••. 
105. ••••·••••••••••••· 27 "··· •••••••••••••••. 
126 •••••••••••••••••.• 
115 ••••••••••••••••••• 

120 ••••• •••••••••••••• 83 •••••••••••••••••••• 
81. •• ••••••••••••••••• 
124. ··••··•··•·•···· .. 
33 •• •••••••••••••••••· 82 ••••••••••••••••••.. 
122 .................. . 
127 ••••••••••••••••.. ' 
86 •• ••••••••••••• •••.. 
8711!. •• ·····""" •••• "". 

133 "················ •. 134 b •.•..••••......... 
117 ••••••••••••••••••• 28a •••••••••.•.....••• 
18C •••.••••.•••••••.•• 
29a ••••••••••••••..••• 
30a ••.•.•••••••••••••• 
205 •• ••••••••••••••••• 32a ••••••••••••••••••. 
119 •••••••.•.•.•••.. ". 
1234 ••••••••••••••••.. 
195 .................. . 
206 .................. . 
121 •••••••••••.•.••..•• 

131 ••. •••··•···••••··· 
37 •••••••••••••••••••• 

17 c "················. 
204. ••••••••••••••••·• 198 ................... . 
88 ••••••••••••• ••••••• 1304 ................. . 
79 ••••.•.•..•••••••••• 
60 •••••••••••••••••••• 
38 M •••••.••••••••.••• 
25 0. •••••••••·••••••• 16C'a •••••••••••.•.•.• 
13211 ...•.•.•.......... 
197 •••••••••••••••.••• 

Double 
latitude 

211> 

. , 
16 04.0 
76 36.2 
16 41.8 
76 54.6 
77 05. 2 
77 16. 0 
77 21.4 
77 35. 4 
77 38.0 
77 40.6 
77 41.4 
77 46.4 

.77 46.6 
77 49.4 
17 52.6 
77 58.8 

78 08.4 
78 00.8 
78 U.6 
78 12.6 
78 16.6 
78 19.4 
78 29.8 
78 32.0 
78 35.6 
78 39.2 
78 43.8 
78 60.0 
7S 57.4 
79 17.0 
79 21.2 
79 Sl.8 
79 311.4 
79 41.6 
79 54. 2 
79 65.6 

80 08.0 
80 32.0 
80 42.0 
80 M.8 
81 28.0 

· 81 29.2 
81 32.2 
81 311. 8 
81 37.0 
81 52.0 
81 66.8 

8ll 12.8 
8ll 14. 8 
S2 36.6 
82 44.8 
83 00.8 
m 10.2 
83 :Ill. 4 
83 21.4 
83 34.8 
113 47.0 

84 07.4 
84 15.6 
84 32.2 
84 33.0 
84 38.6 
SI 43.2 
84 411. 6 
84 46.0 
8~ 114. 2 
85 01.6 
85 18.2 
85 40.0 
85 44.6 
85 56.0 

86 05.4 
86 00.2 
86 17.1 
86 33.6 
86 36. 4 
86 36. 8 
87 06.0 
IJ!l 14.4 
87 23.6 
87 30.4 
87 40.2 
87 45.4 
117 .56. 6 
87 57.2 

+l 
+l 
+l 
+l 
+1 
+1 
+1 
+1 
+1 
+1 
+1 
+l 
+1 
+1 
+1 
+l 

+l 
+l 
+l 
+l 
+1 
+l 
+l 
+l 
+l 
+1 
+1 
+1 
+l 
+1 
+1 
+1 
+l 
+1 
+l 
+l 

+1 
+1 
+l 
+1 
+1 
+1 
+1 
+1 
+1 
+1 
+1 

+1 
+1 
+1 
+1 
+l 
+1 
+l 
+1 
+1 
+1 

+1 
+1 
+1 
+1 
+l 
+l 
+l 
+1 
+1 
+1 
+1 
+1 
+1 
+1 

+1 
+1 
+1 
+1 
+1 
+1 
+1 
+l 
+1 
+l 
+l 
+l 
+1 
+l 

Coetlicient of- Constant term for solution number-

, ' 1 2 3 4 6 7 

-0.241 
- .232 
- .280 
- .226 
- .223 
- .220 

.217 
- .215 

.214 
- .213 
- .213 
- .21.2 
- .212 
- .211 
- .210 
-.~ 

- .206 
.205 

- .205 
- .lMK 
- .203 
- .202 
- .199 
- .Ulll 
- .198 
- .1117 
- .1115 
- .19'!1 

.192 
- .186 
- .185 
- .182 
- .181 
- .179 
- .1111 
- .176 

- .171 
- .164 
- .162 
- .158 
- .148 
- .148 
- .147 
- .146 
- .146 
- .141 
- .uo 
- .135 

.135 
- .129 
- .126 
- .122 
- .119 
- .117 
- .116 
- .112 
- .108 

+o.18 +0.1 +o.5 + o.s +0.1 .••••.•... +o.5 .•••..•••• 
+ .20 -L7 -1.3 1.7 -1.7 .....•••.. -1.3 .••••••••• 
+ .W +l.4 +1.6 + 2.6 +1.4 .......... +1.6 .•.•••.•.. 

. .. !-:Sf .... ::~f ····~~f ···::-~T ::::~:.:~: :::::~~: ::::~.:i :::::~~: 
- .02 -2.2 -2.2 - 1.6 •••....... -2.2 •··••····· -2.2 
+ .21 -4.8 -4.4 5.5 -4.8 ····•····· -4.4 ...•••.•.• + .20 -2.6 -2.1 - 2.S -2.6 .......... -2.l ......... . 
+L61 -5.. 7 -2.9 -21.6 .......... -5. 7 .••.••.... -2.9 
+ .66 -L4 - .1 + .6 •.••••.... -1.4 .••.....•. - .1 
+ . 13 -4. 8 -4. 5 - 4. 9 -4. 8 . . . . . . . . • . -4. 5 .•••...••. 
+.13 -5.0 -4.7 -5.0 -5..0 ·•·••••·•• -4.7 ·····••••• + .25 - .2 + .4 + .4 •.•....... - .2 ·••••••··· + .4 + .13 -4.9 -4.5 - 5.7 -4.9 -4.5 ....•..••• 
- .34 +1.6 +L3 + 5..6 •.••.•••.. +1.6 ..•••..•.. +LS 

- .06 -3.4 -3.2 + 1.9 -3.4 .•..•• .•.. -3.2 
+ .23 -5.11 -5.4 - 6. 7 -5.9 .•.•.•..•. -5.4 •......... 
- .Oii + .8 + .s + .9 + .s ·········· + .8 ..••...... 
+.23 -4.7 -4.2 -4.11 -4.7 ...•.•.•.. -4.2 ··•······· 
+ .Oii + .9 +1.1 + .9 + .9 ···•·•·•·· +1-1 ......•... 
+ .28 - .6 + .2 - 1.1 - .5 ···••••••• + .2 •.••••.... 
+1.10 - .8 +1.3 - .7 ······•••• - .s ••........ +1.3 + .13 +1-8 +1.6 + 2.2 +I.3 .•.•...... +t.6 ...••••••. 
+ .20 - .2 + .3 .3 - .2 + .3 ....••..•• 
+I.75 -1.2 +2.0 -3.7 .•••••••.. -1.2 ••••.....• +2.0 
+ .42 + .1 +u - .a + .1 .••••••.•• +t.5 ........•. 
+ .82 -3.S -1.8 - 5.9 -3.3 ......•... -1.8 .•..••.••. 
- .01 .o + .1 .o .o ·········· + .l ......... . + .'Zl +3.5 +4-1 + 3.5 +3.5 +4.1 .•••••••.. 
- .07 + .6 + .8 + 2.3 .......... + .6 .......... + .8 
+ .17 -1.2 - .9 - 1.2 -1.2 ··•·•·•··· - .9 ..•....... + .03 + .7 + .8 + .3 + .7 + .8 •••••••••. 
+1.00 -3.2 -1.2 - 3.6 ···•••···· -3.2 .•..•.••.. -1.2 
+ .19 -3.5 -3.0 - 3.9 -3.5· ·····•·••• -3.0 ..••••.... 
+ .12 + .l + .4 + .3 + .I .•..•..••. + .4 .••.•••.•. 

+ .20 +1.6 +2.1 + 2.4 +1.6 ·••·•·•••• +2.1 ....•••.•. 
+ .22 +1.6 +2.1 + 1.11 +I.6 ··•·•·•·•• +2.1 ...•••.••• 
+ .111 + .6 +1-l - .2 + .6 ···••••·•· +1.1 .••••••••. 
+ .22 +1.1 +l.5 + 1.5 +1.1 .•••.•.•.. +1.6 ..•••••••. 
+ .23 -3.8 -3.2 - 4.0 -3.8 ·····•···· -3.2 ··••••··•· + .13 - .2 .o - . 7 - .2 ····•····• .o ..•....... + .oo -2.l -1.8 + 2.3 •.•....... -2.l ··••··••·· -1.8 
+ .30 + .6· +1.3 + .3 + .6 ..•....... +1.3' .•...•.... 
+ .24 -3.6 -3.0 - 4.1 -3.6 •••••••••• -3.0 ......... . 
+ .41 + .5 +1.4 - .6 + .5 ·•••·••••· +1.4 ·••···•••• + .13 - .4 + .1 + .5 ••••••• ..• - .4 •••••••••. + .1 

+ .14 - .2 .o + .3 - .2 •••••·•••• .o ......... . 
+ .Oii - .5 - .2 - .4 ········•· .- .5 •·•••••··· - .2 +LUI -2.1 + .2 1.3 •••..•••.. -2.1 .••••..... + .2 
+ .40 +1.6 +2.5 + 2.2 +1.6 .......... +2.5 ........•. 
+ .08 - .7 - .5 - .5 - .1 - .5 ••.••..... 
+ .44 -3.1 -2.1 - 2.0 -3.1 •·······•· -2.1 
+ .12 -2.2 -1.9 - 11.0 ·-2.2 ·•••••••·· -1.9 ..•••.•••. + .50 - .4 + .6 - 1.8 - .4 .••••••... + .6 .••.•••••. 
- .10 - .1 - .1 - .8 - .1 ....•••••. - .1 ·•••••·••· 

................. *• ................................................................................................................... .. 

- .102 + .44 +l.ll +2.2 + 1.8 +.1.3 ·····•·•·• +2.2 ..••.••••• 
- .100 + .07 +1-7 +1.9 + 1.8 +1.7 ··•••·•••• +1.9 ······••·· 
- .095 - .u -t.5 -4.4 - 2..8 •..•...... ·-4.5 •·••••···· -4.4. 
- .095 + .38 + .4 +1.2 - .6 + .4 ·••••••·•· +1.2 ...•..•••• 
- .093 ·••••••••· -2.0 - 2.0 -2.0 .••...••.. 
- .092 + .28 -1.9 -1.3 - 2.6 -1.9 •···•·•··· -1.8 ·····•·••· 
- .091 + ,33 -2.0 -1.3 - 2.3 -2.0 ..••...... -1.3 .•.••..... 
- .001 - .Oii -1.0 -1.0· 1.5 -1.0 .. .. .. .... -1.0 ···••••··· 
- .089 + .21 +i.o +1.s + i.o +i.o .......... +1.11 ....••.••. - .os1 - .os -2.a -2.3 - 2.5 -2.3 ... .....•. -2.3 ..•.•..... 
- .082 + .15 +s.1 +a.5 + u +3.1 +s.5 .••••...•. 
- .076 + .34 -3.5 -2.7 + .1 ....•..... -3.5 •......... -2.7 
- .074 + .14 -3.0 -2.6 - 3.0 .......... -3.0 •····•••·· -2.6 
- .071 + .os -1.2 -1.0 - 1.3 -1.2 ...••.•... -1.0 .....••••. 

- .068 + .35 +1.0 +1.6 + 2.3 +LO .......... +1.6 ••.••••••. 
- .007 + .os - .5 - .3 - .6 - .5 ·•··•••••• - .3 ••.••..•.• 
- .065 . .•........ + .4 + .6 ·•········ ··•••····· + .4 .•.•...•.. 
- .OtlO + .17 +L5 +1.8 + 1.1 +l.5 .•.••..... +1.8 ...••..... 
- .Oll9 + .07 -6.4 -6.2 - 5.0 •.•....... -6.4 ·········· -6.2 
- .()59 - .10 + .3 + .2 + .4 + .3 ···•••·•·• + .2 ·•••••···· 
- .051 + .14 +2.7 +3.1 + 4.3 +2..7 ·•·····•·· +3.1 ·••·•····• 
- .048 - .34 -L:l -1.6 + 2.11 .••••••.•. -1.2 ..•••..... -1.6 
- .()411 - .(Yi - .7 - .9 - .3 .•.•.•••.. - • 7 ..•...•... - .9 
- .044 ............................................................................... . 
- .041 •••••••... •••••.•••• -1.9 - 3.3 •.. :...... .••...•••. -L!I .....•••.. 
- .039 . ·•••·•···· +2.6 + 3.0 ··········1·········· +2.6 ···••···•· - .036 + .11 +1.4 +1.7 + 1.6 +!.4 ·•··•····· +1.7 ......... . 
- .036 + .02 -1.5 -1.4 1.6 -1.5 ·•········ -1.4 ......... . 

a Tms station is used only with near-by stations t-0 give a single obsen'lltion tlon. Bee table of groups 011 p. 119. 
b Station 134 enters by it.self only in sofutloll!l land~; as a }lllrt of group 6 solutions 2 3. 6, and 8. 
• Station 88 enters by itself only In solutions 1 and 4; llS a part of gioup 5 C, p. m solntlons 2, 3, 6, and 8. 
If Statkm 132 enters solutfons ! and 4 as 11 pert of group 3; ~olut.lonS 2, 3, 6, and 8 as a part of group 4 O, p. 120. 

8 

+0.5 
-1.3 
+1.6 
+6.6 
-2.8 
- .3 
-2.2 
-4.4 
-2.1 
-2.9 
- .1 
-4.5 
-4. 7 
+ .4 
-4.5 
+L3 

-:-3.2 
-5.4 
+ .8 
-4.2 
+1.1 
+ .2 
+l.3 
+1.6 
+ .3 
+2.0 
+1.5 
-1.8 
+ .1 
+4.1 
+ .8 
- .9 
+ .8 
-1.2 
-3.0 
+ .4 

+2.1 
+2.1 
+1.1 
+1.5 
-3.2 .o 
-1.8 
+1.3 
-3.0 
+1.4 
+ .1 

.o 
- .2 + .2 
+2.5 
- .5 
-2.1 
-1.9 
+ 6 

:d 
+2.2 
+1.9 
-4.4 
+1.2 
-2.0 
-1.3 
-1.3 
-1.0 
+1.5 
-2.3 
+3.5 
-2.7 
-2.6 
-1.0 

+1.6 
3 

+ .4 
+l.8 
-6.2 
+ .2 
+3.1 
-1.6 
- 9 
-6'.s 
-1.9 
+2.6 
+1.7 
-1.4 
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Obsert•atwn equations/ or obtaining corrections to the coefficients of the gravity forrnula and to the ·depth of compensation-Con. 

Station number 
Double 
latitude 

u 

Coefficient of-

% /I z 2 

Constant term for solution number-

3 5 6 7 8 

-------1----1--------------------------------

181. ................. . 
2011> .•••....••.•••.... 
128 .................. . 
sea ................. . 
202 .................. . 
86a •••..••••••.•••••.. 
196 •••..••••.•..•..•.. 
75a •.......•.•.....•.. 
us .................. . 
180 .................. . 
40111 ................. . 
129 .................. . 
52a .................. . 
87b .................. . 
uea ................ . 
soa .................. . 
5la •........•....•.... 
177 .................. . 
109 .................. . 
ssa .................. . 
1711 ............... : .. . 
199 ................... . 
18!la ................. . 
74a .................. . 

187<> ................. . 
89 ••.....•.•••........ 
200 ••••••••••••••••••• 
31. .................. . 
19e ••••••....•..•.•.. 
15C ................. . 
113 .••••...•••.••....• 
2:1Ca .......... , •••... 
I Ca ................. . 
sea ................. . 
186 .................. . 
IS3a ................. . 
10; .... ·•·······•···•·· 
184<> ........ : ..•...... 
7 Ca ................. . 
33Ma ...•............ 
194. ··•·•·•····•······ 35Mi> ••••••••••••••.• 
llMa ............... . 
36Miz •••••••••••••••• 
l:?Ma ............... . 

13Ma ............... . 
2ne ...••••.•..•...... 
57 ..•............•...• 
22C ............ · ..... . 
26C •.••...•.•••.•.•.• 
80 ................... . 
30M11 ............... . 
ISM• .••• : .•......... 
21 c ................. . 
28Ma ............... . 
110 .................. . 
3211111 •••••••••••••••• 
108 .................. . 
29Ma .•.••••.•.•.•... 
188 ... ·••············· 
9C .................. . 
34M• ............... . 
15M• .•....•.•.••.••. 
178 .. ·•····••·•·•····· 
185.:. ··•············· 
20 .................. . 
14 M• .•.............. 
31 l\1 a •••••••••••.•••• 
SM a ••••.•••••••••.•• 
1!13 .................. . 
17M• ............... . 
16 M' a •••••••••••••••. 
7M• ............•.... 
12C ...•.............. 
1 M• .....•.••••.••••. 
2Ma ..•.•..•.•.•..... 
6C .•......••.•....... 

1 
203 ••••••••••••••••••• 
76 ................... . 

. 
s8 06.4 
88 OS. 4 
88 12.6 
88 29.2 
S8 31.0 
88 35.0 
88 35. 6 
88 42. 2 
88 43.8 
88 47. 2 
88 58.4 
88 59.0 
89 06. 8 
89 20.2 
89 21.6 
89 26. 6 
89 28:4 
89 31.6 
89 36.0 
89 38. 2 
89 46. 4 
89 51.6 
89 55. 6 
89 57.4 

90 
90 

I ·:l 
{!() 
90 
90 
90 
90 
90 
00 
91 
91 
91 
91 
91 
91 
91 
91 
91 
91 

02.6 
07.6 
09.0 
22.4 
32.1 
38.1 
42.8 
43.3 
47.3 
48.11 
55.0 
04.8 
05.2 
08.0 
33.1 
44. 2 
48.0 
5::?.6 
58.0 
59.0 
59.2 

92 03.0 
92 10.1 
92 10. 8 
92 16. 7 
92 18. l 
92 22.fl 
92 2.~. 0 
92 21:. 0 
92 27.8 
92 28. 2 
92 28. 4 
92 29. 8 
92 34.4 
92 35. 2 
112 311. R 
92 37. 4 

:~ ~t~ . 
92 41.fl 
92 42.6 
92 44.9 
92 4~.8 
92 46. 4 
92 48. 2 
92 48. 4 
112 48. 4 
92 50.4 
~2 52.0 
93 (ll).9 
9:l 03.6 
93 04. I) 
m 20.1 
113 34.0 
113 3i.O I 

+l 
+l 
+l 
+l 
+1 
+1 
+l 
+1 
+1 
+l 
+l 
+l 
+1 
+l 
+l 
+l 
+1 
+1 
+1 
+l 
+l 
+l 
+1 
+1 

+l 
+l 
+1 
+1 
+1 
+l 
+l 
+l 
+l 
+l 
+l 
+l 
+l 
+l 
+l 
+l 
+l 
+l 
+l 
+l 
+l 

+1 
+l 
+l 
+1 
+1 
+l 
+1 
+l· 
+l 
+1 
+l 
+1 
+l 
+1 
+1 
+l 
+1 
+l 
+l 
+1 
+l 
+1 
+l 
+l 
+1 
+1 
+1 
+1 
+l 
+l 
+l 
+l 
+l 
+l 

-0.033 
- .032 
- .031 
- .0~6 
- .026 
- .025 
- .0:?5 
- .023 
- .022 
- .021 
- .018 
- .018 
- .015 
- .012 
- .OU 
- .010 
....: .009 
- .008 
- .007 
- .006 
- .004 
- .002 
- .001 
- .001 

+ .001 
+ .002 
+ .003 
+ .007 
+ .009 
+ .on 
+ .01:? 
+ .013 
+ .014 
+.OH 
+ .016 
+ .019 
+ .019 
+ .020 
+ .0~7 
+ .o:m 
+ .O~l 
+ .033 
+ .0~4 
+ .035 
+ .035 

+ .036 
+ .038 
+ .038 + .040 
+ .040 
+ .041 
+ .042 

+0.02 -2.5 -2.3 - 1.7 -2.S .......... -2.3 ......... . 
- .17 -3.6 -3.8 - 2.5 .••..•...• -3.6 .........• -3.S 
+ .27 + .2 + ,7 - .4 + .2 .......... + .7 ......... . 

+ .19 .... ::3:;i; ~2J = 3:~ :::::::::: -3.4 .... ~.'-~ ..... ::2;9· 
+ .72 -2.7 -1.4 - 4.6 -2.7 .......... -1.4 ......... . 
+ .08 -4.5 -4.4 - 4.4 -4.5 .......... -4.4 ......... . 
+ .73 -7.3 -6.0 -10.4 -7.3 .......... -6.0 
- .19 -1.9 -2.2 - .9 ··••······ -1.9 .......... -2.2 
+ .12 +3.2 +3.4 + 2.9 +3.2 .......... +3.4. ......... . 

+ .s2 ·······:o· +i.o + .3 ....... :o· :::::::::: .... +i:o· :::::::::: 
+ .95 -2.6 - ,7 - 3.5 .......... -2.6 .......... - .7 
+.07 -3.1 -2.9 -2.5 -3.l .......... -2.9 ......... . 

""+i:i!i" .... ::i!j" 
+1.05 -4.9 

• oo -1.0 
+.18 -4.5 
- .09 - .8 
+ .01 +1.7 
- .02 -2.5 
+ .()8 +4.1 
- ,07 -6.7 

+ .08 -2.4 
+ .07 + .9 
+ .02 -1.5 
+ .22 - .4 

- .09 ····:.:i:9· 
+ .12 +3.8 
+ .27 -3.7 
+ .05 +1.8 

+2.1 + 1.3 .......... .......... +2.1 ••••·•···· 
- .6 - 4.4 -2.9 .......... - .6 
-2.9 - 6.0 .......... -4.9 ·••··•··•· -2.9 
- .9 - 1.1 -1.0 .......... - .9 .•••••...• 
-4.0 - .9 ·•···•··•• -4.5 .......... -4.0 
- .9 .o .. 8 - .9 
+1.7 + 1.8 +1.7 +1.7 
-2.5 - 2.2 -2.5 -2.5 
+4.2 + 3.6 +4.1 +4.2 
-6. 7 - 6. 2 -6. 7 -6. 7 

-2.3 
+1.2 
-1.4 

. o 
-1.4 
-1.4 
+1.9 
- .2 
+l.O 
-1.4 
-2.0 
+4.1 
-3.2 
+1.9 
-1.9 

- 2.9 .......... -2.4 .......... -2.3 
+ 1.2 + .9 .......... +1.2 
- 1.7 -1.5 .......... -1.4 ......... . 
- 1.0 - .4 .......... .o ........ .. 
- 3.0 .......... .......... -1.4 ........ .. 
- 1.5 .......... .......... -1.4 ····•····• 
+2.6 +2.0 .......... +1.9 
-'- 1.6 .......... .••.••.... - .2 ......... . 
+ l.O· ......•.•. .......... +l.O ......... . 
- l.·7 ...•...... -1.4 ·•·•······ 
- 1.5 .......... -1.9 .......... -2.0 
+ 3.3 +3.8 .......... +4.1 ......... . 
- 4.2 -3.7 .......... -3.2 ......... . 
+1.7 +1.8 ·••••••••• +l.9 ......... . 
- 2.5 .......... .......... -1.9 ···•··•··· 

................................................................................................. 

............................................. 1 ............................................................... . 

:::::::::: :::::::::: ·· .. ::·:2· ·' .. ::i:a· :::::::::: :::::::::: .... ::·:2· :::::::::: 
+ .32 -5.2 -4.6 -6.0 -5.2 .......... -4.6 ......... . 

. ......... ·········· + .1 -1.3 .......... .......... + .1 ......... . 

.................... +1.5 +.7 .................... +1.5 ......... . 
+ .30 - .1 + .5 - .3 .......... - .1 .......... + .6 

........................................ 1 ....................................... . 
t :8~i '.::::::::: '.::::::::: ····+·:s· ····::·.T :::::::::: :::::::::: ····+·:s· :::::::::: 
t :&1~ ···+·:55· ····::·:5· .... +·:1· ····+i:4· :::::::::: ····::·:5· :::::::::: .... +·:7· 
t Jii ···::·:04· .... ::·:2· ····::·:2· ····::·:3· .... ::·:2· :::::::::: ····::·~2· :::::::::: 
t :&l~ ···+·:is· .... ::4:6· ····::4:3·, .. ··::;.:i· :::::::::: ····::;.:&· :::::::::: .... ::4:3· 
+ .-046 .......... •.•....... +2.2 +3.5 .......•.. .......... +2.2 .•.•.....• 
+ .046 .......... ·········· ........................................................... . 

t :8:~ ···+·:i4 ..... ::i:2· .... ::·:9· ····::i:a· ····::i:2· :::::::::: ····::·:9· :::::::::: 
+ .047 + .oo -2.2 -2.0 -2.3 -2.2 .......... -2.0 ...•..•... 
+ .048 .•.......• ...••.•... + .2 + .3 ..... · ...........•.•. · + .2 ......... . 

t :~i. :::::::::::::::::::::::::::::: ::::::::::11:::::::::: :::::::::: :::::::::::::::::::: 
+ .049 -.06 -3.8 -3.8 - 1.8 .......... -3.8 ·····•·•·· -3.8 
+ .049 .................... •········· .................... •·•······· ·········· ......... . 
+ .050 .............................. •········• ...•••••....•.....•. ·······•·· ·••••·•••• 

i [m H\\\\~\ rn\~H~/I;;;;~~~!; ;;;(~~r!l~~~Hrn rn~~~H ;;;;~~I'1H~H·~~. 
+ .OR2 + .01 -5.9 -5.8 - 4.8 -5.9 .......... -5.8 ......... . 
+ .063 - .02 -1.0 -1.0 - .5 .......... -1.0 ········•· -1.0 

a This station is used onlv with n..ar-by stations to give a single obserration equat.ion. See table of groups on p. 119. 
b Station 87 enter3 solutions land-las a part ol group 3; solutions 2, 3, 6, and 8 as a part of group 9 C, p. 120. 

-2.3 
-3.8 
+ .7 + ,4 
-2.9 
-1.4 
-4.4 
-6.0 
-2.2 
+3.4 
-4.7 
+1.0 
- .7 
-2.9 
+2.1 
- .6 
-2.9 
- .9 
-4.0 
- .9 
+1.7 
-2.5 
+4.2 
-6.7 

-2.3 
+1.2 
-1.4 

.o 
-1.4 
-1.4 
+1.9 
- .2 
+l.O 
-1.4 
-2.0 
+4.1 
-3.2 
+1.9 
-1.9 
-1.0 
-1.9 
-4.5 
-5.3 
-5.7 
-5.5 

-4.4 
- .2 
-4.6 
+ .1 
+1.6 
+ .5 
- .4 
- .7 
+ .8 + ,7 
+ .7 
-1.4 
- .2 + .2· 
-4.3 
+2.2 
-2.0 
+ .4 
- .9 
-2.0 
+ .2 
-1.0 
-2..1 
-1-9 
-3.8 

.o 
-1.3 
-2-6 
+1-3 
+1.0 
+1.4 
- ,3 
-s.s 
-1.0 
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Observation equati?'f&sfor obtaining corrections to the coefficients of the grat•ityform·ula and to the depth of compensation-Con. 

Station number 
Double 
latitude 

u 

Coefficient of-

:r: 71 z 2 

C-0nstant term for solution number-

3 4 5 6 7 8 

--------1-----1-------------------------------------------
lOMa .•••••••••••••.• 
9Ma ••••••••••••••••• 
112. ~. •••••••••••••••• 106 b ••••••••••••••.•.. 
218 ..•••.••••.••.••.•• 
21ca ••••••••••••••••• 
100 •.•••••••••••••••• 
28C •••••••••••••••••• 
111. •••••••••••••••••• 
191. •••••••••••••••••• 
58 •.•••••••••••••••••• 
130 ••••••••••••.••••• 

192 •••••••••••••.••.•• 
60 •••••••••.•••..••.. 
78 ••••••••••••••.•••.. 
189 ••••••••••••••••••• 
77 •••••••.•••••••••••• 
140 ..•••..•••..•••••. 
40 •.•••••••.••••...•. 
29C ••••••••••••••.••. 
190 ••••••••••••••••••• 
59 .••••••••••••••••••• 

110 •••••••••••••••••• 
420 ..•••••••••••••••• 
300 .•••.••••••••••••• 
320 ••••.•.•.•••.••... 
4110 •••••••••••••••••• 
310 •••••••••••••••••• 

94 00.2 
94 02.8 
94 00.S 
94 29.8 
94 31. 6 
94 44.0 
9.'; 01.1 
95 14.3 
95 24.8 
95 32.4 
95 37.2 
95 40.9 

96 13.6 
96 16.8 
96 32. 8 
96 40.6 
96 47.6 
96 52. 0 
97 01.8 
97 03.1 
97 49.4 
97 56:2 

98 0'7. 5 
98 33.6 
99 32.0 
99 41.8 
99 44.6 
99 48. 8 

34 0 .. •••·••••·•·•••·• 100 04.8 
46.9 
21.4 
28. 4 
31.4 
59.6 

33 c ..... ············· 100 
39 c ..... ············· 101 
3Ma ................. 101 
4 Ma................. 101 
380a................. 101 

35C.. .••..•••.•.••.•• 102 
36 c "················· 102 410•................. 102 
37 Ca................. 102 
5M• .......•......... 103 
6M "·················. 103 

05.4 
21.8. 
31.5 
47.4 
36.0 
40.0 

+1 
+1 
+l 
+1 
+l 
+1 
+1 
+1 
+1 
+l 
+l 
+1 

+1 
+l 
+l 
+1 
+l 
+1 
+1 
+1 
+l 
+l 

+1 
+1 
+l 
+1 
+1 
+1 

+1 
+l 
+1 
+1 
+l 
+l 

+1 
+l 
+1 
+1 
+l 
+l 

+0.070 
+ .071 
+ .072 
+ .078 
+ .079 
+ .083 
+ .087 
+ .091 
+ .094 + .097 
+ .098 
+ .099 

+ .108 
+ .109 
+ .114 
+ .116 
+ .118 
+ .l~ 
+ .122 
+ .123 
+ .136 
+ .138 

+ .141 
+ .149 
+ .166 
+ .168 
+ .1611 
+ .170 

+ .175 
+ .187 
+ .197 
+ .199 
+ .200 
+ .208 

+ .209 
+ .214 
+ .217 
+ .221 
+ .235 
+ .2'.16 

- .15 ····::3:9· -4.1 - 2.9 ..•....... -3.9 ::::::::::····::.ff 
.oo + .4 + .5 + .4 + .4 •••••..... + .5 

.•••.••... .••.•.•••• -3.9 - 5.9 .•••...... ....••.••. -3.9 .•...••••• 

.••..••.•• •••••.•••. + .3 + 1.3 ••·•·•·•·· .•.•.••••• + .3 ·•·•·••••• 

..•..••••• •.•••••.•. - .6 - .2 ••.•.••... ••.•.•.••. - .6 ......•.•. 

- .07 -2.5 

- .12 -1.0 
- .04 -4.0 
- .14 -3.4 

+1.8 + 1.8 ····•·••·• ••••••••.. +1.8 ·•·•····•• 
+2.0 + 6.7 + .8 ..••••.... +2.0 
-1.9 - 1.3 -1.8 ..•••••••• -1.9 ·•·•····•· 
-3.1 - 3.9 -'-3.4 ·••••••••· -3.1 ..•••••... 
-1.2 - 2.4 ••••• ~.... •••••••••• -1.2 .••••••.•. 

-2.7 
- .9 
-1.0 
-4.0 
-3.7 
+3.7 
+2.0 
-1.6 
-2.5 
-2.7 

+1.4 
+ .8 
- .9 
-1.5 

.o 
+ .1 

- .2 
- .3 
+ .1 

- 1.8 
. .5 
+ 3.4 
- 3.6 
- 2.0 
+ 5.1 
+ 3.5 
- 1.4 
- 2.6 
- 1.8 

-2.5 ••••••••.• -2. 7 
·•·•••···· - .9 ······•·•· -1.0 .••••.•••• -1.0 

-4.0 ·•··•····· -4.0 
-3.4 -3. 7 

·•·••·•·•· ••••••••.• +3.7 ·•······•• 
·•·•·••·•• ..•••••••• +2.0 •••.••.••• 
.•••••.... -1.6 .••..•.... 
.•.••.•••• -2.5 -2.5 

-2.5 ··•·•••••• -2. 7 .•........ 

+ 1.8 ••.•.•••.. •••••••••. +1.4 
+ 5.4 .•..••.••••••••••••• ·•••·•·•·· + .8 
-2.7 ..•.•••••••••••.•••• -.9 
- 1.3 ·•••·•·•·· •••••••••• ••••••••.• -1.5 
+12.2 .••.••••.. •••••••••· .o 

.1 .......... ....•••••• + .1 .•.•...... 

.o 

.6 
+ 7.4 

- .2 
- .3 
+ .1 

..................... . ....................................... . 

.•••.••••. •••••••••• +3.5 +n.5 •••••••••• •••••••••• •••••••••• +3.5 

- .4 
-1.5 
-1.0 
+ .3 

+ 1.8 
- .3 
+ 5.6 
+ 6.3 

- .4 
-1.5 
-1.0 
+ .3 

a This station Is used only with near-by stations to give a single obser\•ation equation. See table or grou)lS below. 
b Station 106 enters alone only in solutions 1 and 4; as a part or group 3 C, p. 120, in solutions 2, 3, 6, and S. 

Group 
number IncludJng staUons 

ARRANGEMENT OF GROUPS. 

Coefficient of- Oonstllllt term for solution number-

71 2 3 4 5 6 7 

-3.2 
-4.4 
-4.l 
+ .5 
-3.9 
+ .3 
- .6 
+1.8 
+2.0 
-1.9 
-3.1 
-1.2 

-2.7 
- .9 
-1.0 
-4.0 
-3.7 
+3.7 
+2.0 
-1.6 
-2.5. 
-2.7 

+1.4 
+ .8 
- .9 
-1.5 

.o 
+ .1 

- .2 
- .3 
+ .1 
-2.9 
-1.9 
+3.5 

- .4 
-1.5 
-1.0 
+.3 
-5.3 
-5.2 

s 
----,1--------1--------------------------------
lin •..•.•.. 5In,26In .........•. +1 
2ln •••••... 8In,39ln,50In .••. +l 
3ln •.• ~ •... 9In,99In •..••..•.•. +l 
4In... •• •• . 13 In. 84ln.......... +1 
5 In {65 In, 72 In, 73 In, } +l 

•• • •• •• · IOU In 
6In .••••... 12In,37In ....•.•... +l 
7In •••••... 20ln,43In .......... +l 
Sin .•••.... 481n,59In,107In ... +l 
9In .•••.... 14In.55 In.97 In.... +1 
lOln ••••... 31 ln,45111 .......... +1 
llln .••••.. 19In,Hin,96ln .•.. +1 
12ln •••••.. 16ln,52In .......•.• +1 
13 ln ...•... 15 Jn,67 In.......... +1 
lun •••••.. 33In,42In,103ln ..• +1 

"15In •••••.. 6In,78In ..•..••.•.• +1 
lHln •••••.. 32ln.60In ......•... +1 
17In ....•.. 40ln,95In,101In ••. +l 
18. ···-····· 3, 158. .•.• .•........ +l 
181n •••••.. {1 ~f\:n24 In, 35 In, } +1 
19In .•••••• 2 In.30InJ51In..... +l 
~Oln .••••.. 87In,100m •........ +l 
24. ••••••••• 10, ll............... +1 
211n .••••.. {2293~n75 In, 89 In,} +l 

20 ...••.••.. 93, 145.............. +l 
Ii .......... 15, 162.............. +l 
25 ••.•...... 13, 143.............. +1 
23 .. ········ 96, 141.............. +1 
19 .• ········114· 166.............. +1 
16. ··•·•·•·• 151, 154............. +l 
31. •...•••.. 68,69 ..••••.••.•••.. +l 
u ......... 101,155 ...•••••.•••• +1 

-0.740 
- .733 
- .718 
- .709 
- .705 
- .694 
- .682 
- .672 
- .663 
- .659 
- .656 

653 
: :631 
- .6!!4 
- .620 
- .60'A 
- .594 
- .582 
- .581 

:::::::::::::::::::::::::::::::::::::::::::::::::1::::::::::::::::::::::::::::: 

- .552 .••••••••• ··--······ •••••••••••••••••••. -········· ---·-····· •••••••••• ····-····· 
- .504 
- .492 ···+·:ii" ····.::·:i· -···+·:r ····+·:3· --··::·:i· :::::::::: ····+·:r :::::::::: 
- .485 

- .46!! + .29 'I- .2 + .7 - .8 + .2 + • 7 
- .398 + .24 -1.1 - .6 -1.6 -1.1 - .6 
- .354 .00 -3.2 -3.2 -3.4 -3.2 -3.2 
- .342 + .06 +2.4 +2.6 +2.2 +2.4 +2.6 
- .336 + .16 -1.4 -1.0 -1.4 -1.4 -1.0 
- .320 + .36 - .8 - .2 -1.5 - .8 - .2 
- .306 
- .302 

+ .64 -1.6 - .4 +2.8 -1.6 ····::i:s· -0.4 
+ .33 -2.4 -1.8 -2.4 -2.4 ...... · .... . ......... 

-3.0 
-3.3 
-3.2 
-1.2 

+1.0 
·-2.2 
-1.8 
-1.2 
-1.2 
-3.0 
-1.2 
-2.2 
+1.0 
-1.2 
+3.5 
+6.4 
+ .2 
- .4 
-1.0 

+ .7 
+2.4 
+ .1 
+ .7 
+ .7 
- .6 
-3.2 
+2.6 
-1.0 
- .2 
- .4 
-1.8 
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Observation equations for obtaining corrections to the. coefficients of the gravity formula and to the depth of ro1npensat-ion-Con: 
ARRANGEMENT OF GROUPS-ContJnued. 

Coetliclent of- Constant term for solution number-

n~:':k Including station, 
:r: " 2 3 5 6 8 

----1-------1-- ------------------------------
15 .......... lO'l, 103, 156......... +1 
10... .. . .. .. 146, 147..... .• .. . . . . +l 
33 ••....•... 5!,_ 55............... +1 
11 •••••••••• lns, 175............. +1 
13 •••....•.. UH, 135.... ..... .... +l 
11 f.lli.22,23,84,209,212, } +1 

•••• ·····•• \ isl3 214 
28 •••••••••• 42, 43', 44 .. :::::::::: +1 
30.. .... .. .. . 47, 48..... ... . .. . . . . +1 
7... ... .. .. . 24bl25..... •. . .. . . . . +1 
8 .•••....... 21 • 219..... •....... +1 
12 .......... 207,211 ............. +1 
ii ........... 25,2~1.27 ............ +l 
.6 ........... 32, 133... •• ..... .... +1 
1. .......... 28J..29, 30............ +l 
«: ........... 17l.>, 134............. +1 
4 ............ 123.130..... ........ +1 
SC.......... 160, 88. ... .. . . . . .. . . +1 
27 ......... .' 7~198 .............. +1 
4C .......... au, 132.............. +1 
3 ........... 87, 132... .• ......... +1 
2 •••••...•.• 85, 86... •• .......... +1 
26 .......... 187, 201..... ..... ... +1 
'29 .......... SQ, 51.z 52.. .... ...... +1 
9C.......... ll.>J. 87.. .... .. ... .. .. +1 
20 .......... 23u, 24C............. +1 
2'J .......... 182, 183.. •• • ........ +1 
2L ......... 71,, 184.............. +1 
lC.... ... .. . 7'iM_8C............... +1 
.m ......... {1 34\isrs>J1M, 33M, } +1 

{11?.!t!~MJ 13M, l!M, } 
6M......... ~~· ~:·. ~·· :+1. 

36M' ' ' · 
lM ......... 1M,2M ............. +1 
4M ......... ~8M19M,IOM..... +1 
3C.. ... . .. .. 27l.>, !Ou............. +l 
2M· ......... 3~4M-............. +1 
SC.......... 38l.>, 41C... .. .. .. .. .. +1 
7C .......... 36C,37C............. +1 
3M ......... 5M,6M ............. +1 

-0.297 +0.85 -1.0 +0.6 -4.6 -1.0 .......... +0.6 .......... +0.6 
- .2i'2 + .26 -2.2 -1.6 -2.8 -2.2 .......... -1.6 .......... -1.6 
- .256 +1.02 -1.3 + .5 -7.8 .......... -1.3 .......... +0.5 + .5 
- .248 + .50 +1.2 +2.1 +2.0 +1.2 .......... +2.1 .......... +2.1 
- .214 + .08 +1.4 +1.6 +2.4 +I.4 .......... +1.6 .......... +1.6 
- .208 + .20 -3.8 -3.4 -4.2 -3.8 .......... -3.4 •......... -3.4 
- .204 + .73 -2.2 - .7 -6.2 .......... -2.2 .......... - .7 - .7 
- .194 + .33 - .8 .o +1.0 .......... :- .8 .......... .o .o 
- .185 + .30 -1.4 - .8 -2.1 -1.4 .......... - .8 .......... - .8 
- .175 + .24 +2.6 +3.1 +2.7 +2.6 .......... +3.1 .......... +3.1 
- .164 + .21 +1.4 +1.8 +2.0 +1.4 ·········· +1.8 .......... +1.8 
- .154 + .21 -1.6 -1.0 -2.l -1.6 .......... -1.0 .......... -1.0 
- .096 + .32 +1.2 +1.8 +1.4 +1.2 .......... +1.8 .......... +1.8 
- .093 + .34 - .8 .0 -1.5 - .8 .......... .0 .......... !O 
- .082 .......... •••••••••• +1.1 +1.2 .......... .......... +I.I .......... +1.1 
- .066 + .14 +2.9 +3.3 +4.2 +2.9 .......... +3.3 .......... +3.3 
- .Ol9 .......... .......... +1.4 +1. 7 .......... .......... +I.4 .......... +1.4 
- .OH + .40 -6.8 -6.1 -7.7 ... :...... -6.8 .......... -6.1 -6.1 
- .031 .......... .......... +1.0 + .6 .......... .......... +1.0 .......... +1.0 
- .004 + .09 - .8 .......... .......... - .8 •••••••••· ............................. . 
- .016 + .32 -1.S -1.2 -2.3 -1.8 .......... -1.2 .......... -1.2 
- .016 - .04 -3.0 -3.0 -2. 7 •••••••••• -3.0 .•••...... -3.0 -3.0 
- .011 +1.07 -3.5 -1.4 -4.6 ....•..... -3.5 .......... -1.4 -1.4 
+ .001 .......... .......... -1.0 - .8 .......... .......... -1.0 .......... -1.0 
+ .001 .......... .......... +1.0 - .2 ...•...... ···•···••· +1.0 .......... +1.0 
+ .009 + .10 +4.0 +4.2 +3.4 +4.0 ···•···•·· +4.2 ........... +4.2 
+ .010 - .01 -2.4 -2.4 -2.2 -2.4 ···•···•·· -2.4 .......... -2.4 
+ .020 .......... •••••••••• -1.6 -2.1 .•••...... ··••··••·· -1.6 ........ ~. -1.6 
+ .039 ...••••..•..•••...•••••••••••. ····•··•·· ....•••.•. ..•••••.•. .•••.•.••• ••.•....•. -1.5 

+ .044: •••••••••• •••••••••• •••••••••• •••••••••• •••••••••• .......... •••••••••• •••••••••• -1.3 

+ .053 .: •••••••• ••••••••••••••••••••••••••••••.••••••••• ·••••••••• •••••••••• ·······'·· . +1.2 + .060 .••••••••••••••••••••••••••••• ·······'·· .......... .......... •••••••••• •••••••••• -3.0 
+ .080 .......... ·········' . . + .4 + .8 ···'····.. .•••••.••• + .4 ~......... + .4 + .199' .................................................. ....... :.. •••••••••• .......... -2.4 
+ .212 .......... .••.•.•... +1.2 +8.6 .......... .......... .......... +1.2 +1.2 
+ .218 .......... .••.•.•... - .6 +3.0 .....•.... .......... .......... - .6 - .6 
+ .236 .................... •·••••••••• •••••••••• .......... •••••••••• ........ ,. .......... -5.2 

The first column of the table on pages 115-119 contains the number of the station. Numbers 
without any letters appended refer to ·the United .States .stations given in the.list on pages 50-52; 
the numbers followed by the letter "C" refer to the Canadian stations on page 54; the numbers·· · 
followed by the letters "In" refer to the Indian stations given in the list on page 56; and the 
numbers followed by the letter "M" ref er to the stations in the list on page 57. 

The data in the above tables come from pages 50-60 and 103-105. All stations having 
anomalies numerically greater than 0.070 dyne have been excluded. For convenience the unit of n', 
and therefore of the other quantities involved, has been taken as 0.01 dyne. The unit distance in 
terms of which z is expressed in these equations is 28.4 km.; that is, the interval between the depths 
at which the various anomalies for stations in the United States are tabulated on pages 103-105. 
If the correction for topography and compensation be assumed to change uniformly with chang-

ing depth of compe~sation,_ that is, if c= ~: is constant, then the value of c, with the units 

adopted, is the difference between the total corrections for topography and compensation for 
two· depths differing 28.4 km., expressed in units of hundredths of a dyne. An examination of the 
differences in the table on pages 100-102 will show that these are fairly constant, allowance being · 
made for the effect of omitted decimals. When the observation equations were formed, theso 

·quantities caITied to one more decimal place than is given on pages 100-102 were available. A 
specimen of such data is given in connection with station 195, Lander, Wyo., on page 99. From 
the data for this station the following mean rates of change, in the units adopted, are deduced: 

From 42.6 km. to 56.9 km. =2 (-3.62+3.70)=+0.16 
From 56.9 km. to 85.3 km. = -3.28+3.62 =+0.34 
From s5.s km. to 113.7 km. = -2.75+3.28 =+0.53 
From 113.7 km. to 127.9 km. =2 (-2.48+2.75)=+0.54 
·From 127.9 km. to 156.25 km.= -1.98+2.48 =+0.50 
From 156.25 km. to 184.6 km. = -1.33+1.98 =+0.65 
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A preliminary investigt1.tion intlicatcd that the depths of compensation in nearly all solu
tions would fall between 56.9 km. and 85.3 km., or else very litHe below 56.9 km. The values 
of c used in the table of observation equations are therefore the mean rates of change between 
56.9 km. and 85.3 km. These e's are to be used only in connection with solutions for which the 
depth of compensation is determined. In these solutions the constant term, -n', is based on a 
depth of 56.9 km. In the second solution for mountain stations, in which the resulting depth 
is 94.9 km., the anomalies for depth 113.7 km. and the corresponding e's were used.. These are 
not shown in the table of observation equations. 

In order not to give too great influence to a small region that might contain many gravity 
stations, the following arbitrary procedure was adopted. A solitary station having no other 
station within 1 degree of it., either in lo.titude or longitude, gave a single observation equation 
of weight unity. If a numb~r of stations occurred so that their latitudes were all within 1 
degree of one another, and likewise their longitudes, these stations were made to co'nstitute a 
group and the mean of the observation equations of the. separate stations of the group was 
taken as the observation equation of the group, with weight unity. In taking this mean for 
the group, stations within a radius of 8 miles were treated as a single station by taking their mean, 
and giving the mean om7 the weight of a single station in averaging it with the other members 
of the group. An example of this is group 1, which contains stations 28, 29, and 30, which are, 
respectively, Worcester, Boston, and Cambridge. The mean of the anomalies at Boston and 
Cambridge is + 0.013 dyne and this is given equal weight in combining with the anomaly at 
Worcester of - 0.012 dyne, giving a final mean for the group of 0.000 dyne. In the list of 
observation equations, stations that are used only as part of a group are designated by a 
reference mark which refers to a footnote when the details of the grouping require special men
tion. The latter part of the list of observation equations is made up of the mean equations for 
the various groups. When the observations were combined into zones of latitude, the mean 
of a group wns given the same weight as a solitary station, the group being assigned to a zone 
according to the average latitude of its component members. · 

The normal equations were made up in the usual way. The probnblc el"i'or of z is found in 
the usual way from the solution of the normai equations. The quantities -y., B, andf are func
tioris of x and y. Their prob~ble errors a:ce found by methods given in standard text books 
on the method of least squares.* (See note, p. 98.) These methods all r~quire a knowledge 
of the numeric.al values of the derivatives of the functions in question with respect to the 
unknown quantities of the observation eqmttions. 

The formulas (partial derivatives), easily obtained from ( 4b) and (3) on page 113, and from 
the definitions of x and y near top of page 114, are 

~~·= +1 

()')'._ -1 
(Jy-

~~=Ot 
(JB B 
() x ';= - :Y-. 
(JB 2+B 
() y =--;y;-
(JB _o 
() z -

* For example, Wright and Hayford, Adjustment of ObserYations, p. 137, or Helmert, "Die Ausgleichungsrechnung," 2te anflage, p. lSO. 

(8) 

(9) 

t x and II are independent of z, areording to assumption, and therefore "Y•' which depends only on z and 11, is also Independent of:; similarly for 
Band f. As a matrer or fact, tbe redistribution of attractJng matrer implied in the correction for isostatic compensation will ehange somewhat the 
form of the level s!ll'faces and the intensity or gravity. For the earth considered as a whole the change is slight. Prof." di' Sitter (In the Koninklikje 
Akademie \•an Wetensrhappen te Amsrerdam, Proceedings of the Section or Sciences, Vol. XVII, pt. 2, p.1295) makes some approximate mechanical 
qua<lrature~ and concludes that for the geoid as ldeallze.d by isostat.ic compensation to a depth or 114 km. 1// will be 0.14 less than for the actual 
geoid. The effert on gravity at the equator Is to make the idealized gravity greater than the true by less than 0.001 dyne. For smaller changes In 
depth the etlects would be correspondingly less, and the assumptions made are ev dently not seriously vit1a!ed. 
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bm m 
() z= -;. 
()m m 
() y =:y. 
bf =~-20m+ 17 B 
()m2 3 14 
() f 17 2 
bB=- 1+14m+21B 
() .f _ () j om+() .f oB 
o z - on~ o z oB o z 
o j _ C> .f om+ of oB 
by-om by oB by 
"CJf_o 
"(Jz-

(10) 

These derivatives are so nearly constant that for the purpose in hand they could be com
puted once for all with average values of the quantities involved. 

It will be found that the flattening depends almost wholly on y, for ~tis about - 0.0000203 

(in the units used in forming the observation equations) as against~~= - ~.000000034. A 

change of unity {i.e., 0.01 dyne) in the value of z will appear only in the third decimal of 1/j, so 
if it is desired to hold the flattening unchanged in the determinations it will be sufficient to 
make y = O, or, if some· other flattening be fixed on in advance, in the adjustment the corre
sponding value of y may _be determined without regard to the possible change in x.· This was 
done in solutions le, ld, and some others. · 

In comparing various gravity formulas, which differ among themselves in every term,· the 
most convenient single number to afford a basis of comparison is the mean value of 'Yo over the 
unit sphere. The general expression for this is 

,.. l (l B 2B,) .w.ean va ue=-y. +3 - 15 

In the case of the solutions given here this is equivalent to 

Mean value=979.75485+z-iy 

(ll) 

(12) 

x and y being expressed in dynes instead of in units of 0.01 dyne, as in the observation and 
normal equations. The mean values resulting from the various adjustments are given on 
page 129. 

The set of solutions numbered "1" in the preceding table was derived from all stations 
situated in the United States proper, except No. 218, North Tamarack, Mich., for which the data 
were not available in time, and stations 53 and 56 in Seattle, Wash., which were excluded 
because of their large anomalies. In all these stations the constant terms are for depth 56.9 
km. and the z'.s are corrections to that depth. In solution la each solitary station and each 
group of stations is given equal weight. The nol'lllal equations are 

173;t-34.572y+42.17z-182.3 =0 

- 34.572~i: + 13.2991y- l l.8632z + 26.6250 = 0 

42.17x-11.S63~y+26.3941z-46.1Sl =0 

From these x = + 1.2934, y = + 1. 7989, z = + 0.4918, and the formula for 'Yo is 

'Yo= 978.025 (1 + 0.005339 sin2 cf>- 0.000007 sin~ 2c/>) 
±5 ±11 

The depth of compensation is 70.9±10.0 km. and the reciprocal of the flattening is 301.4±1.0. 
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In solution lb the stations or groups were assigned to seven zones and each station or group 
was given a weight inversely proportional to the number of stations and groups in the zone. 
This process must be substituted for the simpler one of using a mean equation for each zone, 
which would be practically equivalent if no depth of compensation were to be determined, 
because the e's, unlike the other coefficients, vary widely within the zone. 

The boundaries of the zones are in latitude 31°, 34°, 37°, 409 , 43°, 46°, and 49°, the latter 
being the northern boundary of the United States. The zones are all three degrees in width, 
except the southernmost, which extends from station 1 (Key West, Fla.) in latitude 24° 33'.6 
to latitude 31° 00'. It was widened in order to jnclude a sufficient number of stations to be 
representative. 

The normal equatfons are: 

7x-1.5606y + 1. 7424z- 7.5950 = 0 

-1.5606x + 0.6498y- 0.5448z + 1.2431=0 

1. 7 424x - 0.5448y + 1.0503z - 1.8980 = 0 

From these x = + 1.3574, y = + 1. 7233, z = + 0.4490. The formula for 'Yo is 

'Yo=978.026(1 +0.005337 sin2 r/>-0.000007 sin2 2</>) 
±5 ±11 

The depth of compensation is 69.6±10.4 km. and the reciprocal of theflattening301.3±1.0. 
The flattenings deduced from la and lb. are not supported by determinations from other 

methods, which would indicate that the assumed flattening of 1/298.2 is more nearly correct. 
It was therefore decided to hold the flattening at this :figu:re. This may be done with sufficient 
accuracy by letting y = 0. 

Using separate stations and groups, we have for solution le, by omitting the second equation 
in la and putting y = 0 in the others, 

l 73x+42.17z-182.3 =0 

42.17x+26.3941z-46·.181 =0 

From these x= +1.0274, z= +0.1082, and the formula for 'Yo is 

'Yo=978.040(1 +0.005302 sin2 r/>-0.000007 sin2 2</>) 
. ±1 . . 

The depth of compensation is 60.0 ± 9.5 km. 
This formula is referred to as the Coast and Geodetic Survey formula of 1916 for the United 

States. 
If the anomali~s at stations in the United States were due only to erroneous values of the 

equatorial gravity and of the depth of compensation used in the computation of the theoretical 
gravity, then this formula would be perhaps the best obtainable from the data at hand. But, as is 
shown on page 63, under the heading ''Relation between the gravity anomalies .and the topogra
phy," and on page 70, under the head!ng ''Relation between the gravity anomalies and the geologic 
formation," the prevailing sign of the. a1iomalies at stat.ions on the seacoast and on Cenozoic 
formations is evidently due in part to some deviation from the normal of the clC'nsities in the strata 
of the upper crust which.is systematic in its nature. The depth computed from the anomalies 
may be, and probably is, greatly influenced hy this systematic effect. It is shown in other parts 
of this volume that a larger depth than 60 km. is probably nearer the truth. The equatorial 
value of gravity is not a.ffect.ed mate_rially by the :pegative anomalies which predominate at the 
stations near the coast and in Cenozoic formation, as they are offset in great part by the anoma
lies in other format.ions which tend to be positive. (See pp. 70 to 78.) The anomalies (called 
.the Hn.yford 1916 anomalies) bn.sed on the Coast and Geodetic Survey formula for 1916 for the 
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United States are shown in tho table on pages 103-106 for purposes of comparison with the 
anomn.lies by the. l!H2 formula of the Coast and Geodetic Survey (r.alled the Hayford 1912 
anomalies), which is based on the greater depth of compensation, 113.7 km. 

From other data a flattening of 1/297 has been determined. To use this flattening in deter
mining x and z (solution ld), put y = - 0.642 in the first nnd third equations of la. The resulting 
equations are: 

l 73x+42.l 7z-160.10 =0 

42.l 7x+26.3!J4lz-38.565 =0 

Frov.1 these x= +0.9322, z= -0.0286 and the.formula for 'Yo is 
'Yo=.978.046 (1 +0.005289 sin2 cfi-0.000007 sin2 2q,) 

±1 

and the depth of compensation is 56.1 ±9.7 km. 
In solution "re the flattening is held at 1/298.2 and the stations are grouped by zones, as in 

solution 1 b. 
The normal eqmttions for le arc: 

7x + l .7424z- 7.5950 = 0 

l.7424x+ J .0503z- l.89SO =0 

From these x= +1.0820, z= +0.0122, and the formulit for 'Yo is 

'Y 0 = 978.04 ~ (l + 0.00i5302 io.in3 cfi- 0.000007. sin2 2q,) 
±1 

The depth of compensii.tion is 57.2±0.8 km. 
The solution:'! numbered 2a and 2b include stations in the United States proper and the 

Dominion of Cami.du.. No determination of the depth was possible, since no information as 
to the <'OlTection for topography and compensation of the Canadian stations was available for 
depths other than 113.7 km. In solution 2a eitch station and each group was given unit weight. 

The normal eqmi.tions for this solution are: a 

208;i:- 31.2Sly- 96.1=0 

-31.28Lt + 13.8081S3y+3.2079 =0 

From these x = + 0.64 78, ·y = + 1.2351, and the formula for 'Y 0 is 

'Yo= 978.02-1: (1 + 0.005327 sin3 cfi- 0.000007 sin2 2q,) 
±4 ±9 

The reciprocal of the flattening is 300.4 ± 0.8. 
Solution 2b is the same as 2a, except that zones were used as in 1 b, though with somewhat 

different boundaries for the zones. 
The normal equations are: 

7x-1.32y- 2.676 = 0 

- 1.32:i: + 0.56230-y + 0.060017 = 0 

From these x= +0.6403, ·y= +l.4158, and the formula for 'Yo is 

· ')' 0 =978.022 (1 +0.005331 sin3 cfi-0.000007 sin2 2cp) 
±4 ±9 

The reciprocnl of the flattening is ~00. 7 ± 0.8. 

"In fonning thesenormalequations the dat.<>usedfor the stations In Canada were those tirSt communicated to the Survey. Arterwardsrevlsed 
valt•es were sent, which appear in the tahle or obs~rmtion equations. The corrections are too slight to affect the result seriously. 
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In the solutions numbered 3a and 3b t.he anomalies are found by the free-air method of 
reduction (correction for elevation, but not for topography and compensation). The stations 
are the same as those in solutions 2a and 2b. In solution 3a each station and each group is 
given unit weight, and the resulting normal equations are:" 

208.'t-31.281y-161.l =0 

- 31.281x+13.8082y + 52.8456 = 0 

From these x= +0.3018, ·y= -3.1435, and the resulting formula for 'Yo is 

'Y 0 = 978.064 (l + 0.005238 sin2 cf>- 0.000007 sin2 2cf>) 
±5 ±12 

The reciprocal of the flattening is 292.6±1.0. 
In solution 3b each zone is given equul :weight, the zones. being the same as in solution 2b. 

The normal equations are: 

7x -1.-320-y- 5.563 = 0 

-1.320:r + 0.56230y + 1.954694 = 0 

From these :t= +0.2498 1 y,;,, -2.8899, and the formula for 'Yo is 

-y"=978.061 (1+0.005243 sin2 cf>-0.000007 sin2 2cf>) 
±7 ±17 

The. reciprocal of the flattening is 293.0±1.4. 
In order to test the constancy of the depth of compensation in various regions, the stations 

in the United State.g lying east of the ninety-eighth meridian were treat.eel separately from those 
lying west of it. Solutions 4a and 4b are based on those stations east of the :i;i.inety-eighth 
meridian. In solution 4a each station and each group is given unit weight, and a depth of 
compensation, a value for the flattening, and the equatorial value are determined. The 
values of -n' are for depth of 56.9 km. '~he normal equations for 4a are: 

118x- 26. 723y + 26.21z - 80.1=0 
-26.723x+ 10.265y-8.167z+ 17.691 =0 . 
26.21x-8.167·y+ 11.505z-17.241 =0 

From these x= +0.71001 y= +0.06981 z= -0.0695, and the formula for 'Yo is 

'Yo= 978.036 (1+0.005303 sin2 cf>-0.000007 sin2 2cf>) 
±6 ±14 

The depth of compensation is 54.9±16.8 km., and the reciprocal of the flattening is 298.3±1.2. 
In solution 4b the conditions are the same as for 4a except that the flattening is held as 

1/298.2, the value resulting from Helmert's formula of 1901. The normal equations are 

118x+26.2lz-80.l =0 
26.2lx+ 11.505z-17.241 =0 

From these x= +0.7004, z= -0.0970, the formula'for 'Yo is 

-y0 =978.037 (1 +0.005302 sin2 cf>-0.000007 sin3 2cf>) 
±2 

and the depth of compensation is 54.1±14.9 km. 
The solutions numbered 5a and ·5b are based on stations in the.United States we.st of 

the ninety-eighth meridian, treated in a way ~imilar to those used in solutions 4a and 4b. In 

a Se~ footnote on p, 124. 
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solution 5a each station and each group is given .unit .weight. The values of -n' are for depth 
56.9 km. The normal equations are: 

55x-7.849y+ 15.96z-102.2 .,,,,o 
- 7 .849x + 3.0345y- 3.6967z + 8.9343 = 0 
15.96x-3.6967y + 14.8890z- 28.940 = 0 

From these x = + 2.2099, 11 = +3.2312, z = + 0.3772, and the formula for 'Yo is 

'Yo= 978.020 (1+0.005368 sin2 q,- 0.000007 sin2 24>) 
±10 ±22 

The depth of compensation is 67.6±12.9 km., and the reciprocal of the flattening is 304.1 ±2.0. 
In solution 5b the conditions are the same as for 5a except that the flattening is held fixed 

at 1/298.2. The equations, giving unit weight to each station and group, are 
55x + 15.96z-102.2 = 0 
15.96x + 14.8890z ~ 28.940 = 0 

From these z = + 1.8784, z = -: 0.0698, and the value of 'Yo is given by 

'Yo== 978.049 (1 + 0.005302 sin2 fl.I- 0.000007 sin3 24>) 
±2 

The depth of compensation is 54.9±12.6 km. 
The solutions with separate statl.ons in mountainous regions gave greater depths than other 

solutions for other groups of stations in the United States, and as it is reasonably certain that 
the single-Station method gives a better value of the depth than the group method, it was 
decided to make solutions for the stations in the United States west of the ninety-eighth meridian 
without groups; that is, by the separate-station method. In the first of the two solutions, called 
5c, the equatorial gravity, the flattening, and the depth of compensation were determined. 

The normal equations are 

64x-9.092y+21.92z-127.1 =0 
-9.092x+3.319338y-4.54995z + 11.2513 = 0 
21.92x- 4.54995y + 22.6422z- 5;l.946 = 0 

From -these z= +2.2016, 11= +4.1200, z= + 1.0790, and 'Yo is given by 

'Yo=978.011 (1+0.005387 sin2 q,-0.000007 sin3 24>) 
±19 ±21. 

The depth of compensation is 87 .5 ± 10.6 km. and the reciprocal of the flattening is 305.8± 1.9. 
In the solution 5d the flattening was held at 1/298.2. The normal equations are: 

64x+21.92z-127.1 =0 
21.92z+22.6422z-53.946=0 

From these z = + 1. 7503, z = + 0.6881 and 'Yo is given by 

'Yo= 978.048 (1+0.005302 sin3tf>- 0.000007 sin3 24>) 
±2 

The depth of compensation "is 76.4 ± 10.8 km. 
If the Canadian stations east of the niuety-eighth meridian be joined with those in the 

United States, no determination of the depth of compensation is possible, since the only depth 
for which the corrections for topography and isostatic compensation are available for Canadian 
stations is 113. 7 km. In solution 6 this depth is used and each station or group east of the 
ninety-eighth meridian in Canada or the United States is given unit weight. The normal 
equations are then a 

146x- 25.174y- 35.6 = 0 
- 25.174:z: + 10.455634y + 2.5569 = 0 

.. 
" See footnote on p. 124: 
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From these x= +0~3448, y= +0.5857, and the formula. for 'Yo is 

'Yo= 978.028 (1+0.005314 sin3 c/J- 0.000007 sin3 2q,) 
±4 . ±11 

The reciprocal on the flattening is 299.2 ± 1.0. . . . 
. Solution 7 is based on stations in the United States and Canada west of the ninety-eighth 

meridian. The depth is :fixed at 113.7 km. and each station or group is given equal weight .. 
The normal equations a.re 

62x-6.107y-59.3= 0 
-6.107x+3.352549y +0.856S=O 

From these x= + 1.1349, y-:= + 1.S118, ·and the formula for 'Yo is 

'Yo= 97S.023 {l + 0.005339 sin2c/J-0.000007 sin2 2</>) 
±S ±17 

The reciprocal of the flattening is 301.5 ± 1.5. 
The solutions numbered Sit and Sb are based on all available stations in ·the world. 

between the latitudes of station l 79ln, Bombay (India) and station 6 M, Scharf enstein (Ger-· 
many). The only depth of compensatiOn for which data are available is 113.7 km., and this. 
has therefore been held :fixed. Station8 with an anomaly numerically exceeding 0.070 dyne 
based on Helmert's formula of 1901 were excluded. It was found that 35S stations could be 
used. For solution Sa the stations and groups of stations were divided into 11 zones each 3. 
degrees of latitude in width; the southernmost zone includes Bombay and extends to the, 
twenty-second parallel. The other bounding parallels are the twenty-fifth, twenty-eighth, etc .. 
All stations used in these solutions are in north latitude. 

Re1111.ltafor the individual zonu. 

Zone. 
Bounding Number of Mean value. Mean I 
parallels. 8~~or or -cos24> anomaly. Zone. Bounding Nu~ber of Mean value Mean 

parallels. sta=~r of -cos2t/> anomaly. 

1. .................... 22 6 -0.748 
Dunes. 
+0.0212 7 ••••••.•••••••••••.. 37-40 33 -0.218 

D~a. 
-0.0014 

2 ••••••••••••••••••••. 22-25 14 - • 680 + .0176 8 .................... 40-43 27 - .115 + .0069· 
3 ..................... 25-28 13 - • 609 - .0062 9 .................... 43-46 41 - .017 + .0099· 
4 ..................... 2S-31 17 - • 510 + .0048 10 ................... 46-49 41 + .074 + .0108 
5 ..................... 31-34 21 - • 420 - .0009 11 ................... 49-52 H + .185 + .0006· 
6 ............ : ........ 34-37 25 - .3:l3 + .0026 

There is a total of 252 separate stations and groups of stations. Each zone was given unit 
weight. The normal equations that follow froJ:r!. these are 

llx-3.3Sly- 7. 09 = 0 
- 3.3Slx + 2.034353y + 2 .57S10 = 0 

From these x= +0.5213, y= -0.4008, and the formula for"(., is 

·'Yo= 978.039 (1+0.005294 sin3 c/J- 0.000007 sin2 2</>) 
±4 ±12 

The reciprocal of the flattening is. 297.4±1.0 . 
. The fact that the mean anomalies for some of the zones are based on comparatively few 

stations or groups of stations as compared with the other zones suggests that it would be of 
interest to weight each zone proportionately to the number of stations it contains. This process 
is (except for probable errors) almost exactly equivalent to that of giving each station and each 

. group unit weight. With weights thus taken, the normal equations for solution Sb, are 

252x-52.855y-149.1 =0 
- 52.S55:i; + 28.027y + 23 .9 = 0 
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From these X= +0.6829, y·= +0.4352, and the formula for 'Yo is 

'Yo= 978.032 (1+0.005311 sin2 If>- 0.000007 sin2 2 If>) 
±4 ±11 

The reciprocal of the flattening is 298.9±1.0. 
On pages 63-G7 is given a list of anomalies at stations in the United States computed from. the 

United States Coast and Geodetic Survey fo1·mula of 1916; that is, for.solution le. This formula 
with depth 60.0 km. represents the observations somewhat better tlum the 1912 formula with 
depth 113.7 km. except for the 20 stations in mountainous regions above the general level, for 
which the average anomaly with regard to sign is + 0.016 dyne by the 1916 formula. It is 
therefore natural to inquire what formula and what depth would fit those stations better. The 
effect of the change of depth on the computed compensa.tion is large for these stations, so that 
a depth of compensation would be better determined from them than from an equal number of 
stations elsewhere: However, it seemed to be illogical to t.n.ke only the stations above the 
general level and to exclude other stations in the same regions, perlrn,ps within a few miles. 
Therefore the 36 stations in mountainous re~ons below the general level (seep. 108) were like
wise included in the fidjustment. There is no separate column for the constant tenns of this 
solution in the table of observation equations on pages 115 to 120. 

This adjustment was made in two ways. First the groups were broken up, each station 
being taken by itself, aud only t.he 56 stations in mountainous regions were included .. Second, 
where the stations occurred near together groups were used, just as in other cases. These 
groups included four stn.tions not in mountainous regions. 

When the groups 'vere broken Hp an<l each station was giYen unit weight the normal equa
tions for this solution (called 9.a) became: 

56.i: - O.Ol 7y + '27.4Sz- 38.2 = 0 
- 9.0l 7;r, + :3.6091714y- 5.18505z + 1.6404 = 0 
'27.48~t:- 5.1S505y + 1S.72'26z -15.279 = 0 

From these x= + 1.3506, y= +3.S:ns, z= -0.1061. The anomn.lies and the e's in this solu
tion are computed for the depth of 113.7 km. and the z is a correction to that depth. The re
sulting formula for 'Yo is 

'Yo= 978.005 (l + 0.005380 sin3 If>- 0.000007 sin3 2 If>) 
± 14 ±31 

The reciprocal of the flattening is 305.2 ± :3.9 n.nd the dept.Ii of compensation is 110.7 ± 20.3 km. 
Solution 9b is based on the same data, but the flattening was held fixed at 1/298.2. The 

normal equations for solution 9b nre 

56;r + 27 ASz - 38. :3 = 0 
27.4S.r + 18.72:36z- 15.'279 = 0 

From these x = + 1.0066 and y = - 0.6613. The formula for 'Yo is 

7 0 =978.040 (1 +0.005302 sin3 lf>-0.000007 sin3 2 If>) 
±4 

The depth of compensation is 94.9±19. 7 km. 
When the usual groups are tiiken, the normn.l equations for the solution (called 9c) a.re 

44x- 6.879y + 19.:35z- 64.fl = 0 
-6.879.r + 2.056157y-4.23457z+ 9.057 = 0 
19.25x-4.23457y+ 16.2641z-29.779 =0 

From these x= +1.5433, y= +1.6542, z=+0.4350. The anomn.lies and e's in this solution 
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are computed for the depth 56.!.l km. and the z is a correction to this depth. The resulting. 
formula for 'Yo is 

'Yo= 978.029 (1 +0.005336 sin3 t:f>- 0.000007 sin2 2t:f>) 

The reciprocal of the :flattening is 301.2, and.the depth "of compensation is 69.3 km. 
In solution 9d the· flattening ~s held fixed at 1/298.2 but the remaining conditions are the 

same as in the solution 9c. The nornrn.l equations for solution 9d are 

44x+19_._25z-64.9=0 
19.25z+ 16.2641z-29.779 = 0 

From these z= + 1.3977, and z= +0.1766. The resulting forinula for 'Yo is 
'Yo= 978.044 (1 +0.005302 sin2 t:f>-0.000007 sin2 2cp). 

and the depth of compensation i.3 61. 9 km. 
It is evident that the method of g:r:ouping high and low stations in forming the equation.'! 

destroys the peculiar sensitiveness of the high stations to a change in depth. .Therefore the 
values of the depth by the group solution (9c) should not be considered as having a strong 
weight as compared with the values of the 'depth by the 'single-station solution (9b). 

The· authcir believes that the depths derived from the single-station solution for. mou1:1:.. 
tainous regions are nearer ·the. truth even for the whole United States than any other depth 
determined from other groups of gravity stations. (See p. 112.) The solutions of separate 
stations in the western part of the United States give values for the depth of compensation 
which are greater 'than for other solutions except those mentioned above. The stations in 
the West are, in general, either in mountaino_us regions or.on high plains. 

The results of the foregoing solutions are summarized in the. following table, which also 
contains some additional items of information, namely, the mean vn.lue of gravity and the 
probable error of' an observation of unit weight. Except in the column for the mean value of 
gravity an:d in the' lines for solutions 9c and 9d the presence of a value for the probable error 
of a quantity indicates that the quantity in question was determined by the solution itself, and 
the absence of a value for the'probable error indicates that the quantity was fixed in advance. 

Comtants of the gravity formulas and related quantities as derit•«lfrom the various solutions. 

Solution No. 

la ............................................ . 
lb ............................................ . 
le ............................................ . 
ld .................................... : ...... ;. 
18 ...... .-..................................... . 

28 ............................................ . 
2b ............................................ . 

3a ••••••••••••••••••••••••••••••••••••••••••••• 
3b ........................................ · ••••• 

4a ••••••••••••••••••••••••••••••••••••••••••••• 
4b ••••••••••••••••••••••••••••••••••••••••••••• 

56 ........................................... .. 
5b ........................................... .. 
5c ................... : ........................ . 
5d ............................................ . 

6 ............................................. . 

7 ........ """'"'"'·": .......... -............. . 

86 •••.••••••••••••••••••••••••••••••••••••••••• 
Sb ............................................ . 

Equatorial 
value or grav

ity. 

Dynta. 
978. 025:1: 4. 9 
9iS. 026:1: 4. 6 
978. 040:1: 1. 3 
9iS. 046:1: 1. 3 
978. 041:1: 1. 3 

9i8. 0"-4:1: 3. 9 
978. 02'l:I: 3. 7 

978. 064 :I: &. 1 
978.061:1: 6. 8 

978. 036:1: 6. 1 
9i8. 037 :1: 1. 6 

978.020:1: 9. 7 
9iS. 049:1: 2. 3 
978. 011 :I: 9. 5 
978. 048:1: 2. 3 

978. 028:1: 4. 5 

978.023:1: 7.6 

978. 039 :I: 4. 3 
978. 032:1: 4. 4 

9a............................................. 97S.OO.i:l:l4.4 
9b •• · ....................................... ·.... 9i8.040:1: 4.0 
9c ............................................. 978.029 
9d .............................................. 978.044 

Coefficient ol 
sin'9>. 

o. 005339:1:11. 5 
• 00033i :I: 10. 7 
.005302 
.005289 
.005302 

• 005327 :I: 9. 0 
• 005331:1: 9. 2 

• 005238:1: 12. 0 
• 005243:1:16.·6 

• 005303:1:14.1 
.005302 

• 005368':1:21. 6 
.005302 
• 005387 :I: 21. 1 
.005302 

.005314:1:10.S 

.005339:1:16.8 

• 005294:1: 11. 8 
• 005311:1:10. 9 

• 005380:1:31. 2 
.005302 
.005336 

.. ;0053'!2 . 

Mean value or R cl 1 1 gravity for the e pr~a 0 
earth. flattening. 

D!fl&tB. I 979. 762 
979. i63 
979. i65 
979. 766 

.979. 766 

979. 757 
979. i57 

979. 768 
979. 767 

'979,762 
979. 762 

979. 766 
979. 774 
979.iti3 
979. ii2 

979. i56 

979. i60 

979. 761 
97Y. illU 

979. 756 
979. 765 

. 979. 765 
979. 769 

301. 4±1. 0 
301.3:1:1.0 
298.2 
29i.O 
298.2 

300. 4:1:0. 8 
300. i:1:0-S 

·292.6:1:1.0 
293.0:1:1. 4 

298.3:1:1.2 
298.2 

304.1:1:2.0 
298.2 
305.8:1:1.9 
298.2 

299. 2:1:1. 0 

301.5:Cl.5 

297.4:1:1. 0 
298.9:1:1. 0 

30.'i. 2:1:2. 9 
298.2 
301.2 
298.2 

59387°-17-9 
a The observation ol unit weight ls a zone. 

Probable error 
Depth or com· ol an obsen·a-

pensation. tion or unit 
weight. 

Km. D'f/11ts. 
70.9±10.0 :l:0.0133 
69.6:1:10.4 ":I: .0027 
60.0:1: 9.5 :I: .0135 
56.1:1: 9. 7 :1: .Ol3i 
57.2:1: 9.8 ":I: .0027 

113. 7 :I: .0133 
113. 7 ":I: .00"..5 

··--············ :I: .0176 

················ ":I: .0045 

54.9:1:16.S :I: .0126 
54.1±14.9 :I: .0125 

67.6±12.9 :I: .0138 
54.9±12.6 :I: .0142 
87.5±10-6 :I: .0141 
76. 4:1:10. 8 :1: .ous· 

113. 7 :C .0130 

113.7 :I: ·.0136 

113. 7 ":I: .005i 
113. 7 :C .O~:!O 

llO. 7 :e20. 3 :C . 0156 
94.9:1:19. 7 :1:. .Ol58 
69.3 ................ 
61.9 ················ 
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STATEMENT CONCERNING THE VARIOUS SOLUTIONS THE RESULTS OF WHICH .ARE GIVEN IN THE 

ABOVE TABLE, 

In-the solutions in which separate stations and groups of stations were used, each separate 
station and each group of stations was given unit weight. 

In the solutions in which the stations were taken by zones, each zone was given unit weigh_t, 
except in solution Sb. 

UN:iT:SD STATES STATIONS, SOL"t;TIONS la TO le, 

la. Separate stations and groups of stations were used in the determination of equatorial gravity, the ftattel!ing and 
the depth of compensation. 

lb. Zones were used in the determination of equatorial gravity, the ftattening, and the depth of compensation. 
le. Separate stations and groups of stations were used and the :Battening was held fixed at 1/298. 2 in the determina-

. tion of equatorial gravity and t~e depth of compensation. · 
ld, Separate stations and groups of stations were used and the ftattening was held fixed at 1/297 in the determina-

tion of equatqrial gravity and the depth of compensation. . 
le. Zones· were used and the flattening was held fixed at 1/298. 2 in the determination of equatorial gravity and the 

depth of compensation. 

UNITED STATES AND CANADIAN STATrONS, SOLUTIONS .28. AND 2b. 

2a. Separate stations and groups of stations were used a.nd the depth was held fixed at llS.7 ~m. in the determina-
tion of equatorial gravity a.nd the flattening. . 

2b. Zones were used and the depth was held fixed at 113.7 km. in the determination of equatorial gravity and the 
:6.a.ttening. 

UNITED STATES AND CANADIAN STATIONS BY THE FREE•AI:R METHOD OF REDUCTION, .SOLUTIONS 88. AND 3b. 

3a. Sepe.rate stations and groups o[ stations were used in the determination of equatorial gravity and the flattening. 
3b. Zones were used in the determination of equatorial gravity and the flattening. 

UNITED STATES .STATIONS EAST OF THB NINETY·EIGHTH MERIDIAN, SOLUTIONS 4a. AND 4b, 

4a. Separate stations and groups of statioris were used in the determination of equatorial gr&\i.ty, the flattening, and 
the depth of compensation. 

4b. Separate stations and groups of stations were used and the flattening was held fixed at 1/298.2 in the determina· 
tion of equatorial gmvity and the depth of compensation. 

UNITED ~ATES STATIONS WEST OF THE NINETY-EIGHTH JlllERIDIA.N, SOLUTIONS 5a TO od. 

5a. Separate stations and groups of sta.tions were used in the determination of equatorial gravity, the flattening, and 
the depth of compensation. 

5b. Separate stations and groups of stations were used and the flattening was held fixed at 1/298.2 in the determina
tion of equatorial gravity and the depth of compensation. 

5c. Separate stations only were used in the determination of equatorial gravity, the flattening, and the depth of com-
. pensation. · . 

