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TIDAL BENCH MARKS, STATE OF MASSACHUSETTS 
B y  1,. A. COLE, Associate Mafhen ia t i c ian ,  United S t a t e s  Coas t  and Geodetic 

Survey 

-- 

INTRODUCTION 

I n  connection with its hydrographic operations the United States 
Coast and Geodetic Surrey has established from time to time many 
tidal bench marks along our coast‘s. Numerous requests from en- 
gineers and others for descriptions and elevations of theze 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 jnfor- 
illation iiiore promptly and economically. I n  addition to the bench 
inarks 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 this bureau in the execution of 
t h e  hyclrograpliic work along the coast. 

This  information is being made arailable by sections of the coasts. 
The present r-olume is the seventh of the series. The six volumes 
which hare  prei-iously been issued are  listed on page 38 of this pub- 
lication. It is the intent to issue similar volumes from time to time 
until all sections of the coasts have been covered. 

x 
STANDARD BENCH MARK 

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 arid squares cut in curbstones 
and cloorsteps ; bolts in ledges. bowlders: and the foundations of 
buildings; and somet-imes just a well-defined point on a fised object 
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2 U. S. COAST A N D  GEODETIC SURVEY 

has been used. Since such marks may lack permanence and are often 
hard to identify, this bureau has adopted a standard brass disk identi- 
fication mark. The standard brass disk is 3ys 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 the bureau but is now used chiefly by 
hydrogpphic  parties running short lines of levels, while the type (4) 
shown in Figure 2, which provides a place for inserting the elevation 
above niean sea level, is used for lines of the first-order level net 
of the United States. The other forins of the standard brass disk 
shown in Figure 2, though not intended primarily for bench marks, 
may be used as such when their elevations have been determined. 

DATUM PLANES 

I n  all engineering work where i t  is necessary to cleterniine 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 clatuni. Datums based on tidal definition are the 
best for both practical and scientific work, since they may be recov- 
ered even though all bench-mark connections be destroyed. 

Of all the tidal datums, mean sea level is the most nearly fixed and, 
in general, the most satisfactory for land elevations. By a network 
of first-order levels it has been carried to ninny parts of the interior 
of the country, and new level *lines are being added to this level 
net each year. 

Mean sea level on the open coast may be considered for all practical 
engineering and surveying purposes to be in the same equipotential 
surfice and may be defined as the level about which the tide oscillates. 
As determined by this bureau, it is derived from the hourly heights 
of the tide observed a t  the primary tide stations as referred to the 
zero of a fixed tide staff which has been connected 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 a considerable period of time. 
I n  general, a series of tidal observations three years in length will, 
when corrected by coniparison with the results from a suitably located 
primary station, cleterniine mean sea level within 0.02 foot ; observa- 
tions covering a period of a year mill determine i t  to 0.05 foot, and 
a month of obsermtions niay be consiclerecl to deteimine it within 
0.10 foot. 

On inside bodies of water draining large areas which are subject 
to a considerable fresh-water run-off mean sea l e d  is somewhat 
higher than on the open coast. I n  tidal rivers where the seasonal 
variations in  run-off cause relatively large fluctuations i n  level it is 
Eonietimes preferable to speak of mean river !eve1 rather than mean 
sea level, though mean river level is determined by averaging the 
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FIGURE 1 .-STANDARD BENCH MARK 



Special Publication No. 155 

FIGURE 2.-STANDARD MARKS OF THE U. S. COAST AND GEODETIC SURVEY 

1. ‘prinngrilntion stnlion tnnrk 
2. l’rnverso stntion mark 
3.  Ileloronrr m r k  

4. nonrh mark 
5 .  Magnetic station innrk 
0. Ilydrogmphic station mark 
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hourly heights of the tide in  precisely the same manner as 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 datums are also useful for hydro- 
graphic work and harbor engineering. Therefore, the elevations of 
the bench marks in this publication are referred to mean low water 
as well as to either mean sea level or half tide level, as the case 
may be. Those bench marks which have been connected 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 level. 
The relations of other tide planes to mean 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 mater. It should be carefully distinguished from mean sea 
level, which is determined from the hourly heights of the tide. Fo r  
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 
he used as if identical. On inside waters, especially on the upper 
reaches of tidal rivers, there may be a considerable difference in the 
elevations of the two planes. The relation between these two planes 
a t  any place is fairly constant, and for  places where the relation has 
been accurately determined from a year or  more of observations the 
one may readily be derived from the other. A t  Boston, from more 
than seven years' observations a t  Commonwealth Pier No. 5 ,  mean sea 
ievel averages 0.12 foot above mean tide level. 

Mean high water is the mean height of all high maters and mean 
low water the mean height of all low maters for the perid of the 
observations. The difference in height between mean high mater 
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 
at. 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 
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 hydrqgraphic datum to which all soundings on charts and the 
predicted heights in tide tables are referred. 

The highest and lowest ticles reprezent the 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. 

BASES OF ELEVATIONS 

The elent ions of the bench marks a t  the various tide st a t '  ions 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- 
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served. As explained on page 2, regarding the determination of 
mean sea level, the accuracy of the elevations of the bench marks 
a t  the different tide stations will, in general, ra ry  in accordance v i th  
the lengths of the tidal series upon which they depend. Those bench 
marks in the vicinity of Boston which hare  been connected with the 
first-order level net are referred to  the standard datuni of mean sen 
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 a t  each station 
precedes the descriptions of the bench marks a t  that station. 

The elevations of the planes of mean high water and inem low 
water ,giren in the tables following the descriptions of bench m d r s  
a t  each station mere obtained from i n e m  sea level or half tide level 
through the local mean range of tide, while the elevations of the 
planes of highest and lowest tides are based on the highest and 
lowest tides observed in that region, e;specially a t  the nearest prirnar~’ 
tide station, where lony series of tides haw been obserwd. At 
Boston 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 lpve been estimated to the nearest half foot 
above and below the plane of mean l o x  water. The purpose of 
furnishing. these highest and lowest elevations is to  give the engineer 
an approximation of the extreme stages of the water that may occur 
in the different localities. 

CHANGES IN ELEVATION 

Although a bench mark may appear to be quite permanent in char- 
acter and correspond TTith its description, the elevation iiiay have 
changed materially since its determination because of settling of the 
immediate locality from construction work or from other causes. 
Engineers are 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 
and Geodetic Survey, Washington, D. C., or to  the inspector, United 
States Coast and Geocletic Survey, Room 21, 92 State Street, Boston, 
Mass., any changes in elevation or destruction of bench marks noted, 
in order that  inforination in regard to these marks may be kept up 
to date and this publication revised when necessary. 

DESCRIPTIONS AND ELEVATIONS O F  TIDAL BENCH MARKS 

[The yenr of establishmelit is given in parentliescs following the number of the bench mark] 

SALIBBUBI BEbCH, MEBBIMACK RI- ENTBAACE 

The elevations of the following bench marks are based on 56 high waters 
and 56 low waters observed during the period December 1 to 29, 1912, reduced 
to mean values by comparison with simultaneous observations at  Portland, Me., 
and on 32 high waters and 33 low maters observed during the period August 
15 to 31, 1928, reduced to mean values by comparison with simultaneous 
observations at Boston, Mass., and Portsmouth, N. H. 

Bench mark 1 (1878), S a Z k b z w ~  Beach. is the centcr of R cross cut in n le:i(l 
plug in a drill hole in the southern face of the third granite rock from the 
bottom and on the southwest corner of Black Rock Spindle, also known a s  
“ The Butlers Toothpick. ” Elevation : 9.04 feet above mean low water ; 5.04 
feet above half tide level. 
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Bench mark 2 (1912), Snli.SBt/rjj ReadL. is a Ctwst and Geodetic Survey 

st:tntlnrd disk set in the highest point of B group of black rocks covered a t  
high w:itw. a short distance along the shore east of the wharf. Elevation: 
5.97 feet above mean low water ; 1.97 feet above hiilf tide level. 

Bench mark 3 (1912), Salisbur]] Bcaclr. is a Coast and Geodetic Survey 
st;indartl disk cemented into the rcck near the highpst point of the more easterly 
of two groups of black rocks close in to the shore line from the;' Toothpick. " 
The rocks show distinctly :it about half t:dr. Elevation: 10.53 feet above 
meail low waier ; 6.33 feet above half tide level. 

Bench mark 4 (1912), A'5'07i.sbrtr.y Hetrch. is 11 hole drilled in the hizhest point 
nf the outer of thrc'e groups of black rocks just inshore from the "Toothpick. " 
Elevation: 10.76 feet above mean low water; G.7G feet above half tide level. 

Bench mark 5 (1928), Salisb7o.y Beach,  is a Coast nntl Geotlet'c Survey 
staiidtlrcl disk, stamped '* N5/102SS." cenrmtc~tl i i i  a drill hole in the solid cwnent 
fonntlution of :I g:irage. The mark 's on the vertic:il face of thc fiinndation :inti 
is  It:c.:ited on the south side near the sontli\ve.;t corner of the garage. The 
gar:ige is built of hollow concrete blocks, and the present own-r is Rlr. Carr. 
It is 0 1 1  the west side of the present ro:id leading to the beach. The distance 
from thc high-water line to the bench mark is 525 feet. Elevation: 13.50 feet 
above niem Ion- water; 9.50 feet above half tide level. 

Bench mark 6 (1928), Sa1LsBus.y Beach, +s a Coast and Geodetic SurveF 
stantlard disk. stamped '*NG/102S." cenientetl in a drill hole on the top of fl 
cement cylinder. The cylinder is  one of the four cement foundations which 
hoid the back range for entering the harbor. These foundations a re  made u p  
of file pipe, about 2 inches in diameter, filled with concrete. The mark is set 
in the southeast foundation. The ranges for entering the harbor have been 
moved several times on accomrt of the shifting of the channel. The bench mark 
is 739 feet from the present high-water line. Elevation : 15.23 feet above mean 
low w:i;er ; 11.23 feet above half tide level. 

Bench mark 7 (1928), Snli.~btwy Beach. :s a Cotist and  Geodetic Survey 
stantlard disk. stamped " Si/1928." cemented in the vertical southeast face of 
the rock foundation of "Butler's Toothpick." The stone foundation of the "Tooth- 
pick" is square and es tmds  ahcut 11 feet above high water. The upper par t  
of the beacon is built of clapboarding. pyraiuiclel in shape and painted red. The 
bench mark is on the southeast face and about 2 feet above the high-water line. 
Elevation : 10.91 feet above mean low water; 6.01 feet above half tide level. 

The elevations of tide planes a t  Salishury Reach referred to mean low water 
are  as  follows: 

Highest tide--________-__--__--------------__---------------_------_------ 11.50 
Mean high water______----_____--___----------------__-------__--_-------- 8.00 
Half tide level ________________________________________--_----_--------~-- 4 . 0 0  
Mean low water ______---_______________________________---  ~ _ _ _ _ _ _ _ _ - _ _ _ _ _ -  0.00 
Lowest title--_____________-____________________-------_--~---~_-----_---- -3. 50 

Feet 

PLUM ISTAAD (ULUFF WHARF), PLUM ISLAND SOUND 

The elevations of the following bench iiiarks are  based on 1.5 high waters 
and 12 low waters observed during the period September 11 to October 12, 1911, 
reduced to mean values by comparison with' simultaneous observations at 
Little Neck. Ipsn-ich River, where the datum was derived from 57 consecutive 
low waters observed a t  Dodge's Wharf about 3 miles up the river and referred 
to Little Neck by comparison of sjinultaneous observations consisting of 4 
high and 4 low waters. The plane of reference thus derived for Plum Island 
is  also supported by a comparison of simultaneous observations a t  Fort Hamil- 
ton. N. Y., where the datum is based on 30 years' obsba t ions .  

Bench mark 1 (1911), PZuin Island, is a .Coast and Geodetic Surrey standard 
reference mark cemented in a drill hole in a rock which is either a large 
covered bowlder or an outcropping ledge. The arrow on the disk points to  the 
tide staff at Bluff Wharf. The mark is 42.8 feet northeast of a flagpole at the 
inshore end of the wharf and 44.7 feet from the northwest corner of a house. 
Elevation : 21.74 feet above mean low water ;  17.39 feet above half tide level. 

Bench mark 2 (1911), PZum Island, is a Coast and Geodetic Surrey standard 
reference mark located 189 feet east southeast from bench mark 1. Elevation: 
21.56 feet above mean low water; 17.21 feet above half tide level. 

Bench mark 3 (1911), Plum, Island. is a %-inch hole drilled about y2 inch 
deep in a bowlder which is located 150 feet southwest from bench mark 2. 
Elevation : 22.30 feet above mean low water ; 17.95 feet above half tide level. 
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The elevations of tide planes at Plum Island referred to mean low water are 
as follows: 

Feet 
Highest tide---_---------------------------------------------------------- 12. 00 
Mean high water------------__------------------------------------------- 8. 70 
Half tide l e v e l ~ ~ ~ - ~ ~ ~ ~ - ~ ~ ~ ~ _ ~ _ - - - - - - - - ~ ~ - ~ ~ - - - - - - - - - - ~ ~ ~ ~ - - - - - - - ~ ~ ~ - - - - - -  4 .35  
Mean low water-----____---_---------------------------------------------- 0 . 0 0  
Lowest tide-------------------------------------------------------------- -3. 50 

LI"LE NECK, IPSWICH RIVER ENTRANCE 

Tides were observed in this locality by the Coast and Geodetic Survey from 
September 28 to November 30, 1852, and from October 3 to October 6, 1911. 
The plane of mean low water, however. \vas determined by the United States 
Army Engineers and is the average of 57 consecutive low waters from June 16 
to July 15, 1875, observed a t  Dodge's Wharf, Ipswich, and referred to bench 
inark No. 1 at Little Keck by comparison of four consecutive high and low 
waters observed simultaneouslv a t  each nlace. (See Renort of the Chief of 
Engineers for 1876, p. 200.) 

Bench mark 1 (U. S. Army Engineers, 1875), Little Xeck, is the top of a brass 
bolt set in a large bowlder near the northeast corner of Little Neck Wharf. 
It is a t  the uppe; one of the two wharves which were a t  Little Neck in 1911. 
The bowlder is 16 feet from tlie liiie of the i:orth edge of wharf. The brass 
bolt has  a cross on it. There are  also three iron bo!ts on the same bowlder. 
Elevation: 9.71 feet above mean low water; 5.36 feet above half tide level. 

The elevations of tide planes at Little Neck referred to mean low water a r e  
a s  follows : 

Highest tide_-----_-_------_---------------------------------------------- 12. 00 
filran high w~ter_---_--_--_----____________________------_------_-------- 8 .70  
Half tide level ___________---_--_--____________________------------------- 4 . 3 5  
-Mean low water -______--_---____-_---------------------------------------- 0. 00 
Lowest tide---_-_----_-----------------------------------------_--------- -3. 50 

Feet 

ANXISQUAM, AXiiISQUAM RIVER 

The elevations of the following bench marks are  based 011 13 high waters and 
34 low waters observed cluriiig the periotl September 28 to October 5. 102S, 
reduced to mean values b~ comparison with simultaneous observatioiis a t  Ten 
Pound Island. Gloucester Harbor. 

Bench mark 1 (1928), Attttisqmtt7, is n Coast aucl Georh.tic Survey standard 
disk set in cement in a drill hole in a rerldish rock ledge about 52 feet iiorth- 
iiorthwest of :he stone beacoii oc n-liich the tide gage was established ; this ledge 
is characteristic, as it is the only one of this color i n  the immediate vicinity: 
this ledge and a series of large rocks bare a t  low w t e r  out to the beacon and 
lie about 164 feet to the southcast of tlie hnnisquaiii Yacht Club. At high water 
the top of the ledge is just  about amisli. The stone 1)eacoii is off the southerii 
tip of peninsula on whicli tlie town of Aniiisquam is located. The beacon is 
built up  crib fashion of large grniiite posts. the iiiterior lwiiix filled with large 
irregular blocks of rock. Elevation : 9.07 fcet ahore meiiii low water ; 4.82 feet 
above half tide level. 

Bench mark 2 (1928), Bnnisquam, is a Coast and Geotletic Survey staudard 
disk set in ccinent in a drill hole in a large eray rock ledge imnier~i:itely inshore 
from the yacht club house. I t  is about 16 feet to tlie southeastward of the walk 
leading to the clubhouse and about 230 feet north by east r.f the stone beacon: 
a point on the walk immediately ahrenst of the dirk is about 62 feet iii from 
the center of Riverside Drive. Eleratioii : 21.03 feet nborr iuwn low wr-iiter ; 
16.78 feet above half tide level. 

Bench mark 3 (1928), Awti.vqtiuni., is a Coast and Geodetic Surrey staiidartl 
disk set in cement in a drill hole in :I rock ledge near the iiortlimest coriiw 
of the sea wall of the yacht club teiinis courts : it is about 131 feet to the north- 
ward of the walk leading to the clubhouse and about 328 feet iiorth by west of 
the stone beacon. Elevation : 11.52 feet above iiieaii low water ; i.67 feet above 
half tide level. 

The  elevatioiis of tide planes a t  Anniscluam refrrred :o nie:iii ion- water are 
as follows: 
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lice.(- 

Highest t id~-__--_-__ , - -_-_- - - - - - - - - - - -_- -~__-- - - - -~- - - - - - - - - - - - - - - - - - - - - - -  12. 00 
Mean high wa1i.r _ _ _ _ _ _ - _ _ _ - - _ _ _ _ _ _ - _ _ - - - _ - - - - - - - -  ---__--_____----_---____ 8.50  
Half tide level ___---__-_--__--____-~-----~-_----------------~------~-~--- 4.25  
Mean low watcr ___-_---____--_-----__ ~ _-__--_-___-______-_---------------- 0. 00 
I.owcst tide-----___--_-_--------------------_---------------------------- - 3 . 5 0  

\\'OLF HILL. ASKISQUAM KIVEX 

Tht> elevations of the following berich marks are based on six high waters 
and six low watrrs observed during the period September 28 to October 29, 1925, 
reclucrd to nleau values by comparison with simultanrous observations at  Ten 
Pound Island. Gloucester Harbor. 

Bench mark 1 (1928), 1T70Zf Hill ,  is a Coast and Geodetic Survey standard disk 
cemrnted in a drill holc on :I rather prominent rocky ledge at the base of JVolf 
Hill. The ledge at this point is of light-gray granite, which rises in  an almost 
straight wall fmni the river :rnd flattcns out in a horizontal shelf about 7.0 
feet above high water. The bench mark is set in this horizontal shelf and is 
surrounded a t  a distance of about 3 feet by four iron rods set in  drill holes in 
the ledge. Elevation : 16.11 feet above mean low water ; 11.66 feet above half 
tidc level. 

