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NATIONAL GEODETIC SURVEY DATA:
AVAILABILITY, EXPLANATION, AND APPLICATION

Joseph F. Dracup
Chief, Horizontal Network Branch
National Geodetic Survey
National Ocean Survey, NOAA, Rockville, MD

ABSTRACT. Geodetic data have been issued by
the National Ocean Survey and its predecessors
for more than 100 years. During this period,
the data were furnished in a variety of
formats, finally evolving into the present-day
tabulations. Although much of the data is
available in a modern standardized form, some
material is still published on old-style
listings. Explanations are given to assure
that the user fully understands the published
information. Some of the data was computed on
several reference surfaces, which must be
considered when the information is used to
relate maps and charts of the past with the
present. Explanations are provided in regard
tc survey accuracies and problems inherent to
certain geometric configurations.

Since hundreds of publications and thousands
of papers dealing with geodetic surveys have
been published or presented, the compilation
of a complete bibliography would be a formidable
task. This report gives a concise listing of
publications and papers of general interest
and their sources of availability. Also
included are detailed references to the
application of geodetic control and practices,
as only a brief discussion cf this subject is
presented in the text.

INTRODUCTION

For more than 150 years, the Coast and Geodetic Survey (Ca&GS)
collected and published data related to the oceans and the land.
With the formation of the National Oceanic and Atmospheric
Administration (NOAA) in October 1970, the Coast and Geodetic
Survey became a major line component of this agency and was
renamed the National Ocean Survey (NOS). This reorganization
later included the transfer of the seismological and geomagnetic
activities from NOS to the Environmental Research Laboratories
(ERL) , another mainline component of NOAA which is located in
Boulder, Colorado, and the establishment within NOS of the
Office of the National Geodetic Survey (NGS), the latter to
include all geodetic functions of the former C&GS.



In 1973, the seismological and geomagnetic functions were
transferred to the U. §. Geological Survey (USGS). However,
the national data bank for geomagnetic data remained with NOAA
and geomagnetic information is available from the National
Geophysical and Solar-Terrestrial Data Center, EDS/NOAA,
Boulder, Colorado 80302. The crustal movement studies which are
performed by NGS will continue to be published and distributed
by that office. Results of these studies and requests for
geodetic data may be obtained from the Director, Naticonal
Geodetic Survey Information Center, Cl8, Rockville, Maryland
20852.

These organizational changes should have little effect on most
users of geodetic control, since these data will continue to be
published and issued by the NGS. However, those surveyors and
engineers who require information relating to seismic and
magnetic data should refer their regquests to the organizational
components noted in the previous paragraph.

NGS will provide, upon request, price lists for the geodetic
data. Also available is an information bulletin listing
specific publications of this office, in addition to those
mentioned in this Technical Memorandum. The primary content of
the information bulletin is directed to servicing procedures.

AVAILABILITY AND EXPLANATION
Publications

Some bound publications of NGS and NOS are printed and sold by
the Superintendent of Documents, U. S. Government Printing Office,
Pequests should be directed to that agency and not to the NGS.

If, however, a publication cannot be furnished by t 2z GPO, it
occasionally may be obtained from NGS stock. The Department of
Commerce also maintains field offices in most major cities.
These offices are usually able to fill requests promptly.

During its long history, the Coast and Geodetic Survey
prepared more than 300 Special Publications dealing with all of
the scientific disciplines in which the organization was
involved. Many of the older publications are out of print.
Most will not be reprinted because they are of little present-
day interest, and their contents have been superseded by later
publications. NGS has retained file coples of those documents
concerned with geodetic surveying and generally can furnish
commercial-type copies of excerpts or occasionally even an
entire publication.



The NGS, as in the past, will furnish data and their personnel
are always available for advice concerning technical matters,
such as specifications, use of theodolites and electronic
distancing equipment, computations, and review of unsatisfactory
closures between points established by this agency.