5d. Separate stations only were used and the flattening was held fixed at 1/298.2 in the determination of equatorial 
gravity and the depth of compensation. · 

UNlTED STATES AND CANADlAN STATIONS EAST OF THE NlNETY·BJGBTH llllE:BIDlAN, SOLUTION 8. 

6. Separate stations and groups of stations were used and the depth was held fixed at 113.7 km. m·~ determi.n1J,tion 
of equatorial gravity and the flattening. 

UNl'fED STATES AND CANADlAN STATIONS WEST Oli' TBE NINETY•EIGBTB MEllIDIAN_, SOLUTION 7. 

7. Separate stapons and groups of stations were used and the depth was held fixed at 113.7 km. in the determination 
of equatorial gravity and the flattening. 

STATIONS IN THE UNl'fED STATES, CAN.A.DA, SWITZERLAND, INDL\.1 IT.A.LY, GERM.A.NY, AND A:OBTRIA, SOLllTJON,11 lll!o . .AND Sb. 

Ba; Zones were used, the zones having equal weight, and the depth was held .fixed at 113.7 km. in the determination 
of the equatorial gravity and the flattening. 

Sb.· Zones were used, ·the zones weighted according to the aggregate number of statio~ and group~ "in a. zone, and the 
depth was held fixed at 113. 7 km. in the determinatio~ of equatorial gravity and the flattening. 
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UNITED STATES STATIONS IN MOUNTAINOUS REGIONS, SOLUTIONS Ila To lld. 

9a. Separate stations only were used in the determination of equatorial gravity, the flattening, and the depth of 
compensation. 

9b. Separate stations only were used and the flattening was held fixed at 1/298.2 in the determination of equatorial 
gravity and the depth of compensation. 

9c. Separate· stations and groups of stations were used·in the determination of equatorial gravity, the flattening, and 
the depth of compensation. 

9d. Separate stations and groups of stations were used and the flattening was held fixed at 1/298.2 in the determina
tion of equatorial gravity and the depth of compensation. 

For completeness and for comparison with the above formulas for the intensity of gravity 
there is given here Helmeres most recent formula.0 With probable eITors· attached it reads: 

g0 =978.052[1 +0.005285 sin2q,-0.000007 sin2 24>+0.000018 cos2q, cos2(>.+17°)] 
±3 ±5 ±3 ±4 

in which q,, as usual, is the geographic latitude and >. is the longitude from Greenwich, east longi
tude being positive. The formula coITesponds to a spheroid with three unequal axes, the shorter 
equatorial axis being in longitude 73° east from Greenwich and the longer,. which exceeds the 
shorter by 239 m., in longitude 17° west of Greenwich. The reciprocal of the mean polar 
flattening is 296. 7 ± 0.4. · The mean value of gravity over the sphere is 979. 771 dynes. The 
formula. is based upon 410 stations in all parts of the world selected for being neither too near 
to the coast nor to mountainous regions and upon certain coast stations which were given 
reduced· weight. The coefficient of sin2 21/> is based on theory. (See p. 113.) The coast 
stations were used in determining all other constants except the first one, which from coast 
stations alone had the special value of 978.068 dynes. The precise number of coast stations 
is not given. The formula, when the first coefficient is 1L'3ed as 978.052, represents gravity 
reduced by the free-air method for stations in the interior and not in mountainous regions. 
No tests have yet been made to determine how well this formula represents gravity in the 
United States. 

HELMERT'S DEPTH OF COMPENSATION FROM GRAVITY OBSERVATIONS. 

Helmert derived a depth of compensation of about 120 km. from data for 51 selected 
coast stations distributed throughout the earth's surface.b He used in his determination the 
differenc~s between the observed vulucs of gravity reduced to sea level by the free-air method 
and the values at sea level computed by his 1901 formula. Th~ observed values were in general 
considerably greater than those computed. 

The stations were aITanged in several groups, each group containing the stations· in some 
special type of topography, and a depth Wt1.S derived from the data for each group, namely, 
that depth for which the coITection for topography and isostatic compensation would account 
for the mean observed free-air anomaly of the group. For group 1 it was 107 km., for group 
2 it was 124 km., and for groups 3 and 4 together 123 km.; the.mean value was 118 km. 

If the free-air method of reduction is used, Helmert's formula of 1901 should represent, on 
the f!.Verage, gravity at stations in the interior, not in mountainous regions. But for stations 
in this class in the United States the average anomaly (free air) is +0.009 dyne. (Seep. 67.) 
If the equatorial constant were increased to 978.039 to represent this class of stations 
better, the anomalies of the coast stations would be coITespondingly reduced and the depths 
"indicated would be: Group 1, 80 km.; group 2, 89 km.; groups 3 and 4 together, 78 km., 
with a mean of 83 km. Helrocrt's 1915 formula indicates that gravity in the United States 
is slightly below normal, for according to the formula minimum gravity occurs in longitude 
107° west, and if allowance were made for this the previous coITection of + 0.009 dyne would 
be further increased and the resulting depth further diminished. A rough estimate of the 
effect of using Helmert's 1915 formula may be obtained by noting that according to it 

11Sitzungsberichte der Kllnlgllch Preussischen Akademle der Wlssenschaften, No. Cl (1915), p. 676, entitled "Neue Formeln ftlr den Verlauf 
der Sch werkraft In Meeresnfveau bolm Fcstlande." 

II Eneyclopildle der Mathematlsohen WlsseDschaften Band VI lB, Hett. 2 Die Sohwerkraft und die HassenverteJlung der Erde, p. HO. 
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average gravity over the unit sphere is 0.016 dyne greater than according to his 1901 formula. 
If the anomalies in each group are diminished by 0;016 dyne, the depths implied are: Group 1, 
62 km.; group 2, 64 km.; groups 3 and 4 together, 46 km.; making the mean 58 km., which is 
about the value found by the various solutions for the United States, except the solution from 
the 56 stations in mquntainous regions. This 58 km. by Helmert's method is of course based 
on anomalies at coast (and probably largely Cenozoic) stations, which, as is indicated in other 
parts of this. volume, are subject to systematic errors due to smaller densities than normal in 
the upper strata of the earth's crust. While the value of 58 km. agrees well with the depth 
given for the Coast and Geodetic Survey formula for 1916 for the United States, it should not 
necessarily be considered as -being nearer the truth than the greater depths. 



Chapter IX.-SUlDl.ARY. 

The group of publications of the Coast end Geodetic Survey dealing with deflections end 
gravity values s4ows that isostasy exists in a form nearly perfect in the United States as a whole, 
also that there is nearly perfect isostasy in areas which form comparatively small percentages of 
the area of the en.tire country. · 

The conclusions which may be drawn from the investigation reported in this volume sub
stantiate to a great extent the conclusions arrived at from previous investigations. This is an 
importent fact, for 70 per cent more gravity stationa in the United States were used at this time 
than in the preceding gravity investigation and many stations in Canada, India, and Europe, 
for which data were available, were also used. · 

The depth of compensation was derived from the 216 stations in the United States and was 
found to be 60 km. When the stations were divided into different groups, other depths were 
obtained. They agreed in general with the value determined from all of the stations. An 
exception is in the case of the stations in mountainous regions, 56 in all. The values of the 
depth of compen!'!ation determined from these are 111 km. ·and 95 km. on two somewhat different 
assumptions. Owing to the fact that at stations in mountainous regions above the general level 
the values of gravity are very sensitive to a change in depth, it is believed that the value of the 
depth determined from the _stations in mountainous regions has greater strength than the other 
values. . 

The author believes that the best value for the depth of compensation is the mean of the 
Hayford valuea of 97 km., which was obtained from deflection data at stations in mountainous 
regions and the value of 95 km. derived from gravity data at stations in mountainous regions. 
This mean is 96 km. The author believes that future values of the depth of compensation de
rived from much more extensive data will fall between 80 8Jld 130 km. (See p. 112 and fig. 8. 

For the United States there was found a decided relation between the sign of the Hayford 
gravity anomalies and the coast. The reason for this is explained in the following paragraphs. 
There was no relation found between the sign and the size of the Hayford anomalies and any 
other class of topography. There were found the usual relations between the elevations of the 
stations and the gravity anomalies based upon the Bouguer and the free air methods. (See 
p. 61 and figs. 13 and 14.) 

Decided relations were found in the United States end in India between the sign of the 
gravity anomalies and the Cenozoic geologic formation. The anomalies at stations located on 
·this formation tend to be negative. In the United States a nU:mber of the Cenozoic stations are 
located on or very near the.coast. As stated above, there appeared to be a relation between 
the gravity anomalies and the coast. This is probably explained by the presence of the very 
light material of the Cenozoic formations, which is present along nearly aU the Atlantic and GuH 
coasts of the United States. Ii seems probable that the negative anomalies at Cenozoic stations 
are in large part due to the presence of subnormal densities in the upper crust below sea level. 

There were found decided relations between the pre-Cambrien, Paleozoic, and Mesozoic for
mations end the sign of the gravity enomalies for the area of the United States. No very defi
nite relations were observed in Canada and in India. (See pp. 70-84.) 

It was found as a result of certain computations and investigations that local distribution 
of the· compensation of a topographic feature is in general nearer the truth than regional dis
tribution of the compensation out to the outer limit of zone 0 (167 km.). I~ is not clear whether 
local distribution is more probable than the regional distribution out to the iimit of zone M 
(59 km.). (See pp. 91 and 92.) 

11 From A Supp:a·menlal Investigation In 1909 of the Figure of the Earth and Isostasy. 
133 . 
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The difference in the anomalies at two stations which are close together horizoi~tnlly, hut 
which have a large difference in the elevations, seemed to indicate some error in the height 
formula used to compute the correction to gravity for the elevation of the station above sea 
level.· A careful study of the matter showed no error in the formula, but it seemed to :indicate 
that the difference in the anomalies could result from the combination of severnl causes no one 
of which could alone make the difference. (See pp. 93-96.) 

The best formula resulting from this investigation with which to obtain the theoretical value 
of gravity at any latitude in any part of the world was derived from 216 stations in the United 
States, 42 in Canada, 73 in India, and 17 in Europe, 348 stations in all. (See solution Sa, p.127 .) 
For each of these stations the reduction for topography and isostatic compensation had been 
made by the Hayford method, using the same or very similar tables to· those in Special Publi
cation ·No. 10. 

The formula is 
'Yo=978.039 (1 +0.005294 sin1 q,-0.000007 sin3 2q,) 

in .which 'Yo is the value of gravity sought and q, is the latitude of the station. 
The first term of the formula is the theoretical value of gravity at the equator. From the 

constants of this formula was derived a value for the reciprocal of the flattenl.ng of the earth, 
which is 297.4. This value of the flattening is very close to other values recently derived from 
geodetic data in the United States and elsewhere. In the author's opinion it may be considered 
as at least equal in strength to any other value derived from geodetic data. It is only 0.4 larger 
than Hayford's best value from deflections, 297.0 .. It is only 0.8 less than Helmert's value 

·of 1901, and only 0.6 lower than the author's value of 1912. It is only 0.7 larger than Helmert's 
value of 1915. 

The values of the terms in the other gravity formulas and for other depths of compensation 
are of interest and value as showing how conditions may be different in different parts of the 
country. The table of values shown on page 129 is remarkable in showing values which are so 
accordant although derived from data under different conditions and in different areas. 

If we assume th.at all the differences between the observed and computed valuea of gravity 
in the United Stat~s are due to errors in the assumed equatorial gravity and the depth of com-· 
pensation, then the. most probable gravity formula derived from data in this country alone is 

'Yo= 978.040 (1 +0.005302 sin3 q,- ~.000007 sin2· 2q,) 

~d the derived depth of compensation is 60 km. The equatorial value of gravity in this 
formula agrees well with the world formula. It is from this formula that the 1916 Hayford 
anomalies were computed. . 

From the various evidence it may be concluded that the average depth is probably greater 
than 60 km~ As stated above; it is probably not far from being 96 km. · 

The cause of the greater part of the anomalies is believed to be in general the deviation 
from normal in the densities in. the upper ·crust probably not far beIOw sea level. 

The study of the tables and maps accompanying this volume will convince one that in the 
;regions considered the deviation of the earth's crust from a state of perfect isostasy is slight, 
even for areas of comparatively small size. 

· The evidence near Seattle, Wash., Minneapolis, Minn., and Washington, D. C., is conclusive 
that the cause of an anomaly is not regional in extent. If it were, the anomalies which are close 
together would not show such changes in sign and size. · 

A problem presents .itseH to the geodesists of the world which can be easily solved: It is 
that each nation reduce its own gravity stations for topography and isostatic compensation by 
·some rational method and publish ~he results. It will be well if the same system is employed 
by each nation, and to this end the International Geodetic Association will no doubt gladly lend 
its aid. If this work were done, the results would be of very great value to many branches of 
.cience. 
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No claim to exhaustiveness is made for the following list of articles and passages in books 
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the more general field of articles treating of the constitution of the interior of the earth. . 
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~y the earth's internal heat. "If this be the case," he says, "no matter is added tkere and the 

- empty space_ within the vitals compensates all the visible matter that rears itself up into the 
mountain mass." Probably examples of other premonitions could be gathered, but the subjeci 
passes beyond mere speculation only when some attempt is made to get a numerical estimate 
of the effects involved. Extensive calculation· on the subject began with Archdeacon Pratt, 
whose name therefore heads the list. · 
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PART 11.-SUMMARIES OF GRAVITY OBSERVATIONS AND 
DESCRIPTIONS OF STATIONS. 

CHAPTER !.'-,.-ABSTRACTS OF RESULTS. 

In this part of" the volume are given the abstracts of the observations made.at· the base 
station in the office of the United States Coast 8Jld Geodetic Survey at Washington, D. C., and· 
at the field stations in the United States es~ablished in 1909 and later years, for which similar 
data have not already been published iii the various reports of the Surve:y. There are also· 
given the descriptions of all the stations. 

An index on page 187 gives the names of the stations and the pages of the various publica
tions in which gravity data may be found. 

STANDARDIZATION OF THE PENDULUMS AND METHODS OF OBSERVING USED IN THE FIELD. 

. As is stated on page 49, the pendulums were standardized at the W:ashington station 
before and after a field season or between two seasons which were not long separated in time.: 

Usually the mean of the two .values of the periods of a pendulum determined at the base. 
station before and after a season's field work was used in the determination of the relative 
intensity of gravity at the field stations. An exception to this general rule occurred when it 
was found, aft.er the season extending from June to December, 1909, that the periods of the 
pendulums had been affected between standardizations by a film of foreign substance, which. 
had accumulated on the agate planes of the pendulums. Upon the removal of the film the 
pendulums resumed nearly their former Washington periods. (Seep. 141.) 

Beginning with the standardization of the pendulums in 1912, each of the pendulums had 
its period determined each time by swinging it continuously between consecutive determina
tions of the . chroi10m(3ter corrections. This plan has been followed since that time, both at 
the base station and in the :6.eld in establishing new stations. The ·previous custom had been: 
to swing all of the pendulums of a set during the. interval between two determinations .of 
the chronometer con-ections. It was only occasionally that more than two determinations of 
the chronometer corrections were made at a station. 

Each of the pendulums of a set is now swung for at least 24 hours in three periods of 8 
hours each, while previously each pendulum was swung for only 16 hours at a station in two 
periods of 8 hours eaeh unless mifavorable weather prevented time observations on the stare· 
at the end of the 48-hour period. In the earlier work the variation in the rate· of the chrbnom-· 
eters would occasionally make a large range in the values of the gravity at a station determined 
by the separate pendulums, but the mean of all the values was free from the effect of change 
in rate. 

In the present method, where the period of a pendulum is obtained from separate time 
determinations, the result for any one pendulum is not affected by variation in the rate of the 
chronometers. 

ABSTRACTS OF RESULTS. 

In the table on pages 144-176 are given the pendulum observations and reductions for the 
stations in the United States which were determined in 1909 and later years. Similar data 
for the stations established before that year are given in other publications of the Survey, 

139 
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which are indicated in the index on page 187. The number of a station is the same as was 
used in the various tables and the discussion in Part I. of this volume. (See especially the 
table on pp. 50-52.) 

The tables need little explanation. Under the heading "Total arc" are given the values 
of the arc through which the pendulum oscillates at the beginning and at the end of a period 
which is usually about 8 hours long. Th.e period given has been corrected to reduce to an 
infinitesimally small arc. 

The standard temperature is 15° C., and a correction is applied to the period for any devia
tion of the observed from the standard temperature. The standard pressure of the air in the 
pendulum case is 60 mm. of mercury. A correction must also be applied for deviations of the 
pressure from the standard. 

Finally there is the correction for flexure. This is necessary because the force of the 
pendulum in motion makes a sympathetic swinging of the pendulum case and its support, 
and this in ·.turn reacts on the pendulum and affects its period. The flexure is determined by 
means of the interferometer, which is described in Appendix 6 of the Report for 1910. The 
flexure of the case and its support makes the period too long, and consequently the correction 
necessary to reduce the period to' what it would _have been in a rigid structure is negative. 

It will be noticed that the period of a pendulum is determined by its comparison with each 
of_ two chronometers. This is done to avoid mistakes and to make the effect of accidental 
eITOrs smaller. 

The coincidence interval, as its name suggests, is the time which elapses between two 
consecutive coincidences between the beat of the chronometer and the swing of the pendulum. 

The pendulums were swung in the direct position in all cases, both at the base stations and 
in the field. This fact is indicated in column 3 of the tables. The pendulums are designated 
as A4, A5, and A6 in one set and B4, B5, and B6 in the other. The pendulums used are indi
cated in the second column. 

The tables do not state whether there were local time observations or comparisons of the 
chronometers with the noon signals sent out from the Naval Observatory over the commercial 
telegraph lines (The Western Union and Postal Telegraph Companies). It is evident, however, 
from the data in the columns of coITections for rate that there was such a determination between 
the two swings where a change in the rate coITections occurs. If the rate coITections at a sta
tion are the same for each swing, then there were only two determinations of the chronometer 
corrections at that station, one at the beginning and the other at the end of the entire set of 
observations, as it is quite unlikely that the- computed rates during two intervals between 
three different time comparisons would come out exactly identical . 

. During the first season of 1909, the season of 1914, and the first season of 1915 pendulum 
B4 showed great changes in its period. Careful inspection of the pendulum failed to discover 
any cause for this. It was finally decided to strengthen by an additional rivet the connection 
between the stem and the bob; after this was done no further trouble occuITed. 

There is given below a summary of the periods at the base station of the six United States 
Coast and Geodetic Survey pendulums. These periods were used in computing the relative 
intensity of gravity at the field stations. 
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Summary of periods of pendulums resulting from 1tandardizationa at the baBe station, Coast and Geodetic Survey Office, 
" Washington, D. C. 

Date 

A4 A5 
January, 1909......................................... o. 5008393 o. 5006615 
June.1909............................................ .5008368 .5006612 

~~:N::-:1\9:::.:::::::::::::::::::::::::::::::::::: := :=~1-
Do •••••. ;................................. ..• .. . • . • 5008363 • 5006592 

~:fu'11:r~019io::::::::::::::::::::::::::::::::::::::::: := :=~ 
Jun'js~~~1 .. _::::::::::::::::::::::::::::::::::::::::::: := :: 
January, 1912......................................... . 5008392 . 5006635 

:July. 1914..... •• • • • • • • • • • • • • • • • • • • • • • • • • • • • • . • • • • • • • • • 5008377 • 500662S 

Do. • • • • • • • • • • • . • • • • • . . . • • • . • . . . . . . . • .. . • . • . . • • . • . • 5008385 • 5006639 
:January, 1915......................................... • 5008373 • 5006629 

~~uir~,5i9ia::::::::::::::::::::::::::::::::::::::::: :~:=~ jl:~~ 

Hean periods 

A6 
0.5006240 
.5006251 
.5006208 

0.5006248 
0,5006234 

B4 
0.5008091 

• 5008!!29 

BS 
0.5007230 
.5007212 

Observer 

B6 
0.5007031 W. H. Burger 
.5007036 Do. 

Do. 
Do. 
Do. 

:: ···:50082'6· ···:5001220· ···:ooowie· H. C."K1ng. 
o.5006265 •••••••••••••••••••••••••••••••••••• T. L.Warner. 
0

: = · · ·: 5008.i26 · · · ·: 5iici7232 · · • ·: 5007042 · B~ 
b.5006287 .5008117 .5007225 b.5007026 C.L.Garneraud 

J. D. Powell. 
.5008119 • 5007228 •.5007020 Do • 

.5006288 .5008178 .5007210 • 5007023 Do • 

.5006278 .5008289 .5007207 • 5007013 Do . 

.5006301 .5008292 .5007209 .5007014 Do. 
1~~~-1-~~~~~~~-i 

•.50062721 

• 0006262 I I· ........... Mean........................................... . 5008369 • 6006613 .5007219 .5007026 

o The mean was used. 
b Rate corrections were determined from star ohservations. 
•Rate corrections were determined from the noon signals sent by telegraph from tho Naval Observatory at Washington, D. C. 

During the second season of 1909, mentioned on page 139, in which the periods of the 
pendulums were affected by filins of foreign substance on the agate planes on which the 
pendulums swing, W. H. Burger established the following stations in the order given. The 
table shows which stations were reoccupied, the name of the second observer, and the value 
of gravity adopted. 

Number and name of station Reoccupied In I Adopted I 
1910 or 1911 by- va\u~ of 

gmv1ty 
Number and name ofstation Reoccupied In 

1910 or 1911 by-
Adopted. 
value of . 
gravity 

1~~~11-~~~~~~~~~-1~~~~~-1-~~ 

.102. Cloud land, Tonn.................. . . . .. . . . . . . . . • . . • . . . .. • . . . . .. .. . SS. Wilson, N. Y .................................................... . 
103. Hughes, Tenn ..................... T. L. Warner..... 979.553 89. Alpe11a, Mich .................................................... . 

85. North HeroJ Vt ................... H. D. King....... 980.588 168. Ely, Minn .................................................. ; ...•. 
106. Fort Kent, Me .•...•.•..••...•..•. 

1 

........................ : . . . . . . . 67. Iron River, Mich.................. H. D. King........ 980. 683 

86. LakePlacla,N. Y •••••••••.•.•.•.......•........•.•... : •••..••.•. ·69. Pembina,N. Dak ................................................ . 
87. Potsdam, N. Y ................................................... 

1 
60. Mitchell, s. Dak ................................................. . 

In order to strengthen the field work, stations Hughes, North Hero, and Iron River were 
reoccupied as is indicated in the above table. The King and Warner values were adopted for 
North Hero and Hughes, respectively. The Burger value for Iron River whe:r:i. the November 
4 to 10, 1909, Washington periods were used differed only 0.006 from King's value. The.meari. 
of the two detei·min.ations for that station was adopted. The November 4 to 10, 1909, Wash
ington periods were also used in computing the value of gravity at Ely, Pembina, and Mitchell. 
(Seep. 87· of Special Publication No. 10). 

For Clouclland the Washington periods of November 4 to 10, 1909, and Warner's penods 
at station Hughes were used as standard values. North Hero and Iron River, with their 
adopted values of gravity, were used as the base stations for Lake Placid, Potsdam, Wilson, 
and Alpena. Hughes and North Hero, with their adopted values of gravity, were used as 
bases in determining the value of gravity at Fort Kent. 

From July, 1914, until January, 1916, the chronometer corrections at the base stations 
and at field stations were obtained from comparisons with the noon signals sent over the 
lines of the Western. Union and the Postal Telegraph companies from the Naval Observatory 
at Washington. At the beginning of each month the corrections to the time as sent out by 
the observatory were furnished for each day of the preceding month. These corrections were 
seldom greater than 0.10 second. Before the year- 1914 the chronometer rates were deter
mined by the gravity parties from looal time observations on the stars with an astronomic 
transit. 
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The tests at the base station and at field stations showed that the time by telegraph gave 
as satisfactory results as the time determined by local astronomic observations. Of course 
there were errors In the absolute time as received at a field station over the telegraph wires due 
_to.the time of transmission, but this error was probably very nearly the same for each day at a 
station, and the effects on the rate determinations of the chronometers were not apprecialJle. 

In the table on page 141 there are given the results of two standardizations in.July, 1914, 
one with localtime and the otherwith time from the observatory. The two results agr_ee.closely. 

There are given below the values of the gravity at three stations. at· ·which both local and 
Naval Observatory time was used in rating the chronometers. The values indicate that the 
observatory time by ·telegraph is.satisfactory. 

Na.me of station 

mer, a •••• ·•·······················••••••·••·••••••••·•••••·······•··· C L Garner Wil .· Al lH. D. King ••••••••••••••••• 

~~:;:~~;;~~-----~:::::::::::::::::::::::::::~::::::::::::::::::::::::::: J:.}-~~{~~~~mrn~rn~ 

Date 

1911 
1914 
1911 
1914 
1896 
191'1 

Time used 

Local time ••...•.• 
Noon signals •••. ,. 
Local time .••.•••• 
Noon signals .••.•. 
Loool time •••••••• 

.·Noonsignals ••.•.• I 

Observed 
gm,-fty 

9i9.346 
979.345 
980.343 

. 980.344 
979. i2t.l 
9i9. 72S 

The use of the observatory time materially lessens the work and the cost of establishing 
a gravity station. · 

There is given below a table which shows the chronometer rates at stations near and at others 
which are distant from Washington. These rates were determined from the comparisons with 
the Naval Observatory time received by telegraph. The range in the daily rates at the distant 
stations is about the same as the r~nge for the near ones. As there are two chronometers, it 
can be seen whether the rates are due to errors in the time signals or to conditions not connected 
with those signals. For instance, when the rate for one day is considerably lower by both 
chronometers than for the other two days it is probable that this is due to the time signals. 
This- might be the case for -the first 24-hour period at station 194 (Hunt.lay, Mont.). This is 
also the ·case for the first interval at station 202 (Moorcroft, Wyo.). Here the error was of 
such size that· the observer swung his pendulums a fourth day. On the other hand, at station 
192 (Poplar, Mont.) the third day gives a low rate for one chronometer and a normal rate for 
the other, and the cause of the variation of the first could not have been an error in the time 
signals. · 

The chronometers are subject to the temperature changes which occur in the pendulum 
room, which no doubt cause variations in the rates, but, as the pendulums are swung ahnost 
continuously for the interval between the determinations of the chronometer corrections, no 
appreciable errors enter into the mean period for a pendulwn from the variation in rate. 
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Chronomeler Mtes. 

STATIONS NEAR WASHINGTON (MAXIMUM DISTANCE 800 KY.). 

Number and name of station 

146. Richmond, Va •••••.•.•..•••• 

147. Emporia, Va ••••••••••.•.••. 

148. Greenville, N. C ••••••••••••. 

149. Wilmington, N. C ••••••••••• 

150. Cheraw, S. C ••••••••••••••••• 

151. Charlotte, N. C •••••••••••••• 

154. Winston-Salem, N. C •••••••• 

J.li2, Asheville, N. C •••••••••••••. 

153. Cleveland, Tenn ••••••••.•••• 

I•aily rates 

Date, 1915 Chro-. Chro-
nometer nom~tcr 
l'o. 1S23 l\o. 1841 

Seconds 
Feil. 9-10 • .".... -3. 89 
Feb. UJ-11..... -3. 7S 
Feb. 11-12..... -3. 99 
Feb. 2-l-25..... -2. S7 
1''eh. 25-26..... -2. 2)) 
~far. 9-10... ••• -3. s.; 
Mar.10-11 .............. . 
Mar. 11-12..... -3. 89 
:Mar. 16-li..... -3. Sl 
l!ar. 1;-1s..... -3. 51\ 
Mar. lS-19..... -3.G6 
Mar. 25-26..... -3. 73 
Mar. 20-:"!i... • • -3. SI 
Mar. 2il-30..... -3. 46 
Apr. &-6....... -2. 65 
Apr. 6-7....... -2. 64 
Apr. 7-8....... -2. 26 
Apr.12-13..... -3.38 
Apr.13-14..... -3.M 
Apr. H-15..... -3.55 
Apr. 22-2'1..... -4.02 
Apr. 23-24..... -4.14 
-~ i;r. 24-26..... -1. 97 
Apr.30-May l. -3.SS 
May 1-2....... -3. 8G 
May 2-3....... -3. 75 

Sc~onds 
-2.(17 
-2.117 
-2.27 
-2. IS 
-1.82 
-2.s21 
-2.97 
-2.~ 
-2.88 
-2.63 
-2.6J 
-2.S'J 
-3.15 
-2.92 
-1.87 
-2..CO 
-2.0fl 
-2. 73 
-~.IO 
-2.93 
-3.21 
-3.36 
-3.22 
-3.09 

. -~.i;4 
-3.12 

Numher aud name of station 

lM. E:nornlle, Tenn •••••••••.••. 

156. Bristol, Va •••••••••••••••••. 

209. Laurel, ~rd .•.•••••••••••.••. 

212." Rockville, lid •..••.•••••••.. 

214. Fair lax, Ya ••••••••••• , •••••• 

213. Upper Marlboro, Md •••.••••• 

219. Ha1terstown, Md •••••.•••.... 

Daily ~ates 

Date, 1915 Chro- Chro-

May 10-12 •..•• 
May 12-13 •..•• 
May 13-14 •..•. 
May 19-20 •..•• 
May 2D-21 •.•.. 

~~nt2l1c:: 
Nov.19-21. •.. 
Nov. 21-22 .••. 
NO\". 27-28 .... 
Nov. 2S-2:l •••• 
Nov. 29-30 .... 
Dec. 3-4 ••..•.• 
Der.. 4-5,; ., ••• 
Pe~. 5-6 ••.•••. 
Dec.11-12 .•••. 
Dec. 12-13 •••.• 
Dcc.13-14 ••••• 

1~16. 
Jan. S-9 ..••••. 
Jan. 9-10 .•••.. 
fan. 10-11 ••••. 

nometer nometer 
No. 1823 No. 1841 

Seconds Secondl 
-3.47 -3.23 
-3. 71 -3.40 
-3.45 -3.:JG 
-3.92 -3.58 
-3.80 -3.61 
-3.56 -3.42 
-2.19 +3.0.S 
-2. 24. +3.40 
-2.34 +3.55 
-1.51 +2. 5ii 
-1.6S +2.35 
-2.20 +2.16 
+0.27 +~.w 
+0.45 +3.34 
+O.tlt:I +:!.40 
+2.211 +3.H 
+1.52 4-:l. 72 
+1.01 . +s.86 

-1.~2 +3.35 
-1.1;5 +3.38 
-2.09 +a.1;7 

STATIONS DISTANT FROM WASHINGTON (MAXIMUM DISTANCE 2700 KM.; MINIMUM DISTANCE 1400 KM.). 

Daily rates Daily rates 

Number and name of station Date, 1915 Chro· Chro- Number and name or station Date, 1915 C'hro· Chro· 
nometer nometer J1•lmeter nometor 
No.1828 No.1838 No.1~28 No. 183~ 

Second a Sreonds Sa:onls Sr.tVmds 
186. Aberdeen, S. Dak •••••••••••• Allg.5-6 .••••• -2.10 +8.14 195. Lander, Wyo •••••••••••••••. S~pt. 29-30 •••. -2.31 +2.17 

Aug. 6-7 .••••• -2.21 +8.2G Sevt 3(}-0ct. 1. -2.3& +2. lS 
Aug. 7-8 .••••• -2.14 +8.34 

19S. Edgemont, S •. Dak ••••••••••• 
Oct.1-2 ••••••. -2.17 +2.B 

187. Faith, s. Dak •••••••••••••••• Aug. 12-13 •••• -2.18 +6.62 O~t. L-7 ........ -1. ;·4 +2.1~ 
.Aug. 13-H •••• -2.2i +7.21 O~t. 7-8 •••.•.. -1.83 +2.67 
Aug. 14-15 •••. -1.20 +7.48 Oct. S-9 ....... -2.01 +2.36 

189. Towner, N. Dak ••••••••••••• Aug. 2Q-21 •••• -1.61 +7.87 202. Moorcroft, Wyo ••••••.••••••• Oct. 12-13 •••. 0.00 +4.12 
Aug. 21-23 .••• -1.50 +i.63 O~t.13-H .•••. -1.40 +2.84 
Aug. Zl-21 .••• -1.91 +6.22 Q,'l;. H-15 .••.. -0.74 +~.31 

11111. Crosby, N. Dak •••••••••••••. Aug. 27·28 .••• -1.94 +3.61 Oct .. UHG •••.. -1.01 +3. 2fl 
Aug. 2S-29 ..•. -1.62 +D.25 201. Wasta, S. Dale.. •••••••••••••• o~t. 20-21. .•.. -1.00 +2.48 
-~Ill!. 29-30 .••• -1.Sd +4.n o~t. 21-22 •••.. -Ll6 +2.25 

192. Poplar, Mont •••••••••••••••. Sept. 2-3 ••.... -1.75 +S.H Oct. 22-21 ..... -1.19 +2.0~ 
Sept. 3-4 ...... ..,.1.37 +S.68 206. Valentine, Nebr ••••••••••••• o~t. 26-27 •••.. -1.85 +3.36 
Sept. 4-5 ....•. -1.01 +s. 7~ O~t. 27-28 ••••. -1.88 +3.:Jfl 

18!1. Marmarth, N. Dak •••••••••• Sept. 10-12 .••• -0.SO +4.25 
205. Randolph, Nebr ••••••••••••. 

o~t. 28-29 .•••• -1.91 +3.01 
Sept. 12-13 .••• -1.10 +4.11!1 l\'ov. 2-3 .•••.. -1.46 +2.13 
Sept.13-14 ••.• -1.12 +5.2fi Nov.3--1 •••••. -Lf\2 +2.35 

193. Miles C'ity, Mont ••••••••••••• Sept. 1;.u: •••• -1.01 +1.44 Nov.4~1 •••••• -L 12 +2.31 
Sept. l"-19 •••• -1.18 +1.6.3 208. Leon, Iowa ••••.••.••••.•.••. Nov. lU-11 •••. -a. 2i +3.56 
S~pt. l~-20 .••. -1.52 +l.2'.l N'o\'. 11-12 ••• -3.38 +3.56 

194. Huntley, Mont •••••••••••••• Sept. 22-ZI •••• -0.13 +l.08 l\'o"<.12-13 •••. -2.96 i-3.:!2 
Sept, ~-·24 .••• -0.39 +1.36 
Sept. 2~-25 •••• -0.66 +1.4; 



Pendltlmn observationa and reductiona. 

(Chronometer numbers a.re shown in boldfaced type, both in box headings and the body of the table.) 

Coincidence in- Total arc Period uncorrected Corrections (seventh decimal place) Period corrected terval 

Pen- Tem- Rate 
Station and observer Swing du- Po&I- Date pera- P1'lll- ,, Mean(/ No. lum ti on Chro- Chro- ture sure 

Chranom- Chronom- Tem- Chronom- Chronom-nome- nom&- Ini- Final oter No. eter No. Are 'r~ 
Pres- Chro- Chro- Flex- eter No. eter No. Mean terNo. terNo. tial sure nom- nom- ure 

1823 1841 1823 1841 eter eter 1823 1841 
No. No. 

1823 1841 

-- --------------------------------------------
1908-9 8. B. mm. mm. • c. mm. .. '· '· '· '· Dvnei D'/fllU 

Washington, D. c., 1 A4 D Dec.s.. •••••• 302.92 300.26 5.1 1.9 13.28 ·IS 0.5008266 0.5008.140 -: 10 + 72 + 14 +8!1 + 2 - 11 0.5008420 0.5008407 0.50084I4 ........... 
· COllSt and GeodetlC 2 A4 D Dec.8 ••••••• 303. 75 300.56 4.6 I •. 6 I2.86 [JO .5008244 • 5008331 - 7 + 90 + 13 + 89 + 2 -11 .5008418 .5008418 .50084I8 ............ 

Surv4jt Office, Wll- 8 A4 D Dec.9 ••••••• 304.17 300. 76 6.3 2. I I3.02 61 • 50ffi233 .5008.126 - 11 + 83 + 11 + 89 + 2 - 11 .5008394 .5008400 .5008397 ........... 
liam .Burger. 4 A4 D Dec. 9 ••••••• 304.06 •3\J0.28 5.0 2.0 13.05 52 .5008235 .5008340 - 10 +82 +IO + S9 + 2 - 11 .5008395 .50084I3 .5008404 .......... 

5 A4 D nec.10 •••••• 304.34 30I.43 4. 7 1.6 12. 73 53 .5008228 ,50083ll7 - 8 +94 + 9 +89 + 2 - 11 .5008401 .5008393 .5008397 ·········· 6 A4 D Der..10 •••••• 305. 57 .302.52 5.0 I.5 12.56 54 .500SI94 .5008277 - 8 +102 + 8 +89 + 2 - 11 .5008375 .5008370 .5008372 ........... 
7 A4 D Jan. I ••••••. 808.28 304.30 4. 7 1.9 11.16 r.s .500SI23 .5008229 - 9 +I61 + 4 +l2I + 16 - 11 .li008389 .5008390 .5008390 ............. 
8 A4 D 1an. 2 ••••••. 808.04 304. 70 4.9 2.0 IO.SO 59 .500SI29 .5008218 - 10 +173 + 3 +12I + 16 - 11 .5008405 .5008389 .5008397 ........... 
9 A4 D Jan. 2 ••••••• 306. SS 303.20 5.I 1.9 11.11 58 .5008160 .500.'!259 -10 +I63 + 4 +121 + 16 - 66 -~ .5008376 .5008379 ........... 

10 A4 D Jan. 2 ••••••• 807. I4 303.24 5.1 I. 5 10.98 n2 .5008I53 .500S25S - 8 +I68 0 +12I + 16 - 66 .5008378 .5008378 .5008378 ............ 
11 A4 D Jan.3 ••••••• 307.25 303.0S 5.4 2.4 11.48 56 • 500lll50 • 500ll263 -13 +147 + 6 +12I + 16 - 2I .5008390 .5008398 .5008394 ........... 
I2 A4 D Jan. 3 ••••••. 308. 70 304.58 6.1 I. 7 11.06 58 .5008112 .5008222 - 9 +165 + 4 +l2I + 16 - 2I .5008372 .5008377 .5008374 ........... 
13 A5 D Jan.15 •••••• 392.26 3811.59 4.8 1.5 10.98 50 .5006382 .5006475 - 8 +168 + 7 +122 + 3 ~ 45 ."5006626 .5006600 .5006613 .......... 
14 A5 D Jan. I6 •••••• 392.64 3S5.30 5.2 I. 7 10. 911 50 .5006375 • 5006497 -10 +169 + 6 +122 + 3 - 45 .50066I7 .5006620 .5006618 .......... 
I5 A5 D Jan. I6 •••••• 394. 47 387.68 5.2 1.8 11.03 58 .5006346 .5006457 -10 +166 + 4 +122 + 3 - 16 .50066I2 .5006604 .5006608 .......... 
16 A5 D Jan. I6-17 ••• 395.97 388.04 5. I 1.6 10.SI 60 .5006..122 .5006451 - 8 +188 + 2 +122 + 3 - 16 .5006610 .5006620 .50066I5 .......... 
17 AS D Jan. I7 •••••• 393. 63 384. RS 5.1 1.6 10.57 60 .5006359 .5006504 - 8 +186 + 2 +122 + 3 -50 .5006611 .5006637 .5006624 ........... 
18 A5 D Jan. I7 •••.•• 394.29 385. 77 6.0 2.0 10.46 62 .5006348 .5006489 -10 +190 0 +122 + 3 -50 .5006600 .5006622 .5006611 ............ 
19 A6 D Jan. 26-27 ••• 412.68 408.02 4. 9 1.5 12.92 54 .0006065 .5006135 - 8 + 87 + 8 + 95 +29 - 12 .5006235 .5906239 .5006237 ........... 
20 A6 D Jan. 27 ····'· 411. 6I 407.43 6.3 I.6 12.86 56 .5006080 .5006I43 - 9 +90 + 6 + 95 +29 - 12 .6006250 .5006247 .li00624S ........... 
2I A6 D Jan. 27 •••••• 41I.62 407.94 4. 7 I.8 13.12 58 .500608I .5006136 - 9 + 79 + 4 + 95 +29 - 12 .6006238 .5006227 .5006232 ........... 
22 A6 D Jan. 27-28 ••• 410. 78 4011.30 6.0 I. 7 I3.24 Ill .5006095 .600616I - 8 + 74 + 2 + 95 + 29 - 12 .5006246 .6006246 .5006246 ........... 
23 A6 D Jan. 28 •••••• 409.88 405.84 6.5 1.7 13.24 02 .6006106 • li00616~ - 9 + 74 + 1 + 95 + 29 -12 .5006255 .50062.51 .5006253 ........... 
24 A6 D Jan. 28 •••••• 413.2I 407.44 4.8 1.7 13.10 114 .6006058 .5006I44 - 7 +so - I + 96 +29 - 12 .6006213 .5006233 .6006223 ............. 

Wa.•hington, D. C., 1 B4 D Dec. 8. •••••• 313.41 310.64 4. 7 1.6 13. 'ii GS .5007990 • 5oos061 - 8 + 44 + 8 +89 + 2 - 17 .5008106 .5008090 .5008098 .......... 
Coast and Geodet-ic 2 B4 D Dec.8 ••••••• 314. 30 310.82 4. 7 1.5 I3.64 :;5 .5007967 .5008066 - 8 + 57 + 8 + 89 + 2 - 17 .5008096 .5008098 .6008097 ............ 
Surv~ Offire, Wil- 3 B4 D Dec.9 ••••••• 311. ti2 308.03 5.3 1.8 13.90 59 .5008035 .500SI29 - 10 + 46 + 4 + 89 + 2 - 64 .5008100 .5008107 .6008I04 ............ 
llam . Burger. 4 B4 D Dec.9 ••••••• 311.97 308.00 6.0 1.2 I3.S6 02 .5008027 .SOOSI30 - 7 + 48 + I + 89 + 2 - 64 .5008094 .5008110 .5008I02 ............ 

5 B4 D Dec.10 ••••.. 314. 12 311.00 4.8 1.3 13.48 114 .5007971 .500$052 - 7 +64 - 1 + 89 + 2 - 13 .5008103 .5008097 .6008100 ........... 
6 B4 D Dec. IO •••••• 315. 76 312.48 5. I 1.4 13.24 56 .5007930 .5008014 - 8 + 74 + 6 + 89 + 2 - 13 .5008078 .5008076 .5008076 .......... 
"i B4 D Jan. I. ...... 319.48 3I5. I4 4.R 1.9 11.95 50 .5007838 .5007946 -10 +128 + 12 +121 + 16 - 12 .5008077 ,600808() .5008078 ............. 
8 B4 D Jan.2 ••••••• 319.04 8I5.42 4.9 2.0 11.63 52 .5007848 .5007938 -10 +14I + 10 +121 + 16 - 12 .5008098 • 5008083 .5008090 .......... 
9 B4 D Jan. 2 ••••••• 3I9.5S 3I5.43 4.4 1.9 ll.f5 54 .5007835 .50()793.~ - 9 +140 + 8 +121 + 16 - 12 .5008083 .5008081 .500.'!0S2 ·········· 10 B4 D Jan.2 ••••••• 319.33 3I5.0.1 4. 9 2.0 11. 72 56 .5007841 .5007948 -10 +I37 + 6 +12I + 16 - 12 .5008083 .6()()8().'16 .6008084 ........... 

11 B4 D Jan. 3 ••••••• 3I8. 51 3I4.36 4. s 1.8 11.82 li8 .6007862 .5007966 - 9 +133 + 4 +12I + 16 - I2 .5008099 .6008098 .5008098 ·········· 12 B4 D Jan.3 ••••••• 319.11 3I4. 75 5. 5 1.7 11. 70 (I() • 5007847 .5007955 -10 +138 + 2 +121 + 16 - 12 .5008086 .5008089 .6008088 ·········· 13 B5 D Jan. I6 •••••• 357.10 352. 42 4.7 I. 7 11. 79 r,4 .5007011 .5007104 - 8 +I3·1 + 8 +122 + 3 -12 .5007255 .5007229 .5007242 .......... 
14 B5 D Jan. I& ••.•.. 357. 76 351. 67 5. 2 I.9 11.76 f>5 • 500891lS .6007119 -11 +136 + 7 +122 + a - 12 .5007240 .6007242 .5007241 .......... 
15 B5 D ~::~~:::::: 358.92 l!.'i3. 2.0 4.8 1.8 11.67 66 • 500ll975 .5007088 - 9 +I40 + 6 +122 + 3 - I2 .5007222 .5007216 .5007219 ........... 
16 B5 D 359.55 353.06 5.1 1.6 11.34 r,.q, • 5')069113 .500709I - 8 +I53 + 5 +122 + 3 -12 .5007223 .5007232 .6007228 .......... 
I7 B5 D J'an. I7 •••••• 359. 74 352. 70 4.9 1.8 11.28 00 .5006959 .liOIJ709S - 9 +156 + 2 +122 + 3 - 12 .50072I8 .5007238 • 5007228 .......... 
18 B5 D Jan. I7 ••.... 361).00 352.SS 6.0 2.3 11.27 Ill .5006954 .5007094 - 11 +156 + 1 +122 + 3 - 12 .50072IO .5007231 .5007220 .......... 
19 B6 D Jan. 26-27 •.. 363.68 300.04 5.2 1. 7 13.48 66 .50068<13 .5006953 -10 + 64. + 6 + 95 + 29 -12 .5007026 .5007030 .500702S .......... 
20 B6 D Jan. 27 •••••• 362.96 359. 6I 5.3 1.9 13.48 68 .5006897 .0006962 - 11 + 64 + 5 +95 + 29 - 12 .5007038 .5007037 .5007038 ·········· 21 B6 D Jan. 27 •••••• 363.20 360.40 4.8 1.9 I3.54 r>11 .5006893 .5006946 - 10 + 61 + 4 + 95 + 29 - 12 .5007031 .5007018 .5007024 ........... 
22 B6 D Jan. 27-:lS ••• 362.90 3.59. 23 5.2 1.9 13.58 III .5006898 .5006969 - 11 + 60 + 2 + 95 +29 - 12 .5007032 .5007037 .5007034 ............. 
23 B6 D Jan. 28 •••.•. 36I.94 a.59.07 4. 7 1. 7 13.67 112 .6006911 .5006974 - 7 + 6G + I + 95 +29 - 12 .5007050 • 50!l7041 .50071146 ........... 
24 B6 D Jan. 28 •••••• 364. I6 359.63 5.1 I. 7 13.66 64 .500687& .500696I - 8 + 56 - 1 + 95 + 29 - 12 .5007005 • 500702ll .5007015 .......... 



No. 2 West Palm 1 
B4 I D Feb.13-14 •.. 230.08 231. 58 4. 7 1. 7 20.50 61 .5010890 .5010819 -9 -230 +3 -41 2 -9 .5010604 .50Ul572 .5010588 

m.w I Beacit Fla., Wil· 2 B4 D Feb.14 •••••. 229. 74 230. 70 4.4 1. 7 20.74 61 .5010906 .5010860 -8 -241 +3 -41 2 -9 .5010610 .5010603 .5010606 979.128 
liam Burger. 3 B5 D Feb.H •.•••. 249.64 200.21 5.1 1.8 21.10 59 .5010034 .5010010 -9 -256 +5 -41 2 -9 .5009724 .5009739 .5009732 979.127 979.128 

4 B5 D Feb.14-15 ••• 248. 76 249.90 5.0 1.8 21.22 60 .5010070 .5010024 -9 -261 +4 -41 2 -9 .5009754 • 5009747 .5000750 979.121 ::1:0.001 
5 B6 D Feb.15 .••.•• 253.62 254.43 5.0 1. 7 21.42 60 .50098i7 .5009845 -9 -269 ·+3 -41 2 -9 .50095S2 .5009559 .5009556 979.124 
6 B6" D Feb.15 ••••.. 253.95 254.54 5.1 2.0 21. 75 60 .5009864 .5000841 -10 -283 +4 -41 2 -9 .5009525 .5009541 .5009533 979.133 

i: No. 3, Punta Gorda, 1 B4 D Feb.2G-27 •.. 233. 76 235. 78 4.8 1.8 16.97 58 .5010718 .5010626 -9 -83 +6 -9 + 52 -11 .5010612 .5010581 • 5010506 979.131 

I g: Fla., William H. 2 B4 ·n Feb.27 ••.•.. 234.62 235.88 5.3 1.6 16.36 58 .5010678 .5010621 -9 - 57 +6 -9 + 52 -11 .5010598 .5010602 .5010600 979.130 
'""" Burger. 3 B5 D Feb.27 ..•••• 254.00 255.46 5.4 2.1 17.55 60 .5009862 .5009806 -11 -107 +4 -9 + 52 -11 .5009728 .5009733 .5009730 979.129 979.128 

0 4 B5 D Feb.27-28 •.. 2.';2.65 254.81 5.1 · 1. 7 18.07 60 .5009915 .5009831 -9 -129 +4 -9 + 52 -11 .5009761 .5009738 .5009750 979.120 ::1:0.001 
I 5 B6 D F~b.28 ••••.• 258. 77 259.85 5.1 1.6 17.48 62 .5009680 .5009639 -8 -104 +2 -9 + 52 -11 .5009550 .5009570 .5009560 979.122 .... 6 B6 D Feb.28 ••••.. 258.38 259.26 5.9 2.0 17.91 63 .5009695 .5009662 -13 -122 +1 -9 + 52 -11 .5009541 .5009569 .5009555 979.125 ..... I No. 4, -walachlcola, 1 B4 D Mar.13-14 •.. 240.64 239.43 5.1 1. 5 20.SS 03 .5010410 .5010464 -8 -246 +1 +11 - 73 -19 .5010149 .5010119 .5010134 979.312 

I Fla., illlem H. 2 B4 D Mar.14 •••••• 241. 74 239.34 5.1 1.6 20.56 63 .5010363 .001orn1 -8 -233 +1 +11 - 73 -19 .5010115 .5010135 .5010125 979.316 
b Burger. 3 B5 D Mar.14 •..••. 262.H 259.82 4.8 1.5 21.78 65 .5009555 • 500Cl640 -8 -284 0 +11 - 73 -19 .5009255 ;5009"..56 .5009256 979.313 979.321 

4 BS D Mar.14-15 ••. 266.07 263.94 5.0 1. 7 18.56 63 .5009414 .5009490 -9 -149 +1 +11 - 73 -19 .5009219 .5009241 • 5009245 979. 318 ::1:0.000 
5 B6 D Mar.ls •••••. 277.10 274. 48 5.0 1.8 14.68 61 .5009038 . 500Cll25 -9 + 13 +2 +11 - 73 -10 .5009036 .5009039 .5009038 979.327 
6 B6 D Mar.15 •••••. 279.90 276.41 5.3 2.2 13.69 61 .5008048 .5009061 -12 + 55 +2 +11 - 73 -19 .5008985 .5009014 .5009000 979.341 ..... 

No. 6, Rayme, La., 1 B4 D Mar.24-25 •.. z;.~.oo 254.14 4. 7 1.6 20.18 59 .5009823 . 5000856 -8 -217 +5 -23 '-102 -11 .5009569 .5009523 .5009546 979.542 

l 
!i!f 

William • Burger. 2 B4 D Mar.25 ••••.. 257.02 255.14 4. 7 1.5 18.93 59 .5009746 .5009818 -8 -165 +5 -23 -102 -11 .5009544 .5009537 .5009540 979.544 L;l 
8 B5 D Mar.25 •••••• 282.97 279.92 5.1 1.6 lf;.34 65 .5008851 .5008947 -8 -1-!0 -1 -23 -102 -11 .5008668 .5008685 .5008676 979.541 979.542 Ul 
4 BS D Mar.25-26 ••• 282.48 279.94 5.2 1.8 18.09 66 .5008866 .5008946 -10 -129 -2 -23 -102 -11 .5008691 .5008692 .5009692 W9.534 ::1:0.001 

~ 5 B6 D Mar.26 •••••. 291).92 287.95 4.5 1.6 16.08 60 .5008608 .5008697 -7 - 83 +4 -23 -102 -11 .5008488 .'5008498 .5008493 979.540 
6 B6 D Mar.26 •••••• 291.81 287.88 4.9 1.9 17.18 62 .5008582 .5008700 -10 - 91 +2 -23 -102 -11 .5008449 .5008488 .5008468 !1'19.550 ~ 

No. 8, Point Isabel, 1 B5 D Apr.6-7 ••••• 242.08 239.42 4.9 1. 7 26.61 58 .5010349 .5010464 -9 -486 +7 +16 - 93 -11 .li009866 .5009872 .5009869 979.074 ~ 
Tex., Willle.m H. 2 B5 D Apr.7 •.••••• 242.04 239.47 5.1 1. 7 26.27 58 .5010350 .5010461 -9 -472 +7 +16 - 93 -11 .5009881 .5009883 .5009882 979.069 0 

. Burger. 3 B6 D Apr.7 ••••••• 24G. SS 244.20 4.9 1. 7 26.32 65 .5010147 .5010258 -II -474 +1 +16 - 93 -11 .5009670 .5009672 .5009671 979.079 z 
4 B6 D Apr. 7-8 •.••• 246.56 Mt~ 5.1 1.8 26.42 66 .5010161 .5010267 -9 -478 0 +16 - 93 -11 .5009679 .5009676 .5009678 979.077 Ul 
5 B4 D Apr.8 ••••••• 220.47 5.0 2.0 25.67 61 .5011366 .5011474 -10 -447 +4 +16 - 93 -11 .5010918 .5010917 .501001S 979.060 
6 B4 D Apr.8 •.••••• 222.10 22().08 4.9 0.1 24.58 62 .5011282 .5011385 -5 -401 +3 +16 - 93 -11 .5010884 .5010878 .5010881 979.074 0 
7 B4 D Apr.8-9 ••••• 222.89 221.02 4.9 1.8 22.89 62 .5011242 .5011337 -9 -331 +3 +16 - 93 -11 .5010010 .5010896 .5010903 979.067 979.075 

l:i;l 
8 B4 D Apr.9 ••••••• 255.34 223.21 4.5 1.2 20.53 60 .5011119 .5011226 -6 -232 . +4 +16 - 93 -11 .5010890 .5010.SSS .0010880 979.071 ::1:0.002 Cj.l 
9 B6 D Apr.9 ..••••• 255.18 252.40 5.0 1.2 10.21 64 .5009817 .5000925 -7 -176 0 +16 - 93 -11 .5009639 .5009638 .5000638 979.093 

10 B6 D Apr.9-10 •••. 255.98 253.28 5.3 1.8 17.87 65 .5009786 .5009890 -10 -120 0 +16 - 93 -11 .5009661 .5009656 .5009658 979.084 ~ 11 B5 D Apr.10 •••••• 252.42 249. 77 4.9 1.9 16.99 61 .5009934 .5010029 -10 - 83 +3 +16 - 93 -11 .5009&"l9 .5000835 .5009837 979.087 < 12 B5 D Apr.10 •••••• 253.05 250.04 4.6 1.2 17.16 61 .5009800 .5010018 -6 - \11 +3 +16 - 93 -11 .5009810 .5009820 .5009815 97ll.CY.l5 ..... 
13 B4 D Apr.10-11 •.• 226. 78 224.67 5.4 1.3 18.29 61 .5011048 .5011152 -8 -138 +3 +16 - 93 -11 .5010!!10 .5010905 .5010908 979.064 ~ 14 B4 D Apr:11 •••••• 225.85 223.60 4.9 1.9 19.0tl 62 .5011094 .5011206 -10 -170 +2 +16 - fl3 -11 .501CY.l21 .5010924 .5010922 979.058 
15 B5 D Apr.11. •.••• 248.44 245.53 4.9 2.1 20.48 62 .5010083 .5010203 -10 -230 +2 +16 - 93 -11 .5009850 .5009861 .5009856 979.079 II> 

No. 12, McAlester, 1 A4 D Apr.21-22 ••• 255.45 253.96 5.4 1.9 18.93 55 .5009806 .5009864 -11 -165 +9 -19 -101 -12 .5009608 .5009584 .5009596 .... ! z 
Okla., Willle.m H. 2 A4 D Apr.22 •••••• 257.49 255.02 5.1 1. 7 17.82 55 .5009728 .5009822 -9 -118 +8 -19 -101 -12 .5009578 .5009590 .li009584 979.640 i::j 

Burger. 3 AS D Apr.22 •••••. 314.66 310.22 4.9 1. 7 17.89 62 .5007958 .5008072 -9 -121 +2 -19 -101 -12 .5007799 .5007831 .5007815 979.641 979.632 
'"' 4 AS D Apr.22-23 ••• 314.92 310.67 5.2 1.5 17.24 67 .5007951 .5008060 -9 - Ot -3 -19 -101 -12 .5007814 .5007841 .5007828 979.f.'16 :1:0.003 Ul 

5 A6 D Apr.23 •••••• 327. i8 325.33 5.3 2.0 16.96 60 .5007639 .5007697 -11 - 82 +4 -19 -101 -12 .5007519 .5007495 .5007507 979.617 0 
6 A6 D Apr.23 •••••• 326.50 324.28 4.9 1.9 17.80 63 .5007670 .5007721 -10 -117 +1 -19 -101 -12 .5007513 .5007482 .5007498 979.621 Ul 

"i 
No.14. Columbia, 1 A5 D May3-4 ••••. 332.14 329.50 5.1 1.3 15.18 59 .5007538 .5007599 -8- 8 +4 +21 - 68 -16 .5007531.. .5007503 .5007517 mm] po 

Ul 
Tenn., William H. 2 AS D May4 ••••••• 333.44 329.46 s.o 1.7 14.85 50 .5007509 .5007600 -9+ 6 +4 +21 - 68 -16 .5007515 .5007517 .5007516 979. 758 ~ Burger. 3 A6 D May4 ..•.•.• 348.28 343.34 4.8 1. 7 16.20 63 .5007188 .5007292 -9 - 50 +1 +21 - 68 -16 .500713S •. 'i1J07150 .5007142 979. 759 979. 758 

4 A6 D May4-5 ••••• 3H.94 343.48 5.0 1.8 15.87 64 .500719G .5007289 -9 - 36 -1 +21 - 68 -16 .5007155 .5007159 .5007157 979.7M :1:0.002 
5 A4 D May5 ••••••• 269.04 266.80 5.1 1.8 15.57 64. .5009310 .5009388 -9 - 24 -1 +21 -68 -16 .5009281 .5009270 ..5009276 979. 760 
6 A4 D May5 •.•.•.. 268.34 265.22 4.8 1.8 16.56 66 .5009334 .5009444 -9 - 65 -2 +21 - 68 -16 .5009263 .5009284 .5009274 979. 761 

No. 16, MoCormlck, 1 A4 D May 13-13 ••. 253.18 253.02 5.2 1.8 rn.88 63 .5009894 .5000901 -10 -205 0 -36 - 60 -21 .5009622 .5009605 .5009614 979.629 
B. C., William H. 2 A4 D May13 ••••.. 254. 70 254.09 5.4 1. 7 19. 09 70 .5009835 .5000858 -10 -171 -5 -36 - 60 -21 .5009592 .5009591 .5009592 979.637 
Burger. 3 A5 D May13 ...... 307.03 306.53 4.8 1.8 20.35 56 .5008156 .5008169 -9 -224 +7 -36 - 60 -21 .5007873 .5007862 .5007868 979.620 979.623 

4 A5 D May13-H ••. 306.46 305. 59 4.8 1.S 20.56 58 .5008171 .5008194 -9 -233 +6 -36 - 60 -21 .5007878 .5007877 .5007878 979.616 ::1:0.002 
s A6 D May14 •••••• 321. 78 320.21 4.8 ). 7 19.99 59 .5007781 .5007820 .:.. 9 -209 +5 -36 - 60 -21 .5007511 .5007526 .5007518 979.612 
6 A6 D Mayl4 •••••• 320.16 319.35 4.8 1. 7 21.24 61 .5007821 .5007841 -9 -261 +3 -36 - 60 -21 .5007497 .5007493 .5007405 979.622 

No.18. Beaufort, N. C., 1 A4 D May24-25 ••• 266.48 262.12 4.7 :i.O 16.96 56 .5009399• .5009056 -9 - 82 +7 +27 -126 ·-18 .5oo9324 .5009328 .5009326 979.741 
Willlam H. Burger. 2 A4 D May2S •••••• 265.58 200.88 4.9 1. 5 17.38 57 .5009431 .5009602 -8 -100 +6 +27 -126 -18 .5009338 .5009356 .5009347 979. 733 

8 A5 D May25 •.•.•. 325.50 318.81 5.0 1.8 18.12 59 .5007692 .5007854 -9 -131 +5 +27 -126 -18 .5007566 .5007575 .5007570 979. 737 979. 728 
4 A5 D May25-26 ••• 323.15 317.39 4.9 1.8 18.50 61 .5007748 .5007889 -9 -146 +4 +27 -126 -18 .5007606 .5007594 .5007600 979. 725 :l:0.003 
5 A6 D May26 •••••• 336.83 330.98 4.9 1.4 19.05 59 .5007432 .5007565 -8 -170 :::g It~ -126 -18 . 50072t38 .5007248 .5007258 979. 715 
6 A6 D May26 •••••• 336.48 329.26 4.7 1.8 19.66 61 .5007441 .5007604 -9 -195 -126 -18 .5007249 .5007259 .5007254 979.716 .... 

ii:.. 
01 



Pendulum observations and reductions-Continued. 

Colneidence In· I 
terval Total arc I Period uneorrected Corrections (seventh decimal place) Period corrected 

Pen- Tem· 
Rate 

Ft111lon and oblerver Swing du· Posl- Date per a- Pres- Mean11 
No. lum tion Chro- Cbro- tu re sure Chronom- C'hronom- Tem- Chronom- Chronom-

g 

nome- nom.&- Ini- Final eter No. eter No. Arc pera- Pres- Chro· Chm· Flex- el:er No. el.er No. Mean 
ter No. tP.r No. tial sure nom- nom- ure 
1823 lSU 1823 1841 tu re eter eter 1823 1841 

No. No. 
1823 1841 

---- --------- --·---------------- -----------------
1909 '· 8. mm. mm. 0 C'. mm. '· 8. '· 8. s. Dynes Dune• 

Waslllngton, D. C., 1 A4 D Jnne 6-7 ••••• 2Q(l. 71 286.08 5.0 1.6 20.53 61 0.5008615 o.5008755 -8 -232 +3 +8 -155 -17 o..~3•~9 o .. 'j()fl8346 ~=~1:::::::::: Coast and Geodet~c 2 A4 D June7 ••••••• 2lt0.1S 2.S5. 52 4. \I 1.6 20.55 62 .500~•;31 .5008771 -8 -:?33 +2 +8 -155 -17 .5008a83 . 5't0!!360 
Burv'i{ Office, Wil- 11 A4 D Jtllle 10 .••••• 2111.66 2.S5.66 4.9 1. 0 19.91 58 .50osoi;o . 50os7r.7 -10 -206 +6 +8 -1:~1;i -17 ./jt)()8;Sti7 .5l1lJ8:J.~j .5UOS37U I········-· 
llam . Burger. 12 A4 D June 10 •••••• 2\12.42 286.U 4.9 1.8 19. 71 5~ . 5008~1IH .5008753 -9 -197 +5 +8 -lfi;j -17 • 5008351 .5011t':lSO .5008J67, .•.••••••• 

13 Al D June 10 .•.•.• 291. 73 286.31 4.9 3.5 19. 69 60 .5008581 .500S747 -16 -197 +4 +8 -1[15 -17 .5008366 • 5tNJS366 . 50083•;6 ·····--·-· 
3 A5 D June7 ..••••. 365. 54 3,;7.68 4.9 1.6 20.48 58 .501JtlS;8 .5UOl1999 -8 -:?30 +6 +8 -155 -17 . .'i006607 • 500A:i!l;j . i\IJ06ti1Jl . ···-···-· 
4 A5 D June 7-8 .•••. 36-5. 22 3C.7.32 4.9 1.8 20. 45 00 . 5006855 . r,001001 -9 -228 +4 +s -155 -17 .5011tl/il3 .5001i602 .50066117 ······-··· 
0 A5 D June 9 .•.••. 366. 66 35i.25 4.9 1.6 :lO.JS GO .5tlt)(;8::?8 .5007008 -8 -2li +4 +s -155 -17 • ;10tMi.j!IS • 51"1ti615 .500Ufill6 ..•••••••• 

10 A5 D June 9-10 •••. 31>"•. 24 355. 94 5.1 1.8 20.ou 62 . f>(){)AA34 .. 1007033 -9 -213 +2 +8 -155 -17 . . ~101~ifj25 •. 'itN~iuH .50066331······-··· 
s A6 D Junes ....••. 381.13 376. 48 s.o 1. \J 20.53 m .. 1006517 .MU6649 -10 -232 +5 +8 -155 -17 .. 'itllJti271 .5Ut.lt:2W .:)ll0(i2t1(j •••••••••• 

6 A6 D June 8 •..•.•. 386. 7Y 376.52 4.8 1. 6 20. 40 03 .500t.H72 . 5006649 -8 -226 +2 +s -155 -17 .500f.i2:Jl • 50062-1.) . :;Ot)ti:!:lS ............ 
7 A6 D June 8-9 .•••. 3S.5.52 376.34 4.9 1.8 20. :n 61 . 5006494 .5006652 ~ - 11 -22::! 0 +8 -15.5 -17 . .'i006:!.54 .5006il0 . 51Nl62:i2 ........... 
8 A6 D June 9 ••••... 386. 23 375.94 5.2 1. 8 20.23 57 .5006181 .5006659 -10 -2W +s +8 -155 -17 • 50062.11 • 50()tj266 .500tl$8 ........... 

Washington, D. C., 1 B4 D June 15-16 ••• 29.'i, 2l! 290.34 S.2 1.6 20.55 59 . 5008481 .5008626 -8 -233 +5 +11 -152 -11 .5008215 .5008227 .51108:?36 ........... 
Coast and Geodetic! 2 B4 D June 16 •••••• 294. 78 28\J.97 5.0 1.8 20.48 f19 .50081116 .5008637 -9 -2.30 +5 +n -l.'i2 -11 .5008:l62 .5008240 . 5008251 ·········· 
Surv'JI Otllce, Wil- 9 B4 D Jun,• 18 .••.•• 2\lti.88 2'.11.tl8 4.6 I. 7 20.60 59 .50tJS1:J5 • .'i0t18tl04 -8 -2.3.) +5 +u -152 -ll .500$Ht7 .5008203 .5008200 ·········· 
llam • Burger. 3 B5 D June 16 .••••• 331i.81 329.93 4.9 1. 7 20.H 60 . 5007434 .5007589 -9 -2~i +4 +ll -152 -11 .5007:11.12 . 5007191 .50071fl8 --- ······· 4 DS D Jun'' 16-17 .•. 3.35. 50 328.83 5.1 1.8 20.40 60 • 50074113 .5007614 -9 -226 +4 +11 -152 -11 .5007232 .5007220 .5007226 ·········· s B6 D June 17 .•.••• 344.00 335. \18 5.1 1. 7 211. 53 60 .5007278 .soonro -9 -:?32 +4 +11 -152 -11 . 5007011 .5007052 .500704tj ........... 

6 B6 D June 17 .•...• 34S. 58 336. 78 4.8 1. 6 20. 56 61 .500724S .5007435 -9 -2:l~ +3 +11 -152 -11 .5007006 •. 5007033 .5007020 ........... 
7 B6 D June 17-18 ... 3H.fl0 33.5.96 5.0 l.~ ll().53 62 .5007265 .S007453 -9 -'.!:'i2 +2 +n -152 -11 .5007026 .5007051 . f.007038 ........... 
8 B6 D June 18 ...••. 344.06 336.23 5.1 1.6 20.55 62 .5007277 .5007445 -9 -233 +2 +u -152 -11 .5007037 .5007012 . 5007040 ........... 

o. 102. Cloudland, 1 A4 D July 2-3 .•••. 24.5.22 239.66 4. 7 1.1 14.66 59 .S010216 .5010454 -6 +H +4 +.53 -181 -17 • 5010264 . 50102t'o8 .m11tJr.6 979.3114 

I Tenn., William H. 2 A4 D July 3 ..••••. 216.18 2ltl.H 4. 7 1. 2 14.26 59 .5010173 .5010432 -7 + 31 +4 +53 -181 -17 • 50102"J7 . 5010262 .5'1l1J2-l!J 97~.370 

Burger. 3 A5 D July 3 ...•.•. 2'Jli. 33 2.S8.35 4.8 1.6 14.65 60 .500Sl51 .5tJ081j85 -8 + 15 +3 +ii3 -181 -17 .r.008497 . 500S·l\17 . ,jrMJS.fn7 979. 371 979.382 
4 AS D July 3-4 .•••• 2!17.22 289.08 4. 7 1. 3 13.81 61 .5008425 .[•008663 -7 + 49 +2 +53 -181 -17 .L008W5 • .'jl)08509 . 5110~:".07 97~. 3•~7 :1::0.006 
s A6 D Jnly4 ••••••• 319. 78 310. 74 4. 7 1.5 10.59 57 .5007830 • .'\008058 -8 +185· +5 +53 -181 -17 .[>01)81148 .lil)08tl42 .0!101;045 mo. 4119 
6 A6 D July 4 ••••••• 321.32 313.00 4. 7 1.8 9.31 58 .5007792 .5008000 -9 +238 +4 +03 -181 -17 . 500Stl~l .5008035 .5tl08048 97~. 408 

N 

o. 103. Hugh es, 1 A4 D July 10-11 .•• 250. 46 244.34 5.1 1.9 20.03 55 .5010002 .5010252 -10 -211 +9 -4 ~229 -22 . 5009764 .5009789 .. 50097i6 979. 560 

I "Tenn., William H. 2 A4 D July 11. •.••. 250. 78 244.94 5.1 1. 7 19. 7,5 57 • 5009ll88 . .5010227 -9 -199 +8 -4 -22tJ -22 .50tY.J762 . 5009776 . :i009ilJ~l 979 .. !'J63 
Burge•. 3 A6 D July 11. .•.•• 317.13 308. 74 4. 7 1. 5 19. 75 59 .500789;j . ;i008111 -8 -199 +6 -4 -2:!9 -22 . !il))7668 . 50071;,;9 . 50IJ{tili4 979. 558 979.556 

4 A6 D July 11-12 •.• 3lj.31 307.88 5.0 1. 7 10. 75 60 .5007941 .500~133 -9 -199 +4 -4 -22~ -22 . 5007711 .5007ti78 . ;,on;A!t-1 97Q.!',.ftl :1:0.002 
s AS D July 12 .••••. 302.39 2\l·l.60 5.0 1. 9 HI. 78 61 .5008281 •• 5(111$.'".00 -10 -200 +3 - 4 -2:!9 -22 .5fl11Stl48 .50080J2 . r.rn1R.Q·5 970. 550 
6 AS D July 12 •••••. 303.56 295.17 5.1 1.5 19.!l3 63 .5008249 • 500$481 -8 -207 +l -4 -229 -22 • 5008009 .500801~ J•008tlH 9i'J.fi62 

N 

o. 106. Fort Kent, 1 A4 D July 21-22 .•. 378.66 370. 06 5.2 1.6 15.02 fi5 .5006611 .5006765 -9 - I +8 + 49 -130 -14 .5006fi.14 . 5tJOtifi19 .50flfi6..'U 981. 772 

I Me., William H. 2 A4 D July 22 ....•. 378. S2 3llS. 77 4.~ 1.6 14. 72 M .50066tl9 . 5!106789 -8 + 12 +7 + 49 -130 -14 .50066-55 .50•16656 . 501J61ir.n 9$). 763 
Burger. 3 AS D July 22 .••••• 513.tlS 495.04 5.1 1.S lS.20 5S • [1tHl4877 • 5005056 -9 - 8 +5 + 49 -130 -14 .5001\1110 . 51)14900 .r.OJl!lOO !t811. 764 9SO. 764 

4 A5 D July 22-23 .•. 51•1. 20 4..Ql, 42 5.2 1.1'< 15. 49 59 •. 5()1)490~ .5005093 -10 - !?l +4 + 49 -130 -14 • 5004913 • 500492:! • 50~>4fllS 98n. 757 :1:0.001 
s A6 D July 23 .•.••• 554.nS 5:12.06 5.2 1. 8 14.95 57 . 51104517 .5on4;01 -10 + 2 +6 + 49 -l~J ...:14 • 5004.550 .51ttl4fJ58 • 51.•04554 I 9SO. 76.1 
6 A6 D July 23 .•.... 553.S7 531. 70 5.2 1.8 14. 9-l 5S • 5004519 . 5004707 -10 + 3 +5 + 49 -130 -14 .5004552 .5004561 . 50045.50 980. 764 

N 

o. 85. North lIP.m, 1 A4 D July 31-Aug. 349.42 343.60 S.1 1.3 17.59 SS .5007165 . 5007286 -8 -109 +6 + 52 - 98 -lS .5007091 .~007062 .5007076 980.597 
Vt., William H. Bar- 1. 
ger. 2 A4 D Aug.1 •..•.•. 350 53 34.1.94 5.2 1.2 17.05 58 .5007143 .5007"..80 -8 - 86 +6 + 52 - 98 -15 .~007092 .5007079 .5007086 980.593 

3 AS D Aug. 1. ..... 4tj..;_ 14 4&4. tiO 5.2 1.5 16. SS 03 .5005346 .500.5506 -9 - 79 -f'l +li2 - 98 -15 .51105296 • 500-5306 •• 501)1\3111 9SO.RIJ4 980.595 
4 AS D Aug. 1-2 .... 465. 02 453.11 5. 1 1. 5 16.98 57 .500.5.182 .5005524 -8 -!::! +6 + 52 - PS -15 .5005334 • 5(;()53~6 .nl.JIJ5330 PStl.593 :1:0.00ll 
6 A6 n Aug. 2 •••••• 4!lfi.74 4.~2. 7.1 5.3 1. 7 16.68 fl() .500.'>038 .r.005184 -10 - 70 +4 + 52 -- 9~ -15 .5001999 .5004995 .5004997 980.585 

- - - -

N 

6 .A.6 D Aug. 2 •••.•. 501.95 4Sl.99 5.2 1. 7 16. 7S 10 75 +3 +52 15 • 5004940 • 5004997 • 5004968 98o. 597 98 61 • 5004985 .1!(lOM92 



No. 86. I.Rite Plarld, 1 A-I D Aug. 11-12 •• 3~2.G4 324.83 5. I I. 2 15. i7 56 .5007527 • 5007708 -7 - 32 +7 + 24 -tr4 -12 .MOiii07 .5007500 .5007504 

-·~11 N. Y., WllliRm H. 2 .A·I D Aug.12 ••••• 3J2.96 325.00 5.2 1. 4 15. t.4 56 • ~·•l7520 • 5007704 -9 - 2:1 +7 + 24 -1\14 -l:J .511071,1)7 •. 50117503 .5007M:"· 980. 42!j 
Burger. 3 .A5 ]) Aug.12 .•••• 433. 7S 420.20 5.3 1 .. 6 15. 72 60 .5005770 • 50U59.57 -0 - au +3 + 2~ -1U4 -~2 .500fl741i • 51)057·15 .5005746 080.4211 9S0.·120 

4 A5 D Aug. 12-13 •• 431.04 417.45 5., 1. 6 16.08 61 .5('0.5807 .51.105996 -9 -·15 +2 + 24 -\G4 -12 .flOfl5i"U7 .;,rl(l!:iili.~ .!j1Jf)5it.i~ 980.412 :1:0. OUl 
5 AG D Aug. 13 ••••• 457.04 441.11 5.4 J. 7 16.4:1 6~ .5005476 • 5005674 -10 - r,9 +3 + 24 -]li4 -1~ • [1!1054~2 .500.54.~2 .fi0054~i 9&J. 4J6 
6 A6 D Aug.13 ••••• 458.15 440.82 5.3 1.4 11).65 61 .5005462 .5005678 -9 - 69 +2 + 2·1 -164 -t2 • 5005398 .wo5m .5005412 !t<;0.421 

No. 87. Pnts<lnm, N. 1 A4 D Aug. 19-20 •• ~45.02 337.43 5.1 1.0 lS.60 59 .b007"..57 .50074.."0 -7 -151 +5 + 16 .:..1;;r, -'J.I • 5007J06 • 5007098 .5007102 !J.'>0.5S2 
Y., William H. Bur· 2 A4 D Aug. 20 ••••• 345.12 336.65 5.3 1. 2 18.52 60 • 0007255 .5007437 -S -147 +4 +Jr, -lt15 -14 .fJ(K)7106 • 5007117 • 51107112 980. 579 
ger. 3 A5 D Aug. 20 ••••• 452. 54 438. 62 4.8 1.4 18.05 "61 • 5005531 • 5005700 -8 -J.19 +:i + 16 -155 -14 • 5005379 • 5005383 • 50053~1 980. 56:J 980.570 

4 Ao D Aug. 20-21 •• 45~.oo 4-18.S.~ 5.2 J.5 18.33 63 • 5005525 • 5005703 -9 -140 + 1 + J6 ·-1:.5 -14 • ·'0J53~9 • 50053~6 • 500.5382 981J.5G3 :l:U.003 
5 A6 D Aui;.21 ••••• 4SJ.6S 466. 38 5.0 1.6 18.09 62 .5005J96 .5005300 -8 -129 +2 + Jl\ -1~5 -14 , .'>tlU.5063 .50050'l!l .5005062 \181) .. ~5-~ 
6 A6 D Aug. 21. •••• 484.23 470.65 5.3 1.9 17.99 58 .5005Ul8 .5005318 -111-12.'• +5 + J6 -155 -I~ • 500li039 .5005018 .fl005028 980.572 

No.SS. Wfl•onnN. Y., 1 A·I D Aug. 30-31.. 333. J2 325.31 5.1 1.0 16.56 53 • 5007516 • 50071l97 -7 - 65 +n + 4~ -Jal -J6 • 5oo7479 .50074~9 • 5007484 980.433 
William H. urger. 2 .A4 D Aug. 31. •••• 3~4.12 326.54 4. 9 1.0 15.82 54 .5007494 • 5007116.~ -6 - 3·:1 +9 + 40 -J31 -10 .r.007487 • 5007490 • 50074,~S 9811. 4~1 

3 A5 D .Aug. 31. •••• 435.34 422.56 5.2 1.2 16.25 58 .5005749 .5005G23 -8 - 52 +r. +·I~ -131 -rn • M05719 .51N)f,722 • 50057~0 981). 430 980.430 
4 A5 D .Aug. 31- 432. 76 420.04 5.2 J.3 16. 30 59 .5005783 .5005959 -8 - 54 +4 + 4J -J31 -16 • 5005749 • 5005754 • 5005752 981l.41S :1:0.002 

Sept. l. 
5 Afl D Sept. 1. ••••• 4A3. 70 449. 71 5.2 ·1 .. ; 15.39 60 .lifl05397 • 5005565 -9 - 16 +3 + 4~ -l~I -16 .Mflo3!1\l • 5005396 . 5005398 9$0.427 ...... 
6 A6 D Sept. 1. ••••. 400. 60 453.82 5.0 J.2 15.04 63 .5005364 • 5005515 -7 - 2 0 + 40 -131 -lG .5110&379 .5005359 • 50U53ll!l 9$0.;t:lS !iii 

No. 89. AlpenR, Mich., 1 A4 ]) Sept. 10-11. 348.94 33.i.82 5.1 1.3 J7.60 [16 • 5007J75 .5007456 -8 -109 +7 +123 -143 -J4 • 5007J7·1 • 5007180 • 5007182 980. 551 < 
tzJ 

William H. Burger. 2 A4 D Sept. 11 ••••• 34"-SO 33: •• 00 5.1 1.3 Ji. 52 57 • 500717~ • 5007460 -8 -106 +G +J'.!"J -143 :....u • 500717tl . 5007195 .5007J~7 !ISO. 549 Ul 
a A5 D Sept. Jl. •••• 464. 90 441. 96 5.2 1. s li. 40 61 •. 0005383 • 500-'0• .. \1 -9 -101 +3 +1~3 -143 -14 . 500~;t~5 • 5()0[1~99 • 50053!0~ 9~11. 559 H 
4 A5 ]) Sept. 11-12 •• 464.11 44J. 72 5.0 J.3 17.37 G3 .f.005393 • 51)0566{1 ·- 8 - 99 + J +123 -143 -1·1 • r,0053~:.j • 500.j41i1 •. '1105400 9S0.5f.G 980.554 

..... 
5 A6 D Sept. I~ ••••• 493. 36 469.20 5.0 J.6 J7.50 57 • f~IU5072 • fi00"334 -8 -1115 +6 +123 -14.3 -14 • 51J051li·I • 51.)1)5(171) .5005072 f!S0.554 Q 

:1:0.001 II>-6 A6 ]). Se11t. 12 ••••• 49~.60 470.6:! 5.0 J. 7 J7. f\O 59 • 511051 ~';'0 • 50~5318 -9 -109 + f, +123 -!43 -14 • 50•l5t)l~(i .500f{"lR . ,;oo505; 9S0.560 l:j 7 A6 D Sept. 12-13 •• 491.92 470. 76 5.1 1.5 17.62 611 • 5005f1S7 • 51J05316 -8 -110 +4 +12"3 -In -14 ·-"lc1Y.l.~2 .5d15f/45 • ,'WJ5')64 9..'lfl.557 
s A5 D Sept. 13 ••••. 461. 24 439.~2 5.1 J.I\ 17. ;2 57 • 51)054~6 • r.nosf\91 -8 -114 +II +123 -143 -14 • 500:.419 .!ii)fl:i419 .fi(IOM19 9'lll.548 0 
!I A4 D Sept.13 ••••. 348. 70 335. 64 5.0 J.6 17.93 00 .5007180 .5007459 -8 -123 + /j +123 -143 -14 .5007lti3 • 5007176 • 51107170 980.556 !i!I 

Ul 
No. 57. Jrrm Rl'l"er, 1 J\4 D Sept. 18-19 •• 359.42 348. 64 5.0 1.4 J6. 35 61 • 50069R~ •. iOQ7181 -S - 57 +2 +108 -139 -9 . snoior2 • 5Qllll970 • 50069~5 

M<W.ll Mirh., William H. 2 A4 D Sept. 19 ••••• 359. 76 34$.51 5.1 1. 2 J6.33 62 • 500~91.9 .5007184 -7 - 56 + 1 •HIS -1:19 -9 .rnoowi; .511(161'74 .50069$5" !l~O. 633 0 
llW"gor. 3 A5 D Sept. 19 •.••• 483.1'3 462.15 4.9 1. 4 16. 15 6:) .:.0051;3 .5(H)fi415 -8 - 61 +3 +ltl8 -139 -9 • 50052:6 • f.00<·201 • 500520·1 9'~0. 643 980.635 l:z;I 

4 A5 D Sept. 19-20 •• 483.16 460.82 5.0 1.3 J6.36 63 .;jlll)5179 • .il)()fo.131 -8 - 57 +l +l:l8 -139 -9 . 5005214 • .;onr,219 .51111521G !ISll.6.~~ :1:0.001 0 
5 A6 D Sept. 20 ••••• 517.52 491. 30 5.2 J. 2 J6.2'l 61) ,f.004$36 • 5005094 -8 - 54 +4 +10,q -1~9 -9 .51104877 • 5004S~S, • [1111148.li.:.2 U,;.l.6'lll 

~ 6 A6 D Sept. 20 ••••• 518.46 489.32 5.0 1. 7 J6. 51 Gl .5004826 • 5005114 -Y - ti3 +2 +l1JS -J39 -9 • 5004855 .5004..~98 • 5004l!7G 981).633 

No. 5S. r.~, Minn., 1 A4 D Sept. 27-28· •• a.q3, 20 36R 76 .i. l 0.9 16. 03 [i.j • 5006532 • 5006789 - 7 - 4.1 +fl +1!9 -J7S -9 .sooe61lo • 5006560 • 5006580 080. 791 

1 · 
...... 