Const nnd Geodetic Survey stnndard dIslr 
cc~niented in a drill hole in the same granite ledge as bench mark 1. It is set 
hohontnl ly  netar the southernmost outcropping of the ledge. To the south- 
ward of this point the bench consists of large detached bowlders. Elevation : 
1263 fer+ above nieari low witel.; 8.18 feet above half tide level. 

Bench mark 3 (1928), W o l f  Hill ,  is a Coast m d  Geodetic Survey stantlard disk 
ceniented in a drill hole in the top of the largest bowlder on the river side 
of the point a t  the southern tip of JJ'olf Hill. This bowlder is about 6 feet 
in diameter. Elevation: 17.36 feet above mean low water ;  12.91 feet above 
half tide level. 

The elevations of tide planes a t  Wolf Hill referred to  mean low water a r e  
:\s follo\Vs : 

Bench mark 2 (1928), W o l f  Hill ,  is  

Feet 
Highest tide---__-__----_--_____-______________-__--~_---~-__------------- 12. 50 
31e:in high I n t e r  --_---_-_-_--_-__-_-____________________-~---------------- 8 . 9 0  - IIalf tide level --_---_-__--__---_-__-_--_---------_----------------------- 4 . 4 5  
Mean low water __--_--_-_--_-_-__--____________________--~-------------~-- 0. 00 
1,owcst title --___-___---___---______________________--_------------------- -3. 50 

ROCICI'OBT HARBOR 

The elerations of the following bench marks are based on six high waters 
and five'low waters observed September 21, 22, 23, and October 1 and 2, 1925, 
reduced t o  mean values bx comparison with siniultaneous observations at Ten 
Pound Island, Gloucester Harbor. 

Beixh mark 9 (1928), Rockport Harbor,  is a Coast and Geodetic Survey 
stnndard disk set in the street curbing on the southeasterly corner of Mount 
Pleasant Avenue and the alleyway or street leading down to the Tee Wharf. 
Elevation : 15.86 feet above mean low water ; 13.56 feet above half tide level. 

Bench mark 10 (1928), Rockport HnrZ)or, is a Co:rst aud Geodetic Survey 
standard disk set in the inner sidewalk curbing a t  t h e  intersection of the 
sidewalk on the southerly side of Broadway and a walk leading of f  into the 
~ n i n l l  park a t  the corner of Broadway and Mount Pleasant Avenue; it is 43 
paces froin bench m u k  9 arid 15 paces from the street beacon located at the 
intersection of the above streets. Eleration : 1S.21 feet above mean l o n  water ; 
13.94 feet above half tide level. 

Bench mark 11 (1928), Rockport Ifarbor,  ' s  a ('oust and Geodetic S u r ~ f y  
standard disk set in the inner or sidewalk curbing on the northerIy side of 
Bro;id\~ay a t  the junction of the southerly side of the sidewalk leacling from 
the main entrance to the school building. It is about on line with bench nisrks 
9 and 10 and distant 61 paces from bench mark 10. I t  is 71 paces from a fire 
p l ~ g  located a t  the Tvesterly corner of the intersection of Broadway and Mount 
Pleasant Arenue. Elevation: 21.60 feet above mean [ow mater; 17.30 feet 
abcve half tide level. 

Bencli mark 12 (1928), Rockport Hurbor, is a Iarg? drill hoie in the top of 
ledfie a t  about the extension of the curb line on the northerly side of AtIantic 
Arenue tonxrd the headlands and about 2.5 feet beyond the last house on the  
north\i-est side of Atlantic Avenue. Elevation: 36.96 feet above mean low 
water: 3266 feet above half tide level. 

5 5 ~ ~ 2 9 - - 2  
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Bench mark 13 (1928), Eoclcport Hicrbor, is  ;I drill hole i u  the granite uutcrop 
at the top of the hill just to the northeast of the intersection of Atlantic 
and Highland Avenues; the drill hule is almost at the highest point of rock 
and is 20 paces to tlir uortli t r i  I-Iiphlaiid Areiiue. Elevatioii : 69.53 feet above 
ineaii low water ; 55.23 feet above half title level. 

The elevations of tide planes a t  Rockport Harbor referred to mean low 
water are as follows: 

Feet 
Ilighcst t i d e - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ - - - - - _ _ _ - - - - - - - ~ - - - - _ - - _ - - - - - - ~ - - - - ~ - - ~ _ - ~ ~ ~ _ - ~  12 .50  
31e:in high water ________________________________________-_-_- - - - -__- - - - -_  8. GO 
IInlf tide lcvel .k. ::0 
Mean lorn water ___________________. _ _ _ _ _ _ _ _ _ _ - _ _ - _ _ _ _ - - - - - _ - - _ _ _ _ - - - - _ - - _ -  0. 00 
Lowest tide___-_________________________________--_--------__------_---_- - 3 . 5 0  

TEN POUND ISLAXD. GLOUCESTER IIIREOB 

Tlie elevations of the following bench inarks are based on 190 high waters 
arid I89 low waters c.h<vrrcd during the 1wiod July 20 to Octciber 26. 1928, 
reduced to mean values by comlxirison with siniultanvous observations a t  
Bos:on, Mass.,  and Portsmontli, N. H. 

Bench mark, 1 (1894), Y ' ( w  I 'ound Islniirl, is  the top of the 1ioriznnt;il 1)r:ck 
F h n f t  :it th:! base of ilic lighthouse. I t  was recorered in 1928. but 110 very 
definite point could be taken, as tlie brickwork a t  the base of the lighthouse is 
xomewliiit uneven. This brick shelf is about oiie brick wide and about 1 foot 
froiii tlie gi'ound and ent rely surrounds the liglithouse. tin unniarked point 
w:is txB<ii on the northern side of the shelf facing thr city hxll. Elevation: 
27 38'fe-t ilbove mean low water ; 22.9i feet above half tide level. 

Bench mark 2 (1894), l ' en  Z'oicittl Z s 7 1 c i ~ c 7 ,  is the base of i i  tr.;iiigle cut on the 
face of a rock about 36 feet easterly from the northeast corner of the light 
keeier's liou?e. I t  was rc~corerecl in 1928 011 side face of bowlder away from 
the light keeper's house and fiiciiig the c.ty hall. It is about 1y2 feet to the 
castiwrd of ii large triangular rift in the side of the rock and is so near the 
ground that t may be hidclc 11 by grass. Elevation : 27.65 feet :ibovc~ mean low 
water; 23.30 feet abovt. half tide level. 

Bench mark 3 (1894), 7'eu Yor/iztl Is lur id .  is i i  1ior'zont;il line within :i circle 
cu t  on face of rock about 105 fret northeasterly from nuriheast coriier of light 
kee1;ei.s house and about i o  fcet Prom bench iiiark 2. I t  is  on a large ledge 
0 1 1  the northerly side of the island near the top of hill. Tlie ii1;ii.k faces 
tc;ward the lighthouse and is about 78 feet north by east of bench nitirk S. 
Elevatioii : 25.5s feet nbove i i i ( ~ ~ n  lorn water ; 23.23 feet above 1i;ilf tide level. 

Bench mark 4a (1928), Y'en Porind I s land ,  is n sninll cross cut into the toll of 
the largest and highest bowlder in the eastern half of the islmitl. This bowlder 
is about 4 f te t ,  roughly cobicnl. ;ind lies about 65 ftwt to the southrnstwvnrd of 
the path leading to th:. lighthouse. It is  about 96 feet east-southeast of beiicli 
mark S. Elevation : 31.56 feet abnve incan loiv water; 27.21 fec,t above half 
tide level. 

Bench mark 5 (1916), Ten 7'oriird Islnnd. is n br:iss plug set \-ertically in ledge 
with cement and projects abtiut :Yg inch. I t  is 71 feet west ( t rue)  of western 
corncr of fish hatchery building (laboratory) and ncar tlie path running to the 
light keepr 's  house. I t  \vas rc~orered in  192s iind found to be about 6.5 fert 
aorthward of path le;itling from the fisheries to the liglithouse. I t  is 70 feet 
northeast of bmch mark 10 and 21 iiietrrs (measured along thr  sl,ipe of ground) 
south-southnest of stack of fisheries lieatiiig plant. Eleviit'on : 29.21 feel 
above ineaii low water : 24.56 fret above half tidc level. 

Bench mark 6 (1916). Te;t I'otciitl I s lnnd ,  is :i ('nasi- and (:rotlet'c S u r w y  
standard disk set obliquely in!o the slaiitiiig face of ledge nn tlie noitli-north- 
east side of the ipland and facing directly toward Gloucestcr City Hnll. The 
bench inark is about i feet horizontnlly from high-\niter line iind 11 feet above 
it. It is 65 feet southwest froiii stack of heating plant and 95 feet from west 
corner of laboratory. It mas recovered in 1928 and found to be 20 feet north- 
northwest of bench mark 5. Elevation : 24.90 feet above mean loiv water : 
%U..% feet above half tide level. 

Bench mark 7 (1916), Tert I k i i i i d  I s l a n d ,  is $1 brass plug set \-ertic*ally iii ledge 
in cement in yellowish-bro\\-n granile ledge near the retaining walls to the north- 
west of the heating plilnt of the fish 1:ibor:ito:y. I t  is 39 feet to northmest of 
stack. I t  was recorered in 1928 and \ m s  found to be 24 feet north of the 
wster.y corner nf coal Flied to heating plant. Elevation : 15.40 feet above nie:iii 
low water; 11.05 feet above half tide level. 
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Bench mark 8 (1928), Tea  Poult6 Zslczrrd, is :I Coast and Geodetic Surrey 
standard disk set in cement in a drill liole in the surface of a large rock ledge 
but little higher than the surroundiiig surface. I t  is 54 feet east of the nortli- 
east corner of the light keeper‘s house and 59 feet east-iiortheast of tlie south- 
east corner of house. Ele~vttioii : 2 9 . i i  feet above mean low water ; 25.42 feet 
above half tide level. 

Bench mark 9 (1928), I’m I’ouUd Islnttd. : s  i t  Coast nncl Geodetic SUrYey 
standard disk cemented in a drill liole in the highest p:trt of rock ledge on the 
southeastern side of the island in a general east-southeast direction from the 
lighthouse. It is 173 feet south-southwest froin tlie fisheries iiagstaff and 59 
feet southeast of bench mark 43. Bench mark 11 is also on the same rock 
ledge. Elevation : 33.48 feet above mean low water ; 29.13 feet above half tide 
level. 

Bench mark 10 (1928), Ten I’ottnd fs7and, is a drill hole surroundecl bs a 
triangle cut into the surface of the rock ledge that lies in tlie path to the 
light. It is about 120 feet northeasterly from the light keeper’s house and G 1  
feet northeast of bench mark S. Elevation : 29.35 feet above mean low water ; 
25.00 feet above half tide level. 

Bench mark 11 (1928), Tejt I’ozord Is lwi t t l ,  is a sm;ill a~’ro\v with a drill hole 
a t  the center and the letter ‘* S ” a t  one eiid cut into the surface of the ledge. 
I t  is 182 feet south-southwest of the fisheries flagstaff and 5.2 feet westerly of 
bench mark 9 on the same rock ledge. Elevation: 34.02 feet above mean low 
\miter ; 29.67 feet above half tide level. 

Bench mark 12 (1928), Ten  Pozriid I s lami ,  consists of three sninll drill holes 
roughly triangular in outline in the surface of a small patch of outcropping 
ledge a t  the surface of tlie ground in the light keeper’s y a i ~ l .  From this 
1,oint the light is just on line with the back corner of the light keeper’s house. 
The beucli mark is 36.7 feet from tlie most easterly corner aiid 24.1 feet froin 
tlie southeast corner of the house and 62 feet southwest of bench inarli 8. 
Elevation : 25.40 feet above mean lorn nxte?’ : 21.03 feet above half tide level. 

Tlie elewtticns of tide planes a t  Trn I’ouud Islalid referred to uieiiii low water 
are its follows : 

Feet 
Highest tide_________----_------_-_-_-------_--_---------------~-----_----_ 12. 50 
JIenn high watL’r _ _ _ - _ - _ _ _ - _ - _ - _ _ - _ _ - _ - - - - _ - -  ~ - - _ -_ - -___ - - - - -_  ~ _ _ _ - _ _ - - - - _  8.70 
Half tlde 4 .35  
Blean low water 0. 00 
hiwest tidv _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - - - - - ~ _ ~ ~ ~ - - - - _ ~ _ - - ~ ~  -3. 50 

IIEXERLY 

The elevcitioiis of the following beiicli inarks i ~ r o  based on seven high ivaters 
and four lorn miters observed duriug tlie Iwrio(1 from Julie 70 to J u l y  18. 1916, 
r:.tluced to mean ralues by coinparison with siniultaneons observzitions at 
I’ortlaiid, Xe., \s-hei.e the datuni I\ t is  based on four years of observations. 

Bench mark 1 (1916), Ber’crYy. is  a (.‘onst :ind Oeodrtic Surrey st:lndard disk 
set in the roll of a granite blocli forming tlie upper surf;rce of the retaiuing wit11 
betmecii (lie Slirague, Breed & Uro\vn Uo(.k i t n d  F(.ster \Vharf. Elewtion : 14. i1 
feet :iliove iiieiiii l.o\v \\-n:e,r ; 10 21 feet :ibore lialf tide level.’ 

Bench mark 2 (1916), Bererly, is a y2-inch brass bo:t set horizontally into the 
g;r;!uite coriier stone at tlie soutliwest corner of the building on the east side of 
Foster \VIi:irf. Elevation : 14.06 fret :il)ore menu Io~v water : 10.46 feet above 
half tide level. 

Bench mark 3 (1916), Bever.l!/, i s  a 1/-inch bruss bolt set 1-ertically in the 
ctriicrete pirr a t  the northeast corner of tlie Sprugue. Breed & Bro\vii Dock. 
The pler rupljorts a pillur of the coal coinpaiiy elerated track. Elevation : 
li.81 feet above mean low witer  : 13.31 feet above half tide lercl. 

Tlie e1ev:irions of tide ljlanes at  Beverly referred to mean low water are a s  
follo\\-s : 

Hizliest tiale _._____________________--_---_--_-------_--------------------- 13.00 
X cii i  hish wiiter ~ _ _ _ _ _ _ _ _ _ _ _ _  .______________ 9. 00 
Ha!f tide lere! ________________________________________-_-.--_------------ 4.50 
Xieen low mat.-r 0. Uo 
I.owe2;t t i l o  _____.__________________________________~---~~~~------~-._---- -4 .00  

m e t  
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SALEM 

The elevations of the following bench marks are based oil 107 high n%ters 
and 109 low waters observed during the periods September 4 to December 7, 
1894, and August 13 to  28, 1898. 

Bench mark 1 (1894), Salem, is tlie upper surface of cement foundation of 
Fort Pickering Lighthouse, near eiitrance to bridge. Elevation : 15.22 feet above 
mean low water; 10.82 feet above half tide level. 

Bench mark 3 (1894), SaZei?L, is the top of the 10th course of bricks of Derlry 
Wharf Lighthouse, close to the right-hand side of the door :is one enteis the 
tower. Elevation: 12.77 feet above mean Iow water; 8 2 i  feet above half tide 
level. 

Bench mark 19 (1916), Salem, is  a Coast and Geodetic Surrey st:inilard disk 
set in the southwest corner of custoni house on Derb) Street uear Derby JVliiirf. 
Elevation : 18.08 feet above nieali low Rater ; 13.58 feet above half tide level. 

Bench mark 20 (1916), Salem, is a brass plug set Iiorizonlall~ iii granite 
corner stone of Polish drug store about 2 feet froin the pavenieut. The drug 
store is on the south side of Derby Street just east of Derby Wliarf. Elevation : 
16.26 feet above incan low miter ; 11.76 feet ahove half tide level. 

I ’ ~  rl  set vertically in top uf granite 
rock near tlie light keeper’s house for Fort Pickering Light on Winter lsl:rii(l. 
Elevation : 19.00 feet above iiienn low water ; 14.30 feet abore half tide level. 

I h e  elevations of tide Idaiieb a t  Saleiii referred to nie:iii low water are 

Bench mark 21 (1916), Salein, is a by.1 

as follows: 
Feet 

20 to 29, 1895. 
Bench mark 2 (1909). ilfarblehcnd. is a cross cut in the coiicrete on top of the 

wall a t  tlie southeast .borner of Tucker’s Wlinrf, outside the iron rail.- E!eua- 
tioii : 13.93 feet above mean low water ; 9.36 feet above half tide level. 

Bench mark 3 (1909), AInrblel~cad,  is the center of il cross cut in the east Wall 
cf tlie Xelv Fouiitaiii Iiin ~ieitr the southeast corner. It is iii tlie secoiltl coursc 
of iiiasoiiry about ly! feet iibore tlie surface of the ground. Elerntion : 21.20 
feet above mean lorn water : 16.66 feet :!lwve half tide level. 

Bench mark 4 (1909), dfnrblehead, id a horizontal line cut i n  the face of ledge 
that  juts out from south fouix1:ition wall of tlie Kew Fo~uitiii~i Inn. The letters 

B. &I.*’ are cut into tlie rock above the 1ir.e. Tlie nlarl; is 20 p i c e s  tloivn from 
tlie southeast corner of the hotel arid is about 4.2 feet above tlie surface of the 
ground. Elevation : 20.98 feet above nieiin low w:iter ; lG.44 fret nbore linlf 
tide level. 

Ben* mark 5 (1916), Marblehead, is :I Coast and Geodetic Surwy standard 
disk set horizoiitnlly in tlic gmnite block tit tlie iiort1ie:tst coriiw of tlie New 
E’ount;iin Inn. Eleration : 21.21 feet above iii(’:i~i low xvnter ; 16.65 feet above 
half tide level. 

Irhe elevn+tioiis of tide planes a t  Marlilehetid keferred to rneaii low wiiter a re  
a s  folloms : 

IIigh.st t i&  _--_---_-______--_-------------------------~------------------ 13. 00 
J f m n  high water -- - _ - - _ _ _ - - _ - _ - _ _ - _ _ - _  I). OS 
llnlf ticie level --__---__--_--__--___----~-------------------~_-~~-~-~~-.-- 4. 54 
JIesn lo+. n.ater---------------- ------_--- ------------- -_--_---_---__-____- 0.00 
Lowest tidr-----------------------_-------------------------------------- -4 .00  

Beet 

DOSTOS HARBOX 

Tlie beticli iiiarbs in Boston IIurbor nlitl vicinity :ire listed by xroups accord- 
in:: to the localities in wliicli they are found. The elevations of these bench 
marks  referred to tlie princip:11 tidal datiinis for Boston Harbor as de- 
scribed b e l w .  Many of them linve becw connected directly by first-order levels 
with the basic bench iiiarks used ill dc fining the datuins, and o t h x s  have been 
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coniiected wit11 the d;itums through siuiultaueous water levels. Tlie nietl~otl 
used in referring the beiicll iimrks to the datums is indicated a t  the beginning 
of each group of marks. 