Also available from NGS are numercus papers, technical
bulletins, data reports, and similar pamphlet-type publications
which have been prepared and issued over the years. Generally
such material is limited in depth and scope but often appears
in lists of references. For this reason, NGS has maintained a
supply of the more popular ones and will reproduce a few copies
of others upon request.

The reference library of any surveyor or engineer who performs
control surveys or employs the State Coordinate Systems should
contain the following NGS and ACSM publications and papers.

All are included in the more comprehensive bibliography cited at
the end of this paper; hence, only a brief identification is
given below.

(1) Coast and Geodetic Survey, : Plane Coordinate
Projection Tables, Special Publication series. For
states where projects will be undertaken.

(2) Coast and Geodetic Survey, 1949, reprinted
1971: Sines, Cosines, and Tangents, ten
decimal places with ten-second interval,
0°-6°, Speectal Publication No. £46. For plane
coordinate computations on Lambert projection.

(3) Mitchell, H. C., and Simmons, L. G., 1945, revised
1974, renrinted 1975: The State Coordinate Systems
(4 Manual for Surveyors), Special Publication No. 235.

(4) Dracup, J. F., and Kelley, C. F., 1973,
reprinted 1975: Horizontal Control as Applied
to Local Surveying Needs.

(5) Simmons, L. G., 1968, reprinted 1975:
Geodetie and Grid Angles - State Coordinate
Systems, ESSA Technical Report (&GS 36.

{(6) Federal Geodetic Control Committee, 1974, reprinted
1975/1976: (Classification, Standardes of Accuracy,
and General Specifications of Geodetiec Control
Surveys.



{7) Federal Geodetic Control Committee, 1975/1976:
Specifications to Support Classification,
Standards of Accuracy, and General
Specifications of Geodetic Control Surveys.

(8) Dracup, J. F., 1969, revised 1973:
Suggested Specifications for Local Horizontal
Control Surveys, Technical Monograph No. CS-1.

(9) Dracup, J. F., 1970: Standards and
specifications for supplemental horizontal
control surveys.

{(10) Mitchell, H. C., 1948, reprinted 1974/1976:
Definitions of Terms Used in Gecodetic and
Other Surveys, Special Publication No. 242.

(11) Tomlinson, R. W., and Burger, T. C., 1971,
revised 1975: Eleetronic Distance Measuring
Instruments, Technical Monograph No. (CS5-2.

The impression from a cursory review of the reference
material is that the use of the State Plane Coordinate System
involves very complex procedures. Such is not really the case.
In the final analysis, State plane coordinates are really
nothing more than an adaptation of the latitude and departure
practices which have been in use for centuries.

Numerous reasons have been given during the last 40 years for
not employing the State plane coordinate systems. Some are
quite valid, e.g., a lack of national network control; but
others, especially those related to scale factors, are
irrelevant. The application of a scale factor is arithmetical,
not an involved mathematical procedure. In those higher
elevation sections of the country, the reasons given for not
using the system include the reduction to sea level in addition
to scale factors. The sea level reduction is also arithmetical.
In fact, the two factors can often be combined, thus resulting
in a single computation to reduce each measured distance.

Some surveyors and engineers contend the Stat systems are not
adaptable to their projects because ground distances are
required in laying out structures, etc. This problem, of course,
can be generally overcome by project’  .g the St e plane
coordinates to the average e  wvation and corre ing for the
average scale factor of the site. In a few projects examined by
the author, this has been a needless exercise since the distance
measurements made at the site for construct’ n purposes either
involved such short 1 gths or suc ingé curate taping procedures
that the requirement for project coordinates was seldom
justified. ;



Horizontal Control Data

Early in the 1930's, it was decided to lithoprint horizontal
and vertical control data in a loose-leaf form rather than in
bound volumes by States as previously. For this format (which
became known as the "lithos"), separate listings for the
geographic positions, plane coordinates by zones, and descrip-
tions were required to co ‘'lete the data for ! izontal control
points. Leveli | data were issued by lines, and mat. 'ial
involving several lines was often required to furnish the
complete data for an area.