Willlnm • Buri;er. 2 A4 D Sept. 28 ••••. 381. SS 3611. 5S 5.1 o.s 15.96 56 .511()6555 .s··~'t1829 -7 - 41) +s +119 -178 -9 • 5006626 .5006003 ,51)(H)oJ.I ~0.7i8 H 
3 A5 D Sept. 2S ..... 518. S6 4,~7.97 4.S 1.2 16. 23 57 • 500·1;::~3 • 5GIJi·l2.~ -7 - 03 +6 ·f ll9 -l7S -9 .5t•l48.~ .50048~ •. 51)1).j.~;;~ OSI). 764 9i!ll. 770 >-: 
4 A5 n Sept. 2S-29 •• 517. 04 486. 4S 5.() J.2 16. 43 58 .!'10fl.l~40 .!1110!.·14.J -7 -m +5 +119 -178 -9 .l\1)(14~~$ ,5004;;9;; .!;OIHS~J'l 980. itil :l:0.003 > 
5 A6 D eept. 20 ••••• 555. 01 520.114 5.2 1.2 10 • .il 59 • 501)45!.9 • 51104;;•,4 -8 - 63 + 4 +im -J78 -9 • . =i004:j52 • 5111}1550 . 51lll4551 !1.'-iO. lfi:1 z 
6 A6 D Sept. 29 ••••• 557.10 518.88 5.1 1. 4 ltl.65 61 • 5004491 .500482'J -8 - 69 +3 +ll9 -178 -9 .51J0.1527 .5004562 .5'J0-1544 0'>!1. 763 J t:l 

No. 59. Pembina, N. 1 A4 D Oct. 6-7 ••••• 396. 74 SS0.39 5.1 1. 2 18. 78 61 • 5000.109 • 5006581 -7 -U.8 +3 +131 -153 -J9 • 500R25, • 5006247 • 50(111253 980. (120 ...... 
Dak., William H. 2 A4 D 01Jt. 7 •••••.• 397. 2~ 37~. (le) 6. 2 1.1 18.24 61 • 5tlll6:1tH) •. '>111!6H12 -7 -J:l6 + :1 +131 -153 - 19 • .i0062;2 • 50116.100 .f,()IJG~6 ·9.~0.111·6 r/l 

Durger. 3 A5 D Oct. 7 ••••••. 556.17 522. 70 4.9 1.3 17.99 60 .5004499 .5004787 -7 -125 +4 +131 -153 - 19 .5004483 .5004487 • 6004485 980.920 0 a, 
4 A5 D Oct. 7-$ ••••. 049.25 5J7. 76 5.0 1.;, JS.OS . 61 .5110451.6 .5•Jll4.~'l:I -S -1:?~ +3 +1:n -1!)3 - HI • 50045:14 .5004527 ,l\01}1530 9~0.902 H. 
5 Atl D Oct. 8 ••••••• 001. 51 566.62 5.2 1.2 17.57 &l • 500411'0 • '.;11044lft -7. -l!i~ +4 +131 -1"3 - 19 .5fl!f.l.ll\l • 5004133 ,.'11104H7 oso. 91~ 98'J, 916 ;.. 
fl A6 D Oct. S ••••.•• 59'J. 32 S.i9.62 5.0 1.1 JR. 14 61 • !\11041;5 • 50114-171 -7 -132 + 3 +rn1 -1;;a - 19 • "'10·1151 .~lll)4JC,3 .5ll04157 9M.9H U> 
7· A6 D Oct.~ ••••• 598.55 558.50 6.1 1.6 18.04 61 .5004181 .5004480 -8 -127 +3 +131 -153 - 19 .5004161 • 5004176 .500IW8 980.910 :1:0.002 ;: 

.8 A5 D Oct. 9 ••••••• f.&1.ri2 53;, 94 5.2 J.3 J7.10 5<; • 5004471 • ;.004;4:i -S - ~s +6 +J31 -J53 - 19 .5(1(144().3 • 5004478 .fi11U-:14.C".i{i 9~.920 
9 A4 D Oct. 9 ••••••• 405.33 387.62 5.3 1.6 16.38 57 .500617[1 .5000·158 -9 - 58 +6 +131 ~153 - 19 .51)Uti226 • 5006225 • 5006226 980.930 

Nn. 60. Mitchell, S. 1 A4 D Oct. 21-22 ••. 324. 04 312. 84 5.2 J.S 18.87 62 .5007727 • 5008004 -S -162 +2 +110 -167 - J7 .5007652 • 5007652 • 5007652 980.372 
Dfi11" . William H. 2 A4 D Oct. 22 •••••• 324.94 313.31 5.0 J. 3 lS. 47 62 • 5007705 .!j007992 -8 -14.i +2 +llO -167 - 17 • 51Ml7t.i47 • rJ{)(J7titi7 .[,1)1176;12 980.372 
nurgcr. 3 A5 D Oct. 22 .••••. 43~1.~ 402.58 b.'1 1. 2 1$.S7 58 .MMl.!)946 •. ">001:217 -7 -W2 +6 +110 -167 - 17 • 5111.15S76 . .500!"1870 • 5(tf15873 \ISll.376 980.374 

4 A5 D Oct. 22-23 ••• 419. 76 4()1.1\4 4.8 1.2 18. 9fl ~'I • W:J591\;I .(.000232 -7 -167 + 4 +11•) -167 - 17 • 5illl58Sfi • 50fl5S78 .mnss.~2 !J.~O. 3i3 ±0.001 

" A6 D Oct. 23 •••••• 445. 46 424.12 5.3 1.2 18,X3 59 .500~6l>l .5005902 -S -mu + 5 j+110 -167 - 17 .51)1lliMS • 50055fif• .fi005!ifi2 9.~fl.3(j.~ 

6 A6 D Oct. 23 •••••• 448.06 427.31 5.2 0.9 18. 57 61 .5005586 .500585R -7 -150 + 3 +no -lti7 - 17 • 500552.i .5005520 .5005522 980. 380 



Pendulum observati:Ona and reductions-Continued. 

Coinddenco In- Total arc 'Period uncorrected Corrections (seventh decimal place) Period corrected. tervul 

Pen- Tem-
Rate 

StatJon and observer Swing du- Posi· Date pera- Pre.<- g Meang 
No. tiou Chro- Chro- sun1 

!um nome- nome- Jnl- tu re Chronom- Chronom- Tem- Pres- Cbro- Chro- Flex- Chronom- Chronom-

ter No. terNo. ti al Final eter No. eter No. Arc pera- sure nom- nom- ure eter No. eter No. Mean 

1823 1841 1823 1841 tu re eter eter 1823 1841 
No. No. 

1823 1841 

-- ---------------------------------------------
1909 '· '· mm. 1n1n. 0 c. mm. '· .. .. .. . . Dl/flU D11nra 

Washington, D. C., 1 A4 D Nov. 4-5 ••.• 300. 72 291.69 5.1 1. 5 17. 70 5;· o. 500832& 0.50085S5 -8 -113 +7 +126 -:130 - 16 0.5008324 0.5008325 0.5008324 ........... 
Coost and Gcodet.lo 2 A4 D Nov.5 ...... 301. 36 292.36 5.3 1. 3 17. 40 u;· .0008309 • 5008566 -s -11)1 +6 +126 -130 - 16 • f.f'J08316 .SlJ0.'1317 .5008316 .......... 
Survev Ollke, Wil- 3 A4 D Nnv.5 ....... 301. 78 292.11.1 [1. l 1.3 17.08 , .. • l>OO&l98 • r.oossss -s - 87 +6 +126 -l:lO - 16 .5011S:.ll9 .5008323 .5008321 

~· 
........... 

liam li. Burger. 4 A5 D Nov.li-6 .... 38!!. 00 36-~.99 5. 1 1. 2 17.11 5U .5006543 • 5006784 -7 - SS +7 +131 -129 - lfl .f.006570 • 5006.~51 .5006560 ............ 
5 A5 D Nov.6 ...... 3<;3.26 31}~.3U 5.~ 1.4 li. 05 , .. • 5()116531 • W067\17 -8 - 06 +fl +l~l -129 - 16 .5~58 .5006564 .5006561 V• .............. 
6 A5 D Nov. 6 ...... 3Sl.28 368. 61 4.9 1.3 lG.80 5!1 .5000514 .5006792 -7 - 75 +6 +131 -129 - 16 .5006553 .5006571 • 5006.'i62 ............ 
7 A6 D Nov.11-7 •••. 406.M 3U0.17 5.0 1. 2 16. i1 5;· • 5006157 • 5006416 -7 - 72 +7 +137 -134 - 16 .5006206 .5006194 .5W6.."00 .............. 
8 A6 D Nov.7 ...... 406.3$ 389. 5l! ~.3 1.1 16.55 5!1 .5006159 . 5006425 -7 - 65 +5 +137 -134 - 16 .5006213 .5006208 .5006210 ............ 
9 A6 D ~ov.7 ...... 409.04 :l91.26 4.9 1.0 lR.23 5(1 .5006119 • 51106398 -6 - 52 +4 +137 -1~4 - 16 .5006186 .5006194 • 5006190 ............. 

10 A6 D Nov.7-8 .... 408.94 3!11.07 4.9 1. 2 16.09 6~! • 5006121 • 5000401 -6 - 46 + 1 +137 -IM - 16 • 5006191 • 5006200 .5006196 ............... 
11 A6 ]) Nov.8 ...... 4117. 66 3~!.2tl 5.2 1.2 16.07 6;1 • 5006140 • 5000398 -s - 45 - 1 +137 -134 - 16 .5006207 .5006194 .5006200 .......... 
12 .\6 n Nov.8 ...... 407. :!.~ 389.06 5.0 1).9116.19 6U • 5006146 • 5006419 -7 - 50 -3 +137 -134 - 16 .5006207 • Sfl06209 .500620S .............. 
13 A6 D Nov. 8-9 .... 41ltl.tl6 3X9. 47 5.2 1. 5 16. 4.1 5fi .5006155 • 5006427 -9 - 60 +7 +137 -134 - 16 • fi006214 .5006215 .5006214 .......... 
14 A6 D Nov. 9 ...... 405.50 as~.~ 5.2 1. 4 16. 70 5!: • 5006173 •. '\006437 -9 - 71 +6 +137 -134 - 16 .5006220 .5006213 .5006216 .............. 
15 A6 D Nnv.9 ...... 406. 24 3SS. 30 5.0 1.2 16. S6 5!1 • 5006162 .500M47 -7 - 78 +5 +137 -134 - 16 • 5006203 • 5006217 • 5006210 ............ 
16 A6 D Nov. U-10 ... 405. 42 3~7. 72 5.2 1. 2 Hi.83 60 • 50116174 .5006457 -8 - 77 +4 +1~7 -134 - 16 • 5006214 • 5006226 • !i00622/J ............. 
17 A6 D Nov.10 ..... 405.18 3~7. 23 5.2 1. 5 16. 70 61 .5006177 ,J0064t:l4 -9 - 71 +3 +1:17 -134 - 16 .5006221 .5006237 .5006229 ............ 
B A6 D Nov.10 ..... 406. 79 300.01 5.1 o.s 16.58 6" • 5006153 .5006418 -7 -66 +1 +137 -134 - 16 • 5006202 .5006196 .5006199 ............ 

Washington, D. C., 1 A4 D Nov. 211-27 •. 31).1. 71 29f', 22 4.3 1.4 14. ;o 61 .5008245 • 5008454 -7 + 13 +2 +117 -94 - 12 .5008358 .5008356 .5008357 ........... 
Coast and G codetio 2 A·i D Nnv.27 ..... 304. 36 2n11us 4. 7 1.3 14.5U 64 .5008227 .5008441 -7 + 21 -1 +117 - 94 - 12 .5008345 • 5008348 .5008346 ............ 
Elurvev Ofliru, Wil- 3 A5 'D Nov.27 ..... 3S8. ll 375. 62 4.9 1.4 14.39 61 .5006-150 .5006665 -8 + 26 +2 +117 -94 - 12 • 500fl575 .5006579 .5006577 ........... 
!lam Ir. Burger. 4 A5 D Nov. 27-28 .. 3.~7.90 a;o. n5 4.8 1. 7 14.29 M .5006403 .5000046 -9 +30 - l +121 -104 - 12 .50065.'\2 .5006550 .50U6.i66 ·········· 

5 A6 D Nov.2!1 ..... 411.01 396. 95 5.0 1.6 14.25 511 .5006090 • 501J5.'ID5 -8 + 31 +5 +121 -104 - 12 .fi006227 .5006217 .5006222 .......... 
6 A6 D Nov. 28 ..... 411.82 394. tl2 4.9 1.5 14. <» 61 • 5006078 .0006344 -8 + 40 +2 +121 -104 - 12 .• 5006221 .5006262 .60U6242 .......... 

Washington, D. C., 111 A4 D Dec. 2-3 .•... 307. 01 298.96 4.9 1.8 12. 78 6'1 • 5008157 .5008376 -9 + 93 -3 +142 - 76 - 12 .5008368 .5008369 .50Ul!369 ·········· 
Coast and Geode1 fo 2 A4 D De,•.3 ....... 307.38 3W.14 4.9 1.5 12.SO 511 .5008147 • 500.3343 -8 +92 +4 +142 - 76 - 12 .5008365 .5008343 .5008354 ·········· 
Survl!Q Qffi(·l', WiJ .. 3 A5 D Dec.3 ....... 392.86 3i~. 42 4. 7 1.3 12. (ll &I • 500&172 .50C6616 -7 +SS - l +142 - 76 - 12 .5006582 .5006608 .5006595 .......... 
llam • Burger. 4 A5 D Dec. 3-4 ..... 392.37 379.58 •I. 7 1. 7 12.92 611 • 5006379 .5006S96 -8 + 87 +3 +!5S - 83 - 12 • 5006607 .50065S:! • 5006595 ·········· 

5 A6 D Dec.4 ....... 415. 71 399. 09 4. !l 1.6 12.~9 51i .5006021 . 50062112 -8 + R4 +6 +l!i8 - 83 - 12 .5006249 .5006249 .5006249 ............ 
6 A6 D Dec.4 ....... 416. 65 399.1)0 5.1 1.8 12.95 6J. • 5006008 .5006274 -9 + 86 +2 +158 - 83 - 12 .5006233 .5006258 .5006246 ........... 

Washington, D. C., 1 B4 D Dre. 2-3 ..... 311. 58 303. 2.'I 4.9 I. 9 12.58 5!1 .5008037 .5008257 - 10 +101 + 3 +142 - 76 -14 .5008259 .5008261 .5008260 ........... 
C'oast and Geodetic 2 B4 D Dre. 3 ....... 311. 70 3111.27 5.0 !. 6 12. 43 5!1 .50U8033 .5fl0.~230 - 8 +108 + 3 +142 - 76 -14 .5008264 .5008243 .5008254 ........... 
Survi Olllce, Wil- 3 B5 D Dec. 3 ........ 338.1\I 3'6.58 5.0 1.3 12.51 :m .5UOWSO .5007223 - 8 +104 + 4 +142 - 76 -14 .500i208 .5007233 .5007220 .......... 
llam • Burger. . 4 D!i D n .. c. 3-4 ..... 3;,~.110 317.30 4.8 I. 9 12. 53 5!1 • 500t\9!13 .5007209 - 10 +103 + 3 +158 - 83 -14 .5007233 .~ .5007220 ........... 

5 Btl D Dec. 4 ....... 3r.~. 23 3;,.5, ;,g 5.0 l. 9 12.67 50 . f.0007!18 .50070!0 - 10 + 98 + 12 +158 - 83 -14 .500i012 .5007043 .5007042 ............. 
6 Dtl D Dec. 4 ....... 36~.as 35.J.42 4.5 1.6 12.61 50 . jOQ67i7 .5007014 - 7 +100 + 12 +158 - 83 -14 .500i026 .5007052 .5007039 ·········· 

Washington, D. C., 1 A4 D Dec.8-9 ..... 308.21 299.98 4. 7 !. 7 13.02 60 . 5008121 .5008348 - 8 + 83 + 3 +178 - 59 - 12 .5008368 .5008355 .5008362 .......... 
Coast and Geodetic 2 A4 D Dec. 9 ....... 3118.42 ;JIWl.01 4.8 1.6 12.80 61 • r.oo8119 .5008347 - 8 + 92 - 1 +li8 - 59 - 12 .5008368 .5008359 .5008364 ·········· 
s~ Olllce, Wil- 3 A5 D Dec. 9 ....... 3!1;i. ~11 380. 62 5.1 1.6 12. 41 6!. .5006323 .5006077 - 8 +109 + 1 +liS - 59 - 12 .5000591 .5000608 .5006600 .......... 
1lam • Burger. 4 A5 D Dec. 9-10 .... 3Vi.30 3.S3.18 5.1 1. 7 11.89 6-1 .5000300 .5006532 - 8 +130 - 1 +167 - 49 - 12 .50065i6 .5000092 .5006584 ............ 

·5 .A6 D Dec.10 .•.••. 421.63 407.82 4. 7 1.5 11.31 5ii • 5005936 .5000138 - 8 +155 + 7 +167 - 49 - 12 .5006245 .5006231 .5006238 ............ 
b6. Atl D Dec.10 ...... 423.22 407. 80 5.1 2.7 11.00 61. .5005914 ,5006138 - 13 +168 + l +167 - 49 - 12 .5006225 .5006233 .5006229 ................... 



No. 61. Sweetwater, 
Tex., William H. 
Burger, 

No. 62. Kerrville, Tex., 
Willlam JI. Burger. 

No. 63. El P1182z Tex., 
William H . .1:1urger. 

No. 64. Nogales, Ariz., 
William JI. Burger. 

No. 65. Yuma, Ariz., 
William JI. Burger. 

No. 66. Compton, Cal., 
William JI. Burger. 

No.67. Goldfield, Nev., 
WUliBm H. Burger. 

No. 88. Yavapai, Ariz., 
William H. Burger. 

No. 69. Grand Canyon, 
Ariz., William JI.. 
Burger. 

l A4 
2 A4 
3 A5 
4 A5 
5 AO 
6 A6 

1 A4 
2 A4 
3 A5 
4 A5 
5 A6 
6 A6 

D 
D 
D 
D 
D 
1) 

D 
D 
D 
D 
D 
D 

1 A4 D 
2 A4 D 
3 A5 D 
4 A5 D 
5 A6 D 
6 A6 D 

•1 A4 D 
<2 A4 D 

3 A4 D 
4 A5 D 
5 A5 D 
6 A6 D 
7 A6 D 

1 A4 D 
2 A4 D 
3 A5 D 
4 A5 D 
5 A6 D 
6 A6 D 

1910 
Jan.13-14 ••• 
Jan.U .... .. 
Jan.14 .... .. 
Jan. H-15 .. . 
Jm.15 .... .. 
Jan.15 .... .. 

Jan. 22-23 .. . 
Jan. 23 .... .. 
Jan.23 .... .. 
Jan. 23-24 .. . 
Jm.24 .... .. 
Jan. 24 •••••• 

240.37 
239.60 
288.60 
288.32 
301.36 
302. 71 

242.12 
242. 28 
292.02 
291.05 
304.28 
304.42 

Feb. 1-2..... 231. 26 
Feb. 2 ..•••• 231.22 
Feb. 2.. ..... 275. 79 
Feb. z-3..... 275. 89 
Feb. 3 ...... 288. 20 
Feb. 3....... 288. 32 

Feb. 10-11.. 227. 70 
Feb. 11...... 228. 42 
Feb. 11. ..... 2211. 68 
Feb. 11...... 274. 22 
Feb. 11-12. • 273. 52 
Feb. 12 ...... 286.06 
Feb. 12...... 286. 07 

Feb. 17-18.. 252. 20 
Feb. 18...... 252. 72 
Feb. 18...... 307. 38 
Feb. 18-19 •• 306.31 
Feb. 19...... 321. 45 
Feb. 19 ...... 321.26 

1 A4 
2 A4 
3 A5 
4 Ao 
5 A6 
6 A6 

D Feb. 25-26 .. 262.52 
D Feb. 26...... 264. 45 
D Feb. 26 ...... 322.38 
D . Feb. 26-27. • 320. 97 
D Feb. 27 ...... 339.14 
D Feb. 27 .... .. 338. 24 

1 A4 D 
2 A4 D 
3 A5 D 
4 A5 D 
5 A6 D 
6 A6 D 

1 A4 D 
2 A4 D 
8 Ao D 
4 Ao D 
5 A6 D 
6 A6 D 

Mar. IHI ..... 253.85 
Mat. 6....... 254. 50 
Mar. 6....... 310. 94 
Mar. 6-7 ... .. 310. 45 
Mar. 7 ....... 324.82 
Mar. 7 ....... 325.60 

Mar. 17-18... 246. 02 
Mar.18. ..... 247.20 
Mar. 18 ....... 297. 96 
Mar. 18-19... 298. 50 
Mar. 19. • • .. 311. 83 
Mar. 19... • .. 812. 05 

1 A4 
2 A4 
3 A5 
4 A6 
o A6 
6 A6 

D Mar. 2'-25... 256. 52 
D Mar. 26... • • • 254. 90 
D Mar.25 ...... 310.20 
D Mar. 25-26... 3lll. 95 
D Mar. 26.... .. 326. 06 
D Mar. 26... .. • 326. 44 

• Blmnltaneous with B4, B&, B6. 

246.06 
246.20 
298.35 
297.52 
310. 76 
310.48 

236.22 
236. 72 
2S3. 77 
283.38 
295.16 
296.02 

5.1 
4.5 
5.1 
5.1 
5.1 
5.0 

5.1 
5.1 
4.9 
4.8 
6.1 
5.1 

225. 78 4.9 
225.34 5.1 
268.05 5.0 
267. 76 4.9 
2i11.14 4. 7 
278.62 5.1 

222.80 5.3 
223.16 5.2 
223.60 5.3 
264.89 4. 7 
26~.20 5.3 
275.45 5.0 
276.23 4. ~ 

246.30 5.0 
245.90 4.9 
297.93 4.9 
296.66 5.1 
310.16 5. i 
309.61 4.9 

255.94 5.0 
256.42 4. 7 
311.00 5.2 
310.43 4.8 
325.50 5.1 
325.84 /j, ~ 

245.30 5.0 
245. 72 4.8 
297.50 4.9 
297.32 4.8 
309.97 5.1 
310.16 4.9 

237. 79 6.0 
238.94 6.0 
285.92 4. 7 
286. 68 6. l 
299.88 6.3 
299.63 s.~ 

· 1.5 
1.3 
1. 7 
l 5 
1.9 
1.9 

1.8 
1. 7 
1. 7 
1. 7 
1. 7 
1.9 

12.17 
12.13 
12.11 
12.07 
12.12 
12.06 

11.38 
11. 31 
11.26 
11.57 
11.49 
11.51 

1.8 15.87 
1. 7 15. 77 
1. 7 16.34 
1.9 16.40 
1.6 15. 77 
1.7 15.87 

2.9 U.69 
2. 9 14.49 
1.5 13. 70 
1. 7 13.92 
1. 7 14.51 
1.4 13.69 
l. 7 13.44 

l. 7 19.58 
1. 7 19.26 
1.7 19.24 
1. 7 19.55 
1.5 19.26 
1.9 19.58 

1.6 15.17 
1.6 14.47 
1.5 14.59 
1. 7 14.67 
1.5 U.25 
1.6 14.32 

1.6 13.91 
2.0 13.39 
1.9 13.19 
1.5 13. 41 
1.9 13.22 
1.3 13.26 

1.& 7.32 
1.6 6.43 
1.& 6.26 
1.7 6.lS 
1.5 5.96 
2.1 6.03 

249.54 .. 7 1.3 13.67 
249. 41 4. 6 1. 8 13. 59 
300. 4!\ 6. 3 1. 6 13. 64 
301.17 4. 6 l. 6 13. 49 
316. 00 6. l 1. 7 12. 92 
316. 02 6. ~ 2. 1 13. 09 

. II Flnt hBlf awiDI only. 

63 .5010422 
63 .5010456 
58 • 5008f.i78 
60 • 5008686 
56 .5008300 
65 .5008273 

67 • 50103·17 
61 • 5010310 . 
61 .5008575 
60 .5008604 
60 .5008230 
61 .5008226 

.5010181 

.5010175 

.5008393 

.5008417 

.5008058 

.5008065 

.5010606 
• 5010583 
.5008825 
.5008838 
.5008484 
.5008459 

8 +119 0 
7 +120 + 1 
9 +120 + 4 
8 +122 + 2 

- 10 +121 + 6 
- 10 +123 2 

9 +152 4 
0+155+1 
9 +157 + 1 
9 +144 + 2 
9 +147 + 1 

- 10 +146 + 1 

-113 
-113 
-113 
-113 
-113 
-113 

+154 
+154 
+154 
+154 
+154 
+154 

+142 - 14 
+142 - 14 
+142 - 14 
+142 - 14 
+142 - 14 
+142 - 14 

- 91 - 10 
- 91 - 10 
- 91 - 10 
- 91 - 10 
- 91 - 10 
- 91 - 10 

.5010406 

.5010443 
,5008666 
.5008675 
.5008299 
.5008257 

.5010630 

.5010631 

.5008868 

.5008885 

.5008513 

.5008507 

.5010420 

.5010417 

.5008636 

.5008661 

.5008303 

.5008304 

.5010644 

.5010629 

.~73 

.5008874 

.5008522 

.5008495 

.5010413 

.5910430 

.5008651 

.5008668 

.5008301 

.5008280 

.5010637 

.5011Jf130 

.5008870 

.5008880 

.5008518 

.5008501 

979.3061 979.300 
979.305 
979.299 
979.303 
979.311 

979.2191 979.222 
979.219 
979.215 
979.218 
979.225 

60 .5010836 ,501n19 - 9 - 32 + s +no -165 - 11 .5010897 .5010905 .5010001 979.116 
61 .5009081 .5009344 - 9 - 56 + 2 +110 -165 - 11 .5009n7 .5009105 .5009nl 979.125 

62 .5010834 .5011097 - 9 - 36 + 1 +no -165 - 11 .5010839 .5010877 .5010883 979.1231 

50 • 5009078 • 5009354 - 10 - 59 + 13 +no -165 - u . 5000121 • 5009122 • 5000122 979.121 
66 .5008690 .5008972 - "8 - 32 3 +no -165 - u .5008746 .5008753 .5008750 979.127 
59 .5008686 .5008989 - 9 - 36 + 4 +no -165 - n .5008744 .5008772 .5008758 979.125 

61 .50n004 .5011246 - 15 + 13 + 2 + 92 -196 - 16 .5011080 .5011034 5011057 } l 
55 • 5010969 • 5011228 - 15 + 21 + 8 + 92 -196 - 16 • 50n059 • 50n029 : 5011044 

979
· 
057 1 

65 • 5010909 • 5011206 9 + 54 2 + 92 -196 - 16 • 50n028 • 50n037 • 50n032 979. 065 
63 .5009133 .5009455 8 + 45 0 + 92 -196 - 16 .5009246 .5009280 .5009263 &79.066 
55 .5009157 .5009481 9 + 21 + 7 +129 -195 - 16 .5009289 .5009289 .5000289 979.056 
56 .5008755 .5009093 8 + 55 + 7 +129 -195 - 16 .5008922 .5008936 .5008929 979.057 
62 .5008755 .5009067 7 + 65 + l +129 -195 - 16 .5008927 .5008915 .5008921 979.060 

70 .5009932 .5010171 9 -192 5 +126 -142 - 11 .5009842 .5009812 .5009827 979.5361 
60 • 5009912 • 5010188 -178 + 4 + 126 -142 - 11 • 5009844 • 5009852 • 5000848 979. 527 
63 .5008147 .5008405 -177 + 1 +126 -142 - 11 .5008077 .5008067 .5008072 979.531 
58 .5008175 .5008441 -191 + 6 +126 -142 - 11 .5008096 .5008094 .5008095 979.522 
58 .5007700 .5008073 -178 + 6 +126 -142 - 11 .5007725 .5007740 .5007732 979.526 
53 .5007795 .5008088 -192 + 10 +126 -142 - 11 .5007719 .5007744 .5007732 979.526 

61 .5009541 .5009787 - 7. + 2 +173 -106 - 12 .5009689 .5009656 .5009672 979.5961 
56 .5009472 .5009769 + 22 + 7 +173 -106 - 12 .5009654 .5009672 .5009663 979.599 
58 .5007766 .5008052 + 17 + 4 +173 -106 - 12 .5007939 .5007946 .500i942 979.582 
54 .5007800 .5008066 + 14 + 9 +173 -106 - 12 .500i976 .5007963 .5007970 979.572 
63 .5007382 .5007692 + 31 0 +173 -106 - 12 .5007566 .5007597 .5007582 979.584 
80 .5007402 .5007684 + 28 - 16 +173 -106 - 12 .5007567 .5007570 .5007568 979.590 

62 .5009868 .5010210 + 46 + 1 +155 -206 - 17 .5010045 .5010026 .5010036 979 4541 
62 .5009842 .5010195 - 1 + 68 + 1 +155 -206 - 17 .5010039 .5010031 .5010035 9i9:455 
67 .5008053 .5008418 - 10 + 76 + 5 +155 -206 - 17 .&008262 .5008266 .5008264 979.456 
53 .5008065 .5008422 - 8 + 67 + 10 +155 -206 - 17 .5008272 .5008268 .50082i0 979.454 
61 .5007708 .5008079 - 10 + 75 + 2 +155 -206 - 17 .5007913 .5007923 .5007918 979.453 
59 .5007690 .51Q073 7 + 73 + 4 +155 -206 - 17 .5007898 .5007920 .5007909 979.456 

67 • 5010182 • 5010536 8 +322 5 +213 -129 - 14 • 5010690 • 5010702 • 5010696 979 1961 
67 • 5010134 • 5010485 8 +359 6 +213 -129 - 14 • 5010678 • 5010687 • 5010682 979'. 202 
60 • 6008404 • 5008759 8 +366 + 1 +213 -129 - 14 • 5008962 • 5008975 • 5008968 979. 181 
60 • 5008389 • 5008736 9 +370 + l +213 -129 - 14 • 500R950 • 5008955 • 5008952 979. 187 
61 • 5008000 • 5009350 9 +378 0 +213 -129 - 14 • 5008598 • 5008576 • 500'!587 979. 191 
59 • 5008lrl5 • 5008357 - 11 +376 + 2 +213 -129 - 14 • 5008591 • 5008581 • 5008586 979. 191 

58 • 5009803 • 5010038 7 + 56 + 6 +149 _ 94 _ 10 • 5009996 • 5009988 • 5009992 979. 471 I 
60 • 5009827 • 5010044 8 + 59 + 8 +149 - 94 - 10 • 5010020 • 5009994 • 5010006 979. 466 
60 • 6008072 • 5008334 11 + 57 + 3 +149- - 94 - 10 • 5008262 • 5008281 • 5008272 979. 453 
58 • 5008053 • 5008315 7 + 63 + 6 +149 - 94 - 10 • 5008253 • 5008272 • 5008262 979. 457 
56 .5007679 .5007924 9 + 87 + 6 +149 - 94 - 10, .5007902 .5007904 .5007903 979.459 
66 • 5007670 • 5007923 - 11 + 80 + 6 +149 - 94 - 10 • 5007884 • 5007894 • 5007889 979. 464 

•Swln.gs .1 and 2 were nln.gs or !!·hour periods and the mean was used as a single swing • 

979.80! 
:1:0.001 

979.220 
:1:0.001 

979.123 
:1:0.001 

979.060 
:1:0.001 

979.528 
:1:0.001 

979.587 
:1:0.000 

979.455 
:1:0.000 

979.191 
:1:0.00'.! 

979.462 
:1:0.00!! 



Pendulum observations and red1ictions-Continued. 

' 
Coincidence in- Total arc Perlod uncorrected Cornictlons (seventh decimal place) Perlod corrected l 

terval 

. 
Pen- Tem- Rate 

station and observer Swing du- PD!'i· D11te ~~ 
Pres- , Meang 

No. lum ti on Chro- Chro- sure 
Chrouom- Chronom- Tem- Chronom- Chronom-

nome- nome- Inf· Final eter No. eter No. Arc pera- Pres- Chro- Chro- Flex· eter No. eter No. Mean 
terNo. terNo. tlal sure nom- nom- ure 
1823 1841 1823 1841 ture eter eter 1823 1841 

No. No. 
1823 1841 

-- ------------------,_ -- - ---------------------
1910 '· 8. mm. mm. 0 (', mm. '· 8. '· 8. 8. Dynea Dymr 

No. 70, Gallup, N. l A4 D Apr. 1-2 ••.•. 235.46 22'1.72 4.9 1.5 13.54 65 0.5010MO 0.5010954 - 8 + 61 - 2 +109 -218 - 20 0.5010780 0.5010767 o. 5010774 979.166 
Mex., William H. 2 A4 D Apr. 2. ...... 236. 62 2211. 76 6.1 1.8 12.37 14 I . 501058.S .5010905 - 9 +no - 11 +109 -218 - 20 .6010767 • 5010757 • 5010762 979.170 
Burger. 3 A5 D Apr.2 ....... 295.18 274.60 6.0 1.7 12. 05 54 .5008782 .5009121 - 9 +124 + 6 +109 -218 - 20 .5008992 .50090114 .5008998 979.169 

4 A5 D Apr.~ ..... 284.60 274.57 6.2 1.5 11.96 56 • 500SSllO .5009122 - 9 +127 + 6 +109 -21S ~20 .6009013 .5009008 • 5009010 979.165 I 979.169 
5 A6 D Apr.3 ....... 296.82 2'!6. 24 5.0 1.5 11. 61 58 .5008436 .50U'3749 - 8 +142 + 4 +109 -218 -20 .6008663 .SOOS649 .5008656 979.1641 
6 A6 D Apr.3 ....... 298.12 286. 56 5.1 2.0 11.27 57 .5008400 .5008739 - 10 +156 + 6 +109 -218 -20 .6008640 .600'!652 • 5008646 979.16S :i:0.001 

7 A6 D Apr:3-4 ..... 298. 96 287.30 5.2 1.5 11.09 61 .500~176 .5008717 - 9 +164 + l +109 -218 - 20 .5008621 .li008635 .5008628 979.176 
s All D Apr.4 ....... 299.28 2S7. 56 li.5 1.8 11.07 63 .5008368 .50~709 - 11 +164 - l +109 -218 -20 .5008609 .li008623 .5008616 979.180 
9 A5 D Apr.4 ....... 284.95 274.60 5.4 2.0 11.51 59 I . sOOl!788 .5009121 - 11 +146 + 3 +109 -218 -20 .5009015 .5009021 .5009018 979.162 

No. 71. Lss Vegas, N. 1 A4 D Apr.11-12 ... 243. 72 Zlll.14 5.2 2.0 R.81 56 .5010279 .5010609 - 11 +21i9 + 5 +185 -200 - 12 .6010705 .6010650 .5010677 979.203 
Mex., William H. 2 A4 D Apr.12 ...... 244.35 236. 02 5.2 1.8 8.64 56 • 0010252 .5010615 - 10 +266 + 5 +185 -200 - 12 .5010686 .5010664 .5010675 979.204 
Durger. 3 A5 D Apr. 12 ...... 294.58 281. 76 5.2 1.8 8. 94 60 .5008501 .50088..'lS - 10 +254 + 2 +185 -200 - 12 .5008920 .5008922 • 6008921 979.199 

4 A5 D Apr.12-13 ••• 293. 74 2$0.92 6.3 1.8 9.19 59 .500.S525 • 500${ll5 - 10 +245 + 3 +185 -200 - 12 .5008936 .5008941 .5008938 979.193 979. '203 
5 A6 D Apr.13 ...... 305.89 292.40 6.3 1. 7 9.22 59 .50US1S6 .5UOS564 - 10 +243 + 3 +185 -200 - 12 .5008595 • 500858.S .5008592 979.189 :1:0.002 
6 A6 D Apr.13 ...... 307. 01 293. 78 6.4 1.8 9.06 62 .5008133 • 5008525 - 10 +249 + 1 +185 -200 - 12 .5008546 .5008553 .5008550 9i9.205 
7 A6 D Apr. 13-14... 308.90 294.28 5.4 1.9 8. 73 60 .5008106 • 5008509 - 11 +264 + 3 +185 -200 - 12 .500~535 .5008553 • 5008544 979.20~ 

8 A6 D Apr.14.. .... 309.88 295.38 5.2 1.5 8.3S 60 • 5000081 .5008179 - 9 +2i9 + 2 +185 -200 - 12 .5008526 .5008539 .5008532 979.213 
9 A5 D Apr.14 ...... 297. 76 2S3.42 5.3 1.9 8.22 60 .50084!0 .5008836 - 11 +2'1.5 + 2 +185 -200 - 12 .6008859 .5008900 .6008880 979.215 

No. 72. Shamrock, l A4 D Apr. 22-23 ... 259.38 251.36 5.2 1.9 15.96 63 .5009657 ;5009955 - 11 - 40 0 +142 -171 - 13 .5009735 .5009730 .5009733 mom! •rex., William H. 2 A4 D Apr. 23 ...... 2&.J.55 253.81 5.4 2.0 15. 21 65 .5009~14 .5009870 - 11 - 9 - 2 +142 -171 - 13 • 6009721 .5009664 .5009693 979.588 
_Burger. 3 A5 D Apr. 23 ...... 818.04 305.50 5.2 1.7 15.79 62 .5007873 .5008197 - JO - 34 + 1 +142 -171 - 13 .5007959 .500i970 .5007964 979.674 979.576 

4 AS D Apr. 23-24 ... 317.83 305. 70 4.9 1.8 16.0i 61 .5007878 .r.oos191 - 9 - 45 + 
., 

+142 -171 - 13 • 5007ll.55 .5007115S .5007955 979.577 .:1::0.003 
5 A6 D Apr. 24 ...... 836. OS 322.R4 4.9 1. 5 14.51 70 .5007450 • 5007755 - 8 + 21 - 7 +142 ....,171 - 13 • 5007585 .5007577 .5007581 979.585 
6 A6 D Apr.24 ..... 334. 63 318. 70 5.0 1. 7 14. 72 64 .5007482 .5007857 - 9 + 12 - 2 +142 -171 - 13 .5007612 .5007674 .5007fi43 979. 561 

No. 73. Denl~on, Tex., 1 A4 D Apr, 29-W ... 2.55.13 246.98 5.2 2.1 19.24 57 .5009818 • 5010143 - 11 -178 + 7 +115 -190 - 11 .5009740 .5009760 .5009750 .... ! William H. Durger. 2 A4 D Apr. 30 ...... 254.82 247.4l3 5.3 2.0 19.llO 62 .5009830 • 5010123 - 11 -171 + 2 +115 -190 - 11 .5009754 .5009742 .5009748 979. 567 
3 A5 D Apr.30 ...... 308. 74 297.16 5.2 1.8 19. 72 61 .5008111 .5008427 - 10 -198 + 3 +us -190 - 11 .5008010 .5008021 .5008016 979.554 979.565 
4 A5 D ~;at~-~~~ 309. 72 298.63 4.9 1.9 19.81 56 .50080M .50083S5 - 10 -203 + 8 +us -190 - 11 .5007983 .5007979 .5007981 979. [,68 :1:0.002 
5 A6 I> 323.58 311.19 5.0 1. 7 19. 75 58 .50077~8 .5008046 - 9 -200 + 5 +115 -190 - 11 .5007638 • 50071\41 • 5007640 979.562 
6 A6 D May!.. ..... 323.11 311. 75 4. 7 1. 7 20.32 59 .5007750 .6008031 - '9 -224 + 5 +115 -190 - 11 .5007626 .5007602 .5007614 979. 572 

Washington, D. C., 1 A4 D May23-24 ... 296. 70 287.45 5.1 2.3 19.83 54 .5008440 .5008712 -11 -202 + 10 +122 -160 - 12 .5008347 .5008337 .5008342 ........... 
Coast anJ Geodetic 2 A4 D May24.. .... 295.65 286.46 4.8 1. 7 20.01 56 .5008470 .5008742 - 9 -210 + 8 +122 -160 - 12 .5008369 .50083511 .5008364 ............ 
Sun·ev Office, WU- 11 A4 D May27 ...... 296.35 286.41 4.8 1.7 19. 75 63 • 5008450 .5008744 - 9 -199 + 1 +122 -160 - 12 .&mi53 • 50083tl5 .5008359 ............. 
liam ll. Burger. 12 A4 D May27 ...... 297.44 287.14 5.0 2.0 19.49 60 • 500Sll9 .5008722 -10 -188 + 4 +122 -160 - 12 • 5008335 .5008356 .5008346 .......... 

3 A5 D Msy24 ... ". 374. 00 358. 36 4.S 1.6 20.40 61 .5006693 • 50069811 - 8 -226 + 3 +122 -160 - 12 .5006572 .5000583 .5006578 .......... 
4 A5 D May 24-25 ... 372.14 357. 48 4.8 1.6 20.54 58 • 5006i27 . 5007004 - 8 -232 + 6 +122 -160 - 12 .5006603 .5006598 .5006600 .......... 
9 A5 D May26 ...... 374.11 35\l.10 4.8 1. 7 20.36 64 .5006692 • 5006972 - 9 -225 0 +122 -160 - 12 .5006568 • 5000566 .5006567 .......... 

10 A5 D May 26-27 .•. 372. 67 358. 20 4. 7 1.6 20.12 58 • 5006718 .5006989 - 8 -215 + 6 +122 -160 - 12 • 5006611 .5006600 .5006606 .......... 
5 A6 D ~fay 25 ..•••. 393. 06 376.11 4.8 1. 7 20. 73 60 . 5006368. . 5006656 - 9 -240 + 4 +122 -160 - 12 .5006233 .5006239 • 5006236 .......... 
6 A6 D May25 ...... 391. 86 375.26 4.8 I. 8 21. 41 60 .5006388 • 5006671 - 9 -269 + 4 +122 -160 - 12 • 5006224 .5006225 • 5006224 ............ 
7 A6 D May 25-26 ... 391. 82 375.49 5.0 1. 7 21.07 59 .5006389 • 5006tl67 - 9 -254 + 6 +122 -160 - 12 . 5006!!41 .5006237 .5006239 .......... 
8 A6 D May26 ...... 393.08 376. 76 4.9 1. 7 20.60 61 • 5006368 • 5006644 - 9 -235 + 3 +122 -160 - 12 .5006237 • 5006231 .5006234 ........... 

No. 67. Iron River, 1 A4 D June 22-23 •. 354.84 341. 76 4. 7 1.5 18.11 62 . 50070.~5 :5007326 - 8 -130 + 2 +116 -169 - 11 .5007024 .5007010 .5007017 

-~l Mich., Huold D. 2 A4 D June23 .••• ,. 351.H 3-11.30 4.8 1. 7 18.14 5ll . 500i063 .5007336 - 9 -132 + 5 +116 -169 - 11 .5007032 .5007020 .500i026 980.630 
King. 3 AS D June 23 .... ,. 471.96 447.18 5.0 1. 7 18. 75 56 .5005302 .5005597 - 9 -157 + 8 +116 -169 - 11 .5005249 .5005259 .5005254· !IS0.63a 980.629 

4 A5 D June 23-24 •• 472. 95 4·19. 71 5.0 1. 7 18.30 60 • 50002~2 .5005565 - 9 -138 + 4 +116 -1r>11 - 11 • 5000254 • 5005242 .5005218 980. 635 :1:0.002 
5 A6 D Jnne2l. .... S0.5.83 rnuii 4. 8 1.9 18.10 59 .500J9.17 • L005231 - 10 -130 + Ii +116 -!roll - 11 • li004!117 .500!919 .5004918 980.6~6 

6 A6 D June24 ...... 506. 06 476. 72 4. 7 1.9 17.97 54 '5004949 .5005250 - 9 -124 + 9 +116 -lfi9 - 11 .5004926 .5004946 .5004936 9SO. 619 



No. 74. M1nnear11s, 1 A4 D July 2-3 ••••• 334.36 324.50 5.5 2.0 2.'\.111 54 .5007488 .5007716 - 12 -457 + 11 + 00 -149 - 11 .5007109 .5007098 .5007103 

-.~'] Minn., llarol D. 2 A4 D July 3 ..••••• 33Ul0 324.().i 4.8 1. 7 25.92 58 .5007496 .ooo;;21 - 9 -457 + 7 + 00 -149 - 11 • 5007116 • 5007108 .5007112 980.595 
King. 3 A5 D July 3....... 437.10 418. 93 5.0 1.8 25. ro 60 .500r1i26 .5005075 - 9 -459 + 6 + 90 -149 - 11 .5005342 .5005352 .5005347 980.599 980. 5116 

4 A5 D July 3-4..... 436. 38 419. 43 5.0 1.9 25.t!8 56 .5005";:!5 .W059t\8 - 10 -456 + 9 + 90 -149 - 11 .5005357 .5005351 .50ro354 980.fi97 :1:0.001 
5 A6 D Jnly 4 ••••••. 464.10 444.45 4. 7 1. 7 25. 71 63 .5005393 • soo;;r.;i2 8 -419 + 2 + 90 -149 - 11 .5005017 .5005017 • 5005017 980.592 
Cl A6 D July 4 ••••••• 465. 44 444. 40 4.9 1. 7 25. 70 56 .5005376 .5005632 9 -448 + 9 +90 -149 - 11 .5005007 .5005024 .5005016 980.592 

N~:01~~~·· 1 A4 D July 11-12 ... 311. 74 296. 76 4.9 1.5 14.63 56 .5008032 .5008438 8 + 16 + 7 +159 -261 9 .5008197 .5008183 .5006190 -·n I 2 A4 D July 12 ..•.•. 3ll. 80 2!16.58 4. 7 1.6 14.66 58 • 5008031 .fo0084H .,.. 8 + 14 + 5 +159 -261 11 .500&192 .5008185 .5008188 980.173 
3 A5 D July 12 ...••. 396.90 372. 51! 4.8 1.6 14. 91. 511 • 5006307 • 5006719 8 + 4 + 4 +159 -261 9 .5006457 .5006449 .5006453 980.167 980.109 
4 A5 D July 12-13 .•. 397.H 3'3. 70 5.0 I. 7 14.86: 58 • 5006303 .5006699 9 + 6 + 5 +159 -261 9 • 5006455 .5006431 .5006H3 980.171 :1:0.001 
6 A6 D July 13 ...... 41R.94 392.38 4. 7 I. 7 15.15 59 .500fo975 .5000379 8 -.6 + 4 +159 -261 9 .5006115 .5006099 .5006107 980.165 
6 A6 D July 13 .•••.. 420.04 391.59 4.9 1.8 15.17 56 .50051152 .5006392 9 - 7 + 7 +159 -261 9 .5006093 .5006113 .5006103 980.167 

No. 76. Bismarck, N. 1 A4 D July 19-20 .•. 346.98 331.80 4.9 1.5 22.60 
0

61 • 5007215 .5007546 8 -318 + 3 +135 -185 8 .50070111 .5007030 .5007024 -.. , DBl!:., Harold D. 2 A4 D July~O ....•. 347.26 331. 75 5.1 1. 7 22.. 46 56 .5007210 .5007547 9 -313 + 8 +135 -185 s .5007023 • 500;010 .5007031 980.627 
King. 3 A5 D July 20 ...... 455.64 430.86 5.1 1. 7 22.Yl 62 • 500..'\492 .5005800 11 -331 + 3 +135 -186 8 .5005282 .5005279 .5005280 980.626 080.024 

4 A5 D July 20-21 ... 454. 64 
0

430.32 5.3 1.8 22.99. 58 .5005[.05 .5005817 - 10 -335 + 6 +135 -185 8 .5005293 .501).'j285 .5005289 9SO.G23 :1:0.001 
5 A~ ]) Jnly 21.. .... 484. 84 457.58 5.0 1.6 22.89 60 .5005162 .5005469 - 8 -331 + 5 +135 -185 8 .5004955 • 5004942 .5004948 9f;0.619 
6 A6 D July21.. •... 485.0/) 456.54 ·5.2 1.9 23.04 53 .5005160 .5005482 - 11 -337 + 11 +135 -185 s .5004950 .5004952 .5001951 980.619 ..... 

No.77. Hinsdale, 1 A6 D July ·27-28 ..• 534.06 496.44 5.3 I. 7 19.:41 .65 • 5004686 .5005041 - 10 -185 +173 -187 - 10 .500!653 .5004648 .5004650 ~m, 
!I, 

1 <l 
Mont., Harold D. 2 Atl D July 28 .••... 538.96 499.83 .4.8 1 .. 7 18 •. 71 62 .5004642 ·.5005007 - 9 -155 + 2 +173 -187 - 10 .5004643 .5004648 .5004616 980. 737 M 
King. 3 A5 D July28 ...... 500.83 466.59 5.2 1.9 18.92 :61 .5004997 .5005364 - 11 -164 + 3 +173 -187 - 10 .5004988 .5004995 .500lll!l2 !ISO. 739 980. 7"JS ·l'./l 

4 A5 D July 28-29 ... 500. 78 ·167.56 .. 5:1 .1.8 18. 79 :60 .5904997 .5005352 9 -159 + 4 +173 -187 - 10 .5004996 .5004991 .5004994 980. 738 :1:0.000 >-l ...., 
5 A4 D July 29 ...••• 371. 77 353.46 5.1 1. 7 l~.41. 59 .5006734 .5007083 9 -143 + 6 +173 -187 - 10 .5006750 .5()()(;739 .5006744 9~. 739 C"l 
6 A4 D July 29 .••••• 372.24 352.80 4 •. 7 1.11 .18.47 61 .5006725 .5007096 - 9 -145 + 3 +173 -187 - 10 .5006737 .5006748 .5006742 980. 740 > 

H 
No. 78. Band Point, 1 A4 D Aug. 3-4 •••• 365.34 351.30 5.0 1. 7 16.28 71 .50068S2 • 5007127 - 9 -M 7 +130 ~100 9 .5006903 .5006888 .5006896 

on .. , 
.... 

Idaho, Harold lJ. 2 A4 D Aug.4 •••.•. 365.96 351. 76 5.1 1.9 16.14 ·63 .5006841 .5007ll7 - 10 - 48 0 +130 -160 9 .5006904 .5006890 .5006897 980.61!(1 0 
King. 3 AJ D Aug.4 .••.•• 492. 46 464.16 5.0 1.3 16.34 

0

68 • 5005081 .5005392 - 8 - 56 4 +130 -160 9 .5005134 .5005155 .5005144 980.679 980.6'9 ...... 
4 AS D Aug. 4-5 ••.. 489. 88 464.19 5.1 1:9 16.48 .71 .5005108 .5005392 - 10 - 62 7 +!30 -160 - 9 .5005150 .5005144 .5005147 11-~0.6<8 :1:0.oou l'./l 

5 A6 D .Aug.5 •••••• 527.16 497.59 5.1 I. 7 16.43 ·61 .5004747 .5005029 9 - 60 + 2 +!30 -160 9 .5004801 .5004•93 .500·1797 980.A;g 0 
6 A6 D Aug.5 ••••.. 5211. 74 496. 78. 4.9 1.5 16.35 

0

62 .5004733 .5005037 8 - 57 + 1 +!30 -160 9 .5004790 .5004804 .500l797 080.679 '::;l 

No. 79. Bol~daho, I A4 D Aug.10-11 •• 307. 73 297.64 5.1 1.8 18.52 63 .ooo..q137 .5008414. - 9 -147 + I +!30 -172 - 10 .5008102 .5008077 .5008000 -··1 c;i 
Jjarold D. g. 2 Ai D Aug.11. •••• 307.99 297.23 4.9 1.8 18. 43 69 • 5008130 .50US425 9 -144 + 5 +130 -1•2 -10 .5008102 • 500il095 .500l'-098 980.209 ::d 

3 A5 D Aug. II. •... 393.19 374.90 5.1 I. 7 18.59 67 .5006366 .5000677 9 -150 2 +130 -172 -10 .5006325 .5006334 .6006330 980. 215 9~.211 > 
4 A5 D Aug.11-12 .. 3Yl.96 3i3. 78 5.1 1. 7 18.61 76. .5000386 ·.5006f\97 9 -151 - 11 +130 -1•2 - 10 .5006335 .5006344 .5006340 980.210 :1:0.001 <l 
li AO D Aug.12 •.••• 415. 44 3~6.13 4.S 1.8 IS.76 53 .5006025 .5006319 11 -1.58 + 11 +130 -172 - 10 .5005989 • 5005981 .500.'\985 Ot<0.212 ..... 

>-l 
6 A6 D Aug.12 ••••• 415. 46 394.43 5.0 1.6 18. 59. 64. .5006025 • 5006346 8 -150· 0 +130 -172 - 10 .5005987 .5006006 • 5005!196 9S0.2U!J . ...: 

1589 2490 1589 . 2490 1589 2490 1589 2490 > 
No."84. Washington, I 134 D Aug. 18-19 •. 284.00 290.82 5.3 1.9 25.38 51 .5008818 .5008436 - 11 -435 + 13 - 79 +279 - 12 .51JO.S294 .5008270 .5008:!82 9S0.099 ·z 

D. c., Burean or 2 Il4 D Ang.19 .•••.. 284.26 296.18 5.1 I. 7 25.30 52 .5008810 .5008455 - 9 -432 + 13 - 79 +279 - 12 .500..q2111 .5008294 .5008293 980.095 t:I 
Standards, William 3 Il5 D Aug.19 .•••.. 331.69 336.67 4.9 1.8 25.25 58 .5007783 .5007437 - 9 -4l0 + 7 - 84• +273• - 12 .50072.'i5 .5007266 .500nGO 980.0'J5 980.094 
Il. Burger. 4 B5 D Aug.19-20 .•. 321. 74 337.10 6.1 1.9 24.93 60 .5007782 .6007427 - 10 -416 + 5 - EIS +.2116 - 12 .6007261 .6007260 .5007260 980. 095 :1:0.001 ..... 

5 D6 D Aug.20 .••.•• 329.43 345.14 5.4 2.0 25.02 55 ."5007600 .5007~54 - 11 -4:?0 + 10 - 88 +2fo6 - 12 .&007079 .5007087 .ii007083 980.0X9 l'./l 
0 

6 B6 D Aug.20 ••• · ••• 329.40 345.54 5.0 2.1 25.08 58 .5007601 .5007245 - 10 -422 + 7 - 88 +266 - 12 .5007076 .6007074 .5007075 98(1.092 en 
lo'! 

1823 1841 1823 1841 1823 1841 1823 i841 > 
No. "80. ·Astoria, Oreg., I A4 D Aug.17-18 •• .- 372. 25 360.98 5.3 1.7 16.69 60 .5006725 .50061135 - 10 - 71 + 4 +163 -ll4 - 10 .6006801 .5006734 .5006768 980. 730 en 

Harold D. King. 2 A4 D Aug. IS...... 372. 84 359.46 5.3 I. 7 16.29. 60 .5006714. .5006965 - 10 - 54 + 3 +163 -114 - 10 .5006806 .5006780 .5006793 980. 720 ~ 
3 A5 D Ang. 18.... . . 50..~. 15 482.28 li. I I. 7 16.18 62 .50049"J4 .5005189 - 9 - 49 + 2 +163 -114 - 10 .5005021 .5005009 .5005015 980. 730 
4 A5 D Aug. IS-19... 60$. 48 4!'1.56 6.1 1. 7 16.18 57 .5004921 .5005197 - 9 - 49 + 6 +163 -114 - 10" .5005022 · .5005021 .5005021 980. 727 
5 A6 J) Aug.19...... 546. 75 516.49. 5.0 1.9 16.06 68 .5004577 .5004845 - 10 - 44 + 6 +163 -IH - 10 .5004681 .5004672 .5004676 980. 726 
6 A6 D Aug.19 ...•.. 549.86 515.88 6.0 1;7 15. 72 59 .5004551 .5004851 - 9 - 30 + 4 +163 -114 - 10 .5004669 .5004692 .5004680 980. 724 
7 A6 D Aug.19-:?0... 549. 91 5:?0.68 5.3 1.8 15.63 56 .5004551 .5004806 - 10 - 26 + 7 +163 -114 - 10 .5004675 .5004653 .5004664 980. 730 980.726 
8 A6 D Aug. 20...... 54U. 51 517.95 4.7 1.6 15.56. 66 .5004554 .5004832 8 - 23 + 7 +163 -114 - 10 .5004683 .5004684 .5004683 980. 723 :1:0.001 
9 A5 D Aug.:lO •.••.. 611.47 480.20 4.9 1.8 15. 72 59 .5004892 .6005212 - 9 - 30 + 4 +163 -114 - 10 .6005010 .5005053 .5005032 980.723 

10 Ali D Aug.20-21 ••. lil!.62 482. 74 -4.9 1. 7 15.69 56 .5004891 .6005184 ~ 9 - 29 + 7 +1113 -114 - 10 .5005013 .6005029 .6005021 980. 727 
11 A4 D A11g. 21.. •••• 375.35 360.68 4.S 1. 7 15.75 5~ .5006669 .5006941 - 9 - 31 + & +163 -114 - 10 .5006787 .5006782 .5006784 980. 724 
12 A4 D Aug. 21.. •••• 377.14 3i;o.22 5.3 1.9 15.Gl 57 .5006638 .5006950 - 11 - 26 + 6 +163 -114 - 10. .50067ll0 .5006795 .5000777 980.7'.tl 
13 A4 D Aug. 21-22... 376. 42 361.25 4.9 1.7 15.62 56 .5006651 .5006930 - 11 - 26 + 7 +163 -114 - 10 .6000776 .5006778 .5006777 981). 727 
14 A4 D Aug. 22...... 375. 76 360.84 Ii.I 1.7 15.53 58 .5006662 .5006938 - 11 - 22 + Ii +163 -114 - 10 .5006789 .50067R8 .6006788 9S0.722· 
15 A5. D Aug.22 •••••• 509.38 480.44 Ii.I 2.0 15.98 59 .5004913 .5005208 - 10 - 41.+ ' +163 -114 - 10 .6005019 .5005037 .11006028 980. 7211 

a Mean or the two rates. 

.... 
·01 ..... 



Pmdulum obamJatio:ri.1 and reductions-Continued. 

Coincidence In- Total are Period uncorrected Corrections (seventh deelmal place) Period corrected 
terval 

Pen- Tem- Rate 
Swing Posl- Pres-

Station and observer No. du- ti on Date Cbro- Chro- pera- sure 
g Meang 

!um nome- nome- Inf- ture Chronom- Chronom· Tem- Pres- Chro- Cbro- Fie..-.:- Chronom- Chronom-

terNo. ter No. tf!'I 
Final eter No. eter No. Aro ~: sure nom- nom- ure eter No. eter No. MellD 

1!123 1841 1823 "1841 eter eter 1823 1841 
No. No. 

1823 1841 

-- --------------------------------------------
1910 '· '· mm. mm. . ('. mm. '· '· .. '· '· Dl/fltl Dy~B 

No. RI. Sieson, Cal., 1 A4 D Aug.29-30 .•. 292.38 280.38 4.9 I.II 14.89 78 O.S008S65 O.S008933 - 8 + 5 - 14 +192 -192 - 16 O.S00872S 9.6008709 O.S008717 .. ~.I Harold D. King. 2 A4 D Aug.30 .•••.. 294. 64 28~05 4.8 1. 7 14.23 so .6008499 .5008880 - 9 + 32 + 12 +192 -192 - 15 .5008711 .5008708 .5008710 979.009 
3 AS D Aug.30 ...••. 369.51 349.86 4.11 1.7 15.113 60 .5006775 .5007156 - II - 1 + I +192 -192 - Ui .50069·15 .5006942 .6006944 979,974 979.en 
4 AS D Aug. 30-31... 368.92 349.38 4.9 1.7 16.13 60 .5006786 .5007166 - 9 - 6 + a +192 -192 - 15 .5006952 .5006947 .5006950 979.972 ±0.001 
5 A6 D Ang.31.. ••.. 392.60 31\9.02 f.9 }. 7 14.211 60 .5006376 .5006784 - 9 + 31 + 8 +192 -102 - 15 .• 5000578 .5006602 .5006590 979.1176 
6 A6 D Aug.31 ••••.. 388.78 366. 76 t-7 1. 7 15.07 61 .5006439 .5006826 - I! - 3 + 2 +192 -192 - 15 .5006607 .5006010 .5006008 978.969 

No. 82. Rook Sf.Iln~, 1 A6 D Sept.7-8 •••• 350.00 331.23 s.o 1. 7 16. 72 64 .5007153 .500751111 - 9 - 72 0 +167 -272 - 11 .5007218 .5007195 .6007208 979. 7311 

l Wyo., Harod • 2 A6 D Sept.8 •.•••. 350.52 330.80 6.1 1. 7 16.69 58 .5007143 .50075611 - 9 - 71 + I 1+157 -272 - 11 .S0072H .5007211 .5007212 979. 733 
King. 3 AS D Sept.8 ..•••. 335. 40 317.10 6.2 1.9 16. 70 61 .5007465 .5007896 - 11 - 71 + I +157 -272 - 11 .5007532 .5007534 .5007533 979. 743 179.738 

4 AS D Sept.8-9 •••• 334. 70 316. 72 li.O I. 7 16.t\3 G2 .5007480 .5007906 - 9 - 68 + 2 +157 -272 - 11 .50075111 .5007548 .~007MO 979. 737 ±0.001 
5 A4 D Sept.9 ..••.. 271.48 259.95 5.0 1.6 16.311 64 .50092'.!6 .5008f\.16 - 8 - 58 - 1 +157 -272 - 11 .• 5009305 .50092$6 .5009'.!95 979. 741 
6 A4 D Sept.9 ••••.. 272.62 259.20 5.2 1.9 16.28 62 .5009187 .5009664 - 11 - 53 + 1 +157 -272 - 11 .6009270 .5009318 .5009294 979. 741 

No. 83. Paxton, Nebr., 1 A4 D Sept.14-lli •• 290.44 278.36 s.o 1.2 . 16.90 69 .5008623 .5008997 - 7 - 80 - 6 +1411 -222 - 13 .5008667 .SOOS670 .5008668 979.986 

I Harold D. King. 2 A4 D Sept.15 ..... 289.46 278.06 6.0 1.9 17.17 60 .5008652 .5009007 - 10 - Ill + 4 +149 -222 - 13 .5008691 .5008675 .5008683 979.980 
8 AS D Sept.15 •.••. 362.211 343.18 6.1 1. 7 17. 76 511 .50069H .5007295 - 9 -H6 + 7 +1411 -222 - 13 .50069~ .500694:1 .5006936 979.97S 979.981 
4 A5 D Sept. ll>-16 •• 361.68 3·13.66 4.9 1.8 18.03 lill .500f'Al21 .• 5007285 - II -127 + 6 +149 -222 - 13 .5006926 .5006919 .50069~2 9;g_gqs ±0.001 
6 AO D Sept.16 •.•.. 380.04 360.89 li.O 1.9 17.87 60 .5006577 .5Q06937 - 10 -120 + 4 +1411 -222 - 13 .5006M17 .50065ill .5000.;s2 979.979 
6 AO D Sept.16 •••.. 380.63 359.32 5.1 1.9 18.22 60 .6006678 .5006968 - 10 -135 + 4 +149 -222 - 13 .5006573 .5006692 .5006582 979.079 

No. 8li. North Hero, 1 A6 D Sept. 21>-26 •• 515.18 482.90 . 4.9 1. 7 14.85 50 .S004857 .5005182 - II+ 6 + 7 +175 -136 - 12 .5005024 .5005038 .5005001 980.081 

I 
Vt., Harold D. King. 2 A6 D Sept. 26 •.... 612.94 486.96 4.9 1.6 14.114 62 .5004879 .5005139 - 8 + 15 + 1 +175 -136 - 12 .5005050 .5004999 .5005024 980.583 

3 A5 D Sept. 26 •.... 480.65 452.51 4.9 1.6 14.511 71 .5005208 .5005531 - 8 +IT - 8 +175 -136 - 12 .5005370 .5005384 .5005377. 980.688 9.'l0.587 
4 AS D Sept. 26-27 •• 480.65 453.08 5.1 1. 7 14.55 611 .5005206 .5005524 - II + 19 + 4 +175 -136 - 12 .5005383 .50053~0 .5005.186 eso.5S4 
5 A4 D Sept. 27 ••••. 359.38 344.81 5.0 1. 7 14.47 60 .5006968 .5007261 - 9 + 22 + 4 +175 -136 - 12 .50071411 .5007130 .5007138 O.'l0.591 ±0.001 

6 A4 D Sept. 27 •.•.. 360.29 343.00 : 5.1 1.8 14.63 02 .5006948 .5007299 - 9 + 10 + 2 +175 -136 - 12 .5007120 .500i160 .5007140 980.590 
7 A4 D Sept. 27-28 •. 358.34 343.24 5.2 2.3 ·14.89 62 .5006986 .5007294 - 12 + 5 + 2 +175 -136 - 12 .5007144 .5007141 .5007142 980.689 

Washington, D. C., 1 A4 D Oct. 26-27 •.. 301.93 290.16 5.1 2.0 16.88 50 .5008294 .6008631 - 10 - 79 + 7 +149 -194 - 9 .500.'3352 .500.'l340 .500S349 ·········· 
Coast and Geodetic 2 A4 D Oct. 27 ..•... 301.82 290.02 5.0 1.8 16.70 62 .5008297 .5008635 - 9 - 74 + 2 +149 -194 ,... 9 .501J.S356 .5008351 .5008354 ·········-
Survey Office, Har- 3 A4 D Oct. 27 ...•.. 302.36 289.82 Ii. l 1.11 16.90 60 .5008282 .5008641 - 10 - 80 + 4 +149 -194 - 9 .5008336 .5008352 .5008344 --········ 
old D. King. 4 A4 D Oct. 27-28 •.. 301.36 289.12 6.3 1. 7 17.02 63 .5008309 .5008662 - 10 - 85 + 1 +149 -194 - 9 .5008355 .5008365 .5008'.!60 ·········· 

5 A4 D Oct. 28 ...... 301.63 289. 78 5.2 1.6 16.90 63 .5008302 .5008642 - 9 - 80 + 1 +149 -194 - 9 .5008354 .5008351 .5008352 ·········· 
6 A4 D Oct. 28 ....•. 302.60 291.24 5.0 1. 7 16.64 62 .5008275 .5008599 - 9 - 69 + 2 +149 -194 - 9 .5008339 .5008320 .500..'l330 -········· 
7 A5 D Oct. 28-29 ... 384.57 3611. 92 5.0 I. 7 16.53 58 .5006509 .5006823 - 9 - 64 + s +181 -154 - 9 .5006613 .5006692 .5006602 ·········· 
8 A5 D Oct. 29 .•.•.. 384.99 367.88 5.1 1.9 16.17 61 .5006602 .5006805 - 10 - 49 + 2 +181 -154 - 9 .5006617 .5006585 .5006601 ·····-···· 
9 A5 D Oct. 29 ...... 387. 48 366.59 5.2 1.9 15.87 61 .5006460 .5000.'l29 - 11 - 36 + 2 +181 -154 - 9 .5006587 .5006621 .5000C.04 ·········· 

10 A6 D Nov.I ••••.. 412.50 392. 70 5.1 1:7 14.23 61 .5006068 .5006374 - 9 + 32 + 2 +181 -157 - 9 .5006265 .5006'.'33 .5006J49 ··-······· 
11 A6 D Nov. I. ..... 412.25 391.96 5.1 1.6 14.22 61 .5006072 .500638G - 8 + 33 + 2 +181 -157 - 9 .5006271 .5006247 .50062.59 --·-······ 
12 A6 D Nov.I ••••.. 413.69 389.32 5.2 1. 7 14.31 62 .5006050 .5006430 - 10 + 29 + 1 +181 -157 - 9 .5006242 .5006284 .5006263 --········ 

, .. 
Washington, D. C., 1 B4 D Oct. 26-27 ... 305.58 293.48 4.9 1.9 16.95 56 .5008195 .5008533 - 9 - 82 + 7 +149 -194 - 10 .5008250 .5008245 .5008248 ·········· 

Coast and Geodetic 2 B4 D Oct. 27 ...... 305.44 :193.28 4.9 1.9 17.10 58 .500'!198 .5008539 - 9 - 88 + 5 +149 -194 - 10 .5008245 .5008243 .5008244 
Snrvey Office, Har- 8 B5 D Oct. 27 ...... 349.40 332.69 S.1 1.8 17.30 60 .5007165 .5007526 - 9 - 96 + 4 +149 -194 - 10 .5007203 .5007221 .5007212 --········ 
old D. King. 4 B5 D Oct. 27-28 •.. 348.30 332.06 5.3 1.8 17.30 61 .5007188 .5007540 - 10 - 96 + 3 +149 -194 - 10 .5007224 ;5007233 .5007228 .......... 

s BO D Oct. 28 ...... 358.08 341.50 5.0 1. 7 17.32 59 .5006991 .5007331 - 9 - 97 + 5 +149 -194 - 10 .50070:!9 .5007026 .50070".8 ·········· 
6 BO D Oct. 28 .•.••• 359.62 343.65 4.9 1. 7 16.95 59 .5006962 .5007285 - 9 - 82 + 5 +149 -194 - 10 .5007015 .5006995 .5007005 .......... 



No 90. Virginia Beach, 
Va.,Har01dD.KIDg. 

No.91. Durham,N.C., 
B&l'Old D. King. 

No. 92. Fernandina, 
Jfla., Harold D. 
King. 

No. 93. Wiimer, Ala., 
Harold D. King. 

No.114. Aliceville, Ala., 
HaroJd D. King. 

No. 116. New Madrid, 
llo., Harold D. 
XfnC. 

