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INTRODUCTION 

In  connection with its hydrographic operations the United States 
Coast and Geodetic Survey has established from time to time many 
tidal bench marks along our coasts. Numerous requests from en- 
gineers and others for descriptions and elevations of these bench 
marks have led the bureau to begin publishing the data which are in 
manuscript form in the files, in order to be able to furnish the infor- 
mation more promptly and economically. I n  addition to the bench 
marks established by this survey, there are included also the bench 
marks of other organizations, such as municipal, State, and Federal 
engineers, which have been used by tliis bureau in the execution of 
the hydrographic work along the coast. 

This information is being made nvailable by sections of the coast. 
Because of the many i*equt+h for the informat;on for the vicinity of 
New York City, the first section to be published was for the State of 
New York, as given in Special Publication No. 83, issued in 1922; the 
second section, for the District of Columbia, is given in Special Pub- 
lication No. 119; the third section, for the State of Rliodc Island, in 
Special Publication No. 128; the fourth section, for the State of 
Connecticut, in Spccial Publication No. 133; and thca fifth srction, 
for the State of California, in Special Publication KO. 141. The 
present volnnie is the sixth of tlhe series and will be followed from 
time to time by similar volumes covering other sections of the coast. 
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STANDARD BENCH XARK 

Various kinds of bench marks have been used to indicate the point, 
of which the elevation was determined. Among these are nails in 
piles or other structures; small crosses and squares cut in curbstones 
and doorsteps; bolts in ledges, bowlders, and the foundations of 
buildings; and sometimes, just a well-defined point on a fixed object 
has been used. Since such marks may lack permanence an.d are often 
hard to identify this bureau has adopted a standard brass disk identi- 
fication mark. +he standard brass disk is 3% inches in diameter and 
has a shank or stem on the back 3 inches long for insertion in a build- 
ing or other substantial support. 

At  present there are two types of standard disk bench marks, as  
shown in Figures 1 and 2. The type shown in Figure 1 was formerly 
used in all leveling work of thc bureau but is now used chiefly by 
hydrographic parties running short lines of levels, while the type 
shown in Figure 2, which provides a place for inserting the elevation 
above mean sea level, is used for lines of the first-order level net 
of the United States. The other forms of the standard brass disk 
shown in Figure 2, though not intended pr i~iar i ly  for bench. marks, 
inay be used as such when their elevations have been determlned. 

DATUM PLANES 

I n  all engineering work where it is necessary to determine differ- 
ences in elevation by spirit levels, and especially where it is desired 
to coordinate the work of various surveys, it is in the interest of 
efficiency and economy that a uniform datum be used. It has fre- 
quently happened that the various engineers operating in the same 
locality have used different arbitrary datums, which has led to much 
confusion. This condition can be obviated by the adoption of a, 
single, reliable datum. Datums based on tidal definition are the 
beet for both practical and scientific work, since they may be 
recovered eten though all bench-mark connections be destroyed. 

Of all the tidal datums, mean sea level is the most nearly fixed and 
therefore the best. By a network of first-order levels it has been car- 
ried to many parts of the interior of the country, and new level lines 
are being added to this level net each year. 

Mean sea level, as determined a t  the primary tide stations on the 
open coast, may be considered for all practical engineering and 
surveying purposes to be in the same equipotential surface and may 
be defined as the level about which the tide oscillates. As deter- 
mined by this bureau, it is derived from the hourly heights of the 
tide as referred to the zero of a fixed tide staff which has been con- 
nected with a primary bench mark by spirit levels. Because of the 
disturbing influences of wind and weather, an accurate determination 
of mean sea level must be based on observations extending over R 
considerable period of time. I n  eneral, a series of tidal observa- 

sea level within 0.02 foot; observations covering a period of a year 
will determine it to 0.05 foot, and a month of observations may be 
considered to determine it within 0.10 foot. 

tions three ears in length will, w i en corrected by comparison with 
the results H rom a suitably located primary station, determine mean 
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FIG. 1.-STANDARD B E N C H  M A R K  
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On inside bodies of water draining large areas which are subject 
to a considerable fresh-water run-off, mean sea level tends to  stand 
somewhat higher than on the open coast. I n  tidal rivers where the 
seasonal variations in run-off cause relatively large fluctuations in 
level it is sometimes preferable to speak of mean river level rather 
than mean sea level, though mean river level is determined by 
averaging the hourly heights of the tide, which is precisely the 
same manner in which mean sea level is determined, 

While mean sea level is the most nearly uniform, or fixed, datum 
over a wide area and is the primary datum through which different 
surveys may be coordinated, other datunrs are also useful for hydro- 
graphic work and harbor engineering. Therefore, the elevations of 
the bench marks in this publication are referred to niean low water 
as well as to either niean sea level or half tide level, as the case 
may be. Those bench marks which have been connecte,d with the 
first-order level net and are near a primary tide station are referred 
to mean sea level; all other bench marks are referred to half tide 
levcl. The relations of other tide planes to niean low water are 
given in the table following the descriptions and elevations of the 
bench marks for each station. 

Half tide level is determined from the high and low water readings 
and lies midway between the planes of mean high water and mean 
low water. It should be carefully distinguished from mean sea 
level, which is determined from the hourly heights of the tide. For 
most places on the open coast half tide level does not differ much 
from mean sea level, and for practical purposes the two planes may 
be used as if identical. On inside waters, especial1 on the upper 
reaches of tidal rivers, there ma be a considerable &Terence in the 
elevations of the two planes. Tze relation between these two planes 
at  any place is fairly constant, and for places where the relation has 
been accurate1 determined from a year or w r e  of observations the 
one may readi 9 be derived from the other. 

At  Atlantic eit , based on 13 years of ohervations, mean sea level 
is determined to %e approximately 0.03 foot above half tide level; 
at Cape May Harbor, Cold Spring Inlet, based on 20 months of 
observations, mean sea level is 0.04 foot above half tide level ; while 
up the Delaware River in the vicinity of Carnden and Philadelphia, 
based on 21 years of observations near the foot of Chestnut Street, 
Philadel hia mean river level is found to be 0.16 foot above half 
tide levef $his comparatively large difference between mean river 
level and half tide level is due to the fresh-water flow and the slope 
of the river bed. Mean river level a t  Camden and Philadelphia is 
also approximately three-quarters of n foot higher than mean sea 
level brought by first-order levels from Sandy Hook and Atlantic 
City. 

Mean high water is the mean height of all high waters and mean 
low water the mean height of all low waters for the period of the 
observations. The difference in height between mean high water 
and mean low water corresponds to the mean range of tide. The 
relation of mean high water and mean low water to half tide level 
a t  any point is equal to one-half the mean range of tide above and 
below that datum. The mean range of tide varies considerably from 
place to place, depending in a large measure on the location, depth 
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of water,.and configuration of the coast line. Therefore, mean high 
water and mean low water are not uniform datums over a large 
area, like mean sea level and half tide level, but vary in proportion 
to the difference in the mean range of tide over that area. Mean low 
water on the Atlantic coast of the United States is of importance 
as the hydrographic datum to which all soundings on charts and the 
predicted heights in tide tables are referred. 