As time passed and a tremendous amount of data was

accumulated, it became obvious that this format was cumbersome
and that a new approach to publishing the material was mandatory.
It was then decided to issue the data in 30' by 30' quads, the

ar rantages being that all data for a horizontal control point
could be printed on a single sheet of paper and all the 1 eling
control for an . 'ea of about 800 square miles could be assembled
in a single volume.

At present, previously published adjusted geodetic data for
most States have been converted to the quad format. With rare
exceptions, all new adjusted data are being prepared in this
form. The New Adjustment of the North American Datum now
underway 1is scheduled for completion in 1983. Published data
for this adjustment will be computer generated, probably in a
format similar to the quad format.

The diagrams for the quad format are on a 1:250,000 scale, and
show horizontal and vertical control established by NGS, USGS,
and any other Federal, State, or local Government agencies
whose data have been accepted for publication by NGS. The
acceptance or adjustment of data published by NGS is made with
the understanding that prescribed specifications for the stated
standard of accuracy have been rigorously followed by the
establishing & ‘'ncies; the NGS accepts no responsibility for the
accuracy of such surveys.

Diagrams

NGS will continue to publish the State diagrams showing
control established or adjusted by NGS, one for the horizontal
control and another for the vertical control (fig. 1 and 2).

In areas where the control is congested, larger-scale diagrams,
such as nautical base charts, supplement the State diagrams.

The normal dimensions of the quad-format diagrams are 1° in
latitude by 2° in longit. 2 with the data assembl 1 in 30°'












In a few instances along coastlines, guad dimensions are 2° in
latitude by 1° in lor "‘ude, and on other occasions, to offset
the need of an addit: 1 sheet, they ‘e slightly larger than
normal size. Larger-scale base maps a :@ also used to supplement
the regular gquad diagrams in areas where a large concentration
of control exists.

Control established « ' adjusted by the NGS5 is shown in black;
that established, suted, and issued by the USGS in red; and
data accepted by - iIGS for publication in brown. The accuracy

of the control is al: indicated. A sample regular-size quad
sheet (without color coding) is shown in figure 3.

Data Sheet Format

An example of the new format for horizontal control data
sheets 1s shown in figure 4. This single-sheet type of listing
replaces the multi-page tabulations previously employed. 1In
the old "litho" format, separate sheets were necessary for the

listings of the v ' us data:; for the example shown in figure 4,
the user would have received as many as eight sheets of paper.
Since much of + e horizontal control data for a few States is

still issued in the "litho" type format, examples and
explanatiohs of the data are given later,.

The form shown in ficgure 4 is largely self-explanatory. The
following comments should assure a more complete understanding
of the tabulated data.

(1) Source - Archive number assigned to computations in
which position was determined. Other source numbers are
occasionally shown on data sheets prepared several years ago.
These refer to projects in which the station was used as
control, but this practice has been discontinued.

(2) Field .etch - A sketch is drawn for each project and
filed by State and number. Sketches for projects that extend
into more than one State are assigned to one of these States.
Usually only the sketch for the project in which the station
wasg originally positioned is shown. The field sketch number
and locality e omitted on more recent tabulations.

{3) Geodetic positions - Positions given to five decimal
places of seconds are for computaticnal purposes only and are
not an indication of accuracy.

{(4) Elevations ~ Values shown to cne decimal in meters and to
even feet were probably determined from vertical angles
(trigonometric leveling). Elevations given to two decimals in
meters and one decimal in feet were generally determined in the
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UNITED 3TATES COAST AND JEOIWTIC SURVEY
Desa=iptlone of Trimngulstion Stations

Shady to Lily, Plorida.