1 A4 
2 A4 
3 A6 
4 A6 
S AS 
6 AS 
7 AS 
8 AS 
9 A4 

1 A4 
2 A4 
3 AS 
4 AS 
S A6 
6 A6 
7 A6 
S AS 

1 A6 
2 A6 
3 AS 
4 AS 
S A4 
6 A4 

1 A6 
2 A6 
3 AS 
4 AS 
s A4 
6 A4 
7 A4 
8 A4 
9 AS 

1 A6 
2 A6 
3 AS 
4 A& 
Ii A4 
6 A4 
7 A4 
8 A4 
II A4 

10 AS 
11 AS 
12 AS 
13 A6 
14 A6 
lS A6 
16 A6 
17 AS 
18 AS 
19 A4 
20 A4 
21 A4 
22 A4 
23 A4 

1 A6 
2 A6 
3 A5 
4 A5 
5 A4 
6 A4 

11111 
D 1an. 10-11... m.10 292. 98 
D Jan. 11. •• • • • 29'l. S4 293.20 
D 1an. u ...... 3.'14.65 386.40 
D Jan. 11-12... 380. 22 381. 73 
D Jan.12 •••••• 359.26 360.82 
D Jan.12 •..••• 356.32 358.47 
D Jan.12-13... 354.15 3S6. 52 
D Jan. 13...... 356. 27 358. 46 
D Jan.13 •.•••• 284.82 286.62 

D Jan. 20...... 274. SS 277. 70 
D Jan. 2D-21... 274. 92 277. 84 
D Jan. 21 ••..•. 33~.82 344.46 
D lan. 21-22... 336. 60 342. S6 
D lan. 22 •••••. 3;;.;, 46 361.68 
D . J'an. 22 •..••. 3;;5.42 362.04 
D Jan. 22-23... 3ii6. 94 362. 47 
D J'an. 23 •••••. 338.30 342. 72 

D J'an.211-27 ••. 307.08 310.96 
D Jan.27 •••... 307.29 310.32 
D Jan. 27 ••..•. ·293,54 297.06 
D Jan. 27-28 ••. 293.38 296.39 
D Jan.28 •••.•. 242.99 244.34 
D Jan.28 •••••• 242.80 24S.44 

D Feb. 4-5..... 296. 01 298. 88 
D Feb. 5 •.•..•. · 297. 52 300. 39 
D Feb. s....... 286. 39 289.14 
D Feb. S-6..... 286. 54 288. 70 
D Feb. 6....... 2.17. 58 239. 20 
D Feb. 6. .• . • • . 236. 70 238. 62 
D Fob.fl-7 ••••• 236.34 238.22 
D Feb. 7 ••••••. 23R. 66 238.16 
D Feb. 7....... 283. 32 286. 75 

I) Feb. 22-23... 337. 23 341. 49 
D Feb. 23 •••••• 338.24 an.so 
D Feb. 23...... 320. 09 323. 02 
D Feb. 23-24 ••• 322.19 321.86 
D Feb. 24...... 264. 42 265. 54 
D Feb. 24...... 2R4. 14 2115. 63 
D Feb. 24-25... 264. 98 266. 23 
D Feb. 25... •• . 265. 24 266. 49 
D Feb. 25 ..•.•. 263.96 265.58 
D F•b. 2.">-26... 323. 51 325. 59 
D Feb. 211. •• . • . 321.12 322. 53 
D Feb. 26-27 ••• 317. 85 321.13 
D Feb. 27 •••••• 332.11 335.60 
D Feb. 27 •••••• 328. 31 331.46 
D Mar. 2-3.... . 335. 40 340. 58 
D Mar. 3....... 335. 70 340. 51 
D Mar. 3....... :m. 74 322. 08 
D Mar. 3-4..... 318. 99 322.16 
D Mar. 4....... 260. 88 262. 76 
D Mar. 4....... 259. 66 261. 33 
D Mar. 4-5.... . 259. 52 261. 38 
D Mar. 5....... 259. 94 261. 78 
D Mar. 5.... • • . 258. 15 259. 78 

D Mar. 19-20... 371. 80 377.18 
D Mar. 21> •••••• 

1

373. 71 378. OS 
D Mar. 20...... 350. 82 354. 64 
D Mar. 2D-21... 349.12 352. 95 
D Mar. 21 ••••.. 281.52 2..'13.62 
D Mar. 21... . • • 280. 42 282. 24 

5.1 1.8 
5.3 1. 7 
5.1 1. 7 
4.11 1. 7 
5.1 1. 7 
4-8 1.8 
11.0 1.6 
·4.8 1.5 
5.0 2.0 

s.1 1.6 
s.o 1.S 
5.1 1. 7 
11.2 1.5 
5.2 1.1 
5.2 1. 1 
5.3 1.5 
5.2 1.4 

5.0 1.6 
4.9 1.7 
4.1 1.8 
5.3 1.8 
4.9 . 1.7 
4,9 2.0 

5.3 1.8 
4,9 1. 7 
4.8 1. 7 
5,3 1.6 
5.3 1.6 
11.1 2.4 
4.8 1.6 
4, 9 I. 6 
5,3 1.9 

4.8 1.6 
5.2 1.7 
4.9 1.8 
4,9 1.5 
4, 8 I. 4 
5.1 1.5 
s.1 1.3 
5.1 1.4 
5.0 1.3 
5.3 1.6 
s.1 1.s 
s.s 1.3 
4.9 1.7 
s.a 1.7 
5.1 1.5 
4.8 1.8 
5.1 1.5 
4.9 1.5 
5.0 2.1 
5.1 1.9 
4.11 1.3 
&.1 2.0 
11.11 2.0 

5.2 1.7 
s.2 1.s 
4.11 1.6 
5,4 2.0 
4.S 1.6 
5,1 2.0 

6.57 
6.60 
7.27 
8.65 
9.38 

10.46 
11.12 
11.02 
10.84 

15.69 
15. 72 
16.18 
16.63 
16.26 
15. 79 
15.67 
16.58 

16.S7 
16.60 
17.02 
17.52 
17.83 
17.75 

20.12 
19.S9 
19.15 
19.36 
19.89 
20.52 
21.12 
21.10 
21.10 

IO.SS 
10. 21 
10.96 
10. 34 
9.94 
9.90 
9.60 
9.24 
9.84 

10.28 
10.98 
12.29 
13.23 
14.07 
10.96 
10.84 
11.91 
11.83 
11.91 
12.29 
12. 49 
12.62 
13.34 

12.00 
11:73 
12. 74 
13.53 
13. 45 
13.86 

76 .5008573 
80 .5008561 
72 .5006508 
73 • 5006584 
71 .5006969 
50 .5007026 
6R .5007069 
61 . 5007027 
64 .5008793 

69 .5009122 
61 .5009110 
54 .5007390 
68 • 5007·138 
61 .50070-l3 
66 .50070H 
64 .5007014 
63 .5007401 

64 :soos1s5 
66 .5008149 
60 .5008531 
66 .5008536 
72 • 51110309 
63 .5010318 

65 .5008460 
61 .5008417 
62 .5008744 
511 . 5008740 
78 .5010545 
70 .50105~4 
66 • 5010600 
65 . 5010.'i.~6 
68 .5008839 

62 .5007424 
65 .5007402 

: :~m~ 
66 .5009472 
61 .5009483 
66 .5009~53 
69 .5009443 
64 .50094Sll 
65 .5007740 
66 .5007798 
68 .N.XJ7877 
69 .5007539 
66 .S007627 
63 .IWJ7465 
63 .IWJ7458 
63 .5007856 
62 .5007849 
62 .5009602 
66 .50096!7 
65 • 5000052 
57 .5000036 
64 .5009703 

61 .5006733 
59 .5006699 
77 .5007137 
63 .5007172 
61 • 5008896 
64 I . 5008931 

.50085481- 9 +353 - 14 + 119 [+ 93 - 14 
-500%41 - 10 +352 - 18 + 59 + 93 - 14 
. soo647s -· 9 +a24 - 10 + 59 I+ 93 - 14 
. 50065.~7 - 9 +2ri6 - 11 + 59 + 93 - 14 
.5006939 - 9 +235 - 9 + 59 + 93 - 14 
.5006984 - 9 +100 + 3 + 59 + 93 - 14 
.5007022 - 8 +163 - 4 + 59 + 93 - 14 
-50069ll4 - 8 +IR7 + 2 + 59 + 93 - 14 
-5008737 - 10 +174 - 3 + 59 + 93 - 14 

.5009019 - ,. - 29 + 4 6 +104 - 11 

.5009014 - 8 - 30 + 2 6 +104 - 11 

.5007268 - 9 - 49 + 9 6 +104 - 11 

.5007309 - 9 - 68 4 6 +104 - 11 

.5006922 - 10 - 53 + 2 0 +112 - 11 

.5006915 - 10 - 33 - a o +112 - 11 

.500R9117 - II - 28 - 1 0 +U:l - 11 

.5007306 - II - 66 + 1 0 +112 - 11 

.5008053 - 8 - 66 1 7 + 81 9 

.5008069 - 9 - 67 2 7 + 81 9 

.5008430 - II - 85 + 4 7 + 81 II 

.51108449 - 10 -106 2 7 + 81 9 

.51110252 - 9 -119 8 71+ 81 II 

.5010206 - 10 -llS + 1 7 + 81 9 

. 5008379 - 10 -215 1 + 10 !+ 91 - 17 

:::ir = : =m + = + rn 1+ :t = H 
.5008675 - II -183 + 8 + 10 + 91 - 17 
.5010473 - 9 -205 - 13 + 10 + 9l - 17 
-5010499 - 12 -231 - 5 + 10 + 91 - 17 
.5010517 - 8 -256 - 1 + 10 + Ill - 17 
.5010520 - 8 -256 - 1 + 10 + 91 - 17 
,5008733 - 11 -256 - 3 + 101+ 91 - 17 

.5007331 - 8 +186 0 +107 ·+170 - 16 

.5007325 - 10 +201 - 3 +1071+170 - 16 

.5007752 - 9 +169 - 6 +107 +170 - 16 

.5007707 - 8 +195 6 +107 +170 - 111 

.5009432 8 +212 4 +107 +110 - 16 

.5009429 - 8 +214 + 1 +107 +170 - 1R 

.5009408 - 8 +226 - 4 +107 +170 - 16 

.5009398 - 8 +241 - 7 +107 +170 - 16 

.5009433 - 8 +216 - 2 .+107 +170 - lR 

.5007690 9 +1981- a 1+101 +170 - 16 
• 50077fo3 9 +168 - 4 + 107 + 170 - 16 
.5007797 II +114 - 4 +107 +170 - 16 
.5007460 II + 74 - 6 +107 +170 - 16 
.5007554 - 10 + 39 - 3 +1071+170 - 16 
. 5007351 8 +169 - 1 + 83 +162 - 16 
.5007353 - 9 +174 - 1 + 83 +162 - 16 
.5007774 - 8 +129 0 + 83 +162 - lR 
. 5007772 - 8 +133 + 1 + 831+162 - 16 
. 5009533 - 10 +129 + 1 + 83 +162 - 16 
• 5009585 - 10 +114 - 3 + 83 +162 - 16 
.5009583 - 7 +105 - 2 + 83 +162 - 16 
.5009569 - 10 +100 + 4 + 83 +162 - 16 
.5009642 - 12 + 70 - 1 + 83 +162 - 16 

.5008948 

.5008930 

.5006858 

.5006875 

.5007231 

.5007255 

.5007265 

.50072.'13 

.5008999 

.5009072 

.5009057 

.5007324 

.5007340 
-5006971 
.50()61J.~7 
. 500R9fl5 
.5007316 

• 50080fl4 
.5008055 
• 5008425 
.5008402 
.5010157 
.5010178 

.5008227 

. 5008212 

.5008556 
,5008549 
.5010311 
.5010.129 
• 5010.1211 
. 511111.114 
.5008562 

.5007693 

.5007681 

.5008067 

.500S043 

.5009763 
• 500ll781 
.5009758 
.5009760 
.50097~ 
.500$017 
.5008044 
.5008069 
.5007689 
.5007744 
.5007692 
.5007689 
.5008044 
.5008042 
.5009789 
.5009815 
.5009815 
.5009797 
.5009827 

.5006637 - 10 +126 + + 74 +154 
• 5006621 - 10 +137 + 3 + 74 +154 
.5007059 - 8 + 95 - 14 + 74 +154 
.5007093 - 11 + 62 0 + 74 +154 
.5008830 - 8 + 65 + 2 + 74 +154 
.5008874 - 10 + 48 - 1 + 74 +154 

8 .5006916 
8 .5006895 
8 .5007276 
8 .5007289 
8 • 5009021 
8 .5009034 

.5008957 

.5008944 

.5006862 
• &l068.~2 
.5007235 
.5007247 
.5007253 
.5007224 
.5008977 

.5009079 

.5009071 

.5007312 

.5007321 

. 5006002 

.500111170 

.5006970 

.5007333 

.5008050 

.5008063 

.5008412 

.5008403 

.SOlOlAA 

.5010154 

.5008227 

.5008212 

.5008554 

.500S5R5 

.5010320 

.5010325 

.5010.126 

.50111.129 

.5008537 

,li00761!3 
.5007667 
.500806() 
.5008042 
.5009786 
,5009790 
.5009776 
.50097711 
.5009793 
.5008030 
.5008072 
.5008052 
.5007673 
.5007734 
.5007657 
.5007663 
,5008041 
.5008044 
.5009799 
.5009832 
.5009825 
• 5009'l09 
.500984S 

.5006900 

.5006897 

.5007278 

.5007290 

.5009035 

.5009057 

.5008952 979.878 
• 5008937 . 979. 884 
.5006860 979.879 
• 5006878 1179. 872 
. 5007233 979. 868 
• 5007251 979. 861 
.5007258 979.859 
• 5007228 979. 870 
.5008988 979.864 

.5009076 

.5009064 

.5007318 

.5007330 

.5006966 

.5006978 
• 5llOfl9M 
.5007324 

979.830 
979.834 
979.835 
979.830 
979.838 
979.833 
979.R37 
1179.832 

9711.1171 
::1:0.002 

979.1134 
::1:0.001 

.500R057 

.5008059 

.5008418 

.5008402 

.5010172 

.5010166 

i~:!M I· 979.407 979.411 ::1:0.001 
979.401 
979.404 

.5008227 

.5008213 

.5008655 

.5008557 

.5010316 

.5010327 

.51110327 

.5010322 

.soossso 

.5007678 

.5007674 

.5008064 

.5008042 

.5009774 

.5009786 

.5009767 

.5009769 
• 5009789 
.5008024 
.5008058 
.5008061 
.5007681 
.5007739 
.5007674 
.5007676 
.5008042 
.5008043 
.5009794 
.5009824 
.5009820 
.5009803 
.5009836 

.5006908 

.5()00.S96 

.000i27i 

.5007290 

.5009028 

.5009046 

979.344 
979.350 
979.351 

:~:~ 979.3411 
979.341 :1:0.00l 
979.341 
979.343 
979.353 

979.559 
979.561 
979. 543 
979. 551 
979.557 
979.652 
979.56() 
979.SS9 

979. 551 I 979.559 
979. 545 
979. 544 
979.558 
979.635 
979. 561 
979.56() 
979.SS2 
979.55! 

. 979.549 
979.537 
979.539 
979.545 
979.533 

979.860 j 979.865 
979.851 I 979.846 
979.849 
979.842 

979.651 
:1:0.001 

979.8S2 
:1:0.002 



Pmdulum obaervatiC1nB and reductionB-Conti'Dued. 

Coincldenee In- Total arc Period uncorrected Corrections (seventh decimal pl~) Period eorrected 
terval 

Pen· Tem-
Rate 

Station and obsorvor Swing du- Pos Datil ~ra-
Pres- g Meang 

No. Ium ti on Chro- Chro- ure sure 
Chronom- Chronom- Tem- Chronom- Chronom-

nome- nome- Inl- Final eter No. eter No. Arc pera- Pres- Chro- Chro- :Flex- eter No. eter No~ Mean 
terNo. terNo. tlal 1823 1841 ture sure nom- non1 .. ure 1823 1841 
1823 1841 et er etcr 

No. Nn. 
1823 1841 

-- --------------------------------------------
1911 '· '· mm. mm. • (J. mm. '· '· 8. '· '· £~~~ DyneB 

o. 9,;, Menn, .Ark., 1 .AS D Mar.27-28 ••• 310.72 314.22 S.2 1.9 16.08 65 o.5U08059 o.5007969 - 11 - 4S - 2 + 38 +126 - 11 O.&OU8028 o. 5008026 0.5008027 

I Harold JJ. King. 2 .AS D lfar.28 •••••. 310.42 313.12 S.6 2.1 16.12 61 • 50080ti7 .5U07!J!l7 - 12 - 47 + 2 + 38 +126 - 11 .:JU08037 • 5UU8l).;5 .WU804d 979. 550 

3 A4 D lfar.28 •••••. 2.54.14 256.83 5.0 1.9 16.62 59 .WOll856 .5009753 - 10 - 68 + 5 + 38 +126 - 11 .[o()(lV810 .5UOU7U5 .5009802 979.546 979.551 

4 A4 D Mnr. 2S-2'J ••• 2.54. 52 25G.84 5.1 1.8 16.~3 64 .50008ll .5009752 - 10 - 60 - 1 + 38 +126 - 11 .5009797 .5009i.96 .00007Yti 979.548 :1:0.001 

5 A6 D Mar.29 •••••• 324.16 327.66 5.2 1. 6 16.32" 64 .5007724 .50071}12 - 9 - 55 - 1 + 38 +126 - 11 .5007686 .5007692 .!i007RS9 979.555 

6 A6 D Mnr.29 •••••. 322.63 326.34 S.1 2.0 16.78 59 .5007761 .5007672 - 10 - 74 + 5 + 38 +126 - 11 .5007709 .5007i08 _,;oo71os 979.547 

Ko. 97. Nacogdoohr•, 1 A6 D .Apr.4-5 ••••. 307.12 310.72 4.9 1. 7 17.98 62 .5008153 .S008059 - 9 -12.5 + 2 + 22 +118 - 10 .50080J3 .5008035 .5008034 979 .. 420 

I Tex., Harold JJ. 2 A6 D Apr.S .•••••. 308.13 311.62 S.2 1.9 17.!Hl 62 .5008127 • 5008035 - 11 -124 + 2 + 22 +118 -Ill • 5008Ufl6 .5008010 . -~ 979. 430 

~- 3 A5 D Apr.S: •••••. 295.55 2\18.36 s.o 1. 7 17. 74 61 .500SH4 .500S3U4 - 9 -115 + 3 + 22 +118 - 10 • 51)()831;5 . 5008a81 .. ;ou.s;J73 979. 422 979.423 

4 AS D Apr.IHI •• ~ •• 294.46 298.60 S.1 1.9 18.08 S9 .500SW4 .5008386 - 10 -129 + 6 + 22 +118 - 10 .50083b3 .500S3ul .5008372 979. 422 :1:0.001 

5 A4 D Apr.6 ••••.•• 244.50 247.21 5.2 1.8 18.06 64 .5010216 .5010134 - 10 -128 0 + 22 +118 - lU .5010120 .5010104 .5010112 979. 42;; 

·6 A4 D Apr.6 ••••••• 244. 77. 246. 77 6.3 2.0 17.90 S7 .5010234 .5010151 - 11 -122 + 5 + 22 +118 - 10 .501011$ .5010131 .5010124 979.420 

No. 98. Alpin:ifu Tex., 1 A6 D Apr.10-11 ••• 270.85 272.36 4.8 1.5 17.02 111 .5000248 .5009196 - 8 - 85 + 3 - 11 +20 - 8 .5009141 .5009118 . 5009130 = .. I Harold JJ. g. 2 A6 D Apr.11 •••••• 271.37 272.40 5.0 2.0 16. 68 57 .500!l229 .500<Jl95 - 10 - 70 + 6 - 9 +20 - 8 .5009138 . 5009133 .6009136 978. 989 

3 A5 D Apr.11 •.•••• 261.08 262.70 4.S 1.8 16.96 66 .5009594 .500953S - 8 - 82 - 2 - 9 + 20 - s .5009485 .5009155 .50094i0 978.993 978.990 

4 AS D Apr.11-12 ••• 261. IG 261.92 6.1 2.0 17.03 60 .5009591 .5009563 - 10 - 85 + 4 - 9 + 20 - 8 .5009483 . 5009484 .5009484 978.~ :1:0.001 

5 A4 D Apr.12 •••••. 221.20 221.72 5.0 1.8 17.06 64 .5011328 • S011301 - 9 - 86 0 - 9 + 20 - 8 .5011210 .m1121s .5011217 978.!•03 

6 A4 D Apr.12 •••••. 220. 72 221.44 5.3 2.0 17.17 61 .5011352 .5011315 - 11 - 91 + 3 - 9 + 20 - 8 .5011230 .5011221! .5011232 978.987 

No. 99. Farwell, Tex., 1 A6 D Apr.15-16 ••• 303- 77 305.02 5.0 1.8 i2. 72 67 .5008214 .5008210 - 9 + 96 - 4 + 21 + 60 - 8 .5008313 .5008345 .5008314 979.299 

I Harold D. King. 2 A6 D Apr.16 •••••• 31.13.58 305.0l 4.8 1.8 12. 70 61 .5008249 .5006210 - 9 + 96 + 2 + 24 + 60 - 8 .50083.54 .5008351 .5008352 979.296 

3 A5 D Apr.IG •••••• 290.H 291.80 5.0 1.9 12.96 70 .5008623. .500&582 - 10 + 85 - 7 + 24 + 60 - 8 . 500.S7U7 .5008702 .5008704 979.293 979.292 

4 A5 D Apr. l&-17 ••. 290.66 2~1. 98 4.8 1.9 13.11 65 .5008616 .5008577 - 10 + 79 - 2 + 21 + 60 - 8 • 5(XJ.sij(l9 .S008696 .5'Hl86~8 979. 295 :1:0.002 

5 A4 D Apr.17 •••••• 241.30 212.12 5.0 1.9 13.15 65 .5010382 .5010317 - 1U + 78 - 2 + 21 +60 - 8 .5010164 .5010465 .511111464 979.287 

6 A4 D Apr.17 •••••• 241.04 2U.S7 4.9 1. 7 13.30 60 .5010393 .5C10371 - 9 + 71 + 3 + 21 + 60 - 8 .5010474 .5010488. .5010481 979.281 

No. 100. Gur:;mon, 1 A4 D Apr.21-22 .•. 251. 90 2.54.04 . 5.0 1. 7 19.04 62 .50099-14 .S009SGO - 9 -169 + 2 - 17 + 48 - 10 .5009741 .500~7:?2 .5009732 979.573 

Okin., Harod D. 2 A4 D Apr.22 •••••• 252.32 2.54. 26 5.2 1.9 19.08 62 • 5009\!27 .500'J852 - 11 -171 + 2 - 17 + 48 - 10 .5009720 .5Ul1J71U .5009715 979.580 

King. 3 A5 D Apr.22 •••••• "304.80 307.24 5.2 1. 7 19.55 65 .5008216 .5008150 - 10 -191 - 1 - 17 + 48 - 10 .5007987 .;;1)()7986 .50071186 979.573 

4 .AS D Apr.22-23 ••. 304.43 307.10 6.4 1. 7 19.67 63 .5008225 .5008154 - 10 -1\)6 + 1 - 17 + 48 - 10 . 500791l3 . 50071!8i . r,oo;ooo 979.5i2 

s A6 D Apr.23 .••••. 318.62 321.26 4.9 1.8 19.S9 66 .5007859 .50077~4 - 9 -192 - 1 - 17 + 48 - 10 .500i630 .W07630 .5007630 979.578 

6 AO D Apr.23 •.•••• 318. 72 321.14 5.3 1.8 19.24 61 .5007856 .5007797 - 10 -177 + a - 17 + 48 - 10 .5007645 .500<~51 .W07648 979.571 

7 A6 D Apr.23-24 ••• 318. 78 321. 64 5.1 1.8 19.08 60 .5007855 .5007785 - 9 -171 + 4 - 17 + 48 - 10 .5007652 .5007647 .5007649 979.570 979.S70 
8 A6 D Apr.24 •••••. 319.66 322.00 5.1 1. 7 18.92 55 .500i833 .5007776 - 9 -164 + 10 - 17 + 48 -10 .5007643 .5007G51 .5007617 979.571 :1:0.001 
u A5 D Apr.24 .••••• 301.89 3()6.96 5.1 1.7 19.13 . G3 .5008213 .5008158 - 9 -173 + 1 - 17 + 48 - 10 .5008005 .5008015 .5008010 979. 564 

10 :A.5 D Apr.21-25 ••• 304. 75 306. 77 5.1 1.8 19.24 59 .5008217 .5008163 - 9 -177 + 5 - 17 + 48 - 10 .500S009 .5008020 .50080U 979.563 

11 A4 D Apr.25 •••••. 2.51.83 2"3.85 4.8 1.8 "19.14 04 .50099l7 .5009868 - 9 -173 0 - 17 + 48 - 10 .50097a8 . [,000i2-I .0009731 979.574 

12 .A4 D Apr.2.5 •.•••. 2.51.39 2.52. 56 4. 7 1.8 19.29 01 .5009964 .5009919 - 9 -180 + 4 - 17 + 48 - 10 .5009752 .5009772 .5009762 979.562 

13 A4 D Apr.25-26 ••• 2.51. 2.5 252.84 5.3 1.5 19.30 61 .5009970 .5009!•07 - 9 -180 + 2 - 17 + 48 - 10 .500.1756 .5009758 .5009757 979.56·1 

14 .A4 D Apr.26 •••••• 2.51. 56 252.59 5.0 1.9 19.43 62 .5009958 .5009917 - 9 -186 + 2 - 17 + 48 - 10 • 500!l738 .5009762 .5009750 979.566 

lS A4 D Apr.26 •••••• 2.50. 60 252.40 4.9 1.8 19.99 58 • 5009996 .500992.5 - 9 -209 + 6 - 17 + 48 - 10 .5009i5i .UOOOi51 .5009754 979.565 

No. 101. Helenwood, 1 A6 D May 10-11 ••• 34S.12 349.36 5.0 1.4 19.69 56 .5007255 .5007166 - 8 -197 + 8 + 19 + 9.1 - 11 .5007066 .5007052 .5007059 979.801 1 · 
Tenn.,T.L.Warner. 2 A6 D ~fay 11 .•..•• 3H.54 350.28 4.8 1:5 18.67 61 .5007204 .5007147 - 8 -155 + 3 + 19 + 94 - 11 .5007052 • 0007070 .!"JU070tll 1179.800 

3 A5 D M:ayli ...••• 327. 28 330.69 4.9 1.6 19.86 63 .5007650 .5007571 - 8 -205 + 1 + 19 + 94 - 11 .5007446 .0007442. .5U074H 979. 785 979. ;3;; 

4 A5 D May 11-1:.1 ••• 327.82 331.46 5.0 1.6 19.66 59 .5007638 .5007554 - 8 -195 + 5 + 19 + 94 - 11 .5007448 .5007439 .5007444 979. 785 :I: o. 004 

5 A4 D Mny12 •••••• 266.81 2118.tlll 5.0 1.8 19.12 61 • 500\l3S8 .5009323 - 9 -li3 + 4 ~: 1~ 1t ~ - 11 • 0009218 .5009228 .!\009223 979.772 I 

·6 A4 D Mayl2 •••••• 265.26 267.25 4.0 1.6 19.95 60 .5009443 .5000372 - 8 -'Jm·+ 4 - 11 .5000240 .5009244 .5009242 979. 765 



Jl'o.lm.Hnghes,Tenn. l A8 D May 17-18 ••• 817.18 322.41 4.9. 1.6 19.22 82 .50078!15 .5007i66 - 81-177 + 2 9 1+122 - 13 .5007690 .5007002 .5007691 

m~I T.L. Warner. 2. A8 D May 18 •••••• 318.911 323.20 5.1 1.s 18.87 58 .5007&i0 . 0007i47 - 9 -1U2 + 6 9 +rz2 - 13 .5007663 .ooo;ro1 . • 5()0';6i7 9i9 .. 509 

8 A6 D Mayl8 .••••• 305.00 310.36 5.1 1.6 19.34 58 .5008210 .roosor.s - 8 -182 + G 9 +1!!2 - 13 .5008001 .W07n!•3 .r1M7!1!.18 979.5G9 

4 AS D May 18-19 .•. 300.38 311.48 5.1 l. 5 18.99 56 .5008!ro .5008039 - 8 -IG7 + 8 9 +122 - 13 • 51JOS011 • .:iO:JitJSl • ri<J07Q~G '979.(;69 979.652 
5 A4 D May19 ...... 250.66 253,98 5.0 . 1.8 19.03 61 .!i000994 .500981)3 

- 9 rl69 + 3 9 +122 - 13 • oOO'J797 • ['i(l0~171l7 . rHl9797 979. 548 :1:0.ooa . 
6 A4 D May19 ...... 200.01 2!i3.14 5.3 1.9 19.41 56 .50Ul020 .5009S'J5 - 11 -185 + 8 - 9 +!22 - 13 . 51109810 . 5009816 .500~813 979. 542 

7 A4 D May 19-20 ... 219.52 2.;2. 98 S.l 1.s 19.61 58 .5010039 • 5000902 - 9 -1!13 + 6 9 +122 - 1.1 ,,'i/109S.'.ll .. 5009Sl5 .5009818 979.540 

8 A4 D May20 ...... 219.95 2'i3.08 5.1 2.0 19.66 58 .5010022 .5009898 - IO -ln!i + 6 9 +122 - 13 . M00801 • 5!109808 .5000804 979.545 

9 AS D May20 ...... 301.24 306.08 5.0 1.5 20.29 58 .5008313 .5008181 - 8 -222 + 6 91+122 - 13 .5008067 .5008066 .5008066 979.542 

No. 104. C'he.rleston, 1 A6 D May26-27 ••• 357. 27 362.48 5.4 1.9 21.64 62 .5007008 .5000906 - 11 1-278 + 2 + 8 +112 - 12 .5000717 .5006719 .5006718 wa~, w. Va., T. L. War- 2 A6 D May27 ...... 357. 00 363.14 5.4 1.9 2I.43 60 . r.007001 .5006lM - II -2;0 + 4 + 8 +112 - I2 .500ll720 .50067I7 .500Q718 979. 934 

BE'!'. 3 AS D May27 ...... 340. 30 3~5.30 4.9 I. 8 2I. 70 66 . 5007357 . 5007251 - 0 -~81 I + 8 :+112 - I2 . 5007062 .5007060 .500706I 979. 935 979.935 

4 AS D May37-28 ••• 34I.82 346.02 5.0 2.0 21.57 61 . 5007325 • 51107236 - IO -275 + 3 + 20 +104 - I2 . 500705I .5007046 .5007048 979.940 ±0.001 

5 A4 D May28 ...... 276.00 278.34 5:0 1.9 21.59 56 .5009074 .500&198 - IO -276 + 8 + 20 :+HJ.I - I2 • 500SS04 .500SS12 .500S808 gf~:~ I 6 A4 D May28 ...... 275.84 278.48 5.2 1. 7 21.46 56 .5009080 .5008994 - IO -271 + 8 + 201+104 - I2 .50088I5 .5008813 .5008814 

No. 100. State C'ollege, 1 A6 D June 8-f .••• 382.87 390.01 4.8 1.8 21.29 S9 .5006538 :=g·= lg 
-264 + 5 -8+!13 - 16 .5006246 .5006227 ;5006236 on,~ I Pa., T. L. Warner. 2 A6 D June9 ...... 383.92 389. 78 s.o 1. 9 21.15 S7 .5006521 -258 + 7 8 + 93 - I6 .5006236 .5006239 • 5000238 980. I23 

3 AS D June9 ...... 362.28 367.96 S.4 1.9 2I.65 70 .5006910 .5006804 - 11 -279 - s 8 +113 - I6 .5006591 .5006586 .5000li88 980.120 980.123 ..... 
4 A5 D June9-10 .... 303.05 368.63 4.9 1.s 2I.80 54 • 5006806 • 500679I - 9 -285 + 10 8 +113 - 16 .5f)l)tl588 .5006584 .5006SSQ 980. 12I ±0.001 !.zl 
s A4 D JunelO ..... 290.48 293.12 4.9 1. 7 21. i6 60 .5008622 .5008.543 - 9 -284 + 4 8 + 93 - IR .51JOS300 .51108331 .500~320 98(1.126 <3 
6 A4 D JunelO ..... 289.55 2'J2.82 S.2 1.9 21.90 60 .5008649 .5008552 - 11 -289 + 4 8 + 93 - 16 .5008329 .5008383 .5008331 .980.122 l>:I 

UJ 

Washington, D. C., Ii A4 D June 16 ••••• 289.58 292.38 5.2 1.7 21.S7 59 .5008648 .5008565 - 10 -275 + 5 + 14 +108 -12 .5008370 .5008381 .5008376 ~ 
C'.oast and Geod .. tlc 6 A4 D June16 ..... 289.08 292.92 11.s 1.9 2I.52 59 .5008663 .5008549 - 12 -273 + s + 14 +108 - I2 .5oosass .500S3tl5 .500837S 

~ Sun·ey Office, T. L. 7 A4 D June I6-I7 •. 289.52 292, 78 5.4 2.3 21.56 57 .5008650 .5008554 - 12 -275 + 7 + 141+108 - 12 .5008372 .5008370 .5008"°71 
Warner. 3 A5 D June 15 ... :. 362.15 ~66.83 11.0 1.9 21. 71 64 .5006913 .500f.S24 - 10 -281 0 + H +Hl8 - 12 .5006624 .5006629 .5006626 

4 A5 D June I5-16 •• ~63.46 368.48 5.0 1.8 21.60 69 .5006888 .5006794 - 9 -277 + 6 +. 14 +108 - 12 • 5006609 • 5006609 .5006009 ..... 
1 A6 D June 14-15 •• 381.61 3.~7.10 5.2 1. 9 22.12 58 .5006560 ; 500fl467 - 11 -298 + 6 +H +108 - 12 .S006259 . 5006:?60 .5006260 0 

2 A.6 D June 15 ••••• 381.68 387.07 5.0 1.8 21.90 57 .5006558 .5006467 - 9 -289 + 7 +H +108 - 12 .5006269 .5006272 .5006270 !.zl 
UJ 

Washington, D. C., 1 A4 D June 27-28 .. 286. 76 290.80 5.2 1.9 2.~. 87 63 ;5008733 .50086I2 - 11 -372 + 2 + 18 +132 - 12 .5008358 .50083Sl .S008354 0 
Coast and Geodal le 2 A4 D June28 ..... 286.52 290.54 5.2 1. 9 2:!.88 60 .5008740 .5008620 - 11 -372 + Ii + 18 +132 - 12 .5008368 .5008362 .5008365 lo;j 

Survey 011ice, T. L. 3 A5 D June28 ..... 357.87 363.0i 4.8 1.8 23.98 67 .5006996 .5006896 - 9 -376 2 + 18 +132 - 12 .5006615 .5006629 .5006622 
t;l Warner. 4 A5 D Jnne 28-29 .. 358. 72 363.44 5.2 1.8 23.98 63 • 5001\979 • 50061!88 - 10 -376 + 1 + 39 +132 - 12 .5006621 .5006623 .5006622 

5 A6 D June29 ..... 377.16 382.66 5.0 1. 9 23.98 62 . 50()66.~7 .500tlli42 - 10 -376 + 3 + 29 +132 - 12 .500628I . li006279 .5000280 5 6 A6 D June29 ..... 376.31 38I.27 4.9 1.6 23.92 68 .5006652 .5006566 - 8 -374 3 + 39 +132 - 12 .5006294 .5008301 .5006297 

No. 107. Prentice, 1 A6 D July 12-13 ... 472. 70 479.20 4.8 1.8 18.30 56 .5005295 .5005223 - 9 -1~8 + 8 - 20 +114 - 12 .5005124 .5005126 .5005I25 980.564 
..... 

Wis., T. L. Warner. 2 A6 D JulyI3 ...... 472. 72 479.68 4.9 I.9 18.09 5S .500529-l .5005217 - 101-129 + 8 - 20 + 64 - 12 .5005I3I .5005128 .50051?0 980.562 ~ 
3 A5 D Julyl3 ...... 443.98 449.92 6.0 2.0 18.0() 57 .5005637 .5005563 - 10 -126 + 6 - 20 + 54 - 12 .5005475 .500547S .5005475 980.562 980.561 

4 AS" D July I3-H •.. 445.18 450.4S 4.8 1.9 17.90 S8 .5005622 .5005liS7 - 10 -122 + 6 9 +64 - 12 .5005475 .5005473 .5005474 980.563 :1:0.001 

"'" 5 A4 D July 14 •••••. 339.94 342.52 Ii. I 1.9 17.66 56 .50073~5 .5007310 - 10 -Ill + 7 9 +64 - 12 .5007230 .50072~8 .5007234 980.5110 !.zl 
6 A4 D Julyl4 ...... 339.50 342.54 5.0 1.9 17.51 56 .500737S .5007309 - 10 -I05 + 8 9 + 64 - 12 .5007247 .5007244 .5007246 980.555 t:I 

No. 108. Fe~ Falls, 1 A6 D July20-21 ••• 487.64 496.66 4.!I 1.8 18. 79 55 .5005132 .5005038 - 9 -159 + 9 + 7 + 88 - 13 .5004967 .50049..'14 .5004960 980.629 
..... 
fl.I 

Minn.,T ••• Warner. 2 A6 D July 2I ...... 489.54 495.82 4.8 r 1,8 18.18 57 .5005112 .5005047 - 9 -133 + 7 + 7 + 88 - 13 .&JH9n .500l987 .5004979 980.621 0 
3 A5 D July 2I ...... 455. 6.1 462.82 S.3 l.9 18.51 63 .5005492 .5005407 - 11 -147 + 10 + 7 + 88 - 13 .5005-138 .500S334 .5005336 980.617 f/l 

4 AS D July 2I-22 ••. 457. I8 463.43 5.0 1.s 18.63 54 .5000474 .500540I - 9 l-152 + 9 + 3 + 74 - 13 .50053I2 .50053IO .5005311 UR0.626 98C.621 1-'1 
9 AS D July 23 ...... 455.W 462.98 s.o 1.8 18.38 SS .5005497 .5005405 - 9 -142 + 6 + 3 + 74 - 13 .5005342 . 5000.121 .5005332 980.6I8 > 
5 A4 D Jnly22 ...... 345. 94 349.20 4.9 1.9 18.49 57 • 5007"..37 • 5007169 - 10 -146 + 7 + 3 + 74 - 13 .5007078 .500708I .5007080 980.620 

:1:0.001 

~ 6 A4 D July22 •••••. 345.06 348. 70 6.2 1.9 18.61 58 .50072~6 .5007180 - 11 -151 + 6 + 3 + 74 - 13 ,51'(l7090 .50070~ .5007088 980.6I7 
7 A4 D July 22-23 ... 345.56 348.80 5.1 1.8 18.89 54 .500724S .5007178 - 9 -163 + 9 + 3 + 74 - 13 .5007072 .5007076 .5007074 !ISIJ.622 
8 A4 D July23 ...... 345.08 347.62 5.3 1.9 18. 70 59 .5007255 .50lr.202 - 11 -155 + 5 + 3 + 74 - 13 .5007084 .5007I02 .5007093 980.615 

No. lOll. Sberl d an, 1 A6 D July27-28 ... 414.62 419.44 6.2 1.6 17.59 S7 .5006037 .5005968 - 9 -109 + 7 - 25 + 43 - 12 .5005889 .5005888 .5005888 980. 2fl5 
Wyo.,T.L.Warner. 2 A6 D July28 ...... 414.10 418. ~8 5.4 1.6 I7.33 58 .5000044 .5000982 - 9 ~ 98 + s - 25 + 43 - 12 .5005905 • 5005911 .5005908 980.2S7 

11 A6 D Jnly31 ...... 411.10 4I2.24 5.2 1.8 17.69 66 .50060811 .5006072 - 10 -113 2 - 16 + 24 - 12 .5000936 .5005959 .5005948 980.242 
12 A6 D Jnly 31 ...... 4I0.3R 412.I2 6.0 2.0 17.66 62 .5006099 .50060i4 - IO -Ill + 2 - 16 + 24 - 12 .5000952 .5005967 .5005960 980.237 
3 AS D July28 ...... 38!!.15 393.65 5.2 I.8 I7.62 62 .5006433 .5006359 - 10 -110 + 2 - 26 + 43 - 12 .5006Z78 .50002i2 .5000275 980. 249 
4 A5 D Jnly 28-29 ... 391. 23 395.62 5.1 1. 7 17.55 S6 .5000398 .5006328 - 9 -107 + 7 - 16 + 24 - 12 .5006!?61 .500623I .5006246 980.260 980.251 
9 A5 D July30 ...... 388. IS S00.20 5.2 1.8 17.82 63 .5006448 .5006415 - 10 -118 + 1 -16 + 24 -12 .0006293 .500&300 .5006296 ll80.2t:\3 :t0.002 

IO A5 D July30-31 ... 389.80 391.09 5.0 1. 7 I7. 7S 65 .5006422 .5006400 - 9 -115 1 - I6 + 24 -·12 .5006269 .50062S7 .5006278 980. 247 
5 A4 D July29 ...... 306. 70 -308.49 .5,4 2.0 17.40 56 .5008165 .5008117 - 11 -IOI + 7 - 16 + 24 - 12 .500.s<l32 .5008024 .5008028 980. 249 
6 A4 D Jnly29 ...... 306. I7 308.28 5.3 1.0 17.53 63 .5008I79 .5008I23 7 -106 + 1 - 16 + 24 - 12 .5008039 .5()0.<;()23 .500'l03I 980. 248 
7 A4 D July 29-30 ••• 306.84 308.83 4.8 1.8 17.62 S4 .5008161 .5008108 - 9 -110 + 9 - 16 + 24 - 12 .50080"..3 ;5008()10 .50080I6 980.253 
8 A4 D July30. ••••• 306.06 307.25 5.3 1.8 17.63 66 .5008182 .5008I50 - 10 -110 2 - 16 + 24 - 12 .5008032 .li008040 .5008036 980.246 

..... 
01 

°' 



Pendulum obsBTVatiori.a and reductiona-Continued. 

Coincidence in.- Total arc Period uncorrected Corrections (seventh decimal place) Period corrected 
terval ' 

--
Pen- Tem-

Rate 

Station and observer Swing rlu- Posi- Date ~ra-
Pres- g Meanf 

No. lum tion Chro- Chro- ure sure 
Chronom- Chronom- Tem- Chronom- Chronom-

nome- nome- Inf- Final eter No. eter No. Aro ~~ 
Pres- Chro- Chro- Fle:<e- eter No. eter No. Mean 

terNo. terNo. tial sure nom- nom- ure 
1823 1841 I 

1823 1841 eter eter 1823 1841 

I 
No. No. 

1823 1841 

- --------------------------------------------
1911 .. .. mm. mm. 0 ('. mm. B. .. .. . . . . Duma Dvnu 

No. no. noulder, 1 A6 D Aug. 7-8 •••• 421.flO 422. 73 li.2 1.8 14.89 lil 0.5005937 0.5005921 - 10 + Ii + 12 - 16 - 4 - 12 0.&005916 0.5005912 0.5006914 980.255 
Mont., T. L. War- 2 Atl D Aug.8 ••••.• 420.51 421. 22 5.1 1.8 14. ;g 63 .5005952 .5005942 - 9 + 9 0 -16 - 4 - 12 .&005924 .5005926 .5005925 980.251 
ur. 3 A5 D Ang.8 ...... 395. S:I 39i.68 li.O 1.9 15.11 61 .5006324 .5006294 - 10 - 5 + 2 -16 - 4 - 12 .5006283 .5006265 .5006274 980.249 

4 A5 D Aug.8-9 .... 397.00 39S.Ofl li.O 1.8 15.15 59 .5006305 .5000288 - 9 - 6 + 4 - 16 - 4 - 12 .5006266 .5006261 .5006264 980.253 980.261 . 
9 A5 D Ang.10 ..... 396. 74 399.34 li.2 • 1.8 .H.i7 61 .5006309 .5000208 - 10 + 10 + 2 - 16 - 4 - 12 .5006283 .5006254 .5006268 980.:lS2 

s A4 D Aug.fl ...... 810.88 310.33 li.4 1.9 15.09 60 .5008055 .500.'l(J69 - 11 - 4 + 3 - 16 - 4 - 12 .li00801S .5008041 .5008028 980.249 :1:0.001 

6 .A4 D Ang.fl ...... 310.46 310.97 li.2 I. 7 15.01 62 .5008065 • 500.<;(153 - 10 0 + 1 - 16 - 4 - 12 .5008028 .5008028 .5008028 980.249 
7 A4 D Aug. 9-10 •••• 311.64 311.87 5.0 1.9 14.92 li4 • 51l()S0:15 .50081t.l9 - 10 + 3 + 9 -16 - 4 - 12 .6008009 .5008015 .500!!012 980.255 
8 A4 D Aug.ID ..... 311.66 311.43 6.1 I.II 14.67 68 .5008034 .5008040 - 9 + 14 + Ii - 16 - 4 - 12 .5008016 .5008W4 ,50080'J5 980.250 

Jile. 111. SkJkoDllsh, 1 A6 D Aug.15-16 •• 624.66 532. 72 4.9 1.9 14. 7.9 66 .5004769 .5004697 - 10 + 9 - 3 + 6 + 81 -22 .5004749 .5004752 .5004750 

~ml Wash., T. L. War- 2 A6 D Aug.16 ..... 528.15 5-36.04 4.9 1.9 14.13 01 I . Sll04738 .5004668 - 10 + 36 + 2 + 6 + 81 _: 22 .5004750 .5004755 .5004752 980. 711 

aer. 3 A5 D Aug.16 ..... 484.65 493.04 s.o 1.9 15.24 

T~'M 
.50050;-o - 10 - 10 + 2 + 6 + 81 -22 .li005130 .5005117 .5005124 980.699 980.706 

4 AS ]) Aug. 16-17. - 485.16 492.23 5.0 2.0 15.75 55 .500.5158 .5005084 - 10 - 31 + 8 + 6 + 81 -22 .5005109 .5005110 .5005110 980. 705 :1:0.001 
Ii A4 D Ang.17 ..... 363.12 366:59 5.2 1.9 15.31 62 .0000."'95 .50061!29 - 11 - 13 + 1 + 6 + 81 -22 .5006856 .6006865 .5006860 980. 706 
6 A4 D Aug.17 ..... 361.40 365.90 4.9 1.9 15.68 62 .5006927 .5006842 - 10 - 24 + 1 + 6 + 81 -23 .5006878 .5006868 .5006873 980. 701 

Ne.mi. 011mwa· 1 A6 ]) Aug. 21-22 •• 554.84 666.34 5.0 1.4 15.89 68 .6004510 .5004418 - 8 - 37 - 4 - 5 + 87 -13 .50IM443 .5004443 .5004443 ~m, 
Wash., T, L. ar• 2 A6 ll Aug.22 ..... 557.97 507.50 6.0 1.4 15.49 li8 .50044~4 .5004409 - 8 - 21 + 6 - Ii + 87 - 13 .5004442 .50044S9 .50044SO 980.828 

ner. 3 A5 D Aug.22 ..... 513.96 525.42 li.O 1.6 15.61 58 • 5004Sl\8 .5004702 - 8 - 26 + 5 - Ii + 87 - 13 .5004821 .5004807 .5004814 980.821 980.82& 
4 AS ]) Aug.22-23 .. lilS.64 S26.96 6.0 1. 7 15.66 56 • 5()04.~53 .5004748 - 9 - 28 + 7 - 8 + 89 - 13 .5004!!07 .5004i94 .5004ij()() 980.827 :1:0.cm 
Ii A4 D Aug.23 ..... 378.56 383.48 5.1 I. 7 15.62 57 .5006613 .5000527 - 9 -211 + 6 - 8 +89 - 13 .5006568 .5006574 .5006571 980.819 

6 A4 D Aug.23 ..... 377.48 382. 72 6.2 1.9 lS.65 58 .5006631 .5006541 - 11 - 27 + 6 - 3 + 89 -13 .5006582 .5006584 .5006583 980.81S J 

ll'o. 118, He~ner, 1 A6 D Aug.27-28 ... 444. 7" 451.22 4.9 1.7 18.52 59 • 5005628 .SOOSS48 - 9 -147 + Ii -21 + 49 - 12 .5005444 .5005432 .5005438 .~wl Ong., T. L. arn'!I'· 2 AB D Aug.28 ..... 445.42 449,58 &.2 1.9 18.30 68 • 5005tll9 .5005567 - 11 -138 + 6 - 21 + 49 - 12 .6005443 .5005461 .5005452 ,980.436 
8 A5 D Aug.28 ..... 417.26 422.60 &.3 1.9 18.67 58 ,5005999 • 500L923 - 11 -150 + 6 - 21 + 49 - 12 .5005811 • 5005805 .0005808 .118().432 980.491 
4 A!i D Ang.28-29 ... 4118.28 423,21 4.9 1.8 18.90 53 • 500.59114 .50()!'>914 - 9 -163 + 10 ·- 15 + 63 - 12 • 50057951. 5005 i!l3 ,500571K .980.437 :1:0.001 
6 A4 D Ang.29 ..... 323.42 325.52 5.4 1.9 18. 72 58 .5007742 ,5()117692 - 11 -156 + 6 - 15 +53 - 12 • 5007554 • 5007572 .50075G3 .980.431 
6 A4 D Aug.29 ..... 323.40 327.24 &.Q 1.9 18.60 M .5007742 .5007651 - 10 -lSl + 10 - 15 +63 - 12 • 5007564 • 50075'1 .5007552 .980.435 

No.114. Truckee,Cal,, l" AB D Sept. 6-7 .... m10 340.64 &.O 1.7 12.03 61 .5007516 .5007350 - 9 +124 + I 0 +149 - 15 .5007617 .5007600 .5007608 m .. l T. L. Warner. 2 A6 D Sept. 7 ...... 834,46 340. 71 6.1 1.8 11.55 M .5007486 .5007349 - 9 +145 + 8 0 +149 - 15 .5007615 .5007627 .5007621 979.587 
3 A5 D Sept. 7 ...... 817.42 324.00 4. 9 1.9 12.07 67 .5007888 .5007728 - 10 +123 + 6 0 +149 - 15 .S007991 .5007980 .5007986 979.679 979.&M 
4 AS D Sept. 7-8 .... 318.04 324,34 4.8 1.8 12.15 58 .5007873 .5007720 - 9 +119 + 4 0 +149 - lS .5007972 .5007968 .5007970 979.586 :1:0.cm 
6 A4 D 8ept.8 ...... 260.36 263.98 6.2 1.8 11.811 68 .5009621 .5009489 - 10 +I:.IO + 4 0 +149 - lS .5()1)9730 • 6009747 .5009738 9711.580 
6 A4 D Sept.8 ...... 2511, 66 263,78 6.0 2.0 12.16 6!1 ,5009547 ,5009497 - 10 +119 + 4 0 +149 - 16 .6009745 .6009744 ,5009744 979.678 

No.1111. Winnemucca, 1 A6 D Sept.12-13 •• 354-61 363.92 s:o 1.6 18.01 55 .5007062 .5006880 - 8 - 42 + 8 - 41 +135 - 17 .6006962 .6006956 .11006989 

m~l Nev., T. L. Warner. 2 AB D Sept.13 ..... 356. 88 365,58 6.3 1.8 14.91 /j8 .5007015 .6006847 - 10 + 4 + 6 - 41 +136 - 17 .6006956 .5006964 .5006960 979.846 
3 A& D Sept.13 ..... 337.24 346.52 6.4 1.8 16.49 60 .S007424 .5007246 - 10 - 21 + 3 - 41 +136 - 17 • 6007338 .5007336 .6007337 979,833 979.848 
4 A& D Sept.13-14 •. 339, 74 348.63 &.2 1.8 14.99 65 • 5007369 .5007183 -10 0 + 8 - 41 +136 - 17 .5007309 .6007299 .6007304 979.848 :1:0.001 
6 A4 D Sept.14 ••••. 276.87 281. 72 6.3 2. 0 13.44 56 .5009046 .500&~90 -11 + 65 + 7 - 41 +135 - 17 .5009049 ,6009069 .5009059 979,8411 

6 A4 D Sept.14 ..... 274. 72 280.50 6.3 1.8 14.45 56 .6009117 ,5008929 -10 + 23 + 7 - 41 +135 - 17 .5009079 .~7 .6009073 979,840 

No. 1111. Ely, Nev., 1 AB D Sept.18-19 •. 3Ul.ll6 323.90 6.0 1. 7 14.99 60 .6007900 .5007730 - D 0 + 3 - Iii +106 - 13 .5007830 .&007817 .5007824 .~ .. ! T. L. warner. 2 AB D Sept.19 ..... 316. 74 323.36 6.1 1.8 14.97 61 .S007905 .6007743 - 9 + 1 + 2 - 51 +106 - 13 .6007835 .6007830 .6007832 1179.W 
3 All D Sept.19 ..... 301.48 307.48 &.4 2.0 15.63 68 .5008306 .6008144 - 11 - 26 + II - 61 +106 -13 .5008210 .&00S205 .6008208 979,492 m.aoo 
41 .All D Sept. 19-20 •• 302,50 308.32 &.4 . 1.8 15. 71 65 .5008278 .500'!122 - 10 -30 + 8 - lil +106 - 13 • ll008182 .5008183 .6008182 979,803 :1:0.002 
II A' D Sept.20 ..... 249,78 263.32 6.2 1.9 15.62 58 .li010029 .11009~88 - 11 - 26 + 6 - 61 +106 -13 .6009933 ,5009949 ,5009941 979.aoo 
B A4 D Sept.20 ..... 2'9.32 253.26 6.4 2.0 16..70 66 .li010047 • 5009891 - 11 - 29 + 8 - lil +106 - 13 • ll009951 ,5009952 ,60099&2 979,'911 



No.117. Guernny, 1 AB D Sept. 28-27 •. 371.00 379.45 6.1 1.s 17. 19 68 .5006748 .5006597 - 9 - 92 + 6 - 42 +93 - 12 -5006~99 • 5006583 -5006591 

m .. I Wyo.,T. L. W:irner. 2 A6 D Sept.27 ...•• 373.80 381.14 6.1 1.9 16.24 64 .5000697 .5006568 - 10 - 52 + 9 - 42 + 93 - 12 .f,0065!10 .5006596 -5000593 979.989 
8 A& D Sept.2'i .•••. &'i3.44 361.62 &.4 2.0 16.62 Ii& .6007083 .5006923 - 11 - 68 + 8 - 42 + 93 - 12 .5006958 .5006933 .5006946 979.986 971-8811 

' A& D Sept. 27-28 •• 354. 70 361.55 5.0 1.8 16.67 54 .5007058 .5006924 - 11 - 70 + 9 - 42 + 93 -12 .5006934 .500693S .5006934 979. 991 :1::0.mt 
6 A4 D Sept. 2R ••.•• ~.10 287.36 5.2 1.9 16.73 56 .500SSJ5 .500'!715 -II" - 72 + 7 - 42 + 93 - 12 • 5oost•<:S • 600'!720 .5008702 979.985 
6 A.4 D Sept. 28 ••••. 283.39 287.96 6.3 1.8 16.90 60 .5008837 .5008697 - 10 - 80 + ' - 42 +93 - 12 .5008697 -6008692 .5008694 979.988 

No. 118. Pierre, B. 1 A6 D Oct.8-4 ••••• 444.90 460.34 &.4 1.4 17.96 68 .6005625 .5005437 - 9 -124 + 6 - 35 +172 11 .6005453 .6005472 .6005462 980.432 
Dak., T. L. Warner. 2 A6 D Oct. 4 ••••••• 445. 30 459.90 5.1 1.9 17.65 69 • 500.5620 .5005442 - 10 -111 + & - 35 +172· - 9 • 5005460 .5005489 ,61JOM74 980.427 

7 A6 D Oct. 6-6 .•••. 440. 02 457.00 &. l 1.8 18. 70 57 .6005688 .5005476 - 9 -155 + 6 -35 +172 - 11 .5005486 .Sno.5481 • 5005484 9S0.423 
8 AO D Oct.6 ••.•••. 441.87 457. 21 &.4 1.9 18.30 68 .6005664 .5005473 - 11 -138 + 6 -35 +172 - 9 .50054i7 .SCJOS.193 .5005485 980.423 9S0.426 
9 Aft D Ocit.6 •••••.. 438.48 457. 34 4. 9 1.8 18. 98 56 .5005708 • 500.5472 - II -167 + 7 - 35 +172 - II .5005495 • 5005466 .5005480 980.425 
8 AS D Oct.4 •..•... 415.92 431.94 &. 2 1.9 18.06 68 .500fl018 .5005795 - 11 -128 + 6 - 36 +172 - 11 -5005~41 .5oo.'i825 .5005'l33 980.422 :1::0.ocn 

' A5 D Oct. 4-5 ••••• 419.64 435.02 6.0 2.0 17. 71 56 .500Ji9G5 .5005754 - 10 -114 + 7 - 35 +172 11 -5005~04 .5005.1;()() • li005802 980.434 
6 A"4 D Oct.& ••••••. 324.16 332. 72 &. l 1.8 17. 71 68 .5007724 .5007525 - 11 -114 + 6 - 35 +172 II .6007563 .5007571 .5007567 980.429 
6 A4 D Oct.6 ••••••. 82o.85 330-~ 5.2 1.8 18.50 60 .5007804 .5007569 - 10 -147 t ' - 35 +172 11 .6007607 ,5007579 ,5007593 980.419 

No. 119. Fort Dod!!e, 1 A6 D Oct.10-11 •.. 419.96 432.04 5.3 1.7 18.92 59 .5005960 .5005793 - 10 -164 + 5 - 20 +162 - 10 .5005761 .5005776 .60057M 980.312 

Iowa, T. L. Warner. 2 A6 D Oct.11 ..•... 421.54 432.50 &.O 1.9 18.36 60 • 5005ll38 • 500.5iS7 - 10 -141 + 8 - 20 +162 - 10 .5005760 .5006791 .5005776 9S0.309 
3 AS D Oct.11 ..•.•. 394.44 407.39 &. 4 2.0 I9.06 58 .5006346 .S006144 - 11 -170 + 6 -20 +162 - IO .5006141 .5006121 .5006131 980.305 .... 
4 AS D Oct.11-12 •.. 396.42 408.48 5.2 1.9 I8.93 118 .500631S .5006128 - 11 -165 + 6 - 20 +1112 - 10 .500611S .5006110 .5000112 980.313 11811.811 !ii 
11 AS D Oct.13 .••••. 892. 72 405. 74 6. 2 2.1 19.67 67 • 5006374 .5006169 - 11 -196 + 7 - 20 +162 - 10 • 500fll44 .5006121 .snotll32 980.305 

~ 6 A4 D Oct.12 ..••.. 310. 66 317. 94 &. 2 I.9 IR. fl9 69 • 500'«160 .5007875 - 11 -155 + & -20 +162 - IO .5007H69 .5007866 .6007808 980.311 :1::0.001 

6 A4 D Oct. I2 ...••. 309.35 316. 88 6.0 I.8 19.23 57 .500.<:094 .5007902 - 9 -li7 + 7 - 20 +162 - 10 • 6007!'85 ;5007S75 .5007880 980.306 

~ 7 A4 D Oct. I:l-13 .•. 3Jo.07 317.46 11.3 2.0 19.30 55 .500'«1'76 • 5007ll87 :- 11 -ISO + 9 - 20 +162 -JO .50071164 .5007857 .5007860 QR(). 31S 

8 A4 D Oot. I3 .••••• 310.04 317.00 6.4 I.8 19.22 59 .5008077 .5007899 - 10 -1'17 + & - 20 +162 - 10 .5007865 .50078611 .5007t;67 980.312 
~ 

No. 120. Keithsburg, I B4 D Oct.17-18 ••. 306. 54 313.88 5.0 I.9 IS.88 52 .5008169 .5007978 - IO -163 + 12 - 2a +171 - 15 .5007970 .500797S .5007972 

--~· 1 DI., T. L. Warner. 2 B4 D Oct. IS ..•.•. 306. 99 313.61 4. 9 I.9 IS.34 62 .500.Sl57 .5007985 - 10 -140 + 11 - 23 +173 - IS .5007980 .5008004 .5007992 980. 211 ~ 
3 B5 D Oct.18 .••••• 346. 18 356.89 5.2 l. 9 19.42 64 .5007232 • 5007015 - 11 -185 0 - 23 +li3 - IS .5006998 .5006977 .5006988 980.203 980.211 0 
4 B5 D Oct.18-I9 ••• 348.80 358.69 S.5 2.2 19.14 51 .5007178 .5006979 - 13 -174 + I2 - 23 +173 - 15 .50061165 .5006962 .5000964 980. 213 :1::0.ocn ~ 
Ii B6 D Oct. I9 ..••.. 360.52 370.42 4.9 1.9 18.02 61 • 5006944 • 5006759 - 10 -127 + 3 - 23 +li3 - 15 .5006772 .5006783 .5006778 980.209 O! 
II B6 ·D Oct.19 .•••.. 308. 58 3119.95 4.9 I.9 18.32 64 • 50Utill81 .5006767 - IO -I39 0 - 23 +I73 - 15 .5006794 .5006776 .5006785 980. 207 0 

No. 121. Grand Raf. 1 B4 D Oct. 27-28 •.. 323. 79 330.44 5.0 I.8 18.54 53 .5007733 .5007577 - 9 -148 + 10 + 6 +160 8 .5007584 .5007582 .5007583 
m•n I ':'ll 

ldR, Mich., T. • 2 B4 D Oct. 28 •••••. 326.36 332. 68 4. 7 2. 0 17.30 53 .5007672 .5007526 - 9 - 96 + 10 + 6 +160 8 .5007575 .5007583 .5007579 980.372 r.;:l 
Warner. 3 B5 D Oot.28 •••••. 372. 12 381. 47• 5.1 I.9 19.28 65 .5006728 .50116.'>62 - IO -ms - l + 6 +160 8 .5006577 .6006565 .5006571 980.367 11811.171 5 .4 B5 D Oot. 28-29 ••. 371. 92 380.54 5.1 1.9 IR.88 60 • 500~i31 .5006.'\7S - 10 -163 + 4 + 6 +160 8 .5006560 .5006561 .5006.560 980.371 :1::0.001 

5 B6 D Oct. 29 .••••. 386. 41 395.30 5.2 1.9 17.86 51 .500M78 .5006332 - 11 -120 + 12 + 6 +100 8 .5006357 .5006365 .5006361 980.373 
6 B6 D Oct. 29 •••.•. 387.96 398. 54 5.2 2. 2 16.95 49 .5006452 .5006281 - 12 - 82 +14 + 6 +160 8 .5006370 .5006353 .5006362 980.373 .... 

No. 122. Angola, Ind., 1 B4 D Nov. 2-3 •••• 316. 65 324.34 4.9 I. 7 I5.03 57 .5007908 .5007720 - 9 - 1 + 6 + 25 +200 - 10 .5007919 .5007906 .5007912 980.242 ~ 
T. L. Warner. 2 TI4 D No 3 •.•••• 319. 89 326.68 5.2 1.8 13. i8 58 .500iS27 .5007•)1;4 - 10 + 51 ... 5 + 25 +2!10 - IO .50078..~ .5007900 .S007S94 !IS0.249 .... 

11 B4 D Nov.6 •••••. 321.06 328.11 s.o 1.9 12.86 63 .5007799 • 5007631 - 10 + 90 0 + 25 +200 - 10 .5007894 .5007901 .5007898 980.248 !ii 
12 B4 D Nov.6 •••••• 317.80 325.38 5.0 1.9 13.82 57 • 5007879 .5007695 - 10 ... 49 + 6 + 25 +200 - IO .5007939 .5007930 .5007934 980. 233 t::I 
13 TI4 D Nov. 6-7 •••• 316.94 323. 85 4.8 1.8 14.86 M .5011791.10 .6007i32 - 9 + 6 + 12 + 25 +200 - 10 .500i924 .5007931 .5007928 980.236 
14 B4 D Nov.7 ••••.. 318.15 324.69 5.0 1.8 14.42 Sl .500i870 .5007711 - 9 + 24 + 11 + 25 +200 - 10 .5007911 .5007927 .S007919 980.239 .... 
3 B5 n Nov.a .••••. 36a.36 373.62 5.2 1.8 14. 76 56 .5006890 .500~701 - 10 + 10 + 7 + 25 +200 - 10 .5006912 .5006898 .5006905 980.236 !7.1 

0 
4 B5 D Nov. 8-4 •••• 364.43 373.04 5.2 1.8 14.89 60 .5006869. .500tl711 - IO + s + 4 + 25 +200 - 10 .5006883 .5006900 .5006892 980. 241 980.MI rJl 
9 BS D Nov.6 •••••. 368. 72 379.I8 5.0 I.8 12.95 63 .5006790 .5006602 - 9 + 86 0 + 25 +200 - IO .5000882 .5006869 .5006876 980.247 ~0.001 ~ IO B6 n Nov. 6-6 •••. 371.12 380.50 6.0 I.9 12.80 51 • 5006746 .5006579 - 10 + 92 f + II + 25 +200 - JO .5006854 .5006862 .5006858 980.254 

IS B5 D Nov.7 •••••. 361.56 372.07 5.4 I.9 15.25 59 .500111l24 .5006729 - 11 - 10 + 4 + 25 +200 - 10 .5006922 .5006902 .5006912 llS0.233 ~ I6 B5 D Nov 7 •••••• 36o. 78 370. 94 5. 2 2. 4 15. 90 611 ;5006939 • 5()1J6749 - I3 - 38 + 3 + 25 +200 - 10 .5006906 .5006891 .5006898 980.239 
5 B6 D Nov 4 •••••• 377.91 386.90 5.1 1.8 14.01 57 .5006624 .5006470 - 9 + 41 + 6 + 25 +200 - 10 .5006677 .S006698 .5006688 980.2U 
6 B6 D Nov.4 .••••. 376. 56 388.00 S.3 1.8 13.89 61 .5006648 .S006452 - IO + 47 + 2 + 25 +200 - 10 .&no6702 .5006681 .5006692 980. 2-13 
7 B6 D Nov. 4-5 •••• 378.39 388.92 5.2 I.9 I3.90 57 .5006616 .50064.~7 - 11 + 46 + 6 + 25 +.200 - 10 .SOOH672 ;5006668 .5006670 980. 251 
8 D6 D Nov.6 •••••. 379.62 39o.22 5.0 I.8 13.34 60 .5006595 .500641S - 9 + 70 + 3 + 25 +200 - 10 .5006674 .5006669 .5006672 980. 250 

l!ilo. 123. Albany, N. · 1 B4 D Nov. 16-17 •. 3.~0.32 339.02 4.8 1. 7 13.58 61 .5007580 .5007385 - 9 + 59 + 2 + 29 +227 - I7 .5007644 .5007647 .5007646 

~~I Y., T. L. Wruner. 2 B4 D Nov. I7 ••••. 332.17 340.80 5.1 1.8 12. 75 57 .5007538 .500i346 - 9 + 94 + 5 + 29 +227 - 17 .5007640 .5007646 .5007643 980.347 
3 B5 D Nov. I7 •••.. 382. 91 395. 74 5. 2 I.9 12. 61 52 .5006538 .5006325 - !1 +too + 10 + 29 +227 - 17 .5006649 .5006634 .5006642 980.339 llSO.HI 
4 B5 D Nov. 17-18 .. 385. 00 396.!14 &.O I.8 12.37 53 .5006502 .50011306 - 9 +110 + 9 + 29 +227 - 17 .50061)24 .5006626 .5006625 980.345 :1::0.001 
5 ne D Nov.18 ••••• 396. 10 4fl.9.66 S.3 1.8 12.39 5I • 5000."!20 • 5006125 - 10 +1119 + 11 + 29 +~::!7 - 17 .5006442 • 500644.5 .5006444 980.340 
6 B6 D Nov. IS ••.•. 394. 62 407.95 5.0 1.9 12. 70 55 .5006344 . 50061361- 10 + 911 + 7 + 29 +227 - 17 .50()6449 .5006439 .5006444 980.340 

No. 124. Port Jervis, 1 R4 D Nov. 22-23 •• 333.68 342.34 5.0 1.8 8. 70 52 .5007503 .5007313 - 9 +264 + 10 + 70 +250 - 11 .5007827 .5007817 .5007S22 980.230 
N. Y.,T.L. Warner. 2 B4 D Nov.23 ••••• 336. 16 344. I6 S.2 I.6 7.62 73 .5007448 .5007275 - 9 +3u9 - 11 + 70 +2!'10 - II .5007796 .5007803 .5007800 980.239 

3 B5 D Nov.23 •••.• 379. 10 389.70 5.I 1.9 8.10 66 .50066(13 • 50:16423 - 10 +2S9 4 + 70 +2W - It .5000037 .5006937 .5006937 980.223 
4 B5 D Nov. 23-24 •. 377.92 388.00 4.9 1. 7 8.04 59 .5006624 .5006452 - 9 +2fi4 + 3 + 70 +2ro - II • 5mli93l .5006939 .500693S 980.224 980.Zll 
9 B5 ]) Nov.25 ••••• 378.54 389.39 5.0 I.9 8.46 52 .5006613 .5006428 - 10 +274 + 9 + 70 +250 - II • 5006945 .5006940 .5006942 980.221 
5 n6 D Nov.24 .•••. 387.50 398.30 5.1 1.9 9.10 56 • 5006-IRO .5006285 - IO +247 + 6 + 70 +2r,n - II .5006762 .50()67R7 .5006764 980. 215 :o.oo:a 
6 B6 ]) Nov.24 ••••. 384.20 395.65 5. 2 1. 8 9. 76 61 .5000516 .5006327 - 10 +2201+ 1 + 70 +2:.0 - II .5etl1i;"-:O .5006777 .5006782 9ll0. 207 I-' 
7 B6 D Nov. 24-25 .• 384.82 396.13 5.0 I.8 9.92 60 .5006505 .51106319 - 9 +213"+ 2 + 70 +2.'iO - II .5006770 • 50067114 .5006767 980. 213 01 
8 B6 D Nov.25 ••••• 386.66 397.34 5.2 1.8 9.38 63 .5006474 • 5006300 - 10 +235 - + 70 +250 - 11 .5006757 .5006763 .5006760 980.216 ~ 
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ColncM~nce In Tota.I aro Period uncoine.ted Corrections (seventh decimal place) Period corrected 
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Pen- Tern- Rate 

Station and observer 
Bwfng du- Posl- Date 11era- Pres- 'I Meang 
No. lum tlon Chro- Chro- tu re sure Chronom- Chrollom- Tern- Chronom· Chronom-

nom~ nome- Inf- Pres- Chro- Chro- Flex- fl terNo. ter No. tlal Final eter No. eterNo. Arc ¥:!" sure nom- nom- ure eter No. eter No. Mean 

1823 1841 1823 1841 eter et.er 1823 1841 
pi 

No. No. 
1823 1841 0 

0 ------ -------------------------- -- ---------------
1912 '· .. mm. mm. • c. mm. II. '· .. '· '· D1111e1 Dl/flU t 

Washlngtoo, D. 0., · l A6 D Jan.13-14 .•. 44(L82 400.92 5. 2 1. 7 3.70 &II .500li678 0.500&.ISO - 10 +475 + 2 +148 HOO - 8 0.5006285 o. 500tl289 0.S006287 
.., 

Coo.•t and Oeottetio ll .A6 D Jan. H ...... 445. 72 41\6. 36 4.S 1.8 2. 45 59 • 5005615 .500.;367 - 9 +1>26 + 1 +148 +400 - 8 .50062i3 .5006277 .5006275 ~ Survey Office, T. L. 3 A6 D Jan. 14 ...••• 445. 14 467.~ 5.11 1.8 l, 94 !l3 .5005622 .5005351 - 11 +541 3 +148 +400 - 8 .li006297 • /J006!l78 .Ji006288 
Warner. 4 A6 D Jan.14-15 ••• 447. 2S 4tltl.6S 11.0 1.(1 2.19 U3 .5005696 .5005363 - 8 +537 2 +148 +400 - 8 • 5006263 .50062S2 ,5006272 1:1 

Ii .116 D J'an. 15 •••••• 445.llS 41\.1.~S 5.0 1. \l 2. 53 flt • 5005623 .50053'>"'2 - l~ +S23 0 +148 +400 8 .5000276 • li006287 .5006282 Q 
6 A6 D 1an.15 •••••. 4411.. 24 461. 76 5.3 1.6 2.99 60 .5005685 .SOOM.."O - 9 +504 + 1 +us +400 8 • 5006321 .5006314 

10 AS D 1an. 16-17 ••• 413. 53 42S.91 S.2 1. 7 4.04 63 .5000003 .5006836 - 1(1 +459 - 2 +123 +351i 8 .5006615 .5000022 t.:11 

11 AS D 1an.17 .••.•• 413.G2 -130.16 5.3 Lii 3.67 63 .5006052 .5000819 - 11 +475 - 2 +123 +3511 8 .5006629 .OOOOWl 0 

12 AS D Jan. 17 .••••• 411. 73 4:39.22 5.ll 2.1 4.00 r,7 • .;oo6070 -~ - 10 +461 + 4 +123 +:155 s • 0000049 .5000634 .500M42 t:i 
t.:11 

13 A5 D fan. 17-18 ••• 412. SS 428.42 5.3 1. 7 4.47 53 • 5!106063 .500.'>."42 - 10 +441 + 8 +123 +SM 8 • 5006617 .5006628 .500IJll:?2 ~ 14 AS D Jan. 18 •••••. 41)9. 2.5 425.34 5.3 1.9 5.06 58 .li(l06116 .500bSS5 - 11 +416 + 3 ~123 +355 8 -5006639 .liOOf,640 • li006ll-!0 
15 AS D 1nn.18 •••••• 405. ~s 421.93 5.3 0.9 5. 72 611 • .?006171 .5005932 7 +889 8 +123 +3f>5 8 .so00660 .50066.53 .5006656 0 
7 A4 D Jan. lf>-16 ••• 321.30 :m.oo 0.5 1.8 '3.73 11& .fi007"1\)3 .5001l'163 11 +472 5 +133 +376 8 • 5008374 .600~~7 .51JOS.180 

~ 8 A4 D Ja11. rn::.: .. 321.31 331.52 0.4 2.1 3.56 60 • 511()7793 .5007553 - 11 +479 + 1 +133 +376 8 .~$7 .5008300 .sons:is.s 
9 A4 D J:ln. 16 •••••• :J:MJ.14 331.02 li.S 2.1 3.M 61 .0007821 .5007564 - 12 +4SO 0 +133 +3'6 - 8 .5008414 .5008400 • 50084.07 ! Washlngtotl, D. C., 1 Bf D Jan. 111-14 ••• 331.35 342.05' 5.1 1.5 4.52 65 .5007556 .5007800 - 8 +439 - 5 +us +400 - 8 .6008122 

Coast and Geodetic I 2 B4 D Jan.14 •••••. 334.lS 345.66 4.9 1.9 3.40 59 .ll007492 .5007243 - 10 +486 + 2 +148 +400 - 8 .5008110 !'<l 
Survey 0111ce, T. L. 3 B4 D Jan.14 ...... 333.no 3.JU.13 5.0 l. 8 2.88 1:14 .5007505 .5001233 - 9 +508 - 3 +148 +400 - 8 .500$141 
Warne.r. 4 B4 D Jan.14-15 ... 335.38 346.17 5.0 1. 7 3. 10 5~ .5007465 .5007233 - 9 +499 + 3 +148 +400 - 8 .oonsoos ~ 

II B4 D Jan.15 ...... 334. I~ 345.20 s. 1 1.8 3.35 57 .5007493 .5007253 - 9 +488 + 4 +148 +400 - 8 .SOOSlUI 
I 6 B4 D fall. 15 ••.••• 331. 01 343.04 6.2 1. 7 3. 73 64 .5007564 .5007298 - 10 +472 - 3 +148 +400 - 8 .5008U13 t.:11 
I 7 Bo D Jan: lf>-16 •.• 37.;.20 3S\l.62 5.2 l. 9 4.46 S7 .5000654 .5000425 - 11 +H2 + 4 +133 +376 - 8 .5007214 ~ 8 B5 D Jan. llJ .• · .... 375. 55 389.52 5.0 l. 9 4.38 60 .5006666 .500tl427 10 +445 + 1 +133 +3i1l - 8 -li007227 

II B5 D 1an.16 ...... 373. 78 388.17 5. 1 2.0 4.39 61 .5006697 .50011439 - 10 +445 0 +133 +376 - 8 .5007257 t"" 
to B6 D J:m. lt'.-17 ••• 3$6.02 399.36 S.2 1. 7 4.85 56 .5000485 • 500tl26S - 10 +425 + 4 +123 +355 - 8 .5007019 "d 
11 Bo D Jan.17 •••••• 385. 21 300.49 5.2 1.8 4.59 tl9 • 50064911 • 500626IJ - 10 +436 8 +123 +35~ - 8 .5007002 Q 
12 Bel D Jnn.17 •••••• 384.!'IS 400.26 4.S 2.2 4.78 37 • 5000.502 .li0002M - 11 +428 + 24 +123 +355 8 .50070SS t!I 
13 B6 D Jan.17-18 ••. 3fl..'\.02 398.56 4.9 1.11 5.18 &! .5006502 .5006280 - 8 +411 + 7 +1:13 8 • .5007027 g 14 B6 D 1ah.18 •••••. 3,<;2. 07 396.11 s.o l.S 5. 7tl 5(\ .0006002 .5006320 - 9 +387 + 5 +123 8 .5007050 .500701i0 
lS B6 D Jan. 18 •••••. 379. 2:1 393.57 5.4 1.2 6.38 61 .5000002 -~- 8 +361 0 +121 8 ,5007070 • 50071l6fl 

.I>-
1914 1838 3477 1838 3477 1838 347'1 1838 3477 H ..... 

Wsshlngton, D. c., l Bf D July &-11 ••••• 313.41 307.26 4, 4 1. 7 22.02 5'1. .50079il0 . 0008150 - 8 -294 + 6 +470 +292a - 11 .5008153 .5008135 .5008144 0 
C~t encl Oeodetlc 2 B4 D July 9 ....... 31.J. rp; :;;1lt. to 4, 7 1.(1 22. °'~ l~I .500i'973 .Sl10S138 - 9 -297 + 4 +470 +2!l'l - 11 .5008130 .5008117 .5008124 !ZI 
Survey Ofllce, John 3 B4 D July9 ....... 316.34 l!OX.32 4.8 1.1!' 22.12 62 • ll00791S • .50Qi!122 - 8 -298 + 2 +470 +292 - 11 .5008070 .5008009 .liOOSOSi 
D.roweIL 4 BS D July 9-10 •••. 300. 74 34•U8 4.9 1.9 2'J. 45 liS .5007018 .50072'!2 - 10 -312 + 6 +523 +329 - 11 .5007214 ,5007234 .500~ ............... !2l 

s B5 D July to ...... 355, 13 3.JF..76 4.n 2.0 22 • .J2 60 . Sll0i1149 . 5007220 - 10 -311 + 4 +S23 +329 - 11 • !i007221 • 5007232 ............... ? 
6 BS D July 10 ..... : 351\. 04 346.69 S. l 1.9 22.52 62 . 5007031 .5007221 - 10 -315 + 2 +523 +829 - 11 .5007216 .5007218 ................... 
7 B6 D July 10-11 ... 31'"3.06 (b) 4.8 l.S 23.02 54 .500tl80!! (b) - 9 + 10 +567 (b) - 11 ~ ............ ~" .. ............... . .. . ,. .......... is 8 Btl D 1uly 11 •••••. 81:li.96 (b) 5.2 2.3 :l2. 9! 5d • 50068fl4 fb) - 12 + 8 +567 (b) - 11 .6007024 ................ ........ ...... .. .................. 
9 B6 D July 11 ...... &;7. so (b) s. 4 1.8 22.811 50 . 500680(} (~) - 10 + 8 +567 (b) - 11 .6007031 .................... ................. ................. 

1836 1838 1836 1838 183 1838 1836 1838 
Washington, D. C., 1 B4 D J'uly 21...... 2.'16. OS 312. 2(1 5.1 2.0 23.02 51 .50084.~8 .5008019 - 10 -336 + 13 - 6 +441• - 11 .5008109 .500$116 .5008112 

Coast and Geodetic 2 B4 D 1uly 21-22... 2!15. 34 811. 70 5.5 2.1 23.15 52 .5008479 .5008033 - 12 -341 + 12 - 5 +441 - 11 .5008122 .5008122 .5008122 
Survey Oftice, John 3 B4 D Jnly 22 ...... 

1 
2!.15. 01 311. 7'.! 5. I 2.0 23.2S 53 .SOOS489 .5008033 - 10 -346 + 11 - ll +441 - 11 .5008128 ,liO()Sll8 .5008123 

D. Powell. 4 B5 D 1l'1Y 22 ...... , S29.06 350.71'> 5.4 2.1 2>.40 00 .0007609 • 5007138 - 11 -352 + 6 - 2 HSO -11 .ll0072:J8 • 50072~9 .00072H 
Ii BS D Jnly 2Z-23... 328. 88 3fiU10 5.1 2.0 2~.S2 63 .5007613 .0007114 - 10 -357 + 2 - 2 H;<;O - 11 .5007235 • 5007218 .5007226 
6 BS D July 23...... 329. 33 351. 52 5.7 2.0 23.(i8 65 • SOl17li02 .5007123 - 13 -3fi4 0 - 2 HOO - 11 .5007213 .60072111 .5007214 
·7 B6 .D July 23.... .. 338. 62 360.66 5,3 2.0 23.92 60 . 5007394 .5006941 - 11 -3H + f+H ~44!) - u .6007017 , ll000999 .6007006 



8 B6 D July 23-24 ••• 337.94 358.Sl 5.2 1.9 24.15 68 .5007409 .5006977 - 11 -383 - 3+14 +449 - 11 .5007015 :5007018 ·.5007016 
9 1~6 D July24 •••••• 33$.93 3J.).10 5.4 2.0 2·1.32 52 .5007387 .5006972 - 11 -301 + 12 + 14 +449 - 11 .5007000 .5007020 • 5007010 

10 D6 D July24 •••••• 339. 44 3til. 24 4. 7 1.9 24.42 53 .5007376 .5006930 - 9 -395 + 11 + 57 +514 - 11 .5007029 .5007040 .5007034 
11 B6 D July 24-25 ••. 338.96 3(11.45 5.5 2.1 24.52 53 .50073~7 .500f\926 - 12 -3!111 + 11 + 57 +514 - 11 .500703.1 .5007029 .5007031 .......... 
12 B6 D July 25 •••••• 339.43 362. 44 5.1 2.0 24.48 54 .5007376 • 500".007 - 10 -397 + 10 + 57 +514 - 11 .5007025 • 5007013 .5007019 

1823 18.U 1823 1841 1823 1841 1823 1841 
No. 135. Parkersburg, 4 BS D Aug. 25 ••••• 317.35 315.59 5.7 2.3 22.30 55 .5007890 .5007034 - 13 -306 + 9 -140 -157 6 .5007434 .5007461 .5007H8 980.022 

W. Va., John D. 5 D5 D Aug.25-26 ••. 316.34 316.35 5.9 2.1 22.10 57 .5007915 • !i007915 - 12 -2'J7 + 7 -140 -157 - 6 .5007467 .5007450 .5007458 980.019 
Powell. 6 D5 .D Aug.26 •••••• 317.35 317.07 6.3 2.2 21.85 57 .5007890 .5007897 -H -2S7 + 7 -140 -157 - 6 .5007450 .5007440 .5007445 980.024 

16 D5 D Aug.2'l ••.•.. 317. 44 31G.02 5. 7 2.2 22.12 56 .50078&! .5007923 - 13 -2'.JS + 8 -147 -150 - 6 J.007432 .5007464 .5007448 980.022 
17 D5 D Au~.2f40 .•. 316. 06 317.26 5.5 2.0 22.02 60 .5007900 .r.007892 - 12 -294 + 4 -147 -150 - 6 .5007445 .5007434 .5007440 980 025 
18 B5 D Aug.30 •••••. 317. 40 318.02 5.4 I. 9 21.90 63 .5007889 .5007874 - 11 -289 + 1 -147 -150 - 6 .5007437 .5007419 .5007428 980'.030 
19 D5 D Aug.30 .•.... 318.10 317.60 5.5 2.0 21.90 51 .5007872 .5007884 - 12 -2~9 + 13 -147 -150 - 6 .5007431 .5007440 .5007436 980.027 
20 D5 D Aug.30-31. •. 317.21 317.27 6.0 2.1 21.90 54 .5007894 .5007892 - 14 -289 + 10 -147 -1.'iO - 6 .5007448 .5007443 .5007446 980.023 980.022 
21 BS D Aug.31 .••... 317.66 317.62 5.2 1.9 21.90 56 .50078$2 . 5007883 - 11 -289 + 8 -147 -150 - 6 .500H37 • 5007435 .5007436 980.027 :1:0.001 
7 D6 D Aug.26 .•...• 324.92 324. 02 t).2 2.5 21.90 68 .5007706 .5007i2S - 15 -289 + 6 -143 -146 6 .500725~ .5007278 .500726n 980.015 
8 D6 D Atig.~27 ••• 324.02 324.98 5.6 2.1 21.90 ·52 .5007706 .5007704 - 12 -289 + 12 -143 -146 6 .50072108 .5007263 .5007266 980.017 
9 D6 D Aug.27 ••••.. 325. 23 325. 56 6.0 2.1 21.90 57 .5007695 .. ~0076!ll - 13 -289 + 7 -143 -146 .,... 6 .50012;;4 .5007244 .500724n 980.023 

22 D6 D Aug.31 ••••.. 325.68 324. 59 5.5 2.0 21. 90 52 .50076S8 .5007714 - 12 -289 + 12 -138 -154 6 .!i007255 .5007265 .5007260 980.019 .... 
23 D6 D A ug.31,Sept. 325.16 324. 53 5.0 1.9 21.95 55 . 5007700 .5007715 - 10 -291 + 9 -138 -154 6 .5007264 .5007263 .5007263 980.018 !zl 

1. ;) 24 D6 D Sept. I. ..... 325. 42 324.94 4.8 1.9 21.95 56 .5007694 .5007705 - 10 -291 + 8 -138 -154 6 .5007257 .5007252 .5007254 980.021 

.500'i'702 
rtJ 

No. 136. Columbus, 4 B5 D Sept. 8 •••• :. 325.10 325.14 5.6 2.0 20.95 64 .5007701 - 12 -249 + 10 '-181 -159 5 .5007265 • 50072!l6 .5007276 980.090 ~ 
Ohio, John D. Pow· 6 D5 D Sept.8-9 •••. 324.36 325.80 5.8 2.1 20.82 58 .5007719 .5007685 -13 -244 + 6 -181 -159 6 .6007282 .5007270 .6007276 980.000 Q 
ell. 6 D5 D Sept. 9 ••.... 325.47 327.00 4.6 1.8 20.55 60 .5007693 • f.007657 - 8 -232 + 4 -1111 -159 5 .5007271 .50072"7 .5007264 980.094 980.ll!l!I > 

7 Il6 D S0pt.9 •...•. 334.58 335.42 4.9 1. 7 20.40 53 .5007483 .5007465 - 9 -226 + 11 -175 -146 5 _50070;9 .5007090 • 5007084 980.088 :1:0.001 1--1 8. D6 D Sept. 9-10 ••. 333 .• 62 335.35 6.1 1.9 20.30 56 .5007504 .5007466 - 10 -222 + 8 -175 -146 5 .5007100 .5007091 • 500709tl 980.083 ...... 
II B6 D Sept.10 ••••. 334. 70 336.05 4.9 1.8 20.10 58 .5007480 .5007450 - 9 -214 + 6 -175 -146 5 .5007083 .5007082 .5007082 980.088 0 

!zl 
o. 137. Indlan~lisl l D6 D Sept.15 •..•. 331. 72 332.99 4.3 1.5 21.40 60 .5007548 .5007jl9 - 7 -268 + 4 -187 -157 6 .5007~ .5007085 .5007084 on .. , 

rtJ 

Ind.,lohnD. owe I. 2 D6 D Sept.15-16 •• 330.82 332.54 5.3 2.0 21.48 69 .5007569 .5007529 - 11 -271 4 -187 -157 6 .5007000 .5007USO .50070R5 9S0.087 0 
:i D6 D Sept.16 •.••• 332.55 333.62 4.8 1.8 21.45 62 .5007529 .5007505 - 9 -270 + 12 -187 -157 6 .5007tlti9 . 60010;5 .5007072 980.092 980.0llO "'ii 
4 J!5 D Sept.16 •.... 323.35 325. 76 5.2 1.8 21.45 49 .5007744 .5007686 -10 -270 + 15 -196 -140 6 .5007278 .5007275 .6007276 980.000 :1:0.Dtll 
6 D5 D Sept. 16-17 •. 322.92 325. 77 5.2 ,1.8 21.40 52 .5007754 .5007886 -10 -268 + 12 -195 -140 6 .li0072S7 .6007274 .50072!!0 980.0AA Q 
6 D5 D Sept.17 •.... 324.16 325.63 4.8 1.9 21.30 54 .5007724 .5007689 -10 -264 + 10 -195 -140 6 .5007259 .5007279 .0007269 980.092 

~ No. 138. Sf,ringfteld, 1 D6 D Sept. 24 •.... 331.67 332.84 5.9 2.1 21.68 46 .5007549 .5007534 -12 -276 + 18 -174 -164 8 .6007097 .5007092 .6007094 _ .. ] 
Dl.,John .Powell. 2 D6 D Sept. 24-25 •• 333.16 333.62 6.7 1.9 20.98 48 .5007615 .5007504 - 12 -251 + 16 -174 -164 8 .60070'!6 .50070..~ .5007086 980.087 .... 