The highest and lowest tides represent tlie probable extreme heights 
for each locality and, in places where long series of observations are 
not available, have been estimated to the nearest half foot, based on 
the highest and lowest values observed in that region. 

u. s. COAST AND GEODETIC SURI 

BASES O F  ELEVATIONS 

The elevations of the bench marks at  the various tide stations are 
in most cases based on local tidal observations which have been 
reduced to mean values by comparison with simultaneous observa- 
tions at  other stations where longer series of tides have been ob- 
served. As explainctl on pnge 2 ,  rcptrditq tlie tloterminntion of 
mean sea level, the accuracy of the elevations of the bench marks 
at  the different tide stations will, in general, vary in accordance with 
the lengths of the tidal series upon which the depc1ld. Those bench 

are located near a primary tide station, where several years of tides 
have been observed, are referred to the standard datum of mean sea 
level. A well-determined plane of reference is thus afforded for all 
such bench marks. At stations where shorter series of tides have 
been observed the bench marks are referred to half tide level. A 
statement in regard to the lengths of the tidal series at each station 
precedes the descriptions of the bench marks at that st a t’ ion. 

The elevations of the planes of mean high water and mean low 
water given in the tables following the descriptions of bench marks 
a t  each station were obtained from mean sea level or half tide level 
through the local mean range of tide, while the elevations of the 

lanes of hi hest and lowest tides are based on the highest and 
&west tides o % served in that region, especially a t  the nearest primary 
tide stations, where long series of tides have been observed. At 
Atlantic City the dates and heights of the actual highest and lowest 
tides observed during the period of the observations are given, but 
for the other stations the heights have been estimated to the nearest 
half foot above and below the plane of mean low water. The purpose 
of furnishing these highest and lowest elevations is to give the engi- 
neer an approximation of the extreme stages of the water that may 
occur in the different localities. 

marks, which have been connected with the i rst-order level net and 

CHANGES IN ELEVATION 

Although a bench mark may appear to be quite permanent in char- 
acter and corres ond with its description, the elevation may have 

immediate locality from constrnction work or from other causes. 
Engineers arc therefore cautioned to  make use of a t  least two bench 
marks where possible. They will confer a favor on the profession 
and on this bureau by reporting to the Director, United States Coast 

changed materia F ly since its determination because of settling of the 
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and Geodetic Survey, any changes in elevation or destruction of bench 
marks noted, in order that information in regard to these marks 
may be kept up to  date and this publication revised when necessary. 

DESCRIPTIONS AND ELEVATIONS OF TIDAL BENCH MARKS, 
STATE O F  NEW JERSEY 

[The year of establishment is given in parentheses following the number of the bench 
mark] 

I+URGEN POINT, ICILL VAU KU1.L 

The elevations of the following beiidi miirks are based on 17 high waters 
and 16 low waters observed during tlie period November 17 to December 12 
1919, reducetl to mean value9 by comparison with simultaneous obserwtions 
a t  Fort Hamilton, N. Y., where the datum is  based on 30 years of obsei'vntioiis. 

Bench mark 1 (1919), Bergen Point, is a ( h i s t  anti Geodetic Survey stnndard 
dirk set in cement in a drill hole made in the mncretc foundation of a sinall 
steel water tiink supplying pump house (on water front) of the Safety Insu- 
lated Wire ti Cable Co., Bayonne, N. J. The water tank is loaited iit the  
southwest corner of storcihouse No. '3. Elevation: 10.09 feet above menn low 
water ;  7.79 feet aliove half tide level. 

Bench mark 2 (1919), I : e ~ g e n  Point, is a Const and Geodetic Survcy st:inil:ird 
disk set in cement in drill hoie made in the southeast of tlie four concrc~te foun- 
dations supporting large steel water tank, about 75 feet south of and between 
building No. 1 arid building No. 2. Elevation : 10.72 feet above mcaii low water ; 
8.42 feet :iliove half tide level. 

Bench mark S (1919), Bergen Point, is :I Coast and Geodetic Survey standard 
disk s t  in cement in drill hole made in the concrete foundation of steel ladder 
leading t o  roof on the west side of building No. 1, near south end. Elevation: 
10.51 feet ahove mean low water ; 8.21 fcet above half tide level. 

The elerations of other tide planes at Bergen Point rrferrcd to mean low wurer 
are a s  follows : 

IJieliest tide _________-----__________________________--------_------------ 8. 00 
Mean high water _ _ _ _ _  ---- ................................................ 4 . 6 0  
Hnlf tide level _______---__---_________________________------------------- 2 . 3 0  
Mean low water-------------------_--------------------------------------- 0 . 0 0  
Lowest tide-------------------------------------------------------------- -4 .00 

EIECAUOUS, HACKENSACK RIVER 

Feet 

The elovations of the following bench marks are referred to the nienn low- 
w a t w  datum of the United States Army Engineers at Little F twy,  csrried to  
Swnucus by levels in 1915. 

Bench mark 1 (1916), SecnuczLs, is a cross with the letters '' U. R. C. b G. S." 
cut in t h r  east end of the  ahutment a t  the south end of the Pnterson pl:unk-rortd 
britlge ovcr the river. Elevation : 13.20 feet above mean low water ; 10.63 feet 
above half tide levcl. 

Bench mark 3 (1915), 8ec?nucus, ie a Coast and Geodetic Survey triangulntion 
station mark a t  triangulation station " Hud " and is rmbectdrd in a block of 
concrete arid plaeed betmoen the  mbblestont~s of the road tit the eastern c w l  
of the plnnk-road bridge. It is 22.3 feet southwesterly from bench mark No. 1. 
Elevation : 12.46 f w t  above mean low water: 9.88 feet above half tide level. 

The elevation of other tide planes at Set-aucus referred to  Inran low water 
are as follows: 

Highest tide------------------------------------------------------------- 8. 00 
Mean high water--_------_---_-____________________---------------------- 6 . 1 4  
Halt tide level _____________-_____-____________________-----------------~- 2.67 
Mean low water ______---__-__--_--- - -_-_------__-_--__--_________________ 0.00  
Lowest tide--------_--------------------------------------------~--------  -3 .00  

Feet 

LINCO1.N €II(tNWAY BRINE, PASSAJC RIVER 

Thr elevations of the following bencli miirks a r e  biised on four hirh lvltters 
and four low waters observed during the period August 28 to 30, 1920. rcqluced 
to  mean values by compariaon with simultaneous observatioiis at the Subniarine 
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Boat Corporation dock a t  Port Newark, which in turn had been reduced to mean 
valuc’s by comparison with simultaneous 0bs:rrviLtions a t  Fort Hamilton, N. Y., 
where the datum is based on 30 years of obqervations. 

Bench mark 1 (1920), Lincoln Highway Bridge, is the upper surface of the 
third course of masonry from the top forniing the pier on which the east end of 
the thaw spnn rests. I t  is on the east side of the north end of the  p!er. The 
murk has the  k t t e r s  ‘‘ U. R.” on either side of the  crowfoot which points down 
to the brncah. Elevation: 6.93 feet above mean low water ; 4.68 feet above half 
tide level. 