WOOIS (Karion Sounty,®ls.,H.C.W.,1933)=~This station s about
4.% milan 3 of the sourthouss {n Oeals, and about 250 yards ¥ of
the Orange Avenue meosdam romd, on land ownsd by U, B: Woods, who
lives about 0.2 wils 3 of the W slds cf the rosd. The ststion is
on sntlossd timbar lend, about 200 yards ¥ of s partly built rook
faundatlon, on which Er, ®oods intends to bulld & houss., it 1s
oh thwe highest part of ths hill, about 73 yards N of tha sdge of
the aleared, culbtiveted 4, The stwtlon is 4) Teet W of &
plazed ounk tred, mnd the mark projescts 8 inahes,

Surfeoe, underground, refersnos and nclmuth marke ars atand=
ard bronts Alaks set In conorsts ae dasoribed In notes la, 7w,
ared 1lla.

Raference mark No.l is ESE of the statlion, 10 feet from the
rosd lending to the statlon and 13 fest WM of & pine Tiee Which
i liphtly to Lhe right of en sxtenslon of the line batween the
on and the raferenceé mark, Ths mark projects 8 inehes.
Aafersnve merk 5,2 1s 5% of the etetion, snd about 30 feet
from the sdge of the clasring. The mark projects 8 lndhee.

The ssiruth mark i0 ¥ of the statlon, 33 feet E &f the oerter
1ire of ths Crangs dvenve rond, and projects 8 inchas. The merk
1s 0.4 mile W of the sntrance to the atation, and 2.2 miles B of
the point whers the tum Llnteo O.-m?. Averue 1s madse.

To reach F=om the qourthouss in Ccmla, go 8 1.8 milese to tha
Orange Averus crces eoad, tum right (3) and go 2.8 milss to the
tock foundation mentioned atove, Tum in hers and follow the dis
road around the foundstion to the top of the hill, and the station.

A lis=foot to sractad first, But the line to MARTEL
was cbstriated by s ridge sbout 1/8 mile Wa & 130=fool btower waz
nacesssry to clenr ths line.

GBIFCT o)

IA7ANCE DIMECTION
HOTEL Tawt 0*00 007
Rk, Fo.l 134,72 g 8O 38,4
AN Ko.Z 189.88 188 43 11,2
ho.Mu. {Approx.) 0.4 mile 340 B4 BB

iaseer
LUCICS (Mapion County,Pim,,H.C,%W.,1933)«~Thia station 1s
wbout 11 mileg 3 of Ocal 3.7 miles by rord 3¥ of the Be; L
railrosd station, 0.2 mile ¥ of the mtcadam road lesding !
Pei’evien SW to the Orangs Avanud m daw road, on the highest
and on proparty which hms
The mark is sbout 250
luciue, 276 fest K

peows E of the farmhouss owned by ke, §
of t:e private rowd lesding fros the highway to the farshouss,
2? fest AE Of an omk tree marked wit™ a triangular blese and %
foot NE of & lergs charred ftump. The mark projects & imches
abeve the ground. .

Surface, underground, referancs and selmuth serks are stend-
ard bronge Aiske aab &0 goncrets sa dascribed in notes La, 7o

and 1lm.

Aaference mark No.l i» N of the tion, 98 feet K of the
private romd and prefecta 12 inchea the ground.

Referanss mark No.Z ia 3 of tre statlon and projects 12
inches above the ground.

The arismth mark le 0,15 mile 8 of the atation, 38 feet ¥
of tha oanter 11ne of the micadss rosd, %7 fant W of a sonsrote
eulvart and projecta 12 inches sbove the ground.

To remsh from Ocsls follow 0.8, Bifnns 441 8 sbout 3 mllse

to the junation with & macadem road salled Orange Avenue. This
is sbout G.3 mils 3 of a Sesboard Alrline Rallrosd undsrpass,
&t the junotion thers 1g a filling atstlon on sither elde of 0.8,
Aighway 441. Turn right a4 follow Drangs Avanus 9.4 mdlas to
crosarosds, A mpondan leads B and a ded gand rond W
Turts £ ard follow the macadem rosd 2,5 miles t& the privats rosd
lesding N to the Luolue’s hows, Follow this read W 0.2 mile to
& binzed oak tres st the point whare the road awings shery left.
Turn right and go 278 feet to the ststion.