Sea-level da t ti nz .- -TI1 e sen - h e  1 (la t u in a d op ted f o r Boston in coli uec t iou with 
first-order lereiiiig in 1023 \vas deriwd from the hourly heights of the tide at 
Coinnionwralth Picr So.  6.  covering a period of two years beginning August 1, 
1921, the results beiiig correcteil by coinl,nrisoii with those obtained froul simul- 
taneous observatioiis zit Portland, Xe.. tlie corresponding datum :it the latter 
place being based upon 11 ye:irs of observations. This sea-level datum is 
defined iis being 13.804 feet below bench iir;irk 7 located in tlie vicinity of t,he 
tide station a t  Co~~~mon~veal th  Pier No. 5.  Through the first-order leveling of 
1923 this datum w i u  referred to maiiy other bench marks in Boston and vicinity. 

Bostoqb low-Lcutet’ datrcm.-This datuui iv:is estnblislied by the Coast Survey 
l11a11y years ago from obserrntions a t  the Boston S a r y  Yard, and has since 
been used by the United States Army Engineers n ~ l  others. I t  is 0.04 foot 
above the present best-determined meiin loiv water a t  the 11avy ynrd and 0.03 
foot belon? the best-determined inenii low water a t  Commonwealth Pier No. 8 
from nll obscrrations available a t  the close of the year 1!326. This datum is 
clefiued as being 14.69 feet below bench n1:trli 1 on the old dry dock a t  the 
navy yard in Charlestown. 

Boston ci tg bctse.-Although not used in this publication for a reference plane, 
the Bostoii city base is a datum which has been used by the city of Boston for 
many years. According to the report of the city eugiueer of Boston for the 
Sear 1904, it is 15.11 feet below the ‘‘ uew ” bench murk ou the coping of the 
old dry clock, \vhich is bench inark 2 of the Coast :ind Geodetic Survey a t  
Charlestown. The elevation relative to bencli mark 1 nn the coping a t  the 
entrance to the dry dock is also given in the same report, but bench mark 2 
is the basic bench mark for the Boston city levels. 

A’u.r;u-?/nrd dntzc?n.-This datum used by the Navy Department for work in  
the vicinity of the navy yard a t  Charlestown has been defined as :L plane 114.54 
feet below “Nary Pard Bench Rhrk 1,” which is bench Inark 2 of the Coast 
and Geodetic Survey. 

Swmmaru of dat&ms.-The relations of these datums to the sea-level datum as 
determined by the leveling of 1923 are  as  follows : 

Feet 
Sea-level datum (13 304 feet below R h1. 7 )  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0.00 
Boston low-water datum (14 G9 feet brlow R.  M. 1) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  -4. 87 
Boston city base (15.11 feet below I3 M 2 )  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  -5.65 
Xavy-Said datnm (I14 54 feet below e. M 2)  _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  -106 O S  

BOSTOS LIGHT, LITTLE BREWSTEX ISL.\XD 

Tlie following bench inarks a re  referred to the Boston standard datums, 
through the primary tide station at Commonwealth Pier No. 5, by simultaneous 
water lerels covering the period .June 9 to Jiily 21. 1926 ; the refrrences to mean 
low water of the United States Army Engineers a re  based on the datum adopted 
by the United States Army Engineers for rork  among the islands in this 
vicinity. 

Bench mark 1 (1860), Boston Light.  IS  the center of a-circle cut on top of a 
ledge of stone and marked thus: i’ C 0 S.” It i s  about 340 feet westerly from 
the liglitliouse and 15 feet southeast of the sont1ie:ist corner of the boathouse 
(nen- in 1S99). E1er;ition : 25.64 feet ; I ~ J O W  Boston lolv-\vater datu111 : 20.77 
feet above sea-lerel datum; 25 7 i  feet above ineiiii low water of the United 
States Armr Engineers. 

Bench mark 4 (1899), Boston Liglif, is tlie top of ;in eyebolt, without a r:ng, 
which is set in the rock It  feet north of the northeast corner of the boathouse. 
Eleration : 20 09 feet above Boston lowwater datum ; 15.22 feet above sea-level 
datum ; 20.22 feet ubore uieiiii low water of the United States Army Engineers. 

Bench mark 5 (1899), Bo.sto?t Light, is the top of an eyebolt, containing a large 
ring. which is set in a rock near and northerly from bench mark 4. Elevation : 
18.58 feet above Boston low-water datum : 13.69 feet above sea-level datum ; 
78.69 feet above uieaii low water of the United States Army Engineers. 

Bench mark 8 (1916), Borton Light ,  is a Coast and Geodetic Survey standard 
disk set rertically in the ledge in front of :ind near the light keeper’s house. 
Elevation : 25.9Ffeet above Boston low-water d:itum ; 21.05 feet above sea-level 
datum; 2G.05 feet abore mean Ion water of the rni ted States Ami>- Engineers. 
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GEORGES ISLAKD 

The follo\ving b e ~ c h  m:it~ks are  referred lo the incan low mater adopted 
by the United Stales Arniy Engineers for work amon:: the islands in this 
vicinity. 

Bench mark 3 (U. S. Army Engineers), Ceovgcs Ialartd, cousists of n lend p1Ug 
in a large stone on the south side of the sea wall, 36.7 feet fqom the angle in 
the wall and 1.26 feet fro111 thc outer face of the mine. E1ev;ition: 13.SO feet 
above mean low n-ater of the United States Army Engineers. 

Bench mark 5a (1916), Gcorges I5land.  is the top of an 11‘011 bolt (36.3 feet 
north from the southwest corner of the sea mall and 4 . X  feet from the face 
of snme. Elevation: 13.24 feet above inean low water of the United States 
Army Engineers. 

Bench mark 6 (1906), Ceorges J s l a ? t d .  is the top of n large flat stone nlonnsltle 
a n  iron bolt on west sea wall. It i s  33.1 feet iiorth from southwest corner of 
the mall and 1 foot froni the face of Yame. Elcvation: 13.16 fect above mean 
low water of the United Slates Army Engineers. 

Bench mark 6a (1916), Ceorges Islaizd, is the top of bolt described under 
bench mark 6. Elevation: 13.21 feet above mean low mater of the United States 
Army Engineers. 

Bench mark 7 (1916), GeorgL/LF I s lond ,  is  a Coaqt and Geotlrtic %in-ey st:intl;irtl 
disk set horizontally in the southeast corner of the red brick building a t  innei’ 
end of wharf at Fort Warren. Elevation: 15.5G feet above mean low water of 
the United States Army Engineers. 

CHELSEA CREEK ENTRANCE 

The following bench marks are  referred to the Boston standard datums 
through the priinary tide station a t  Conimonmealth Pier Xo. 5, by a coniparison 
of simultaneous tides consisting of 13 high waters and 14 low maters observed 
during the period July 24 to Jul) 31, 1926. 

Bench mark 1 (1926), Che7vcrc Ciw77,, 1s ii Coast and Geoclctic Survey standard 
disk, stamped “1/1926,” set on top of the west abutment of highway bridge, 2 
feet south of south edge of bridge. Elevation: 17.63 feet above Boston low- 
mater datum ; 12.76 feet above sea-level datum. 

Bench mark 2 (1926), Chelsea Cveek, is a Coast mid Geodetic Survey standard 
disk, stamped “2/1926,” set ou top of the west abutment of highway bridge, 2 
feet north of north edge of bridge. Elevation: 17.i6 feet above Boston low- 
water datum; 12.89 feet above sea-level datum. 

Bench mark 3 (1926), Chelsea Creek, IS a Coast and Geodetic Survey standard 
disk, stamped “3/1926,” set on top of east abiitnirnt of highway bridgc, 1s 
inches south of south edge of bridge. Elevation : 17 . i l  feet above Boston low- 
water datum ; 12.84 feet above sea-level datum. 

The elevations of tide planes a t  Chelsea Creek Entrance rvferred to Boston 
low-water datum are  as follows: 
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lligh s t  tidp___-__---_______----------------_.---------------_------------ 13.00 
M ~ F I I  hiyii watcr _-_-_- -_______- - - -_ -____________ - - _ - - - - _ _ _ _ - - - _ _ - - -  - --_-_ $9. A!) 
Sea-Iewl datum _---_-_-- ~ -_-__-__-_-_-__-____-----------_----------------- 4 . 8 i  
I:oaton low-wtw tlntum -_-__-_-_-_----__-_-____________________----------- 0.00 
Lowest tidc--_-_----__------------------------_-------------------------- -3. 50 

BOSTON 5 AVY Y-iRD, CH:\RLESTOWN 

The following bench marks are referred directly to the Boston standard 
datums by spirit--lcveling connections : 

Bench mark 1 (:847), Bostoi~ Scwy I b l ’ d .  is lhc top of the gr:tni:e w : l I I  ut the 
entrance to the United States Xavy Dry Dock No. 1 a t  Chiirlesto\vn. The 
point takrn is directly ovcr tht’ inla’d bronze scale a t  the southerly corner ancl 
ou.side the floating gatc of the dock. Originally there was apparently no 
sp:cinl identification mark, but in 1916 a reference was made to a rectmgle 
cut in tlie stone. Elevation: 14.69 feet above Boston low-water datum; 9.82 
feet above sea-level datum. 

Bench mark 2 (1867), Bostow N a z ; ~  Yard .  often called the “ new bench mark,” 
is the top of the file ng of tlie United States Navy Dry Dock No. 1 at Cbarles- 
town, on lhe west side near the head dirt’ctlg over the foot of the long steps. 
The place is iridicatrcl by  an arrow cut in the side of the stone. This bench 
mark has also bren designated a s  ‘* Navy Yard Bench Mark 1, ” but it should 
be distinguished froiii the original bench marB 1 rlescr bed above. T!iis is 
the basic bpnch inark for tlie Boston city levc’ls. Elevation: 14.33 feet :iI)ove 
Enston lorn-water datum : 9.46 feet above sen-level datum. 

Bench mark 3 (1916), Boston A7ut?/ l’nrd, is a Coast ancl Geodetic Survey 
stnndard tiisk set horizontally in the granite block a t  the head of TJnitecl Statcs: 

. Dhcli So .  2 a t  Charlestown. Elevation: 13.83 feet abcve Boston: 

Navy-yard tench mark 8 (levels 1923), Honto71 A7(rv?/ \-nt’tl. is n ChiSekd scluare 
a t  the h:wl of Dry Dock So. 2 in the C1ixr:cs:on-n Sary  Yard  in  the top of ‘:he 
m:ri:onry aliout 1 foot Ilnrth of hencb mark No. 3. Elevation: 14.35 fee: al)o\-c 
Boston low-mater datum ; 9.48 feet ahore sea-Ierel datum. 

Navy-yard bench mark 10 (levels 1923). Bo.StfJri, Arcfa?] Yard. is chiseled 
aquare i n  the pier sriIul,ort:ng :I co1um;l on thc. sontlieast F i d e  of :in cctngonal 
building north of the tennis courts in the 11:ivy yard. Elevation: 18.18 fcet 
above Boston low-water datum ; 13.31 feet above sea-level datum. 

Navy-yard bench mark 18 (levels 1923), Boston A‘avy Yard, is  n chiseled 
square in the top of the lower course nf masonry a t  the south.west comer of 
building 75 in the Chariestomn Navy Yard at the corner of Second Avenue and 
Thirteenth Street. Elevation : 15.81 feet above Boston lom-water clatum ; 10.94 
feet abore sen-level datum. 

Navy-yard bench mark 19 (levels 1923), Bo8tOon Nacg Yard, is a chiseled 
square in the top of the lower course of stone at the northeast corner of building 
75 at the corner of Fifth Avenue and Sixteenth Street. Elevation: 17.85 feet 
above Boston lonT-water datum ; 12.98 feet above sea-level datum. 

Bench mzrk “ Waverly House ’’ (levels 1923), Chnrlestozuia, is a Roston c’ty 
berich mark and is a point on the right outer corner, facing tlie building, of the 
second stone stcp ilt the entrance to  Waverly House on City Square. Elevation : 
23.01 feet above Boston lowwater datum ; 18.14 feet above sea-level datum. 

Bench mark F-2 (1923), Charleatoicn, is n Coast and Geodetic Survey stmdard 
disk set vertically in tlie center of the west side of the fourth pier from the 
eastern, or Charlestown. end of the “Prison Point Briclge,” which is a viaduct 
carrying Prison Point Street over the railroad travks and cwnnecting East 
Cainbi~idge and Charlestown. Elevation : 16.44 feet above Boston low-mater 
datum ; 11.55 feet above sea-level datum. 

The elerations of other tide planes a t  Boston Nary Yard are  based on some 
39 years of tidal observations for the periods 1845 to 1856, 1902 to 1906, and 
1908 to 1911. These planes. together with sea-level datum referred to Boston 
low-n-ater datum, are as follows : 

Feet 
Highest tide ( S p r .  16, 1851)’__-_----------____---------------------------- 15.0  
Mean high watrr --_-------_-__--- -------- --------------___-_------ -------- 0.67 
Sea-low1 datum ---------_-___------------------_---------------------- ---- 4.87 
Half tide le-rel--__------_-----~----------_---~---------~----------------- 4. S1 
Eostou Ibwwater clatum ----__---_-_--__--_-____________________---------_- 0.00  
Mean low watw -----_-___-.-_--_------------------------_---------------- -0.04 
Lowest tide (Feb. 27. 1869) _-_--_-_------__-___--------------------------- -3.5 

datum ; 5.96 feet above sea-level datum. 

Occurrcd during a se-rere storm which drstroyed the Ninots Ledge Lighthouse. 
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13Os?’os (c‘ENTE.\T. P0::TIOS) 

The following bench marks are referred directly to the B o s t o ~  standard 
datums by spirit-leveling connections : 

Bench mark “ Post Ofice,” Bo.?ton (cc?z!?.aZ portioil) ,  is a \T’eathc!r Bureau 
bench mark UII the  post-office building a t  the corner of Milk Street and Post 
Office Square, in the corner stonc :it the southeast c o r u ~ r ,  1 foot above thr  side- 
walk. Elevation: 19.46 feet above Boston 
:ow-\\7ater datum ; 14.50 feet abovc sw-lrvel datum. 

Bench mark “83 South Street,” U o ~ i o ~ z  (cenfrnl  por t ion) ,  is a Bostou city 
bench mark on the lower iron step a t  83 South Street. The left outer corner of 
the step faces the building. Elevatioii : 17.66 feet a b o w  1:ostoii lon-water 
datuin ; 12.iS feet above sea-level datum. 

Bench mark 5-2 (1923), IJostoia (cmO’ri2 por f io i z ) ,  is :I Coast :iud Ctwletic 
Survey standard disk 306 feet south of the south end of the train shed tit the 
Southern Cnion Station, 213 feet south of signal hridge KO. 1; 63 feet north of 
signal bridge No. 5; 434 feet east of an easterly approach tracli ; in the top of 
the stone coping at the south end of the iron railing. Elevation: 24.1s feet 
above Boston low-water tiatum ; 19.31 feet above sea-level datum. 

Bench mark “ Boston & Albany mileage 0.40,” U o s f o ~ z  (centrtrl ? ~ o / . t i o ~  1 .  is i i  
chiseled square on the northwest corner of tlie end capstone of the re:aining 
wall a t  mileage 0.40 on the Boston & Albany Railroad and also 011 the New 
Yorlr, New Haven & Hartford Railroad, south of ti:e tracks of tlie hitter rail- 
road. Elevation : 16.99 feet above Boston low-water datum ; 19.12 feet abore 
sea-level datum. 

Bench mark “Boston & Albany mileage 0.61,” Bostoi& (cclztrnl . p O l . l i O i ? ) .  is a 
chiseled square on tlie northeast corner of the central pier of the Boston & 
Albany Railroad bridge So.  3 at mileage 0.61. Elel-ation: 6.41 feet above 
Boston lowwater datum ; 1.54 feet above sea-level datum. 

Bench mark E-2 (1923), Bosfolz (centrctl  portio?^), is a Coast and C:c>odetic 
Survey standard disk set horizontally in tlie footing a t  the south encl of tlie east 
center pier of the Boston & Albany Kailroad bridge a t  mileage 1.19, wliich is 
the second overhead bridge snutli of the Trinity Place deDot of the Ikrstoii & 
Albany Railroad. Elevation : 6.24 feet abore Boston lowwater datum ; 1.37 feet 
above sea-level datum. 

Bench mark “Boston & Albany mileage 1.35,” Boston (ce/ztmZ portion),  is n 
chiseled square on the northwest corncr of the lower stone step a t  the baggage- 
room door of the  Huntington Avenue depot at mileage 1.35 on the Boston k 
A’bany Railroad. Elevation : 9.39 feet above Boston low-water d:ituill ; 4.52 feet 
above sea-level datum. 

Bench mark “ Boston & Albany,” Boston (ccnfral por t iou) ,  is ;I cliiseletl 
SqFlre 011 the northwest coriier of tlie southwest pier of the Bostoii & Albany 
Railruad signal bridge just enst of bridge So .  16 at milcage 2.41. Eleratioil: 
16.29 feet abore Boston low-water datum ; 11.42 feet above sea lerei datum. 

Bench mark E 2  (1923), Boston (cenlrul poi’ t ion) ,  is a <.'east iind Geodetic 
Survey standard disk at the easl: end of tlie center support of Cottaige Farin 
Bridge KO. 18 carrying Commonwealth Arciiue o\-er the Hoston & Allxiiig Rail- 
road tracks at mileage 3.13, ill tile east face of llic suppvrt, 2% feet above tlie 
ground. Elevation : 15.87 feet above I3oston low-water datum ; 11.00 feet nbore 
sea-level datum. 

Bench mark “ Van Orden Cottage Farm,” Hoston (ccntrol  por t io i z ) ,  is a 
chiseled square at the eiist encl of the foundation of the north abutment of 
Cottage Farm Bridge Xu. IS carrying Comnionivealth Avenue over the Boston 
R- Albany Railroad tracks a t  mileage 3.13. Elemtioil : 14.94 feet above Boston 
low7-water datum ; 10.08 feet above sea-level datum. 

Bench mark “Boston & Albany Cottage Farm,” Bo.sto?t (cenr‘rtrl porf io iz ) ,  is a 
chiseled square on the west wing, south abutment, of Cottage Farm Bridge 
N O .  18 carrying Conimonn7ealth Arenue over the Boston & Slbany Railroad 
tracks at  mileage 3.13, in the northwest corner of the lower coping stone. 
Elevation : 17.37 feet above Boston lovw-ater datum ; 12.50 feet above re;i-level 
datum. 