Bench mark 2 (1920), Lincoln Higlbway Bridge, is  a cross, surrounded by the 
letters “ U. S.,” on the north side of the head house of Henry Ford & Co.’s 
Plant on the east side of Passaic River, adjoining the bridge and highway. 
The head house fronts on the river and is about 400 fec.t distant from the 
Lincoln Highway. The m n i  k is on thc. north side of the northwest corner about 
1 foot from the edge and 1% fect from the  paving or grouird. The mark is 
chiseled about 1h inch into the concrete, and the elevation is to the horizontal 
cut. Elevation: 10.08 feet above meaii low waper; 8.63 feet above half tide 
lei el. 

Bench mark 3 (1920), Lincoln Lligh‘wau Bridge, is a aquare, surrounded by the 
letters “ U. S. C. S.,” cut in  the step or bench on thc east abutment of the 
Lincoln Highway Bridge over the Pnssaic River. The mark is on the south 
side of the bridge, about 10 feet below the floor of the bridge. I t  is located 
about 6 inches i rom the southwest corner of the bench aiid chiseled into the 
stone masonry. Elevation: 995 feet abovr mean low water;*7.60 feet above 
half tide level. 

The elevations of other tide plans at Lincoln Highway Bridge referred to 
mean low water are a s  follows: 
Highest tlde__----------------------------------------------------------- 5.00 
Ma’an hikh water __--_-____---_----_------------------------ ------ ---- ---- 4.70 
Half tlde level-----------_---___-------------------------------------------- 2.35 
Mean low water ________________________L_______________----- ---- ----- ---- 0.00 
Lowest tlde-_--------_-----____-_______------------------------------------------ -3.00 

Feet 

PORT NEWABK, NEWARK BAY 

The elevations of the following bench marks are based on flve months of 
automatic gauge records for the period March 1 to July 29, 1919, reduced to  
mean values by comparison with simultaneous observations at Fort  Hamilton, 
N. Y., where the datum is based on 30 years of ohserva ions. 

Bench mark N. B. 22-8 (city of Newark engineers), Port Newark, is a s-ipch 
brass plug set in the concrete dock wall tit station 04-47.412 of th2 rear  of dock 
base line of the Submarine Boat Corporation. It is 71.5 feet west of the south- 
east corner of the went light-tittings warehouse, and 16.5 feet north of the 
most westerly of a group of three columns supporting an elevated railway. 
Blevation: 10.78 feet above mean low water ;  8.43 feet above half tide level. 

Bench mark 2 (1922), Port Neiuurk, is a Const and Geodetic Survey standard 
disk set in  concrete dock wall of the Submarine Boat Corporation. It is 
about 800 feet west of benrh murk N. B. 22-A and about 10 feet east of divi- 
RiOn fence line between United States Army Quartermaster Base and city Of 
Newark dock. Elevation: 10.83 feet above mean low water ;  8.48 feet above 
half tide level. 

Bench mark 8 (1822), Port Newark, is a Coast and Geodetic Survey standard 
disk set in concrete in the center of a 12-inch riveted steel pipe, which used 
to be a flag pole of the Submarine Boat Corporation a t  Port Newark. A flve- 
pointed concrete s ta r  Eurrounds the mark nnd is about 12 feet in diameter. 
The pipe, flllerl with concrete, extends about 15 feet below the surface. Nleva- 
tion : 10.92 feet above mean low water ; 8.5i feet above half tide level. 

The elevations of other tide planes a t  Port Newark referred to mean low 
water a re  as follows: Feet 
Hlghest tide---_--------------------------------------------------------- 5.00 
Mean hlgh water ____________________------------------ - -----__ -- ----- ---- 4.70  
Half tide leve]-_-_---_--_------------------------------------------------ 2.85 
Mean ]ow water ________________________________________------------------ 0.00 
Lowest tfde-------------------------------------------------------------- -4.00 

ELIZABETHPORT, N W A R K  BAY 

The elevations of the following bench markq are  baRed on 6 high waters 
a_”d 7 low waters obmerved October 11 to 14, 1886, and 3 high waters and 4 low 
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w:iterx obuerved November 8 to i. 1920. The first series w:is reducrd to mean 
values 11y conipnrison with simultaneous obxeivntionv a t  Governors Island, 
N. Y., the dHlUln of which WILS htivd on 65 high wiiters a ~ r d  64 low waters. The 
second wries was reduced to menn value.: by vompurison with siniultanrouu 
observations :it Port Newirk, w1iic.h in turii 1i:itl l i c w i  rtxtlucril to ineiln v:tlues 
by comparison with simultaneous observations a t  Fort H:imilton. N. Y., where 
the datum is based on 30 years of olrzrervations. A mimi of the two series was 
taken. 

Bench mark 1 (1886). El4~c~bf thpoi ’ t .  is the center of i i  cross cut in n brick 
a t  tlie southeast vorner of S. I,. hloorcd & Son‘s Foundry. It ix i n  the sevelith 
wurse  from the bottom and nbout 2 feet frcini wherc the friime part of the 
buildill;: join* to tht* Ilric4Iis. The fowldry is o i l  the  (‘oriiw c)f Prc>nt nnti 
Franklin Streets. Bench mark is marked ” U. S.” I”lclvntion : 14.76 fect iibove 
mean low witer;  12.41 feet above half tide I t ~ r l .  

Bench mark 4 (1920), Elizabethport, is the top edge of ti square brnss plate 
set in th r  brickwork o f  th r  corner of Front arid Franklin Streets, 0 1 1  the  offi(*c’ 
of the Bethlehem Shilibuilding Corporation (1920). It adjoins the foundry 
on which bench nlrirk 1 ir I~icnted. Thia mark was ~ ~ t a l ) l i s h r d  by Mr. Welch, 
chief engineer of tlie shipyrirtl, nn(1 is marked 13 feet aliove mean ion- water. 
Elevation: 13.13 fret :rbove menn low water ;  10.78 feet above half tidc level. 

Bench mark 6 (1923), Iflixabcthport, is :I Co:ist :ind Geodetic Survcy stantlard 
disk. stnm]retl ” 13/1923,” set in cement in n hole drilled into the concrete sill 
of the northern door to thcl machine shop of the Moore plant of the 2:etlilelieni 
Shipbuiltling C:orpor:ition t i t  Elizabeth. I t  is on the sidtl of tlrr builtliiiq fnc-ing 
Front Street find i s  T’i feet south of the northeastern corner of tlie building. 
Elevation : 15 59 fert :ibovc nie:in low water : 13.24 feet above hiilf lide Irvt>l. 

Bench mark 7 (1923), EZizahrthport. is’ 11 Coilst i i i i t l  (:codelk Survey 
st:indnrd disk, strrmged “ 7/1923,” set irk ceineut in n hole drilletl into the top 
of the concrete post nt the northeastern corner of the Bethlehem W1iipl)riiltling 
Corporation wharf leading from Franklin Street. The conrrrtc 11oht i\ :I fourrcla- 
tion for n “niggerhead.” Elevation: 11.38 feet above menn low wnter; 8.83 
feet above half tide level. 