3 B6 D Sept. 25 •.••. 336.38 336.42 4.6 2.0 19. 72 49 .5007443 .5007442 - 9 -198 + 15 -174 -164 8 .5007069 • 6007o;s .5007074 980:092 980.089 ~ 
4 D5 D Sept. 25 •..•. 327.65 327.47 4.6 1. 7 19.58 53 .5007642 .5007646 - 8 -192 + 11 -176 -163 8 .6007269 .50072.'ltl .5007278 9SO. 0.<;tl :1:0.001 
6 D5 D Aept. 25-26 •• 327.lS 328.28 4.7 1.9 19.35 56 .5007653 .5007628 - 9 -182 + 8 -176 -163 8 .50072~6 .5007274 .5007280 9Sll.0.'8 Ii'-
6 D5 D Sept. 26~; .•. 328.94 329.93 5.0 1.9 18. 77 5S .5007612 ·.5007589 -10 -158 + 6 -176 -163 8 .5007266 .5007256 .5007261 980.096 !zl 

N3a1::·J'.ei'=~r.Mo., l D6 D Oct.5 ••••••• 309.92 313.16 4.3 1. 7 19.60 S'Z .5008080 .5007996 - 7 -193 + 7 -255 -175 7 .5007625 .5007621 .5007623 mom] 
t:i 

2 D6 D Oct. 5·6 ••.•. 3UU.G3 312.93 5.1 1.8 19.78 60 .5008087 .5008002 - 9 -200 + 4 -255 -175 7 .5007620 .5007615 .5007618 979.879 ..... 
3 D6 D Oct.6 .•••••• 310.00 312.56 5.3 1.8 19.90 63 .5008078 .5008011 -10 ~205 + 1 -255 -175 7 .5007602 .5007615 .5007608 979.~83 1179.874 rtJ 

0 
4 ll5 D Oct. 6 ..••••• 300.96 30~.82 6,5 2.1 20.12 59 .5008321 .5008215 -12 -215 + 5 -235 -140 7 .5007857 .500i&l6 .5007852 979.8li4 :1:11.()()'A r:n 
6 B5 D Oct. 6-7 ••••• 300.94 3fJ4.2S 5.2 1.6 20.30 :,:= .5008230 9 -222 - 17 -235 -140 7 .5007831 .50078.~5 .5007833 979.~72 ....:i 
6 D5 D Oct. 7 ••••••• 301.40 304.50 4.6 1. 7 20.48 .50082241- 81-230 + 1 -235 -140 7 .5007829 .5007840 .5007834 979.871 > rn 

No. UO. loplin, Mo., 1 B6 D Oct.13 ....•• 306.38 309.55 4.6 1.6 20.38 54 .5008173 .5008090 - 7 -225 + 9 -221 -148 6 .5007723 .5007713 .5007718 _ .. ] ~ 
lohn D. l'owell. 2 D6 D Oct. 13-14 ••• 306.68 309.44 4.6 1. 7 20.35 til .5008166 • 5008092 - 7 l-224 + 3 -221 -148 6 .500i711 . .5007710 .5007710 979.842 

3 D6 D Oct.14 .••.•• 306.96 309.14 4.9 1.6 20.28 66 I . 5008158 .5008100 - 8 -221 - 2 -221 -148 6 .5007700 .5007715 .5007708 979.1143 1179.841 
4 D5 D Oct.14 ....•. 299.56 301.92 5.2 1.8 20.15 58 .5008359 .5008294 ·- 10 ·-210 + 6 -216 -158 6 .5007917 .5UOMO .5007914 97U.840 :1:0.000 
5 D5 D Oct.14-15 ..• 299.59 301.92 4.9 1.6 211~08 68 i • 500'>358 .5008294 - 8 -213 3 -'-216 -158 6 .5007912 .5007906 • 5IJ079ll9 . 979.842 
6 B5 D Oct.15 .•.••• 300.30 301.92 4.4 1.6 19.95 65 I • 5008339 • 5008-"94 - 7 -207 1 -216 -158 6 .5007902 .5007915 .5007908 979.842 

I 
,. 1-312 + No. 141. Fort Smith, l D6 D Oct. 20 ...••• 290.55 293.00 4.5 1.6 22.45 55 ' • 5008620 .5008547 - 9 -213 -150 6 .5008091 .5008081 ,5008086 m ... , Ark., John D. l'ow- 2 D6 D Oct. 20-21.. • 200. 74 292.&I 5.0 1.6 22.45 74 .5008614 

• 5UOS551 1- II -a12 - 9 -213 -150 6 .5008066 .50080titi .5UOlill6G 979. 704 
ell. 3 D6 D Oct. 21 •••.•• , 292.26 294.00 5.1 1.8 22.30 66 .5008569 .5008518 ~ 9 -306 - 2 -213 -150 6 .5008033 .5008045 • 500l!039 979. 714 979.706 

4 D5 D Oct. 21...... 283. 25 286.16 4.4 1.6 22.80 74 ,5008842 .5008752 - 7 -327 - 8 -222 -150 6 .500S272 .50tlX254 .5UOS263 979. 704 :1:0.002 
5 D5 D Oct. 21-22... 284. 40 286.86 4.3 1.3 22.40 66 .5tX&OO .5008730 - 6 -310 - 2 -222 -150 6 .5008280 .500S2.i6 .fiOOS258 979. 705 
6 B6 D Oct. 22. • • • • • 286. 29 287.96 4.1 1.5 22.02 57 . ,5008747 .5008697 ..,. 6 -294 + 7 -222 -150 6 .5008226 .5008248 • 5008237 979. 714 . 

11 Chronometer rates were determined by star observations. 
b Chronometer 3477 f3iled to break for the last day's ohs<irvatlons. 
c Chronomctor rates were determined from Western U Dion noon signals, 

..... 
Qt 
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Pendulum obsm•ationa and reductio118-Continued. 

Coincidence in- Total arc Period uncorrected Corrections (seventh decimal place) Period corrected 
terval 

Pen- Tem- Rate 

Station and observer 
Swing du- Posi- Date ¥era-

Pres- , Memf 
No. tlon Chro- Chro- sure 

!um ure Chronom- Chronom- Tern- Chronom- Chronom-
nome- nom&- Inl- Final eter No. eter No. Arc pera- Pres- Chro- Chro- Flex- eter No. eter No. Mesn 
terNo. terNo. ti al sure nom- nom- ure 
1823 1841 1823 1841 ture eter eter 1823 1841. 

No. No. 
1823 1841 

----· --------------------------------------------
1914 '· 8. mm. mm. • c. mm. ,_ B. '· B. .. Dvnta Dlfl&U 

No. 143. Hot Springs, 1 B6 D Nov.4 ••••••• 293.84 296.42 4.9 1.6 17.32 62 0.500852.1 0.500R448 - 8 - 97 + 2 -209 -142 - 7 0.500'!204 0.5008196 0.5008200 979.651 

I Ark., J'ohn D. Pow- 2 B6 D Nov. 4-5 •••• 293.54 296.02 4.8 1.5 17.35 79 .5008531 .5008459 - 8 -98 - 14 -209 -142 - 7 ;50081115 .5008190 .5008192 979.654 
ell. 3 136 D Nov.5 ....... 295.08 297.10 4.9 1. 7 17.25 62 .500S487 .5008429 - 9 - 94 + 2 -209 -142 - 7 .5008170 .5008179 .5008174 979.661 979.659 

4 BS D Nov.6 ....... 287.56 290. 74 5.0 2.0 17.48 55 .500~i09 •. 5008614 - 10 -lM + 8 -216 -136 - 7 ;500'J3RO .5008365 .5008372 . 979.661 :1:0.002 
6 BS D Nov.IHI ••••. 287.42 290.10 4 •. 4 1.4 17.48 69 .500~713 .5008633 - 7 -lM - s -216 -136 - 7 .50()11.~74 .500<;374 .5008374 979.660 
6 BS D Nov.6 ••••••. 288. 7S 290. 77 5.2 1.9 17.35 59 .5008673 .5008613 - 11 -98 + 5 -216 -136 - 7 .5008346 .5008366 .5008356 979.667 

No. 142. Texarkana, 1 B6 D Nov.11 •••.. 277.68 2S0.74 5.2 2.2 24. 75 40 .5009020 .~21 -12 -409 + 22 -230 -136 - 5 .5008386 .50083Rl .5008384 979.679 

I Ark., J'ohn D. Pow- 2 B6 D Nov.11-12 ••• 278.23 2Sl. 74 5.1 1.8 24.60 46' .5009001 • 50Q8.S89 - 9 -402 + 17 -:l:liJ -136 - 6 .5008372 .5008354 .5008363 979.687 
-ell. 3 B6 D Nov.12 •••••• 277. 72 279.82 6.5 2.0 25.15 53 .5000018 .50089.';() - 12 -425 + 12 -230 -136 - 6 .500.'f.368 .50083&1 .5008371 979. 58f, 979.1187 

4 B5 ·n Nov.12 •• · •.. 271.56 2i3.95 5. 4 2.0 25.62 54 .5009223 • 5009142 - 11 -441 + 11 -216 -145 - 6 .6008561 • 5008551 .500%56 979.689 :1:0.001 
Ii BS D Nov.12-13 ••• 271. 26 273.22 5. 7 1.9 25.68 66 .5009".33 .50119167 - 12 -447 + 1 -216 -145 - Ii .5008554 .500R559 .5008556 979.689 
6 B5 D Nov.13 •••••• 271.08 2_72.91 6.3 1. 7 25.85 75 .5009240 .5009177 - 10 -455 - 9 -216 -145 - Ii .6008545 .5008553 .6008549 979.592 

Nci. 144. Alexandria, 1 B6 D Nov 18 ••••• 270.02 272.46 4.9 1.9 21.75 53 .• 5009275 .5009193 - 10 -283 + 11 -212 -138 - 6 .5008775 .5008767 .5008771 979~428 

I - -La., John D. Powell. 2 no D Nov.lS-19 •. 269.83 271.99 4.9 1.6 21.90 63 .500921'2 .5009209 - 8 -289 + 2 -212 -138 - 6 .5008769 .5008770 .5008770 979.428 
3 B6 D Nov.19 •••••. 269.96 271.88 4.4 1.5 21.90 71 .5009278 .5009213 - 7 -289 - 6 -212 -138 - 6 .5008768 .5008767 .5008768 979.429 979.429 
4 n5 D Nov.19 ...... 263.69 266. 74 6.1 1.8 22.05 57 .5009499 .5009390 - 9 -295 + 7 -220 -122 - 6 .500S976 .~5 .5008970 979.427 :1:0.000 
5 n5 D Nov.19-20 ••• 26-1.26 266.26 6.2 1.5 22.25 80 .5009515 .5009407 - 9 -3M - 14 -220 -122 - 6 .50089fl2 .5008952 .5008957 979.432 
6 B5 D Nov.20 •••••. 264.01 266.11 5.5 1.9 22.12 66 .5009487 .50094.12 - 11 -298 0 -220 -122 - 6 .6008952 .5008975 .5008964 979.429 

No. 145. J,aurel. Miss., 1 B6 D Nov.24 •••••. 278.80 281.80 6.8 1.9 16.20 49 .5008983 .5008887 - 12 - 50 + 14 -218 -134 - 6 .5008712 .5008700 .6008706 m.~I J'ohn D. Powell. 2 116 D Nov.24-25 ••• 279.56 282.21 5.3 1.8 16.48 54 .500b"959 .5008874 - 10 - 62 + 9 -218 -134 - Ii .6008673 .5008672 .6008672 979.466 
3 116 D Nov.26 •••••. 281.06 :!Sl.12 5.0 2.0 16.15 59 .5008911 .5008845 - 10 -48 + 4 -218 -134 - 5 .5008634 .5008652 .5008643 979.478 979.481 
4 115 D Nov.25 •••••. 272.24 274.90 5.0 1.9 17.12 49 .5009200 .5009111 - 10 - 89 + 14 -207 -127 - 6 .5008903 .500SS94 .5008898 979.455 :i:0.003 
6 ll5 D Nov.25-26 ••• 273.30 275.66 5.3 1.8 16.92 53 .5009164 .5009086 - 10 -80 + 10 -207 -127 - 6 .6008872 .5008874 .5008873 979.4f.S 
G B5 D Nov.26 •••••• 275.29 277.32 5.1 1.8 16.00 68 .5009098 .5009031 - 9 - 42 + 6 -207 -127 - 6 .5008840 .6008853 .5008846 979.475 

1915 
Washington, D. c., 1 B4 D Jan. 7 ••• ~: •• 299.61 302.02 4.8 1.4 14.22 66 .5008358 .5008291 - 8 + 33 - 3 :-177 -122 - 8 .5008195 .5008183 .5008189 ........... 

Coast and Geodetic 2 B4 D Jan. 7-8 ••••• 301. 76 304.00 4. 7 1. 7 13.32 53 .5008~98 • 5008237 - 8 + 70 + 9 -177 -122 - 8 .5008184 • 5008178 • 5008181 
Survey Oftlce, John 3 B4 D Jan.8 ••••••. 303.52 30!.86 4.6 2.0 12. 70 55 ;5008250 .5008214 - 9 + 96 + 7 -177 -122 - 8 .5008159 .5008178 • 50081681:::::::::: 
D. rowen. 10 B4 D Jan.12 •••••. 305.58 307.80 6.1 2.0 11.12 52 .5008195 .5008135 - 10 +162 + 10 -164 -115 - 8 .5008185 .5008174 .5008180 ··•••••••• 

11 B4 D Jan.12-13 ••. 304.90 306.50 5.3 1.9 11.48 69 • 5008213 • 5008170 - 11 +147 - 6 -164 -115 - 8 .5008171 .5008177 .50081741·········· 
12 134 D J'an.13 •••••. 304. 63 306.01 5.2 1.8 11.80 63 • 5008!!20 • 5008183 - 10 +134 0 -164 -115 - 8 .5008172 • 5008184 .5008178 .......... 
4 D5 D Jan.8 .•••••. 34,2. 60 345. 70 5.5 1.9 12.60 68 • 500730S • 5007242 - 12 +101 + 5 -166 -118 ~ 8 .5007228 .500Tl10 .5007219 .••••••••. 
5 135 D Jan. &-11 ••••• 344. 01 346.11 6.5 2.0 12.28 68 .50072i8 • 5007234 - i2 +114 + 4 -166 -118 - 8 .5007210 • 5007214 .5007212 .......... 
6 ll5 D Jan. 9 ••••••. 3-15. 74 346.98 4.8 2.0 11.90 61 .5007241 .5007215 - 10 +130 + 1 -166 -118 - 8 .5007188 .5007210 .50071991·········· 
7 116 D Jan.11 •••••• 357.04 359. 76 5.0 1.8 10. 75 54 • 5007012 • 5000959 - 9 +178 + 8 -145 -107 - 8 .5007036 • 5007021 .5007028 .......... 
8 116 D J'an.11-12 •.. 356.95 3511. 12 5.4 1.6 10.GS 76 • 5007014 .5006972 - 9 +181 - 13 -145 -107 - 8 .5007020 .5007016 .5007018 .••••••••. 
9 ll6 D J'an.12 •••••• 357.91 359.28 5.4 2.1 10.62 59 .5006995 .5006968 - 11 +184 + 3 -145 -107 - 8 .5007018 .5007029 .5007024 ........... 

o. 146. Richmond 4 B5 D Feb.10 •••••• 310.56 315. 06 4. 7 1. 7 20.35 48 .5008063 .5007948 - 8 -224 + 15 -218 -120 - 7 .5007621 .5007604 .5007612 ---, Va.,JohnD. l'owelf. 5 B5 D Feb.10-11 ••. 310.99 315.19 5. 6 2.1 20.35 49 .5008002 .5007944 -12 -224 + 14 -218 -120 - 7 .5007605 .5007595 .5007600 979.959 
6 135 D Feb.11. •••• 311. 84 314.94 5.5 2.4 20.35 49 .5008030 .5007951 -14 -224 + 14 -218 -120 - 7 .5007581 .5007600 .5007590 979.9112 979.960 
7 B6 D Feb.11 ••••. 317. 69 322. 41 5.8 2.2 20.42 48 • 5007881 .5007766 -13 -227 + 15 -231 -131 - 7 .5007418 .5007403 .5007410 979.959 :1:0. 001 
8 136 D Feh.11-12 ••• 318. 46 322. 74 3. 7 1.4 20.45 49 .5007863 .5007758 - 6 -228 +14 -231 -131 - 7 .5007405 .5007400 .5007402 979.962 
9 BG D Feb.12 •••••• 319.24 322.22 3.9 1.8 20.48 49 .5007843 .5007771 - 7 -230 +14 -231 -131 - 7 .5007382 .5007410 .5007396 979.964 

N 



No.147. Emporia, Va., 
11 B5 

D Feb. 24 ••.••• 315.32 317. 47 4:2 1.5 14.85 32 .5007941 .5007887 - 7 \+ 6 -t- 11 -166 -I26 7 .5007778 .50077EU .50077iI 

w.on I John D. I'owell. 2 B5 D Feb.24-25 ••. 315.95 317. 71 5.7 I.6 14.30 r,7 .5007925 • 5007SSI - IO + 29 - 4 -I66 -126 7 .5007767 .5007763 .5007765 9i0.893 
3 B5 D Feb.25 •.•••• 318. 48 319.26 5.6 2.3 I3. 75 ~7 .5007862 .5007813 - I3 + 52 -t- 6 -166 -I26 7 .5007i34 • 500i755 .5007iH 979.902 979. ~!l8 
4 D6 D Feb.25 ...••• 327.98 3:!9. 62 5.9 1.9 I2.82 65 .500iff34 .5007596 - I2 + 91 - 2 -132 -I05 7 .5007572 .500i561 .5007566 97!1.898 :!::O 001 

S B6 D Feb. 25-26 .•. 329. 72 331.00 4.9 1.2 11. l!S 77 • 5007.594 • 5007561 - 7 +13I - 14 -I32 -105 7 .5007565 .500i562 .5007[.li-I 9;n. 899 
6 B6 D Feb.26 •••••• 333.QS 333. 44 5.8 2. 2 IO. 75 66 .5007517 .5007509 - 13 +178 4 -132 -105 7 .5007539 .5007558 .5007518 979.905 

::B No. 148. Greenville, 1 ·BS ·D Mar. 9'··'··· 298.19 300.95 5. 7 1.9 · 11. 75 S6 I . 5008398 · .500832r - 12 '--115 -+ 7· -222 :...103 8 '.5008048 '.5008030 ·.5008039 979. 787 

c.o N.C.,JobnD.Pow· 2 B5 D Mo.r. 9-IO .••• 298.30 300. 76 5. 7 I.9 : 17. ;5 57 .5008395 .5008326 - 12 -115 + 6 -222 '-163 8 .• 5008044 ,.5008034 .5008039 9i9. 786 

~ ell. 3 B5 D Mar. IO •••••• :!99.12 300.24 6.2 2. 7 17.90 58 • 5008372 • 5008341 - 17 -121 + 6 -222 ,-l63 8 :.5008010 .• 50(l~038 • 5008024 97(!. 792 
0 4 B6 D Mar.IO .•..•• 301. 27 306. 78 s.o I.9 . lS. 02 56 I . 5008230 .5008163 - IO ~126 +· 7 -225 ~172 8 ;.5007868 .5007851 .50078Gl 979. 783 979. 7»7 

.L s B6 D Mar.10-11 ••• 301.38 306.54 4.9 1.6 18.28 58 ' • 5008227 • 5008169 8 -I37 + 6 -225 .-1;2 ;_ 8 !.5007855 .5007850 .5007852 979; 786" :1::0.00I 

6 B6 D Mar.11 ..•••• 301.8I 306.I2 4.6 1.8 18. 45 59 \ .sooS:?16 • 5008180 8 -145 + 5 -!?25 -172 8 .5007835 .• 5007852 • 5007814 97ll:789 

r 7 B6 D Mar. Il. ..••• 303. 77 306. 79 4.7 1. 7 IS.40 llO • 50082"4 .5008162 8 -142 +· 4 -225 '-1C5 8 .• 5007865 .500i813 • 5007~54 979. 786 
8 B6 D Msr. ll-I2 •.. 304.10 306.58 4.8 I.8 18. 40 61· • 5008234 • 5008168 9 -142 + 3 -225 ;...In.5 8 ·.500i853 .500i847 .&007~10 970. 7;.7 

9 B6 D Mar. I2.. •••• 304.95 306.24 4. 7 1.8 IS.40 6I .5008212 • 5008177 9 ;-142 + 3 -225 -I65 8 .500783I .5007856 .5007SH !liO. i89 
....... 

...... No. 149. Wllmlni:ton, 1 B6 D :Mar. I6.. •••• 296.80 .299.40 6.0 2.3 15.30 55 .5008!37 .5008364 - I4 - 13 + 8 -221 -167 8 ·.5008189 .5008170 .5008180 979.657 

N.C.,JobnD. Pow- 2 !36" D Mar. I&-I7 •.. 297.60 299.58 4. 7 I. 7 15.40 55 .500Sll5 .5008358 - 8 ,.... I7 + 8 -22I -167 8 • 500Stri9 .5008166 .rJ(l().~168 979. 662 
ell. 3 86 D Mar.Ii ••••.• 299.82 300.95 5.0 2.0 H.70 56 .5008352 .5008321 - 10 + I3 + 7 -221 -167 8 .5008133 .5008156 .50(l~144 97!l. 672 .... 

4 85 D Mar.17 •••.•• "293.22 295.60 4.7 I. 7 14.18 49 • 5008540 .5008412 - 8 + 34 + 13 -206 ,...-152 8 • 50083115 .500835I •. j(lt)8358 979.litj2 979.66:\ z 
5 85 D Mar, 17-18... 293. 72 295. 68 · I 5.i! 2. 0 :I3.M 49 .5008526 • 5008470 - I2 + 50 -t- 13 -206 -152 8 • 500.."3Co3 .500..."\361 • .r,008362 97ll.6GO :1::0.001 <1 
6 B5 D l\far. IL; ••• 296.231297.35 · 5.8 2.4 1I2.90 60 • 5008453 .5008422. -14 +88 -t- 12 -206 -I52 8 .5008325 • r.OOS.1•8 .!j00fi336 979. 6il ttj 
7 B5 D Mar. I8; ...•. ':294. iO 297.55 4.5 1. 7 "I2. 80 61 .5008498 .5008416· - 8 + 92 + u -212 -152 8 .500<";373 .500S351 .r.OOS:l62 97!l.660 Ul 
8. B5 D · l\fai.1~19 ••• 294. 10 296. 28 4.8 I. 7 13.32 52 .5008515 :.500S452 - 9 + 70 + 10 1-212 -152 8 .500~l66 !jf)(l~363 .r.oo~l64 979.659 H 
9 B5 D Mnr. I9.· ••••• 295.11 296.34 5.3 1.8 13.45 53 .5008486 .• 500845I - IO + 65 + 9 -212 .-I52 8 .5008330 .5008355 .50083·12 979.668 .... 

Q 

No. 150. Cheraw, s. 1 D5 D Mar.25 .••••• 300. 75 300.08 4.3 I.S 11. 70 57 .5008326 • 5008262 - 7 +I38· *" 5 -216 -167 - 11 .5008235 .5008220 .5008!?:!8. 979. 713 I'-
H 

c., John D. Powell. 2· D5 D Mo.r. 2.;-26 ••• 299.50 301.26 4. 7 1.6 I2.35 59 .500836I .50u&l2 - 8 +lll + 3 -216 -167 - 11 .5008240 .5008210• .500~WJ 970. 708 .... 
3 BS .n Mar. 26 .••.•• . 299. 28 .300: 47 5.5 2:0 12.90 GO .5008368 • 5008334 - I2 + 88 + 3 -216 -167 .,.. 11 .• 5008220 .5008235 • 500S22S 9i9. 713 0 
4 D6 D l\lar.26 .•.••• 303.82 306.06. 4.3 I.5 13.65 54 • 50082-12 .• 5008182 7 + 57 + 8 -222 -182 - 11 .5008067 .50080l7 .5008057 9i9. 706 979. ill z 
5 D6 D Mr.r. 26-27 ••• 303.05 304. 72 4.5 I. 4 14.42 56 • 5008263 ·.5008218 7 + 2t + 7 -222 -182 -·11 .5008054 .5008049 . • 500~052 9i9.708· :!::O. GO! rJl 

6 D6 D Mar. 27 •••••• 303.0I 301.60 4.0 1.6 I4.68. 57 .5008240. :.5008221 6 + 13· +· 6 -222 -I82 .,... 11 .5008reo .500S0ll .5008030 979.716 
0 

7 D6 D Mar. 29 .••••• 306.42 308.36 5. I I.8 I2.80 62 .500Sli2 .500812I 9 + 92 + I -200 -169 .,... 11 .• 500'l0~5 • 5008Q'l...5 ".5008035 9i9. 715 
8 B6 D Mar. 29-3.0 ... 30fi.30 306.57 . 5. 3 I.6 I3.25 63 :.s~202 • 5008168 9 + 73 0 -200 -1H9 - 11 .5008055 • 500i<052 ·.raoo8054 9i9. 707 b:J 

9 D6 .D Mar. 30 .••.•• 306.16 306.60 4.2 I.6 I3.50 64 ·• 5008I79 • 5008167 7 + 63 - I -200 -169 - 11 .5008023 .5008042 .5008032 979. 716 0 

No. lSl. Charlotte. 1 D6 D· Apr.5 .•••••• 316.43 31R90 S.7 ; 2.2 8.38 65 I • 5007!lI3 .5007852 - I3 +277 '- 3; .:..·153 -I08 ..,... 10 1.SOOAAU • 501li!l95. ::=~ : 979. 727 l !:d 
I'-· 

N.C.,JohnD.l'oW• 2 D6 ,n Apr. 5-6 ••••• 316.80 '3!.~. 74 . 4.0 I.2 8.45 67 .f,007004 .5007856 - s +274 -· 5· -153 -108 - 10 .500M05 • .'IOOS002 . !179. 727 <1 
ell. .3 D6 D Apr.6 .•••••. 317.10 318.03 5.4 ; 2.2 8.60 69 .50071'96 • 5007873 - 12 +268 7 -153· -108 -·10 .• 5007PS2 ·.5008004. .5007993 ; 979. 731 .... 

4 DS D Apr.6 ••••••. ·308.46 310. 34 5.3 ' I:9 8.92 60 .500Sll8 , . 500qOH91- 11 +255 + 2 -I53" -119 - IO .. soos20I ·. 5008186 '.5008194 ' 979. 726 H' 

5 ns ·D Apr. 6-7 ••••• 308.38 '.309. 711 6.0 . I;9 9.18 64 .SOOS120 . SOOS083 - I2 +244 - 2 -153 -119 - 10 ·.5008187 .· i\008184 • S00.~1S6 ! 979 .. 729. 
979. 727 >-1 
:f::O.OOI 

6 B5 D .Apr.7 ••••••• 308.50 •309.08 s. 7 2.3 9.38 68 .500~117 -~102 - 13 +235 ,... 6 -I53 -119 - IO . 500.~170 :.MOS1S9 . r.oos1so i 979. 731 I'-
7 ns D ·Apr. 7 .•••••• 307.32 308. 46 5.2 1.9 : 9.62 73 .5008148 .. 500q11g - 11 +225 -'-- 11 -131 -119 - IO .5008210 ·:~~m . 50Cb'i21ll i 979. 723 z 
8 Il5 :n Apr. 7-8 ••••• ·307.r.O .307.88 5. t . 1:4 . 9.88 77 .liOOlllll • 50!!.~1~3 - 9. 

ti\: rll -131 -119 - 10 • i;nosrno .MO~l92 . 979. 727 t::I 
9 DS ·n Apr.8 ••••••. 307.30 307.24 ' 5.0 I,6 'lO.I5 ~l .5008149 .5008150 8 -13I -119 - IO .SOOMS5 .M0819S .5008192 : 979. 726 ..... 

No. 1S4. Winston-Sa- ns D Apr.12 •••. :. 293.08 295. 11 4.8 I.S 'I7.40 53 ·• SOO.~n45. .. 51Xl>W16 ..,... 8 -101 + 10 . -195 -158 - 7 . 5008244 .snn~m .500S233 !179. 711 Ul 

!em, N. C., J"ohn D. q ns D Apr-•. I2-13,. 293.68 295.36 4.9 1. 8 17.,15 56 .5008521'.1 • SOOIH79 9 - ro + 1 -195 -1'>8 - 7· .500~234 .500.~222 .. !j(JQ . ...:2:JS ; 979. 713 0 

Powell. 3 D5 D _Apr;-I3 ••••.. 295. 46 296.10 63 2.4 16.42 SS . 5008176 . 50084.<;7 - I6 -·60. + 6 -rns -158 - 7 .5008204 .500s222 · . .500~213 . 979. 718 Ul 
H 

4 :no .D Apr.13 •••••. 302.48 303.92 3.8 I.5· 15.95 54 .500S279 •. 500q239 - 6 - 4<1· +IO. -205 -I79 - 7 .500803I .5008017 . 5008024 . 979. 719 97!J. ilS ~-
5 B6 •D Apr. I3-14 •• .302 00 303.09 6.0 2.1 15.98 56 .5008292 • 500821j2 - I4 - 41 + 7. -205 -179 - . 7 ".500'«132 .sonsn~s • 500~030 979. 716 :1::0.001 Ul 

6" 'B6 .D =Apr. 14 ••••.. 303.56 303. 64 4.S I.9 lfi.95 57 .500S249 .500S247 - 9 ~ 40 + 6 -205 -179 7 .500'ill94 .500M18 ·.5()0.~0(j . 979. 726 ~ 
7 D6 ·D "Apr. 14: •••.. 301..';2 31J.1.26 5.4 I.9 I6.15 58 ·.50IJS305 • 500.q257 - 11 - 48 + s -206 -'-I69 7 • .'i01N038 .5008027 .500X0~2 979. 716 

8 D6 D Apr. 14-15 ••• 302.10 303. 64 s.o 1. 7 I5.00 59 .500';2S9 .sno.q247 - 9 - 38 + 4 -206 -'169 7 .soosn33 .5008028 • 5011"'1:l0 . 979. 716 

9 D6 D Apr. I5 •••.•. 304.78 305.30 4.9 2.1 15.05 60 .5008216 .• 5008202 ~IO - 2 + 3 -206 -169 7 .5007994 '500SOI7 .5008006 979. 726 

No. 152. Asheville, 1 "B6 .n Apr.22 •••.•• 285.39 287.23 4.6 1.3 20.22 49 .500877S .5008719 - 7 ..:..219 + 14 -232 -186 7 .500R324 .. ~008314 ,5008319 979.003 

N. C.,J"ohn 11. Pow- 2 B6 ·D ,Apr. 22--23 •• 284.SI 280. tiO 5.3 I.8 20.40 50 .5008794 . 500ll738 - 10 -226 + 13 -232 -I86 7 .5008332 .500S322 • r..00»327 979.600 

ell. 3 B6 iD Apr. 23 .••••• 285.60 286.38 5.1 2.5 20.4fi 61 .5008769 .5008745 - 12 -228 + 12 -232 -IS6 7 .5008302 .5008324 .1\00.~313 979.606 
4 BS 'D :Apr.2L •••• 277.81 279. 72 4.5 1.6 20.62 67 • 5009016 .li0089.53 - 7 -235 2 -210 -I94 ...,. 7 .5008525 .5008508 .50085111 : 979. 000 
s ~s D Apr. 23-24 •• 277.90 279. 42 li.8 1.5 20.r.~ 69 • 50090I2 .500S9Co3 .;.. 11 ±~-". 4 -2~0 -194 7 .5008512 .5008509 •50085!0 '979.602 

G BS D Apr.21 •••••• 278.88 279.48 4.6 1. 7 20.50 70· .50089.~1 \5008962 - 8 s -2~0 -194 ...,. 
715008491 

.5008518 :soos504 979.605" 979.003 
7 B5 D Apr. 21 •.•••• 278. 36 279.92 3.9 1.1 20.40 72 .50089~7 '1i00~947 - 5 j:~~ ~ 7 -230 -192 7 5008522 .5008510 . !i008516 979.600 :1::0.001 
8 B5 D Apr. 24-25 •• 278.25 279.59 6.4 I. 7 20.40 73 .5009000 .5008957 - 13 s ..:.230 -I92 7 5008516 • fiOOS.511 .5008514 979.601 
9 D5 D Apr.25 •••••• 278. ~4 279.52 Ii. 7 2.3 20.38 7.5 .5008982 .5()0.~960 - 13 -225 - IO -230 -192 7 5008497 .5008513 .5008..'105 979.604 

lO ,115 D Apr. 25 •••••• 278. 36 2i9.87 S.9 1. 7 20.3.5 76 .SllllS997 .5008949 - 11 -224 -·11 ~230 -.192 - 71 5008514 .5008504 .5008509 979.602 
11 ·ns .D :Apr. 25-26 •• 27S.3S 279. 67. 6.2 1. 7 20.3.'i 77 . 51)()1;997 . 500!!955 - 12 -~24 ....; I2 -'2.10 -192 - 7 500'!512" .500.'!50.~. ".5008510 979.602 
I2 "BS D Apr.26 •••••• 279.57 279.94 3.6 1.4 20.a2 78 .6008958 .5008946 - Ii -223 - 13 -230 -192 - 7 500S480 .S008506 .5008493 979.60U 

~ 
0) 
I-A 



Pendulum observations and reductions-Continued. 

' I 

Coincidence In- Total arc 
. Period.uncorrected Corrections {seventh decimal pllll'e) Period corrected 

terval 

Pen- Tem~ Rate 

Station and observer 
Swing du- Posl- Date Chro-: Chro- c p~ g Meang 

No. ti on sure 
lum nom&i nolll&- In!- Chronolli- Chronom- Tem- Pres- Chro- Chro- Chronom- Chronom-

terND". terNo. Final eterNo. eterNo. Aro r~ 
eterNo. eter No. Mean 

1823' 1841 tial 1823 1841 sure nom- nom- Flex- 1823 1841 eter eter 
No. No. ure 

1823 1841 

-- ---·. ------ -------------1----------------
1915 8. 8. ' mm: mm. • (J, mm. '· B. 

- 2 -2251-179 - 8 
B. B. 8. Dvne8 Dvnca 

No. t.i;:J. Cleveland, 1 B5 D Apr.30 ...... 281.59 283.41 4.3. 1.1 21.00 66 o.5008894 o.5008837 - 5 -251 o.5008403 0.5008392 o.5008398 979.646 

i:=u. 1ohn D. 2 D5 D 1&r.30-Mayl 281. 59 283.20 G.4· 1.6 21). 62 ~2 .5008894 .5008843 - 12 -Zll - 16 ,-225 -179 - 8 .5008400 .5008397 .5008400 979.645 
3 BS D ayl ....... 2F2.5G 283.33 5.2· 2.3 20.40 77 .5008803 .5008839 - 12 -226 - 11 -225 -179 - 8 .5008381 .5008403 .5008392 979.649 

'• 4 D6 D May!; ...... 287.86 289.67 4.1 1.r 20.92 63 .5008700 .5008645 - 5 -2~8 + 1 -223 -176 - 8 .5008217 .5008209 .li008213 979. 645 979.649 
& B6 D May 1-2 ..... 287.07 288.97 . 4.5' 1.3 21.32 74 .5008724 .5008666 - 7 -265 - 9 -223 -176 - 8 .5008212 • 50082111 ,50()g)B 979.648 
61 B6 D May2 ....... 287. 61 21!8. 24 6.0 2.5 21.40 82 .5008708 .ll008689 - 15 -268 - 16 -223 -176 - 8 .5008178 .5008206 .5008192 979.653 ±0.001 

7 B6 D May2 •..•••• ~7.72 2-Sll. 25 4.1. 1.1 21.48 63 .5008704 .5008658 - 5 -271 + 2 -217 -181 - 8 ,5008205 .5008195 .5008200 979.650 
8 B6 D May2-3 •.•.• 2.'!IJ.94 2SR36 5.o· ·1.2 21.70 76 • 500872.~ .5008685 - 7 -281 - 11 -217 -181 - 8 .5008204 .8008197 .5008200 979.650 
9 B6 D Maya. •••••• 287.20 287.65 S.2 2.3 21.85 88 .5008720 .5008706 - 12 -287 - 21 -217 -181 - 8 .5008175 .5008191 .5008186 979.655 

No. 155. Knos:vtlle, 1 B6 D MaylO •••.•• 297,30 297.98 4,5· 1.1 18.88 68. • &OOR423 .6008404 - 6 -163 - 4 -201 -187 - 10 .5008039 .5008034 .5008036 979. 714 
Tenn., John D. 2 B6 D May 10-11 ••• 296.12 297.02 6.4 1.9 18.90 92 • 5008456 .5008431 - 15 -163 -26 -201 -187 - 10 .5008041 .5008030 .5008036 979. 714 
Powell. 3 B6· D Mayll ••.••• 297.01 297.02 6.4 2.7 18.9S 72 .5008432 .5008431 - 18 -166 - 7 -201 -187 - 10 .5008030 .5008043 .5008036 979. 714 

10 B6 D May 13 ••..•• 295.13 295.52 6.8 2.5 20.42 42 .5008485 .5008474 - 18 -'01 + 21 -199 -194 - 10 • !i(lOSOS2 .5008046 .5008049 979. 709 
11 B6' D May 13-14 ••. 294.80 295.16 4. 7 1.1 20.4S 69 ,.5008495 .5008484 - 6 -228 - 4 -199 -194 - 10 .500&H8 .5008042 .5008045 979. 711 
12 B6 D May14 ...... 294,40 294.08 4.9' 1.8 20.s2. 91 .5008506 .5008516 - 9 -231 -25 -199 -194 - 10 .5008032 .5008047 .5008040 979. 712 979. 712 
4 B6 D Mayll ...... 289. 70 290.49 6.4 1.9 19.28 S8 .5008644 .5008621 -14 -179 + 6 -201 -187 - 10 .5008246 .5008237 .5008242 979. 707 ::1:0.000 
6 BS D May 11-12. •• 289.02 289.58 6.0 1.8 19. 70. 78 .5008664 .5008648 - 12 -197 - 13 -201 -187 - 10 .5008231 .5008229 .5008230 979. 712 
6 Bo D May12 ...... 289.20 288.86 7.0 2.9 19.88' 74 .5008660 .5008670 - 20 -205 - 9 -201 -187 - 10 .6008215 .5008239 .5008227 979. 713 
7 B& D May.'12. ••.•• 288.20 289.37 6.0 1. 7, 20.05 67 .5008690 .5008655 - 12 -212 - 2 -215 -196 - 10 .5008239 .5008223 • 500'!231 979. 711 
8 BS D May 12-13 ••. 288.20 289.00 &.8 1.8 20.22 66 .5008690 .5008665 - 12 -219 - 2 -21S -196 - 10 .5008232 .5008226 .5008229 979. 712 
9 BS D May13.' ..... 288 .. 36 288.10. 5.0 2.1 20.32 85 .5008685 .5008693 - 10 -2'J3 - 19 -215 -196 - 10 .5008208 .5008235 .5008222 979. 715 

No. 1&6. Bristol} Va., 1 B6 D May19 ...... 295. 70 296.68' 5.2 1.5 19.18 68 .5008469 .5008Hl - 9 -175 - 4 -227 -207 - 12 .0008042 .5008034 .5008038 979. 713 
JohnD. Powe I 2 B6 D May.19-20 ... 295.19 296. 21 6.0 1. 7 19.32 80 .5008484 .5008454 - 12 -181 - lS -227 -207 - 12 .5008037 .• 5008027 .0008032 979. 716 

3 B6 D May20 ...... 296.12 296.06 S.3 2.3 19.38 72 ,5008456 .5008458 - 12 -183 - 7 -227 -207 - 12 .5008015 .5008037 .5008026 979. 718 
4 BS D May20 ••.••• 288. 71 289.,66. S.2 1.8 19.58 64 .5008674 .5008646 - 10 -192 0 -220 -209 - 12 .5008240 .5008223 .5008232 979. 711 979. 712 
& BS D May20-21 •.. 288.94 289.54 5.0 1.8 19.90 55 .50086(;7 .5008649 - 9 -205 + 9 -220 -209 - 12 .5008230 .5008223 .5008226 979. 713 
6 BS D May21 ...... 289.14 2$8.57 5.6' 2.3 19.95 64 .5008661 .500S679 - 13 -207 0 -220 -209 :... 12 .5008209 .5008238 .5008224 979. 714 ::1:0.001 

7 B5 D May21 ...... 287.82 288.54 6.8 2.4 20.18 64 .5008701 .50086.S0 - 17 -217 0 -206 -198 - 12 .5008249 .5008236 .5008242 979. 707 
8 BS D May21-22.. •• 287.49 ~:U S.6 1.0 20.4S 76 .5008711 .5008691 - 8 -228 - 11 -206 -198 - 12 .5008246 .5008234 .5008240 979.·708 
9 BS D May22 ...... 288.20 4.5 2.1 20.65 70 .5008690 .5008701 - 9 -237 - s -206 -198 - 12 .5008221 .5008240 .5008230 979. 712 

Washlngt.on, D. C., 1 \ B4 D JUlle 18 ...... 282.43 2!U.10 5.1 2.0 23.05 48 .5008861 .500881S - 10 -337 + 16 -215 -180 - 11 .5008310 .5008293 .5008302 ·········· 
Coll8t and Geodetic · 21 B4 D JunelS-19 ••• 283. 74 284.98 4.7 1.8 22.55 S2 .5008826 .5008788 - 9 -316 + 12 -215 -180 - 11 .5008287 .5008284 .6008286 ........... 

• Survey Oftloe, J'ohn 3 B4 D June19 ...... 284.SS 284. 94. 4.8 1. 7 22.22 64 .5008801 .5008789 - 9 -302 + 10 -21S -180 - 11 .5008274 • 50082Y7 .5008286 ............ 
J).l'Qwell. . 10 .. B4 D July 1. •••••. 284.02 286.14 5.9 ·2.3 21.S2 67 .5008817 .5008753 - 14 -273 - 2 -21S -165 - 11 .5008302 • 500'!288 .5008295 ............... 

111 B4 D July 1-2 ••••• 284. 49 286.20. 4. 7 1.3 21. 75 65 .5008803 • 5008751 - 7 -283 0 -215 -165 - 11 .5008287 .5008285 .5008286 ·········· 
12 B4 D July2 .•••••• 284.58 285.50: 5;5 2.0 21.88 69 .5008801 .5008772 - 12 -2.SS - 4 -21S -165 - 11 .5008271 .5008:dll:a .5008282 ............. 
4 BS D June29 ...... 325.60 328.18 ! 5.0 2.1 20.40 63 .5007690 .5007629 - 10 -226 + 1 -217 -171 - 11 .5007227 .50072Ul .5007220 ............ 
s j B5 D J'Ulle 29-00 ••• 326.18 328.21 4.5 1.2 20.58 67 .5007676 .5007629 - 6 -234 - 2 -217 -171 - 11 .5007206 • 5007205 .5007206 ............. 
6 B5. D J"Ulle30 ...... 326.58 327.62 4.2 1.5 20.80 71 .5007667 .5007643 - 7 -213 - 6 -217 -171 - 11 .5007183 .5007205 .5007194 ............ 
71 B6 D 1une30 •••••• 333.08 336.12. 4.7. 1.9 21.14 S7 .5007517 .5007449 - 9 -257 + 7 -213 -168 - 11 .5007031 • 5007011 .5007022 .......... 
8 B6 D Jlllle 30-1uly 1 333.46 335.50 6.1 1.8 21.30 64 .5007509 .5007463 - 13 -2114 0 -213 -168 - 11 • 5007008 I . 5007001 .5007008 .......... 
II ;80 » , 1u1r 1 ........ ~.72 \lil4.87 (i.4 . ~.8 ~1-~ . 6\1 . . ~~. .fHJ/477 - ~\) .-267 .- t -21-3 -i~ -u ,1!9Q6!198 .• 9007011 .fHJ/008 ·······'ll'·· 



No.177, Traverse City, 1 D4 D JulyU •.•••• 329. 72 332.20 5.9 2.0 19.42 51 .5007594 .5007537 - 12 -185 + 12 -211 -168 7 .5007191 .5007177 .5007184 980.545 
Mich., John D. Pow- 2 B4 D July 14-lS •.. 32'.l.SI 331.92 5.2 1.6 19.4S 71 .5007591 .5007544 - 9 -185 - 6 -211 -168 7 .5007172 .5007168 .5007170 980.SSO 
ell. 3 D4 D July 15 •••••• 331. lS 331.78 5.4 2.3 19.45 64 .5007561 .5007546 - 12 -186 0 -211 -168 7 .5007HS .5007173 .S007159 980.554 

4 B5 D July IS.. •••• 383.65 387.56 5.8 2.0 19.68 53 .5006525 .5006459 - 12 -196 + 10 -218 -168 7 .5006102 .5006086 .5006094 980.547 980.550 
5 BS D July li>-16 ••• 383.30 386.17 6.0 I. 8 19.80 76 .5006531 .5006482 - 12 -201 - 11 -218 -168 7 .5006082 • 5006083 .5006082 980.552 ±0.001 
6 BS D July 16 ..•••. 385.24 386.85 5.4 2.2 19.70 61 .5006498 .5006471 - 12 -197 .+ 3 -218 -168 7 .5006067 .5006090 .5006078 980.554 
7 B6 D July 16 •..••• 395.12 398.50 5.8 2.1 19.88 48 .5006336 .5006281 - 12 -204 + lS ...:214 -171 7 .5005914 .5005002 .5005908 !ISO. 54S 
8 D6 D July 16-17 ••• 395.S4 398.52 4.4 1.4 19.92 64 .5006329 .5006281 - 7 -206 0 -214 -171 7 .5005895 • 5005890 .5005892 980.S.'il 
9 B6 D July 17 •••.•• 395.66 397.36 S.4 2.0 19.92 78 .5006327 .5006299 - 11 -206 - 13 -214 -171 7 .5005876 .5005891 .5005884 980.554 

No; 178. Seney, Mich., 1 BS D July 21. .•••. 408.82 411. 74 5.4 2.1 18.92 41 .5006123 .5006079 - 11 -164 + 22 -217 -181 6 .5005747 .5005739 .5005743 980.685 
John D. Pcwell. 2 BS D July 21-22 ... 408. 54 411.10 5.6 2.0 18.95 41 .5006127 .5006089 - 12 -166 + 22 -217 -181 6 .5005748 .5005746 .5005747 980.683 

3 B5 D July 22 .••••. 411.14 412. 79 S.6 2. 4 18.78 41 .5006088 .5000064 - 14 -158 + 22 -217 -181 6 .5005715 .5005727 .5005721 980.69·1 
4 B6 D July 22 .••••. 421. 74 42-1.56 5.3 1.8 18.82 55 .5005935 .5005895 - 10 -160 + 9 -217 -181 6 .5005551 .5005547 .5005549 !ISO. 68.'i 980.685 
s B6 D July 22-23 .•. 420. iO 423.SS 6.4 2.0 18.88 56 .5005950 .5005909 -H -163 + 7 -217 -181 6 .5005557 .50055S2 .5005554 980.681 ±0.001 
6 B6 D July 23 •.•.•. 422.80 42-1.80 S.9 2.4 18.88 57 .5005920 .5005892 - lS -163 + 7 -217 -181 6 .5005526 .5005534 .5005530 980.6!13 
7 B6 D July 23 •.•••. 421.02 42'1.42 S.7 2.2 JS.SS 57 .S00594S .5005898 - 13 -163 + 7 -201 -158 6 .5005569 .5005565 .5005567 980.678 
8 B6 D July 23-2-1 ••• 421.48 42.5.00 S.8 1.6 18.80 66 .SOOQ.938 .5005889 - 11 -1S9 + 7 -201 -158 6 .5005568 .5005562 .5005565 980.679 
9 B6 D July~ •••••. 424.36 425. 97 5.4 2.2 18.55 S6 .5005898 .5005876 - 12 -U9 + 7 -201 -lSS 6 .5005537 .5005558 .6005548 980.686 

No.179. Oconto~ Wis., 1 B4 D July28 .••••. 331.56 334.83 5.1 I. 9 17.40 42 .5007S52 .5007477 - 10 -101 + 21 -231 -163 - 13 .5007218 .5007211 .5007214 980.533 
...... 
!21 

John D. Powe 1 •. 2 B4 D July 28-29 ••. 331.24 334.67 6.9 2.S 17.40 42 .5007559 .5007481 - IS -101 + 21 -231 -163 - 13 .5007217 .5007207 .5007212 980,531 < 3 B4 D July29 .••••. 33!!.56 334. 77 5.6 2.4 17.35 42 .5007529 .5007479 -H -!19 + 21 -231 -163 - 13 .5007193 .5007211 .5007202 980.538 t;l 
4 B5 D July29 •••••. 386.07 390.66 6.2 2.5 17.50 32 .5006484 .5006408 - 16 -105 + 30 -234 -167 - 13 .5006146 .5006137 .5006142 980.528 !'ll 
5 BS D July 29-ao ••• 385.80 390.12 6.4 2.6 17.78 34 .5006488 .5006417 - 17 -117 + 29 -234 -167 - 13 .5006136 .5006132 .5006134 980.531 ~ 6 B5 D July30 .••••. 386.52 389.34 5.S 2.s 18.05 34 .5006477 .5006429 - 14 -128 + 28 -234 -167 - 13 .5006116 .5006135· .5006126 980.53S 980.532 

0 7 B6 D July30 ••.••. 394.08 397. 73 5.4 1.8 '18.38 57 .5006352 .5006293 - 10 -142 + 6 -229 -174 - 13 .5005964 .5005960 .5005962 9SO.S2l ±0. OU! 
~ 

8 B6 D July 30-31 ••. 394.S5 397. 72 5.6 I. 6 18.75 58 .5006344 .5006294 - 10 -1S7 + 5 -229 -174 - 13 .5005940 .500594S .5005942 980.531 I-'! 
9 B6 D July31 .••••• 395.17 397.30 S.6 2.3 18.90 59 .500633S .5006300 - 13 -163 + 5 -229 -174 - 13 .5005922 .5005942 .5005932 980.535 ...... 

10 B6 D July31 ••••.. 393. 72 398.06 2.3 l. l 18.90 59. .5006358 .5006288 - 2 -163 + 6 -229 -174 - 13 .5005956 .5005941 .5005948 980.529 0 
11 B6 D July31-Augl 393.84 397.80 5.5 1. 9 18.90 S9 .5006356 .5006292 - 12 -163 + 5 -229 -174 - 13 .5005944 .500593S .5005940 980.532 !21 
12 . B6 D Aug. I~ ••••• 394.48 397.72 s.7 1.9 18.90 59 .5006345 .5006294 - 12 -163 + s -229 -174 - 13 .5005933 .5005937 .5005935 980.534 !'ll 

No.182. B aid win, 1 B4 D Aug.26 ••••• 326.92 331.50 s.o 1. 7 16.30 48 .5007659 .5007553 - 9 - S4 + lli -219 -127 - 9 .5007383 .5007369 .5007376 980.469 0 
Wis., John D. 2 B4 D Aug. 26-27 •• 326.89 330.97 S.9 2.4 16.20 so .5007659 .5007565 - 14 ..:. so + 13 -219 -127 - 9 .5007380 .S007378 .5007379 980.468 

l:j 

PowelL 3 B4 D Aug. 27 ••••• 328.62 3~1.70 5.0 2.0 16.00 50 .5007619 .5007548 - 10 - 42 + 13 -219 -127 - 9 .5007352 .S007373 .5007362 980.4•5 0 
4 BS D Aug. 27 ••••• 381. 20 387.26 4.9 1. 7 15.95 65 .5006567 .5006464 - 9 - 40 + 8 -229 -139 - 9 .5006!!88 .5006275 .5006282 980.474 980.471 !:d 
Ii B5 D Aug.27-28 •• 380.16 386.06 5.4 2.0 16.05 56 .li0065R5 .5006484 - 11 - 44 + 7 -229 -139 9 ·=299 

.5006288 .5006294 980.469 ±0.001 ~ 6 BS D Aug~28 ••••• 381.53 385.38 5.8 2.1 16.lS ·li6 .5006561 .5006495 - 12 - 48 + 7 -229 -139 9 • 270 .5006294 .5006282 980.474 
7 B6 D Aug.28 ••••• 391. 29 396.82 li.2 1. 7 16.30 65 .5006397 .5006308 - 10 - 64 + 8 -228 -143 9 .5006104 .6006100 .6006102 !llU). 469 ...... 
8 B6 D Aug. 28-29 •• 390.17 396.04 5.3 1.8 16.SO li6 .5006416 .S006321 - 10 - 63 + 7 -228 -143 9 .5006113 .S006103 .6006108 980.466 ~ 9· D6 D Aug.29 ••••• 391.68 395.89 6.0 1. 7 16.68 67 .5006391 .6006323 - 9 - 66 + 7 -228 -143 9 -~· .S006103 .6006094 980.472 

. . ~ 
No. 183. Cumberland, 1, B4 D Bept.1. ••••. 333.72 338.26 5.2 1. 7 15.32 li3 .6007503 .S007402 - 10 - 13 + 10 -209 -129 - 12 .li007269 .5007248 .6007258 GS0.516 !21 

Wis., John D. 2 Il4 D Sept.1-2 ••.. 333.90 337.25 4.8 1.7 15.35 .li4 .6007498 .5007424 - 9 - lS + 9 -209 -129 - 12 .6007262 .5007268 .5007265 980.S13 1:::1 
PowelL 3: B4 D Sept. 2., •••• 334. 78 337.82 Ii.Ii 2.1 15.35 li4 .5007478 .6007412 - 12 - 15 + 9 -209 -129 - 12 .5007239 .5007"..53 .5007246 980.520 

4: DS D Sept. 2 ••...• 388.82 393.61 li.6 1.9 15.45 li4 .5006438 .5006360 - 12 - 19 + 9 -209 -144 - 12 .5006195 .6006182 .lill061SS 980.SlO 980.515 ...... 
'Ii D5 D Sept. 2-a •••. 389.95 394.14 li.3 1.8 15.S2 li4 .5006419 .5006351 - 10 - 22 + 9 -209 -144 - 12 .S006175 .S006172 .S006174 !llU).Sl6 rn 
6 D5 D Sept. 3 •••••• 391.22 394.14 5.5 2.0 15.52 54 .5006399 .5006351 - 12 - 22 + 9 -209 -144 - 12 .5006153 .5006170 .5006162 980.520 ±0.001 .0 

rn 
7 Il6 D Sept. 3 •••••• 400.74 405.14 4.li 1.8 IS.70 54 .5006246 .S006178 - 8 - 29 + 9 -203 -lSO - 12 .5006003 .6005988 .5005996 980.li!O I-'! 
8 D6 D Sept. 3-4 •••• 401.66 405.12 4.6 1.4 15.85 55 .500R!l32 .5006179 - 7 - 36 + 8 -203 -150 - 12 .5005982 .5005982 .5005982 980.516 ~ 
9 B6 D Sept. 4 •••••• 402.10 404.29 5.2 2.0 15.90 56 .6006225 .5006191 - 11 - 38 + 7 -203 -150 - 12 • 5005968 .6005987 . .5005978 980.517 !'ll 

No. 191. Crookston, 1 B4 D Sept. 9 •••••. 366.85 372.46 4.8 1. 7 lS.98 59 .6006824 .5006721 - 9 - 41 + 4 -230 -137 9 .5006539 .S006529 .5006534 980. 799 !<I 
Minn., John D. 2 B4 D Sept. 9-10 ••. 366.20 371.45 5.6 1.9 ~g~~ 61 .5006836 .5006739 - 12 - S4 + 2 -230 -137 9 .5006533 .S006529 .S006531 980.800 

· Powell. 3 B4 D Sept.10 ••.•• 366:58 370. 72 li.2 1. 7 62 .5006829 .S006753 - 10 - 60 + 2 -230 -137 9 .5006522 .5006539 .6006530 980.801 
4 BS D Sept. IO •.... 435.34 442.48 5.4 1.6 16.!!5 57 .5005749 .5005656 - 9 - li2 + 6 -224 -138 9 .5005461 .5005454 .50054S8 980. 796 980. 799 
5 B5 D Sept. 10-11 •• 436. 76 444.00 5.0 1.8 lS.87 li8 .S005730 .S005637 - 9 - 36 + 5 -:!24 -138 9 .50054S7 .5005450 .S005454 980. 798 :1:0.001 
6 BS D Sept.11 •.... 440.34 445.89 5.9 2.1 15.32 li8 .5005684 .5005613 - 12 - 13 + s -224 -138 9 .5005431. .5005446 .S005439 980.804 
7 B6 D Sept.11. •.•. 455.20 463. 08 5.2 1.6 14.82 64 .5005498 .5005404 - 9 + 7 1 -216 -135 9 .5005270 .S005!!57 .S005263 980. 797 
8 B6 D Sept. 11-12 •• 456.20 463.32 4.8 . 1.4 14.liS 65 .6005486 .5005402 - 8 + 18 2 -216 -135 9 .5005269 .5005266 .5005267 980. 796 
9 B6 D Bept.12 ••.•. 458.01 462.96 li.S 1.9 14.40 65 .5005464 .5005405 - 12 + 25 2 -216 -135 9 .5005250 .5005272 .6005261 980. 798 

No. J.8Q.. Grand Ra! 1' 1:14 D Aug.4 •••••. 327.39 330.28 li.7 2.1 14.62 45 .5007648 .5007S81 - 12 + 16 + 18 -200 -134 8 .5007462 .6007461 .5007462 

-~] Ids, Wis., John • 2 B4 D Aug. 4-5 •••• 327.18 330.32 6.2 2.1 14.50 45 .5007653 .5007580 - 13 + 21 + 18 -200 -134 8 .5007471 .6007464 .5007488 980.433 
Powoll. 3 B4 D Aug.S •••••. 328.16 330. 75 5.7 2.S 14.38 45 .5007630 .6007570 - 14 + 26 + 18 -200 -134 8 .5007452 .5007458 .5007455 980.438 

4. BS D . Aug.S ••••.. 380.46 385.08 S.9 2.2 14.li2 49 .5006580 .5006500 - 13 +20 + 14 -215 -147 - 8 .6006378 .6006366 .6006372 980.438 980.438 
51 BS D Aug. IHI •••• 380.24 384.60 S.8 1. 7 H.82 50 .li006583 .5006509 - 11 + 8 + 13 -211i -147 - 8 .6006370 .5006364 .5006367 980.440 :1:!1.001 
6 BS D Aug.6 •••••. 381.58 384.24 5.4 2.4 14.95 liO .5006560 .S006515 - 13 + 2 + 13 -21S -147 - 8 .6006339 .5006362 .6006350 980.447 
7 Il6 D Aug.6 •.•••• 389.34 394.54 6.4 2.2 15.12 68 .5006429 .li00634S - lS - 5 Ii -202 -128 - 8 .6006194 .5006184 .5006189 980.435 
8 "B6 D Aug.6-7 •••• 389.42 394.28 5.5 1.5 15.48 70 .5006428 .5006348 - 10 - 20 6 -202 -128 8 .S006182 .6006176 .6006179 980.438 ..... 
9 B6 D Aug. 7 ••••.. 389.82 393.23 5.8 2.1 IS.65 72 .5006422 .5006365 - 12 - 27 - 8 -202 -128 8 .5006165 .5006182 .500617~ 980.441 .g; 
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1915 8. 8. mm. mm. ~ c .. ·mm. 8. 8. 8. 8. 8. £g~r~ DgneB 

No. 181. Winona, 1 B4 D Aug.11 ..... 319.09 321.48 6.0 1.9 20.90 65 0.5007847 0.5007789 - 13 -247 - 1 -228 -179 - 15 0.5007343 0.5007334 0.5007338 
Minn., John D. 2 B4 D Aug.11-12 •. 319.04 321.20 6.0 1. 7 21.08 66 .5007848 .500i700 - 12 -255 - 2 -228 -179 - 15 .5007336 .50073~:1 .500i334 980.4$6 
Powell. 3 B4 D Aug.12 ..... 319.19 320.41 5.9 3.1 21.28 66 .5007844 .S007S15 - 17 -263 - 2 -228 -179 - 15 .5007319 .50IJ7339 .500i329 980. 488 

4 B5 D Aug.12 ..... 368.64 371.93 5.3 1. 7 21.35 7S .5006791 .5006731 - 10 -2fl6 - 10 -223 -16.S - 15 .5006267 .5006262 .5001)264 980. 480 980.485 
5 B5 D Aug. 12-13 •• 368. 79 372.22 6.7 1. 7 21.38 77 .5006788 .5006726 - 11 -267 - 12 -2~3 -168 - 15 .5000260 .50062.53 .5006256 980.4$4 
6 B5 D Aug.13 ...... 3tl9. 72 372.15 5.6 2.0 21.35 79 .5006771 .5006727 - 12 -266 - 13 -223 -1~8 - 15 .5006242 .5006253 .5006248 980.487 ±0.001 

7 B6 D Aug.13 ..... 37ll.58 383.35 5.9 2.0 21.35 55 .5006595 .5006530 - 12 -266 + 9 -240 -180 - 15 .5006071 .5006006 .5006068 980.482 
8 B6 D Aug. 13-14· •. 3r9.98 353,92 5.5 1.8 21.30 56 .500&588 .501)6521 - 11 -264 + 8 -240 -180 - 15 .S006066 .snnoo59 .5006062 980.484 
9 B6 D Aug;U ..... 380.94 383.54 s.s 2.3 21.20 57 .5006571 .5006527 - 13 -260 + 7 -240 -180 - 15 .S006050 .5006066 .5006058 980.486 

No. 184. Ca.mbrld~, 1 B4 D Aug.19 ..... 330.44 333.73 5.7 1. 7 19.10 61 .5007S77 .5007502 - 11 -172 + 31-240 -172 - 10 .5007147 .S007140 .5007144 980 . .560 
Minn., John • 2 B4 D Aug. 19-20 •• 329. 41 332.60 4.7 1. 7 19.38 63 .500i001 .5007528 - 8 -184 + 1 -240 -172 - 10 .500il60 .5007155 .5007158 980.555 
Powell. 3 B4 D Aug. 20 ..... 330.51 332. 74 4.1 1.8 19.30 64 .50075i6 .S007525 - .7 -181) 0 -240 -172 - 10 .5007139 .S007156 .5fl0i14S O.S0.559 

4 B5 D Aug. 20 ..... 384. 34 3S.~.66 5.0 1.5 19.38 67 .5006513 .5006441 - s -184 - 3 -224 -166 - 10 .5006084 .5006070 .5000077 980.554. 980.556 
5 B5 D Aug. 20-21 .• 383.34 3811.82 5.6 1.5 19.68 79 .S006.530 .5006472 - 10 -196 - 14 -224 -166 - 10 .500l'-Oi6 .S006076 . .5000076 980.554 ±0.001 
6 B5 D Aug. 21 ..... 384. 24 386.38 5;4 2.0 19.68 88 .5006515 .5006478 - 11 -196 - 22 -224 -166 - 10 .5006052 .50060i3 .5006062 980.560 
7 B6 D Aug. 21 ..... 395.80 400.58 S.4 1.9 19. 72 50 .5006324 .5006248 - 11 -198 + 13 -225 -163 - 10 .5005893 .5ll05879 .5005886 980.553 
8 B6 D Aug. 21-22 •• 395.~ 399.30 S.3 1.6 20.lS 53 .5006336 .5006269 - 9 -216 + 10 -::?25 -Ul3 - 10 .5005886 .50058.'<l .S005884 980.554 
9 B6 D Aug.22 •• , .. 395.87 398.15 5.0 1.9 20.38 54 .5006323 .5006287 - 10 -225 + 10 -225 -163 - 10 .5005863 .5005889 .S005S76 980.557 

No. 1S5. Brainerd, 1 B4 D Sept.15 ..... 338.42 342.24 5. 7 1. 7 20.98 54 .5007398 • 5007315 - 11 -251 + 10 -222 -144 -. 8 • SOIJ6916 .5006911 .5006914 980.650 
Mlnn.,JohnD.Pow- 2 ·B4 D Sept. 15-16 .. 338.21 342. 40 5.9 2.3 20.92 55 .5007403 .5007312 - 14 -248 + 9 -222 -144 - 8 .S006920 .5006907 • 5006914 980.6.50 
ell. 3 B4 D Sept. 16 ..... 339.22 341.92 4.5 1. 7 21.00 56 .5007381 .500i323 - 8 -251 + 8 -222 -144 - 8 • 5006900 • 50069:'!0 .5006910 980.652 

.4 B5 D Sept.16 ..... 394.30 399.90 5.3 1.8 21.38 57. .5006348 .5006259 - 10 -267 + 7 -221 -137 - 8 .5005849 .5005844 • S005S46 980.644 
s B5 D Sept. 16-17 .. 393.93 399.62 5.5 1.8 21.48 59 .5006354 .5006264 - 11 -272 + 5 -221 -137 - 8 .5005847 .50tl5841 .S005S44 980. 6-15 980.649 
6 B5 D Sept.17 ..... 39S.24 399. 71 5. 7 2.2 21.52 ti() .5006333 .5006.."62 - 13 -2i3 + 4 -221 -137 - 8 • 5005822 • 5005835 .500582'1 9S0.6..'>2 ±0.001 
7 B6 D Sept.17 ..... 406.13 411.38 4.4 1.4 21.97 54 .5006163 .5006084 - 7 -292 + 10 -218 -144 - 8 .5005648 .51JOS643 .5005646 9SO. 6-18 
8 B6 D Sept. 17-18 .. 40S.80 411.55 6.1 1.6 22.08 56 • 5006168 .5006082 - 8 -297 + 8 -218 -144 - 8 • 500S645 .5005633. .5005639 9M.6SO 
9 B6 D Sept.18 ..... 407.38 410.56 4.8 2.1 21.98 56 • 5006144 .5006097 - 10 -292 + 8 -218 -144 - 8 .500S624 .5005651 .5005638 980. 6.51 

No. 196. Faribault, 1 B4 D Sept."22 ..... 328.58 333. 74 4. 9 1.9 16.12 50 .5007620 .5007502 - 10 - 47 + 13 -256 -156 - 11 .5007309 • 5007291 .S007300 980.499 
Minn., John D. Pow- 2 B4 D Sept. 22-23 .. 328.96 333. 71 4.5 1.8 16. 45 50 .5007611 .5007503 - 8 - 61 + 13 -256 -156 - 11 .5007288 .5007280 .5007284 9S0.51J5 
ell. 3 ·B4 D Sept. 23 ..... 330.40 333.46 5.0 1. 7 16.42 50 .5007Si8 .5007009 - 9 - 60 + 13 -2..'\6 -156 - 11 .5007255 .50072S6 .5007270 930. 511 

4 B5 D Sept. 23 ..... 382.64 388.19 5.4 1.9 16. 75 51 .5006542 .5006448 - 11 - 73 + 12 -234 -14S - 11 .5000225 • 5000217 .5006221 980. 49.S 980.504 
5 B5 D Sept. 23-24 .. 382.46 387.28 4.5 1.6 17.22 53 .5006545 .500646.1 - 7 -93 + 10 -234 -148 - 11 .5006210 • 5006!!14 • 5006212 980. 501 
6 BS D Sept. 24 ..... 3S2.62 387.52 4.8 1.8 17.42 54 .5006543 .5006460 - 9 -101 + 9 -234 -148 - 11 • 5006197 • 5006-"00 .5006198 9SO. 507 ±0.001 

7 B6 g Sept. 24 ..... 393.28 39S.65 4.6 1.8 li.68 50 .5006364 .5006279 - 8 -112 + 13 -232 -154 - 11 .5006014 .5006007 .5000010 9SO.S05 
8 B6 Sept. 24-25 .. 392.13 397.40 4. 6 1.3 lS.10 50 • 50IJ6,"l.~ • 5006299 - 6 -130 + 13 -232 -154 - 11 .5006017 • 5006011 • 5006014 930. 503 
9 B6 D Sept. 25 ..... 392.44 395. 74 4. 7 2.2 18.38 50 .5006379 .5006325 - 10 -142 + 13 -232 -154 - 11 .5005997 • 5006021 .5006009 980.505 

No. 197. St. James, 1 B4 D Sept. 29 ..... 317.39 321.56 5.0 1. 7 18.88 54 .0007889 .500778i - 9 -163 + 10 -243 -14S - 13 .5007471 • 5007464 .5007468 980. 433 
.:t.nn.,~ohn D. Pow- 2 B4 D Sept. 29-30 .. 318.00 322.19 5.0 1.9 18. 62 55 .5007874 .5007771 - 10 -152 + 9 -243 -148 - 13 .0007465 • 5007457 • 5007461 9~0.4:!6 

3 B4 D Sept. 30 ..... 320.14 323.26 6.3 2.4 18.00 65 .500i8~1 • 5fl07746 - 15 -126 + 8 -24-3 -14S - 13 • 5007432 • 50074-'2 • 5007442 9$0.444 
4 B5 D Sept. 30 ..... 370. lS 375. 28 4.8 1. 7 17.SS 59 .5006762 .5006670 - 9 -121 + 5 -239 -157 - 13 .5006385 .5006:175 .5006380 9SO. 435 980. 43i 
5 B5 D Sept.30-0ct.l 370. Z1 375.50 5.1 1.9 17.95 61 • S006iUl • 5000067 - 10 -124 + 3 -239 -157 - 13 • 5006378 .5006366 . [,(HJ63i2 9S0.4:lS 
6 BS D Oct. I. ...... 372.4~ 375. 70 5.4 1.9 17.62 61 • 5006720 , • 50061)63 - 11 -110 + 3 -239 -157 - 13 .5006350 .50063i.5 .5006362 980. 442 :l:O. 001 

7 B6 D Oct. l. ...... 380.44 886.10 4. 7 1. ~ 17.92 62 • 50065SO • 5006483 - 9 -122 + 2 -234 -152 - 13 . <·006204 . 50001S9 • 5006190 9~0. 432 
8 B6 D Oct.1-2 ..... 379.95 3H5.08 4.6 1.5 18.42 63 • S006t•f;.~ • 50IJflo'>OO - 7 -143 + 1 -234 -1.'>2 - 13 .5006192 .50001S6 .5006189 9SO. 4:!5 
9 B6 D Oct. 2....... 381. 16 384.81 4. 7 1.9 18.4S 64 • 50011568 • 5006505 - 9 1-145 0 -234 -152 - 13 . 500616i • 5006186 .5006176 9~0.440 



No. IOO. DaWllon, I D4 D Oct.8 ••••••• 338.06 342. I5 4.6 I. 7 I4.38 5I .5007406 .50073I7 - 8 + 26 + 11 -2I4 l-I39 - 11 .5007210 .5007I96 .5007203 980.537 
Mlnn.,JohnD. row- 2 B4 D Oct. 8-9 ••••• 33i.93 341.60 4.7 1.6 14.38 52 .51JOHU9 .500i329 - s +2tl + 11 -214 -I39 - 11 .50072I3 .6007208 .5007210 980. 534 

ell. · 3 D4 D Oct. 9 •••.••• 333. 46 340..84 4.9 2.0 14.40 52 .5007397 .5007345 - 10 + 25 + 10 -214 -139 - 11 .5007197 .5007220 .5007208 980.535 
4 B5 D Oct.9 ••••••. 395.26 400.18 4.S. 1.8 14.38 55 .5006333. .50002'15 - 9 + 26 + 8 -213 -138 - 11 .5006134 .5006131 .5006I32 980.532 9<;1).532 
5 B5 D! Oct. 9-10 .... 394.57 399.20 5.·0' 1 •. 6 14.48 56 .5:J0li344 • 5~0G:l70 - 8 + 22 + 7 -213 -138 - 11 .5006141. .5006142 .5006142 980.528 
6 B5 D. Oct. IO .•.•. : 395..12 3\l<J. 0.5 5.2 2.0 14.58 56 • 5:J06336 . 5006Zi3 - 11 + 18 + 7 -213 -138 - 11 .6006126 .5006138 .5006132 980.532 ±0.001 

7 B6 D Oct. IO ....•. 40-5.98 411.il 4.9 2.0. 14. 70 55 .500Gl05 .5000080 - IO + 13 + ~ -2;JS -:-138 - 11 .5005957 .5005942 .5005950 980. 528 
8 D6 D Oct. I0-11. .. 406. IO 411.02 4.3 1.4 15.00 56 . 5006l"il4 .5000[190 - 7 0 + 7 -208 -138 - 11 .5005945 .5:)1)5941 • 5005943 980.531 
9 D6 D Oct. IL. •.•. 405..~ 409.54 5.2 2.0· 15.28 57 • 5006168 . 5006112 - 11 - 12 + 6 -208 -138 - 11 .5005932 .5005946 .6005939 980.532 

No. 2011. <'okato. Minn., D4 D Oct.15 .•.••• 32'!.94 333.90 5.5 1.9 18.95 66 .5007612: . 5007498 - 12 -166 2 -235 -132 7 .6007190 .• 5007179 .5007I84 980.545 
John D. Powell. 2 B4 D Oct. l&-16 ••. 32<!.14 332.84' 5.3 1. 6 I9.40 67- . 5007630 • 5007522 9 -184 2 -23S -132" 7 .• 5007193 . .50071SS .5007190 930.5-12 

3 ll4 D Oct. 16 •••.•. 329.42 333. 25' 4.6 1. 7 19. 18 67 . 5007601 i .50071;13 8 -175 3 -235 -132 7 .5007173 : • 500il'>S • 5007180 980. ;4u 
4. ]35 D Oct. 16: ....• "382.28 3S8.8S 5.4 1:5 rn.15 70 .5'lOG54S. .5006437 9 -174 5 -235 -139 7 • 0006118 .• 5006103 .5006110 980.541 
,5· TI5 D Oet. 16-17 ••• 38:l. 31. as.s. 38. 4.6 1. 3 19.15 78 .5')()6548, • 5006445 7 -174 - 13 -235 -139 - 7 • 5006112 ' • 5~0Gl05 .5006108 980.542 
6 B5 D Oct.17 .•.•.. 383. ~o 398.03. 4.8 ·1. 7 1~.Dn $3 • !j(N)ti!l:?J • 5006451 9 -163 - 18 -235 -139 - 7 .5006090 : • 5006115. .li(l06102 9~.544 930.542 
7 TIS D Oct.17 .••••• 382. 70' 3$8.88 5.0. 1.6 13 .. ~2 87 . 5000l'J·l l . • fo006437 8 -101.l - 22 -23S -139 - 7: .5006109 • 5006101 .C,:)00105 980.543 ±0.00I 
s B5 D Oct. 17-lS ... 382.82 388.62 4.2, 1.2 11s.62 91 .5006!;39 . . 5006442· - 6 -152 - 25 -235 -139. - 7; • 5006114 .5006113; .5:){1(i114 980.540 
9 B5 D Oc' 18 •••.•. 384. 42 3P.~.61 4.U ·2.0 18.50 96 .5:100512 . 5:106442 9 -147 - 30 -235 -139 7! • 5006084 • 5006110 I .5:1<,'6'.fJ7 980.54~ 

10 B6 D Oct.IS ....•. 394. 47 411').29 3.9 1.0 !R3l 60 .mnr,:1~0 . • 5006253 5 -184 + 4 -225 -140 7. .5005929 .51105921 .5005025 980.53.~ 

11 Titl D Oct. IS-19 ••. 393. 76 399.26 4.6 1.3 19. 70 61 . woo:1:.1 • .'i006269 - 7 -197 + 3 -225 -140 7 .5005924 .5005921 . . 51)05922 980.539 ...... 

12 ll6 D Oct. 19 ..•••• 395.22 399. 5I 4.o· 2.0 19.50 63 . 5006.134, .5006200 - 8 -189 + I -225 -140 7. .5005906' .5005923 .5005914 980.542 z 
No. 203. Duluth, I B4 D Oct. 22 .•.••. 342. 791347. 26 4.3 1.4· 26.42 74. .5007304: .500i210· - 71-479 - 8; -ISO -92 7; .5006623: .5000617 i .500f'.620 980. 766. ~ 

Ul 
Mlnn.,JohD D. Pow- 2 Jl4 D Oct. 23-23 •.. 34:1. 12 347. 34 4.0 !. 5 26.1;0· 54 . 50072'J7: ·.500720~ 6 -486 + 11 -ISO - 92 7· .5006629 .500GG~1 .6006G2S 980. 762. 

~ ell. 3 B4 D Oct. 23 .••••. 342.~ 346.53 5. 7 2.2 21;. 55 54 .500i30~ .500i2"'..4 - 13· -484 + 11 -ISO - 92 7 .5000030" .5006639. .5006G34 980. 7GO 
4 ns D Oct. 23 ...... 40'J. ,)() 40$. S4 .4.S' 1.5 21.l.60 61 .500621-'l . 5006123 - 7 -4~ + 4 -U3 - 5I 7. .5005579. .5005576 .5ll05fii8 980. 1ro 980. 758 

0 
5 n5 D Oct. 23-24 •.. 402.~ 409. 2s· 5.s· !. 9 26. j".~ 6-3 .500621:1 • 5006116 - 12 -494 + 3 -143 - 51 7 .5005.%0 .50055:i5 .5005558 980. 757 ;... 