OBJECT

DISTANCE DINECTION
HITB fost 0*00'00%0
A M No, R la0.00 82 31 4.2
Large White Bldg.(s) 2.0 miles RER 28
R.¥.Houl 144.09 273 53 21.9
k2. )x.  (approz.} 0,1% mlle Z13 48 8T8

Unpainted bungalow (3} 0.2 mile 317 13
Halght of telescops ibovs astation mark - 118 fast.

LUSIUS (Marion Ceunty,Pls., H.C.®.,1933;J.5,8,,19368 |-~3tetlon
merk, referancs end agimuth marks recoversd im good aondition.

Referance mark No.1 1w S of the statiom instead of ¥ aw
originally described.

mefsranas mark He.2 Aw @ of the station Instead of 3 &3
originally dedaribed.

The aslmuth mark i1s 3 of the station as dessribed.

There 18 an arror in milpa in dgporibing how to reash the
stet Ton fron Cosla, It should be msds to read aa follomas

To pamch from Ccela, follow 0,3, Highway 441 8 about 2.0
riles or G.7 mils 3 of the 3esbourd Alrline Mallromd underpans
toc romd forks et m £11ling station on sither sides of 0.5,
Hera U.8, 641 Dears laft and s sacedem rosd called Orangs AvVemis
turns right {8}, Turn right and follow Crangs Avanus 9.4 milss
to arcasrosda, A macsdam rosd leads E and s gradad pend rosd ¥.
Turn £ and follow the cadem rosd 2,5 milss to the privats rosd
isading N to the fwel homs. Peollow thie rosd ¥ 0.2 mile to
4 blatad osk Lred &% & peint where the road selngs sharp left.
furn right and go 276 feset to ths station.

HoCuW., 1933 E,0,L.,1937 }-~2tation
snnribed, ¥arke in good conditiom
followsy

2

LUCITUA (Marion Gounty,Fls
was recovared approximotely
and un*igturbed. Corregtsd

Ahout 11 silas 3 of Oas of Balleview, O.F
mile ¥ of the raoedem rosd 1 n% W from Balleview (at {nnutl.om
of U.5. Wigneays 441 wnd Flordde 23) to Orwnge Ave. At the highest
point of s amell nill, In open timbar land which has been taken
for taxes, The wark is 200 yards E by N of C.B. Lucius' hake,
27C feat ENE of uand rosd leaAlng to the lLucius home, 19 fost §
of & fire blmckened sturp, 3 fest high, €2 fest BR of an oak tres
marked with a trisnguier Glaga, Nark, nota lb, gN’ll\l 8 inchas,

Hofnmencs masit Ho.1 1n 8 of stetion, note 136, apd projects

dnacrited in aots Jlb, 1n ® of the stetion yarda Z o

L0 e fancs merk 0.2 8 & standard dlak Ft in nunur;t:h:l
canter Line of the mand roeds It pmjcau'l tnanee.

17

optgct 1 8TANCE TURROTION

wons feat 0*00'00%0

LB g.1 {8} 114,08 19T 87 48,

A.M.No.2 (W] 180,05 I8 3B 68,
e

WHITE (Marlon County,Pla,,M.C.W.,1033)=-This statlon ie shout
13 mllwa 33% of Ocsla, in cpen tlAber land abd on the highest
point of a ridge.

Bur underground, Tefarsnce and seimuth marks are stand-
ard bronza U sks sst In sonorete ay described in notes ls, Ta
and lls

Heference mek No.2 1a N of the station and prejsote 7

Reference mark Xo.l 52 3F of atlon and projscts §

The arimuth merk is mbout 0.6 & N of the station, 17w puwaws
aF of the two blased tress marking the trail, 37 pacse S of
the sand road ard projects 10 inches sbove the ground,

To resoh from Coale follow U,8. Highway 441 te the intarsastion
with Orange Avenus, wnich 1s sbout 0.2 miis 3 of the Sesboard Alr
1ine reilltoad underpass., Follow Orange Avenus § 10,4 miles to
Danks Corner. Therd 1s sn old shurch on tha W side of the high-,
wey and 8 mmall store on the B sidée. Tum ¥ on rd rosd end

g0 1.1 milss toc & read lesding 3# throu there ie &
2ross rosd at L.0 mile, TFollow the ro to » E-W
road at the SE comer of a ¢lamred field end wire fence. Tomn