Bench mark 8 (1923), EZixabethport, is  a Coast and Geodetic Survey s+nndnrd 
disk. stiunped “ 8/1923.” set in crment iii n hole drilled jirto tlrc cLoirc*rt~((~ sill 
of a cellar window at thc rear of the new officcb building of the RIoorc’ pliint, of 
tlicb 13ethlchcm Shiphnilding Coiyorntion. It is  between tlrc voncwtr incline 
and the fire escape. Elevntion : 19.97 feet above iiietiii lo\\ \v;itw : 17.62 feet 
above hrtll‘ t i dc  level. 

Thr rlwatioiw of thr other tidc plmic~.s fit P:lie:ik~fhl~cirt ivfcrroil to i i irnii  1 0 ~  
water are ns follows : 

Highest t i A e - _ - - - - - ~ - - - - - - - - ~ - - - - - _ ~ - _ - - - ~ _ _ - - - - ~ - - - ~ - - ~ _ - - _ _ _ - - - - - - _ ~ - _ -  8.00  
Meail high uiitcr _-.--- --_ - - -  - - - -_  _ _ _ _ _ _ _ _ _ _ _ _  _ _  _ _ _ _ -  _ _  _ _ _ _ _ _ _ _ _ _  4.70 
IIdf tidc level -_______-___-__----_--_---_-__----_--_-_-~.---- _ _ _ _ _ _ _ _ _ _ _  2.36  
Mean low water _______-__.___-----_____________________. _ _ _ _ _ _ _ _ _  _ _ _ _ _ _  0.00 
LowrRt tidc _ _ _ _ _ _ _ _ _ - _ -  ______---_---_---_____________________ _ _ _ _ _ _ _ _ _ _  -4 .00 

Feet 

l l M , Y V l ) K l i E  I W A C I I .  l\AI:IT \h 1 3 i Y  

The elcvtitioiis of tlrr following I i c w 1 1  riiark. t i w  briwtl ulmi two low waters 
observcd 011 Sel)tciliber 1 0  and 13,  1926, retlucwl to nicwii valnc~h by cwnrparison. 
with simultanrwus oliwrvatioiis :it Pniidp IIonk. and o i i  the iilenn seti-levt8 rlchva- 
tion of Itt~nc.11 ninrk F-1 obtriined froi)) a line of first-order lwc,ls run in 1914 
by the Coast and Gcwdrtic~ Survey fr (mi Smitly Hook to P t w h  Amlxiy. ( SLV 
Snndy Hook, p. 8.) 

Bench mark F-1 (l914), Belacdere Beach. is a Coast mid Geodetic Survey 
standard disk in  the top of tlie northwest pier of the rs111till niuwiiry britlge about 
200 meters east of tlie milrontl station nt Lorillard. Elevation : 15.13 f t b r t  above 
m e ~ n  low wntt’r : 13 58 feet above iiienii sen levrl. 

Bench mark 1 (1926), HeZevedere Beach. is ti Coast t ind Geodt2tic Survey 
stnndard disk, stamped ‘‘ lh926,” set flush in the top on the ~iorthwest twrner 
of the concrete pier which supparts the IIiEl’tlr end of the Iiigliwuy briclge which 
sp&nR Waackiinek Creek a t  the junction of Laurel and Maplewcwrrl hvtlllues nt 
Belvedere Bench. Elevntion : S.3G feet above m a n  low wnter; 6.S1 feet nbova 
mean Rea level. 

Bench mark 2 (1926), Beluedcve Beach. is a Coast and Geodetic Survey 
~ t a n d a r d  disk, stairiped ’‘ 2/192(3,” wt flus11 in the southeast corner 011 top of 
concrete railing of the  veranda of Mnlrler’s H d e l  nt Belvederra I%rrich, Thb 

111963-28-2 
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ATI.AN’I’I(’ (’IT1 

The elevations of the followine beudi I I I ~ I I ~ S  are b a ~ t l  011 l:i gcars of 
a i i tmat ic  gauge recr,rds observed (luring thc in ricd 1912 to  19%. w1iic.h have 
twen reduced to meari values by coinparison with simultaneous olwtq-vations at 
Baltimore, Md., where the datum is based on 39 years’ observations. Nine yeam 
L f  the  qbservations at  Atlantic City, 1912 t o  1920, iticlusive. are from the r m r d s  
8f 111 nutonlatic tide gauge maintuinrd on the Million Ihllar l’ier, and four 
.tears, 19x3 t o  1926, inclnsire, are from the  recorcls of n n  :intonxitic iiiitx galt~ge 
still being miiintainwl 311 the  Htet.1 pipr. 

Bench mark 1 (1867), ,LtZantic City, called f h c t  “Al)secou 1,ight Hench M:lrk,” 
is  a plain chiwled snr faw upon the top of l h ~  :I‘ 11lrir ( tqring of t lw  hto l le  
foundation dirwtly henc~itli the west. cnriiw of thr north wintlow and :;.I feet 
below the upper outside edge of tht. iron wintlow sill on tlir north side of the 
lighthouqe. Measuring upon the first c(iiirse of brick :ihow the (.oping, it ia 
16 f w t  7 inches from the north f a w  of the wing w:ill cwritaininr: the arcade 
c~iitriiricc~ to thc lowrr. Kleratioli . 10 i4 fret n t ) o v c b  n1c:in low wiitc1 ; 8.89 
fret above mean sea level. 

Bench mark E 4  (1924), Atlu~rtic Cify ,  is a C 3  t :ii?tl GrotWtic Snncy stiindnrd 
disk in a conrrete post in  ii g r n w  Tilot iii A b  )n Light rtwvvfltioii >it PnviAc 
arid Vermont Avrnue.. 32.1 feet mirth of the l igl i t l iou~e.  JClfwttion : 10,:i-i fvet 
above nican low witer ; 8.29 feet abovr mrtrn . 

Bench mark 28 (1911), AtTnntic: Citfi, is :I of litws, nhont 1 in& long 

thv first door froin cwner on P:icific Avcwic? side, on Wilen Hall, a brick 
t ~ i i i l d i n ~  on c a d  wrnc-r of Pacific and C o n n w t i c ~ ~ t  Avenues. B:Ievvn tion : 10.87 
foet :il)ovc mean low watcr ; 8.82 fect ahove mean swi lcvel. 