6 D5 D Oct. 24 .••••. 402. 92 .408. 21 4.4· 2.0 26.82 63 .5000213 .5006132 - 9 -49S + 2 -1-13 - 51 7 • 50055lil: .5U055i'2. .5005006 980. 754 ±0.001 1-'l ...... 
7 ll6 D Oct. 26 ....•. 418.08 .421. 01 S.2 !. s 26. i2 53 .5'1059S7 .5005945 - 10' -491 + 11 -132 - 91 7 .5005358 .5005357 .5005358 9SO. 760 0 
8 D6 D Oct.. 26-27 ••• 416.62. 419. 79 "4.5' 1.2 27.08 54 . 500tl00S .500.'i9f.2 - 6" -506 + 11 -132 - 91 7 .5005368 .50!15363 .5005.166 980. 7S7 z 
9 B6 D Oet. ZI •••••• 416.28" 418.46 4.2. 2.3: ·27.00- M .5006012 .5005981 - 9 -503 + 11 -132 - 91 7 .5005372, .5005382 .5005377 980. 753 rJl 

' 
.. - lo· No. 204. Osage, Iowa, 1 D4 D Oct. 30 ...••. 307.34' 311.47 5. 7 !. 5' I9.55 63 .500SI48 .5008040 -191 + I -202 -106 - I2: .5007734 . . 5007722 .5007728 9~0.332 0 

John D. Powell. 2 B4 D' Oct. 30-31 •.. 307,04' 311.06 6.2 2.0 19. IJ 71 .5008156 .500S050 - 131-198 - 6" -202 -106 - 12· .5007725 . . 6007715" .5007i20 980.335 "ii 
:l ll4 D (I ~t. 31. .. - .. 307.93 310.52 4.0 1.4 19.85 76 .5008I32 . 51J0.'>064 - 6 -203 - 11 -202 -106 - 12 .5007008 .5007i26. .5007712 980.338 0 
4 ll5 D Nov. I. ..... 353.a7 360.00 5.4 !. 9 19. ;2 59 .500iOS5 . 5006()54 - 11 -198 + 6 -~5 -Ill - 12 .5006634 .5006627 .50066.10 980.337 
5 BS D Nov.1-2 •••. 352.86 358.82 4.0 1.7 20.35 63 .5007095 .5006977 7 -224 + 1 -23S -111 - 12 .5006618 .5006624 .5006621 980.341 980.3-39 5 6 H5 D Nov.2 ••••.. 353. lS" 359.23 4.9 1.0 20.IS so .5007089 .5006969 6 -216 -14 -235 -111" - 12 .5006606 .5006610 .5000008 980.346 ±0.001 

7 H6 D Nov.2 •••••. 360.02 367.45 4.9 1.S 20.38 SS .5006954 .5006813 8 -225 -22 -231 -104 - 12 .5006456 .5006442" .5006449 980.3.33 ...... 
8 D6 D Nov.2-,1 •••• 361: 12. 367-· 78' 4.6 1.6 20.68 82 .500693-3 • 5006800 7 -238 - I6" -231 -104 - 12 .5006429 .5006429 .5006429 980.341 ~ 
9 B6 D Nov.3 ••••.. 362.56" ·368:88: 5.0 1.0 20.25 90 .5!J06005. .5006786 7 -220 - 24 -231 -104 - 12 .5006411· .5006419: .5006415· 980.346 

No.207. Whoollng, W. 1 B4 D. Nov.9 ••••.. Z/7.92 2s2.1s 5.0 1.6 25.65 63 • 51J00011 .5008876 8 -446 + 3 -177 - 67 - IO .50083'7.l .5008348 .500S360 980.084 II>-

V11.,JohnD. Powell. 2 D4 D Nov. 9-IO ••• 279.40 282.68 5. 7 1.9 24.95 63 .5008964 .5008860 - I2 -417 + 2 -177 - 67 - IO .5008350 .5008356. .5008353 980.087 z 
3 B4 D Nov.lo ••••. 280.84 2-S3. 72 4.8 1.8 24.18 63 .5008918 .5()(IB.<!27 - 9 -385 + 2 -177 - 67 - 10 1.5008339 .5008358 .5008348 980.089 t::i 
4 BS D Nov.10 ..•.. 319.18 323.50 5.8 2.1 23.55 65 .5007845 .500i740 - 12 -358 () -175 - 81 - 10 .5007290 .5007279 .5007284 980.081 9S0.0.'15 ...... 
5 ll5 D Nov. 10-11 •• 319.66 323.69 4.3· 1.2 23. 78 62 .5007833 .5007735 - 6 -368 + 3 -17S - 81 - 10 , • 5007277 .500i'!?i3 .50(Y7275 980.085 rn 
6 BS D Nov.11 •••.• 319.16 322.42 4. 7 1.5 24.42 68 .5007845 .5007766 - 8 -395 2 -17S - 81 - 10 .5007255 .5007270 .5007262 980.090 ±0.00l 0 

7 no D Nov.11 •••.. 324.24 328. 74 5.I 1.8 25.42 61 .5007722 .5007616 - ""9' -437 + 4 -156 - 67 - 10 • 5007114 .5007097 .5007106 980.07S Ul 

8 D6 D Nov. 11-12 •• 323.64 327.58 ·5.I 1.3 26.45 63 .soo1n1 .5007643 8' -480 + 3 -156 - 67 - IO .5007086 .5007081 .5007M4 980.084 1-'l 
> 

9 D6 D Nov.12 •••.. 323.32 326.21 3.0 1.I 27.20 64 .5007744 .5007676 3 -511 + 2 -156 - 67 - IO .5007066 .5007087" .5007076 980.087 Ul 

No 210. Harrisbur~{ I B4 D Nov.23 •••.. 301.31 305.55 5.2 1.6 ·I!. so 67 .5008311 .5008196. - 9 +134 4 -200 -90 - 11 .5008221 .5008216 .5008218 980.140 
•t< 

P11., John D. Powe . 2 B4 D Nov.~24.". 300.02 304.27 5.3 1.5 12.18 84 .5008346 .5008230 9 +118 - 20 -200 - 90· - 11 .5008224 . 5008!!18 .aOOS:l'JI 980.138 
3 B4 D Nov.24 •••.. 300.33 303.84 4.6 1.4 12.40 98 .5008338 .5008242 7 +109 - 34 -200 -90 - 11 .5008195 .5()08209 .5008202 980.146 
4 B5 D Nov.24 ••••. 344. 76 350.01. 4.9 1.6. 12,55: 60 .5007262 .5007153 8 +103 + 3 -201 -93 - 11 .5007148 .5007147 .5007148 980.135 980.I39 
s B5 D Nov. 24-25 •• 344.30 349. 70. 4.8 I.3 I2.6S 73: .5007272 .5007159 7 + 97· - IO -201 - 93 - 11 .5007140 .5007135' .5007138 980.138 
6 B5 D Nov.25 •••.. 344.82 349.20 4.6 2.2 I2.65 84" .5007261 .5007170 - 10 + 98" - 20 -201 - 93, - 11· • 5007117 .5007134 . .5007126 980.143 ±0.001 

7 B6 D Nov.25 •.•.. 353. 74 359.40 4.9 1.4 12. 72 62 .5007077 .5006966 8 + 96 + }. -200 - 91 - 11 .5006955 .5006953: .6006954 980.I35 
8 B6 D Nov. 25-26 •• 352.94 358.88 4.8 1.2 12.88 74 • 5007093 .5006975 7 + 89 - 11 -200 - 91 - 11. .5006953 • 500il944 : .5006948 980.137 
9 B6 D Nov.26 •••.. . 354.15 358. 70 4. 7 ~.o I2. 72 84 .5007069 .5006979 - 9 + 96 - 20 -200 - 91 - 11 .6006925 .5006944• ,5000934· 980.143 

No. 211. Pittsbu~! I B4 D Nov.16 •••.• 294.35 299.30 4.6 I.6 I5.12 57 .5008508 .5008367 - 7 - 5 + 6 -221 - 87 6 .5008275 .6008268 .5008272 980.118 

Pa., JohDD. Pow • 2 B4 D Nov.16-I7 •• 294.12 2'J.l.14 5.6 1.8 14.92 59 .5008514 .5008371 - 11 + 3 + 4 -221 - 87 6- .5008283 .500S274 .5008278 980.116 

3 B4 D Nov.17 ••••• 295.12 298.96 4.6 1.8 15.05 61- .5008485 .5008376 - 8 - 2 + 2 -221 - 87 6 .5008250 .5008275: .6008262 980.122 
4 B5 D Nov.I7 •••... 336.05 341. 98 6.1 I.9 IS.40 63 .5~07450 .6007321 -10 - 17 0 -214 -93 6 .500'203 .5007195 .5007199 980.115 980.118 
5 B5 D Nov. 17-18.". 336.38 342.Ill 5.2 1.3 15.50 66 .5007443 .5007316" - 8 - 2I 3 -214 -93 6. .6007191 .5007185 .5007188 980.119 
6 B5 D Nov. I8 ••••. , 337.26 341. 91 ·5.1 2.() 15.42 69. .5007424 .5007323: - IO -18 5 -214 -93 6 .5007171 .5007191 .5007181 980.121 ±0.001 

7 B6 D Nov. 18 ••••. 344.91 350.86 5.0 1.5 15.55 61 .5007259 .5007136' - 8 -23 + 2 -221 -IOO 6 .5007003 .5007001 .5007002 980.116 
8 B6 n· Nov.18-19 •• 344.40 350.36 5.0 0.8 15.92 64 .5007270 .5007146 - 7 - 39 0 -221 -100 6 .6006997 .5006994 .5006996 980.118 1--' 
II B6 D Nov.19 .•••. 343.07 348.60 6.4 2.7 16.32 66 .5007298 .• 5007182 - I4 ,- 55 2 -221 -100 6 ,5007000 .5007005 .5007003 9"0.116 Q) 

·Ct 



Pendulum observations and reductions-Continued. 

Coincldence in- Total arc Period uncorrected Corrections (seventh decimal placeJ Period corrected 
terval 

Pen- Tem- Rats 
Swing Posl- Pres-

Stat•on and observer No. du- tlon Data Chro- Chro- pera- sure I 0 Meano 
lum nome- nome- Inf- ture Cbronom- Chronom- Tem- Pres- Chro- Chro- Flex- Chronom- Chronom-

tar No. terNo. tlal Final eter No. eter No. Arc pera- sure eter No. eter No. Mean 
181113 1841 ture nom nom- ure 181113 181118 1823 1841 eter eter 

No. No. 
1823 1841 

---- ---I-----------------------------------------
1916 8. 8. mm. mm. .• c. mm. 8. 8. 8. .. .. ~~~ DYfll!I 

No. 216. Frerl.ericks- 1 B.t D JBD. 12 ••.•.. 278.86 282.95 4.8 1. 7 20.30 51 0.5008981 0.5008852 - 9 -2!!2 + 12 -239 -110 - 8 0. 5008515 0. 5008515 0.500851S 
bnri:. Va., John D. 2 B4 D Jan. 12-13 •.• 278.94 283.43 4.5 I 1.7 2o.42 S2 .5008979 .50088.'!6 - 8 -227 + 11 -239 -no - 8 .5008508 .5008494 .5008501 980.029 
Powell. 3 B4 D J'an.13 ••.••• 279.30 282.81 4.7 2.1 20.50 S3 .5008967 .5008856 - 9 -230 + 11 -239 -110 - 8 .5008492 .5008510 ·.5008501 980.029 

4 B6 D Jan. 13 •..••• 316.62 32!!.14 4.4 1.S. 20.68 60 .5007ll08 .6007773 - 7 -238 + 4 -236 -103 - 8 .5007423 .S007421 .5007422 980.027 980. <r.!7 
5 B5 j) Jan.13-14 •.• 316.87 322.55 4.6 1.2 20.55 60 .5007ll02 .5007763 - 6 -233 + 4 -236 -103 - 8 .5007423 .5007417 .5007420 9l!l). 028 :1:0.001 
6 BS D Jan.14 ••.••• 317.56 322.116 4.7 2.1 20.42 60 .5007885 .5007760 - 9 -227 + 4 -236 -103 - 8 .5007409 .5007417 .5007413 980. 031 
7 B6 D Jan.14 •••••• 325.01 330.88 5.2 1.8 20.45 !!2 .5007704 .5007567 - 10 -228 + 11 -230 - 93 - 8 .5007239 .5007239 .5007239 980.024 
8 B6 D Jan.14-15 ••• 32S.46 331.62 5-0 1.0 20.42 54 .5007693 .5007ll50 - 7 -227 + 10 -230 -93 - 8 .5007231 .5007225 .500722.S "980.028 
9 B6 D Jan. ls •••••. 326.02 330.73 4.9 2.s 20.35 63 .5007680 .5007570 - 13 -224 + 11 -230 - 93 - 8 .5007216 .5007243 .5007230 980.027 

No. 217. Dover. Del., 1 B4 D Dec.1 ••••••• 291.40 294.38 5.4 1.7 16.28 61 .5008594 .6008507 - 10 - S4 + 2 -194 -122 - 9 .5008329 .5008314 .5008322 980.099 
John D. Powell. 2 B4 D Dec.1-2 ••••• 291.62 293.89 4.6 1.0 16.25 63 .5008587 .5008521 - 6 - S2 0 -194 -122 - 9 .5008326 .5008332 .5008329 980.096 

3 B4 D Dec.2 ••••••• 292.22 294.36 4.4 2.0 16.28 65 .5008570 .6008507 - 9 - S4 - 2 -194 -122 - 9 .5008302 .5008311" .5008306 980.105 
4 BS D Dec.2 .•••••• 330. lS 333.56 S.2 1.6 17.40 61 .5007584 .5007506 - 9 -101 + 3 -192 -129 - 9 .5007276 .5007261 .S007268 980.088 9llO. 0!19 
s B5 D Dec. 2-3 ••••. 330.94 333. 70 s.o l.S 17. 72 63 .5007666 .5007503 - 8 -114 + 1 -192 -129 - 9 .5007244 .5007244 .5007244 980.097 :1:0.001 
6 BS D Dec.a ••••••. 333.10 331.94 6.2 2.3 17.18 66 .5007Sl6 .5007475 - 12 - 91 - 1 -192 -129 - 9 .5007211 .5007233 .5007222 980.106 
7 B6 D Deo.3 ••••••• 339.Sl 342.84 5-4 l.S 17.48 59 .500737S .5007303 - 9 -104 + 6 -192 -127 - 9 .5007066 .5007059 .5007063 980.092 
8 B6 D Deo. 3-4 ••••• 340.58 343.S7 s.o 1. 4 17.40 61 .5007351 .5007287 - 8 -101 + 3 -192 -127 - 9 .5007044 .500704S .5007044 980.100 
9 B6 D Dec.4 ••••••. 342.44 344.87 4.S 2.4 16.90 62 .5007311 .5007260 - 11 - 80 + 2 -192 -127 - 9 .5007021 .5007035 .5007028 980.106 

No. 21&. Crisfield! Md., 1 B4 D Dec.8 .•••••• 287.49 290.19 s.2 1.4 12. lS 74 • 500!!711 .5008630 - 9 +119 - 11 -196 -122 - 7 • 5008fl07 .5008600 .5008604 979.989 
John D. Powel • 2 B4 D Dec.8-9 ••••• 286.16 288.66 6.6 1.2 12.60 91 .50087S2 ' • l500!!676 - 9 +101 - 27 -196 -122 - 7 .5008614 .S008612 .5008613 979.985 

3 B4 D Dec.9 ••••••• 280.28 288.40 6.2 2.6 12.85 78 .5008748 .500!684 - 16 + 90 - lS -196 -122 - 7 :.5008604 .500!!614 .5008609 979.987 
: 4 BS D Dec.9 ••••••• 324. 74 328.10 5.S 1. 7 13.40 09 .5007710 .5007631 - 11 + 67 :.... 6 -199 -120 - 7. .5007554• .5007S.'W .5007554 979.976 979. 9115 
! 6 BS D Dec.~10 •••• 324. 74 328.34 4.9 1.0 13.50 86 .5007710 .5007626 - 6 + 63 -22 -199 -120 - 7 .5007539 .5007534 .5007536 979.982 ±0.001 
I 6 B5 D Dec.10 •••••• 327.33 330.48 4.6 2.2 13-10 70 ,5007649 .5007S76 - 10 + 80 - 7 -199 -120 - 7 .5007506 .5007Sl2 .5007509 979.993 

7 BO D Dec.10 .••••• 334.65 339.lS 5.S 1.S 12.92 68 .5007482 .5007382 - 10 + 87 - 5 -189 -103 - 7 .5007358 .5007344 .50073Sl 979.980 
8 BO D Dec.10-11 ••. 33S.23 339.06 4.9 0.9 12. 72 86 .5007468 .5007384 - 6 + 96 -22 -189 -103 - 7 .5007340 .50073·12 .5007341 979.983 
9 BO D Dec.11 •••••. 337.22 340.18 5.2 2.4 12.25 81 .5007425 .5007360 - 13 +115 - 18 -189 -103 - 7 .5007313 .5007334 .5007324 979.990 

1828 1838 1828 1838· 181118 1838 1828 1838 ! 

Wssblngton, D. C., 1 B4 D Jan. 20 •••••• ·306. 66 316.14 4.3 1.4 8.98 63 .S<ml66 .5007920 - 7 +252 - 1 -120 +133 - 7 .5008283 .5008290 : . 500!!286 .......... 
Coast and Geodetic 2 1\4 D Jan. 2D-21 ••• 305.41 31S.25 6.5 1.9 9.42 59 .5008199 • 5007943 - 12 +234 + 3 -120 +133 - 7 .5008297 .5008294 .5008296 .......... 
Survey Omce, John 3 B4 D Jan.:n •••••• 304.67 814.85 4.7 1.8 9.72 65 .5008219 .5007953 - 9 +221 - 8 -120 +133 - 7 .5008301 .5008288 .5008294 ........... 
D. Powell. 4 BS D Jan. 21 •••••• 349.Sl 362.54 4.6 l.S 10.60 66 .5007163 .5006905 - 7 +184 + 6 -139 +131 - 7 .5007200 .5007212 .5007206 ........... 

5 B5 D Jan. 21-22 •.. 847.35 361.22 6.1 1.7 11.32 61 • 500720ll .5006931 -· 9 +154 + 2 -139 +131 - 7 .5007209 .5007202 .5007206 .......... 
6 RS D Jan.22 •••••• 34S.43 359.49 6.0 2.0 11.88 63 .5007247 .5006964 - 10 +131 - 1 -139 +131 - 7 .• 5007221 .5007208 .5007214 .......... 
7 B6 D Jan. 24 •.•••• 353.56 368.30 li.1 1.7 13.10 54 .5007081 .5006797 - 9 + 80 + 8 -140 +144 - 7 .5007013 .• 5007013 .5007013 .......... 
8 B6 D Jan. 24-25 ••• 353.34 368.11 4.9 1.8 13.05 58 .500708S .5006801 - 9 + 82 + s -140 +144 - 7 .5007010 .5007016 .5007016 .......... 
9 B6 D Jan. 25 •••••. 363.30 368.06 11.2 1.9 12.98 62 .5007~ • 5D06.9112 - 11 + 85 + 1 -140 +144 - 7 .5007014 .5007014 .5007014 .......... 

1914. 1838 3471 183'1 3477 1838 3477 1838 3477 
Washington, D. e., 1 A4 D Ju,lyB-9 ••••. 303.64 297.84 4. 7 1.8 21.96 59 • 5008247 .500!408 - 9 -291 + 5. +4700 +2!12<1 - 10 .500Sll2 .500839S • 5008404 ........... 

Coast d Geodetic 2 A4 D July9 ....... 304.22 298.25 5.4 2.1 22.00 59 • 5008231 .5008396 - 12 -293 + s +470 +292 - 10 .6008391 .5008378 .5008384 ·········· 
S11rvey omce, c. L. 3 A4 D July 9 •.•••.. 306.117 298.94 6.2 1.S 22.05 60 • 500!!166 .5008377 - 9 -295 + 4 +470 +292 - 10 .5008326 .5008359 .500R342 . ......... 
Garner. 4 AS D July~lO •... 390. !IS 378.36 5.4 2.0 22.37 53 .5006404 .5006616 - 11 -309 + 11 +S23 +329 - 10 .5000608 .5006626 . liOOOl\17 . ......... 

5 AS D July 10 .••••. 388. 44 378.56 5.2 2.1 22.40 56 .5006444 .5006613 - 11 -310 + 8 +523 +329 - 10 • 5006f't44 .5006619 .5006632 .......... 
6 AS D July 10 .•.•.. 389.62 378.64 S.3 1.7 22. 40 S7 .5006425 .5006611 - 10 -310 + 7 +523 +329 - 10 • 500662.5 .5006617 .5006621 .......... 
7 A6 D J11ly 10-11 ••. 413. 12 (b) 6.0 2.1 22.97 53 .5006059 (b~ - 10 -334 + 11 +567 (b) - 10 • 5000283 (b) .......... .......... 
8 A6 D July 11 ••.••. 413.10 (b) 5-5 2.3 22. 73 55 .5006059 (b - 13 -324 + 9 +567 ~:~ - 10 .50062$8 (b) .......... .......... 
9 A6 D July 11 •••••• 413.33 (b) 5.1 1. 7 22.70 55 .5006056 (b) - 9 -323 + 9 +567 - 10 .5006290 (b) ---···········-····· 



1838 1838 1838 1838 18381838 1838 1838 
Washington, D. c., 1 A4 D July 2l •.••. 287.27 302.52 5.3 1.8 22.85 55 .5008718 .&Xm?7 - 10 -329 + 9 5• +441• - 10 .5008373 .5008378 .6008376 

Coast and Geodetic 2 A4 D J'uly 21 .-.12 ... 286.56 301.89 5.6 2.1 22.97 56 .5008739 .5008295 - 12 -334 + 8 5 +441 - 10 • 5()(l!386 ,5008388 .5Cn!387 
Survey Olllce, C. L. 3 A4 D J'uly 2'J ..... 286.22 301.90 5.1 2.0 23.03 56 .500Si50 .5008295 - 10 -336 + 8 5 +441 - 10 .5008397 .5008388 .5008392 
081'1ler. 4 A5 D July2'.I ...... 356.92 382.84 5.2 1.9 23.33 60 .5007015 .5006539 - 11 -349 + 5 2 +480 - 10 .5006648 .5006654 .5000651 

5 A5 D July 22-:.13 •.. 356.86 384.04 5.2 1.9 23.40 112 • 5007016 .5006518 - 11 -352 + 3 2 +480 - 10 .5006644 .5006628 .5006636 
6 A5 D July 211.. .... 357.32 383.62 5.7 2.1 23.47 63 .5007007 .5006526 - 12 -355 + 2 2 +480 - 10 .5006630 .5006631 .5006630 
7 A6 D July 2il ...... 376.83 404,30 5,3 1.9 23.80 56 .5006643 . 5006191 - 11 -369 + 9 + 14 +449 - 10 .5006276 .5006259 .5006268 
8 A6 D July 23-24 ••• 376.46 402.54 5.3 2.0 23.95 58 .5006650 .5006218 - 11 -375 + 7 + 14 +449 - 10 .5006275 .5006278 .5006276 
9 A6 D July24 ...... 376. 74 401.85 5.4 1.9 24.10 58 .5006645 .5006229 - 11 -381 + 6 + 14 +449 - 10 .5006263 .5006282 .5006272 

; . 
1838 3477 1838 3-177 1838 3477 1838 3477 

Nc.125. Atlantlo City, 1 A4 D Sept. 5 ...... 309.88 300.98 5.0 2.0 22.37 54 .5008081 .5008320 - 10 -309 + 10 +633 +388 8 .5008397 .5008391 ·.5008394 
MO•~ I N. J., C. L. Ga.to.er. 2 A4 D Sept. 5-6 .... 310.28 300.93 5.6 1.6 22. 27 57 .5008070 .5008321 - 10 -305 + 7 +633 +388 8 .5008387 .5008394 .5008390 980.107 

3 A4 D Sept. 6 .••••• 310. 48 301.36 5.4 2.5 22.17 59 .5008065 .5008309 - 13 -300 + 5 +633 +388 8 .5008382 .5008381 .5008381 980.111 980.112 

10 A6 D Sept.8 ...... 422. 51 409.30. 5.6 2.0 21.83 56 .5005924 .5006116 -12 -286 + 8 +641 +449 8 .5006267 .5006267 .5006267 980.117 :1:0.001 

11 A6 D Sept. 8-9 .... 423.32 410.08 5.6 1.9 21.47 53 .5005913 .5006104 - 12 -271 + 11 +641 +449 8 .5006274 .5006273 .5006274 980.114 

12 A6 D Sept. 9 ...... 425.02 411.84 5.5 1.9 21.00 54 .5005889 .5006078 - 12 -251 + 10 +641 +449 8 .5006269 .5006266 .5006268 980.116 

1828 1838 1828 1838 1828 1838 1828 1838 ... 
No. 126. Bridgehamt. 1 A4 D Sept.16 ..... 305, 72 329,14 5.5 1.9 17.66 57 .5008191 .5007fJYT - 11 -111 + 7 - 49 +546 5 .5Q08022 .5008033 .5008028 980.249 z 

ton, N. Y., C. . 2 A4 D Sept. 16-17 .. 305.55 329.47 5. 7 2.0 17.81 53 .5008196 .5007600 - 12 -118 + 10 - 49 +516 5 .5008022 .5008021 .5008022 980.251 ~ GBl'ller. 3 'A4 D Sept.17 ..... 305, 79 330.15 5.6 1.9 17. 71 53 .5008189 .5007584 - 11 -114 + 10 - 49 +546 5 .5008020 .5008010 .5008015 980.254 
4 A5 D Sept.17 ..... 387.48 427.10 4. 7 1.8 18.08 57 .5006460 .5005860 - 9 -129 + 7 - 51 +549 6 .5006273 .5006273 .5006273 980, 253 980.252 11.l 

5 A5 D Sept. 17-18 .. 386. 76 426.12 4.9 1.9 18. 28 60 .5006472 .5005874 - 10 -137 + 4 - 61 +549 5 .5006273 .5006275 .5006274 980.253 :i:0.000 ~ 
6 A5 D Sept.18.a ... 386.94 426. 44 5.4 2.0 18. 21 60 .5006469 .5005869 - 11 -134 + 4 - 51 +549 6 .5006272 .5006272 .5006272 980. 254 

~ 7 A6 D Sept.18 ..... 407.67 ~51.18 5.6 1.8 18.61 58 .5006140 .5005547 - 11 -151 + 6 - 57 +537 5 .5005922 .5005923 .5005922 980, 252 
8 A6 D Sept. 18-19 .. 406.98 450.35 5.2 1.8 18.83 61 .5006150 .5005558 - 10 -160 + 3 - 57 +537 5 .5005921 .5005923 .5005922 980.252 
9 A6 D Sept! 19 ..... 407.30 450.87 5.1 1.9 18. 71 61 .5006146 .5005551 - 10 -155 + 3 - 57 +537 5 .5005922 .5005921 .5005922 980.252 ..... 

0 

No. 127. Chatham, 1 A4 D Sept. 22 ..... 309.40 329.52 5.5 1.9 20.60 56 -~ .5007599 - 11 -235 + 8 -35 +448 7 .5007813 .5007802 .5007808 980.335 z 
Mass., C. L. GBl'ller. 2 A4 D Sept. 22-23 .. 310.90 330.50 5.1 1.8 19.53 57 -~ .5007576 - 9 -190 + 7 - 35 +448 7 .5007820 .5007825 .5007822 980.331 11.l 

3 A4 D Sept. 23 ..... 312.10 331.12 5.1 2.1 18. 77 58 • 50()g)23 .5007562 - 10 -158 + 7 - 35 +448 7 .5007820 .5007842 .5007831 980.326 0 
4 AS D Sept. 23 ..... 396.94 430.30 5.2 1.8 19.05 60 .5006306 .5005817 - 10 -170 + 4 - 34 +437 7 .5006089 .5006071 .5006080 980.329 980.333 l:i;I 

s AS D Sept. 23-24 .. 399, 28 431.40 5,3 2.0 18.97 62 .5006270 .5005801 - 11 -166 + 2 - 34 +437 7 • 5006054 .5006056 .5006055 980.339 
6 AS D Sept. 24 ..... 400. 50 432.17 S.3 1.9 18.57 62 .5006250 .5005792 - 11 -150 + 2 - 34 +437 7 .5006050 .5006063 .5006056 980.339 :1:0.001 0 
7 A6 D Sept. 24 ..... 422.42 458.39 S.l 1.8 19.22 63 .5005926 .5005459 9 -177 + 1 - 24 +439 7 .5005710 .5005706 .5005i08 980.336 

~ 8 A6 D Sept. 24-25 .. '423.09 459.10 s.o 1.8 18.67 64 • 5005916 .5005452 - 9 -154 0 - 24 +439 7 .5005722 .5005721 .5005722 980.330 
9 A.6 D ~Sept. 25 ..... 424, 49 460-66 5.1 1. 7 18.20 64 .5005896 .5005433 - 9 -134 0 - 24 +439 7 .5005722 .5005722 .5005722 980.330 ... 

No. 128. Rockland, 1 A4 D Oct. 2 ....... 34S.30 360.18 5.2 2.0 12.62 58 .5007251 .5006950 - 11 +100 + 4 - 27 +256 - 13 .5007304 .5007286 .5007295 980.536 ~ 
Me., C. L. 081'1ler, 2 A4 D Oct. 2-.1 ..... 345.02 358.66 5.3 1.8 12.85 62 .5007257 .5006980 - 10 +90 + 1 - 27 +256 - 13 .5007298 .5007304 .5007301 980.534 

3 A4 D Oct.3 ....... 344.99 358.50 5.1 1.8 12.80 63 .5007257 .5006983 - 9 + 92 0 - 27 +256 - 13 .5007300 .5007309 .5007304 980.533 l> 
4 A5 D Oct.3 ....... 453.94 4i6. 23 5.1 1.4 13.18 66 .5005514 .5005256 - 8 + 76 + 6 - 30 +235 - 13 .500554S .5005552 .5005548 980.537 980.536 li!l 
5 AS D Oct. 3-4 ..... 452.62 475.82 5.7 1. 7 13.38 58 .5005530 .5005259 - 11 + 68 + 5 - 30 +235 - 13 .5005549 .5005543 .5005546 980.538 t::i 
6 AS D Oct. 4 ....... 452.60 475.46 5,3 1.5 13.38 59 .5005530 .5005263 - 9 + 68 + 4 - 30 +235 - 13 .. 5005550 .50055-18 . 5005549 980.537 :1:0.001 

7 A6 D Oct. 4.. ..... 479. 92 505.64 5.8 2.0 13.82 59 .5005214 .5004949 - 12 + 49 + 4 - 35 +242 - 13 ".5005207 .. 5005219 .5005213 980.530 
..... 
11.l 

8 A6 D Oct. 4-5 ..... 481. 46 508.62 5.0 1. 7 13. 75 61 .5005198 .5004921 - 9 + 52 + 2 - 35 +242 - 13 .5005193 .5005193 .5005193 98().537 0 
9 A6 D Oct.5 ....... 481.96 511.44 5.1 1.8 13.58 62 .5005192 .5004893 - 9 + 59 + 1 - 35 +242 - 13 .5005195 .5005173 .50051&1 980.5Jl 11.l 

H 

No. 129. Lancaster, 1 A4 D Oct.8 ....... 329.54 348. 78 S.4 1.8 18.14 63 .5007598 .5007178 - 10 -132 + 1 - 26 +402 8 .5007423 ",5007431 .5007427 980.484 I> 
N. H., C. L. Go.mer. 2 A4 D Oct. 8-9 ..... 329. 41 348. 74 5. 4 2.1 18. 42 54 .5007601 • 5007179 - 11 -143 + 10 - 26 +402 8 .5007423 • 5007429 .5007426 980. 484 11.l 

3 A4 D Oct.9 ....... 329.58 349.80 5.2 1.8 18.37 54 .5007597 .5007157 - 10 -141 + 9 - 26 +402 8 .5007421 .5007409 .5007415 980.489 ~ 
4 A5 D Oct.9 ....... 426. 57 459. 74 5.4 2.0 18. 72 59 .5005867 .5005444 - 11 -156 + 5 - 29 +396 8 .5005668 .. 5005670 .5005669 980.490 
5 A5 D Oct. 9-10 .... 426.17 458.90 5.2 1.9 18.82 61 .5005873 .5005454 - 11 -160 + 3 - 29 +396 8 .5005668 .5005674 .5005671 980.489 
6 A5 D Oct.10 ...... 426. 40 460.14 5.1 1.9 18.67 62 .5005870 .5005437 - 10 -154 + 2 - 29 +396 8 .5005671 .5005663 .500566i 980. 491 980.486 
7 A6 D Oct.10 ...... 452.80 489. 75 5.2 1.8 18.82 63 .5005528 .5005109 - 10 -160 + 1 - 21 +300 8 .5005330 .5005322 .5005326 980, 485 :1:0.001 
8 A6 D Oct.10-11 ... 453.06 489. 77 S.2 1.8 18.84 58 .5005524 .5005109 - 10 -161 + 6 - 21 +390 8 .5005330 .50053!!6 .5005328 !)80. 485 
9 A6 D Oct.11. ..... 454.12 491.30 5.2 1.8 18.55 58 .5005512 .5005094 - 10 -149 + 5 - 21 +390 8 .5005329 .5005322 .5005326 980.485 

10 A6 D Oct.11 ...... 454.18 490.32 5.2 1. 7 18.52 59 .5005511 .5005104 - 10 -147 + 5 - 21 +390 8 .5005330 .5005334 .5005332 980.483 
11 A6 D Oct.11-12 ... 454.15 490.88 5.4 1.8 18.49 59 .5005511 .5005098 - 10 -146 + 4 - 21 +390 .8 .5005330 .5005328 .5005329 980.484 
12 AG D Oct.12 ...... 456.08 491.26 5.2 1.8 18.12 60 .5005487 • 5005094 - 10 -131 + 4 - 21 +390 8 .5005321 .5005339 .5005330 980.484 

a Rate correction determined from observations on stars for time. 
b Chronometer 3477 failed to break for the llWi day's observations. 
• Rate correction determined from oolliparlllons with W estem UDlon time signals. 
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Station and observer Swing ~~- Posi
N o. lum t1on 

Date 

Pendulu1n observations and reductions-Continued. 

Coincidence in
terval 

Chr<>- chm-· 

Total arc 

nome-. nome- Inf- Final 
: ter No. tr No. tial 
= ·1828: 1838 

Period uncorrected Corrections (seventh decimal pla<.'8) Period corrected 

Rate 
Tem- Pres
pera- sure 
ture Chronom- Chronom-

I 

Tern- Chro- Chr<>- Flex: Chronomr Chronom• 
eter No. eter No. 
1828 1838 

Arc pero.- Pres- nom- nom- ure eter No.. eter No. 
tu re sure eter eter: · 1828 1838 . 

Mean 

No. No. 
! . 1828 1838 ! ; 

g , Meang 

________ ,, _______ , ______ ,______ ---~----- ---- -- ------------

No. 130. Whitehall, 
N. Y., C. L. Garner. 

No: 131 ·Litt!~ Foils, 
N. Y., C. L. Gamer. 

No. 132. Watertown, 
N. Y.,C.L.Garner. 

No. 133. Southport, 
N. Y.,C.L. Garner. 

No. 134. Erie, Pa., 
C. J~ Gamer. 

1 A4 D 
2 A4 D 
3 A4 D 
4 A5 D 
5 A5 D 
G A5 ]) : 
7 A6 D · 
8· A6 D: 
9 A6 D 

1 A4 D 
2 A4 D 
3 A4 ]) : 
4 .A5 D. 
5 A5 D 
6 A5 D 
7 A6 I> 
8 A6 D: 
9 A6 D 

1~14. 
Oct. 15 ...•.. 
Oct. l!i-16 .•. 
Oct. 16 •.•••• 
Oct. rn ..... . 
Oct. 16-17 •• ; 
Oct. 17 •••••• 
Oct.17 •••••• 
Oct.17-18 .•• 
Oct. 18 •••.•• 

i 
Nov.5 ..••. ; 
Nov.5-6 •.• , 
Nov.6 ..•... 
Nov.6.:: ... 
Nov.f'r-7 •••• 
Nov.7 ..•... 
Nov.7 •.•••. 
Nov. 7-8 •••• 
Nov.8 ••••.. 

8. 
324.14 
325.20 
325.35 
419. 94 
420. 22 
420. 60 
443. 84 
443. 58 
H4.24 

325.36 
326. 42 
32tl. 90. 
426.66'. 
426.37 
426.06 
452.80 
452.08 
451.88" 

8. 
337.67" 
338.25 
338.61 
441.86· 
443. 45 
443.02. 
468. 21 
469. 46: 
471.66: 

339.38, 

~~:gg; 
443. 46' 
442.86= 
444.Sl 
470.99 
467. 75. 
468.40 

1 A4 
2 A4 
3 A4 
4 A5 
5 A5 
6 A5 
7 A6 
8 A6 
9 A6 

D : Nov. 11..... 336. 83 338. 22 
D N•w. 11-12.. 3.31\. 64 339. 46 
D Nov.12 •••.. 337.94 340.86 

1 A4 
2 A4 
3 A4 
4 A5 
5 AS 
6 A5 
7 A6 
8 A6 
9 A6 

1 A4 
2 A4 
3 A4 
4 AS 
5 J\.S 
6 AS 
7 A6 
S A6 

9 A6 

]) Nov.12"-·- 440.02 444.99 
D Nov.1~13 •• 442.5S 448.33 
D: Nov. 13..... 44S. 98 451. 64 
D: Nov. 13..... 470.16: '473. 90 
D: Nov. 13-14 .• ~79.07" 481.42 
D" Nov.14 •.... 482.23 484.99 

Tl Nov. 22 .••.. 33R.Sll 338.35 
n: Nov. 2:3-23 •• 337.30 337.74 
D' Nov.23 •••.. 333.97 338.72 
D! Nov.23 •.•. :. 446.85 445.49 
n' Nov. 23-24 •• 441\.18. 445.12 
]). Nov.24 •••.. 450.10 448.28, 
D Nov.24 •.... 4n.04 476.75 
D" Nov. 24-25 •• 474.05 472.56. 
D' Nov.25 •••... 470.70 470.41' 

D: Nov. 28. _ •. ,. 
D; Nov. 28-29.<. 
D' Nov. 29 ••• .'. 
D Nov.29 ••••. 
D Nov.~O •• 
D Nov.30 •••.. 
D Nov.30 ••... 
D Nov. 30-

Dec.1. 
D Dec.1 ••••••• 

319. 70 322. 72 
319. 31· 322. 48 
3rn.12 323. oo 
411.07 416.51 
410. 98 416.55 
400.84 416.89 
433.00 441.54 
432. 65 440. 72 

432. 49 440. IJ4 

'"~·1'"i! 
5.4! 
5.2! 
5.3 

-s.1: 
5.4: 
5.2: 
5.S; 
5.3' 

5Aj 
5.4; 
5.4! 
5.5[ 
5.2' 
5.2: 
5.2; 
5.0• 
5.1' 

5.2. 
5.4 
5.2 
5.5. 
5. li 
5.2• 
5.2' 
5.1. 
5.2· 

5.1" 
5.1 
5.0. 
5.31 
4.91 
5.61 
4.8 
5.2, 
4.9, 

5.2' 
5.2· 
6.0 
5.4 
5.0 
6.0 
5.4 
5.3 

5.1 

mm. 
1. s 
1.·9 
1.9 
1..7 
1.9 
2.0 
1.9, 
1.8 
1.8 

1.9' 
1.9 
2.0 
1.9 
1.9· 
1. 7 
1.9 
1.9 
1.8 

1. 7 
2.1 
1.9 
1.9 
2.0 
1.8 
1.9 
1.9 
1.9 

1.8 
1.8 
1.6 
1.9 
1.9 
1.9 
1. 7 
1.1 
2.6 

1.9 
1.8 
1. 7 

.1.9 
1.8 
1.8 
1.9 
1.8 

1,7 

• c.1 
17."9li 
17.541 
17.34[ 
17. 71 
17.54 
17. 48 
18.14. 
18.26! 
17.981 

14.aal 
14.001 
1~.671 
13..401 
13.331 
13. 23, 
13.251 
ia.23; 
13.10: 

13. 70, 
13. 70: 
13.45! 
13.971 
13.35 
12. 75: 
13.33,i 
.12:13 
11.3.0 

2.91 
3.16' 
2.94! 
2.91: 
2. 71 
2.16, 
2.46; 
2.86: 
3.24: 

12.52: 
12.36: 
12.291 

12.42 
12.52 
12.56 
12. 76 
12.84' 

·•I 

fa.'96' 

mm. 
liS 
60 
61 
58 
60 
GO 
61· 
63 

-64 

8. 8. B. 8. i 8. 
o. 5007725' o. 5007415 - 9 -122 + 5 - 18. +286 -

4 - 18 +286 -
3 - 18 +286 -
6 - 4 +200 -
4· - 4 +299 -
4 - 4 +299 -
3· - 21 +289: -
1: - 21 +289 -
0 - 21 +289 -

8! o. 5007573' O. 5007567: O. 50075i0 
8. • .i007!ifl0. • 5007007: . !iOOi5lH 
s· . 500756-t· . 50075(i6 . r.lJ075M 
8 • 5005831' . 5005837: . 500.5834 
8. • 5005833 . 5005823. . SOl~58!!8 
8 • 5005828 • 500.5S:io: • 500.5829 
8 . 5005469 . 5005487' • 5005H8 
s . 500.)467 . 500546Si . 5005466 
s . 5005470 . 5005452 . 5005461 

• 5007699 • 5007402 
. 5007f>96 . 5007394 
. 5005961 •. 5001":>664 
. 5005957 .• 50f).'ifl44 
. 5005951 • 5005650 

- 11 
- 11 
- 10 
- 10 
- 11 

-106 + 
- 98 + 
-114" + 
-106 + 
-104 + 

• 500ii638 • 5005346 - 11 -132 + 
• 5ll0564 2 • 5005330 
. 5005634 . . 5005306 

-·11 
- 10 

-136 + 
-125 

58' 

:·:r 
,58: 
601 
62 :s1· 
59 
59 

.5007696; 

:~~~~~11" 
.5005866 
.5005870; 
.5005874! 
.5005527= 
.50051i3tl" 
.5005539 

63" .5007433 
60 .5007437 
58 .5007409 
63 .5005688 
59 .5005655 
58 .5005612 
60 • 500.5323 

.57: .5005224. 
59 • 5005190: 

li5. . 50073s.qi 
60 .5007423; 
65 .5007387· 
56 • 5005601 · 
G3" • 5005610: 
59 • SOO.'i561: 
56 . 500.i225 
62 .5005280 
68 .5005317 

59· . 5007832 
62 .5007842: 
64" .50078461 

56 .5000089 
57 .5006090 
59 .5006107 
58 .5005768 
59 .5005785 

: 

60 .5005787 

. 5007377 - 11 

.S007416 - 11 

. 5007401 - 11 

.50051144 - 11 

.5005fJ52 - 10 

.50051'>31: - 10 

.S00.5314 ~ 10 

. 5001i350 - 10 

.5005343 - 9 

+ 28 + 
+ 42 + 
+ 56 + 
+ 67 + 
+ 70 + 
+ 74 + 
+ 73 + + 74 + 
+ 80 + 

5 + 7 +29Cl - s 
3 + 7 +293 - 8 
2 + 7 +293 - 8 
5· + 31 +261 ~ ·8' 

~ t gt t~~ : ~' 
5 + 24 .+225 - s: 
4. + 24 +225 - 8 
3' + 24 +2".5 - 8 

• 5007402 ~ 10 + 54 
. 5007376 - 11 + 54 
. 5007345 - 11 + 65 
.501)5624 - 12 + 43 
.5005582" - 10 + 69 
. S00.5541 - 10 + 94 
.5005281 ~ 11 + 70 
.500.i199 - .10 +120 
. 5005160 - ~1 +155 

.S007400· - 9 +506 

.5007413 - 9 +496 

. .)1)1)7392 - 9 +506 

. 500.5618· - 10 +506 

.5005622 - 9 +514 

. 5005583 - 11 +S37 

. 5005250 - 9 +s-is 

. 5005296 - 7 +508 

. 5005320 - 12 +492 

0+22+72- 9 
+ 3: + 22 I- 72 - 9 
+. 5· + 22· + 72 - 9 
+ 1 + 36 +104 - 9 
+ 4 + 36 +104 - 9 
+ 4. + 36 +104· - 9 
+ 3 + 47 + 84" - 9 
+ 5 + 47 + 84 - 9 
+ 3 + 47 + 84 - 9 

+ 6· +142 + 139i - 12 
+ 1. +142 +139· - 12' 
- 4 +142 +139· - 12 
+ 5: +181 +165 - 12: 
- 2; +18li +165 - 12' 

0 +181 +165 - 12: 
+ 5 +171 +153 - 12 
- 1 +171 +153 - 12 
- 7 +171 +1113 - 12 

.5007717 

.5007704 

.S007705 

.S005950 

.50059.56 

.5005902 

.S005611 

.50056~0 

.5005629 

.5007490 

.5007496 

.50074~1 

.5005747 

.5()!1.5745 

.5005i27 

.50054'.'3 

.5005377 

.5005375 

.5008021 

.&008041 

.500l'illl0 

.5006271 

.5006282 

.S006256 

.5005905 

.5005939 

.5005949 

.5007684 

.5007735. 

.500773.3 

.5005958 

.500.5968 

. 5005949 

.5005.i99 

. 50CL5R3S 

.5005634 

.S007700 

.5007720 

.5007719 

.5005954 

.5005962 
.. 5005956 
.5005605 
.5005628 
.5005632 

. 5007509 . 5007500 

.S007485 .5007490 

. 5007467 . 5007474 

.5005751 .. 5005749 

. 5005740 .. S005742 
• 5005i24 .• 5005726 
.500Ml8 .50!\'i420· 
. 5005389 . 50Q.i3~3" 
• 5005382 • 5005378; 

. 5008030 . 5008006" 

: ~g~~ : ~g~n 
. 5006272 . 5000272'. 
. S006278 . 5006280, 
. 5000262 . 5006:?59; 
.5005912 .5005908 
.5005937 .500.i938' 
. S005934 • 5005942 

. 5007759 - 11 
• 5007764 - 10 
.S007751 - 9 
. 5000010 - 11 
.5006009 - 9 
.5006004 :..._ 9 
. 500.5669 - 11 
.5005679 - 10 

+104 + 3; + 17 
+111 Oi + 17 
+114 - 1! + 17 
+108 + 6' + 17 
+104 + 5' + 17 
+102 + 3 + 17 
+94+4.+4 
+91+·f+4 

+103 - o' .5007939 .5007952 
+1oa. - 6' .5007954 .5007902 
+103 - 6 .5007961 .5007952 
+103 - 6 .5006:?03 .5006210 
+103 - 6 • 5006201 • 5006206 
+103 - 6 .5006214 .5006197 
+ 108 - 6 • 5005853 . 5005858 
+108 - 6 • 5005868 • 5005866 

.5007946• 

.5007958 

.S007956 

.5000206 

.5006204 

.5006~ 

.S005856 

.5005867 

.5005680 -. 9 + 85 + 3 + 4 +108 - 6 • 5005864 I • 5005861 .5005862 

Dynes 
980.428 
980.431 
980. •30 
980.425 
980.428 
980. 42~ 
980. 426 
980. 431 
980. 432 

980.378 
980.370 
9S0.370 
9!!0.379 
980. 3i6 
980.378 
g.qo.377 
oso.ar.s 
980.366 

g.'I() 45S 
g.~0.460 
980.466 
980. 459 
980.462 
980.4r.8 
980 449 
980.461 
980.465 

g._qo.250. 
980. 246' 
9SO. 255 
980.254 
980. 200 

"980.259 
980.257 
980. 245 
980.244 

980.281" 
980.277 
980.277: 
980.280 
980. 281 
980.280 
980.278 
980.274 

980.275: 

Dgnca 

980.429 
:!:0.001 

980.374 
:1:0.001 

980.461 
:1:0.001 

980.251 
:1:0.001 

{kq(). 278 
±0.001 



1915 1823 18U 1823 1841 1823 1841 1823 1841 
Washington, D. C., 1 A4 D fan. 7 ....... ~.14 29-1. 49 5.5 1.7 lS.29 55 .5008572 .500S503 - 10 - 12 + 8 -177 -122 9 .5008372 .5~8 .5008365 

Coast and Geodetic 2 A4 D Jan. 7-8 •.... 2'.)3.70 295.82 5.5 1.8 13.80 S6 .5008.527 .S008466 - 11 + 50 + 7 -177 -122 9 .5008387 .500ll381 .500-S.'l84 
Surve~ Olfioo, C. L. 3 .H D Jan. 8 •...... 295. 25 296.56 S.5 2.3 13.25 57 .5008482 .5008444 - 13 + 73 + 5 -in -122 9 .5008361 .5008378 .5008370 
Garner. 4 AS D J:m. 8 •...... 370-80 374.45 5.3 2.0 13.15 54 .5006751 .S00668.5 - 11 + 78 + 8 -166 -118 9 .S006651 .5006633 .5006642 

s A5 D Jnn. 8-9 •.•.. 372. 74 375.18 5.3 1.8 12.83 56 .5006716 .5006672 - 10 + 91 + 7 -166 -118 9 .5006629 .5006633 .5000631 
6 A5 D Jan. 9 •••.... 374. 79 376.32 4.S 2.2 12.47 57 .5006679 .5006652 - 11 +106 + 5 -166 -118 9 .5006604 .5006625 .5006614 
7 A6 D Jan.11. •.... 397.17 400.49 5.5 1.9 11.35 56 .5006303 .5006250 - 12 +154 + 6 -145 -107 9 .5006297 .5006282 .5006'.)9() 
8 A6 D Jan. 11-12 •.. 398.19 400.91 5.3 1.8 11.16 I 58 _5n111e86 .5006244 - 10 +161 + 4 -145 -107 9 .5006287 .5006283 .500628.5 
9 A6 D Jan.12 ••.•.. 398.10 399. 76 5.8 2.0 11.14 60 .S006288 .5006261 - 12 +162 + 2 -145 -107 9 .5006286 .5006297 .5006:!92 

10 AG D Jan.12 ...•.. 395.18 398.97 5.4 2.0 11.6.S 57 .5000334 .5006274 - II +139 + 5 -164 -115 9 .5006:!94 .5006283 .5006288 
11 A6 D Jan. 12-13 •.. 395.00 397. 72 5.4 1.9 11.97 59 .5006337 .5006294 - 11 +127 + 3 -164 -ll5 9 .5006283 .5006289 .5006286 
12 A6 D Jan.13 ••.... 394.28 396.60 5.4 2.0 12.33 61 .5006348 .S006312 - 11 +112 + 1 -164 -ll5 9 .5006277 .5006290 .5006284 

1828 1838 1828 1838 1828 1838 1828 1838 
No. 157. Homestead, 1 A4 D Feb.17 •••••• :llS.40 218.65 5.4 1.8 21.95 53 .5011633 . 5011460 - 10 -291 + 11 - 74 + 95 .,.. 21 .5011248. . 5011244 .5011246 978.989 

Fla., C. L. Gamer. 2 A4 D l<'eb. 17-18 ••• 215-35 218.36 5.1 1. 7 21.63 54 .5011636 .5011475 - 9 -278 + 10 - 74 + 95 - 21 .5011264 .50112i2 .5011268 978.981 
3 A4 D Feb.18 •••••. 216-50 219.42 5.1 2.4 20.15 54 .5011574 .5011420 - 12 -216 + 10 - 74 + 95 - 21 .5011261 .5011276 .5011268 978. 9!ll 
4 AS D Feb.18 •••••. 256-56 2ffl.22 5.3 !. 9 19.34 57 . 5009764 .5009589 - 11 -182 + 7 - 66 +104 - 21 .5009491 .5009486 .5009488 978. 993 978.1186 5 AS D Feb.111--19 ••• 255.82 260.48 5.2 1.8 19.50 58 . 5009791 .5009616 - 10 -189 + 6 - 66 +104 - 21 . 5009511 .5009506 .5009508 978.9861 :1:0.001 ..... 
6 A5 D Feb. 19 •.•.•. 250-30 200.66 5-2 2-1 19.03 58 .5009773 .5009610 - 11 -169 + 6 - 66 +104 - 21 . 5009S12 .5009519 .5009S16 97~.9.~3 z 
7 A6 D Feb. 19 •••... 26-~-40 270.97 5-4 I. 7 19. 2-5 55 . 5009438 _5009243 - 10 -17S + 9 - 79 +111 - 21 .50001-59 .50091S4 .5009156 m.~1 

~ & i~ I D Feh.19-20 ••• 264.1!8 !169. 91 5-3 2. 0 19-65 57 .5009465 .5009280 - 11 -19-5 + 7 - 79 +Ill - 21 .5000166 .5009171 .5009168 978 .. 983 
D Feb. 20 •••.•. 264-84 270. 41 5-1 1.9 19.37 59 .5009457 .5009263 ~ 10 -183 + 5 - 79 +111 - 21 .50001691 .5009165 .5009167 978.983 I 112 

I ~ No.158. Seliring,!Fls., 1 A4 D Mar.5 •••.... 223-26 230.06 5.3 2.0 21.67 54 • 5011223 .50!0S9I - 11 -279 + 10 - 47 +256 - 19 .5010877 .5010848 .50!08f\2 979.139 
C. L. Garner. 2 A4 D Mar. 5-6 •••.• 223-IS 229.27 5.2 1.9 21.57 56 .5011228 .5010928 - 11 -275 + 8 - 47 +256 - 19 .5010884 . 5010887 . SOIOS.SO 979.130 ~ 

3 A4 D Mar.6 .•••.•. 224.38 230.00 5.2 1.9 20.15 511 .5011167 .5010893 - 11 -216 + 8 - 47 +256 - 19 .5010882 .5010911 .5010896 979.126 ~ 
4 A-5 D Mar. 6 •••.•.• 268-80 276.07 5.1 1.6 19.05 58 .5009318 _5009072 - 8 -170 + 6 - 51 +204 - 19 .5000076 .50i}ll(J.% • 50fJ90l!O 979.153 ..... 
5 A5 D Mar.6-7 ••••. 2117. 36 275. 42" 5-4 1.9 19.07 f,() .50093•18 . 50()0093 - 11 -171 + 4 - 51 +204 - 19 -500!!120 .5009100 .5009110 979.141 0 
6 AS ]) M~r. 7 .••..•. 211~-0ll 274.6.S 5-6 2.2 IS. IO 60 .5009344 .500911\1 - 13 -130 + 4 - 51 +204 - 19 .5009135 .5009165 .5009150 979. 12R 979.135 z 
7 A5 D Mar. 7 .••.•.. 269.19 276.84 5.2 1.9 17.16 58 .5009304 .5009047 - 11 - 90 + 6 - Sl +204 - 19 . 5009139 .5009137 .5009138 979.130 :1:0.002 112 
8 AS D Mar. 7-8 •••.• 268. 51 277.62 5.3 1.9 17.47 S9 .50()9328 .5000021· - 11 -103 + 5 - .u +204 - 19 .5009149 .5009097 .5009123 979.13tl 0 9 A5 D Mar.8 ••••••• 270.17 277.16 5.4 2-0 16-28 59 .5009271 .5009036 - 11 - 54 + 4 - 51 +204 - 19 .5009140 .5009160 .5009150 979.12•11 b;I 

10 A6 D Mar.s .•••••. :z.q6.04 291.03 5.5 1.9 14.24 58 .5008756 . 5008005 - 11 + 32 + 5 - 18 +150 - 19 . 500-~745 .5008762 .5008754 979.14-5 
11 A6 D Mar.S-9 •••.. 2M.Ol 291.28 s.1 1. 7 13.88 60 . 500!l7S7 . 5008598 - 9 + 47 + 3 - 18 +150 - 19 .5008791 -5008770 . 50087)<1 979.1341 0 
12 A6 D Mar.9 •••.... 285.60 291.01 6.5 1-9 13-37 61 .5008769 .5008606 - 11 + 68 + 2 - 18 +150 - 19 .5008791 .5008796 .50087\l4 979.129 5 , .. 

No. 1ri0. Titusville, 1 A4 D Feb. 24 ••••.. 228.81 236.64 5.1 1.9 20.97 59 .5010950 .50105S7 - 10 -250 + 5 - 66 +1R6 - 30 .5010500 .50104~~ . 5010544 . 979. 264 i 
Fla., C. L. Garner. 2 A4 D Feb. 24-25 ••• 228.55 235.12 5.3 2-0 20.97 60 . 5010962 . 5010llSS - 11 -250 + 4 - 66 +186 - 30 .501Qr109 .5010554 . 5010582 979.2-191 

..... 
3 A4 D Feh. 25 •••••• 230.1! 23,;.s2 5-1 2.1 18.90 60 .5010888 .5010624 - 10 -!ll3 + 4 - 66 +186 - 30 . 5010623 . 5010611 . fi010617 979.235 ~ 4 A4 D Feb. 25 •••.•. 233.12 237.88 S.2 1. 7 16.48 58 .5010747 - 5010532 - 10 - tl2 + 5 - 66 +186 - 30 .5010SS4 . 5010021 . 5010602 979. 241 
5 A4 D l''eb. 25-26 ••• 233.SS 237. 74 6.1 1.9 15. li6 60 .501072~ . 50105381~ 10 - 23 + 3 - 66 +1S6 - 30 1 · 5010602 .5010•1114 '50106."33 979.229 ! II>-
6 A4 D }'eb. 26 .•••.. 234.86 23S. 44 5.2 2.0 U.26 60 .5010668 . 5010507 - 11 + 31 + 3 - 66 +186 - 30 . 5010095 . 50106~6 .50!0IJ40 g~:~~i 979.243 z 
7 A5 D Feb. 26 .••... 281. !l6 287. 50 5.1 !. 7 .14.08 5~ .5008882 . 5008711 - ·9 + 39 + 5 - 66 +131 - 30 . 500SS21 .5008847 .5008834 :1:0.002 l::l 
8 A5 D Feb. 211-27 ••. 279.90 2'<R.M 5.3 1.9 14.64 59 • 5008!148 -5008738 - 11 + 15 + 4 - 661+131 - 30 . 500S860 .5008847 .5110ll8M 979.241 
9 A5 D l'eb. 27 .•••.. 280. 52 2-~7-32 5.2 2.1 14-24 60 .5008928 • liOOS716 - 11 + 32 + 3 - 66 +131 - 30 -500-'l856 -5008841 .5008~48 979. 244 ..... 

10 A6 D l'eb. 27 ..•.•• 292.r.a 299. 76 5.2 1. 7 14.58 56 .5008560 .50083-54 - 10. + 18 + 8 - 58 +150 - 30 . 5008488 .500S490 -500~489 979. 248 112 
0 

11 A6 D Feh. 27-28 ••• 291.10 29S.12 S.4 1-8 lS.18 56 . SOO.<:fl03 . 500<:400 - 10 - 7 + 7 - 58 +150 - 30 .50QM05 .5008510 .500'Wl8 979. 241 112 
12 A6 D Feb. 28 •••••• 290.84 2n~-4o 5.S 1.9 15.36 S7 .5008611 .5008392 - 11 - 15 + 6 - 58 +150 - 30 .500S503 .5008492 .5008498 979.24S ~ 

;r.. 
No. 160. Lee.~burg, 1 A4 D Mar.12.. •... 232.96 238.38 5.2 1.9 16.48 52 .5010755 .5010510 - 11 - 62 + 11 - 64 +177 - 11 . 50lll61S -51)10014 .50ll)ll10 979 23.'i ~ Fla., C. L. Garner. 2 A4 D Mnr.12-13 .•• 232. 75 237. 88 5.3 1.9 16-56 53 . 5010764 . -5010532 - 11 - 65 + 10 - 64 +177 - 11 . 50106~3 .51)10t:i32 .5011)1;28 979. 231 

3 A4 D Mar.13 ••••.. 232.42 237.86 5.3 2.1 16.64 54 . 5010779 .5010533 - 11 - 69 + 9 - 64 +177 - 11 .50101)33 .5010028 .SOIOIJ30 979.230 
4 AS D Mar. 13 •••..• 279.16 $4.56 6.4 1.8 16.46 59 .5008972 -5008~1 - 10 - 61 + 5 - 41 +142 - 11 . SOOS.'<54 .!iOMSR6 .500.0.'UiO 979.239 !)79.235 
5 A5 D Mar.13-14 ••• 278.80 2S4.26 5.2 1.9 16.38 61 .50089S3 . 5008810 - 11 - 58 + 2 - 41 +142 - 11 .5008864 -5008~74 .5008869 979.235 ±0.001 
6 AS D Mar.14.. ••.. 278.51 2.<;4.98 5.2 2.0 lR.31 63 .5008003 .5008788 - 11 - 55 0 - 41 +142 - 11 .5008875 .5008853 .5008-564 979.237 
7 A6 D Mar.14.. •.•. 291.09 298-25 S.3 1-8 16.31 54 .5008603 .5008397 - 10 - 55 + 9 - 34 +170 - 11 .5008502 .5008500 .5008501 979. 2~3 
8 A6 D Mar.14-lS ••• 290.38 297-69 5.2 1-7 16.36 55 .5008R25 .5008412 - 10 - 57 + 8 - 34 +170 - 11 • 500ll521 .500SM2 . 5008516 979. 23S 
9 AG D Mar.15 •••••. 290.27 21/8. 73 5.2 2.1 16.31 56 .5008628 .5008439 - 11 - 55 + 7 - 34 +170 - 11 .5008524 -5008539 -5008532 979. 231 

No. 161. Ced ~r Kevs, 1 A4 D Mar.18 ••••.. 237. 42 241. 28 5.3 2.1 13.31 56 .5010552 .5010383 - 11 + 71 + 6 - 32 +160 - 21 .51)10565 . 5010588 .5010576 

m~l Fla., c. L. Garner. 2 A4 D Mar. IS-19 ••• 2311.76 211.27 5.3 1.9 13.94 58 .5010581 . 5010383 - 11 + 44 + 5 - 32 +160 - 21 :5010566 .5010fif.O .5010563 979.256 
3 A4 D Mar.19 •••... 235.92 240.66 5.3 2.2 14.41 59 .5010619. .5010410 - 12 + 25 + 4 - 32 +160 - 21 .5010583 -5010566 .5010574 . 1179. 251 
4 ·A5 D Mar.19 .••... 281.56 2S9.3l! 5.2 1. 7 15.28 59 . 5008S95 .5008654 .:. 10 - 12 + 4 - 62 +183 - 21 ~-5008794 i.5008798 .5008796 . 979. 264 9i!l.257 
5 'A5 D Mar.19-20 ••• 2$0.26 288-20 5-3 1-9 15.84 61 .5008936 .5008690 - 11 - 35 + 2 - 62 +183 - 21 .5008809 ·-5008808 .5CIM~8 979.259 :l:0-001 6 'A5 D ·Mar.20 •••... 279.26 287.18 5.2 2.0 "16.46 62 .5008968 -500-~721 - 11 - 61 + 1 - 62 +183 - 21 .5008814 -5008812 .5008813 979.258 
7 A6 D Mar. 20 .••... 290.48 301. 24 S.3 1. 6 16- 78 56 .501J.'«122 -5008313 - 9 - 75 + 7 - 68 +227 - 21 .5008456 .5008442 .5008449 979 2lH 
8 A6 D Mar. 20-21 .•• 289.56 299.00 5.4 1.9 17-04 57 .5008649 .5008347 - 11 - 86 + 6 - 118 +227 - 21 .5008469 -li00Sl62 .50084f.6 . 979.2!;7 
9 A6 D Mar.21 •••••• 290-26 299. 71 5.3 1.8 16-58 58 • 51J!l8628 • 5008356 - 10 - 66 + 5 - 68 +227 - 21 .5008468 .5008101 I .5008480 079.251 ,__. 

0) 
CQ 



Peiidulmn observations and reductiona-Continued. 

Coincidence in· Total arc Period uncorrected Corrections (seventh decimal place) Periou correrted 
I 

terval 
---

Pen· Tem-
Rate 

Station and observer Swing du- Posi- Date pem- Pres- g t.fean g 
No. lwn ti on Chro- Cbro- ture sure 

Chronom- Chronom- Tern- Chronom- Chronom-
nome- nom&- Inl- Final eter No. eter No. Arc pera- Pres- Chro- Chro- Flex- eter No. eter No. Mean 
ter No. ter No. tial 1828 1838 ture sure nom- nom- ure 1828 1838 1828 1838 eter eter 

No. No. 
1828 1838 

-- --------------------------------------------
1915 8. '· mm. mm. • C'. mm .. B. .. .. 8. '· D1rnr> Ilgnca 

No. 163. Albany, Ga., 1 A4 D Mar. 26 •.•.•• 248.04 255.38 5.4 2.0 13.74 5K 0.5010099 o.5009809 - 11 + 53 + 5 - 54 +241 - 11 0.5010081 o. 5010086 o. :.010084 979.443 
C. L. Garner. 2 A4 D Mar. 26-27 ••• 247.58 255.07 5.4 2.0 14.03 60 .5010118 .5009S20 - 11 + 41 + 3 -.54 +241 - II .50100~6 .50IOOS3 .50IOOS4 979. 443 

3 A4 D Mar. 27 ...... 247.36 254.93 5.4 2.1 14.18 6I .5010128 .5009R26 - 11 + 34 + 2 - 54 +24I - II .50I00."8 .50I0081 .5010084 979.H3 
4 A5 D Mar.27 ...... 299.60 311. IO 5.3 2.0 14.48 57 .5001l358 ,500S049 ~ 11 + 22 + 6 - 53 +235 - 11 .5Q0.'1311 .5008290 .500S300 979.4.'iS 979.449 
5 AS D Mar. 27-28 ••• 299.25 310.02 5.2 1. 7 14.58 58 • 5008~118 -5008077 - 10 +IS+ 5 - 53 +235 - 11 .500$3I7 .500S3I4 . 500~316 979. 4!'12 :1:0.001 
6 A5 D Mar.28 ...... 298.94 308. 54 5.2 2.4 14.54 60 . 5008377 .500Rlltl - 13 + 19 + 3 - 53 +235 - 11 .500$322 .5008349 .500R336 979.4-14 
7 A6 D Mar. 28 •••••. 3I2. 60 323.02 8.3 2.7 14.54 65 .50080IO .5007752 - 14 + 19 - 2 - 46 +2I5 - 11 .50079.56 .50079.'i9 .500795R 979. 456 
8 A6 D Mar. 28-29 ••• 312.0S 322.40 5.2 1.6 14.58 63 • 5008024 .5007766 - 9 + 18 0 - 46 +215 - 11 .5007976 .5007979 .5007978 979. 448 
9 A6 D Mar.29 ...... 312.05 322.84 5.2 I. 7 14.46 65 .5008024 .5007756 -.10 + 23 - 2 - 46 +215 - 11 .5007978 .5007971 ,5007974 979.450 

No. 162. Maron, Ga., I A4 D Apr. I ....... 248.37 255.84 5.6 2.0 19.65 56 .50I0086 .5009790 -12 -195 + 8 - 73 +2I8 - 8 .5009806 .5009801 .5009804 979.51i3 
C L. Garner. · 2 A4 D Apr.1-2 ..... 248.48 255.69 5.3 1.9 I9.57 58 .50IOOS2 .5009796 - 11 -I91 + 6 - 73 +218 - 8 .5009-"1!5 .5009810 ,5009808 979.551 

3 A4 D Apr.2 •••••• 248.62 256.02 5.4 2.2 19.30 59 .50I0076 . 50097R4 - 12 -180 + 5 - 73 +218 - 8 .5009808 .5009807 .5009808 979. 55I 
4 A5 D Apr.2 •••••• 300.34 3I0.01 5.3 1.8 I9.40 60 .500'J338 . 5008078 - 10 -IS4 + 4 - 79 +I86 - 8 .5008061 .5008066 .5008064 979.550 979.552 
5 AS D Apr. 2-3 ..... 300.46 310.37 5. I 1.8 19.37 63 .500~134 .5008068 - 9 -IB3 + 1 - 79 +186 - 8 .5008056 .50080li5 .500S056 97".l.Sli.1 :1:0.001 
6 A5 D Apr.3 •••••• 300.66 310. 78 5.4 2.1 I9.20 64 .5008329 .500M57 - 11 -I76 0 - 79 +186 - 8 .50!XlM .500!l048 .500S052 979.555 
7 A6 D Apr.3 •••••• 3I3.08 322.95 5.3 1. 7 19.33 60 .5007998 .5007753 - 10 -ISi + 4 - 86 +177 - R .5007il7 .50077:lfi. .5007726 979.546 
8 A6 D Apr. 3-4 ..... 313.12 324.38 5.3 2.2 I9.35 62 .5007997 .50077I9 - 12 -182 + 2 -86 +I77 - 8 .5007711 .5007696 .5007703 979.555 
9 A6 D Apr.4 •••••• 3I3. 70 324.55 5.2 1.4 19.20 64 .5007982 .5007715 - 9 -I76 0 -86 +177 - 8 .5007703 . 50076119 .5007701 979.556 

No.165. Opelika, Ala., 1 A4 D Apr.8 ....... 247.23 251.99 5.3 1. 7 15.16 59 .5010133 .5009940 - 10 - 7 + 4 - 51 +no - 13 .5010056 .5010024 .5010040 

~~l C. L. Garner. 2 A4 D Apr.8-9 ..... 246.88 250.38 5.3 1.8 15.34 62 .5010147 .5010005 - 10 - 14 + 1 - 51 +110 - I3 .5010060 .50I0079 .5010070 9TY. 449 
3 A4 D Apr.9 ....... 246. 75 250.17 5.1 1.9 15.36 63 .5010I52 .50I0013 - 10 - 15 0 - 51 +110 - 13 .50I0063 .50I0085 .50IOON 979. 447 
4 A5 D Apr.9 ....... 298.08 306.30 5.3 I. 8 15.58 58 .5008401 .5008175 - 10 - 24 + 5 - 63 +139 - I3 .5008296 .5008272 .500il284 979.465 979. 41i6 
5 A5 D Apr.9-10 .... 297.66 304. 73 5.1 I. 7 15. 78 60 .5008413 .50082I7 - 9 - 33 + 3 - 63 +139 - 13 .500829S .5008304 .5008301 979. 45S :1:0.001 
6 A5 D Apr.IO ...... 297.28 304.36 5.2 2.0 15.88 61 .5008424 .5008227 - 11 - 37 + 2 - 63 +139 - 13 .5008302 .5008-107 .500i:t104 979. 457 
7 A6 D Apr.IO ...... 309.52 3I7.06 5.2 1.6 16.11 61 .5008090 .5007897 - 9 - 47 + 2 - 72 +113 - I3 .5007951 .5007943 .5007947 979. 4~0 I 
8 A6 D Apr.10-11 ... 308.60 315.50 5.0 1. 7 16.~l 64 • 5008114 . 50079.16 - 9 - 55 0 - 72 +113 - 13 .5007!1~5 .5007972 .5007008 979.452 
!) A6 D Apr.11 ...... 308.36 315.64 5.0 1.8 16.36 65 .5008121 .5007933 - 9 - "r>7 - 2 - 72 +113 - 13 .5007968 .5007965 .5007006 979.453 

No. 174. Birmlngl111.111, I A4 n Apr.15 ...... 245.60 252.30 5.4 1.9 20.96 58 .50I0200 .5009928 - 11 -250 + 6 - 86 +201 - I2 .5009..'147 5009AA2 .ooOOR54 979. 533 
Ala., C. L. Garner. 2 A4 n Apr.15-16 •.. 246.00 253. 20 5.2 1.8 20.53 61 • 5010I83 .5009893 -10 -232 + 3 -86 +201 - I2 .5009ll-!6 .fJUU'JtHa .5llO'-J:SH 9i1l.537 

3 A4 I• Apr.16 ...... 246. IS 253.68 5.1 2.1 20.27 62 .50I0176 .5009875 -10 -221 + 2 -86 +201 - 12 .50098-19 .50098.35 .5009842 979. 5.38 
4 A5 D Apr.16 ...... 297. 71 306.02 5.3 1.8 20.20 57 .50084I2 .5008183 -10 -218 + 7 -80 +I66 - 12 .5008099 .5008116 .500810S 979.533 979.fi.36 
6 A5 D Apr.16-17 ••. 297. 77 307.00 5.1 1.8 20.15 69 .5008410 .5008I57 - 9 -216 + 5 -so +I66 - 12 .5008098 .5008091 .500801H 979.539 :;loO.OUl 
6 AS D Apr.17.. .... 297.20 306.64 5.2 2.0 20.27 60 .5008426 .5008I66 - 11 -22I + 4 -80 +I66 - I2 .5008106 . 50080!l2 .500809Q 979. 537 
7 A6 D Apr.17 ...... 309.52 317.68 5. I 1.8 20.47 61 .5008090 .5007882 - 9 -229 + 3 - 84 +I36 - I2 .5007759 .500777I .500776f> 979.53I 
8 A6 D Apr.17-18 ... 309.34 318.13 5.1 1.7 20.76 63 • fiOOS095 .5007871 - 9 -?Al + l - 84 +136 -12 .5007750 .500774ll .5007i4S 979.538 
9 A6 D Apr.18 ...... 309.22 318. I9 5.2 1.8 20.70 65 .5008098 .5007869 - 10 -239 - 1 - 84 +136 - 12 .5007752 .5007743 .5007748 979.538 

No. 166. HnntsYille, I A4 D Apr.21.. .... 251.13 254.20 5.6 2.0 2I.25 58 .5009975 .5009854 - 12 ~262 + 6 - 87 + 29 - 13 . 5009607 .5009602 .5009604 979.('."Jl 
Ala., C. L. Garner. 2 A4 D Apr.21-22 ... 2.'il. 23 254.31 6.4 I. 9 2I.23 58 .5009971 .5009850 - 11 -21\I + 6 - R7 + 29 - I3 .5009606 .50096110 . 500IJ602 979. 631 

3 A4 D Apr.22 ...... 251.22 253.93 5.3 2.2 21.07 60 .5009971 .5009865 - 12 -254 + 4 - 87 + 29 - I3 .5009609 .5009619 .5009614 979. 627 
4 A5 D Apr.22 ...... 305.30 310. 97 5.2 1.9 20.95 56 .5008202 .5008053 - 11 -249 + 8 - 86 + S.3 - 13 .5007851 .500T841 .5007840 979. 635 979.633 
5 A5 D Apr.22-23 •.. 305.58 310.10 5.1 1.8 20.80· 57 .5008I95 .500807!; - 9 -243 + 7 - 86 + 53 - 13 . li007S5I • 5007870 .50078('.() 979. 630 
6 A5 D Apr.23 ...... 305.40 310.80 5.3 2.1 20.70 67 .5008I99 .5008057 - 11 -239 + 7 - 86 + 63 - 13 . 5007!l57 . 5007ll54 .5007~.'ifi 979.1332 ±0.001 

7 A6 D Apr.23 ..... 3IS.60 325.114 5.2 I.8 20. 77 s.~ .5007859 .5007682 - 10 -242 + 6 -109 + 96 - 13 .5007491 .5007519 .5007505 979.!\.33 
8 A6 D Apr.23-24... 31S.40 327.58 5.2 1.8 20.80 60 .5007864 .5007643 -10 -243 + 4 -109 + 96" - 13 .5007493 .5007477 • 500748.5 979. tHl 
9 AG D Apr.24 ...... 318.48 337.62 5.1 2.0 20.67 62 .5007862 .5007643 - 10 -238 + 2 -109 + 96 - 13 .50074°"' .5007480 .5007487 1179 .. 640 



No. 173. Greenville, I 1 A4 D Apr.28 ...... 1238.50 245.48 
5.31 

1.9 2'2.13 I 57 .5010504 . 50102051- 11 -299 + 7 -1021+202 - 10 .5010089 .501()094 .5010092 g~:!~~ I Ah:., C. L. Garner. 2 A4 n· Apr. 28-29 •.. 238.05 215.31 5.3 1.8 22. :lO 6I .5010524 • 5010212 - 10 -302 + 4 -102 +202 -10 .5010I04 .5010000 .liOIOIOO 
3 A4 D Apr.29 ...•.. 238.08 24S.20 S. l 2.1 22.03 62 .5010523 . 5010217 - 10 -29S + 2 -102 +202 - 10 .5010108 .5010100 .5010107 979.434 
4 A5 D Apr. 29...... ZSS. 72 296.41) 5.3 l. 7 2'2.05 62 .5008765 .5008449 - 10 -295 + 2 -109 +212 - 10 .5008343 • 500S"J48 .5008341) 979.440 
Ii AS D Apr. 29-30... 285 . .58 296.34 5.1 1.9 2'2.10 57 .5008770 .5008451 - 10 -298 + 7 -109 +212 - 10 .500S350 .5008.'.lS2 .500S351 979.4:18 
6 AS D A pr. 30. • • . • . 2'15 . .58 29fi.56 5.3 2.4 21.93 57 .5008770 .500S444 - 13 -290 + 7 -109 +212 - 10 .5(1().<;.155 . 5()1)$.150 .5008352 979.4.18 979.439 
7 AS D Apr.30 .••••• 285.:v! 298.30 S.4 1.9 22.03 60 .5008762 .SOOS4.'i2 - 11 -295 + 4 -109 +212 - 10 .5008.1.U .Sl)08352 .5008346 979.440 
8 AS D A~r. 30, 285.52 296.29 5.2 I. 7 22.17 64 .5008771 .5008452 - 10 -300 + 1 -109 +212 - 10 .5008343 .500834S .5008344 979.441 ±0.000 

sy 1. 
2.1 22.17 .5008779 .5008441) -10 -300 + 3 -109 +212 - 10 .5008353 9 AS D Msy 1 ••..•.• 

1 
285.28 296.49 U. l 62 .5008341 . 500ffi47 979.440 

10 A6 D May 1 •...•.• 

1

29?.:lS 309.92 5.1 I. 7 22.36 59 .5008421 .r>0080SO - 9 -308 + 5 -109 +236 - 10 .5007990 .5007994 .5007992 979.443 
11 .A6 D Mny 1-2..... 29u. 48· 309;05 5.3 l.S 22.44 64 .SOOSH7 .WOS102 - 10 -312 + 1 -109 +236 - 10 .5008007 .5008007 .Sl~l.'l007 9ill.4.17 
12 Ao D Msy 2... •. . . 296.43: 309.22 5.3 1.8 22.42 63 .500&!48 .5008098 - 10 -311 + 2 -109 +236 - 10 .5008010 .5008005 .5008008 9ill.436 

No. 164. Pensa.."Ola, 1 A4 D Msy S.. . • . . . 232. S9 241. 84 SA 2.0 23.84 S9 .5010758 .5010359 - 11 -370 + 5 -.77 +317 8 .• 5010097 • 5010292 .50111294 979.3Gl 
Fla., (.:, L. Osmer. 