Bench mark ‘‘ Cottage Farm, Boston City,” Bosfoiz (central povfioir). is a point 
on the bridge abutment in line with the north curb of Comuion\vealth Avenue 
and southwest of the Boston & Albany Railroad tracks, near the nortliwest 
end of the top of the abutment of Cottage Farm Bridge No. IS carrying Com- 
Inonwealth Avenue over the railroad a t  mileage 3.13. Elevatioi, : 32.67 feet 
above Boston low-mater datum : 27.80 feet above sea-level datum. 

Bench mark is a chiseled square. 
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SOUTII BOSTON 

The following bench marks are refcrred directly to the Boston standard 
datum by spirit-leveling connections : 

Bench mark 6 (1921), South Bostm,  is a Coast and Geodetic Survey standard 
disk, stamped ‘‘ 6/1921,” cemented in  window sill of fifth window on northerly 
side of shore end of Commonwealth Pier NO. 5, opposite tide staff. Elevation r 
20.02 feet above Boston lowwater datum; 15.15 feet above sea-level datum. 

Bench mark 7 (1922), South Boston, is a Coast and Geodetic Survey standard 
disk cemented in upper surface of water table on side of heating plant opposite 
Commonwealth Pier No. 5, stamped “ 7/1922.” The point of reference used is on 
the highest part of disk, which is just outside the small circle toward the side 
of the building. This bench has been adopted as the primary bench mark for 
the tidal series a t  Commonwealth Pier No. 5. Elevation: 18.17 feet above 
Boston low-water datum ; 13.30 feet above sea-level datum. 

Bench mark 8 (1922), South Boston, is a Coast and Geodetic Survey standard 
disk, stamped ‘‘ 8/1922,” cemented in stone retaining wall opposite stairway 
leading down from Summer Street t o  C Street, and is on ledge just  above first 
landing about 7 feet below the top of wall. Elevation : 29.68 feet above Boston 
low-water datum ; 24.81 feet above sea-level datum. 

Bench mark “ 481 Summer Street,” South Boston (established by Boston 
city engineers), is the outer right-hand corner of granite doorstep, when facing 
building, of No. 481 Summer Street. Elevation: 26.39 feet above Boston low- 
water datum; 21.52 feet above sea-level datum. 

Bench mark ‘‘ Dry Dock,” South Boston (established by the Commonwealth of 
Massachusetts and maintained by the Navy Department), is the top of brass 
cap on iron rod, 2 inches in dinmeter, which has  its foot in bedroek and extends 
upward through the concrete backing of the southern wall of the Navy Dry 
Dock No. 3 in  South Boston, nearly to the surface, and is inclosed in a 4-inch 
iron pipe. A cast-iron cover bears the inscription “Bench Mark-Do not 
Disturb.” Elevation : 15.14 feet above Boston low-water datum ; 10.27 feet 
above sea-level datum. 

Bench mark 9 (1922), South Boston, is a Coast and Geodetic Survey standard 
disk, stamped “ 9/1922,” set in water table on the F Street side of No. 416 West 
Broadway, under the third window, 521h feet from front of building. In 1922 
building was occupied by P. F. Carey Furniture Co. Elevation: 52.35 feet 
above Boston low-water datum : 47.48 feet above sea-level datum. 

Bench mark 10 (1922), South Bosfon, is a Coast and Geodetic Survey standard 
disk, stamped “ lO/1922,” set in water table about 2 inches above sidewalk on 
F Street side of No. 423 West Broadway, 45.6 feet from front of building. I n  
1922 building was occupied by F. W. Woolworth Go. store. Elevation: 49.55 
feet above Boston low-water datum ; 44.88 feet above sea-level datum. 

Bench mark “ 481 West Broadway,” South Boston (established by Boston 
city engineers), is a Boston city bench mark, on the right buttress of the stone 
stairway at No. 481 West Broadway-the right outer corner of the  buttress, 
facing the building. Elevation : 64.02 feet above Boston low-water datum ; 
59.15 feet above sea-level datum. 

Bench mark “82 Q Street,” rgozlth Boston (established by Boston city 
engineers), i s  a Boston city bench, mark on the right buttress, facing the build- 
ing, a t  the side of the stairway a t  No. 82 G Street-the lower outer corner of 
t h e  buttress. Elevation: 109.05 feet above Boston low-water datum ; 104.28 feet 
above sea-level datum. 

Bench mark 11 (1922), South Boston, is a Coast and Geoaetic Survey standard 
disk stamped “ 11/1922,” set in north end of fifth marble step inside iron gate 
and back of north gatepost at entrance to Washington Monument in Thomas 
Park, Dorchester Heights, South Boston. Elevation : 148.75 feet a b v e  BOS~OR 
low-water datum ; 143.88 feet above sea-level d a t d .  

Bench mark ?? (1922), i3outh Boston, is a Coast and Geodetic Survey standard 
disk, stamped 12/1922,” set in top of step at  right of doorway on entering 
building at north entrance to South Boston High School. Eleration: 116.45 feet 
above Boston low-water datum; X11.58 feet above sea-level d a m  

The.elevations of mean high water, mean low water, and hrrlf-tide level at 
Commonwealth Pier referred to .Boston low-water -datum are based on aut* 
matic tide-gauge records for the period August, 1921. t6 December, 19% in- 

55436--29--3 
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clusive. The highest itlid lowest tides are  tlie extreme tides for Buston Harbor 
and were observed a t  the uavy yard. They were referred to Comruonaealth 
Pier by spirit levels. 

These tide pltines, together with sea-level datum referred to Boston low-water 
datum, a re  a s  fo&xvs : 

Feet 
fIighrst tide (Apr. 16, 1851) __---_____--_-__________________________------- 15.0 
Mean high water__---______----_-__________________----------------------- 9.48 
Sen-level dnturn--------____-_--------------------------------------------- 4. 87 
Half tide level _________________-______________________--------~-------~-- 4.74 
Mean low wnter - - - - - - - -_ - - -_ -_ - - - - - - - - - - - - - - - - - - - - - - - -~ - - - - -~~~- - - - - - - -~ - -  0.03 
Boston low-water datum ________________________________________~---------- 0.00 
Lowest tide (Feb. ’”i, lSOS)-------------------_---__-------------------------- -3.5 

CAMUBIWE 

Tlie fonowing huch miirks a r e  referred directly to  the Boston standard 
datums by spirit-leveling connections: 

Bench mark E-2 (1923), Ccrmbridge, is a Coast and Geodetic Survey stanclard 
disk, about 600 feet north of the Boston & Maine Railroad depot, in the top of 
the footing a t  the east end of the north abutment of the bridge carrying the  
southern division over the Vitchburg division, 4 feet east of the east rail and 2 
feet above the Fitchburg division (rack level. Elevation : 14.03 feet itbove 
Boston low-water datum ; 9,16 feet above sea-level datum. 

Bench mark ‘‘ M. I. T.” (Massuchusetts Institute of Technology), CamWidge, 
is a brass plug in the concrete cap on a pile driven into the ground and covered 
by an iron plate i n  the fluor iu frout of room 3-019 i11 the Imseiiient of the Alassa- 
cliusetts Institute of Technology, Elevation : 10.07 feet above Boston low-water 
.datum ; 5.20 feet above sen-level datum. 

Bench mark “M. L T. Special Bench Xark” (Massachusetts Institute of 
Technology), Cumbridgc, is  located about 150 feet east and 16 feet south of the  
southwest coruer of JIassachusetts Institute of Technology. It consists of an 
,S-iqch iron pipe filled wiB  eoncg$e e r t w h g  down 10 feet into bedrock, which 
at th’h w i n t  is  112 feet below’ the surface. The upper 5 feet are protected from 
frost and moisture by a concrete sewer pipe fitted with a Ford meter-box cover. 
A special casting set in concrete in  the top of the pipe serves as the beach mark. 
Elevation : 14.42 feet above Boston low-water datum ; 9.55 feet above sea-revel 
datum. 

Bench mark I ‘  Cambddge City,” Cambtidge,  is a brass plug in the top st the 
west end of the north abutment of Harvard Bridge carrying Massachusetts 
Avenue over lhe Charles Itiser, n t  the street level and on the Charles River 
Hoad,.2 feet from the i-ajlings on the bridge. .Wevation : 19S2 feet 8.bove Boston 
low-water datum ; 14.95 feet above sen-level datum. 

BROOKIJNB 

T h e  follou iiig bench inarks a re  referred to Boston staudard datum by spirit- 
Jeveling connections : 

Bench mark 4-2 (1923), Urookliiie, is t i  Cotst and Geodetfc SMrvey standard 
disk located about 300 feet west of the west end of tlie -ton & Albany Rail- 
soad depot a t  Brookline, 5 feet south of the south mil, in the center of the  
a m , h  abutment of the Boston & Albany Railroad hridge KO. 1.56, 3 feet above 
ithe ground. Elevation: 22.61 feet above Boston low-water datum; 17.74 feet 
above sea-level da tum 

Bench mark ’‘ Van Orden St. Xarys Street,” Urookli?ke, is :I chiseled square at 
the east end of the north abutment of St. Murps Stwet Bridge over the Boston 
& Albany Railroad tracks, iu the top of the second stone. ElevQtion:-16.58 feet 
above Boston low-water datum ; 11.71 feet above sea-level datum. 

NEPONSIW RIVER RkILROAD BBTROD 

The following b011c4ti m a r h  are refermi trt the Boston standard datums 
ihrough the primary tide station a t  ComntonWealth Pier No. 5, by a comparison 
of simultnneow tides consisiing of 13 high waters and 11 low waters observed 
during the period July 14 to Jhly 22, 1926. 

Be& mark 1 (19B6), A’epmset Rtser Rsfboad B,Jdgo, is a Coast and 
C a d e t i c  Survey standard disk. stamped “ 1/1926,” cemented in  drill hole flush 
with the hoiizontal top surface of the stone bridge pier a t  the southerly side of 
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tlle railroad bridge lift span. The mark is about 1 foot from the bridge span 
on its easterly side. Elevation : 14.01 feet above Bostoii low-water datum ; 
9.14 feet above sea-level datum. 

Bench mark 2 (1926), Neponset Ricer Railroad Bridge, i s  a Coast and 
Geodetic Survey standard disk, stamped “2/1926,” cemented in  drill hole flush 
with the horizonta5 top surface in the next stone pier to  the south of bench 
mark 1. Elevation: 13.93 feet above Boston lon7-nater datum; 9.06 feet above 
sea-level datum. 

Bench mark 3 (1926), Neponset River Railroad Bridge, is a Coast and 
Geodetic Survey standard disk, stamped “ 3/1926,” cemented in drill hole flush 
with the horizgutal top surface of stone bridge pier on the southerly side of the 
railroad bridge, just to the north of that in which bench mark 1 is  located. 
Elevation: 13.36 feet above Boston low-water datum; 8.49 feet above sea-level 
datum. 

The elevations of tide planes at Neponset River Railroad Bridge referred to 
Boston low-water datum are as  follows: 

Feet 
Highest tide-_---_--------------------------------------------------------  15. 00 
Meail high water -_________-___--_-______________________-- . _ _ _ _ _ - _ _ _ _ _ _ _ _  0. 40 
Sea-level dntum----------------------------------------------------------- 4. 87 
Boston low-water datum --______-_-_____________________________-----~----- 0.00 
Lowest tide-------------------------------------------------------------- -3. 50 

NUT ISLAND 

The following bench marks a re  referred to the Boston standard datums 
through the primary tide station a t  Commonwealth Pier No. 5, by a comparison 
of simultaneous tides consisting of 89 high waters and 88 low waters observed 
during the period June 9 to  July 27, 1928. 

Bench mark 1 (city of Boston), N u t  Islartd, is a stone monunient on the 
westerly side of Nut Island and reported to be easily found. Elevation: 
29.42 feet above Boston low-water datum ; 24.55 feet above sea-level datum. 

Bench mark 2 (1918), Nu t  Inlaiid, is a Coast and Geodetic Survey standard 
disk set in northeast corner of granite foundation of sewer pumping station. 
Elevation : 31.98 feet above Boston lowwater datum ; 27.11 feet above sea-level 
datum. 

Ben& mark 3 (1916), K a t  Is laad ,  is a Ih-incli brass bolt set vertically In 
granite block of retaining w d l  just north of shore end of coal pier. Elevation : 
23.75 feet above Boston low-water datum ; 18.88 feet above sea-level datum. 

Bench mark 4 (1926), N t t t  Island, is 8 Coast and Geodetic Survey standard 
disk, stamped “4/1926.” cemented in a drill hole in the concrete coping of a 
sewer manhole about 40 yards northwest from the shore end of the pier. Eleva- 
tion : 26.90 feet above Boston low-water datum ; 22.03 feet above sea-level datum. 

Bench mark 5 (1926), Nut I.sZand, is a Chs t  and Geodetic Survey standard 
rfisk, stamped “ 5/1926,” cemented on top of a granite block on the uppet sea 
wall about 50 yards south from the boathouse. Elevation: 19.24 feet above 
Roston low-water datum ; 14.37 feet above sea-level datum. 

The elevations of tide planes at  Nut Iqlancl referred to Boston loa-water 
datum are  as fol low : 

Feet 
Ifighest tide----_---------_-------------__---------------------------------- 15.00 
Mean high wntpr-_----------------___-__-______----------------------------------- 9 .27 
Sea-level datum--_--_--------------------_--------------------------------- 4.87 
Bostcn low-water dntum -_-________-_-_-________________________----------- 0.00 
Lawest t i d e - - ~ - - - - - - - - - - - - - - - - - - - ~ ~ ~ ~ - - - - ~ ~ - ~ - - - - ~ - - - - - - - - - - ~ - - - - - ~ - - - ~ - ~  -3$ 50 

WEYMOUTH FORE RIVE6 BBIWEl 

The following bench marks are referred to the Boston standard datums 
through the  primary tide station at Commonrvealth Pier No. 5, by a comparisou 
o€ simultaneous tides consisting of 14 high waters and 14 low waters observed 
during the period June 17 to July l4, 1926. 

Bench mark 1 (1926), Wellmouth Fore R-kuer Bridge, is a Coast and Geodetic 
Survey standard disk, sthmped ” 1/1926,” set flush with the concerete surface 
of the stair platform on i t s  southeast corner south of b r k k  building of Edison 
coaling plait.  Elevation: 15.35 feet abore Bostan low-water datum; 10.68 feet 
above sea-level clatum. 
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Bench mark 2 (1926), Wcymoz~th Pore River Bridge, is a Coast and Geodetic 
Survey standard disk, stamped “ 2/1920,” set flush with the surface of the con- 
crete wharf near the southwest corner, just  south of the concrete mooring-bitt 
block. Elevation: 14.64 feet above Boston low-water datum; 0.77 feet above 
sea-level datum. 

Bench mark 3 (1926), IVe?rmozcth Fore Riwer Bridge, is a coast and Geodetic 
Survey standard disk. stamwd ‘‘ 3/1926,” set flush with the surface of the con- 
crete fence that makes out from the extreme easterly side of the wharf running 
normal to  the road. Elevation : 19.27 feet above Boston lo\v-water datum ; 14.40 
feet above sea-level datum. 

The elerations of tide planes a t  TVegmouth Fore River Bridge referred to 
Boston lowwater datum a r e  as  follows : 

Feet 
Highest tide__------------------------------------------------------------ 15 00 
Mean high water-----_---------------------------------------------------- 9 49 
Sea-level dnturn---_--_----------------------------------------~----------- 4,87 
Eoston low-water datum-_------------------------------------------------- 0.00 
Lowest ticle--_--_--___-------------------_------------------------------- -3. 50 

CROW POINT, HIKO€I. \II  ?T.\ILBOR ENTRAKCE 

The following bench marks are referred to  the Boston standard datums 
through the primary tide station at  Commonwealth Pier No. 5, by a comparison 
of simultaneous tides consisting of 37 high waters and 36 low waters observed 
during the‘period June 19 to July S, 1926. 

Bench mark 1 (1926), Crow Point, is a Coast add Geodetic Survey standard 
disk; stamped ‘‘ 1/1926,” cemented in :L drill hole on top of stone sea wall north- 
west from dock and about halfway between dock entrance and shore. Elevation : 
14.31 feet above Boston lowwater datum ; 9.44 feet above sea-level datum. 

Bench mark 2 (1926), Crow Poilit, is a Const and Geodetic Siirvey standard 
disk, sfamped “2/1926,” cemented in a clrill hole on top of stone sea wall on 
main shore line about 20 feet south of dock entrance, at a turn in the wall. 
Elebxtion : 13.87 feet abore Boston low-water datum ; 9.00 feet a b v e  searlevel 
datum. 

Bench mark 3 (1926), Crom, Point, is a Coast nnd Geodetic Survey standard 
disk, stamped “3/1926,” cemented in a drill hole on top of stone sea wall- on’ 
main shore line about 100 yards northwest of dock entrance, at a sudden bend 
in the shore line. Elevation: 14.20 feet above Boston low-mater datum; 9.33 
feet above sea-level datum. 

The elevations of tide planes a t  Crow Point referred to Boston low-water 
datum ake B s  follows: 

Feet 
Highest tide__----------------_------------------------------------------- 15 00 
Mean high ~ater------,--------------------------------------------------- 9.49 
Sea-level datum-----,----------------------------------------------------- 4.8T 
Boston loy-water datum--------------------------------------------------- 0 . W  
Lowest tide----------------------_-----------------~---------------------- -3. 50 

COHASSGT HABBOR ENTRANCE, SHEPPARD LEDGE 

The elerations of the following bench marks are based on 8 high waters and 
21 low waters observed a t  Sheppard Ledge during the period July 20 to August 
29, 1894. 

Bench mark 2 (1894), Cohaswt Harbor Entrance, is a cross mark@ “B+N,“ 
cut’ on horizontal surface of top of highest point of rock of the easternmost 
rock island of Sheppard Ledge. Elevation : 17.98 feet above mean low water ; 
13.48 feet above half tide level. 

Bench mark 3 (1916), Cohasset Harbor Entrance, is a Coast and Geodetic 
Survey standard disk set on top of the highest bowlder on the beach, about 
328 feet north from the clubhouse, The Glades, on the mainland near Sheppard 
Ledge. It is about 112 feet north of the concrete sea wall. Elevation: 20.99 
feet above mean low water ; 16.49 feet above half-tide level. 

Bench mark 4 (1916), Cohasset Harbor Entrance, is a Coast and Geodetic 
Survey standard disk set in the outer slope of a ledge projecting out of the 
lawn bank about 328 feet northwest from The Glades clubhome. This bench 
mark is nearly in liue. with bench marks 2 and 8 and about 164 feet south- 
easterly from the latter. Elevation: 20.95 feet above mean low water; 16.45 
feet above half tide level. 
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Bench mark 5 (1916), Cohasset Hurbor Entrance, is a Ih-inch brass rod set 

vertically in top of rock of Sheppard Ledge next west of the one on which bench 
mark 2 is located. Elevation: 17.37 feet above mean low water ;  12.87 feet 
above half tide level. 