Bench mark 27 (1911), A t l o n t ~  Cif? / ,  ic: n cross of linrs, about 1 inch long 
rind lh inc.11 drep, cut in the  ~ior l l i  C O ~ J I W  of \tone tloor.;ill a t  cornw ciitr:ince to 
Jackson’s drug store, n hrivk huiltling ;it tho Past vwti(lr of 1’:wifir nntl Dvl:iware 
AVPIIU~S.  1Slevation : 10.81 frrt abow nieari low watrr  : 8.70 f w t  above mean 
S w I  Irvf~l.  

lflcrnfic City, is a Coast and Geotletic Survey sttintl:inf 
disk, stnnilietl “ 2C,/1922,”itr~t i n  thr vertical fount1:rtion of t h c  post-offiw build- 
ing :it t I iv  soul lirn5t corner of I’avifk tinil I’cnnuylv:rnia Avcrriies. Tlw mark 
is :ihout 8 inc~ht~s :iliovc. tlit. p;tvemc~iit ant1 a fcw in(.hp, to thc l  lrft of thtx sfeps 
:it tht. c r i f  r:incv on I’rnnsylvnnin A v t m w ,  nrar thr coriirr O P  tlir biiildlng. 
Elcvatioit * 12.,52 fcct iitrore I ~ ( ’ : I I I  1 0 1 ~  \rator. : 10.47 f w t  iihJve mc:in MVI 
It.vrl. 

Bench mark F-4 (1924), I2lZrciific C i t ~ ,  is :I (‘onst nntl (:,dctic S u r v q  htandd 
nrd disk s r t  horizontall) in fir\t stone s t r p  of Atlantic- Avnmo entr:ince to city 
hall, 5 inclws from w:~Il nntl 3 inches from rvc-t wlgc, of strp E1cv:ition : 
11.45 f w t  :ibovc rnean low watw ; 9.40 fcr t  ahow inrnn srii IweL 

Bench mark 34 (1922), 1 4 t ! ~ Z / i / t v  Citu. is :I (%:ist :ind Crofletic Survey stand- 
ard di5k. stnmped “34/1!)22,” i r i  sill :it loft side of ctitrnncc to the Antoinette 
Apartment 11011s~~. 140 Sriuih Virxiiii:i Avriir~c T~%~: i t ion  : 32.27 fcct above 
mean low water : 10.22 fect abovr me:in sea I ~ v c l .  

Bench mark 33 (1922), Atlantic Cit?/, is a Const and Grodrtic Siirvey stnnd- 
ar(1 diuk, stamprtl “ 33/1922,” sct  in top of large concrrtr pile or pier on the 
east side of Steeplrchase I’ier. It is the first large pile from the Iioard Walk. 
Elevation : 10.0s ftet nhovr mean low wairr  ; 8.03 f w t  aha\'(* mr:in scn Icvel. 

Bench mark 32 (1922), .4tlantic Cit?/. is a Coast and Gvodetic SUITC~ stnnd- 
:lrd dislr, stamped “ 32/1%2.” sct in the. r e m ~ n t  surfacp on thp east side of 
the most eastorly column of thc :ircwl(J of ITnddori Hall. Board Walk be twen 
North Cnroliria and Pennsylv:inia Averiurs. Elevation : 15,%? f w t  n h v e  mean 
low water ;  33.78 fret above m ~ a r i  sea level. 

Bench mark 31 (1922), Atlantic City ,  is a Coast ant1 Geodetic Survey stand- 
ard disk, Htamprd “31/1922,” i n  sill a t  l r f t  side of main rntrancc to apartment 
houso tind husinew building at  southwest rornrr of Ncw York and Pacfflc 
Ave~lues. Elevation : 11.17 f w t  tihove niwn lorn water : 9.12 feet above mean 
sea I(Tf?l. 

Bench mark 23 (1911), Atlantic City,  is a cross of lines, abollt 1 inch long 
and 1/4 inch ilwp, r u t  on the top of grmite sidfnp at  sonthc:ist end of steps at 
mnin entrance on Illinois Avcnut. to the library building :It the  north corner 
of Pacific and Illinois Avenues. I t  is about 3 inches from east corner of siding 
and is on level with the top of the (lark-colorcd granite foundation of the 

mtl inch declp, cut o i i  ~iortht~ast  rntl of ston nt (XrllriiIIW t o  hflrbt>r shop, 

Bench mark 26 (1911) 
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building. Elevation: 12.73 feet above mean low water ;  10.68 feet above me:in 
sea ltvel. 

Bench mark 30 (1922), Atlantic City,  is :I Coast and Geodetic Survey stand- 
a r d  disk, st:uiiIwd ‘‘ 30/1922,” a t  high-school building, corner of Ohio rind 
Pacific Avenues. The disk is set in the stoiie sill on the norlherly s (le of the 
center archway entr:ince from Ohio Aret~uc~. Elevation : 11.72 fvet above niean 
low water ; 9.07 feet above nic:iu sea level. 

Bench mark 18 (1911), dtlnntzc City ,  is a cross of linea, about 1 inch long 
and 1/4 inch deep, cut in thr. iiortliwest erid of stone doorsill of a brick building 
on Arkansas Avetiuc, ;ihi)ut 100 feet from the e w t  corner of the building wli ch 
is at the west corner of Uomd Walk antl Arktinsas Avenue. Elevution: 13.i2 
feet above mean low water ; 11.67 feet above mean sea level. 

The elevations of other tide planes a t  Atlantic City referred to nieiin low 
water are as follows: 

Highest tide observed (Feb. 5, 1920) ______---__-____-__-----_------------- 7.50 
Mean hlgh wnter ___-  ---- ----------______---_____________________---- ~ 4 . 0 4  
Mean sea 2.05  

Feet 

LONQPOBT, GREAT wa m m o n  

The elevations of the following bench marks are  based on five iiioiiths of tidal 
observations made bJ’ ai1 automntic tide gauge IYIaitItiIilltd on Nugetit’s Pier 
dnr.ng the months of August and Oetokr ,  1925, anil January, February, and 
March, 1@6, in rooperation with the Ikpnrtment of Conservation aiitl Develop- 
ment of the St:itc of New Jersey. These absrrvatitrns were reduced to niean 
values by c*onip;trisoii with siinultaneous observations nt Atlantic City, where 
the datum is based on 1 3  years’ o k r v a t i o n s .  

Bench mark 1 (1901), f ~ m g p o r t ,  is the top of the corner of the granite corner 
stone on the north corner of the Longport Borough Hall at the south corner of 
Atlantic and Fifteenth Avenutls. Tlir stoiie has  the date ” lS(30 ” cut into its 
side. Elevation : 11.96 feet above niean low water ;  10.01 feet above half tide 
level. 

Bench mark 2 ()Sol), Longport, is the base of a triangle cut into the brick 
on the north corner of the large chimney on the rear  of the Aberdeen Hotel 
at Sixteenth Avenue. I t  is marked “ U. 8. B. M.” It is about 4 feet abovr the 
ground on the northwesterly side of tlie chimney close to a sninll porch. 1Cleva- 
tion : 15.63 feet above mean low water ; 13.68 feet above half tide level. 

Bench mark 4 (1925), Lowpor t ,  is the top of the outer corner of the corner 
stone on t h e  north corner of the Church of the Redeemer, situated on the south 
corner of Atlantic and Twclntieth Avenues. The stone, which is about 3 feet 
above the sidewalk, has the date  “1908” cut into its northwest face and a 
cross cut into its northeast face. Elevation : 11.06 feet above mean low water ; 
9.11 feet above half tide level. 