®oand go 3.7 miles tc two blaBed trees on the B aide of the road,
Dne tres le¢ & pine and the othar iz an cak. Turn 3 and follow
the blaged treil C.25 milae to the station on the ridge., The

wark is fact SN of & blazsd pine tres, 18 fsst & of a 10-fook
etupp, 30 feet W of & lewning osk tres and projecta 5 inches abewe
the ground.

OBJECT I KECTION
BTOFRS 0*0o'o0l0
MM No, 2 43 33 24.0
K No,l R 44 46.8
Az.Fk, (Approx.) 0.2 ml a8 48 £8,9

.
Belght of talspiope ebove ststion mark -~ 118 feet.

WIOTE (Marion County,Fla.,K.C.%.,1933)J.8,5.,1938)-—A11
warks recoversd ws described in good comditiom.

WAITE (Marics Count¥,Fla.,F.C.
refersncs end scimith parks recoversd
aondltion.

1933} E.8.L.,1037 }=-Btation,
5 desoribed and in good

Teet0ea

TUMER {Citrus County,Fla,.0.L.a.,1084)==3taticon 14 In ol
ing on W side of Withlacooches River, and sbout 0.5 mile W of
Turnsere Camp, It is 121 foat W of romd, 143 fest ¥ of prominent
palmette on high=water line on ¥ bank of river, 17¢ fest & of
edge of live oaks. Mark projects 3 inahas,

Surface, underground, relsrence and selsnth marks sre stand-
ard bronz ska aet In top of occnorste as dsseribed in notes 1%,
Ta and 1lb.

Meference mark Wa.l is 7.5 fest X of road, 93 fest ¥ of high=
water line, 5@ fset 8 of pslmmett Mark projects 3

Rsfersnce merk Ho.2 18 0.5 feet 3 of twib-ocak in B
olearing, 102 fect ¥ of road st entrasncs to woods, 148 fest ¥ of
high-water line, and projects & inchas.

Adwuth zark 1s 3 faat W¥ of wire fence, O fest OW of 18-
inobh sah, 55 fest WE of l2-inch sweet v w4 ir fenoe oorDer,
184 faer E of rosd, and projacts 4 lncha

To resch from ccurthouse in Inverness, go W on .8, Bigh-
way 41 (bmin Street) 0.8F mile; turn right on paved atrest and
follo® macadam roed to ita end and contipus on sapd romd, follow-
ing malnetravellsd n‘ for a totsl dlstanoe of 7,7 milss to Turmsrts
Comp on Withlacooche River. Just before entering cesp turm
laft st lkvge pine Etres and follow Aim treil through
for 0.8 mile to olesring on Yeft and stetion.

OBJECT

fanced lans

SISTANCE DIRECPION
CHASSA Test o= o0'aole
RoM.Mo.B (N} 168,78 79 8% 6.7
.M, No,.1 {BSE) 182,58 200 01 48.4
s M- {33F) 0.15 mile ge4 06 54.0
[ 3 ;j . towsr saw ptetions CASSA and LIVEOAK, but falled
to sas .

TURNER (Citrus County,P1- " L.A., 10854;8.B,L., 1957 }--Atatlon
and a1l BAarks recovared an de wd and in good oondltion,
additionsl deecription follow

Station is on the 8 shors of the ¥~ eccohas River, near
the ¥ tip o & smmil triengular clearin I & elight viss at
the K snd of & doubla row of palmettoes, .. fest F of ths tallar
of two palm trees, 82 feat W of & 4~foot burned oui mnag, sbout
B85 yards K of sdge of river swamp, abcut 90 yurds W of the high-
tine of ® bank of river, Mark projscta 4 inchas.