Bench mark 6 (1916), Cohasset Harbor Entrairce, is a Coast and Geodetic 
Survey standard disk cemented in  the horizontal face of rock about 10 feet 
west of bench mark 2. Elevation : 17.73 feet above mean low water : 13.23 feet 
above half tide level. 

The elevations of tide planes a t  Cohasset Harbor Entrauce referred to mean 
low water are  a s  follows: 

Feet 
Highest ticle--------_-_------_-------------------------------------------- 11.00 
Meail high watcr----_---------------------------------------------------- 9.00 
Half tide level--_--_---------------------_------------------------------- 4 .50  
Mean low water ______________---__-____________________------------------ 0.00 
Lowest tide--_------_-_-----______---------------------_---------------------- -3.50 

BOITUATB 

The elevations of the following bench marks a re  based on 24 high waters 
and 26 low waters observed during the period July 7 to August 13, 1915, and 
supported by a later series consisting of 21 high waters and 25 lorn waters 
observed during the period June 28 to July 11, 1924, reduced to mean values by 
comparison with simultaneous observations at Boston, Commonwealth Pier 
No. 5, where the datum is based on two years of observations. 

Bench mark 1 (1915), Scituute, is a copper plug set iu the concrete wall of 
the new city dock near Welch’s Coal Wharf. Elevation : 14.95 feet above mean 
low water ; 10.48 feet above half tide level. 

Bench mark 2 (1915), Rciluate, i s  a copper plug in a large rock in a rstone 
wall on the east side of Front Street, about 164 feet north of a culvert under 
the road. Elevation: 13.27 feet above mean low water; 8.77 feet above half 
tide level. 

Bench mark 3 (1916), Scituate, is a Coast and Geodetic Survey standard disk 
set 1 foot east of the inside corner of the concrete sea wall on the  north side 
of the new town wharf. Elevation: 17.08 feet above mean low water: 12.58 
feet above half tide level. 

Bench mark 4 (1924), Scitiiate, is a Coast and Geodetic Survey standard disk 
set in a 1-inch drill hole with cement, in the top of a large flat rock about 262 
feet north of the end of the concrete sea wal l  on the north side of the new 
city dock. Elevation : 16.47 feet above mean lorn water; 11.97 feet above half 
tide level. 

Bench mark 5 (1924), Scitzinte, is a Coast and Geodetic Survey staiidard disk 
set in a 1-inch drill hole with cement, in the top of the masonry sea mall on 
the south side of the city dock, near the south end of the wall. It is about 56 
feet south of bench mark 1 and directly opposite the residence of Capt. E. E. 
Edson. Elevation: 14.77 feet above mean low water; 10.27 feet above half 
tide level. 

The elevations of tide planes a t  Scituate referred to  mean low water are as 
follows : 

Highest tide__------------_--------~------------------------------------- 11.00 
Meari high water ----_-------____________________________----------------- 9-00 
IIalP tide level _____________-___--_____________________------------_------ 4 . 5 0  
Mean low wuter----_----_----___---~---_---_-_---------------_------_----  0.00 
Lowest t i d e - ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ - _ ~ - - ~ ~ ~ ~ ~ ~ - ~ ~ ~ ~ ~ ~ ~ _ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ _ ~ ~ ~ ~ ~ ~  -3. 50 

Feet 

GREEN HARBOR, CAPEl COD BAY 

The elevations of the following bench marks are based on one high water 
and one lorn water observed September 19 and 20, 1916, reduced to mean values 
by comparison with simultaneous observations at Plymouth, which, in turn, 
had been reduced to mean values by comparison with simultanous observations 
a t  Portland, Me., where the datum was based on two years of observations. 

Bench mark 1 (1916), Green Barbor, is a Coast and Geodetic Survey standard 
disk set in the east end of the lowest step leading up in  corner of small sea wall, 
at cottage nearest the end of bulkhead. Elevation: 11.85 feet above mean lorn 
water; 7.35 feet above half tide level. 

Bench mark 2 (1916), Qreen Harbor, is a triangle on top of a large rock i n  the 
n7eStern jetty about 328 feet from the shore end. The mark was found by 
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accident aiid looks like a Coast and Geodetic Survey mark. Elevation: 10.23 
feet above mean low water ; 5.73 feet abore half tide lerel. 

Bench mark 3 (1916), Green Harbor, is a Coast and Geodetic Survey standard 
disk cemented in a crevice between two rocks which form part of tlie western 
foundation of first bridge south of Green Harbor bulkhead. The rocks are on 
the north side of tlie bridge, and the mark is immediately below the girder and 
about 4 feet below the roadway of the bridge. Elevation : 10.41 feet above mean 
low water ; 5.91 feet abore‘lialf tide level. 

The elevations of tide planes a t  Green Harbor referred t o  mean low water are  

U. S. COAST AND GEODETIC SCTRPEY 

as follows : 
Feet 

Highest tide___-_-_----_____-------.-------------------------------------- 12.00 
Rlcair high watcr__-~_--____-----------------------------------------------  9.00 
Half tide level _________-_--__--_______________________------------------- 4.60  
filean low ~vater___----__-__-------- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  0. 00 
Lowest tide-__-----_--.--_------------------------------------------  __-- -3. 50 

PLYMOUTH, PLYMOUTH HARBOR 

The elerat’ons of the following bench marks are  based on seven high wiltere 
and six low waters for the period July 20 to July 29, 3916, reduced to  mean 
values by comparison with simultaneous observations a t  Portland, Me., where 
the datum mas based on two years of obserrationc. 

Bench mark 4 (1916). I’IynzorLtk. is tlie highest point of “ l ~ l ~ n i o u r h  Rock.” 
located on Water Street near the foot of North Street. Eleratioil: 20.10 feet 
above mean low water ; 15.32 feet above half tide level. 

Bench mark 5 (1916), P l p l O l l f A ,  is a hole in the center of a triangle cut in 
the cement walk about the pavilion and southeasterly from “ Plymouth Rock.” 
Elevation: 15.94 feet above mean low mater; 11.16 feet abore half tide level. 

Bench mark 6 (1916), PZ?/rnoutA, is a Const and Geodetic Survey standard disk 
set vertically in the east face and at the north end of the sea mall extending 
along the east side of Water Street from Craig’s Wharf to the foot of Howland 
Street. It is about 3 feet from the top of the sen mall. Elevation: 16.31 feet 
above mean low water ; 10.53 feet above half tide level. 

Bench mark 7 (1916), PZymoiitA, is a triangle cut oil the top surface of the 
southeast portico of the Plymouth County courthouse, lvz inches outside the 
base of the southern pillar that is nearest the wall of tlie courthouse. Eleva- 
tion : 74.98 feet above mean low water ; 70.20 feet abore half tide level. 

Bench mark 8 (1916), Plynzouth, is a cross cut about 2 inches from tlie wall. 
i n  the left end of the steD a t  the entrance to  tlie belfrv of the First Church of 
Plymouth, in the Town @quare. 
67.42 feet above half tide level. 

Elevation: 72.20 feet-above mean low water; 

Bench mark 9 (1916), Pl?/moufh.. is a Coast and Geodetic Surrey standard disk 
set in  the east face near the northeast corner of the foundation of the mail- 
receiving room of the new post office, about 4 feet above the level of the yard 
and driveways. Elevation: 55.25 feet above mean low water; 50.47 feet above 
half tide level. 

The elevations of tide nlanes a t  Plymouth referred to mean low water a re  
as follows: 

Feet 
Highest tide----_----_-_----__---------------------------------------------- 12. 00 
Mean high wnter---__-------_-_-------------------_---------------------- 9 .56  
Half tide level-----_-_----_-----_-____________________------------------- 4. 58 
Nesu low water _-____--________________________________------------------ 0.00 
Lowest tide----------_-----____________________-------------------------- -4.00 

SAGAMORE BEACH, CAPE COD BAY 

The elevations of the following bench marks are  based on 56 high waters and 
56 low waters observed during the period July 17 to August 15, 1860. 

Bench mark 2 (1860), Sagamore Beach, is the highest point of a large bowlder 
i n  the thick underbrush and covered with wild grapevines, about 100 feet south 
of Sagamore Lodge. The rock, which is about 200 feet from tlie hiph-water line, 
has a rather sharp edge along its top and is marlred prominently with the large 
letters “ C S ” cut on its northern face. Elevation : 28.66 feet above meaii low 
water ;  23.94 feet above half tide level. 

Bench mark 3 (1916), Saganiore Beach, is the highest point of “Big  Sea- 
bitch” rock, about 328 feet out from high-water line directly offshore from 
the fii?st deep cut in the high sand bluff south of Pcnked Cliff. It is marked 
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11y i~ drill hole :it 1116. point ntid a cros; cut in tlie n:ck 3 ftwt inshore froin 
the hole. Elevatiori : 5.95 fect ;ibore iiiciiii low water ; 12; fc et abure half tide 
lcvel. 

Bench mark 4 (1916), Strgniitol-c Bcccch, is a (1o:ist an11 Gcwtletic Surrey 
sinnt1:ircl disk set i t1  a large bowlder 011 the soutli side (if tlie path leacling froin 
R:gamore h d g e  up  the hill to the iii:\in road. The iocli i s  ;\bout 116 feet froin 
the road ant1 36 feet from the northenst, corner of the piazza of :I bungalow. 
Ahout 2 feet square of the bowlder shows above gmurid. Elevation : 56.20 feet 
:&ore niean Ion- water : 51.4s feet aboi-e half tide level. 

The rlevnt,iolis of tide planes a t  Sagillnore Beach referred to IiIeiItI low water 
al’e :Is follo\vs: 

Feet 
Ilighest tide__------------------------------------------------------------  13. 50 
Mean hiqh mztc’r 9 . 4 4  
l I n l f  tide level _ _ _ _ - - _ _ _ _ _ _ _ _ - _ _ -  L -_-_-__----_--_-----________________ ---- 4 . 7 2  
1fr:in low water _-______________________________________------------------ 0.00 
I.owest tide -4 .00  

IlARi\ST.\I3LE HARBOR, CAPE COD 

The elevatioii of the follo\ving bench mark is based on 41 h’gh \vatcis ;riitl 
46 low wnters observed during the period July 20 to August IF, 1861. 

Bench mark 1 (1861), Bamstable  Elarbor. is the highest point of Bench Rock 
locntetl on the flats near Mussel Point on the south side of Sandy Neck. Elevn- 
tion : 2.79 feet abore niean low mater ; 1.93 fert brim half ticle level. 

The elerations of tide pl:iiies a t  Bai-tistable Harhor referred to mean low 
water are  a s  fdlows:  

Feet 
IIighest tide_-_---------__--____----_---------------------------_----------- 18.50 
Mean high watrr _____-____-__---_---____________________----------------. 9 . 4 4  
I-Ialf tide level __________-___--__-_____________________------------------- 4 . 7 2  
Mean low water-------_-----_-______-___---__------------------------------------- 0.00 
1,omest tide_------_--_-_---____________------------------------------------------ - 4 . 0 0  

w E L L m i w r  HARBOR, CAPE COD 

The elev:itioiis of tlie following bench marks a re  based ou 15 high waters 
nnd 35 low waters observed during the period August 1 to August 8. 1926, 
redurecl to  mean values by compariwn with simultaneous observations a t  
Commonwealth Pier No. 5, Boston, mliere the datum is based on two years of 
observa tions. 

Bench mark 1 (1926), Wellfleet. Havhw, is a Coast and Geocletic Survey staritl- 
ard disk, stamped “1/1926,” cemented in a drill hole, flush with the concrete 
floor projecting out from the eastern door of the stucco garage 75 yards east 
of the hotel wharf. Elevation : 15.43 feet above mean low water; 10.08 feet 
above half tide level. 

Bench mark 2 (1926), Wellfleet Hurhor, is a Const and Geodetic Survey stnnd- 
ard disk. stamped “2/1926,” cemented in a drill hole flush with the vertical 
surface of the concrete sen wall a t  the western end about 10 yards west of 
the cottage. Elevation: 12.24 feet above mean low water; 6.89 feet above 
half tide level. 

The elevations of tide platies a t  Wellfleet Harbor referred to mean low water 
a re  as follows: 

Feet 
Highest 15.00 
Mean high mater ___-___-______-_________________________--------~-------- 10.70 
Half tide level ___-_____-______________________________----~-_------------ 5.35  
Mean low wnter------_--_-_----------------------------------------_----- 0.00 
Lowest - 4 . 0 0  

NORTH TRURO, C A P E  COD 

The elevations of the following bench marks a re  based on fuur high waters and 
four low waters observed at  North Truro during the period Ju ly  12 to 17, 
18S9. and 123 high waters and 121 low waters obserred at High Head Life 
Saving Station during the period June 12 to August 22, 1889, the tide staffs 
a t  the two p!aces having been connected by a line of spirit levels. 

Bench mark XVI (1889), North Tritro, esta1,lishect 11 cotinection with the 
physical hydrographic survey of Cape Cod Peninsula, 1886 to 1889, i s  the high- 
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est point on the top of the one hundred and sixteenth milepost, Cape Cod 
Division of the Old Colony Railroad. The milepost stands close to the track 
on the north side and is about halfway between the depots at North Truro 
and Provincetown; it is a rough granite post about 1 foot square, projecting 
5 feet above the ground; two adjoining faces near the top are  dressed, on each 
of which are  thc figures “116,” put on with black paint. Elevation: 15.83 
feet above mean low water ; 11.24 feet above half tide level. 

Bench mark XVII (1889), North Truro, established in connection with the 
physical hydrographic survey of Cape Cod Peninsula, 1886 to 1889, is the 
highest point on the top of the one hundred and seventeenth milepost, Cape 
Cod Division of the Old Colony Railroad. The milepost stands close to the 
track on the north side and is  about 2Vz miles from the depot at Provincetown ; 
it  is also just east of where the wagon road crosses the track, near the east 
elid of the dike, a t  Beach Point; i t  i s  a rough granite post about 1 foot square, 
projecting nearly 6 feet above ground; two adjoining faces near the top a re  
dressed, on each of which are  the figures ‘ I  117,” put on n-itli black paint. 
Elevation: 18.78 feet above mean low water; 14.1pfeet above ha:f tide lerel. 

Bench mark XVIII (l889), Norll~ Truro, established in connection with the 
phxsical hydrographic survey of Cape Cod Peninsula, 3886 to 1SS9, is on the 
town line between tlie towns of Truro and Provincetown. It is the highest 
point on the top of the rough granite post knomn as  Truro Cor~ler 5 and &nds 
on the northeast side of the dike a t  Beach Poiuti it projects about 18 inches 
above ground and has tlie letter “ T ” cut in the Truro side ant1 ‘‘ €’ ” in the 
Provincetown side of the post. Standing just  across the ro;icl\vay (on tlie 
southwest side of dike) is a stone post similar in size and shape, which is also 
on the town line. Eleiation: 13.5’7 feet aborc mean low water; 8.93 feet 
above half tide level. 

The elevations of tide planes a t  Sort11 Truro referred to nieiin low wnter a re  
3s follows: 

Feet 
Nighest tide------------------------------------------------------------- 13.50 
Mean high water--------------------------------------------------------- 9.18 
Half tide level----------------_------------------------------------------ 4. 59 
Mean low mater------_--------__------------------------------------------- 0.00 
Lowest tide--_----------------------------------------------------------- -3 .50  

PROITKCETOTVN, CAPE COD 

The following bench marks are  referred to High Head half tide level by 
spirit-level connections in ISSD. Th s datum was determined from two months 
of todal records observed during the period from June 15 to August 15, 1SS9, a t  
High Head Life Saving Station. 

The refereuce to mean low water is based upon tlie relat:on eutablished 
through the tiienn range of tide a s  derived froin sereral series of tidal observa- 
tions a t  Proritic-etown taken during the following periods : July 1, 1883, to 
,Iliu.cli 1, 1884; September 6 to September 21, 1889; and .July 9 to 31, 1902. 

Bench mark 76 (1889), Provi?zceto?&n, established in connection with the physi- 
cal hydrographic survey of Cxpe Cod Peninsula, 1886 to 1889, is the top of 
the granite block which supports the iron fence post at  tlie southeast corner of 
Centenary AI. E. Church yard, a t  the intersection of Commercial and Wintlirop 
Streets. Standing on the east side of tlie bench (in Winthrop Strcet) is :L 
rough granite post which is about 1 foot higher. Elevation: 28.43 feet above 
mean low water; 23.53 feet above High Head half tide lerel. . 

Bench mark 5 (1890), Pro?;imxtozcj71, also known as  T. 13. A I .  3 of precise :evels, 
is a cross cut on stone foundation of iron fence in front of Center Street 
A I .  E. Church, corner of Center and Commercial Streets, about 1 foot west 
froin soutlieast corner of fence. Elevation : 2$04 feet above meyn LOW water ; 
19.44 feet above High Head half tide level. 

The elevations of tide planes a t  Provincetown referred to mean low water 
a r e  as follows: 

Highest tide-_-------_-----_---------_-_------------------------------------ 13. 50 
Meau high w a t e r ~ ~ ~ - - ~ ~ ~ ~ - ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ - ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ - - ~ ~ ~ ~ ~ ~ ~ ~ ~ - ~ ~ ~ ~ ~ ~ - - ~ ~ ~ ~  9. 20 
IIigh Head half tide level _______________-________________________--------- 4.60  
Mean low water----------------------_------------------------------------ 0. 00 
Lowest tide-------------------------------------------------------------- -4.00 

Feet 
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HIQH HEAD,  CAPE COD 

The elevations of the following bench marks a r e  based 011 two months 
of tidal records observed during the period June 15 to  August 15, 1SS9, a t  the  
High Head Life Saving Station. 

Bench mark XV ( 1 8 8 9 ) ,  H i g h  H e u d ,  established in connection with thr? physi- 
cal hydrographic survey of Cape Cod Peninsula, 18S6 to 1889, is  the top of R 
copper bolt leaded in a large bowlder; the bowlder is buried about 1 foot below 
the surface of the ground and is between the wagon track and fence, just  cast 
of William Holden's wagon house, 114 feet from the northeast corner. It is 
262 feet from the northeast corner of the dwelling howe and 190 feet from 
northwest corner of the barn. It is nearly a mile from High Head Life Saving 
Station. Elevation: 10.07 feet above mean low water ;  6.22 feet above half 
tide level. 

Bench mark T. B. M. 69 ( l 8 8 9 ) ,  H i g h  Head, established in connection with the 
physical hydrograhic survey of Cape Cod Peninsula, 1886 to 1889, is the center 
of the top of a granite post that  is located on top of the second bluff t o  the 
eastward of William Holden's house. The post has a dressed top about 6 by 6 
inches and projects 1 foot above the ground. It has  the letters "U. S. No. 3" 
cut in one of its sides. Elevation: 70.09 feet above mean low water; 66t4 
feet above half tide level. 