Benoh mark 5 (1925), Longport, is  a Coast and Geodetic Survey fitand:ird 
disk set in the west face of the north corner of the 1,origyort Horough Hall at 
Atlantic and Fifteenth Avenues. I t  is about a foot below the northwesterly 
face of the corner s t m e  that  constitutes bench mark 1 and 2.1 feet above tlie 
sidewalk. Elevation: 10.28 above nienn low water ;  8.33 feet above half tide 
level. 

Bench mark 6 (1925), Longport, is a Coast antl Geodetic Survey Rtnndard 
disk set in the north corner of the top of a heavy concrete cover over a buried 
septic tank of the Longport sewage system at the south cornt’r of Atlantic ant1 
Fourteenth Avenues. It is  ribout 20 feet northeast of a small brick house that  
is par t  of the septic system. The surface of the concrete is about level with 
the ground. Elevation: 7.30 feet above mean low water ;  5.35 feet iibove half 
tide level. 

Bench mark 7 (1925), Aongport, is a Coast and Geodetic Survey fit:lndrw(l 
disk set in the southwesterly face (IitBar the south corner) of the concmte foun- 
dation of the United States Coast Guard Station on the n o r t h w s t  sidv of 
Atltintic Avenue near Twenty-third Avmue. It i s  2 feet above tlie gro1111(l 
level. Elevation 10.10 feet &hove mean low wntw; 8.13 feet above half ride 
devel. 
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The elevations of other tide olanes at Longport referred to mean low water 
a re  as follows : 

Feet 
Atghest 7 60 
Menn hiqh watpr---------_----------------------------------------------- 3.90 
Halt tlde level----------------------------------------------------------- 1.95 
Menn low water _____-_-_-______________________________------------------ 0 .00  
Lowest tide-_----_------------------------------------------------------- -3 .00  

CAPE MAY HARROR, COLD SPRING INLEI! 

The elevations of the following bench marks a re  based on 19 months of auto- 
matic gauge records; made during the period October, 1924, to M:W, 1926, inclu- 
sive, reduced to mean values by comparison wilh simultaneous observations at  
Atlantic City, where the datum i s  bawd on 13 year.: nf observations. 

Bench mark 1 (1924). (‘cipe Mn?/ Harbor, is a C‘o:r\t and Geodetic Survey 
standard disk. stamped “NO. 1/1924,” set in cement in a dr.ill hole in the north- 
east corner of the concrete baqe of the steel signal tower just north of the 
Coast Guard station a t  Colt1 Spring Inlet. Bench mark is on the Naval Air 
Service reservation. Elevation : 9 62 feet abovt. mean low water : 7.38 feet 
above mean sea level. 

Bench mark 2 (1924), Cape Mal] Harbor, is a Coast and Ckodetic Survey 
standard d k k ,  stamped “ No. 2/1024,” set with cement in a drill hole in concrete 
in  the northwest corner of the top of the manholt. a t  the northeast corner of 
the intersection of the street I(%ading south from tlie Coast Guard dock and the 
first Ytreet running east and west, south of the Coast Guard utation. Elevation : 
30 82 feet above mean low water ;  8.68 feet above mean sea level. 

Bench mark 3 (1924), Cape Afnv Harbor, is a Coast and Geotlctic Survey 
standard disk, stamped “ No. 3/1924,” set in cement in n drill hole in the north- 
east concrete‘ pier supporting the low, bl:tck water tank on the Naval A i r  Service 
reservation a t  Mewell Point. This tank is a t  the southenyt corner of the inter- 
section of the entrance street of the reservation and the first street running 
north and south from the entrance. Elevation: 12.14 feet above mean low 
water ;  9.90 feet above mean sea level. 

Bench mark 4 (1924), Cnpe Mail Harbor, is a CoRAt and Geotletic Survey 
standard disk, stamped “ No. 4/1924,” set in cement in a drill hole in the south- 
west concrete pier supporting the tall water tank on the Kava1 Air Service 
reservation a t  Sewell Point. This tank is sbout 100 feet northenst of the 
intersection of the entrance street of the reservation anrl the first street running 
north and south. Elwation : 12.27 feet above mean low wnter : 10 03 feet above 
mean sea level. 

Bench mark 5 (1924), Cape Ma?! Harbor, is a Coast and Gmdetic Survey 
standard disk, stamped ‘‘ No. 5/1924,” set in cement in a drill hole in  the con- 
crete porch of a large warehouse on the Naval Air Service reservation at 
Sewell Point. The warehouse is on the north side of the road leading from 
the entrance to the reservation and about 100 yards east of the intersection of 
this road and the road leading to the Coast Guard dock. The mark was set 
at the western end of the porch near the side of the building. Elevation: 
15.60 feet above mean low water ; 13.36 feet abpve mean sea level. 

Bench mark 6 (1914), Cnpe May Harbor, s a Coast and Gmtletic Survey 
btandard disk set in the center oP top of a brick pier, 1ocatc.d in the center of 
western jetty a t  Cold Spring Inlet, 32 feet 11 inches soulheiist of i t s  shore end 
near  Sewell Point amusement pavilion. A hole was exciivntrd in the rocks 
forming the jetty, and a brick pier 12 inches square and 3 feet high was  laid 
In cement in the hole and projecting a few inchcq above the surface of jetty 
and surrounded by broken stone and cement. In  September, 1924, it  w a s  
stamped ’‘ No 6, 1924.” Elevation : 10.45 feet above mean low water : 8.21 feet 
above mean sea level. 

Bench mark 2-4 (1924), Cnpe Mq), is n Coast and Geodetic Survey s tandard 
disk in a vertic-a1 drill mark in the precast foundatioil coping of the Merchants 
National Bank on the southeast corner of Washington Avfmue and Decatur 
Street, 9 inchc’s nbow the sidewalk and 2 feet 9 iiicl~cs noit11 (Jf the  southwest 
corner of the building. Eleviltion: 17.58 feet above mean low water ;  16.34 
feet above mean sea level. 

Bench mark Y-4 (1924), Cape May, is a Coast atid Geodetic Survey staiidarit 
disk in a vertieal drill miirk in thc. brick wall of Calk May High Mrllttol on 
Washington Avenue. It fnres street in w u t h  face of wwt wing of building, 
5 feet 10 inches west of west wall of ltrlildimg, 1 focit 1 inch above the grour~d, 
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5 feet 2 inches below the bottom of concrete water table, and about 100 feet 
buck from the street. Elevation : 18.43 feet above mean low mater : 16.19 feet 
iibnre mean ‘ea level. 

Bench mark A-6 (1924), Cape Mag, is  a Cbast and Geodetic Survey stantlard 
disk in caolicrete post set in small triangular grass plot of Soldiers and Sailors 
Monument a t  Coiumlria Avenue and Guerney Street. It is in line with the 
nionumrnt and eiwtric larnppmt a t  the west corner of thc plot, 25 feet 9 
inches west of thr  monument, and 10 fret 3 inches east o f  the  lamp-post. El* 
viitiori : 11.76 fc-et above mean low water ; 9.U2 feet above me:in sell l(w,l. 