Lol

WILIMDOD (Sumter County, +L.,1937 ) ==Atation i *
2,7 mlles by road WOV of WilC huse of and on
Simber land owned by Mr. Cerv
1ine of woods road and 22 fee
pine. It projegts T Lnobea.

Burfaas, undsrground, referencs snd st
ard bronze disks sst 1n concrete sd dsworib
and 1ls,

Raference Eark No,l is lotuted NW of the statiom, & fest BOE
of w BQuirs» =~ine, and 17 paces ¥ of the center 1ine of the wsods

triangular blese on £2~inoh

s Are ptapd-
ites 1n, 78

road.  I¢ szte 4 ipche
Rafe1 mark Wo.Z 1 P the 1 on, 10 B of the
q iine of the woods roa B fest of u 1 | pios

t It projscts 4 inchas.

aeimuth mark 11es on the wo. b road Q.48 wile @ of the lans
lending te the Caruthers dwslling. The mark is & yards ¥ of tha
oenter lina of the roud and 6B ysrde K of u sand oroes rosd. If
s 4 ysrds VAR of » sall pond and projests § inchsk.

P4 raach station from junstion of Mootes 23 and 3 in Wlld=
wood go W on Route 38, 2.8 miiva to & sand T-read gelng W. Tum
N oand go 0,656 mile to poilnt whare road turma ¥, contirue N past
Caruthers dwalling snd through gate Inte woods. Stetion 1les P8
of ghts on E side of Elnud: ad.

IMPTER nat
: L] 2 1]
5.*!?' {Approx. } .5 mle

oM. e, T

ight of u?-t sbove station sark = 3.7 rt.

Beight of telssnops above station mrk - 31 e
CoLOaRD

Figure 7.--Sample description of triangulation
stations on old format.




























































37

Federal Geodetic Control Committee, 1975, 1976: Specifiecations to
Support Classification, Standards of Accuracy, and General
Specifiecations of Geodetie Control Surveys. U. S. Department
of Commerce, National Oceanic and Atmospheric Administration,
Rockville, Maryland 20852, 30 pp.- o O

Gossett, F. R., 1950, revised 1959, reprinted 1971/1974:
Manual of Geodetie Triungulation, Spectal Publication No. 247.
U. §. Department of Commerce, Coast and Geodetic Survey
(now National Ocean Survey, NOAA), Washington, D. C., 344 pp.+

Hodgson, C. V., 1929, revised 1935, reprinted 1957/1961:
Manual of Seecond- and Third-Order Triangulation and Traverse,
Speetal Publication No. 145. U. S. Department of Commerce,
Coast and Geodetic Survey (now Naticonal Ocean Survey, NOAA),
Washington, D. C., 226 pp.O

Holdahl, J. H., and Dubester, D. E., 1971: A computer program
for traverse adjustments using plane coordinates. Proceedings
of American Congress on Surveying and Mapping, 3lst Annual
Spring Meeting, ASP/ACSM, Washington, D. C., pp. 562-572, O
[Documentation for this program can be found in: Holdahl and
Dubester, 1972: A computer program to adjust a State plane
coordinate traverse by the method of least squares {preprint}.
National Ocean Survey, NOAA, Rockville, Maryland, 234 pp.

(A traverse update, 12/01/72, 7 pp., accompanies this
documentation.)] o

Hoskinson, A. J., and Duerksen, J. A., 1952: Manual of Geodetic
Astronomy, Determination of Longitude, Latitude, and Azimuth,
Spectal Publication No. 237. U. S. Department of Commerce,
Coast and Geodetic Survey (now National Ocean Survey, NOAA),
Washington, D. C., 205 pp. O

Howe, H. H., and Hurwitz, L., (1964, 3rd ed.), reprinted 19%69:
Magnetic Surveys, Sertal No. 718. U. S. Department of
Commerce, Coast and Geodetic Survey (now National Ocean
Survey, NOAA), Washington, D. C., 20 pp. A

Kaufman, H. P., undated: The ABC of Triangulation Adjustment,
Publication G-45. U. S. Department of Commerce, Coast and
Geodetic Survey (now National Ocean Survey, NOAA}, Rockville,
Maryland, 14 pp. »