Bench mark 64 (1689) ,  Cape Cod Light, near High Bead, established in Con- 
nection with the physical hydrographic survey of Cape Cod Peninsula, 1888 
to 1889, is the center of the top of the granite post marking the northwest corner 
of the lighthouse grounds and is also just at the corner of the platform in front 
of the Highland signal station. Elevation : 132.62 feet above mean low water ; 
128.77 feet above half tide level. 

Bench mark XI11 ( 1 8 8 9 ) ,  Cope Cod fight, near H i g h  Head, established in con- 
nection with the physical hydrographic survey of Cape Cod Peninsula, 1886 to 
1889, is the middle of a horizontal mark cut on the outside vertical face of one 
of the granite window sills of the lighthouse toyer. The line cut ic; not very 
prominent. Elevation: 142.34 feet above mean low mater; 138.49 fret above 
half  de level. 

The elevations of tide planes at High Head referred to  mmn low mater are 
a s  follows: 

Feet 
Highest tide ________________________________________________x__________ 12.00 
Mean high 7 70 
Half tide level ________________________________________------------------- f-25 
Mean low wnter-------------------_-----------------------__---_--------- 
Lowest - 8 . 5 0  

PAMET RIVER LIFFrSAVING STATIOS, OAPE COD 

The elevation of the following bench mark is based on 55 high waters and 54 
low waters observed during the period of September 11 to OetoBer 23, 1888. 

Bench mark XI1 (lass), Pamet River Life saving Rtcction, established in:eon- 
nection with the physical hydrographic survey od Gape Cod Peninsula, 1880 
to  1889. is the top of a coDper bolt % inch in  diameter set i n  the top o f a  
granite bowlder which projects about 1 foot above the gronnd and is about 9 
feet in circumference. It is situated in the field owned by Joan Joseph near 
the north bank of the Pamet River and about % mile due west oTtlie Pam'et 
Life Saving Station. The bolt is fastened into the bowlder with- lead and 
projects '1/2 inch above the surface of the stone. Elevation: 13.22 feet abore 
mean low water ; 9.65 feet above half tide level. 

The elevations of tide planes a t  Pamet River Life Saving Station referred 
to mean low *ater are as follows : 

Highest tide_------_----------------------------------_-_---------_------ i l . O U  
Mean high water---_-_------_---_----------------------------------~---- -7.14 
Half tide level ________--___-__---_______ - --__-_--- - -------- -------------- 3.67 
Mwn low water--------------,_------------------------------------------- 0.00 
Lowest -3. 50 

"SUSEX' BEACH BEACONS, CAPE COD 

Feet 

The elevations o€ the following. bench:m&rks are based on 33. high waters 
and 37 low waters observed during the periqd August 1 t0 August a; 1888. 
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Bench mark 38 (lSSS), Nuuuet Becrch Uectco)zs, e<t;iblishetl in connection with 
the physical hydrographic survey of Cape Cod Peninsula, 1886 to 1889, is on a 
granite stone set to mark the boundary between the towns of Eustham and 
Wellfleet. I t  is about 1% miles to the northward of the Ntiuset Beach Beacons, 
standing within 50 feet of the top of the bluff facing the ocean. I t  is about 81 
paces south-southeabt of Coast and Geodetic Survey A Wxer. The stone is 
flrmly planted in the sand and in 1887 projected about 2 fcrt above the surface. 
I t  measures 8 inches on the face and is 5 inches thick. On the mestf-rn side is  

cut this symbol, :!E. A notch was hammered into the top of the stone and 
tl~e roc1 held therein. Elevation: 59.10 feet abore mean Ion- water; 75.81 feet 
above half tide level. 

Bench mark V I I I  (lS88), Nau.scBt Beach Bertcoits, estiilil shed iii cwnectioii 
with the physical hydrographic surrey of Cap? Cod Peninhula, lSSG to 1889, is 
the center of the top of a granite stone set in the sand, projecting about 5fnches 
above the ground. The upper portion is dressed, the top being about 6 inches 
square. The stone is 
about 11 paces north of the northern one of the three Nauset lights and is on 
the northeast corner of the lighthouse establishment. Elevation : 74.64 feet 
above mean low mater ; 71.25 feet above half tide level. 

Bench mark IX (lass), Nmse t  Uecrch Sencons, established in connection with 
the physical hydrographic survey of C a p  Cod Peninsula, 18% to 1889. is a 
horizontal line cut in a copper bolt about I% inch in diameter set in one of the 
bricks of the foundation wall of the frame dwelling house of the keeper of the 
three Nauset lights. The brick is on the northeast corner o€ the north side of 
th8 house. On the brick 
below are cut the letters " B M." Elevation : 76.57 feet nbove mean low water ; 
73.28 feet above half tide lerel. 

Bench mark X (1888), Nutmet Reach, Bencmis, established in coilneetion with 
the physical hydro#aplik^sUrvey (if Cape Cod Peninsula, 1886 to 1 W ,  is the 
top of the granite post which marks the northwest corner of the lighlhouse 
reservation. The upper portion of the y,t is dressed, the top surface being 
about 6 inches square, and has  the letters U. S L. H. E.'. cut in it. The rod 
was held at  the intersection of the tliagonals joining the corners. Elevation: 
70.08 feet above mean low mater ; G6.79 feet above half tide level. 

Beach mark VI1 (lSSS), Xrcrrxet Bcrrck BencoJiu. e.;t:iblisliecl in coiiiiectioii with 
the physical hydrographic survey of Cape Cod Peninsula, 1886 to 1859, is tho 
top of a copper bolt y2 inch in diameter sunk into the eastern face of Enwh 
Rock about 7 feet from the ground. The bolt is fastened into the rock with 
brimstone and projects about 1 inch 3boA-e the surface. The rod was held on 
top of the bolt. The lettecs " B M." iire cut into the face of the rock just above 
the bolt. The rock is one of those bowlders of the glacial period. The portion 
above the ground is about 15 feet high and 100 feet in,cjrcumference a t  the 
base. ,It,is sjtuated about % mile westward Of tlTe Nan& Life Saving Station 
a t  North Eastham. Cape Cod. Elrvntioti:_66.99 feet above mean Inw water; 
63.70afeet above half tide level. 

The elevations of tic& phunes at  Xiusr t  I<each Htwcons referred to mean low 
water a re  as follows : 

Highest tlde------------------------------------------------------------- 10.50 
Mean high water----------------------------------_----------------------- 6.58 
Half tlde level--------------------------------------------------- ,------- 3. Y! )  
Mean low wnter___-__---------------------------------------------------- 0 .00  
I.or*est tld&--------------------------------------------------------------  -3. 30 

Into the top face a r e  cut the letters "U.  S L. H. E." 

It is the third brick down. counting from the top. 

"eet 

NAL'dhT HARIWX QXTRANCE, CAPm COD 

The elevation of the f o ~ l o w i n ~  bench mark is bared on 27 liigli waters and 
36 low waters observed during the period September 1.7 to October 4, 1887. 

Bench mark I (1887), Narwef Harbor E'ntmrrc, t~stablislied i n  connection w;tll 
the physical hydrographic survey of Cape Cod Peninsula, 1886 to 1889. is a 
copper bolt set with lead in a large granite bowlder on the beach nearly Ivwt 
of the Humane House. I t  is the only large bowlder on the beach 011 thc west 
side of the channel about ?4 mile from the entrancre to Nanset I h r b o r .  The 
bench mark is almost in front of the northern one of three houses on to11 of tlle 
hill about 500- feet distant. Elevation : 11.53 feet nbove mcun low water ; 8 . s  
feet above hnlf tide level. 
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Bench mark I1 (1887), Nauset Havlror. Bntr'a w e ,  established in conliection 
with the physical hydrographic survey of Cape Code Peninsula, 1886 to 1889, is a 
copper bolt v2 inch in diameter set with lead in a large granite botvlder which 
is situated on the slope of the bluff about 1,300 feet to the southward of bench 
inark 1. I t  is on the larger of two bowlders lying side by side at the south end 
of the bluff and is nearly 330 feet southeast of the souther11 one of three houses 
on the top of the hill. Elevation : 28.46 feet above mean low water ; 25.46 feet 
above half tide level. 

The elerations of tide planes a t  Nauset Harbor Entrance referred to mean 
low water are  a s  Eollows: 

Feet 
Highest tide------------------------------------------------------------- 10.00 
Mean high water--------------------------------------------------------- 6.00 
Half tide level----------------------------------------------------------- 3.00 
I fem low \\..iter 0.00 
I.owest tide-------------------------------------------------------------- -3.50 

CHATHAM LIGHT, CAPE COD 

The elevation of the following bench mark is based on 50 high waters and 50 
low waters observed during the periods September 29 to October 26, 1886 ; Sep- 
tember 19 to 29, 1887; and June 27 to .Tulp 7. 1588, each series being corrected 
1 o mean ralues by compariscui with simultaneous observations a t  Sandy 
Hwk, S. J. 

Bench mark IV (1887). Chatham Light, established in connection )vith the 
physical hydrographic survey of Cape Cod Peninsula, 1886 to 1889, consists of 
a square horizontal surface, inclosed by lines cut into the top facing of the 
concrete foundation jnst south of where the lightning rod enteLs the earth. 
The bench mark surface is about 1% inches square. The letters U. S. C. 8." 
:we cut  above the mark and the figures " 87 " below the mark. Elevation : 
44.14 feet above mean low water; 40.78 feet above half tide level. 

The elevations of tide plpnes a t  Chathim Light referred to mean low water 
:ire as follows: 

Highest tide ___-______-______--_____________________---------~----------- 10.00 
Mean high water--------------------------------------------------------- 8.72 
Half tide level _______________-___-__________________L_-----~------------- 3. 36 
Mean low water_----------------_-_----------------------------------------- 0. 00 
Lowest tide-----_-------------------------------------------------------- -3.00 

MOXObtOY POINT 

Feet 

The elevatior~s of the following k n c h  marks a re  based on 380 high maters 
and 376 low waters from a number of short series of tides observed during the 
years 1886, 1887, 1889, 1890, 1894, 1895, 1902, and 1906. 

Bench mark 10 (1906), dlonmoy Point, is the top surface of the northeast cor- 
ner of a %-inch iron plate which acts as & corner to a cement cesqppoi,@wqted 
about 4 feet nsrthwest from the seuthtvdst corner of the Monomoy Point' Life 
Saving Station. Just below tde bench mark a small cross is  cut in the cement 
of the cesspool. I Elevation : 17.13 feet above mean low water ; 15.26 feet above 
half tide level. 

Bench mark 11 (1906), Yononioy Point, is the point nearest to the life-saving 
station in the top surface of a cement cistern opening. The cistern is about 
10 feet WeSt-BOFthWeSt from bench mark 10. The opening has  a movable stone 
cover 2% inches thick which is moved aside for observing on the bench mark. 
S o  identification mark could be made. Elevation: 20.86 feet above mean low 
water ; 18.99 feet above half tide level. 

The elevations of tide planes a t  Monomoy Point referred to mean low water 
a re  as foljows: 

Highest ticle---_--------------------------------------------------------- 8.00 
Mean high water--------------------------------------------------------- 3.74 
Ifalf tide lewl ........................................................... l.87 
Mean low neter------------_--------------------------------------------- 0.00 
Lowest tide-------------,------------------------------------------------ -2.60 

Feet 

POIN" OAYXON, NANTUCKET SOUND 

The elevation of the foliowing beech nrark i s  based on 84 high waters and 
78 low waters observed dwring the period September 2 to October 22, 1854. 
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Bench mark 1 (1854), Poiitt Gammon. is the top of a n  iron bolt set into the 
top of a large bowlder about 360 feet offshore southeasterly from the old light- 
house tower. This bowlder has more of its surface exposed a t  high water than 
any of the other rocks in  the vicinity. Elevation: 7.18 feet above mean low 
water ;  5.51 feet above half tide level. 

The elevation of tide planes at  Point Gammon referred to  mean low water  
are as follows: 

Feet 
Highest tide----------------------------,--------------------------------- 6.00. 
Mean high water----------------_---------------------------------------- 3.31 
Half tide level----------------------------------------------------------- 1.67 
Mean low water_-------------_-------------------------------------------- 0.00, 
Lowest tide-------------------------------------------------------------- -2.503 

HYANNISPORT 

The elevations of the following bench marks are based on 438 high waters 
and 438 low waters observed during the years 1855, 1874, 1888, 1895, 1896, 1902, 
and 1907. 

Bench mark 2 (1888), Hya~tnisport, is a horizontal line cut into a square gran- 
ite block in the second line of stones from the top of the breakwater on the 
inner side, about 560 feet from its northwest end. It is marked by the letters 
‘‘ U. S. C.” on the  same level as the bench mark and to  the left of it. Elevation : 
8.83 feet abov2 mean low water; 7.20 feet above half tide level. 

Bench mark 3a (1909), Hgannisport, is the highest point of the second large 
gray bowlder just south of the wharf of the Hyannisport Improvement Associa- 
tion. Elevation: 8.54 feet above mean low water; 6.91 feet above half t ide 
level. 

Bench mark 4 (1902), Hgannisport, is a cross cut on the outcrop of a small; 
bowlder in the back yard of Mr. Slack’s house on the street at  the Hyannisport 
Improvement Association Wharf. Elevation : 1876 feet above mean low mater ; 
17.13 feet above half tide level. 

Bench mark 5 (1902), Hlyamisport, is a cross cut in the h;ghest portion of the 
post of the stone fence around the house just to the eastward of Mr. Slack’s 
house. Elevation : 17.72 feet above mean low water; 16.09 feet above half t ide 
level. 

Bench mark 6 (1907), Hlyannisport, is the highest point on a granite bowlder 
@out 3 feet through, round at the top, which is the support for  a small wooden 
boathouse situated a t  the south side of the entrance to  the Hyannisport 
Improvement Association Pier. The bowlder is on the western side of the house, 
about 4 feet from the northwest corner, and projects 2 o r  3 feet from the 
house. The highest point is about in  the center of the bowlder. Elevation: 
8,12 feet abore mean low water ; 6.49 feet above half tide level. 

Bench mark 7 (1907), Hyanwisport, is the highest point of a granite stone pro- 
jccting about 4 or 5 inches above the ground. The part  in sight is about a foot 
long and 3 or 4 inches wide. The highest part is on the south central part of 
the stone and is well determined. The stone is at  the outer edge of the sidewalk 
in line with , the southern face-of the stone retaining wall on the northwest 
corner to  -the porthwest of the two streets meeting at the Hyannispmt Improve- 
ment Association Pier. Elevation : 10.45 feet above mean low water: 8.82 feet 
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Bench mark 1 (1854), Na)tfrrcket, is the center of ii cross on the licatl of a 

copper bolt whidi \\'as set into tlie face .of a Iar,cc stone n m r  the 1ic:irl of 
C'ouiniercial Wharf. on the south side. It is about 16 feet east of the :ingle 
forined by i i  tumble-clomii extension (lS94-r) aloiig the shore to the south. Eleva- 
t i m  : 4.2s fvet nborr 1ue:iu low water ; 2.73 fc'et above half tide level. 

Bench mark 7 or Meridian Stone (1894). Nn?itrtcliet, is lhe to1) of a imrble slab 
iibout I foot square iu the brick sit1eir;illc a t  tlie iiorlht'iist corner of the Sand- 
i'clrcl estnte a t  tlie sontli\reat ccmicr of Rriiatl aiid Sontli Water Streets and 
across tlie street froiii Coril & lJeirse Iirery stiible. Eleratioil: 8.92 feet 
;itwve n?eiiii Icw nvter :  2% feet :itJo\-e 1iaIt' tide level. 

Bench mark 1Da (1910), Nwi t r i c l , y f ,  is tlir top of a graii'te post about S inches 
square on the end. 1)rojecling about 4 inches above tlie grouutl. The top is 
~ i ~ n r k c d  by n cross. In 1!UU this graiiite 1)ost was ft:uiid situat-ed in the beach 
gr:is;s :il)trut 100 feet from the til) of RriinC Poiiit and tu:iy possibly be .' Stone 42 
I-. S. E!igitiver.s.*' Elewiioii : 5.73 feet almve nieaii low miter :  4.1s feet above 
half tide lerel. 

Bench mark I l a  (1910), S(f?~t! fc l ;e f .  is :I cl'oss on top of :i grdliite post on the 
line of the n-estern jetty ;tnd is iIb<Jllt 673 feet from the n:iter. I t  is about 75 
feet n(irt1i of z i  liuc from Brunt I'oiut Lighthouse to the old range bencon 
iiearest the shore. I t  is just to the n e s t  of the road runuing clown to the 
Clif'f Reach b:lthl~ouscs. This granite post \ r n s  found in place tind was prob- 
ablp put there by the United St:ites Bruip Engineers. Eleration : 9.G feet 
i i l )OVe mean 101~ wifer  : S.10 le. t :il)ore 1i:ilf title lcrcl. 

Bench mark 14 (1910), Fantrfclxt, is a cross cut into the rrtniiiing \rail in 
front of Xr. Wins1i:ill's cottage on the nortli side of Brant Point to the n-est- 
wiird of the liglithouse resrrratiou. It is closc up to the house. on the western 
retainiug wall. Eleration : 9.G; feet above nie:iii low water ; S.10 feel: above 
half tide level. 

Bench mark 15 (1910), N U H ~ I ~ C ~ C C ~ ,  is i i  cross cut into the concrete around the 
flagpole set up on tlie la\vn in front of JIr. Wiiisli:ill*s cottage ou the nortli 
side of Brant Point to tlie westwird of the lightliouse reservation. Elevatioii : 
9.67 feet ;iI)ore mean low water ; 8.12 feet above half tide lerel. 

Bench mark 16 (1910), Na?tfzccl;et, is a cro cut iu tlie top of the northwest 
retaiuiirg wall of the second cott:ige to the e twarcl of JIr. Winshall's cottage 
011 Braiit Point. The retaining \r:ill is made of rough niasoury capped by a 
ceint'nt top. Elerntion : S.71 feet above mean low water ; 7.16 feet iibove 
half tide level. 

Bench mark 17 (1910), Maiifircl;cf. is the northwest coruei' of the 0'1 house 
I ~ U  the lighthouse reservation on Brnnt Point. Tlie foutidation is stepped 
iiiwarcl by two steps. The point chosen for the beiich Iliarli is the top of the 
upper step. Eleratioil: 4.SS feet al)c.re mean low water: 3.33 feet above 
half tide level. 

Bench mark 18 (1910), No?zt7rcX~?t, is tlrr sout!lwest col'!ie:. of tlie oil Iionse 011 
fl ic lightliouse reserviititrn on Br:int Point. The poiut chosen for tlie bench 
mark is tlie top of the upper step of the foundation, which is similar to bench 
inark 17 m i  the north\rc~t  corner. Elerntioil : 4.91 feet above iiieaii low water ; 
3.36 fcrt aI )o \ - c~  h:ilf tide lert~l. 