21 A4 
D May 5-ti..... 232. 78 241. 68 (1.1 1.6 2:1.79 62 .50107(03 .5010366 - 8 -3G8 + 3 - 77 +317 8 .5010:105 .5010302 .5010304 97!J.3L7 

3 A4 D M•ty 6....... Zl2. ris: 2H.24· ·5.2 2.2 21. ;2. 67 .s:ao;as .5010380 - 12 -3GS 1 - 77 +317 8 .5010:305 .5010311 .SOlO:JOS 97~.~r.6 
4 AS D ]>fay 6.. . . . • . 278. 44 2!11.2S'. .5.1 1.7 2.J.S2 S7 .50:JSOQS .5008598 - II -3;"0· + 7 - 70 +320 8 .5008.'i4S .5008538 .5008542 979.303 979.360 5 .A5 D lfay 6-7.. . . . 2T'.<. ~:6 2!!0.77 5.2 1.8 2·;.r,2 S6 .500S~97 .. 5008Gl3. - 10 -374 + 8 - 70 +320 8 .5008543 .5008549 • SOll'l&ltl 979.302. 

i (: 
D May 7 .••..•. 277.62 290.13 ·5.2 2.S 24.02 63 .5(l()9()21 .5008632 - 14 -3;"8" + 2 - 70 +320 8 .5008553 .5008554 .50085'>4 979.359 ±0.001 .... 
D May i.. . . . . . 200. 42· so:i. ;-4 :i.9. 1.8 24.09 S6 .50086.."3 .500~!!44 - 9 -3Sl: + 8. - 70 +348 8 • 5008163 .500S202 .50081$2 1179.368 li!I 

8 A6 D Msy 7-8 ..... 28S.2S 30.3.46 5.2 1.9 24.19 fl.l .5(1(18688 .soo.q252 - 11 -385 + 2' - 70 +348 8 .5008216 .500.S198 .5rv.J.~'.!07 979.358 ;.! 0 A6 D Mays •...... 287.82 303.29 5.3 2.2 24.16 5S . soos101 I . 5008256 - 12 -384 + 7' - 70 +348 8 . • 5008234 .5008207 • 50082.."0 979.35.3 
f f1J 

No. 167. ArkansasCiJ:y l A4 D May21 •..... 2411,44 255.11 . 5,4 2.2 25.38 56 • 5010165 • 5009819 - 12 -435 + 9 -50 +311 - 14 .5009663 .5009678 .5009670 

m~I ~ Ark., C. L. Garner. ' 
21 A4 

D May 21-22 ... 24fi .• ~u 255.68 :5.3 1.9 2,;, 09 59 • 51110161 .5009801 .;.. 11 -423 + 6 - 50 +311. - 14 .50001;(;9 .i;aooo70 .5009670 979.GOS 
3 A4 D Msy22 ...... 24f·. 59 2iA\.18 5.2" 2.1 24.1)9 60 .50101W .c.,0097;5 - 11 -400 + 5 - 50 +311 - 14 .500!I083 .5000663 .5009673 979.604 979.600 ~ 4 A5 D May22 ...... 298.24 312. 62 . 5.2 1.9 24. 72 62 .5008397 .5008010 - 11 -4-07 + 3• - 28: +375 - 14: .S007'J4fl ."50'.17956 .5007948 979. 5!l6 ±0-001 

~ S A5· D May 22-23 ... 298.32 313. 74 .5,4 2.0 24. r.6 !i;l .r.(108394 .S007981 - 11 -405 + 9 - 28 +375 - 14 .50'l7ll4.5 .so!l7m5 .5M?ll40 9W.5!l9 
6 A5 D May23 •..... 297.91 313.22 5.3 2.0 24.52 56 .5008!06 .5007994 - 11 -399 + 8 - 28- +375: - 14: .5007962 .5007953 .5007958 9ill.592 0 

l I A4 ' o·....: 59' 
li!I 

No. 16.~. Memr.hls, D May27 ....•. 256.88 269.16 5-4 1.8 23.52 65 • 5009751 .5009306 - 10 -357 + +3.'!5!- 9: .5009316. .5009315 .5009316 979,744 ·rJl 
Tenn., C. L .. Go.:ciler. 2 A4 D Muy27-28 ... 257.M 2t'.O. 53 b-4 2.0 ZJ.04 58 .t(IOf1i26 • 5009293 - 11 -337. + 7· - 59 +a.~ - 9; .5009311: • 50l193!?8. .5009322. 979. 741 0 

3 J\.4 D May28 •.•.•. 257.SO r.o.24 5.4 2.2 2'.!.72 59 .5009728 -5009268 - 12 -323. + 61 - 59 t~i -· 9: .5000~31 .5f)O<JJ!5" .50()(l"J23 979. 741 
4 AS D May28 ..•.•. 314. 70. 330. 06 5.2 2.0 22.59 60 .5007957 -5007570 - 11 -318 + 4 - 46 - 11: .6007S77' .5007592 .50075S4 979.738 

l:r;t 

5 AS D May 2S-29 ... 314. 78 3.10. 94 6.2. 1.8 2"2. 54 63 .5007955 -5007566 - 10 -316 + 2 - 46! +3!i6: - 9 .• 5007576 .5007fS9 .500i5S2 979. 739 979.740 
Q 

6 A5 D May29 •••••. 314. 83 332.80 5.3. 2.3 22.32 64 .500'953 -5007S23 - 12 -307 + l, - 46 +356· - 9 .5007580 .5007512 .S0071iG6 979. 745,. ±0.001 

~ 7 A6 D May29 .•••.. 330.26. 350.08 5-2 I. 7 22. 20 53 .5007581 .5007151 - 10 -302 + 11 - 49 +3Sl" - 9 .5007222 .5007222 .5007222 979. 744 . 
8 A6 D May29-30 •.. 329.60 349.20 5.1 2.1 22.09 56 .5007596 .5007170 - 10· -297 + 8· - 49. +381" - 9 .5007239: .5007243 .5007211 979.7:16 
9 A6 D Mayao .••... 329-58 349.66 5.1 :u 21.87 S7 .5007597 .5007100· - 10 -288+ 7: - 49• +381·- 11: -~ -5007241 .5007244 979. 736 .... 

No. 16!1. Mammoth 1 A4 D June2 •••••• 269.28 279. 76 5-4 2.0 17.94 55 .5009302 -~ - 11 -123 + 8' - 74 +262 - 13' .5009089' .5009075 .50090S2 ·979.835 ~ 
Sprini::, Ark., C. L. 2 .A4 D June2-3 ••••. 268.Sl 279.27 5-2 2.0 17.87 58 .5000.118 0 5008968 - 11 ~120 + 6· - 74 +262 - 13' .5009105 .5009091 .5009098 979.829 Ir>-
Garner. 3 A4 D June3 .••.... 268. 22 2i7. 45 5-0 2.0 17.87 60 • 50093.'!8 .5009027, - 10 -120 + 4 - 74 ,+262 - 13 .5009125 .5009150 .5009138 979.~13 .li!I 

4 AS D June3 ••••••. 331.18 344.42 5-4 1.9 17.99 66 I • 5007560 .5007269' - 11 -125" + 7 - 77 +227 - 13 .5007341 .5007354 .5007348 979.830 979.828 t::I 
5 AS D June3-4 ••••. 330. 56 344.66 5-2 1.9 1s.os· 59 .500;575 .50072114 - 11 -127 + 5 - 77 +227 - 13 .5007352 .5007345 .5007348 979.830 
6 A5 D June4 ••••••. 330. 04 344.32 5-2" 2.0 18.10 61 .5007586 .50072;2 - 11 -130 + 3 - 77 +227· - 13 -500~ .500734.~ .S007353 979. 829 ±0.001 .... 
7 A6 D June4 •••••.. 347.02 363.78 5-1 1.9 18.35 55 .500721S .5006881 - 10· -140 + 8 - 58 +274 - 13 .5007002 .5007000 .SOOiOOl 979. S:lO f1J 

8 A6 D June 4-5. •••• 346.34 361.32 5.3 1.9 18.47 59 .5007229. .5000029 - 11 -146 + 5 -58 +274 - 13 .5007007 .5007039 .5007023 979. 822 0 
f1J 

9 A6 D June5 ••••••. 345-60 3M.()() _5-1 1.9 18.60 61 .5007244 .0006878 -10 -151 + 3 - 58 +274 - 13 .5007015 .5006ll81 .li006998 979.832 
~ 

No. 170. Hopkinsville, l A4 D June 8 ..••••. 266. 79 278.40 5-3 1.9 21. 75. 59. .5009388 -~96 - 11 -283 + 5 - 63 +337 - 10 .5000026 .5009034 .5009030 979.&56 ~ Ky., C. L. Garner. 2 .A4 D June IHI ••••• 266. 7S 278.56 5-2 1.9 21.58 61 .5009390 0 5008991 - 11 -275 + 3 - 63 +337 - 10 .5009034 .5000035 .5009034 979.854 
.3 A4 D June 9 ••••••. 266.54 278. 70 5.2 2.0 21.52 63 .S009397 .5008986 - 11 -273 + l - 63 +337 - 10 .5009041 .5009030· .500'.1036 979.853 

4 .A.5 D June 9 ••••••. 329.56 347.31 5-2 1.8 21.50 57 .5007007 • 5007209. - 10 -272 + 7 -35 +366 - 10 .5007277 .5007290 .5007Z<;4 979. 856 9'9.855 
5 AS D June9-10. ••. 329-28 347.49 5-3 2.0 21.52 61 .li007604 .5007205 - 11 -273 + 3 -35 +366 - 10 .5007278 .5007280 ,5007279 979.857' 
6 AS D Jnne 10 •••••. 328. 91 348. 03 5-3 2.2 21.42 62 .5007613. • 500i193 - 12 -269 + 2 -36 +366 - 10 . .5007289 ::· .5007280 979. 857: :l::0.000 

7 A6 D June 10 ••.••. 343.92 364. 81 5.1 1.9 21.40 60" .5007!!80 .5006862 - 10, -268 + 4 - 61 +370 - IO .5006935 • 5006942 979.854. 
·8 A6 D June 10-11 ••• 343. 62 364.93 5.1 1.8 21.32 63 .500i2S6 .5()1)6'l60 - 9· -265 + 1 - 61 +370: - 10· .5006942 .5006947. .500&944 979.853 
9 A6 D June 11 ••.••. 343.16· 365. 78 S.l 2.0 2I.32 61 • 500i'296 .5006844 - IO -265 + 3 - 61 +370· - IO ,50069li3 .5006~' .5006!U2 979.853 

No.171. Danville, Ky., l A4 D June 15 •••••• 265.46 281..48 5-3 2.0 22.01 57 .5009436 .5008898 - 11 -294 + 7 -101 +436 - 13 .5009024 .5009023; .5009024 979.858 
c. L. Garner. 2 A4 D June lli-16 ••• 265-53 281.46 S.2 2.0 21.75 59 .5009433 .5008$8 - 11 -283 + 5 -101 +436 - 13 .5009030 .5009032 .5009031 979. 855 

3 A4 D Junel6 ...••. 265-48 281.56 5.4 2.!! 21.50 60 .50094.35 .5008895 - 12 -272 + 4 -101 +436 - 13 .5009041 .5009038 .5009040 Uill.851. 
4 A5 D June 16 ...••. 325.50 351.26 5.5 1.8 !ll.33 62 .5007692 .5007128 - 11 -265 + 2' -128 +438 - i3 .5007277 .5007279 .5007278 979.858 979.855 
5 AS D Junel6-17 ••• 325.54 351.58 5-2 2.0 21.27 57 .5007691 -5007121 - 11 -263 + 7 -128 +438 - 13 .5007283 .5007279 .5007281 979. 857. 
6 A5 D June 17 .•.••. 325.28 351.18 S.l 2.0 21.17 DU .5007697 .5007129 - 10 -259 + 5 -128 +438 - 13 .5007292 .5007290 .6007291 979.&.3 I ±0.001 

7 A6 D June 17 .••••. 342.80 3e9.a2 5,1 I. 7 21.13 61 .500i304 -5006779 - 9 -257 + 3 - 97 +434 - 13 .S006931 .5006937 .5006934 979.856 
8 A6 D June 17-18 ••• 342.S4 369.33 5-3 1.5 21.05 57 .5007309 -5006778 - 9 -254 + 7 - 97 +434 - 13 .5006943 .5006943 .5006943 Dill. S.53. 
9 A6 D June 18 •••••. 341.88 369.06 s.o 2.S :ll.03 60 .li007323 • 5006783 - 12 -253 + 4 - 97 +434 - 13 .0006953 .5006943 .5006948 979.851 

I-' 
-l 
I-' 



Pendulum observations and reductions-Continued. 
-

Coincidence Jn- Total arc terval 
Period uncorrected Corrections (2Wellth decimal place) Period corrected 

Pen- Tem-
Rate 

Station and observer 
Swing du- Posi- Datl per a- Pres- g Meang 

No. !um tlon Chro- Chro· ture sure 
Chronom- Chronom- Tl'Dl· Chro-lchm· Chronom- ChronODl· 

nome- nome- Inf- Final eterNo. eter No. Arc pera- Pres- Flex- eter No. eter No. Mean 
terNo. ter No. tlal 1828 1838 ture sure nom- nom- ure 1828 1838 
1828 1838 eter eter 

No. .No. 
1828 1838 

-- --------------------------------------------
1915 8. B. mm. mm. • o. mm. .. B. 8. B. 8. £g~~2 Dgnu 

No. 176. Prestonsburg, 1 A4 D June 21. ...• 265. L2 285.33 5.4 2.1 23.15 60 o. 5009433 0.5008777 - 11 -342 + 5 -115 +548 - 11 0.5008959 0.5008966 0.5008962 

Ky., C. L. GarnL'I'. 2 A4 D Jun~ 21-22 .• 265.36 285.16 5.4 1.9 23.09 64 .5000!39 .5008782 - 11 -339 + 1 -115 +548 - 11 .5008964 .5008970 .5008067 979.880 

3 A4 D Jwie 22 ...... 265.17 285.60 5.4 2.0 22.96 65 I .5000H6 .500876!1 - 11 -334 0 -115 +MS - 11 .5008975 .51)fil,"001 .5008'J68 979.880 

4 A5 D June 22 ...•. 326.00 355.82 5.3 1.9 22.95 60 .5007680 .5007036 - 11 -333 + /j -122 +524 -. 11 • .'i007208 .0007210 .5007209 97\l. 885 979.881 
s AS D June 22-23 .. 32;;.64 355. 66 S.2 1.8 22.86 64 .5007689 . 5007039 - 10 -329 + 1 -122 +524 - 11 .5007218 .5007214 • .'i007216 979.882 

6 A5 D June 23 ....... 325.70 35S. 74 S.4 2.0 22. 74 62 .5007688 . .'i007037 - 11 -324 + 3 -122 +524 - 11 .5007223 .5007218 .5007220 979.881 ±0.000 

7 A6 D June 23 ....... 341. 78 374.66 S.4 2.0 22.60 55 .5007325 • 5(1()1;682 - 11 -318 + 9 -l:l6 +524 - 11 .5006868 • 5006875 .5006872 979.881 

8 A6 D· June 23-24 •. 341.H 374.()4 5.2 2.0 22.52 59 .5007333 • 500ti682 - 11 -315 + s -126 +524 - 11 .500687S .5006874 .5006874 979.S.SO 

9 A6 D June24 ....... 341.76 375.40 S.l 1.8 2".l.17 62 .S007326 .5006669 - 9 -300 + 2 -126 +524 - 11 .5006882 .5006875 .5006878 979.878 

No.172. Clifton Forge, 1 A4 D June 27 •.••. 266.80 281.81 5.4 1.9 31).83 54 • .5009406 .S008903 - 11 -223 + 9 -112 +389 - 13 .5009056 .5009054 .5009055 979.846 

Va., C. L. Garner. 2 A4 D June 27-28 ... 260. 71 28!.S9 5.2 1.2 20.00 59 .5009392 .roossw - 8 -209 + 5 -112 +389 - 13 .5009055 .5009058 .6009056 979.$45 

3 A4 D June 28 ...... 266.18 281.38 S.3 3.3 19.90 61 .5009410 .5008901 - 16 -205 + 3 -112 +389 - 13 .5009067 .5009059 • .'i009063 979.842 

4 AS D June 28 ...... 328.26 349.18 5.2 1.9 19.97 52 .5007628 .5007170 - 11 -208 + 11 -103 +355 :... 13 .5007304 .5007304 .5007304 979.848 979.844 
s A5 D June 28-29 ... 327.96 348. 94 S.2 1.9 19.95 58 .5007635 .5007175. - 11 -207 + 6 -103 +355 - 13 .5007307 .5007305 .5007306 979.817 

6 AS D June29 ........ 327.54 348.61 S.2 2.1 19.95 62 .5007614 .5007182 - 11 -207 + 2 -103 +355 - 13 .5007312 .5007308 .soomo 979.S4S :1:0..001 

7 A6 D June 29 ....... 342. 76 365.11 5.2 2.0 20.10 55 .5007305 .5006857 - 11 -214 + 9 -106 +354 - 13 . .'i006970 .5006982 .5006976 9i9.840 

8 A6 D June 29-30 ... 342.40 36S.54 5.3 1.8 20.13 60 .5007312 .5006848 - 10 -215 + 4 -106 +354 - 13 .5006972 .5006968 .5000970 979.842 

9 A6 D June30 ........ 342.36 365.86 S.2 1.9 20.05 S7 .SOOi313 .S006843 - 11 -212 + 7 -106 +354 - 13 .5006978 .5006968 .5006973 P79.841 

No. 175, L~xington, 1 A4 D July2 ........... 265.86 279.68 S.l 2.1 21.Sl 53 .5000421 .ro089.55 - 10 -273 + 11 -129 +352 - 12 .5009008 .5009023 .5009016 979.861 

Va.,<:.. L. Garner. 2 M D July 2-3 ......... 2c..;.sa 280.09 S.4 1.9 21.15 57 .5009!22 .5008941 - 11 -258 + 7 -129 +352 - 12 .5000019 .5009019 .5000019 lln!. sc.o 
3 A4 D July3 ........... 265.68 280.54 5.2 2.1 20.87 60 .5009428 .5008927 - 11 -246 + 4 -129 +3~2 - 12 . 5009034 .5009014 .5009024 979.858 

4 A5 D July3 ........... 327.24 3.50. 20 5.2 1.9 20.83 56 .5007()[,l .5007149 - 11 -244 + 8 -130. +370 - 12 .5007262 .5007260 .5007261 979.865 

5 AS D July 3-4 ....... 327.42 350.18 5.1 1.s 20.70 50 .5007647 .5007149 - 9 -239 + 5 -130 +370 - 12 .5007262 .5007264 .5007263 979.864 

6 AS D July4 ............ 326.66 349.59 5.1 1.9 20.63 62 .50076G5 .5007161 - 10 -236 + 2 -130 +370 - 12 .5007279 .5007275 .5007277 979.858 979.859 

7 A6 D July 4 ........... 342.49 367.99 s.o 1.8 20.63 56 .5007310 .5006803 - 9 -236 + 8 -126 +388 - 12 .5006935 .5006942 .5006938 979.S..'\5 :1:0.001 

8 A6 D July 4-5 ....... 342.22 36.S.28 S.l 1.5 20.57 62 .5007316 .50007Y7 - 8 -233 + 2 -126 +388 - 12 .5006939 .5000934 .5006936 979. 856 

9 A6 D JulyS ............ 342.12 368.98 S.l 2.2· 20.50 58 .5007318 .50067&1 ....: 11 -230 + 6 -126 +388 - 12 .50069-IS .5000925 .5006935 979.856 

10 A6 D July5 ............. 342.89 369.38 s.o 1.8 20.47 62 .5007301 .5000777 - 9 -2.."9 + 2 -126 +388 - 12 .5006927 .5006917 .S006922 979.861 

11 AO D July 5--0 ...... 343.44 368.36 S.3 1.9 20.43 56 .5007290 .5000796 - 11 -228 + 8 -126 +388 - 12 .5006921 .5006941 .5006931 979. g,;g 

12 A6 D July6 ............ 343.14 369.06 S.l 1.8 20.37 59 ..5007296 .5006783 - 9 -225. + 5 -126 +388 - 12 .5006929 .5006930 .5006930 979.858 

ashington, D. C., 1 A4 D Julyl2 .......... 283.0S 304. 73 S.3 2.0 23.40 69 .5008Sl7 .5008217 - 11 -352 + 6 -100 +510 - 11 .5008379 .5008359 .5008369 .............. 
Coast an<! Geodetic 2 A4 D July 1:1-13 .... 283.18 303.&I 5.2 1.8 23.36 62 .5008844 .5008242 - 10 -350 + 3 -100 +510 - 11 .5008376 .5008384 .5008380 ............... 
Survey 0.fliCt.>, C. L. 3 A4 ·n July 13 .......... 283.04 303.83 S.4 2.2 23.12 64 • 5008S.JS .5008242 - 12 -340 + 1 -100 +510 - 11 • 5008386 .5008390 .5008388 ........... 
Garner. 4 A5 D July 13 ......... 354.91 ;wJ.42 5.2 1.9 23.12 60 .5007054 .5006478 - 11 -340 + s - 72 +·'i-07 - 11 .5006625 .5006628 .5006626 ............ 

s AS D July 13-14 ...... 354.54 385.85 S.2 1.9 23.19 64 .5007061 .5006·188 - 11 -343 + 1 - 72 +507 - 11 .5006625 . 5006631 .5006628 ............ 
6 AS D July 14 ......... 354.00 386.03 S.3 2.1 23.24 60 .5007072 .5006484 - 11 -34S + 5 - 72 +507 - 11 .5000638 .5006629 .5006634 .............. 
7 A6 D July 14 ........ 373.49 408.23 5.3 1. 7 23.29 57 .5000702 .5000131 - 10 -347 + 7 - 71 +507 - 11 .50062i0 .5006277 .5006274 ................ 
8 A6 D July H-15 ..... 373.13 407. 96 S.3 1.8 23.26 61 .5006709 .5006135 - 10 -346 + 4 - 71 +507 - 11 . 5006275 .S006279 .5006277 ............... 
9 A6 D July lS .......... 372.44 408.22 5.2 1.8 23.22 63 .5006721 .5000132 - 10 -344 + 2 - 71 +507 - 11 .5006287 .5000276 .5000282 ............. 

w 

o.186. Aberdeen, S., 1 A4 D Aug.S ........... 334.82 362.80 5.3 1.8 17.31 56 .5007478 . 5006()()() - 10 - 97 + 7 -121 +471 - 9 .5007248 .5007262 .5007255 980.fi,lji 

Dalt., C. L. Gnmer. 2 A4 D Aug.&-6 ....... 333.60 362.50 5.2 1.8 17.28 61 . 500i.505 .50U6!11Jtl - 10 - 96 + 3 -121 +471 - 9 .5007272 . 5007265 .5007268 OSO.f152 

3 A4 D Aug.6 ......... 333.20 362.34 5.0 1.9 17.35 65 .5007514 .5006909 - 10 - 98 - 1 -121 +471 - 9 . 5007275 . 5007262 .50072GS 980. 5.52 

4 A5 D Aug.6 ......... 4:!3. GI 484.82 5.2 2.0 17.68 57 .50().j772 .5000162 - 11 -112 + 7 -128 +478 - !l .5005519 . 5005515 . 5005517 980.[151 llSO. 550 
5 A5 D Aug.6-7 ...... 432.32 482.56 5.3 1. 9 17.87 61 . 5005790 • 50().;ISil - 11 -120 + 3 -128 +478 - 9 .• 'i00552J .500.5527 .500552A oso.r.:s 
6 A5 D Aug. 7 ......... 431. 44 481. 72 5.4 2.1 18.00 64 .r.oo.;so1 .5005195 - 11 -1'.]t} 0 -128 +478 - 9 . .5005f.27 . 500.5527 .5005527 YSO. 518 :1:0..001 

7 A6 D Aug.~ ......... 458. 48 515.99 5.2 J.9 18.17 54 .500&158 :ggu~ = n cm t 9 -12·1 +4S2 - 9 .mo1nro .~005188 .5005189 OR0.547 

8 A6 D Aug. 7-8 ...... 458.16 515.05 5.3 1.9 18.20 U9 .5005462 5 -12~ 1+~82 - 9 .500.5189 • r.ooa191 .50051\JO 9&1.M7 

9 A6 D Aug.S ......... 457.96 Sl5.0l 5.3 J. 7 18.20 tl3 .5005464 • 0004859 - 10 1-134 1+ 1 -124 +482 - 9 .5005188 .5005189 .5005188 !lS0.548 

N 



No.J.87. Fii.ith, S. Dak., 1 M D Aug.12 ..••• 31-1.26 335.62 5.·I 2.1 rn.33 58 .5007968 .5007460 - 11 -181 + 6 -126 +383 - 10 .r.007646 .5007647 .5007616 980. 404 
C. L. Garner. ~ A4 D Aug. 12-13 •. 314.H 335.62 5.2 1.8 19.37 63 .5007971 .500i460 - 10 -183 + 1 -126 +383 - 10 .5007643 .5007641 .5007612 980. 405 

3 A4 D Aug.13 ••••• 313. SJ 335.41 5.3 1.8 19.23 65 .5007979 .5007465 - 10 -178 - 1 -126 +383 - 10 .5cJOi654 .500i619 .5007652 980.102 
4 A5 D Aug.13 .•••• 401.13 412. 78 5.4 2.1 19.12 49 .5006194 .5005653 - 11 -173 + 15 -129 +419 - 10 • 5005886 .5005893 .5005890 980.105 980.401 5 AS D Aug.13-14 •. 403.12 442.22 S.4 1.8 19.23 53 .5000210 .5005659 - 10 -177 + 10 -129 +419 - 10 ;5(J()j894 .5005891 .50058J2 980.404 ±0.000 6 AS D Aug.H .•••• 402. 38 442.32 5.3 2.4 19.17 S6 .5006220 .5005658 - 13 -175 + 8 -129 +419 - 10 . .5005901 .5005887 .5005.S94 980.404 .. A6 D Aug.H ..••. 42~.39 471.51 5.3 . 2.0 19.05 5S .5005812 .5005308 - 11 -170 + 9 -110 +433 - 10 .5005550 .50055.'i9 .5005554 980.104 
s A6 D Aug.14-15 •. 42f>.9S 4i0.4S 5.2 1.8 19.13 62 .5005862 . 50().5319 - 10 -173 + 2 -110 +433 - 10 .50055Gl .S005561 .5005561 980.402 
9 A6 D Aug.15 ••••. 426.98 471.33 5.2 I. 6 19.13 62 .5005862 .5005310 - 9 -173 + 2 -110 +433 - 10 .5005562 .5005553 .5005558 980.403 

No. 189. Towner. N. 1 A4 D Aug.20 .••.. 359.46 390. lS 5.3 2.9 20.95 56 • 5006965 .5006415 - 15 -249 + s - 93 +455 - 10 .5006606 .5006604 .5006605 980. 812 
Dak., C. L. Garner. 2 A4 D Aug.20-21. .. 359.60 3(11·1.22 5.2 2.2 21.0IJ 61 .5006962 .5006415 - 12 -251 + 3 - 93 +455 - 10 .5006599 .5006600 .6006600 980. 814 

3 A4 D Aug.21.. •... 3.'>9.46 390.4r; 5.4 2.2 20.95 64 .5006965 • [•OOOlll - 12 -249 0 - 93 +455 - 10 .5006601 .5006595 .5006598 980.815 
4 AS D Aug.21.. .•.. 480.08 53,5,s;:, 5.6 2.2 21.05 57 .500S203 • 50046i0 - 13 -253 + 7 - 87 +4'12 - 10 • 5004847 .5004843 .5004!!4S 9SO. 815 
5 A5 D Aug. 21-22 .•. 480.63 .'>36.34 S.4 1.8 21.00 63 .SOOS207 .S01}1r:o65 - 10 -251 + 1 - 87 +442 - 10 .60048SO • 5004837 .S004S44 980. 815 
6 AS D Aug.22 ..•.•. 480. S4 536.37 s.s 2.0 20.S7 60 .S005205 .S004fl65 - 12 -246 + 4 - 87 +442 - 10 .50048;,4 .5004843 .S004848 980.814 980.814 
7 AS D Aug.22 .. .... 482.16 5:15.30 S.3 1.8 20. 73 64 • 5005100· • S00467S - 10 -240 0 - 87 +442 - 10 .5004843 .5004857 .5004$50 980.813 ±0.000 
8 AS D Aug.22-23 ... 483. IS 53i.6•l 5.3 2.1 20. ().1 58 .5005179 .5004654 - 11 -236 + 6 - 87 +442 - 10 .S004S41 .5004..'145 .5004S43 980.816 
9 AS D Aug.23 ...... ~~:~· 53i.54 S.4 2.2 20.33 61 • 5005178 .5004656 - 12 -223 + 3 - 87 +442 - 10 .5004$49 .r.oo4S56 .5004852 980.812 

10 A6 D Aug.23 ...... 56~.f\~ S.2 1.8 19. 85 56 .5004S36 • S004391 - 10 -203 + 8 -110 +360 - 10 • 5004511 .5004536 .5004S24 980.M .... 
11 A6 D Aug.23-24 ••• S17.95 5;,·,_ 2::\ S.l 1.9 19.43 62 • 5004831 • 5004.1SO - 10 -186 + 2 -110 +360 - 10 . 5004517 .S004506 .5004512 980.813 z 12 A6 D Aug.24 •...•. 520.33 578. 76 5.3 2.1 l~.87 66 .5004809 .5()04323 - 11 -162 2 -110 +300 - 10 .5004514 .S004498 .5004506 980.815 < 

No. 190. Cl"Ol'by, N. .5006774 .5006474 +209 .5006606 980.811 
ti;j 

1 A4 D Aug.27 ...... 369.54 3S6.6r. S.3 2.2 16. 20 55 - 12 - 50 + 8 -112 - 12 .5006596 .5006617 rn 
Dak., C. L. Garner. 2 A4 D Aug. 27-28 ... 30.~.34 3;;.;.56 S.4 2.0 16. 44 61 .5006796 .5006-li6 - 11 - 60 + 3 -112 +209 - 12 .5006604 .500600S .5006604 980.812 ~ 3 A4 D Aug.28 .•.... 367.13 3S6. 78 S.3 2.0 16. 44 6S .SOOOS19 • S006472 - 11 - 60 1 -112 +209 - 12 .S006623 .5006597 .5006610 980.810 

~ 4 A5 D Aug.28 ...•.. 499.24 [·12.06 5.3 2.0 16.00 S6 .5005013 .5004616 - 11 - 42 + 7 - 94 +304 - 12 .5004861 .50M'l62 .5004862 980.808 9S0.810 s A5 D Aug.28-29 •.. 499. Sil .[.43."0l S.3 1.9 15. i8 63 .5005006 • 5004608 - 11 - 33 0 - 94 +304 - 12 .5004856 .5004856 .5004856 980.810 ±0.001 1-'3 6 AS D Aug.29 .••.•. 500.82 544.23 S.3 l.S 15.48 57 • S004997 • 5004598 - 10 - 20 + 6 - 94 +304 - 12 .S004867 .5004866 .S004866 980.807 .... 
7 A6 D Aug.29 ..•... 539.39 SSS. 75 5.2 2.2 15.41 52 .5004639 • 5004250 - 12 - 17 + 11 -108 +287 - 12 .5004501 .5004507 .S004504 980.816 0 
8 A6 D A11g.29-30 ••. sar~ 60 S86.39 S. l 1.8 15. -IS 60 .S004663 . 5004267 - 9 - 20 + 3 -108 +287 - 12 .5004517 .5004516 .5004Sl6 980.811 z 
9 A6 D Aug.30. ..... S34. 72 5$S.36 s.o 1.9 15.48 66 .S0046SO .500427s - 10 - 20 3 -108 +287 - 12 .S004S27 .5004Sl7 .5004522 980.809 I'll 

No. 192. Poplar, Mont., 1 A4 D Sept. 2 •••.•. 349. 46 371.98 S.4 2.1 20.59 56 .5007164 .5006730 - 11 -234 + 8 -101 +332 - 11 .500681S .5006814 .5006814 980. 730 0 
C. L. Garner. 2 A4 D Sept. 2-3 •••• 349.0S 371.20 5.0 1.9 20.S5 63 .5007172 • 5006744 - 10 -233 + 1 -101 +332 - 11 • SOOll818 .5006823 .5006820 980. 728 

b;I 

3 A4 D Sept. 3 •••••. 348.98 3il.69 5.0 1.9 20.4S 58 .5007174 .500673S - 10 -228 + 6 -101 +332 - 11 .5006830 .5006824 .S006827 980. 725 Cil 
4 A5 D Sept. 3 .•••.• 4613.15 502.60 5,5 2.1 20. 41- 68 .5005300 .5004979 - 12 -227 + 6 - 79 +329 - 11 .S005046 .5005064 .500WfiS 980.W2 9.'l0.727 5 5 AS D Sept. 3-4 •••. 464. 72 503.73 5.4 2.1 20.33 52 .500538S .500496S - 11 -223 + 12 - 79 +329 - 11 .5005073 .5005064 .500500.S 980. 727 ±0.001 6 AS D Sept. 4 .•••.. 464. 23 503.38 5.3 2.1 20.25 55 .5005391 .500-1971 - 11 -220 + 9 - 79 +329 - 11 .500S079 .5005067 .S005073 980. 726 
7 A6 D Sept. 4 .••... 497.32 540.32 S.4 2.1 20.30 S3 .5005032 .5004631 - 11 -222 + 11 - 59 +334 - 11 .5004740 .5004732 • 5004736 980. 72S .... 

1-'3 8 A6 D Sept. 4-5 ••.. 498.12 M0.00 S.2 2.0 20.33 &l .5005024 .5004634 - 11 -223 + 6 - 59 +334 - 11 .5004726 .5004729 .5004i28 980. 728 ~ 9 A6 D Sept. 5 •.••.. 497. 64 538.16 5.1 1.9 20.33 61 .5005029 .5004650 - 10 -223 + 3 - 59 +334 - 11 .5004729 .S004743 .5004736 980. 725 

No. lSS. Marmarth, 1 D 337. 91 349.59 .5007410 .S007161 - 46 +246 .5007381 .5007360 980.srn 
l> 

A4 Sept. 10 ••.•. 5.3 2.0 15.28 S5 - 11 - 12 + 8 - 11 .5007338 z N. Dak., C. L. Gar- 2 A4 D Sept.11)-11 •• 336.00 349.09 S.3 1.9 15. 91 63 .50074S2 .• S007172 - 11 - 38 0 - 46 +246 - 11 .S007346 .5007358 .S007352 980.519 t:i Der. 3 A4 D Sept. 11 •••.. 335. lS 347.93 5.3 2.2 16.26 56 .500i4i0 .S00719S - 12 - 53 + 7 - 46 +246 - 11 .5()()735.5 .5007372 .5007364 980. Sl4 
4 A4 D Sept. 11 ..... 335.80 348.96 s.o 1.6 l•l.S4 53 .5007456 .S007175 - 8 - 65 + 10 - 46 +246 - 11 • 5007336 .5007347 .6007342 980.523 ..... 
5 A4 D Sept. 11-12 •. 331.26 346.9.~ 5.4 1.5 18.23 59 • S00i559 .S007215 - 9 -13S + s - 46 +246 - 11 .500i363 .5007311 .5007337 980. 525 m 

0 6 A4 D Sept. 12 ••••• 329. 74 345.29 5.3 2.S 19. (JI) 63 .5007593 .S007251 - 13 -168 + 1 - 46 +246 - 11 .5007356 .5007306 .5007331 980.527 980.521 m 
7 AS D Sept.12 ••••. 426. 77 454.22 5.2 1.9 19. 77 55 .5006~ .5005510 - 11 -200 + 9 - 64 +2S9 - 11 .5005588 • 5005.586 .5005587 980.524 :l:0.001 1-'3 
8 AS D Sept. 13-13 •• 424. 42 453.26 5.4 2.2 20.2.5 60 .5005898 .500S522 - 12 -220 + 4 -M +289 - 11 .50056115 .S0055i2 .5()()55S4 980.S25 I> 
9 "A5 D Sept.13 ••••. 42S. SS 451.92 5.2 2. 0 19.65 63 • 5005S78 .500S538 - 11 -19S + 1 - 64 +289 - 11 .50051>98 .5005611 .5005604 980.Sl8 I'll 

10 A6 D Sept.13 ••••. 455. S4 4S5.99 S.2 1.9 19.20 5S .S005494 • SOOS149 - 11 -176 + 9 - 65 +304 - 11 .5005240 .S005264 .5005252 980.S23 ~ 
11 A6 D Sept. 13-14 •• 449.60 483. 76 S.2 1. 9 20.33 60 .5005567 • 5005173 - 11 -223 + 4 - 65 +304 - 11 .5005261 .5005236 .5005248 980. 524 
12 A6 D Sept.14 ••••• 44i.13 479.28 S.3 2.1 20. i3 G4 .5005597 .5005222 - 11 -240 0 - 65 +304 - 11 .500S270 .5005264 .500S267 980.517 

No. 193. Miles Cltv, 1 A4 D· Sept. 17 •.... 333.89 340.06 5.4 2.0 17.95 60 .5007498 .5007363 - 11 -124 + 4 .,. 59 + 83 - 10 .5007298 .5007305 .5007302 980.539 
Mont., c. L. Garner. 2 A4 D· Sept. 17-18 •. 333. S9 340.40 5.1 1. 7 18.07 60 .5007505 .5007355 - 9 -129 + 4 - 59 +. 83 - 10 .soo7302 .6007294 .5007298 980.540 

3 A4 D· Sept.18 ••... 333.56 339.96 ,;.3 2.1 18.03 64 . 5007['l()6 .6007365 - 11 -127 0 - 59 + 83 - 10 .5007299 .5007300 .5007300 980.MO 
4 AS D Sept.18 •.... 43S.94 446.~ 5.S 1.8 17.8S 54 .500.5741 .5005600 - 11 -119 + 9 - 68 + 94 - 10 .5005542 .5005563 .50055S2 980.538 980.639 5 A5 D Sept. 18-19 •• 433. 66 446.84 5.1 2.0 18.05 02 . 500ii7i3 .5005601 - 10 -128 + 2 - 68 + 94 - 10 .500li559 .5005549 .5005.554 980.537 

±0.001 6 A5 D Sept.19 •••.. 432. 23 445 99 5.3 1. 7 l~.05 68 .5005i91 .5005612 - 10 -128 - 4 - 68 + 94 - 10 .5000071 .5005554 .5005562 980.534 
7 A6 D Sept.19 ...•. 41a.s2 4i7.26 5.o -2.0 17.80 53 .5005419 .5005244 - 101.:..117 + 10 - 88 + 75 - 10 .5005204 .5005192 .5005198 980.544 
8 A6 D" Sept. 19-20 •• 462. 57 477. 72 s.o 1. 9 17.37 S9 .5005410 .5005239 - 10 - 99 + 4 - 88 + 75 - 10 .5005207 .6005199 .S005203 980.542 
9 A6 D· Sept. 20 ••••• 466.29 479.04 5.2 1.6 16.64 69 .5005368 .6005225 -9-611 + 4 - 88 + 7S - 10 .5005196 .6005216 .6005206 980.641 

..... -:r .co 



Pendulum observations and reductions-Continued. 

Coincidence In- Total arc Period uncorrected Corrections (seventh decimal place) Period corrected l I terval 

... 
Rate 

Pen- Tem-
Station and observer Swing du- Posi- Date =- Pres-

No. lwn ti Oil Chr<>- Chr<>- sure 
Chronom" Chronom- Tem- Chronom- Chronom-

g Meang 

nome- nom& Ini- Pres- Chr<>- Chr<>- Flex-
terNo. terNo. tial Final eter No. eter No. Arc pera- .sure nom- nom- ure eterNo. eter No. Mean 

1828 1838 1828 1838 ture eter eter 1828 1838 
No. No. 

1828 1838 

-- ---- ---------------------------
1916 8. 8. m.m. mm. 0 ('. mm. 8. 8. 8. 8. 8. Dynes Dynes 

No. 194. Huntley, 1 A4 D Sept. 22 •..•. 328.38 331.15 6.4 2.2 14.34 53 o. 5007625 0. 5007lifll - 12 + 28 + 10 - 8 + 62 - 12 o. 5007631 0.5007637 0.5007634 980.409 
Mont., C. L. Gamer. 2 A4 D Sept. 22-23 •• 327. 78 330.f.2 

5.1 I 1.8 U.51 6-1 .5007639 .50075i3 - 9 + 21 - 1 - 8 + 62. - I2 .5007630 .5007t;~4 .5007632 980. 410 
3 A4 D Sept. 23 •.•.. 327.48 330.02 6.3 2.1 14.61 tll .5007646 • 5007006 - 11 + 16 + 2 - 8 + 62 - 12 .5007633 .5fl07623 .5007628 980.411 
4 AS D Sept. 23 ..... 425.68 411. 65 5.3 2.0 14.46 58 .5005880 .5005798 - 11 + 23 + 5 - 23 + 79 - I2 500586~ . 500f'882 .5005872 980.412 . ~ 980.410 
6 AS D Sept. 23-24 •. 423.84 431.50 5.2 2.0 14.56 S6 .5005906 .5005800 - 11 + 18 + 7 - 23 + 79 - 12 .5005885 • 5005881 .• 5005883 980.408 ±0.000· 
6 A5 D Sept. 24 •.••. 422.62 43I.30 5.3 2.0 14. 76 58 .5005!l23 .5005So:l - 11 + 10 + s - 23 + 79 - I2 .5005802 . 5005874 .5005883 980.408 
7 A6 D Sept. 24 •..•. 447.67 4S7.52 4.9 I·.S 15.05 69 . 5005591 . 5005470 - 9 - 2 + 4 - 38 + 85 - I2 .5005534 .5005536 .50055.3S 980. 412 
8 A6 D Sept. 2-1--25 •• 447.64 4S7.86 s.o I.9 I5.06 58 .5005591 . 500/i41jl} - IO - 3 + s - 38 + 85 - 12 .500!i533 .5005531 .5005532 980. 413" : 
9 A6 D Sept. 25 •.•.. 447.4S 457. 74 S.3 2.0 14.91 59 .5005594 . 5005-!67 - 11 + 4 + 4 - 38 + 85 - I2 .5005541 .5005537 .5005539 980.410 

No. I95. Lnnder, Wyo., 1 A4 n Sept. 29 •.... 274.40 2.32. 60 5.2 I.8 17.05 55 .5009127 .5008862 .;.. IO - 86 + s -i-I34 +126 - 10 .5008895 • 500S.q90 :.5008892 979.916 
c. L. Gamer. 2 A4 D Sept. 29-30 •. 274.116 282.48 li.4 2. I 16.96 S4 .5009109 .50088116 - 11 - 82 + 9 -134 +l:ltl - IO .5008881 • 50Cl$S!l8 .5008890 979. 917 

3 A4 D Sept. 30 ..... 274.06 ~2.33 li.4 1.9 IO. 78 62 .5009139 .5008871 "."" 11 - 7S + 2 -I34 +126 - IO .5008911 .5008003 :. 5008907 970.910 
4 A5 D Sept. 30 ..... 340. IO 3.';2, i4 li.4 2.0 16. 78 Sl .50073112 .5007097 ~ 11 -;-- 75 + 12 "-I3S +126 - 10 .• 5007H3 .• 5007139 .• 5007141 979.910 
s AS D s9f.t. 30-0ct. 339.88 352.30 6.3 I.9 16.66 SS .5007366 .5007106 - 11 - 70 + 5 f-135 +126 ~ 10 .• 5007145 :.5007146 ·• S00i146 . 979.913 979.914 

' :1:0.001 
6 ·A5 D Oct. I ••••••. 340.42 352.SO 5.2 1.9 16.S6 58 .5007355 . S007096 - 11 - 65 + s .;.13,5 +126 - 10 .5007139 . 5007141 .5007140 979.916 
7 A6 ·D Oct. I ••.•••. 356.43 3ti9.80 s.2 I.9 16.83 62 .50070'.?3 .5006770 ~ 11 - 77 + 11 ;-126 +123 .,.. 10 .50if..Sl0 • ['11)()1)~(:1) .5006808 979.913 
8 A6 D Oct. I-2 •••.. 356.36 369.38 S.3 I.8 I6. 78 62 . 50070'15 . 5000777 ~IO - 75 + 2 -126 +123 -.10 . 5000806 . 5001\807 ,. 500l\806 . 979.914 
9 A6 D Oct.2 •••••.. 307.03 369.90 S.3 1. 9 16.48 58 .5007012 .5006768 - 11 - 62 + 5 .,-126 +123 - 10 .5000808 .• 5006813 ,.5006810 979.912 

No. I98. Edgemont, I A4 I D 
Oct. Ii ...•... 300.88. 307.58 S.5 2.4 15.24 54 .OOOS.123 .5008141 - 14 - 10 + 9 -101 +126 .,.. I3 . 51JOS194 •.50082.19 j. 500S216 ; 980.181 

8. Dak., C. L. Gar- 2 A4 ·D Oct.6-6 •.•. 297.22 305.07 S.3 1. 9 I7.I6 61 .5008425 .5008209 - 11 - 90 + 3 -101 +126 -·Ia .5008213 ,.5008224 ;.5008218 980.180 
ner. : 3 ~~ i ;g. Oct.6 •.••.•. 295. 26 303.38 S.2 2.1 I8.30 S7 . 5008481 .50082.'i4 - 11 -140 + 6 -101 +126 - I3 .5008222 ..5008222 .5008222 980.178 

4 Oct.6 ••••••. 293.50 302.I3 S.3 2.1 19.58 58 .5008532 .5008288 - 11 -192 + 6 -101 +126 - I3 : • 5008221 .• 5008204 :. 5008212 980. 183 
s .A4, 'D Oct.6-7 •.•.. 292.46 301.30 6.3 2.0 20.40 57 • 500851\3 • 5008311 - 11 -226 + 7 -101 +126 - 13 • 5008219 .5o08194 ·.5008206 9$0.185 
6 A4 ,n Oct. 7 ••••••• 292.10 300.68 S.3 2.0 20.55 62 .5008573 .5008328 - 11 -233 + 2 -101 +126 - 13 :5008217 .500SI99 ,.5008208 980. I84 980.188 
7 'AS ;D Oct.7 ••••••. 367.00 381. 50 6.5 2.0 20.90 55 .5006821 .5006562 - 12 -247 +· 9 -106 +154 - 13 .5006452 .. 5006453 '. 5006452 980.186 :1:0.001 

' 8 !g l'g Oct. 7-8 ••••• 365.54 380.40 S.3 I.9 21.27 61 .S006848 . sooor.s1 - 11 -263 + 3 -106 +154 - 13 • 5006458 .5006451 : ."5006454 980.1~5 

' 
g Oct.8 ••••••• 367. 27 381. 74 S.2 2.I 20. 70 60 .. 50068I7 .5006557 - 11 -239 + 4 -106 +I54 - 13 .5000452 ·.5006452 •.5006452 980.186 

' 
IO A6 D Oct.8 ..••••. 387. 58 403.32 S.3 2.0 20.20 S7 .500tl4~ .. 5006207 - 11 -218 + 7 '-117 +136 - 13 .5006106 ·. 5006108 : . 5006107 980.188 
11 A6 D Oct. S-0 •.••• 385.00 401. 22 5.3 1.9 20.60 64 .5006502 .5006239 - 11 -235 0 -117 +I36 - 13 .5000126 .S006116 .5006121 980.181 
12 AO D Oct.9 ••••••. 385.30 400. 32 5.3 2.0 20.57 59 .5006497 .5006253 - 11 -233 + 5 -117 +136 - 13 .5006128 : .5006137 . 5006132 980.17$ 

No. 202. Moorcroft, 1 A4 iD ,Oot.12 .••••. 308.89 317. 65 5.2 1.4 12.09 59 .5008106 .. 5007882 :.. 9 +122 + 3 0 +238 - 10 .5008212 .5008226 ."5008219 980. ISO 
Wyo., C. L. Garner. 2 A4 !' D Oct.12-13 •.. 307.13 316. 67 5.5 I.5 I2.49 S4 .5008153 .5007907 - 10 +105 + 8 0 +238 - IO .• 5008246 .50os~s .. 500S242 ' 980:171 

3 'A4 D Oct.13 ...... 306.40 316.22 6.S 1.6 I2. 72 ' 57 .500S173 . 5007918 ;- 10 + 96 + 6 0 +238 - 10 .5008254 .5008237 : ."5008246 • 9S0.1U9 
IO A4 D Oct.15 ....•. 304. 72 314. 20 5.S 2.2 13.47 . S5 .5008218 .5007969 ,.... 13 + 64 + 7 - 59 +189 - 10 .. 5008207 .50082U6 ."5008206 ' 9.'!0.185 
11 A4 )) Oct.15-16 ... 304.36 313. 82 S.3 2.0 13.60 S9 .5008227 .5007979 - 11 + S9 + 4 - 59 +1S9 -IO .5008210 .5008210 . ."5008210 980.1'13 
12 A4 D Oct.16 ....•. 303.90 313.34 s.2 I.8 13.68 65 . 5008240 ' . 5007991 - 10 + llS - 2 - S9 +1S9 - IO .5008214 .500S213 . 500S214 i. 9.<;0. I82 980.183 
4 AS D Oct. I3 ...... 389.04 404. 77 5.5 2.2 I2.95 ' 54 .500R434 . 5006184 - 13 + 86 + 8 - 81 +164 - 10 .(',()()6424 .5006419 . 5006422 980.197 :1:0.002 
5 AS D Oct. 13-14 ... 38.S. 22 403. 71 5.4 2. I rn:~, 60 .500RHS .5006200 - 11 + 83 + 3 - 81 +rn4 - 10 .5006432 .5006429 .. 5006430 9.<;0. I!J.l 
6 A5 D Oct.14 ...... 389.50 404. 61 S.4 1. 9 60 • r.oor.i21 .5006187 - 11 + 94 + 3 - 81 +164 - IO .5006422 • 500114:?7 .50llfl.124 . 980.196 
7 A6 D Oct.14.. .... 411.45 426. 93 S.31 1.9 12. 70 . 57 • r.oor.ns4 .50058113 - 11 + 96 + s - 43 +192 - 10 . 5000121 .5001;}~5 .li00tl128 9.<;(J. ISO 
8 A6 D Oct.14-15 •.. 410.00 426.62 S.1 2.1 I3.07 56 . 500ti105 ./iflllfi.~n7 - 10 + 81 + 7 - 43 +192 - 10 . 500tl130 J . Mntl127 .5006128 9.'l!l.180 
9 A6 D Oct. lS ....•. 408.66 425.9I 5.0 1.8 13.32 61 .6006125 .5005877 - 9 + 70 + 2 ,- 43 +192 - 10 .5006135 .5006122 .5006128 llSQ.180 



No. 201. Wastn, s. 11 A4 D Oct. 20 .••••• 322. 30 1330. S9 5.3 1.9 12.17 62 .5007769 .5007r.r.7 - 111+110 J+ 11- 58 +144 - 10 .5007810 .5007SIO . li007SI0 9-;I). 340 
Dak., C. J •. <:nrner. 2 A4 D Oct. 20-21. •• 321. 52 329. 96 5.3 2.1 12.57 58 .5007788 .50075~ - 11 +102 + 4 - 58 +144 - IO .5007815 .5007SI7 .5007Sl6 9S0.337 

3 A4· D Oct.21.. .... 320. 87 329. f>6 S.4 1.9 12. 7S 58 .500780.J .5007595 -11+94+ 4 - 58 +144 - 10 .5007S23 . 5007816 .5007820 980.336 
4 AS D Oct. 21.. .... 414. 00 428.34 5.4 1. 6 12. 91 57 .50tJtl037 . 500.5~43 - o+ss+ 5 - 67 +130 - IO .liOll6(H4 • 51)061147 .. 5000046 9$0.344 980.339 5 A5 D Oct. 21-22 ... 412. 87 426.82 5.5 1.9 I3.17 S7 .50060•13 . 5005864 - 12 + 77 + 6 - 67 +130 - 10 .500tl057 .5000055 .SOOti0.56 980. 340 
6 .A:5 D Oct.22 ...... 412. 28 426. 54 5.3 1.9 13. 22 58 .5006071 .50Q5Sr.S - 11 + 75 + 5 - 67 +130 - 10 .5000063 . sooi;o.57 . 5006f)l;Q 980.339 :1:0.001 
7 A6 D Oct.22 ...... 435. 74 451.34 S .. 5 2.0 13. 38 S7 . 5005744 ,5005545 - 12 + 6.'3 + 6 - 69 +120 - 10 . 5005727 . 500.'i717 .5005722 980.339 
8 A6 D Oct. 22-23 ... 435. 83 450. 20 S.3 1. 0 13.5S 56 . 5005742 .500.5560 - 11 + 61 + 7 - 69 +I20 - 10 . 5000720 . 5005727 .5005724 980.338 
9 A6 D Oct.23 ...... 435."79 450.37 s.1 1.8 13.S7 S9 .5005743 -5005558 - 9 + 60 + 4 - 69 +120 - 10 ,5005719 .500S723 .500S721 980.339 

No. 206. Valentine, 1 A4 D Oct.26 ...... 294. 96 30R. 22 5.4 J 2.2 20.49 S7 .5008400 .5008177 - 12 -230 + 7 -107 +195 9 -5008139 . 5008128 .5008134 98(). 213 
Nebr., C. L. Gamer. 2 A4 D Oct. 26-27 ••• 29.).00 305. 76 s.2 2.0 !!(). 45 60 • 5008489 .5008190 - 11 -22S + 4 -107 +195 9 .5110SI38 .500SH1 .500$HO 980.210 

3 A4 D Oct.27 ...... 295. i5 306.~ S.2 2.0 19.95 58 .SOO~f>S .5008I76 - 11 -20i + 6 -107 +195 9 .5008140 . 5008150 .500SH5 9$0.209 
4 AS D Oct. 27 ...... 371.94 390.03 5.2 2.1 20.33 52 . 500tl731 .5006418 - 11 -223 + 11 -109 +189 9 .51)()1)390 .. 5Ql)f'375 .5006382 980. 213 980. 211 s A5 D Oct. 27-28 ... 370. 74 388.00 s.2 2.0 20.69 58 .5006752 . 5006452 - 11 -238 + 6 -109 +1S9 9 .5006391 .5006.389 .500f'3~0 9S0.210 
6 AS D Oct. 2S .•..•. 3il.92 388.16 S.4 1.9 20.20 62 .5006731 . 5006449 - 11 -2IS + 2 -109 +189 9 . 5006386 . 50011402 . 51)0f'394 9S0.208 ±0-000 
7 A6 D Oct. 29 ...••. 3Ul.54 410.20 5.1 1. 9 20.35 55 .5006~93 .5006102 - 10 -224 + 9 -110 +174 9 .51)0tj().19 . 5001)042 . 5006046 9SO. 212 
8 A6 D Oct. 2S-29 •.. 390. 61 408.82 s.2 2.0 20.47 60 .500&108 . 500Gl23 - 11 -229 + 4 -IIO +174 9 .5001.\ll.'i3 .50061152 . 5QIJ1.10r.2 980.209 
9 A6 D Oct.29 ...... 392. 28 410. lS s.1 1. 7 20.00 OS .5006381 .5006103 - 9 -209 1 -110 +174 9 ,5000043 . 5006049 ·.5006046. \l»0.212 

' No. 205. Randolph, 1 I A4 D Nov.2 ...... 302. 481 310. 14 5.5 2.2 17.42 56 .5008279 . 50Q<;()i4 - 13 -IOl + 7 - 85 t}~ 1= g .500S07.5 .500S078 .5oOS076 980.236 .... 
Nebr., C. L. Gamer. 2 A4 D NOY.2-3 .... 301. 92 309. 75 5.2 1.3 17.90 60 .5008294 .5008084 - 8 -122 + 4 - 85 .5008071 .500S01\9 .5110>-070 980.2~8 z 

3 A4 D Nov. 3 ...... 301. 01 308. 90 5.1 2.8 1~.00 I 67 .5008320 .. 5008106 - 13 -126 - 3 - 85 +123 - 12 .50080Sl . .'i008075 . 51J0807S 9SIJ. 235 < 
4 A5 D Nov.3 ...... 380. 91 394.H 5.3 1. 9 18.31 63 . 5006572 .5006346 - 11 -139 + 1 - 94 +136 - 12 .. 50116317 . 5006.321 . sno11.3rn oso. 237 r::l 
5 A5 D Nov.3-4 .... 380.08 393.82 5.3 2.0 18.67 . 58 .5006586 . .'i00f'356 - 11 -154 + 5 - 94 +136 - 12 . 500f..:!20 . 5000320 -~6320 980.2:!7 980.2ir. Ul 
6 AS D Nov.4 ...... 378.95 392.96 5.3 2.0 18.83 64 .5006606 . 5001).370 - 11 -100 0 - 94 +136 - I2 • '>006329 . 5006323 . 501)1~3::?li 98(). 235 ±0.000 t::l 
7 A6 D Nov.4 ...... 402.02 41R.30 S.3 1. 9 18.57 56 .5006227 . 50060I2 - 11 -150 + 8 - 82 +134 - 12 .500.5980 .5005981 .!'..00:"'>9~('1 9.S0.237 C"i 
8 A6 D Nov.4-5 .... 401. 77 415.98 5.3 1.9 18.37 63 .5(1011230 .. 'i00tll117 - 11 -141 + 1 - 82 +134 - 12 .50059% .50059SS .·500!;~:";1) 9.~o. 2~5· > 
9 A6 D No\·.5 .... :. 402.36 417. 02 5.1 1.6 18.20 58 .5006221 .5006002 - 8 -134 + 5 - 82 +134 - 12 .5005990 .5005987 .5005988 9..~.:!34 H ..... 

No. 208. Leon, Iowa, 1 A4 D Nov.10 ..... 281. S4 294. 78 5,4 2.2 23.36 53 .5008886 .5008496 - 12 -350 + 11 -189 +206 - 11 .5QO..<t335 . 5008340 .. 5008338 980.133 
0 z C.L. GBmer. 2 A4 n Nov. 1(}-11 .. 280.48 293. 96 5.2 2.0 24.16 61 .5008930 .rJ()C)S5I9 - 11 -384 + 4 -189 +206 - 11 .5008339 .500S323 . 5008331 9:,;t). 136 Ul \ 3 A4 D Nov.11 ..... 2Stl. 9I 293. 77 5.2 2.0 23. 74 63 .5008916 .5008525 - 11 -31'.tl + 2 -189 +200 - 11 . 5008341 .500834°5 . SOO.S343 9."'1.131 

4 AS D Nov.11 ..... 351.44 373. H 5.3 2.1 23.06 58 .5007124 . 5000709 -11 -338 + 6 -195 +206 .,... 11 .5006575 .. 5006561 . 500tl5f~~ 980.140 980.133 0 
s AS D Nov. 11-12 .. 351.84 373.06 5.3 2.1 22.62 59 .5007115 .5000710 - 11 -319 + 6 -195 +206 - 11 .5006.585 . 500t)581 . :.001i;sa 9.~0.134 l>j 
6 A5 D Nov.12 ..... 354. 39 374.84 5.2 1.9 21.57 60 . 5007064 .. 5006678 - 11 -275 + 4 -195 +206 - 11 .5006576 .5006591 ,!jl)Ofl584 980.134 :1:0.00 
7 AC D Nov.12 ..... 371.54 393. 72 5.2 2.1 21.92 56 . 5006738 • 500fl.3iiS - 11 -290 + 8 -171 +186 - 11 .rro112na ·.woo240 . :5006252 980. \31 0 
8 A6 D Nov.12-13 .. 37'l.46 393. 24 5.2 2.0 21.86 59 • 5/l06721 .500R31J5 - 11 -2S7 + 5 -I71 +186 - 11 .5006246 .. 5()()6247 '.51)1111246 9..;tl.133 td 
9 A6 -D Nov.13 ..... 374.51 394.14 5.2 I. 9 21.00 60 .5006684 •. 5006351 - 11 -251 + 4 -171 +186 - 11 . 5006244 . • 500626.~ '.Soo6256 980.129 > < 

,·~?Z4 
.... 

No. 209. Laul"l'I, Mel., 1 A·l D Nov.18 ..... 289.32 299.14 S.5 2.3 18.30 65 .5008656 . 5008371 - 13 -138 1 -127 +178 - 13 .5008364 .. 5008384 9~0. ll9 1-l c. L. Garner. 2 A4 D NoY. 18-19. 257.38 297.93 s.1 1.8 10.57 62 .50USil5 .5!111.S403 - 9 -19I + 2 -127 +Iii! - 13 • r.oo8377 . ;;oo.g~;o ..:.i01r.:;314 !tStl. llll >< 
3 A4 D Nov.19 ..... 285.54 296.58 5.4 2.2 20. 76 61 . 5008771 .500SIH - 12 -241 + 3 -127 +Ii8 - 13 . r.oos.1s1 .5008359 .51H)S.370 980.121 

II> 4 AS D Nov.19 ..... 352. Stl 369.48 5,3 1.9 22.64 55 . 500i0\15 .5006775 - 11 -320 + 9 -I30 +200 - 13 ,ijl)(l61).'!Q .51Jtl6640 .00066.% 980. 114 
5 AS D Nov. 19-20 •. 352.6-1 31:9.05 5.4 2.0 22.62 5~ . 5007099 .5006783 - 11 -3I9 + 5 -130 +200 - 13 . 50061)31 .WOt\645 .[101)t~l):i8 . 980.112 z 
t) A5 D ·No\•. 20 ..... 31\.3.()(l 370.09 5.3 2.1 22.38 62 .5007092 .5006764 - 11 -309 + 2 -130 +200 - 13 .5006631 . r.ooi;r.aa .foOOGG32 (L~).115 980. 118 t:i 
7 A6 D Nov. 20 ..... 370.13 300.00 5.2 2.0 23.16 57 .5001\763 .5006418 - 11 -312 + 8 -130 +201) - 13 ,;;()06275 .ril)(f62fJO . 50IJ6:]1}8 9.'11. J:l;) I ±0.0lll ..., 
8 A6 D Nov. 20-21 •• 369. 36 388.58 5.2 1. 7 23.39 59 .5006i78 .5006H2 - 10 -352 + 6 -130 +200 - 13 .r:t001l2;9 .500f'12i3 • 500G271.i 980.121 Ul 
9 A6 D Nov.21 ..... 36~.02 ass.no 5.1 I. 9 2-3.38 61 .500tli86 .r:.00t)~[12 - 10 -351 + 4 -130 +200 - 13 . i\ll01l28tl . !i000282 . r,1)1(i281 980. lIS 0 

10 AO ]) Nov. 21. .... 31)8.30 388. 22 5.0 1.8 2-3.64 58 .5006i97 Jil06H8 - 9 -362 + t) -135 +205 - 13 • fJlUt"i284 ,[,Ul)t)2i".I) .!i00tt?80 980. I'.lU I Ul 
11 A6 D Nov. 21-22 .. 3117.46 3SG. 82 5.1 1.8 23.69 63 . 50CHl8I3 .5000472 - 9 

-3•141+ 
2 -135 +20.5 - 13 .!;1"~;~4 .50tlli293 .!iOllli2H-l 980.IH H 

~ 12 A6 D Nov. 22 ..... 3tl8.G6 387.60 5.2 1.9 23.09 63 .5000791 .5001)458 - 11 -339 + 2 -135 +205 - 13 ,!';)002\t,'; .5000302 .500ti2\18 980.113 Ul 

No. 212. Rockville, 1 A4 D Nov. 27 .. ... 2(1().04 298. 75 5. 4 2. 2 17.80 59 .5008635 .5008382 - 12 -117 +. 5 - 88 +148 - 12 • 50tl8 Ill . r,()08394 .. 5fl08402 980.108 ~ 
Md., C. L. GBrncr. 2 A4 D Nov. 27-28~. 2(11).SS :l'.18.50 5.2 1.9 li.90 60 .500.s62-5 ,'500S3S9 - 11 -122 + 4 - 88 +HS - 12 . 50•JS:J~16 .r,oosa91; • ,:,1)18.'3~lli 980.110 

3 A4 D Nov. 28 ..... 2()1. 56 W9.16 5.4 2.2 17.41 60 .500..'l;89 JJ008371 - 12 -101 + 4 ,.... 88 +148 - 12 . :",008380 .5008398 .. 50tl.S389 980.113 
4 AS D Nov. 28 ..... 366. i8 3i9.30 5.3 2.1 16.89 65 .500682.'j .5006600 - 11 - 79 1 - 97 +136 - 12 .;ifJ01:iti25 • .5000633 .500UGW 980. lIG 

9~0.111 5 A5 D Nov. !!S-29 •. 366.80 379.38 5.3 2.0 16.91 60 • 500tl825 • 5006598 - 11 - so + 4 - 97 +136 - 12 .5006629 .5006635 .51ll)fil};J:3 980. 115 
6 A5 D Nov. 29 ..... 365. 14 378.87 5.1 2.1 17.15 59 .50068..'\6 .5006608 - 10 - 90 + 5 - 97 +!36 - 12 .1;006652 .5006637 ,,'\0066H 980. lIO ±0.001 
7 A6 D Nov. 29 ..... SSl.06 397.34 5.1 2.1 17. 74 60 ,50(l6;j69 • 50Qll300 - 10 -115 + 4 -127 +142 - 12 .5006309 .500G309 . 500G30!! 980. IOS 
8 AG D Nov. 29-30 •. 3Sl.87 398.11 4.9 1. 7 17.54 62 .500ti555 .500628.S - 9 -106 + 2 -1~ +142 - 12 • 5006303 .5006305 .5006301 980.111 
9 AO D Nov. 30 ..... 383.0S 399.64 5.1 1.6 16.98 63 • 5006.534 .5006263 - 8 - 83 + -127 +142 - 12 .5006305 .5006303 .5000301 980. llI 

No. 214. Fairfax, Vn., A4 D Dec. 3 ....... 311. 78 3I8.22 5.5 2.0 4.16 61 .5008031 .5007809 - 12 +454 fl + Ill +185 9 .600SISO • 51JOS187 .5008484 9SO. 076 
C.L. Gamer. 2 A4 D Dec. 3-4 ..... 310.1)1 317.28 5.3 1.8 4. 74 63 .WO&l62 .5007892 - 10 +430 2 + 16 +I85 9 .5008487 .5008486 • .'iOOS4S6 980.075 

3 A4 ]) Dec.4 ....... 3\1).94 317. 58 5.5 2.4 4. 79 55 .500&153 .5007881 - 14 +428 + G + 16 +185 9 .5008480 .51JOS4SO .5008180 980. 077 
·I A5 D Dec.4 ....... 400.00 410. 79 5.3 1.3 4.39 64 • 50002.58 • 5000093 - 8 +445 3 + 26 +I93 9 .5006700 • 500\1711 .so0tmo 980.0.S4 980.079 5 A5 D Dec. 4-5 ••••• 3\!9.4tl 410.33 5.5 I.0 4.~4 60 .5006266 .5006100 - 8 +442 + 1 + 26 +193 9 .5006718 .50067W • 500tli1S ~SO.OSI 
6 A5 D Dec.5 ....... 3~1.89 Hl.36 5.9 1. 5 4.26 60 .50t.162.;9 .5006~5 - 11 +400 + 1 + 26 +1!13 9 .500G7I6 .5006709 .5006712 980. 084 ±0.001 
7 AO D Dec.5 ....... 424. il 436. 26 5.1 1. 9 3.83 57 • 5005893 • 5005737 - 10 +408 +· 4 + 38 +197 9 .5001)384 .5006387 .500f>386 980.079 
8 AG D Dec. 6-6 ..... 424.39 435. 83 S.4 1.9 3. 79 59 • 50058~8 .5005742 - 11 +4i0 + 2 + 38 +rn7 - 9 .r.OOG388 .500639I .500f.3!t0 980.077 

"""' 9 A6 I D Doc.6 ....... 425.05 437.38 5.3' 2.1 3.67 5S , 5(1(15888 I , 5005722 - 11 H75 + 3 + 38 +197 - ff .5006384 .5006377 .5006380 980.081 -;r 
01 



Pendulum observations a:nd reductions-Continued. 

Coinci<:lence fn· 1 
terval Total arc Period uncorrected Correct.ions (seventh decimal place) Period corrected 

Pen· Tem-
Rate 

8tatfon and observer Swing du- Posi- Date pera- Pres- , Meang 
No. lum ti on Chro- Chro- ture sure 

Cbronom- Chronom- Tem- Chronom- Cbronom-
nome- nome- Inf- Pres- Chro- Chro- Flex-
terNo. terNo. tial Final eter No. eter No. Arc pera- sure nom- nmn- ure eter No. eter No. Mean 

1828 1838 1828 1838 ture eter eter 1828 1838 
No. No. 

1828 1838 

------...:~---- ---- ----------- -------------------------
1915 8, 8. mm. mm. 0 (.'. mm. B. B. 8. '· 8. Dynes D!fllfB 

No. 213. Upper .Marl- 1 A4 D Dec.11 •••••. 319.25 321.H 5.0 2.3 3.14 64 0.500i846 0.5007791 - 11 +497 - 3 +131 +197 - 18 o.500&!42 o.5008453 0.5008448 980.090 
boro, Md., C. L. Gar- 2 A4 D Dec. 11-12. _. 320.09 322. 78 5.2 0.7 2.87 58 .500i822 . 5007757 - 6 +sos + 3 +131 +197 - 18 .5008440 .5008-141 . 5008440 980.093 

ner. 3 A4 D Dec.12 •••••• 319.58 322. 76 5.8 1.4 2.51 63 .5007835 .500775$ - It +523 - 3 +131 +197 - IS .0008457 .5008446 .5008452 980.089 
4 A5 D Dec.12-. •••• 408. 45 415.98 5.6 2.1 2.74 58 .5006128 .5006017" - 12 +5H + 3 + 88 +215 - 18 .5006703 .5006719 .5006ill 980.084 980.085 

5 A5 D Dec.13-13 ••• 40t). 06 415. 0.5 5.2 2.0 3.07 65 .5006164 .5000030" - 11 +500 - 4 +88 +215 - 18 .5006719 .5006712 .5006716 980.082 ::1:0.001 
6 AS D Dec.13 •••••• 404. 90 414. ;g 5.4 2.2 3.27 61 .5006182 .5006034 - 12 +492 0 + 88 +215 - 18 .5006732 .5006711 .5006722 980.079 
7 A6 D Dec. 13 •••••• 426.24 438.23 5.2 1.8 3.81 59 .5005872 .5005711 - 10 +469 + 2 + 59 +223 - 18 .5006374 .5006377 .5006376 \ISO. 083 
8 A6 D Dec. 13-14 ••• 426. 78 439.16 5.1 2.0 3. 77 55 .5005864 .5005699 - 10 +471 + 6 + 59 +223 - 18 .5006372 .5006371 .5006372 980.084 
9 A6 D Dec.14 •••••• 426.22 439.07 5.1 1.9 3.64 62 .5005873 .5005700 - 10 +476 - + 59 +223 - 18 .5006379 .5006370 .5006374 980.083 

1916 
No. 219. Rageistown, 1 A4 D Jan. 8 ••••••• 280.91 291.58 5.7 2.5 20.36 49 .500S91R .5008589 - 14 -225 + 14 -111 +194 - 9 .5008571 .5008549 .5008560 980.016 

Md., c. L. Garner. 2 A4 D Jan. 8-9 ..... 282.36 2!•1.85 5.3 1.9 19.97 55 .5008870 .5008580 - 11 -208 + 9 -111 +194 - 9 .5008540 .5008555 • 5QOS5-18 980.051 
3 A4 D Jan. 9 ••••• :. 282. 73 2'J2.36 5.2 2.1 19.65 56 .5008858 .5008566 - 11 -195 + 8 -111 +194 - 9 .5008540. .5008553 .5008546 980.052 
4 A5 D Jan. 9 ...•••• 351.H 365.62 5.4 2.0 19.93 56 .5007124 .5006847 - 11 -207 + 8 - 96 +196 - 9 .5006809 .5006824 .5000816 980.013 980.048 
5 A5 D Jan. 9-10 •••. 351.08 36tl.16 5.2 1.4 20.33 58 .500il31 .5006837 - 9 -223 + 6 - 96 +196 - 9 .5006800 .5006798 • 50067119 980.019 :1:0.001 
6 AS D Jan.10 .••••• 349.82 31';.<;.H 5.2 2.8 20.57 59 .500il~7 .50008'j() - 14 -233 + 5 - 96 +196 - 9 .5000.SlO .5006795 .5006802 980.018 

7 A6 D Jan.10 •••••• 365.76 383.11 5.1 1.9 20.85 54 .5006845 .5006534 - 10 -245 +10 -121 +207 - 9 .5006470 .5006487 .5006478 980.042 
8 Ari D Jan.10-11 ••• 364.96 383. 70 5.0 1.s 21.27 56 .5006860 .5006524 - 9 -263 + 8 -121 +207 - 9 .5006466 .5006458 .5006462 980.019 
9 A6 D Jan.11 •••••• 364.08 382.96 5.2 2.0 21.53 57 .5006876 • 50065:!7 - 11 -274 + 7 -121 +207 - 9 .5006468 .5006457 .5006462 980.019 

WBShingl:on, D. C., 1 A4 D Jan.19 ..•••• 301.79 310. 51 5.3 2.1 9.59 62 .5008297 .5008064 - 11 +227 0 -114 +131 - 10 .5008389 .Slm401 .5008395 ........... 
CoBSt and Geodetic 2 A4 D Jan. l!l-20 ••• 301. 77 311. 08 5.1 1.8 9.83 48 .5008298 .5008050 - 9 +217 +14 -114 +131 - 10 .5008396 .5008393 .500839-1 ........... 
Survey Ollice, C. L. 3 A4 D Jan. 20 .••••. 301.22 310. 74 5.0 1.3 10.01 56 ,5()()gjl3 .5008058 - 11 +209 + 6 -114 +131 - 10 .5008393 .5008383 • 5008388 .............. 
Garner. 4 AS D Jan. 20 .• -~ •• 381.10 395.88 5.4 1.6 10.29 57 .5006509 .5006323 - 9 +197 + 5 -120 +133 -10 .5006632 .5006639 • 5006636 ............ 

5 AS D Jan. 20-21 ••• 379. 72 395. 04 5.0 1.8 10.40 66 .5006593 .5006337 - 9 +193 - 4 -120 +133 - 10 .5006643 .5006640 • 5006642 ····-····· 
6 AS D Jan. 21- ••••• 378. 72 394.&l 4.5 1.9 10.60 71 .5006610 . 5006343 - 9 +184 - 8 -120 +133 - 10 .5006647 .5006633 .5006640 ............. 
7 A6 D Jan. 21 •••••• 397.63 414. 46 5.1 1.5 11.34 63 • 50062'J.5 .5006039 - 8 +153 - 1 -139 +131 - 10 .5006290 .5006304 • 5006297 ............ 
8 A6 D Jan. 21-22 ••• 395.11 413. 20 5.1 1.9 12.00 60 .5006336 .5006Q.58 - 10 +126 + 2 -139 +131 - 10 .5006305 .5006297 • 5006301 ............. 
9 A6 D Jan. 22 •••••• 392.02 410.28 5.2 2.2 12.65 73 .5006385 .5006101 - 12 + 98 - 10 -139 +131 - 10 .5006312 .5006298 • 5006305 .............. 
1 A6 D Feb.4 ••••••• 300.05 411.37 5.2 1.9 12.56 53 .S006320 .5006085 - 11 +102 + 9 -116 +138 - 10 .5006294 .5006313 • 5006301 ............ 
2 A6 D Feb.4-5 ••••• 395. 76 413.S-S 5.1 1.8 12.46 55 • 5110tl325 .5006002 - 9 +106 + 7 -116 +138 -10 .roooaoo .5006294 • 5006298 -·--------
3 A6 D Feb.5 ••••••• 300.00 413! 13 5.0 1.s 12.33 58 .5006321 .5006059 - 9 +112 + 4 -116 +138 - 10 .5006302 .5006294 .5006298 ·········· 



Chapter II.-DESCRIPTIONS OF STATIONS. 

There are given below the descriptions of the 219 stations in the United States with 
the years in which they were established. The description .is designed to enable one to re-· 
cover the place where the pendulums were swung. The numbering of the stations is the, 
same as· that used· in other parts of this volume. 

No. 1, Key Weat, Fla. (1896).-Post office, southeast basement room. The case was mounted on the concrete, 
floor. 

No. 2, West Palm Beach, Fla. (1909).-Zapf'a Opera House, room in basement under north part of building. The· 
ca.ae was mounted on a concrete pier against a atone wall. 

No. 3, Punta Gorda, Fla. (1909).-Punta Gorda Hotel, in the apace partly walled in under the main entrance .. 
The case was mounted on a low pier of concrete and brick against a buttresa of the wall. 

No. 4, Apalachicola, Fla. (1909).-0bservatory pendulum room on Weather Bureau signal grounds near the center· 
of the Florida Promenade Park between Fifth and Sixth Avenues and First and Second Streets, extended. The case 
was mounted on a low brick pier. 

No. 5, New Orleans, La. (1895).-City Hall, hallway in basement of building. The case was mounted on the elate 
floor.· · 

No. 6, Ravville, La. (1909).-Dr. J. H. Wilkins's office, medicine room in southeast comer of small one-story brick 
building south of the Vicksburg, Shreveport & Pacific Railway tracks and three and one-half telegraph poles west of" 
the crossing of the Vicksburg, Shreveport & Pacific and the St. Louie, Iron Mountain & Southern Ratiways. The case. 
was mounted on bricks cemented together and to the concrete floor. 

No. 7, Galveston, Tex. (1895).-Ball High School, storeroom on the ground floor. The case was mounted on the 
concrete floor. 

No. 8, Point Isabel, Tex. (1909).-Conatructed pendulum room 2.65 meters north and 0.67 meter west of the Ion-. 
gitude pier used by Assistant Smith in 1906 and about 110 meters north of the lighthouse. The case was mounted 
on a low concrete pier. · 

No. 9, Laredo, Tex. (1895).--Commissary of Fort Mcintosh, room in the basement. The case was mounted on a 
low brick pier J:>uild against the foundation wall. 

No. 10, Austin, Tex. (capitol) (1895).--Capitol Buf.lding, basement room southeast of the rotunda. The case was: 
mounted on the concrete floor. 

No. 11, Austin, Tex. (university) (1895).-Univeraity of Texas, main building, Aquarium room in basement. The 
case was mounted on the .comer of a concrete wall. 

No. 12, McAlester, Okla." (1909).-High school just east of the Masonic Temple, northeast comer o[ the ehower-bath 
room on the ground floor. The case was mounted on three 6-inch cube stone blocks, each cemented to the concrete· 
floor. · 

No. 13, Little Rock, Ark. (1896 and 1914).-Post office, north center basement room. The case was mounted on the· 
concrete floor. 

No. 14, Columbia, Tenn. (1909).-0ld dormitory of the high and public school, in southeast comer of basement near· 
bathing tank. The case was mounted on three 6-inch concrete blocks, each cemented to the concrete floor. 

No. 15, Atlanta, Ga. (1896).-State rapitol, northwest basement room of the Washington Street wing. The case· 
was mounted on the asphaltum floor. 

No. °16, McConn·ick, S. C. (1!)09).-McCormick oil mill of the Anderson Phosphate Co., four and one-half telegraph 
poles west of the Charleston & Western Carolina Railway depot, in the southeast comer of the furnace room at the· 
south end of the building. The case was mounted on a low brick pier. 

No. 17, Charleston, S. C. (1896).-South Carolina Military Academy (citadel), storeroom in the southwest corner· 
of the ground floor. The case was mounted on the brick floor. 

No. 18, Beaufort, N. C. (1909).-Masonic Hall on Turner Street, one block south of the courthouse; small room 
near the center of the north side of the basement. The case was mounted on a low concrete pier. 

No. 19, Charlottest•ille, Va. (1894).-University of Virginia, basement of biological laboratory. The case was. 
mounted on a low brick pier. _ 

No. 20, Deer Par!~,· Md. (1894).-East comer of swimming-pool building west of the Deer Park Hotel. The case 
was mounted on a low stone pier. 

No. 21, Washington, D. C. (1900).-0ffice of the United States CoaRt and Geodetic Survey, New Jersey Avenue· 
and B Street SE., pendulum room in southwest comer of basement. The case was mounted on a massive brick pier •. 

No. 22, Washington, D. C. (Smithsonian Institution) (1891).-Northeast basement of the Smithsonian Institution. 
The caae was mounted on _a brick pier. 
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No. 23, Baltimore, Md. (1893).-Johns Hopkins University, basement of the physical laboratory. The case was 
probably mounted on a brick or masonry pier. 

No. 24, Philadelphia, Pa. (1894).-University of Pennsylvanla, small room in northwest corner of basement of 
College Hall. The case was mounted on the concrete :Boor. 

No. 25, Princeton, N. J. (1894).-College of New Jersey, basement of magnetic observatory or electrical building. 
The case was mounted on a tall brick pier. 

No. 26, Hoboken, N. J. (1891).-Basement of the Stevens Institute of Technology. The case was probably mounted 
on a brick or masonry pier. · 

No. 27, New York, N. r: (1899).-Columbia University, in a smali room in the sub-basement near the center of 
the front of the Physics Building. The case was mounted on a brick pier. 

No. 28, Worcester, Mass. (1899).-Worcester Polytechnic Inst.itute, in the southwest corner of the constant tem
perature room·of the physical laboratory which is near the middle of the north side of the basement. The case was 
mounted on a stone pier. 

No. 29, Boston, .Mass. (1894).-New addition to State house, vault in northeast part of basement. The case wna 
mounted on the concrete :Boor. 