Tlic eltwitions of othcr tide planes at  Cape May Harbor referred to  mean 
low water are  as follows: 

Feet 
Ri~$wst tlde 8 00 
Mean high water ___________-____________________________----------------- 4.40 
Mean sea level__-------_------------------------------------------------- - . 24  
Jfalf tide lpvc . l______-______-__-_______________________-~-- - - - - - - -_- - - - -~-  2 20 
Mean low watcir 0.00 
Lowest tide-_--__-_---------------_--------------------- _ _ _ _ _ _ _ _ _ _ _ _  _-_ -2 .00 

CAl’m MAY, MUNICIPAL PIER 

The elevations of the following bench marks :ire based on 1301 high waters 
and 120 low waters observed during the  period Auguqt 6 t o  Octobrr 22, Inn, 
reduced to mpnn v:ilues hg cornparism with siniuitnneou~ ohuervations at At- 
lantic City, where the datum is based on 13 gears of ol)sei?ratioiis. 

Bench mark 3 (1927), Cnpe Ma?!, is a Coast nnd Gwxletic Survry s tmdard  
di& set in curbatone on the nortli side of 1:each Boulevard. J t  is 108 feet to  the  
intcrwction of the t:ingmts of north side of Bmch Htmlcvard and the  west 
side of Howard Street, and 100 feet to the intersection of fhc taiigmts of north 
hidc Of Beach I<oulev:ircl and east side of Dumnt  I’lnce. Elevation: 9.55 feet 
abovc metin low water : ‘7.40 feet al)ove half tide levrl. 

Bench mark 4 (1927), C‘crpe Mix?/, is R Coast and Geodetic Siirvey Rtrindard 
disk set in the to11 fiicr of curbstone on west side of Howard Street, 30.4 f w t  
from southeast corner of the new Stockton Villa and 8 feet north of intersection 
of tanaents of north side of Beach Boulevard ant1 west side nf Howard Street. 
Elevation : 9.48 feet above mean low water ; 7.33 feet above half tide level. 

The el twtions of other title planes at Cape May, Muaicipnl Pier, referred to  
mean low water are  as follows : 

IIighest  tlde---_-_-----_---------------_---------------------------------- 8.00 
Menn high water 4.30 
Hale tide l~vel--__-_-___-_----------------------------------------------- 2. 15 
Menn low wntcr------_-----_--------------------------------------------- 0.00 
Lowest tide-_---___-----_----------_-------------_----------------------- -2.00 

Feet 

OAPE MAY POINT, BAY SHOBE CHANNEL 

The eltwitions of the following bench marks :ire hased on 156 high waters 
and 156 low waters observed during the period August 4 t o  October 24, l m ,  
reduced to  mean values by compnrhon with simultaneous observations at At- 
lantic City, where the da!um is bnsed on 13 years o f  ohservntions. 

Bench mark 1 (1927), Cape Way Point, is a Const and Geotletic Survey Stad- 
ard  disk, stamped ‘‘ 1/1927,” set in a concrete foundntinn of what was formerly 
an old mill. The concrete block is 6 feet long, 3 feet wid?, and 2 feet high. It 
is located a t  high-water mark and i s  895 feet north of center of the sewerage 
outlet located t i t  the intersection of north side of Sunset Boulevard and high- 
water line. Elevation: 10.19 feet above mean low wuter; 7.89 feet above half 
tide level. 

Bench mark 2 (1927), Cape JfUy Point, is R Coast and Geodetic Survey stand- 
ard disk, stamped “2/1927,” set in a concrcte monument 16 inches square and 
40 inches deep, about 2 inchrs above the surfnce of the ground. Thv monument 
is located 3&5 feet east from end of concrete of Sunset Boulevard, 423 feet from 
high-water mark, and 00 feet south Of  southern edge of concretc of Sunset 
Boulevard. It is 225 feet east of seutheast corner of Cape May Concrete Co. 
building located near end of Sunqet Boulevard. Elevation : 16.01 fecit above 
mean low water ; 12.71 feet above llnlf tidr level. 

Bench mark 3 (1927), Capo Mal/ PolirLt, is n Coast nnd Grotlf>tir Survey stand- 
a rd  disk, stamped “ 3/1927,” set in a concrete moiiument 12 inches square, 36 
inches clcep, about 2 inches above the surface of the grolliid. It is located 770 
f(,et south of Sunset Boulevard and 112 feet east of high w i t w  line. A Coast 



14 TJ. S. COAST AND GEODETIC SURVEY 



TIDAL BENCH MARKS-STATE O F  NEW JERSEY 15 

BRTDOFTON, COlIANSEY RIVER 

The elevations of the following bench marks are based on two rind one-half 
months of automatic gauge' records made during the period October 14 to Decem- 
ber 31, 1926, hy the Uiiitetl S ta tw Army Engirlerrs in cooperation with this 
bureiiu. The obherviit ions were rcducetl t o  m w n  valuer hy comparison with 
simultaneous observutions at Millville, Maurice River, which ill turn had been 
wrrected by comparison wil h simultiinwus observations a t  I’hilatlelphia, Pa., 
where the datum i8 based on 19 years of ohservntions. 

Bench mark 1 (1927), Uridgclon, is a (’ross cut in top of stone wall on left 
hank of stream, about 6 irwhcs dowristrenm from south tdge of bridg? and 2 
inches from f:tcr of wvnll. Elev.ation : 15.12 f w t  above mr:in low wtiter; 11.87 
feet a h v e  half tide. level. 

Bench mark 2 (1927), Bridgeton, is  a cross cut in top of stone wall on right 
bank of strerim, about 1% f w t  downstrenm from south edge of hriclgr mid 1% 
inc’hes froin €acv of w;ill. Elevation : 15.29 feet above nit’11n low water ; 12.04 
feet above half tide le\ el. 

Tht’ derat ions of other title planes a t  Bridgeton referred to  meaii low writer 
vnm aq follows: 

Feet 
Highest tide 9.00 
Mean hifill water ___________.____________________________.------_----_---- 0 .50  
1 J f l I P  tide levo1 ________________________________________--__--_------_-___- 25 
Mean low watcr ________________________________________-  ~ _______-_-____-- 0.00 
Lowest tide___________-_______________________-_-_-_----_-___----___---_- -3.00 

The elevations of the following lwncli marks are biiwcl on 31 high writers and 
33 low waters ohucrvcd during the Iwriod August 15 to 31, 1924, rrduc-ed to  
means values by colliliarisoli with simultaneous observiitions at Philaclelpliia, 
Pa., where tlie dirtmi is hasrrl 011 19 years of ohservatioii-. 

Bench mark 1 (1924), 1 j ~ i . v  Ride, is II Coiist nntl Geotlctic Survey stant1:ird 
disk, s tampw~ “13. M. 1/102-1,” w t  in stringer fit the soutlicnqt coriier of t h r  
Cmitrnl Riiil1+o:id of Ncw .Jt~wcy dork at Uiiy Sidc. Ele\ntioii: !t.% fcct :\hove 
menn low water ; 6.48 feet al~ovrx half tide level. 