Bench mark 19 (1910), S(/itttrckef. is iiiai.ltet1 by ii cross ou tlie top of n iii:ii.ble 
stone about 3 by 3 iiiclies square on top sct in the asphalt sidemalk in the 
rear of Driftwood Cottnge. about 3 or 4 feet eastward of the eiitraiice to the 
cottngr grounQs. Driftwood cottage is on the south side of the road 1e;irling 
from Brant Point. Elrvation : 5.45 feet abore mean Ion- water ; 3.90 feet above 
half tide level. 

Bench mark 20 (1910), Srr?itttcket, is the top of a grnuite stone about S by 8 
iiic11es on tort witlr t ~ i e  letters ,-'::: E.?, cut in tlie upper surface. I t  is one 
of tlir I~oundary stones between the Brant Point Lighthouse Reserration on the 
t ip  of the p i n t  and the first cottage to the \rt?stward 011 the south side of the 
point. I t  is 011 the feirce liiie divicliug the two properties and is frcm 13 to 8 
feet so11tll\vilrd of i i  gate in the feilce. Elevation: 8.29 feet abore mean lorn 
water : 6.74 feet above half tide level. 

Tlie elevations of tide planes a t  Santucket referred to mean low water a re  
a s  follows: 

liighrst tide ___-______-_____________________________--------_---------_-- 6. 50 
3leen hiqh n-uter __---_________--________________________------_---------- 3.10 
Half tidp level _____--________-----____________________------------_------ 1.33 
Mean low m a t e r - _ - _ _ _ - - _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ - - - - - - - ~ ~ ~ - - - - - ~ _ - ~ ~ -  0. 00 
Lowest tide------_-_----_______________-_______-------------------------- - 2 . 5 0  

Feet 



GREAT l'OI..:T. SASTUCXET I S L A S D  

Tlie elevation of the follo\vinp bench mark is bnsed on 103 high w:iters a i d  
100 low waters observed du!,ing the'periods dupust 16 to October 21. lS90, nut1 
July 20 to August 30, 1901. 

Bench mark 1 (1590). Yr.ec/t P o i l i t .  is :I Iior:zoiit:il line cut in thz niasnliry o i l  
the east zicle of the lighthouw 011 Grrat Point. I t  is about 2 feet above ihv 

" (  TiSCH ) ." 
grouiid enihanked against the tower and is marked ~ lsso -- Elcv;itioii : 
12.87 feet above niean low water; 71.31 feet iili~ive half title level. 

The elevations of tide plnnes a t  G i w t  Point referxd to iuean low water :ire 
a s  follows : 

IIighest tide ;i. .ill 
Jlean hixh wntcr _________.______________________________--___-__-___-_--__ 3.12 
1Inlf tide Icve l______________________________________________-- - -_-___._-_  1..71; 
Mean low water 0. 00 
Lowest tide __-____________________--____-_------__---_-_--_--__--_----_-- - 2 . 5 0  

J\'AUWISET, SAXTUCKET I S I A X D  

Ftlet 

Tlie elcriition of the following bench mark is bn~ctl on 10s liigli v.-:llers ;imI 
109 lo\\, waters observed c:uring tlie per:otl July 1s to Septemlwr 20. 1SSO. 

Bench mark 1 (1890), l 1 7 u f / f r i ~ / e t ,  is tlie celitcjr of :I xran te ] ~ o s t  1ii~trIriIIg A 
station Squnni Head (2) .  The post projects about S inches above the prountI 
n i i d  has a round hole drilled in the  center. I t  is on :I sm;ill liill libout 1.310 
feet south of W;iun-inet Hotel. Eleviition : 44.00 feet above mean loiv water ; 
42.34 feet above half tide level. 

Tlie elevations of tide planes a t  \\r:iuwinet referred to iiiean 10x1- witcr :I:? 
as  follows : 

FPFt 

!. !!!! Highest tide ________________________________________-_-_-_-_----_---_-_-- 
Mean high water . . . . . . . . . . . . . . . . . . . . . . . . . .  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  .#. .,_ 
Half tide level _____________________-__-_-__-_-__------_-----__-__-__---_ 1.fiIi 
Mean low mater _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - - _ - _ - _ - _ _ - _ _ _ - _ _  C!. IJO 
Lowest -2..SU 

SJASCOXSET, N.\STT;CKET ISLAND 

The eleration of the following bcncli n ~ i r k  is based on 66 high waters nntl 6.7 
lo\y w:iters observed during the period August G to Octber 23, 1854, a t  Siasconset 
and by spirit-lerel connection with half title level a t  Nantucket. 

Bench mark 1 (1854), Sinsco?zsef, is a %inch square cavity cut %.inch deep, 
surrouiided by a &inch circle cut in a rock near highest point. On west side 
of the rocli are  cut the letters '. C .  S." The w i n t  of reference is at the bottom 
of the cavity. The rock is situated 400 feet froin edge.of tlie bank in corner 
of field beloilging to Seth llitcliell. This field is on the south side of the public 
street and directly west. of " Great Gutch." Snnlraty Head Light bears directly 
north from tlie rock. This is tlie largest rock in  the village and measures 5 feet 
north :ind south b~ 4 feet east and west :ind is 3 feet high. In  July, 1910. the  
bench niarlr was found in  good order, and tlie rock was in an inclosure near 
the northwest corner of the Ocean Tiew Hotel and opposite the tennis grounds 
east of the Casino. Elcvation: 35.09 feet above mean low water; 3i .4 i  feet 
above half tide level. 

TIie elevations of tide pl:tues at  Sii1sconset referred to mean 101% watw are a s  
follows : 

IIi-l irst tide .5. 00 
Mean hixh water ________________________________________-_ - - -_ -_ -_  _ _ _ _ _ _  1.24 
l ln l f  tide l ev4  ____________________________________________---_-_-_--_--__ 0.62  
m:ln low water ________________________________________---_--_-_--_--____ 0.00  
Lowest tide ____________________________________________-___- -_ -_ -______- -  -2. 50 

Fert 

Tl~CKEnNl'CK ISLASD 

The elevation of the following bench mark is based on G'G high waters aud G.S 
low waters observed during the iieriod August 9 to  October 9. 1SS9. 

Bench mark (1889). T/ /C / iC~~j i t~cI<  I a l o r i t l .  is the liigcst lio.nt of sand-coloreil. 
elliptical-shaped stone nearly enibedded in the sand 011 the beach a t  about high- 
Water mark on the northern shore of the idand near the northwest end of 
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East Pond. 
3.50 feet above niean low water ; 2.45 feet above half tide leyel. 

water are  as follows: 

The letters '' C .  S." are ni;irked on the top of the stone. Elevation : 

The elent ions of tide planes a t  Tuclternuck Islam1 ri.ferrec1 to nic?an low 

Frct 
Highest tide__-_---_---------------_-_-_------~---_-_------------------------ 5 .  GO 
Mean high wxtei, _ - - _ _ _ _ _ _ - - - _ - - - _ _ _ _ - - - - - - ~ - - ~ - - _ ~ - ~ ~  ~-~ ~ _ ~ ~ ~ ~ _ ~ ~ ~ ~ ~ ~ ~ ~ - _  2.64 
IIalf tide level - - - _ _ - - - - _ _ - - _ - - - _ - - _ - - - - - - - ~ ~ ~ ~ ~ ~ ~ ~ - ~ ~ ~ ~ - - ~ ~ - _ - - - - - - -  -_--- 1 . 3 2  
h l e m  low water --_-__-___-___-__---____________________------------------ 0.90 
Lon-est tide-----__---_-_--------_---_-----_---------_----------------------  - 2 .  a0 

EDGARTO\\'TS. I lART~I . \  S VI S E Y  AIlD 

Tlic e1evatioi:s of tl!e fiJllm-ing 1ienc.h inarks are b:r::etl on 33 high waters 
and 30 low waters observed during the period' August 24 to Seliteiiiber 26, 3 591, 
reducml to mean values b y  comparison with simultaneous observations a t  Hrirtol, 
R. I. ; 22 high waters i i i i i l  22 low waters obserred dui-inp the per:od June 7 to 
June 21, 1901, reduce:l to in( an ralues by comparison with rimultanems observa- 
tions a t  Fort Hamilton, N. Y. ;  and 17 liigh waters and 16 low 1vater.s observed 
during the period September 24 to October 3. 1925, rerlucetl to mean values by 
vonipnrison with simultai!eous observations a t  Fort Hamilton. N. Y. A diiwt  
mean of tlie three series mas taken. 

Bench mark 5 (1891), B:dyurto?cn, is the siuface i:lclo.srcl by n 2-inch c'rcle cut 
into t1.e top face of the stonc foriniiifi the north coimw of tlie foundnt'nn of the 
Edgarto\vn Lighthouse. Elevativn : 6.59 f w t  above n i~a i i  low mater : 6.S9 feet 
above half tide level. 

Bench mark 6 (1928), E:tZgurto,io)L, is a Coast and Geodetic Survey standard 
disk, staniped " 6/1925," in the fonndation of the Edgartoivn National frank. 
formerly Marthas Vineyard I3ai;B. I t  is set in a drill liiile about 1 foot from tile 
level of tlie sidewalk, in the lower granite block iieai' the northeast corner. 
I.llr\-ntion : 12.GS feet above mean low nxtcr  ; 31.G8 feet ahox-e l?:ilf tide level. 

Bench mark 7 (1928), Bdg.nrto?cii. is a C'oast ant1 Geodetic S u r r ~ y  s tandm1 
disk, stamped " 7/1928," set in a drill hole flush with the surface of the top of 
the mall. I t  is in tlie northeast corner of Doctor North's concrete sea wall 
closr to the border of the Stutlley House grounds. Eleration: 4.70 feet abore 
iueiin low water ; 3.70 feet above half tide level. 

Bench mark 8 (1928), fl'tlgal'tozcjn, is a Coast and Geodetic Survey standart1 
disk? stamped " 8/1928," at the southwest inner corner of the Ne\v York, New 
Haven & Hartfold steamboat wharf, 10 feet from the outer edge of wharf a i d  
140 feet from the southeast corner dolphin. I t  \vas set in the top of a granite 
blqcli about 4 feet long and 3% feet wide, which i s  tlic third granite block from 
the nootl-decked portion of the docli on the south side. Elevation: 5.14 feet 
above niean low water ; 4.14 feet above half tide level. 

The elevations of tide planes a t  Edgartonm referretl to mean lorn water are as 
follows : 

Highest tide 4.50 
Mean high water -___--__-______-____-_---_------------------------------_ 2.00  
Half tide level ______________-_-__-____________________-_--------------_-_ 1. 00 
Mean lorn water 0.00 
Lowest t i d e _ _ _ _ _ _ - _ _ _ _ - _ _ - - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - ~ ~ ~ _ ~ - - - - - - _ - - _ - - - - - - - - - -  -2. 50 

Beet 

OAK DLUFFS, MARTHAS VINEYARD 

The elevatidns of the following beiich niarks are  based on 18 high waters 
and 17 low waters observed during the period October 3 to  October 12: 1!)28, 
rednccd to mean values by coinpai*ison with siinultnneous observations a t  Fort 
Hamilton, N. Y. 

Bench mark 1 (1928), O a k  BZziffs. is a Coast and Geodetic Surrey standard 
disk, stampecl " 111928,'' set in a staudard clrill hole on the top of an outcropping 
rock in Ocean View Park, near the south curh of Amoskeag Areuue, between 
Ocean and Sea View Avenues. The rock is  3 feet from the curb of Amoskeag 
Avenue, 40 feet from Ocean Arenue, and 11.2 feet froiu Sea View Arenue. 
Eleration : 15.90 feet above mean low water; 14.90 feet abore half tide level. 

Bench mark 2 (1928), O a k  BZzifZ's, is a Coast :unci Geoiletic Surrey stauclartl 
disk. stamped "2/1928," set in a clr'll hole on the top of the concrete sea wall 
44 feet south of the concrete wall forming the south inshore end of the steam- 
boat wharf. The mark is approximately 14 feet from high-water line and 20 
feet from Sea View Arenue curb. Near the mark the sidewalk, or promenade, 
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GAY H m D  (MENEMSHA BIGHT), MARTHAS VINEXARD 

The elevations of tlie followiiig bench marks are  bmed on 166 high w,:ters and 
176 low waters obsprred during the periods August S to October 6, 1855, and 
July 13 to October 4. 1887. 

Bench mark 1 (1855), Gal/ H l c t r d ,  is tlir lower rdge of three sides of a square 
witliiii a vircle cut in the face on north side of a lnrge howlder, or solitary rock, 
a b u t  45 feet iii circumference, standing about 6 feet above the ground and 567 
frvt nest  of the tide gauge. The gauge was located on a small wharf in Menem- 
sha Bight to tlie castwvard of the eiitrnnce to Meiieiuslia Pond. Gay Head Light 
bears exactly west from the rock. Elerution : 13.97 feet above mean lo\\* mater ; 
12.46 feet above half tide level. 

Bench mark 3 (ISSS), Gay  Head, is upon a shoulder of an irregular pyramidal- 
shaped granite bowlder lying upon a ridge in a ralley about 386 fcet westerly 
from the land encl of the Old Colouy Railroad Steamboat Co. wharf. This 
Iwwlder can be seeu froin the Windsor Hotel in a northmesterly direction about 
300 feet distant. Eleration : 69.84 feet above mean low water : 68.33 ffct aborc 
half tide level. 

Bench mark 4 (1888), G a y  Head,  is tlie highest point of it  large granite bowl- 
der near the northwest curve of the beach, with its base below lo\wl-ater mark. 
I t  is a conspicuous object from the wharf a t  Gay Head, from the heat1 of which 
i t  bears about due west (true) and is  about 750 feet distant. I t  is the “ Wash ” 
triaiigulation station and is the northwest rock on Gay Head Beach. Elevation : 
14.0i feet above mean low water ; 12.56 feet above half tide level. 

Bench mark 5 (ISSS), Gnu Hetrd, is the highest point of a large g r m  
bowlder a t  high-water line near the southwest curve of die beach at G 
Heat1 and is  a marked object seeii froni auy part of the cliff north of the light- 
house. I t  i s  about 1,100 feet west by south from the lighthouse. Elevation: 
16.32 feet above ineiiu ltiw water: 1431 feet above hnlf tide level. 
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Bench mark 6 (1888), Ga!/ Heud, is the center of a stmill square grznite block 

inatking the northwest cor1:er of the (;ay Head Liglitliouse :-‘rounds. It is 
about 230 feet northwesterly from the liglithonse. Elevation : 137.4s feet above 
nipm low mater ; 135.07 feet above half title level. 

Bench mark 7 (1888), Gay H w d ,  is on granite c:rciiI;ii~ IiaSe of the tower of 
Gay Head Lighthouse, directly beiieatli the iiortli window. Elevatioii : 134.06 
feet abovp iiie:m low mntcr : 132.55 feet above hnlf tic:e level. 

The elewtions of tide planes a t  Gay Ncad referred to iiiem low water a re  
as follo\vs: 

IIighent tide 5 . 6 0  
I h i n  high water __________________--____________________-----~--~-------- 3. 02 
I h l f  tide level 1 .51  
Mean low water 0.00 
Lowest tide-_----_-_------------------_----------------------------------- - 2 .  60 

Fcc t 
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WOODS HOLE, 7JKTITED STATE5 FISH COMMISSION W H A R F  

The elevations o f  the follnwin: I)pnc.h iunrks are 1)ase.d oh 152 hirrli \vil teys 
atid 163 I O W  waters obaerred during tlie pcriods J u l y  24 to Auyu.qt 28. 78.52 ; 
August 19 to Sept~mber 30. lS54: Sept: ntber 13 to October 6. 1SSi. ilt Xobsk:~ 
Point, referred to \Yoods Hole b~ spit it levels. :uid Auzu<t 17 to October 2 i ,  1SSi. 
a t  C‘nitctl States D’ish Com1nissiic;n IYharf, TT’irods Hole. 

Bench mark 4 (1887), I1700rZs H(J/c. is the I1orizcriit:il line h?t\Vtw tlie Ietters 
“ C’-S,” cut on the southwest corner granite capstone on the onter end of the 
IJnitecl States Ii%li Commission Wharf. In 1913 it  !viis rcporteil to be on the 
south face a t  end of east pier, u-ell iinder plank wlinrf. Elevafioii: 3.63 feet 
above mean low mater ; 2.75 f e d  above half tide level. 

Bench mark 5 (1913). 1l.ootls llolc. is i i  caliper Iwlt with vross set in granite 
foundntion of the 1-niter1 States Bureau of Fisheries office building. alront 6 feet 
from the northeast corner. The bolt is about 6 iitches from tlie west wall ant1 
about 2 feet above the gronnct. Eleviltion: 10.76 fcet above menil low water: 
0 SS fret :rhore h i l f  tide Ie.ve1. 

Bench mark 6 (1913), li’uor7s Ilole. is tlic cen(r;iI 1ic11~iznnt:il liiir in :I Iwonze 
tablet on tiorth side of Prufwsor I3:iird.s n~oriuinont:il rock nortlicnst of the 
11iiitctl Stiitc.; li’isli Ciiinmis~io:i c,:i?tc>r;i lniil(litig. Elewtioii : 122G feet above 
m :’11 ioir \r;:ter: 1 1 3 S  f w t  a l ~ o r r  11:ilf tide. lC~vc1. 

Bench mark 7 (1913), lt70ud.s l lolc.  is :I C3i:ist :ind (:entletic Snr\-cy ~~t;ind:ircl 
disk set in tlie west side of griiiiite foot sill on west side of frolit ~ntrnnc.e steps 
of the Blnrine Biological Laboriitory, ii red 1)ricli building set on iibout 500 
piles ant1 limited about 200 feet cast of the Ciiited States Fish Commission 
property. Eier;itio:i : 13.00 fcet above meqn low water : 72.12 f w t  above 1i;ilf 
tide 1~ vel. 

Bench mark 8 (1913), Tlvood.s Wolc, is thr  horiznilt:il I;tie o f  :I i ~ o s s  cut ;ti 
granite block on south side of Crniie’s Wharf on eiist side t i €  rnrker Krck and 
is just below a drill hole. Eleration: 5.46 fcet above 1ne:in lo\r witer :  4.58 
feet above half tide level. 

The elrv;itioiis o f  title Iilaiirs a t  TV~:oda IIol(. referred to meail Imv lvittpr 
nre as  follows : 
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IJighcst tide ________________________________________--------__-------_--- 4.00  
Ue;iii high w:iter ____________________--_--_-.--_--_-__----__---_-------_--- 1. 70 
I I n l f  tide level _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - - - - _ - _ - -  -_--- __-__._ ------__-_------ U. 88 
Mean low water ________________________________________-----------_------ 
Idowest tiiie ____________________. -!: 2 

TAIIPAULIS COVE, NAUSHON ISLAXD, VlNEYAHD SOUND 

The elenition of the following bench niark is bnsed 0.11 Sti  high waters and 54 
low waters obsermd duriiig the period August 1 to October S, 1.SS’i. 