No. 30, Cambridge, Mass. (1894).-Harvard College Observatory, l1asement room north of equatorial foundation. 
The cti.se was mounted on the heavy stone doorsill. 

No. 31, Calais, Me. (1895).-Basement of high-school building. The case was mounted on the concrete :Boor. 
No. 32, Ithaca, N. l:"'. (1894).-Cornell Univereity, in the metric room in the northeast part of the basement of 

Lincoln Hall. The case was mounted on a tall brick pier. 
No. 33, Cleveland, Ohio (1894).-Adelbert College, in balance room in the west corner of the basement. The case 

was mounted on a large brick pier with capstone. 
No. 34, Cincinnati, Ohio (1894).-Cincinnati Observatory on Mount Lookout, in the basement north of the foun

dation of the meridian circle .. The case was mounted on a low brick pier built on the brick :Boor. 
No. 35, Terre Haute, Ind. (1894) .-Rose Polytechnic Institute, in the west room of the basement of the main building. 

The case was mounted on a large brick pier with slate top. 
No. 36, Chicago, Ill. (1894).-University of Chicago, constant temperature room in the northeast part of the main 

:Boor of the Ryerson Physical Laboratory. The case was mounted on a massive brick pier with capstone. 
No. 37, Madison, Wis. (1906).-University of Wisconsin, in the basement of Science Hall. The case was mounted 

on a brick pier. 
No. 38, Bt. Louis, Mo. (1894).-Washington University, in the south basement room of the chemical laboratory, 

which is near the northwest corner of St. Charles and Seventeenth Streets. The case was mounted on a low pier built 
on the brick :Boor. 

No. 39, Kansas City, Mo. (1894).-Franklin School at the northeast corner of Washington Avenue and Fourteenth 
Street, in a small storeroom in the south part of the basement. The case was mounted on bricks cemented to the 
concrete :Boor. 

No 40, Ellsil!orth, Kans. (1894).-Ellsworth County courthouse, near the center of the basement. The case was 
mounted on a large stone doorsill. 

No. 41, Wallace, Kan.a. (1894).-Stone residence northwest of station belonging to the Union Pacific Railway, in 
the basement. The case was mounted on a stone doorsill. 

No. 42, Colorado S pringa, Colo . . (1894). -Color8.do College, small room near northeast corner of basement of Hager
man Hall. The case was mounted on a low pier built on the concrete :Boor. 

No. 4S, Pil•ea Peak, Colo. (1894).-Small storeroom at south end of stone building on the east side of the BUmmit. 
The case was mounted on large stones cemented t~' the concrete :Boor. 

No. 44, Deni•er, Colo. (1894).-University of Denver, in the basement of Chamberlin Observatory south of the 
equatorial foundation. The case was mounted on large stones cemented to the concrete :Boor. 

No. 45, Gunnison, Colo. (1894).-La Veta Hotel, small room beneath the sidewalk at the northeast corner. The 
case was mounted on a heavy stone doorsill. . 

No. 46, Grand Junction., Colo. (1894).-Brunswick Hotel, on Main Street west of Fomth Street, in the cellar under 
the northeast corner. The case was mounted on a low brick pier. 

No. 47, Green River, Utah (1894).-Palmer Honse, in the east corner of the cellar under the south part of the build
ing. The case was mounted on a low brick pier built on the concrete :Boor. 

No. 48, Pleasant Valley Jmict-ion, Utrth (1894).-Residence of T. Arrowsmith, about 65 meters north of the Rio 
Grande Western Railway station, in the west corner o(the cellar. The case was mounted on a low brick pier. 

No. 49, Salt Lake City, Utah (1894).-Small astronomical observatory in tlie southeast corner of Temple Block. 
The case was mounted on a stone pier 1 meter high. 

No. 50, Grand.Canyon, Wyo. (1894).-Canyon Hotel, in Yellowstone Park, in the unfinished basement at the west 
end of the main building. The case was mounted on a low brick pier. 

No. 51, Norris Geyser Bas-in, Wyo. (1894).-In Yellowstone Park, in a small room at the entrance to the storehouse 
west of the lunch station at Norris Geyser Basin. The case was mounted on three wooden posts driven into the ground 
and braced. 

No. 52, Lower Geyser Bas-in, Wyo. (1894).-Fountain Hotel, in Yellowstone Park, in an unfinished room in the 
basement at the north end of the central wing. The case was mounted on a low brick pier. 
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No. 53, Seattle, Wash. (uni1•e. ·sity) (1899).-Washington State University, just northeast of Lake Union, in the 
physical laboratory which is near the east end of the basement of the main building. The case was mounted on a 
masonry pier with marble top. 

No. 54, San Francisco, Cal. (1891).-This station is.probably located in the Davidson Observatory in Lafayette 
Park. The case was mounted on a brick pier. 

No. 55, Mount Hamilton, Cal. (1891).-Lick Observatory, on Mount Hamilton. The case was mounted on a 
brick pier. 

No. 56, Seattle Wash. (high school) (1891 and 1899).-High-school building, in a small room used for storing arms 
partitioned off from the northwest room of the ba8ement. The case was mounted on the concrete floor. 

No. 57, Iron River, Mich. (1909and1910)-High school, just north of the center of town and two blocks west of the 
.railway depot, in a small room in the basement, which is near the foot of the stairway leading from the western one of 
the main entrances to the basement floor. The case was mounted on three bricks cemnted to the concrete floor, one 
brick under each footplate . 
. . . No. 58, Ely, Minn. (1909).-High school, 1905, small storage room under stair landing in west end of basement. 
The case was mounted on the concrete floor. 

No. 59, Pembina, N. Dak. (1909).-Public school, also used as high school, temporary room constructed in west 
corner of the.basement. The case was mounted ori low concrete pier. 

No. 60, Mitchell, S. Dak. (1909).-Dakota Wesleyan University, College Hall 1889, chemical storeroom in the south 
side of the basement about 30 feet from the southwest corner of the building. The case was mounted on the concrete 
floor. 

No. 61, Sweetwater, Tex. (1910). -Cyclone cellar of Russell Rhoades just to the rear of his dwelling, which is the 
second house on the east side of the street leading south from the Texas & Pacific Railway tracks to the Sweetwater 
·}Iineral Springs Park. The case was mounted on the concrete floor. 

No. 62, Kerrville, Tex. (1910),-Lowry Block, a little south of the courthouse grounds, in the basement. The case 
.was mounted on the concrete floor. 

No. 63, El Paso, Te:r.. (1910).-El Paso High School, North Kansas and Arizona Streets, small room under stairway 
in the southwest side of the basement and near the outside basement door. The case was mounted on the concrete floor. 

No. 64, Nogales, .Ari::. (1910).-Public-school building, small room used as library and storeroom in the south 
side of the basement. The case was mounted on a concrete pier. 

No. 65, ruma, .Ariz. (1910).-Public-school building, corner of Second Avenue and Third Street, a temporary 
room conet.ructed in the southeast corner of the basement room which is to be used for manual t~ng. The case was 
mounted on the concrete floor. 

No. 66, Compton, Cal. (1910).-High school, in the northeast corner of the southwest corner room of the basement. 
The case was mounted on the concrete floor. 

No. 67, Goldfield, Nw. (1910).-High school, corner of Ramsey and Euclid Streets, in small oil room on the boys' 
side of the basement near the northwest side of the building. The case was mounted on the concrete floor. 

No. 68, Yavapai, .Ariz. (1910).-Yavapai Point, in small tunnel on the rim of the Grand Canyon, 1.2 miles east of 
El Tovar Hotel. The case was mounted on three stones cemented to the rocky floor of the tunnel. 

No. 69, Grand Canyon, Ariz. (1910).-Bright Angel trail, in a tunnel on the mining claim of Mr. Cameron near the 
bottom of the Grand Canyon, 55 paces west from the steep part of the trail known as the "corkscrew" and 12 feet above 
the bed of a creek. The case was mounted on three stones embedded in a 4-inch layer of concrete on the rocky floor . 
of the tunnel. 

No. 70, Gallup, N. Mex. (1910).-Pnblic-school building, temporary room constructed in the northeast corner of 
the basement. The case was mounted on a low concrete pier. 

No. 71, Las Vegas, N. Mex. (1910).-Normal school on Main Street between Eighth and Ninth Streets, East Las 
Vegas, girls' dormitory, a temporary room constructed in the southeast corner of the west room of the basement. The 
.case was mounted on the concrete floor. 

No. 72, Shamrock, Tex. (1910).-Cyclone cellar near the northwest corner of the residence of E. H. Small, about 
one-half mile southwest of the main part of Shamrock. The case was mounted on the concrete floor. 

No. 73, Denison, Tex. (1910).-High school, northwest corner of Main Street and Barrell A venue, in basement 
storeroom between the physical and chemical laboratories. The case was mounted on three concrete blocks, each 
ciimented to the concrete floor. 

No. 74, Minneapolis, Minn. (1910).-University o(Minnesota, constant temperature room, near the center of the 
basement of the physical laboratory. The case was mounted on a stone plinth 4 inches thick cemented to the tile floor. 

No. 75, Lead, S. Dak. (1910).-High-school building, vault near the middle of the east side of the basement. The 
case was mounted on three concrete blocks molded in place on the concrete floor. 

No. 76, Bismarck, N. Dak. (1910).-Will School building, super~eating room, center of basement. The case was 
mounted on a low concrete pier. 

No. 77, Hinsdale, Mont. (1910).-Pnblic si::hool, middle of the north side of the ha.Bement. The case was mounted 
on a low concrete pier. 

No. 78, Sandpoint, JiJ.aho (1910).-Farmington Central School, alcove under the stairs of the main entrance in the 
middle of the north side of the basement. The case was mounted on three bricks, each cemented to the concrete floor. 
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No. 79, Boise, Idaho (1910).-High-school building, new (1908) east wing of boys' dressing room in south part of 
basement directly under the Tenth Street entrance. The case was mounted on three bricks, each cemented to the 
concrete :floor. 

No. 80, Astoria, Oreg. (1910).-Federal Building (customhouse and post office), temporary room constructed in 
the west part of the basement. The case was mounted on tliree bricks, each cemented to the concrete :floor. 

No. 81, Sisson, Cal. (1910).-Sisson Tavem at Berryvale, about 1 mile west and t mile south of the Sisson railroad 
station, a temporary room constructed in the basement under the southwest comer of the main part of the building 
The case was mounted on a concrete pier. 

No. 82, Rock Springs, Wyo. (1910).-City }fall, room near the middle of the southeast side of the basement and just 
east of the boiler room. The case was mounted on a low concrete pier. 

No. 83, Paxton, Nebr. (1910).-Globe Hotel, cellar under the storehouse at the rea.r of the hotel. The case was 
mounted on three bricks, each cemented to the concrete :floor. 

No. 84, Washington, D. C. (Bureau of Sf.andards), (1910).-Room No. 16, near the center of the basement of the 
physical laboratory or main building. The case was mounted with one brick under each footplate cemented to the 
concrete :floor. 

No. 85, North Hero, Vt. (1909 and 1910).-Irving House, middle of east side of the ·east room of the basement. 
The case was mounted with two bricks under each footplate cemented together and to the concrete :floor. 

No. 86, La"fce Placid, N. Y. (1909).-Lake Placid Inn, storeroom in the east comer of the basement directly below. 
the hotel dining room. The case was mounted on a low concrete pier. 

No. 87, Potsdam, N. Y'. (1909).-Clarkson School of Technology, photometric room, on the ground :floor, directly 
north of north entrance to the furnace room. The case was mounted on a stone pier composed of two large stone blocks 
resting on the concrete :floor. · 

No. 88, Wilson, N. Y'. (1909).-Wilson High School, middle furnace room in the center of the basement. The case 
was mounted on a low concrete pier. 

N'o. 89, Alpena, Mich. (1909).--City hall, alcove under steps at the northwest end of the basement hall and just 
to the left of the entrance to the office of chief of police. ·The case was mounted on the concrete :floor. 

No. 90, Virginia Beach, Va. (1911).-Arlington Hotel, temporary room constructed in the northeast comer of the 
basement of the north wing. The case w~s mounted on low concrete pier which in turn rested on the brick :floor. 

No. 91, Du.rham, N. C. (1911).-Trinity College, Academic Building, small room in middle of east end of basement. 
The case was mounted with two bricks under each footplate cemented together and to the concrete :floor. 

No. 92, Fernandina, Fla. (1911).-Federal Building, northeast comer of Center and Fourth Streets, coal room in 
the southeast corner of the llasement. The case was mounted on three bricks each cemented to the concrete floor. 

No. 93, Wilmer, Ala. (1911and1915).-Abandoned ice.house at the east end of the post office, which is located at 
the point where the main road from the railway station turns to the westward. The case was mounted on a brick pier. 

No. 94, Alice1iille, Ala. (1911}.-Constmcted pendulum room located on a pulllic highway or West First Street, 47 .5 
feet north of the building linfl on the north side of Third Avenue and 23 feet west of the building line on the east side 
of West First Street. The case was mounted on a concrete pier. 

No. 95, New Madrid, Mo. (1911).-High-school building, furnace room in the basement at the west end of the 
west wing. The case was mounted on three bricks each cemented to the concrete floor. 

No. 96, .i\lena, Ark. (1911).-High-school building, southwest comer of Eleventh Street and Magnolia Avenue, 
furnace room in the basement under the east end of the building. The case was mounted on three bricks each cemented 
to the concrete floor. 

No. 97, Nacogdoches, Tex. (1911).-M. E. Church on Hospital and Pecan Streef$. small room off the west end of 
the vestry in the north encl of the basement. The case was mounted with two bricks under each footplate cemented 
together and to the concrete floor. 

No. 98, Alpine, Te.x. (1911).-High-school building at the foot of Sixth Street, small l1asemt>nt room in the middle 
of the west side of the building directly under the west entryway. The case was mounted with two bricks under each 
footplate cemented together and to the concrete floor. 

No. 99, Farwell, Tex. (1911).-Farwell Hotel at the southwest comer of the public square, basement room in south
west corner of the building, which is unoccupied. The case was mounted with two bricks under each footplate cemented 
together and to the concrete :floor. · 

No. 100, Guymon, Olcla. (1911).-Summers Building, small inside room off the northeast corner of the barber shop. 
The case was mounted with two bricks under each footplate cemented together and to the concrete :floor. 

No. 101, He"lenwood, Tenn. (1911).--0bservat-Ory pendulum room on the premises of Mr. Duncan, directly opposite 
the railroad station at Helenwood, 40 feet south of Mr. Duncan's north fence line and 16 feet west of his·east fence line 
and about 400 feet east of the railroad station. The case was mounted on a pier of concrete building blocks. 

No. 102, Cloudlan.d, Tenn. (1909).-Summit of Roan Mountain, Old Cloudland Hotel, northwest comer of the 
southeast room on the ground floor. The case was mounted on a concrete pier. 

No. 103, Hughes, Tenn. (1909 and 1911).--0bservatory pendulum. room on Lewis Hughee's farm, in the corner of 
his pasture lot, and about 75 feet due east of the north end of his house, whit>h is the first house on the east side of Cove 
Creek just routh of its junction with Doe River, 13;! miles east of Hughes Gap and 1% !pi.lee west by south from 
Burbank. The case was mounted on a concrete pier. 
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No. 104, Charleston, W. Va. (1911).-High-school building on Quarrier Street near Broad Street. boys' coat room 
in the b~ment under the boys' entrance on the northwest side of the building. The case was mounted with two bricks 
under each footplate cemented together and to the concrete floor .. 

No. 105, State College, Pa. (1911).-Cliemistry-Physics Building of Pennsylvania. State College, photometer room 
in the basement. The case was mounted with two bricks under each footphte cemented together and to the concrete 

. floor. 
No. 106, Fort Kent, Me. (1909).-Dickey Hotel, in the north corner of the basement directly under the hotel office.• 

The case was mounted on a low concrete pier. . 
No. 107, Prentice, Wis. (1911).-Public-school building, room in the basement under the east entrance to the build-· 

ing. The case was mounted on a concrete pier. 
No. 108, Fergus Falls, Minn. (1911).-High-school building on Cavour Street between Court and Union Streets, 

girls' entrance to the basement from the north side of the building. The case was mounted with two bricks under 
each footplate cemented together and to the concrete floor. · 

No. 109, Sheridan, Wyo. (1911).-County courthouse, southwest corner of South Main and West Burkill Streets; 
room in the northwe~t corner of the basement known as storage vault No. 2. The case was mounted with two !)ricks 
under each footpla.te cemented together and to the concrete floor. 
· No. 110, Boulder, Mont. (1911).-Public school south of the co,irthouse, boys' toilet in the southeast corner of the 
basement. The case was mounted with two bricks under each footplate cemented together and to the concrete floor. 
· No. 111, Skykomish, Wash. (1911).-Public-school building. boiler room. The case was mounted with two bricks 
under each footplate cemented tcgether and to the concrete floor. 
. No. 11::!, Olympia, Hash. (1911).-Washington School building on West Fifth o.nd Quince Streets, boyi!' toilet in 
the basement east of the main entrance on the north side of the building. The case was mounted with two bricks 
under each footplate cemented together and to the concrete floor. 

No. 113, Heppner, Oreg. (1911).-Morrow County courthouse, storage room in the middle of the basement. The 
case was mounted with two bricks under each footplate cemented together and to the concrete floor. 

No. 114, Tmckee., Cal. (1911).-High-school building, temporary room con11tructed in the northeast corner of the 
8outhern half of the basement. The case was mounted on a concrete pier. ·. 

No. 115, Winnemucca, Nev. (1911).-Store owned by H. Warren, on Bridge Street, next to the fire station, furnace 
room in the basement. The case was mounted with two bricks under each footplate cemented together and to the 
concrete floor. 

No. 116, Ely, Nev. (1911).-Graded-echool building, storage room in the northeast corner of the basement. The 
case was mounted with two bricks under each footplate cemented together and to the concrete floor. 

No. 117, Gttml8eb·, Wyo. (1911).-Guernsey Hotel, basement room about the middle of the south side. The case 
was mounted with two bricks under each footplate ('emented together and to the concrete floor. 
' No. 118, Pierre, S. Dak. (1911).-High-school building opposite the Capitol, storage room in basement between 
the toilet and the gymnasium. The case was mounted with two bricks under each footplate cemented together and to 
the concrete floor. 

No. 119, Fort Dodge, Iowa (1911).-High-school building, storage room about the center of the basement. The 
case was moun'ted with two bricks under each footplate cemented together and.to the concrete floor. 

No. 120, Keithsburg, Ill. (1911).-Public-school building, temporary room constructed in the basement under the 
west part of the Luilding. The case was mounted with two bricks under each footplate cemented together and to 
the concrete floor. 

No. 1'.!l, Grand Rapids, Mich. (1911).-Sma.ller building on the northwest corner of the new high-school grounds, 
at Fountain and North Prospect Streets, boiler room in the northwest corner of the basement. The case was mounted 
on the concrete floor. 

No. 12::!, Angola, Ind. (1911).-Public-echool building on East Water Street between South Wayne and South 
Martha Streets, storage room in the southeast corner of the basement. The case was mounted with two bricks under 
each footplate cemented together and to the concrete floor. 

No. 123, Albany, N. Y. (1911and1914).-Public School No. 24, at. Delaware and Dana Avenues, janitor's store· 
room in the basement, under the boys' entrance on the east side of the building. The case ·was mounted "with two 
bricks under each footplate cemented together and to the concrete floor. 

No. 124, Port Jervis, N. Y. (1911).-Church Street School building, basement room about the middle of the south
east side of the building. The case was mounted with two bricks under each footplate cemented together and to the 
concrete floor. 

No. 125, At.lant·ic City, N. J. (1914).-New high school, corner of Atlantic and Masaachusetts Avenues. northwest 
corner of the dark storeroom in the basement, directly under the steps at the Atlantic Avenue entrance. The case 
was mounted on a sl:tte slab 3 inches thick cemented to the floor. 

No·. 126, Bridgehampton, N. Y. (1914).-High-school building, near the north side of the laboratory room in the 
basement. The case was mounted on the concrete floor. 

No. 127, Chatham, Mass. (1914).-In northwest corner of the small concrete fish house belonging to A. E. Thatcher 
on the north side of the mill pond. The case was mounted on the concrete floor. 

No. 128, Rockland, Me. (1914).-Home of Fred Burpee, at 104 Limerock Street, in the northwest corner of the 
·south extension of the basement or cellar. The case was mounted on the concrete floor. 
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No. 129, Lancaster, N. H. (1914).-High school, near t.he intersection of Main and Sr.hool Streets, in the basement 
near the northwest corner of the southwesterly room used as a bath and dressing room for the gymnasium. The case 
was mounted on the concrete floor. 

No. 130, Whitehall, N. r .. (1914).-Armory at "the corner of Willian aud DaultJley Streets, near the northwest 
·corner of the dark room in the basement. The case was mounted with one brick under each footplate cemented to the 
concrete floor. 
• No. 131, Little Falls, N. Y: (1914).-Benton Ha.U School, on the east side of the park, at the corner of Alexander 
ancl Waith Streets, in a temporary room constructed in the most northwesterly room of the basement. The case was 
mounted on the concrete floor. 

No. 132, Watt'rtown, N. l'": (1914).-High school, on Sterling Street between Washington and Jay Streets, in the 
carpenter shop in the basement. The case was mounted on the concrete floor. 

No. 133, Southport, N. r: (1914).-In the basement of a small store on PennsylvaniaAvenue used as a storeroom 
by Sargent & Sage, whose grocery store is the next building east at the corner of Pennsylvania and Caton Avenues. 
The case was mounted on a pier built of brick, stone, and plaster of Paris. 
. ·No. 134, Erie, Pa. (1914).-Public School No. 2, at the comer of Seventh and Holland Streets, in the basement 
storeroom under the steps at the south entrance. The case was mounted on the concrete floor. 

No. 135, Parkersburg, W. Va. (1914).-Post office, in the southeast comer of the small room in the northeast comer 
of the basement. The case was mounted with one brick under each footplate cemented to the concrete floor. 

No. 136, Columbus, Ohio (l!l14).-Franklin County Memorial Hall, on East Broad Street, in the northeast comer 
of a triangular-shaped room called the kitchen, in the basement bac~ of the stage. The case was mounted with one 
brick under each footplate cemented to the concrete floor. 

No. 137, hidianapolis, Ind. (1914).-Post office, in a smalI.tria.iigular-shaped room.on the Meridian Street Bide of 
the basement used as a storeroom by the engineer of the building and directly across the hall from the west elevator. 
The case was mounted on the concrete floor. 

· No. 138, Springfield, Ill. (1914).-Edwards Public School, at the comer of Lawrence Avenue .West and Edwards 
Street, in a room near the center of the north front of the l:iasement. The case was mounted on the concrete floor. 

No. 139, Lebanon, Mo. (1914).-New high school, in the furnace room about 2 feet from the comer of the brick
work supporting the boiler. The case was mounted on the concrete floor. 

No. 140, Joplin, Mo. (1914).-Post office, a small room with a sloping ceiling under the stairway in the northeast 
corner of the basement. The case was mounted on the concrete floor. 

No. 141, Fort S1nith, Ark. (1914).-Courthouse, in the northeast comer of the room used as a test room for cement, 
etc., by the city engineer, in the southeaat comer of the basement. The case was.mounted on the concrete floor. 

No. 142, Texarkana, Ark. (1914).-Post office, in the northwest room of the basement of the north wing. The case 
was mounted on the concrete floor. · . 

No.143, Hot Springs, Ark. (1914).-Garland County courthouse, in the north corner room of the ground floor. The 
case was mounted on the concrete floor. 

No. 144, Alexandria, La. (1914).-City hall, in one of the small closet.a under the steps on the northwest side of the 
basement and just to the left of the short flight of steps leading to the main hall of the basement. The case was mounted 
on the concrete floor. 

·No. 145, Laurel, Miss. (1914).-Silas Gardner School, in a room on the north side of.the basement, the first room 
to the left when entering the basement at the east door and just across the hall from the domestic-science kitchen. The 
case was mounted on the concrete floor. 

No. 146, Richmond, Va. (1915).-Post office, in a room near the center of the south side of the basement used as a 
storeroom by the internal-revenue department. The case was mounted with one brick under c.ach footplate cemented 
to the concrete floor. 

No. 147, Emporia, Va. (1915).-The station is in the county courthouse. Two sets of observations were made, the 
first in the office of the coIIIIllissioner of revenue in the south wing of the courthouse and the second in the southeast 
comer of the mayor's office, which is the next rooill. For the first set the case was mounted on the wooden floor and 
for the second set the case was mounted on the concrete floor. • 

No. 148, Greemille, N. C. (l!>l5).-Proctor Hotel, on the corner of Evans and Third Streets, in room No. 2 of the 
higher or back level of the basement, the second room from the steps lee.ding from the lower or front par.t of the base
ment and on the left side of the hallway. The case was probably mounted on the concrete floor. 

No. H!l, Wilmington, N. C. (1915).-County courthouse at the intersection of Third and Princess Streets, in a room 
in the basement once used as a storeroom for disinfectants by the city health officer. It is on the side of the basement 
toward Princess Street and the last room but one on the left side of the corridor at right angles to Third Street. The 
case was mounted with two bricks under each forJtplate cemented together and to the concrete floor. 

No. 150, Cheraw, S. C. (1915).-Hotc-l Covington, in a back room on the first floor, the second room from the north
west end of the building and direC'tly opposite the office of Dr. Purvis. The room is seplll"ated from the next one· by 
a partition two-thirds of the way to the ceiling. The case was probably mounted on the concrete floor. 

No. 151, Charlotte, N. C. (1915).-United States as.'13.y office, in a small room in the east corner of the basement. 
The case was probably mounted on the concrete floor. · 

No. 152, Ashe11illc, N. C. (1915).-Post office, in the northeast corner room of the basement which has two small 
windows opening on Haywood Street. The case was mounted with two bricks under each foot.plate cemented togethe~ 
and to the concrete floor. 
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No. 153, Cleveland, Tenn. (1915).-Post office,in the S!>uthwest corner of the· basement, in a room used as a rest 
room for the rural carriers. The case was mounted with two bricks under each footplate cemented together and to 
the concrete floor. 

No. 154, Wimton-Salem, N. C. (1915).-High school on Cherry Street at the head of Third Street, in the southwest 
comer of the basement in a room used as 8. storage room. The case was probably mounted on the concrete floor. · 

No. 155, Kn037Ville, Tenn. (1915).-Western Union office building, on Gay Street near Vine Street, in the basement 
in a room used as a storeroom by the linemen and about 10 feet from the foot of the s~airs leading down from the main 
office. The case was mounted with two br~cks under each footplate cemented together and to the concrete floor. 

No. 156, Briat.ol, Va. (1915).-Courthouse and city hall, in a room on the south side of the basement next to the 
southeast comer room. The case was mounted with two bricks under each footplate cemented together and to the 
concrete floor. 

No. 157, Homestead, Fla. (1915).-High school, in a temporary room constructed on the north end of the west 
porch. The case was mounted with two bricks under each footplatE: cemented together and to the concrete floor of 
the porch. 

No. 158, Sebring, Fla. (1915).-Kiln for drying lumber, about 40 meters northeast of the electric-light plant and 
100 meters northeast of the Atlantic Coast Line Railway station. The case was mounted on a pier made of concrete 
blocks cemented together, with two bricks under each footplate cemented together and to the top of the pier. 

No. 159, Titusville, Fla. (1915).-Small office belonging to J. S. Daniels near the northwest comer of Palm and Julia 
Streets. The case was molin.ted on a pier made of concrete blocks cemented together, with two bricks under each 
footplate cemented together and to the top of the pier. · 

No. 160. Leesburg, Fla. (19~5).-Geo~ W .. Wrenneck Building, at the comer of Main and Seventh Streets, in the 
southwest comer of the back room. The case was mounted with two bricks under each footplate cemented together 
and to the concrete floor. · 

No. 161, Cedar Keys, Fla. (1915).-House belonging to J.B. Lutterdah, at the northeast comer of Fifth and D 
Streets, in the northwest comer of the south basement room. The case was mounted on a brick pier with,two bricks 
under each footplate cemented together and to the top of the pier. 

No. 162, Macon, Ga. (1915).-Post office, near the window of the engineer's room in the basement. The case 
was mounted with two bricks under each footplate cemented t.ogether and to the concrete floor. 

No. 163, Albany, Ga. (1915).-Gra.mmar school at the comer of Broad and Madison Streets, in the northwest comer 
:of the janitor's storeroom in the basement. The case was mounted with one brick under each footplate cemented to 
the concrete :floor. 
. No. 164, Pensacola, Fla. (1915).-Customhouse and post office, in the northeast comer of the cust.omhouse store
.room in the basement. The case was mounted with two bricks under each footplate cemented together and to the 
concrete floor. 

No. 165, Opelika, Ala. (1915).-New brick store on Avenue A, owned by Mrs. Josephine Denniston and rented by 
J. Lem Satterwhite, in the southeast end of the basement. The case was mounted with two bricks under each foot
plate cemented together and to the concrete floor. 

No. 166, Huntsville, Ala. (1915),:__United .States courthouse and post office, in the easternmost room in-the base
ment. The case was mounted with two bricks under each footplate cemented together and to the concrete floor. 

No. 167, Arkansas City, ~4.rk. (1915).-Courthouse, in the west comer of the grand jury room. The case was mounted 
with two bricks under each footplate cemented together and to the concrete floor. . · 

No. 168, Memphis, Tenn. (1915).-Customhouse and post office, in the northeast comer of the northeast room in 
the basement. The case was mounted with two bricks under each footplate cemented together and to the concrete 
floor. 

No. 169, Mmnnwth Spring, Ark. (1915).-0ld Fulton County Bank Building, owned by the Citizens Bank of 
.Mammoth Spring, in a small room used for ice storage in the southwest comer of the north basement room. The case 
was mounted with twc bricks under each footplate cemented together and to the concrete floor. 

No. 170, Hopkinitvillc, Ky. (1915).-Custonhouse and post office, in the southeast comer of the northeast room of 
the basement. The case was mounted with two bricks under each footplate cemented together and to the concrete 
floor .. 

No. 171, Danville, K11. (1915).-Customhouse and post office, near the center of the north end of the room used as a 
coal bin in the northeast comer of the basement. !'fhe case was mounted with two bricks under each footplate cemented 
together and to the concrete floor. 

No. 172, Clifton Forge, Va. (1915).-Courthouse and post office, in the north end of the storeroom near the center 
of the west side of the basement. The case was mounted with two bricks under each footplate cemented together and 
to the concrete floor. 

No. 173, Greenville, Ala. (1915).-Courthouse, in the west end of the coal bin in the boiler room in the basement. 
The case was mounted with two bricks under each footplate cemented together and to the concrete floor. 

No. 174, Binningham, Ala. (1915).-United States customhouse and post office at the northeast corner of Second 
Avenue and Eighteenth Street, in the janitor's office in the basement. The case was mounted with two bricks under 
each footplate cemented together and to the concrete floor. 

No. 175, Lexington, Va. (1915).-Post office at the !=Omer of Lee Avenue and Nelson Street, in the southwest end 
of the storeroom near the center of the northeast side of the basement. The case was mounted with two bricks under 
each footplate cemented together a.nd to the concrete floor. 
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No. 176, PrestO'llJlburg, Ky. (1915).-The Bank Josephine, on Ma.in Street, at the foot of the bridge over the Big 
Sandy River, in the northwest corner of the southwest room in the basement. The case was mounted with two bricks 
under each footplate cemented together and to the concrete floor. 

No. 177, Trcwerse City, :JRcl1. (1915).-Fost office, iu storeroom in the basement. The case~ mounted with two 
bricks under each footplate cemented together and to the concrete floor. 

No. 178, Seney, Mich. (1915).-Bank of the Boggott, Bacheller & Cool Banking Co., in the vault. The case was 
mounted on the concrete floor. 

-No. 179, Oconto, Wis. (1915).-High school on School Street, in the mechanical drawing room in the south comer 
·of the basement. The case was mounted with two bricks under each footplate cemented together and to the concrete 
:floor. 

No. 180, Grand Rapids, Wis. (1915).-Bandelin Hotel on Grand Avenue, in the basement ne.a.r the middle of the 
·east side. The case was mounted with two bricks under each footplate cemented together and to the concrete floor. 

No. 181, Winona, Minn. (1915).-Post office, in the northeast corner room of the basement. The case was mounted 
on the brick floor, with one paving brick under each footplate. 

No. 182, Baldwin, H'is. (1915).-Town Hall, i_n the rest room in the basement at the foot of the stairs leading from 
the main entrance of the building. The cade was mounted with two bricks under each footplate cemented together 
and to the concrete floor. 

No. 183, Cumberland, His. (1915).-High-school building, in t11e boiler room in the basement. The case was 
mounted with two bricks under each footplate cemented together and to the concrete floor. 

~o. 184, Cambridge, Minn. (1915).-High-school building, in the west part of the boiler room in the basement. 
'The case was mounted with two bricks under each footplate cementecl together and to the concrete floor. 

No. 185, Brainerd, Minn. (1915).--'-Post office at northwest corner of Maple and Sixth Streets, in a room about 
midway of the west side of the basement. The case was mounte~ with two bricks under each footplate cemented 
together and to the concrete floor. · 

No. 186, Aberdeen, S. Dak. (1915).-Post office and courthouse, in the north end of the small storeroom at the north 
end of the basement. The case was mounted with a Blllall concrete block under each footplate cemented to the concrete 
floor. · 

No. 187, Faith, S. Dale. (1915).-W. C. Meyer's residence, about 260 meters we8t-southwest·from the Chicago, 
·JtHlwaukee & St. Paul Railway Station, in the northwest room of the basement. The case- was mounted with a small 
concrete block under each footplate cemented to the concrete floor. 

No. 188, Marmarth, N. Dale. (1915).-Allison Building, on the comer of Main and First Streets, in the west end 
of a small storeroom in the basement directly beneath the post office. The case was mounted with a small concret.e 
block under each footplate cemented to the concrete floor. 

No. 189, Towner, N. Dak. (1915).-McHenry County courthouse, in the west end of the vault in the basement. 
The case was mounted with a small concrete block under each footplate cemented to the concrete·floor. 

No. 190, Crosby, N. Dak. (1915).-Crosby graded school, in the northwest room in the basement. The case was 
mounted with a small concrete block under each footplate cemented to the concrete floor. 

No. 191, Crookston, Minn. (1915).-Franklin School, in the east part of the basement. The case was mounted 
with two bricks under each footplate cemented together and to the concrete floor. · 

No. 192, Poplar Mont. (1915).-Poplar public school in the northeast part of the town, in the east room in the 
basement. The case was mounted with a small concrete block under each footplate cemented to the concrete floor. 

No. 193, Miles City, Mont. (1915).-Lincoln School, on Lake Street, in the south part of the town, in the south end 
or the west storeroom in the basement. The case was mounted with a small concrete block under each footplate 
cemented to the concrete floor. 

No. 194, Hu.ntley, Mont. (1915).-Huntley Hotel, north-northwest of the railway station, in the southeast corner 
of the basement room under the south part of the hotel. The case was mounted with a small concrete block under 
ea.ch footplate cemented to the concrete floor. 

No. 195, Lander, W:110. (1915).-Post office and courthouse, in the south end of the storeroom in the south corner of 
the basement. The case was mounted with a small concrete block under each footplate cemented to the concrete floor. 

No. 196, Faribault, Minn. (1915).-Central School, in the southeast corner room of the basement. The case was 
·mounted with two bricks under each footplate cemented together and to the concrete floor. 

No. 197, St. James, Minn. (1915).-County courthouse, in the basement midway of the north sidi. of the building. 
The case was mounted with two bricks under each footplate cemented together and to the concrete floor. 

No. 198, Edgemont, S. Dak. (1915).-Public-school building, in the southwest comer of the southeast room in the 
basement. The case was mounted with a small concrete block unde.r each footplate cemented to the concrete floor. 

No. 199, Dawson, Minn. (1915).-High-achool building, in the dark room in the bru:iement. The case was mounted 
with two bricks under each footplate cemented together and to the concrete· floor. 

No. 200, Cokato, Minn. (1915).-High school, in the basement under the central part of the east side of the building. 
The case was mounted with two bricks under each footplate cemented together and to the concrere floor. 

No. 201, Wasta, S. Dale. (1915.)-Residence of James Trask on the east side of the street one block west and two 
blocks north from the railway station, in the northwest corner of the cellar under the southeast corner of the house. 
The case was mounted with a small concrete block under rnch footplate cemented to the concrete floor. 
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No. 202, Moorcroft, Wyo. (1915).-Public-school building, on the south side of the east room in the basement. 
The case was mounted with a small concrete block under each footplate cemented to the concrete floor. 

No. 203, Duluth, .Minn. (1915).-County courthouse. in a room known a.~ the connecting hall in the basement under 
the center of the building. The case was mounted with two bricks und0::r each footplate cemented together and to the 
concrete floor. 

No. 204, Osage, Iowa (1915).-High school, in the baseme.nt near the middle of the south side of the building and 
directly under the galvanized-iron air duct. The case was mounted with two bricks under each footplate cemented 
together and to the concrete floor. 

No. 205, Randolph, Nebr. (1915).-Public school- near the Burlington Railway station, in th£: southwest corner of 
a temporary room constructed in the west end of the southernmost ventilating room in the basement under the east 
side of the building. The Cas£: was mounted with a sml!-11 concrete block under each footplate cemrnted to the concrete 
floor. 

No.·206, Valentine, Nebr. (1915).-Public school, in the southeast"corner of ~e southeast room in the basement. 
The case was mounted with a small concrete block under each footplate cemented to the concrete floor. 

No. 207, Wheeling, W. Va. (1915).-German Bank Building, in the basement under the Western Union Telegraph 
office. The case was mounted with two bricks under each footplate cemented together and to the concrete floor. 

No. 208, Leon, Iowa ~1915).-North School, in the south side of the northwest room on the ground floor. The 
case was mounted with a small concrete block unde.r each footplate cemented to the concrete floor. 

No. 209, Laurel, Md. (1915).-Residence of Col. Frank E. Little on Main Street about 10 minutes walk from the 
Baltimore & Ohio Railway statio'l, in the east comer of the easternmost room in the basement. The case was mounted 
with a small concrete block under each footplate cemented to the concrete floor. 

No. 210, Harriiiburg, Pa. (1915).-Central High School, in the basement near the center of the north side of the 
building. The case was mounted with two bricks under each footplate cemented together and to the concrete floor. 

No. 211, Pitt.sburg, Pa. (1915).-Second Ward School on Sherman Avenue just north of North Avenue in the 
north-side section of Pittsburgh, in the basement under the east front of the building. The case was mounted with 
two bricks under each footplate cemented together and to the concrete floor. 

No. 212, Rockville, Md. (1915).-High school, in the north end of a small room formerly used as a printing shop in 
the basement under the north side of the building. The case was mounted with a small concrete block under each 
footplate cemented to the concrete floor. 

No. 213, Upper .Marlboro, .Md. (1915).-Masonic Hall on the south side of Main Street about 80 merers west of the 
courthouse, in the west side of the southeast room in the basement. The case was mounted with a small concrete 
block under each footplate cemented to the concrete floor. 

No. 214, Fairfax, Va. (1915).-Bungalow belonging to the Rural Homes Development Co. about 300 meters west
northwest from the residence of E. A. Capen, in the southwest corner of the basement. The case was mounted with a 
small concrete block under each footplate cemented to the concrete floor. 

No. 215, CriJJfield, Md. (1915).-Residence of J. H. lliggin, 101 South Somerset Avenue, in the rear part of the 
basement. The case was mounted with two bricks under each footplate cemented together and to the concrete floor. 

No. 216, Fredericksburg, Va. (1915).-Post office, storeroom in the b~ement un<ler the north side of the building. 
The case was mounted on the concrete floor. 

No. 217, Dover, Del. (1915).-Wilmington Conference Academy, in the basement ·under the gymnasium at the 
middle of the north side of the building. The case was mounted with two bricks under each footplate cemented 
together and to the concrete floor. 

No. 218, North Tamarack near Calumet, Mich. (1902).-0bservations were made at three different levels at North 
Tamarack Mine, at the surface of the ground, at a depth of 1~00 f~t, and at a depth of 4600 feet. The two stations 
below the ground were occupied by Prof. F. W. McNair, of the Michigan College of Mines. His results are not pub
lished here. A temporary pendulum room was probably used for the surface observations. The case was mounted 
on a masonry pier. 

No. 219 Hagerstown, .Md. (1915).-Post office, in the northeast corner of the boiler room in the northweet corner of 
the basement. The case was mounted with a small concrete block under each foot plate cementer! to the concrete floor. 
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INDEX TO THE PUBLICATIONS CONTAINING ABSTRACTS OF RESULTS AND DESCRIPTIONS 
OF GRAVITY ·STATIONS IN THE UNITED STATES 

Name of station 

Aberdeen, S. Dall: ••••••.•••••••••••••••• 
Albany, Ga ....•••••••••••••.•••••••••••• 
Albany, N. Y ••••.•••••••••••••••••••••• 
Alexandria, La ••••.••.•.•••••••••••••••. 
Aliceville, Ala ••••••••••••••••••••••••••. 
Alpena, Mich .••••.•••••••••••••••••••••• 
Alpine, Tex •••.••••••••••••••••••••••••• 
Angola, Ind •••.••••.•.••••••••••••••••••• 
Apalachicola, Fla •.•••••••••••••••••••••• 
Arkansas City, Ark •••••••••••••••••••••• 
Asheville, N. C •.•..•..•.•••••••••••••••• 
Astoria, Oreg ••••••••••••••...••••••••••• 
Atlanta, Ga ••.••••••••••..•••••••••••••. 
Atlantic City, N. J •.•••••••••••••••••••• 
Austin, Tex. (capltoi) ••••••••••••.••.•.. 
Austin, Tex. (university) .••••.•••••••••. 

Baldwin, Wis •.•••••••••••••••••••••••••• 

Baltimore, Md ••••••••.•.•••••••••••••••. 

Beaufort, N. C ••••••••••••••••••••••••••. 
Birmingham, Ala ••••.••••••••••••••••••• 
Bismarck, N. Dak ••••••••••.•••••.•••••. 
Boise, Ida.ho ••••••••.•••••••••••••••••••. 
Boston, Mass ••••••.••••••••••••••••••••. 
Boulder, Mont •••.•••••••..•••••••••••••• 
Brainerd, Minn ••••••.•.•••••••••••••••. 
Bridgehampton, N. Y ••..••••••••••••••• 
Bristol, Va ••••.•••.•••••••••..••••••••••• 

Calais, Me •....••••••••......•.••.••••..• 
Cambridge, Mass ••.•.•••••••.•••••••••••• 
Cambridge, Minn ••...•..••••••••••••••.• 
Cedar Keys, Fla •.•••....•.•••••••••••••• 
Charleston, S. C ••....••.•.••.••.••••••••• 
Charleston, W. Va •••.....•.••••••••••••• 
Charlotte, N. C ....•.••••••••.••.••••••••. 
Charlottesville, Va •••••••••..•••••••••••• 
Chatham, Mass .•..••••.••••••.••••••.•.. 
Cheraw, S. C .••••••.••••.•.••.••••••.•••• 
Chicago, Ill ..•....•••••••••••..••...•••.. 
Cincinnati, Ohio ••••••••.•••••••••••••••• 
Cleveland, Ohio .•••.••••.••.•..•.••.••.•• 
CleYeland, Tenn •••••••••••...••••.•••••. 
Cll!ton Forge, Va .•...•..••••..••.•••••.• 
Cloudland, Tenn ••••••.•.•••••••.••••••• 
Cokato, Minn •..•.•.....••••.••.•••••••.. 
Colorado Springs, Colo .••••.•••••••••••••• 
Columbia, Tenn ..••••••••••..••.••••.•••• 
Columbus, Ohio .••••••••.....•••••••••••• 
Compton, Cal ••..••••••••••.•••••.••••••• 
Crisfield, Md ••. , ••••••..••••.•••••••••••• 

No. of 
station Observer 

Abstract 
Descrfp-

Year ob- tion, tblsi---.----,-----,---,----
served publica- This 

tion publica-
tion 

Report, 
1891, 

App.15 

Report, 
1894, 

App.1 

Report, 
1897,. 

App.6 

Report, 
1898-99, 
App.4 

---·l-------1-~-- ---. ---- ------------

186 C. L. Garner •••••• 1915 
163 ••••• do •••••••••••• 1915 
123 T. L. Warner .••••• 1911 .. 
144 J.D. Powell •••••• 1914 
94 H.D.Klng ••••••• .1911 
89 W.R. Burger .•••• 1909 
98 H.D.Klng •••.••. 1\111 

122 T. L. Warner ••.••• 1911 
4 W. H. Burger ••••• 1909 

167 C. L. Garner •••... 1915 
152 J. D. Powell •••••• 1915 
80 H.D.Klng •••..•. 1910 
15 G. R. Putnam •••• 1896 

125 C. L. Garner •••... 1914 
10 G. R. Putnam •••• 1895 
11 ••••• do •••••..••.•. 1895 

182 J. D. Powell •••••• 1915 

23 E. D. Preston ••••. 1893 

18 W. H. Burger •••.. 1909 
174 C. L. Garner •••••• 1915 
76 Ii. D.King ••••••• 1910 
79 ..••• do .•••••.••••. 1910 
29 G. R. Putnam ••.• 1894 

110 T. L. Warner ••••.. 1911 
185 J. D. Powell •••..• 1915 
126 C. 1.. Garner •••••. 1914 
156 J. D. Pawell •••••• 1915 

31 G. R. Putnam .••• 1895 
30 . ••.• do .•••.••••••• 1894 

184 J. D. Powell ••.... 1915 
161 C'. L. Garner .•.•.. 1915 

17 G. R. Putnam •••. 1896 
104 T. L. Warner .•... 1911 
151 J. D. Powell ••...• 1915 
19 G. R. Putnam ••.• 1894 

127 C'.L.Gamer ••.... 1914 
150 J. D. Powell. ••••• 1915 
36 G. R. Putnam •.•• 1894 
34 . .... do ...•.••••••. 1894 
33 . ...• do .••.....•..• 1894 

153 J. D. Powell .••••• 1915 
172 C. L. Gamer ••...• 1915 
102 W. H. Burger ...•. 1909 
200 J. D. Powell .•..•• 1915 
42 G. R. Putnam •••. 1894 
14 W. H. Burger •..•. 1909 

136 J. D. Powell. •.... 1914 
66 W. H. Burger ••... 1910 

215 1. D. Powell .••••• 1915 

Pag• 
184 
183 
181 
182 
180 
180 
180 
181 

li7 
183 

Pag• 
172 

Pag• Page . PIJfl• . Pafl• 

170 ··•••••••· •••••••••••••••••••••••••••••• 
157 ·••••••·•· •.••.••••••••••••••••.•.•••••• 
160 

153 ··•••••••• •••••••••••••••••••••••••••••• 
147 ·••••••••• •••••••••••••••••.•••••••••••• 
154 ··•••••••• •••••••••.•••••••••.•••••••••• 
157 

145 ··•••••••• •••••••••• •••••••••• •••••••••• 
171 ·••••••·•• •••••••••.•••••••••••••••••••• 

182 161 •••••••••• •••••••••• ··•••••·•• ..•••.•••• 

~~ ...... ~~~- ::::::::::1:::::::::: ······~· :::::::::: 
181 167 ·••••••••• •••••••••.•••••••••.•••••••••• 

177 • ••••••••• •••••••••• ··•·•·•••• 304 •••••••••• 
177 ·••·•·•••• •••••••••• •••••••••• 304 •••••••••• 
184 163 •••••••••• ••••..•••••••••••••••••••••••• 

178 .•••••••••.•••••••.. r;Ef; }· ................. . 
177 
183 
179 

145 •••••••••• •••••••••• ••••••·••• •••••••••• 
170 ·••••••••· •.•.•••••••••••••••••••••••••• 
151 

180 151 •••••••••• •·•••••••• •••••••••••••••••••• 

178 • ••••••·•· ·••••••••· 31 ••••••··•• •••••••••• 
181 156 ••.•••••••.•.••.•••...•••••••• ······-··· 
184 164 

181 167 ••·•••••·• •••••...••..••••••••.••••••••• 
183 162 •••••••••.•••••••••••••••••••.•••••••••• 

178 •••••••••• •••••••••• •••••••••• 305· •••••••••• 

178 . ·•••••••• •••·•••••• 31 .•.••••.• ,. ··•••••••• 
184 164 .••••••••..••••• : ••• ·••••····· •••••.•••• 
183 1(19 1·········· .................... ·········· 
177 • •••••••·• ·••••••••• .••••••.•• 306 •••••••••• 
181 155 ···•·••••• .....••••. ·••••·••·· •••••·•••• 
182 161 . ••••·•••• ••••••..••.•••••••••.••••.•.•• 
177 • . . .••••.• . .. ..••••• 33 •••••••... •••••••••• 

181 167 ·••••••••• •·•·•••·•• ·•·••••••• ·••••••••• 
182 161 .•. : ..•••• ....••.••..• : .•.•... •·····•••• 

178 ••···•·•·• ····•••••• 
liS •••.•............•.. 

178 

34 .••••••••. ·••••·•••• 
37 .................••• 

34 ·••••••·•· ·••••••••• 
183 
183 

180 I 
184 

162 ·········· ·•··•·••·· ..•....... ·····•••·• 
172 
146 

165 ·•••·•·••· .•.••••.•..••....... ·····••·•• 

178 •••••••••• •••••••••• 36 •••••••••• •••••••••• 
177 145 .•••..••••.•••....•.. •·•·•··•• .•• ••·•••• 
182 159 ·••·•·•••• .•.........•...••••• ·••••·•••• 
179 149 .•. •·•••· •..••....•......•..... ••••••••• 
185 I 166 J •••••.••............ J .............•..••.• 

187 
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Name of station No. of 
station Observer 

Abstract 
Descrip-

Year ob- tion, tliis1----.---..,-----.-----,----
served pu blica- This 

tion P1fi>~ca-
Report, 

1891, 
App.15 

Report, 
1894, 

App. I 

Report, Report, 
1897, 189S-99, 

App. 6 App. 4 

---------------:----1--------1----------------------

Crookston, Minn •••.••....••••••••••••••• 
Crosby, N. Dak ••••.•.••••••.•.••••.••••• 
Cumberland, Wls .•••••.•••••••••.••••••• 

Danville, Ky ••.•••.•.•.••••.•••••••••••• 
Dawson, Minn •••.••••••••..•.••••••••••• 
Deer Park, Md ••••.....••••••••••• ~ ••••• 
·Denison, Tex •••••••..••••••••••••••••••• 
Denver, Colo ••••••••.•.••••••••••••••••• 
Dover, Del ••.••..•.••••.•..•.••••••••••• 
Duluth, Minn •••••••.••••••••••••••••••• 
-Durham, N. C ••..•••••••.•.••••••••••••• 

Edgemont, s. Dak ••••••.•..••••••••••••• 
Ellsworth, Kans •••.•••.•••••..•••••••••• 
El Paso, Te.."'!: •••••••••••••••••••••••••••• 
Ely, Minn •••.•...•••••.....•.•••••••••.• 
Ely, Nev .•.•.•••••.•••••••.•.••••••••••• 
·Emporia, Va .•••.••••.•..•.••••••••••••• 
Erie, Pa ••••..•.••..•.••••..•.••••••••••. 

Fairfa.""C, Va ••.•....•••••..•.••••••••••••• 
Faith, S, Dak .•••••.•.•••••.•..•••••••.•• 
Faribault, Minn ..•.....•.•.•.••••••••••• 
Farwell, Tex •..•...•.••.......•••••••••• 
Fergus Falls, Minn .•...•..•.•.••••.••••. 
Fernandina, Fla ....•.••.••.....••••••••• 
Fort Dodge, Iowa •••.•.•......••••••••.. 
Fort Kent, Me ••....•.....•.•.•••••••...• 
Fort Smith, Ark ....•.........•••••••.•.• 
Fredericksbµrg, Va .•....••••.••••••••••• 

Gallup, N, Mex ••.....•.•.•.••••••••••••• 
Gafreston, Tex ••.....•.•.•••••..•..•.... 
Goldfield, Nev •...••....•.....••.•....... 
GranJ Canyon, Ariz ..•.•..•....•••.•••.. 
GranJ.Canyon, Wyo •.••......••••••••.• 
GranJ Junctjqn, Golo ••.••.•...•••..•.•.. 
Grauel Rapids, Mich •.•.....•.•.••••••••• 

. GronJ Rapids, Wis ...•..•••..•••• , •••••• 

. Green River, Vtah .............•........ 
Greenville, Ala •••••.•••.•••••••.••••.••• 
Greenville, N. C •...•.•.•.•••.••••••••••• 
Guernsey, Wyo •..•.••••••••.•••••••••••• 
Gunnison, Colo •••••...••.•••..••.••••••• 
Guymnn, Okla ......................... . 

191 J. D. Powell .•••. 
190 C. L. Garner ••.••• 
183 J. D. Powell •••••. 

171 C. L. Garner •••••. 
199 J. D. Powell •••••• 
20 G. R. Putnam •••• 

73 W. H. Burger •••.. 
44 G. R. Putnam •••. 

217 J. D. Powell •.•.•• 
203 .•.•• do .••••.•.••.•. 

91 I H. D. King ••••••• 

198 C. L. Garner .••••• 
40 G. R. Putnam .••. 
63 W. H. Burger ••••. 
58 ...•• do ..•.•..•..... 

116 T. L. Warner •.... 
147 J. D. Powell ••••.. 
134 c. L. Garner ...•.. 

214 .•••• do .•.••••.•••.. 
187 ....• do ............. 
196 .J. D. Po\vell ••••.. 
99 II. D. King •.••... 

108 T. L. Warner •••.. 
92 II. D. King •.•••.. 

119 T. L. Warner •...• 
100 W. H. Burger ..... 
141 J. D. Powell ...... 
216 ..••• do., •.•..•.•••• 

70 W. H. Burger •.••• 
7 G. R. Putnam .... 

67 W. H. Burger ..•.. 
69 ...•• do ....•........ 
50 G. R. Putnam .... 
46 ..... do ....•........ 

~21 T. L. Warner ..... 
180 J. D. Powell.. •••. 

47 G. R. Putnam •••• 
li3 C. L. Garner •..••• 
us J. D. Powell •..•.. 

lF T. L. Warner •••.. 
45 G. R. Putnam •.•• 

100 H.D. King ••..... 

. Ha.,"erstown, Md •• • . . . • • • • • . . . • • • • • . • • • • • 219 C. L. Gamer ••.... 
Harrisburg, Pa ..................... ,.... 210 J. D. Powell .••... 
Helenwood, Tenn....................... 101 T. L. Warner ...•. 

. Heppner, Oreg . • . • • • • . . . • • . . . . • •• • • ••• • • 113 ••... do •.•••....... 
Hinsdale, Mont.......................... 77 11. D. King ...... . 

. Hoboken, N. J . • . • •. . • . . • • • • . . . . . •• •• • •• 26 T. C. Mendenhall .. 

. Homestead, Fla......................... loi C. L. Carner ..... . 

. HopklnsYille, Ky........................ liO ..... do •••••..•.•.. 
Hot E'prings, Ark........................ 143 J. D. Powell ••••.. 
Hughes, Tenn •.•..•••• · ...•. ·.•• ••••••••.. 103 W. H. Burger •••.• 

Do ............................................ T.L. Warner •.••. , 

Huntley; Mont··············'··········· .194 C. L. Garner ••..•. 
Huntsville, A!a.. ......................... 166 ••••• do •••••••••••• 

1915 
1915 
1915 

1915 
1915 
1894 
1910 
1894 
1915 
19Ui 
1911 

1915 
1894 
1910 
1909 
1911 
1915 
1914 

1915 
1915 
ln5 

.1911 
1911 
1911 
1911 
1909 
1914 
1915 

1910 
1895 

. i910 

1910 
1894 
1894 
1911 
1915 
1894 
1915 
1915 
1911 
1894 
1911 

1915 

1915 
1911 
1911 
1910 
1891 
1915 
1915 
1914 

1909 

1911 
1915 
1915 

Page 
184 
184 
18-1 

183 
184 
177 
179 
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185 
185 
180 

184 
178 
179 
179 
181 
182 

182 

185 

184 
184 
180 
181 
180 
181 
181 

182 

185 

179 
li7 

179 
179 

178 

Page 
163 
173 
163 

171 
165 

P.age 
........... 
........... 
............ 

Page Page Page 

·········· ·········· ........... ·········· ·········· 
·········· ........... ........... 

··•····••• ·•···••••• 34 ··••·•···· •••••••••• 
150 ··•••••••• ···•••·••• ··•••••••· ••·••••••• 

··•·•••••· ·····•··•• 36 ·••••••••• •••••••••• 
166 
165 

153 

174 

149 
147 

156 
161 

108 

li5 
li3 

164 
Ui4 

155 
153 
15i 
146 

159 

166 

150 

····················1·········· ......... . 
I 

37 ·······••· ·•··•·•••• 

304 ····•····• 
149 ··•••·•••· ···•···•••. ·······•• ..•.•••••• 

149 ·••·•·•••• ·•········ ······••·· ····•·•••• 
35 ·•·•·•···· ···•··•••• 

178 •••••••••• •••·•••••• 31) •••••••••• .••••••••• 
181 157 ··•·· ..•••...•....•.. ··•·•·· .• ··•••••· •• 

~I ··;f :::::r_:·~: -:::::::: ::·-:::: 
!: ······~~~t::::::~: :::::::~~: :::::::::: :::::::::: 
lSii 
185 
180 

181 I 
li9 
liS 
183 
183 
182 

180 
180 
184 
1S3 

176 

165 

154 •.•••••••• ·•••·••••• ··•••••••• ·••••·•••• 
156 1··· ....•.• ········•· ·········· ········•• 
131 .......•••...•....••........••...•....•• 

•• . . • . •• . . 550-.557 ••••••••••••.•••••••.••••••.•• 

169 ..•••••••. ·•·••••·•• •·•••••·•• ·••••·•••• 
171 
160 
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Abstract l Year ob
sen-ed 

Pescrip.. tion. this l--~__,,.._----,----,----..,..----
Name ofstation No. of 

station Observer puhlica- This 
tion pu lllica-

Report, 
1891, 

App.15 

Re]lort, 
1894, 

App.I 

Report, 
1897, 

App.6 

Report, 
1898-99, 
App.4 tion 

"'"----------------1----·1-~------1----------------------------

·Indianapolis, Ind........................ 137 J. D. Powell .•.•.. ·1914 
1909 
1910··· 
1894 

-Iron River, Mich.·················"······ 57 W. H. Burger ..... 
. Do·······'·'················'······· ...•..••.. H. D. King .••.... 

·Ith!K'a, N. Y •••. , •••••••..... ·····'"···· 32 G. R. Putnam •... 

Joplin, Mo .••••••.••..•.•.....••••••.•.. 

Xansas City, Mo ..••••••••••...••••• ·•· •••• 
·Keithsburg, Ill ........•.........•........ 
Kerrville, Tex ....••.•.........• · •. ·•· •. · ••.. 
Ke:; West, Fla ........•.... : ..• · •• · ...•... 
Knoxville, Tenn .. · .............••• ·•· .• · •... 

Lake Placid, N. Y •..•••.......•••••••... 

Lancaster,.N. H ·········'················ 
Lander; Wyo ...... :., ... , .. , ..• · .•. · ..... . 
Laredo; Tex ..... · ..•..... ,.: ..• , ...• ·.·.·' .•. 
Lns Vegas, N. Mex ..••..•.•... ·.·.·.·.····'·· 
Laurel, :Md··········"·'·'""···· .. ·.· •. ·.· •• 
Laurel,. Miss················'····'-"'····· 
Lead, S. Dak: ..........•........•••..•... 

Lebanon, Mo········'···""············ 
Leesburg, Fla .•••.....•..•..... , ••.. , . , . 
Leon, Iowa· ... " ..••........•..•••••.•.•• 
·Lexington, Va ........................... . 
Little Falls, N. Y ••••........•••••••.•••• 
Little Rook, Ark·,................ . •••. 
Lower Gey11er Basin, Wyo .•.•.•.•.•.•.•• 

McAlester, Okla •.....•........•••••.•••. 
M,>()orril.ick, S. C ...•.•.....••..•.••...••. 
Macon, Ga ...•...•...••..•.•...•.•.•••... 
:t.fadison, W·is •.....•.•••••••.•••••••••••• 
Mammoth Spring, Ark •••.••..•.•.••••.• 
M;i.rmarth, N. Dak •••.........••••...... 
Memphis, Tenn .....•.••.•....•••••••.... 
Mena, Ark .........•.••..•• , •.•.••.•.••.. 
Miles·City,.Mont .••.•....•.•....••..•••.. 
~in!leapolis, ~ .•.•.........••••...... 
¥iteb~ll, B, Dak ......••..•....•••...•••. 
~oorcroft, Wyo ...•....•.....•.••••••.••. 
Mo1mt Bauplton, Cal •••.•••...•••••••••• 

~acogdoches, Tex .••..•...•.....•.•••.•. 
New Madrid, Mo •.•...•.......•...•••.•. 
New Oi-100115, La •.••........••.•••..•.•. 

140 J.. D. Powell .•.... 

39 G. R. Putnam .••. 
120 T. L. Warner ..... 
62 W. II. Burger ••... 
1. G. R. Putnam ••.. 

· 155 J. D. Po"'ell ••••.. 

1914 

1894 
1911" 
1910 
IS96 
1915 

8G W. H. Burger..... 1909 
129 C."L. Garner...... ·1914· 
195 ..... do............ 1915 

9 G. R. Putnam .... · · ·1595 
il W. H. Durger..... HIIO 

200 C. L. Garner ... ·... rn15 
145 J. D. Powell...... 19lf · : · 
i5 H. D. King....... 1910 

139 J. D. Powell...... 1914: 
160 C. L. Garner...... 1915 
208 ••••• do............. 1915 
li5 •••.• do............. ·1915 

131 ..•.• do ....... ·::.... l\IH 

13 G. R. Putnam.... 1S96 
52 •...• do............. 1894 

12 W. H. Durger ..•.. 
16 •..•• do ..• ~ ....•.•.. 

162 C. L. Garner .•..•. 
3i E. Smith ..••...... 

169 C. L. Garner ....•. 
188 ..... do .....•....... 
168 ....• do •••••••.•..•. 
96 H. D. King .••.... 

193 C. L. Garner .•.... 
74 H. D. King ••••..• 
60 W. H. Burger •.... 

202 C. L. Garner ..... . 
55 T. C. Mendenhall. 

97 H. D. King .••.•.. 
95 •••.• do •••••..••••.. 
5 G. R. Putnam ••.• 

1909 
1909 
1915 
1906 
1915 
1915 

1915 
1911 
1915 
1910 
1909 
1915 
1S91 

New York, N. Y . • . • . . . . . . . . . .. . • •• . • . • . ZI E. Smith •...•..... 

191"1 
1911. 
1895 
1899 
1910 
1894 ·;· 

1909 
1910 
1902 

Nogales, Ariz . . ••• . . . . . . . . •• • . •• . • . . . . • . . 64 W. H. BurgN" •.... 
:Norris Geyser Bash!, Wyo............... . 61 G. R. Putnam .... 
:North.Hero, Vt .•..... ,.................. 85 W. H. Burger •.... 

Do •.•......••....... ,., ••..•...•.•.•....•......• ll. D. King ..•.... 
North Tamarack, Mich.................. 218 J. F. Hayford ..... 

Oconto; Wis • • • . • . . • . • • • • • • . . . ••••• ." •. .". 
Olympia,: Wash •••••..••..••.•••..•...•• 
Opelika,. Ala •• : •••.••..•.•.•••••...••.••• 
Osa,,'"6, Iowa , , , •••••••. ,, ...•.•.••• , ••• , •• 

Parkersburg,·W. Va.: .•••.•...••••...... 
Paxton, Nebr ••... :.: ..•• : ...•.• :; •.••••. 
Ye.1!1bi~n, N .. :\)ak_, •••••..•.. , ... ,., ••.• ,., 
~tm.sacol.a, .F~ ..... .- , , •..•.•.......•••••.. , •• 

179 
112 
165" 
204 

J; D. Powell...... 1915 

T. L. Warner..... 1911 
C. L. Garner...... 1915 
J. D .. P~.well... ••. . 1915 

135 .•••• do............. 1914 
83 H. D;"Klng •.•. :.. 1910 
59 \Y. •. n. ~urger..... .1909 .. 

164 C:. l-... Garner ••.... • . 1915 .. : . 

Page 
182 
li9 
1;9 

1iS 

182 

1;s 
181 
1;9 

lii 
183 

ISO 

182 
184 
1;; 
1;9 

1~5 

182 
1;9 
182 
IS.3 

.185 
183 

1~2 

177 
178 

Pape 
159 
147 
150 

Page Page Page Page 

.·:. :. --. ·- -.. -~ --.. - .. -.. --... ---. ----. -

32 ··•·•••••• ·•·••••••• 

l/;9 ••... -.. -••. ······•·•· ..••••..••..••..•.•• 

•••••••••• ••••··•••• ... 37 ..•.•••.••.. ··•··•·. 
157 .......... · ••• .• :: •••.•• ....••.............. 
149 .• c.· ...••• :.:.: ..... ....••..•........... 

. . . . ...................... ····-····· 30.5 ..... ." ... 
i62 ........... .. : ...•. : . ................. .. : 

147 
1\17 
174 -~--~-· .. ~-~ ............. · ... ~: .... . 

.••.••.•••.• c .c : •••• . : •• • : ••• : 3C·I 

150 
li5 
160 

1s1 
150 
169 
175 
li2 

168 

'.:::::::'.:::'.:::.::.:r::::::::':::::::::: 
:::::::'.:: ::::::::::!.::::'.:::: :::::::::: 
"' .................. ·I··.'.:: ............. . 
'.::: ~: ~::: ::: :: : : : :.: : :\:::::::::: : : : : : : : : : : 
·········· ·········· ·········· ·········· 

30tJ •••••·.•·•· 

35 ..• ··••••• ••·••·•••• 

177 145 ........... .••... : .•. •••••..... ········•• 
177 145 •••.••.•.••••••.•....•••••.•••••••..•.•• 

~~ ...... ~~~- ::::'.::::: :::::::::: ::::::::::1:::::::::: 
183 171 ••••••••••....•••.•. •••••·••·· •...•..... 
184 

183 
180 
184 
liD 

179 
185 

·1;9 

li3 
Iii 

154 
li3 

151 
14i 
li4 

·········· ... : ................. ·········· 

549-550 •••••••••••••••••••. •••••••••• 

154 •••••••••• •••••••••• •••••••••• •••·•••••• 
153 •••·•··••• ····••···· •••...•••. · ••.• : •..•• 

305 •••••••••• 

180 
180 
177 
178 

li9 
1;s 

180 
180 
185 

•••••••••• ••••••·••• •••••••••• •••••••••• 280 

184 
181 

183 
1S5 

182 

180 

X91··· 
183 ... 

149 •••••••••• ••.••.•••• •••••••••• ••·••••••• 

35 ••••·•·••• •••••·•·•· 
146 ••••• ••••• •••••••.•.•••••••••. ••••••••·• 

152 •••••••••• .••.•.•••• ••••·••·•• •••••••••• 

· 1113 
156 

· 1;0 

165 

159 
152 

· ...... -.... --.... ~. -. -. -................... . 
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Abstract 

Name of station No. of 
station Observer 

DescrlP- i----,------,---------Year ob- tion, this 
served pu blica.. This ReJ>Ol'f;, 

1891, 
App.15 

Report, 
1894, 

App.1 

Philadelphia, Pa ••••..•....•.••••••••••• 24 G. R. Putnam •••• 1894 
Pierre, S. Da.k •· •...•.••••••.••••••••••••• 118 T. L. Warner ••••• 1911 
Pikes Peak, Colo .•••.••••••.•••••••••••• 43 G. R. Putnam •••. 1894 
Pittsburg, Pa •••••••.••••••••••••••••••• 211 J. D. Powell •••••• 1915 
Pleasant Valley Junctlon;Utah •••••••••• 48 G. R. Putnam •••. 1894 
Point l!.abel, Tex ••••••••••.•.•••••••••• 8 W. H. Burger ••..• 1909 
Poplar, Mont •••••••••.•••••••••••••••••• 192 C. L. Garner •••••• 1915 
Port Jervis, N. Y ••••••••••••..•••••••••• 124 T.L.Wamer ••••. 1911 
Potsdam, N. Y •••••••••••••••••••••••••• 87 W. H. Burger ••••. 1909 
Prentice, Wis ••••••••••••••••••••••••••• 107 T. L. Warner ••••. 1911 
Prestonsburg, Ky •••••••••••••• : •••••••• 176 C.L. Gamer •••••. 1915 
Princeton, N. J' ••••••••••.•.••••••••••••• 25 G. R. Putnam •••• 1894 
Punta Gorda, Fla ••••••••••••••••••••••• 3 W. H. Burger ••••• 1909 

Bandolph, Nebr ••••••••••.•••••••••••••• 205 C. L. Garner •••••• 1915 
RayvlllP, La •••••••••••••••.•••••••••••• 6 W. H. Burger ••••• 1909 
Richmond, Va •••••••••••••••••••••••••• 146 J. D. Powell •••••• 1915 
Rockland, Me •••••••••••.•••••••••••••••• 128 C. L. Garner •••••• 1914 
Rock Springs, Wyo ••••••••••••••••••••• 82 H. D. King ••••••• 1910 
Rockville, Md ••••••••••••••••••••••••••• 212 C. L. Garner. •·· •• 1915 

St. J'ame&, Minn ••••••••••••••••••••••••• 197 J. D. Powell •••••• 1915 
St. Louis, Mo ••••••••.•.•.•••••••••••••• 38 G. R. Putnam •••• 1894 
Bait Lake City, Utah •••••••••••••••••••• 49 ..••. do •••••••••••• 1894 
Ban Francisco, Cal .••••••••••••••••••••• 64 T. C. Mendenhall. 1891 
Sand Point, Idaho •••••••••.•.•••••••••• . 78 H.D. King ••••••• 1910 
Seattle, Wash. (hlgh school) •••••••••••••• S6 T. C. Mendenhall •• 1891 
Seattle, W a.sh. (university) ••••••••••••••• 53 G. R. Putnam •••• 1899 
Sebring, Fla ••••.••..•••••••••••••••••••• 158 C. L. Garner •••.•. 1915 
Seney, Mich ••••••••••••••••••••••••••••• 178 J, D. Powell •••••. 1915 
Shamrock, Tex ...•..•.••.•••..•••••••••• 72 W. H. Burger ••••• 1910 
Sheridan, Wyo •••••••••••••••••••••••••• 109 T. L. Warner ••••• 1911 
Sisson, Cal ••••••.••••.••••••••• ." •••••••• 81 H.D.Klng ••••••• 1910 
Skykomish, Wash •••••••••.••••••••••••• 111 T. L. Warner ••••. 1911 
Southport, N.Y •••...•.•..•••.•••••••••. 133 C. L. Garner •••••• 1914 
Springfield, Ill ........................... 138 J. D. Powell ••••.. 1914 
State College, Pa •••••••••• , •.••••.••••••. 10s T. L. Warner •••.. 1911 
Sweetwater, Ta.'!: ••••••••••.••.•••••••••• 61 W. H. Burger ••••. 1910 

Terre Haute, Ind •••••••••••.•••••••••••. 35 G. R. Putnam •••• 1894 
Texarkana, Ark •••....•••..••••••••••••• 142 J. D. Powell •••••• 1914 
TltusYllle, Fla ••.•••••••••••.•••••••••••. 159 C. L. Garner •••... 1915 
Towner, N. Da.k ••........••••••••••••••. 189 ..•. :do ••••••••••••. 1915 
Traverse City, Mich ••••••.•.•••••••••••• 177 J. D. Po\vell •••••• 1915 
Truckee, Cal •••.••.•••••••••••••••••••••. 114 T. L. Warner •••.. 1911 

Upper Marlboro, Md ••••••••...••••••..•• 213 C. L. Garner •••••• 1915 

Valentine, Nebr .•...............••...... 206 ....• do ••..•...••••. 1915 
yirgirua Beach, Va •.••..•.•••.•••••••••. 90 H. D. King ••••••• 1911 

Wallace, Kans .••...••.••••••..••••••.•.. 41 G. R. Putnam •••• 1894 
·Washington, D. C. (Bureau of Standards). 84 W. H. Burger ••••. 1910 
Washington, D. C. (Coast and and Geo· 21 G. R. P1itniLm •••• 1891 

detic Survey); 

Do ••••.•.••••••••••••.•.••••••••••••.••••••••..•..• do............. 1894 

Do ••••••••.•••....••••••••••••••••••••••••••••.....• do............. 1895 

Do ••••••••••••••••.••.••.•••••••••••••••••••••. Edwin Smith..... 1S99 

H {
1000. 

Do ••••••••••.••••••••••••••••••. : •••• ·•••••··•· ,V. . Burger..... 1909 

Do ••••••••••.•••••••••••••.••••••••••••••••••••....• do............. 1908-9 
Do ••••••••••••••••.•••••• , ••••••••••••••••••••••••••• do •••••• ;...... 1910 

tlon publics.. 
ti on 

Report, Report, 
1897' 1898-99, 

App. 6 App. 4 

Page 
178 

Page Page Page 

33 

181 157 ..•••••••• •••••••·•· ·••••••••• •••••••••• 
178 •••••••••• •••••••••• 36 •••••••••• •••••••••• 
185 165 ..•.••.••..••.•••... ·••·•••••• •••••.•.•• 
178 ••••• ·•·•· ••• ••••••• 35 •••••••••••••••••••• 
177 145 ..••••••••..•••••••.•.•••••••• •••••••••• 
lSI 
181 
180 
181 
184 
178 
177 

185 
177 
~82 

181 
180 
185 

184 

173 .••••••••••••••••••..••••••••••••••••.•• 
157 

147 ..•••••••• •·•·•••••· •••••·•·•· •••••••••• 
155 •••••••••••••••••••..••••••••• •••••••••• 
172 

33 .••••••••••••••••••• 

145 .•••••••••.••.•••.••..•••••••• •••••••••• 

l'i5 ..•••••••••••••••••..• •••·•·•· •••••••.•• 
145 

160 
167 ..••••.•••.••.•...•...•••••••• ·••••••••• 

152 •••••••••• •••••••••• •••••••••• •••••••••• 
175 .•...•..•••••••••••....••••••• •••••••••• 

164 •.•••••••••••••••••. ·••••••••• •••••••••• 

178 ·••·•··•·· ..•...•••. 37 •·•••••••· •••••••••• 
35 ..•••••••• •••••••••• 178 

179 • •• •• • • • . • 551-.553 ••.•••••••..•••••••••••••••.•• 
179 151 ....••..••....••.••.•••••••...•••••••••• 
179 •• • .• • . . . . 546-547 •.•.••..•..••••.•••.•••••••••• 

179 •••.••••.•..•....••• ••····•••• •••••••••••••••••••• 
.183 
184 
179 
181 
180 
181 
182 
182 
181 
179 

169 ..•.•..••• ••·••···•• •.•••••••• •••••••••• 
163 .•••.••••••••••••••••••••••••• •••••••••• 

150 .....••••• ·•••·•··•• ·••••••••· •••••••••• 

155 .••••••••• •••··••••· •••••••·•• •••••••••• 
152 ....•.•.•.....•.•.•.....•.•.•.••••••.••. 

1;;0 ....••••....•...••.. ·•·••·•••• ·••••••••• 
168 
159 ..•...•••...•.....•• ···••·•·•• •.•••••.•• 
155 ...•.•....••••.....• ·•••·••·•• .••.••.••• 
149 ..•••••.•••..••••.•• ·•·••••••• •••••••••• 

178 ••••••••....••.•..•• 37 ..••••••••..•.•...•• 
182 
1S3 
184 
184 
181 

185 

160 ..•••••••••.•••••••• •·•••••••• •••••••••• 
169 ..••.•.•••.••.•••••••••••••••• ••·••••••• 

173 ·•••·•··•· •••...•.•.......•.•••••••••••• 
163 
156 ••·••••••· •••••.•••••.•••••••••••••••••• 

176 ··••·•·••· .••.•••.•• ··••••·••• •.•••.•••• 

185 175 ..•..••.....•.....••...•.•.••••....•.••• 

180 153 1· ..••.•••...•...•••...•••••••• •·•••·•·•• 
178 •·•·•·•··· ..•.••••.. 36 ···•·••••• .•• : •.•••• 
180 151 ..••••••.•......••••... ·•·•·•• ••••••••••. 

•••••••••• •••••••••• 563 •••••••••••••••••••• · •••••••••• 

. ········· . ········· . ········{ 30,:~:~ }· ········:· ········· 

.......... ·········· ·········· ··········{ :::: .}--······· 
••••.•.....•..••••••••••••••••...••.•.••.•••••.• •· \ 278,281 

1;7 .................••••••....•.••......••• ·1{ 352-353 

HG, 148 ••••••••••••.••••••••••••••••• 

1 

~=~ 5• 

150,~:: :::::::::: :::::::::: :::::::::: :::::::::: 
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Name ofstation No.of 
station Observer Year ob-

served 

Descrlp-
tion, tliis 
publica- This 

ti on publica-
ti on 

Abstract 

Refgort, Re~rt, Report, Report, 
1 1, 1 ' 1897, 1898-99, 

App.15 App.I App.6 App.4 

--------------1----1-------11---------------------· 
Washington, D. C. (Coast and Geodetic ..•••••••• T. L. Warner ••••• 

Survey •••••......••.•......••••••••••. 
Do •••••...•...•.•...•. , .•.•..•••••••.•••••••.•.•...• do •••••...•.... 
Do •.•••.•.••....•.•......•••.•••..••••.••• ~ ••••• C. L. Garner •••... 
Do •••••.••.....••...••••..•.•••••••••.••••••••.....• do •••••........ 
Do •••••..•..•.••...•......•.••••••••••••••••••...... do ............ . 

1911 

191)1 
1914 
1915 
1916 

Do .•••••..••....•••.•••. , .••••••••••••.••••••.•. J. D. Powell...... 1914 
Do ••••••••••...••......•..•.•••.•••••.•••••••..••... do............. 1915 
Do ••••...••.••...•.••.•...•••••••••••.•••..........• do •••••.•.•..•. 1916 

1891 Wasbington, D. C. (Smithllonian Institu· 22 T. C.:Mendenhall •• 
tion). 

Wasta, S. Dak •••..•.•••••••••••••••••••• 
Watertown, N. Y ••••••••••••.•.••••••••• 
West Palm Beach, Fla." .••••••••••••••••• 
Wheeling, W. Va ••••••.••••••••••••••••• 
Whitehall, N. Y ••••••.••••••....•••••••• 
Wilmer, Ala .••••••.••••.••.••••••••••••• 
Wilmington, N. C •...•••••••••••••••••••• 
Wl1son, N. Y •.•••••.•••••.•••••••••••••• 
Wlnnemuoca, Nev •••.••.•••••••••••••••• 
Winona, Minn .••...••••••••••••••••••••• 
WlnSton-Balem, N. C •••••••••••••••••••• 
Worcester, Mass ....•••••••••• ." ••••••••••• 

Yavapai, Ariz ...•..•.•••••••••••••••••••• 
YuJDB, Ariz •..••.•••••••••••••••••••••••• 

201 C. L. Garner ••..•• 
132 ..•.• do •••••••••.•. 

2 W. H. Burger •.•.. 
207 J. D. Powell •••••. 
130 C. L. Garner ••...• 
93 H. D. King •••.••• 

149 J. D. Powell .•.••. 
88 W. H. Burger •..•. 

115 T. L. Warner •••.. 

1915 
1914 
1909 
1915 
1914 
1911 
1915 
1909 
1911 

181 J. D. Powell...... · 1915· 
1M ..... do............ 1915 
28 E. Smith......... 1899 

68 W. H. Burger..... 11110 
85 ..... do............ 1910 

Page Page 

155 

158 
166,167 
169,172 

176 

Page Page Page Page 

158 ..••.•••••..•••••.•• •••••••••• ·········-
160,162 ......•••. ··•·••·••· ..•.•••••• ·········-
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