Bench mark 2 (1924), U u ~  S i d e ,  IS a Coast :mi Geodetic Survey strindard 
disk, stamped “ B. M. 2j192.2,” set in the top o €  a 12 by 12 inch wooden bumper 
at the end of thr. track4 of the Centrnl Rnilroiid of Kcw Jersey iit I h y  Side. 
Elevation : 8.00 feet iibove nieiiii low wiiter ; 3.20 feet al)ove half tide level. 

Bench mark 3 (1924), BUM Ski<,, is n (’orist nntl Geodetic Survey standard 
disk, stftlripctl ‘‘ B. A I .  311924,’’ set in concrete in :I 2 foot tile on the south &le 
of the railroad about 35 f w t  from the center line of the track and about BOO 
feet from the eiid of the railroad. The top of the til(>, flringe up, wns srt 1 ~ ~ 1  
with the surfnee of the ground. Elevation: 11.32 feet abovcb mean low water ;  
3.52 feet above half tide Ievcl. 

Bench mark 4 (1924), iltrl! Side, is a cross cut  in the iron base of the switch 
stand of tlie (’entral Itiiilroad of New Jersey a t  Hay Side. I t  i s  stnmwd 
‘‘ B. M. 411924.’’ Elevation : 5.98 feet above menn low wiitei ; 3.15 feet above 
hnlf tide 1tbvel. 

Bench mark 6 (1924), nay Bide, is a Coast and Geodetic Survey standard 
disk, stamped ‘‘ B. M. 5/1924,” set in roncretedn a 2-foot tile, flange up, the tile 
being lyz fc et in the ground about 10 feet north of thtb center line of the railroad, 
800 feet from the end of the tracak. Elrvation : 7.05 feet abovci Ilit’ilIl low water ; 
4.28 feet above half tide levcl. 
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The elevations of other tide planes at Bay Side referred to mean low water 
are as follows: 

Highest tide------------------------------------------------------------- 9.00 
Mean high water ......................................................... 5.60  
Half tlde level---------------------------------------------------_------- 2.80 
Mean low water ------------_-_ - ---------_-_--___---____________________-- 0. uo 
Lowest -3.00 

Ireet 

CAMDEN, DELAWAW BIVER 

The elevations of the  following bench marks are based on 19 years of auto- 
matic gauge records made a t  Chestnut Street Pier, Philadelphia, Pa., during the 
period 1901 to  1919, inclusive. The results of these observations were carried 
to Camden by first-order levels in 1924. 

Bench mark (f-3 (1924), Carndefl, is a Coast and Geodetic Survey standard 
disk in  concrete post, set 3 feet from wall and 8.5 feet from most north- 
westerly corner of police-court wing of city h:ill a t  Ha lrond Avc~nue, midway 
between two most westerly subsurface wintlows on north face. Elevation : 
26.91 feet above mean low water ; 24.30 feet above half tide level. 

Bench mark S-3 (1924), Carndciz, is  a Coast and Geodetic Survey standard 
disk, set in  water table a t  southeast corner of new Philadelphia & Reading 
Railroad terminal at foot of Atlantic Avenue. It is  south of most southerly 
truck in train shed and about 3 inches west of east face of terminal. Elevation : 
23.10 feet above mean low water ; 20.49 feet above half tide levcl. 

Bench mark H-3 (1924), Caradem, is  a Coast and Geodetic Surrey standard 
disk, set in foundation of banjo signal, 60 feet northeast of grade crossing of 
Philadelphia & Reading (Atlantic City) Railroad and Pennsylvania electrifled 
line to At1ant.c City ; 8 feet S(JULhe:lSt of southeast rail of Philadelphia R: Read- 
ing line ; about 100 ynrds n o r t h ~ a s t  of I3roatlwity Strt’et Bridge over Philadel- 
phia BE Reading tracks at Shipyard Station. Elevation: 16.95 feet above mean 
low water ; 14.34 fert above hnlf tide levc’l. 

The elevations of other tide planes at Camden referred to  mean low water 
a r e  as follows: 

Highest tide------------------------------------------------------------- 9.50 
Mean high wnter __________________--------------------------------------- 5 . 2 0  
lIalf tide level _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _  - ----_---_--_________-- - --------__ 2.60 
Mean low water _________-__________--------------------------- -- --___---- 0.00 
Lowest tide-------------------------------------------------------------- -4 .00 

PUBLICATIONS BY THE UNITED STATES COAST AND GEODETIC 
SURVEY RELATING TO BENCH MARKS AND DATUM PLANES 

Feet 

TIDAL BENCH MARKS 
Price 

Special Publication No. 83 (Serial 193), Tidal Bench Marks, State of New 
York. $0.20 

. OB 

.10 

.10 

.15  

.40 
. 3 5  

.45 

.40 
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Price 

Bowie. Special Publication 22. 67 p., 5 illus. 1914 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  $0.15 

tion, Nev., to Laws, Calif.; by H. G.  Avers and G. I). Cuwie. 
Publication 39; Serial 49. 49 p., 5 illus. 191G _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  .10  

177. 185 p., 19 illus. 1922 ________________________________________-_ .15 

Serial 240. 109 p., 8 illus -_-____-_________________________________-- .15  

Serial 334. 80 p., 9 illus _________________________________________--_ .15  

Precise leveling from Brighnm, Utah, to  SiIn Francisco, Calif. ; by William 

Precise levelhg from Rvno to Las Vrgas, Nev., and from Tonopah Junc- 
Special 

Precise leveling in Texas ; by H. G. Avers. Special Publication 77 ; Serial 

Prec se leveling in CJeorgia; by H. G. Avers. Special Publication 95; 

First-order leveling in  Oregon ; by H. G. Avers. Special Publication 122 ; 

DATUM PLAXES 

Special Publication No. 41 (Serial G O ) ,  U w  of Mean Sea Level as the 
Datum for Elevations, 1917--____--___-____---_---_----____--_-_--- .05 

Special Publication No. 136, Tidal Datum Pliines, 1927 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  .30 
All of the  above publ.ciitions a r e  for sale by the Superintendent of Documents, 

Government Printing Office, Washington, D. C., to  whom remittance should 
be sent. 



I N D E X  

marku : 
Atlantlc City --_____-__--- ---_ 
myside.  Delaware River------ 
Ileach Haven Inlet ________---- 

10 11 
16: 18 

9 
7, 
16 
18 
15 

12,13 
13,14 

6, 7 

Page 
Descriotions and elevations of bench 

marks-Continued. 
Highlands Bridge---- ___------ 8 
Lincoln Highway Bridge, Passaic 

R l v w  6.6 

marks-Continued. 
Highlands Bridge---- ___------ 8 
Lincoln Highway Bridge, Passaic 

Lonaport______-------_------ 
Maurice River Light _ _ _ _ _ _ _ _ _ _  
Mlllvllle, Maurice River __-____ 
Port  Newark _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Sandy Hook-_---------------- 
Sea Breeze, Delaware Bay ------ 
Secaucus, Hackensack River---- 

Introduction _-_-____ ------------- 
I’ublicntions relating to bench marks 

and datum planes ___--_____---_ 
Standard bench mark------------- 

11, i2 
14 
14 
6 

8.9 
14,M 

5 
1 

16.17 
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