Kelley, C. F., 1971: What data? Froceedings of American
Congress on Surveying and Mapping. ASP/ACSM Fall Convention,
San Francisco, ACSM, Washington, D. C., pp. 407-433. O



38

Meade, B. K., 1964: The practical use of the Oregon State
plane coordinate system (preprint). Presented at the
Surveying and Mapping Conference, Oregon State University,
Corvallis. U. S. Department of Commerce, Coast and Geodetic
Survey {(now National Ocean Survey, NOAA), Washington,

D. C., 26 pp. O

Mitchell, H. C., 1950: VUse of State FPlane Coordinates in Route
Surveying, unnumbered USC&GS publication. U. S. Department
of Commerce, National Ocean Survey, NOAA, Rockville,
Maryland, 11 pp. *

Mitchell, H. C., 1948, reprinted 1974/1976: Definition of Terms
Used in Geodetic and Other Surveys, Speeial Publication No.
242. U. 5. Department of Commerce, Coast and Geodetic
Survey {now National Ocean Survey, NOAA), Washington,

D. C., 87 pp. ©

Mitchell, H. C., and Simmons, L. G., 1945, revised 1974,
reprinted 1975: The State Coordinate Systems (A Manual for
Surveyors), Special Publication No. 235. U. S. Department of
Commerce, Coast and Geodetic Survey (now National Ocean
Survey, NOAZA), Washington, D. C., 62 pp. +

Poling, A. C., 1947: Elevations From Zenith Distances (machine
computation with 6-place natural tangent tables) 0°-45°,
USC&GS Publication -56. U. S. Department of Commerce,

Coast and Geodetic Survey (now National Ocean Survey, NOAA),
Rockville, Maryland, 30 pp. #

Poling, Jr., A. A., 1973: Astronomical azimuths for local
control (preprint}. Presented to Joint American Society of
Photogrammetry/American Congress on Surveying and Mapping
Convention, March 1967. ©National Ocean Survey, NOAA,
Rockville, Maryland, 10 pp. O

Rappleye, H. S., (1948) 1963/1976: Manual of Geodetic Leveling,
Special Publication No. 233. U. S. Department of Commerce,
Coast and Geodetic Survey (now National Ocean Survey, NOAA),
Washing® n, D. C., 94 pp.O

Rappley . H. S., (1948) reprinted 1975: Manual of Leveling
Computation and Adjustment, Special Publication No., 240.
U. S. Department of Commerce, Coast and Geodetic Survey
(now National Ocean Survey, NCAA), Washington, D. C., 178 pp.D

o



38

Reynolds, W. F., 1934, reprinted 1934/1965: Manual of
Triangulation Computation and Adjustment, Special Publication
No. 138. 1U. 8. Department of Commerce, Coast and Geodetic
Survey (now National Ocean Survey, NOAA), Washington,

D. C., 242 pp.D

Rice, D. A., 195 : Ephemeris time and universal time.
Surveying and Mapping, XIX, (3), pp. 367-370.

Simmons, L. G., (1968), reprinted 1975: Geodetiec and Grid
Angles - State Coordinate Systems, ESSA Technical Report
C&GS 36. U. 8§, Department of Commerce, Coast and Geodetic
Survey {now National Ocean Survey, NOAA), Rockville,
Maryland, 5 pp.

Thorson, C. W., (1965) 1967: Second-Order Astronomical
Pogition Determination Manual, Publication 64-1. U. S.
Department of Commerce, Coast and Geodetic Survey ({(now
National Ocean Survey, NOAA}, Washington, D. C., 78 pp. «

Tomlinson, R. W., and Burger, T. C., (1971) revised 1975:
Electronic Distance Measuring Instruments, Technical
Monograph No. CS5-2. Control Surveys Division, American
Congress on Surveying and Mapping, Washington, D. C., 68 pp. #

#).5. GOVERANMENT PRINTING QFFICE: 1576 210-801/310 1-3