Bench mark 1 (1887), I’wpazcli?b Cove, is a cross cut 011 the east face Of a 
granite bowlder about 4 feet in length and breadth and stancling about 4 feet 
above tlie ground, located on the beach southeast from bathouse. Elevation : 
0.90 feet above mean low water ; 5.73 feet above half tide level. 

The elevations of tick p1:uies a t  Tarpaulin Cove referred to  mean low mater 
:,re as follows: 

Feet 
IIigliest tide ________________________________________--- 5.00 
Mean high water ________-__-_______-______________________-_____-__--_---  2.34  
IIiLlf tide level ________________________________________--___-__-______-_-_ 1 .17 
JLcan lorn wliter _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - - - _ _ _ _ _ _ _ _ - - _  0.00 
I.un,ost tide ________________________________________- - - -_ -__- -____- - - -__-_  - - -2 .60 

KUBIR’SONS HOLE. PASQUE ISLAND 

Tlic elevation of the following bench mark is based on 56 high maters and 
< t i  low waters obsei~rxl during the period September 13 to  October 15, 1901, 
wcluetxl to nieiiii values by coniparison with simultaneous observations a t  Fort 
€Imiilton, N. Y., where the datuni is  based on 30 years of observations. 

Bench mark 1 (1901), IZobi?bsoiis Hole, is a triangle cut into the top surface at 
the southeast coriier of the large flat rock used as a landing place a t  the point 
\vhere the wharf meets the shore line ou the eaatei’ri eiid of the island : Eleva- 
tion : 7.40 feet tibore mean low water; 5.75 fetLt :tbove half tide level. 

The elevations of tide plants a t  1~11I~iuso1is Hole referred to iiieiiti low water 
:ire a s  follows : 

Iliglicst tide __________--__-_-__-____________________-__-_-----_-__---__-_ 6.00 
JJe:in h i K h  water ___-__-____.-____-_---_--------_---__--------_--_--__---- 3. 30 
Italf tide Icvc~l________--______________________________-- - - - - - - - - -~~--~~~_ 1.65 
.\Ie;,n l0lV \\.;iter ____--___----__--_---------------_---_ 0.00 
I.owest tide ________-_-_--__-_--____________________---------____--_-_---- -2 .50  

- -  

E’ect 

PESIKESE I S L A S D ?  RTZZARDS BAY 

The clcvation Gf tlie following bench mark is b;ised on 12 high waters and 11 
low waters observed during the period September 6 to  12. 1578, reduced to mean 
values by comparison with simultaneous ohserrations a t  Clark Poiiit, Buzzards 
Ihy ,  where the datuni is based on 452 high waters and 4 s  low waters. 

Bench mark 1 (1878), I’eriikcse fsluitd, is  a tria:ig!e cut in a granite rock a 
little to  the south of the line of !he soutliern edge of the wharf of tlie Agassiz 
School. In lS96 tlic top of the rock was reported to be even with tlie ground and 
ci or S feet iibore the level of the wharf. Elevation: 12.52 feet abore mean low 
w t r r  : 10.72 fezt above half tide level. 

The e’evations of tide planes a t  Penilrese Island referred to mean low water 
are  :IS follows: . 

Feet 
1Iighcst t i d e _ _ _ - _ - - _ - - - _ _ - - - - _ _ - - - - _ _ _ - - - _ - - - - _ - - - - - ~ - - - - ~ ~ - _ _ _ - _ - _ ~ ~ - - - - -  6 . 0 0  
JIenri hiqh water __________-_____________________________-_- -__- -___- - - - -_  3.60 
f Ialf lida level ________________________________________-- - - - -_- - - - - - -_- - - -  1. SO 
3le:in Inn. witer-, _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  0.00  
I.owest tide _ _ _ _ _ _ _ _ _  1 ________________________________________-----_------ -2 .50  

WEST FALMOUTH, HOG ISLAKD NARLEOR. BUZZARDS BAT 

The elevation of the following bench mark is based on 10 high waters and 9 
low waters observed durit:g the period September (i to 11, 1878, reduced to mean 
valurs by corupirison with siinu taneous olkiervntions :it Cl:ir!< 1’o.nt. Lkzzards 
I h y .  whct~c the datuni is  based e n  482 high \vat<rs a11c1 455 low waters. 

Bench mark 1 (1878), Tl’csf Fnlnroictlr, >s a tria:ix!e cut in n pran tr rork u’itlcr 
the corner of the stone fence. tibout ”30 feet east ol’ wharf, :;E Teet Troln  lie iail- 
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road track, nnd 79 feet from the nearest division fence. 
above me:iil low mater ; 5.76 feet :ibovt. half-tide level. 

are  a s  follows : 

U. S. COAST A S D  GEODETIC SURVEY 

EIevatioii: 10.81 feet 

The elevation of tide plniies a t  Wesf Fahnouth referred to uieali 10x1- water 
Fwt 

Highest 6. 50 
hIran high \%rater 4. 10 
Jlalf tide level ____________________----------_---_-__ _ _ _  ____-_____- - -_  2 .05  

Lomt.st tide _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  I _ _ _ _ _ _ _ - _ - _ _ _ _ - - - - _ _ _ _ _ _  ---- - 2 .  5 0  

B A C K  R I \ E R  I I S R B O R  

hlean low water ________________________________________----___-__-__----- . 0.00 

The e1er;itions of the foliowing bellch Inarks are  Imsed 011 115 high waters nlitl  
114 low waters observed during tlie yeriod Sel>teiiilJer 6 to Noveiiil~er 5, 185s : 

Bench mark 1 (1860), B u f k  Ricer HrrrBor, is the slltrce witliiri :I circle 011 the 
top of a large bowldcr situated 309 feet eastward of tide gauge of 1860, wliic.11 
11-a~ located in front of Jlr .  Cahoon's house. The bowlder is corered at  estreilie 
high water. Elevatioii : 4.26 feet above nieaii low water; 2.15 feet a h r e  half 
tide level. 

Bezch mark 2 (1912), BtrcX. Nice Ilurboi', is the Center of n $&inch hole, 
drilled horizontally y2 iiich deep in n rock in the sc~utlieast corner of SllriliX 
house, n~hicli is about 30 feet west of Cahooii's house. The hole is a t  the i n t w  
section of a liorizoiital and vertical line clrillccl in the rock. The hole is 2 
inches from the ground and 9112 inches from the corner of the spring howc- 
Eleration : 15.04 feet abore iiieaii low water; 15.06 feet above half tide lerel. 

Bench mark 3 (1912). 13<!ck R!r-er Ilurbor, is the h'ghest point of coucrete on 
the southenst coriifir of shore eiid of pier of 1':irkinsnn's 1Vh:irf. Elewtioii : 
5.92 feet above mean lorn water ; 6.54 feet abore hiilf tide level. 

The c~ltwitittns ctf lidc plaines a t  Rack 1iivt.r 1I:irbor referx-ed to mean low 
water arc as follows : 

Fre t 
1Ifghest tidc ________________________________________---_----------------- 6 .  5 0  
3Icxn hipli water ____________------______________________------_------_--- f .  IG 
1I:ilf tide lrrrl _ _ _ _ _ _ _ _ _ _ _ _ _ _ - - - -  - - -_ -_-____-_____________________________ -. OS 
J1e:tn i w  w t P r  __-_________------_______________________------__-__------ 0.00 
Idowest i idr  ______-_________-------_--.-.-_---._---___-_---------------_-- - 2 . 5 0  

X A R I O S ,  SI1'PICAS HARBOR 

The elevations of tlic f~illo\v!ng Iiericli marks :ire hncecl oil 20 high water.; ant1 
3 Y  lwv waters observed during the period September 30 to Soveinbeer 20. 1912. 

Bench mark 3 (1912), Jrurioiz, is :L piece of :x-iiich bmss shilfting ceiiienteci i:i 
a liole drilled in a rock :uid projects 1% inches above the top of the rock. Thr 
rock is 61) f w t  south of Long T\'hiirf and 42 feet east of shore line. To thc 
southc:lst is another rock. flatter ant1 somewhxt lower, in the coi'iier of which 
is a ringbolt 19 feet froiii bench mark, and in tlie center a drill hole $5 iiich iii 
diaineter and 2 inches deep, \vhich is 1 G  feet from tlie bench iuark. Both rocks 
a re  under water a t  high tide. Elevation: 3.5i ieet above ineaii low water :  
1.40 feet above half tide level. 

Bench mark 4 (1912), Uui-ion,  is the top of a bolt 1)l:icetl lior'zuiitallg in :I 1'1 c,k 
on south side of Loiii: \Vlinrf and is 112 feet from outer eiitl of ~ l i a r f .  The 
bolt (or s1)ike) is snrrouiitied by i l  5-iiwh drilled circlc.. ant1 !i iiichcs nest  of it 
there is a siiiiilar spikv. except that its hrati is iiot c:liililwd 011 upper side as 
Ilriicli In:lI.lr is. T I I P  I~encli mark is 20 feet lielow top of wharf. Ele\-atioii : 
5.78 feet above iiieiiii IO~IP water; 3.70 feet above 1i:ilf tide !erelr 

Bench mark 5 (1912), J l u r ; O ~ ~ ,  :s :I ('o:wt :iud (:codetic Snrvry st:indard tiisl; 
incer.ed in vertical f:we of rocli on tlie north side of Long \Vh:ii-f, 12 feet frolll 
l l ~ e  top : ~ n d  116 feet fro111 the outer end of wh:irf. Elev:itioii : e5.M fevt above 
iiieaii lorn \niter : 3 . i G  feet above half tide lcrel. 

Bench mark 6 (1912), Jfurion, is tlie ceiitw of a ?/,-inc.li htie tlril1e:l 1 iiich 
deep a t  the intersection of 1ioriztrnt:il :ind vertical lines. The hole is  in the vpr- 
tical face of i l  rock on the ou.er ciid of To\vii JVhmf, 17 feet fro111 the youth 
side :ind 32 feet from the north side of n-haif. Elevation : 7.44 feet :&ol-t. llicall 
lorn water ; 5.36 fert aliove half title level. 

The elevations of tide planes a t  Marion referred to mean lo\r water arp as 
follows : 
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31ighest tide ________________________________________---------_----------- (i.50 
;\letin high water ________________________________________----------------- 4. l l j  
Half tide level ________-_____-_-_______________________------------------- 2. 08 
Mean low water _____.______-___________________________-_---------------- 0.00  
Lowest tide_-____--__-_--__-----___-____-____-----------------_---------- -2. 50 

BIATTAPOISETP, BUZZARDS BAT 

The elevations of the following bench iuarlcs are  based 011 14 high waters 
niid 13 low wuters observed during the periods September 6 to 11, 1878, and 
.June 27 to  30, 1910? reduced to mean values by comparison with simultaiieous 
observations at Clark Point, Buzzards Bay, \\here the datum is based 011 452 
high waters and 486 low waters. 

Bench mark 1 (1878), Muttnpoisett, is iiiarlrecl by a ti*i:ingle cut on a stone a t  
the southeast corner of the sail loft, which is the first house norLh of the 
x-harf. I11 1913 the triangle was recovered GU top of a flat stoiie 1 foot north- 
tmt of the southeast corner of the present fouiidatiou, but very indistinct. 
Elevation : 5.20 feet above iiienii low water ; 6.13 feet above half tide level. 

Bench mark 3 (1910), Jfat tupoisct t ,  is the to11 of :I Iminclary stoiie set in the 
road in the south prolongntion of the west side of sail loft aiid Griffius store. 
The top of the s:oue is  6 inches square and lms a drill hole in the ceoter. It is 
slightly below the surface of the roiid. Elevation: 7.10 feet above mean lorn 
m t e r  ; 5.C.7 feet above half tide level. 

Bench mark 4 (1910), Muttapoisctt, is the bottom of hole 2% inches square 
a ~ i d  about % inch deep in the center of the top of a ceiueiit block 8 inches 
square and 22 inches long. The letters “ U .  S. B. 51.’’ are cut in the block, 
which projects about 2 inches above the surface of the ground. It is 49 feet 
froin the southeast corner of the sail loft, 54 feet froin the southwest corner of 
the snil loft, 24 feet from fish house, and 117 feet froiii northwest corner of 
wliarf and shore wall. Elevatiou : 6.88 feet above mean lorn water ; 4 81 feet 
above half tide level. 

The eleratioils of tide planes a t  hlattapoisett referred to mean low water are 
as follom-s: 

Hipliest tide _-______________________________________---_----------------- 6 . 5 0  
Blean high mater-----______-___-_------------------------------------_--- 4 . 1 4  
Half tide level--___-_______-_____________________---------------------_-- 2 . 0 7  
Mean low water________________-~-----_--_-----~---~-------- - - - - - -_------  0.00  
Lowest tidc--------_-______-----_----_-----------------------------_----- -2 .50 

Feet 

CZAR= I’OIXT, BUZZARDS BAY 

The elevations of the following bench rirarks are based on 452 high waters 
arid 485 low waters observed during the periods August 10 to December 2, 1578; 
Nay  27 to December 16, 1895; April 9 to Deceinber 7, 1S96; and July 12 to 
October 22, 1897. 

Bench mark 1 (1878), Clark Poitit, is the lower edge of first seam in the stone 
front of Foit Rodman under the lower tier of embrasures on its southwest face, 
below the center of lower sLatli gun port. It is iuaikccl by “ B. 31.’’ painted on 
n-all aiid black line helow the ki i ch  mark. Elevation : 10 65 feet above mean 
1 0 ~  water ; 8.72 feet above half tide level. 

Bench mark 4 (U. S. Army Engineers), C1ar.L Poitit, is a copper bolt set rerti- 
cally in the south wall of Fort Rodmaii wharf, about 300 feet east of shore end. 
Elevation : 7.975cet above nieaii lorn water; 6.04 feet above half tide level. 

Bench mark 5 (1913), C‘ta?L Point, is the top of %-inch copper bolt set in  mall 
south of bench inark 1 and abreast of it. Eleration: 10.62 feet above n~eiln low 
water : 5.69 feet above half tide level. 

The eleyations of tide planes a t  Clark Point referred to iiieau low water are 
:1s fo1lolr.s : 

Highest tide___-_____-______-_--______--------------------------------------- 6 . 5 0  
Mean high water ____. ________________________________________------------- 3. 86 
1Iall: tide level ____-___________________________________------------------- 1.93  
;\lean low water _______________-________________________----------------_- 0.00  
Lowest ti(le________-__-___----------------------------------------------- - 2 . 5 0  

F w t  

h-EW BEDFORD, BUZZARDS BAY 

The following bench marks are referred to the half tide lewl a t  Clark 
Point b~ spirit-leveling connections in 1913 ; the references to mean lorn water 



are  based u!mn the relation estal~lirlic’d through several .<IIIJT~ series o f  ob.+rr- 
mtions in New Bedford Harb w. 

Bench mark 6 (1895), A70r Redford, is the ceiitpr of a c n i s  with two holes cut 
i!i the side of the stoiie ctral wharf a t  the foot of IVanLwtta Street. 4% feet 
below tcp and about two-thirds of the length of the slip tomnrtl rhe outer end 
i?f wharf. Elcvntim : :?.GO fert ab ive liiviiti I ( w  \rater ; 1.60 feet ab;)vc lkiif’ 
tide level. 

Bench mark 8 (1913), Scrc U ( ~ l f v r t 7 .  is i i  C ’ w s t  and Geodetic Survry stniidnrd 
disk s?%t iii the fiiunt1;tticln of tlie stiille builtling a t  the cor~ier of WaniSutt:i 
and B’ront Strect?. The iiiiirk is OII the east face of the mill, -1 fect north of’ 
the southeast wrner  ond 3 feet :ilrorr tlie :,.rom~I. Xev:iticn : 11.3s foet ab )ye 
mean low water ; 9.55 fect ::!~:ive hxlf tidc level. 

Bench mark 9 (1913), Yew Bedford, is a drill hole about W inch deep on the, 
highest projection of the northeiist corner of foundation of brick storehouse. 
on tlie south side of I\.amsutta Street about midway between Acushnet Avenue 
and the coal dock. Eleration: 9.98 feet above mean low water; 7.98 above 
half tide level. 

The elevations of title planes :it S e t v  Brdfortl rcferrrvl to  meaii Ion- water 
are as follows : 

Fret 
l l i ~ h c s t  6.50. 
Mean high water . . . . . . . . . . . . . . . . . . . . . .  ._____ p,. OCI 
lIalf  tide lrvcl ____________________.--------_---_-____--__-__-_-_-__ ~ _ _ _ _ _  _. 00 
Mean I O N  w:lter ~ _ _ _ _ _ _  0.00  
I.oweet tide - 2 .  50. 

SOSQUITT, BCZZAR1)S E4Y 

The elevation of the following bench mark is based on 7 high waters i t l i d  6‘ 
low maters observed during the period August 14 to Rngnst Ii. IS95 reduced to 
mean ralues by rcnipnriFon ~ ~ + t l i  siniultnnciins olmm-aticins a t  (:lark Point. 
Buzzards Bay, where the dntuni is based on 482 high \vaters mu1d 4S5. low wii-ers. 

Bench mark 2 (1895), A-owpi t t ,  is the ce!iter of a cross cut on n shelving ledye. 
of rock just north of where the wharf reachcs the shore. Eleration : 5.19 feet 
above mean low water ; 3.29 feet above half tide level. 

The elevations of tide denes at Konouitt referred to mean hiw v-ater are as 
follows : 

Feet 
EIighest tide G 501 
Mean high wHter__-___-_____----_---  _____--_______-____-________________ .I fiU 
Half tide level _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I 90 
Mean lorn 0 00 
Low& tide - - 2  .io 

WESTPORT HARBOR. BUZZARDS FSAY 

The elevation4 of the following bench marks a r e  based on 53 high maters and  
59 low waters observed during the pei-iod June 19 to September 25, 1914 : 

Bench mark 1 (1914), Westport Harbor, is a Coast and Geodetic Survey stanrl- 
ard disk set with cement in granite ledge on Chariton’s Wharf, 30.3 feet from1 
southwest corner of shed on wharf, 39.2 feet f ivm end of concrete wall at 
southern end of wharf. Elevation: 6.45 feet above mean low water; 4.90 feet 
above half tide level. 

Bench mark 2 (1914) ~ Ves tpor t  Hat bor, is a Const and Geodetic Surrey st;lnd- 
ard disk set with cenierit in the granite fence which marks the epstern boundary 
of the Charlton property. The fence stands about 4 feet high. and the bench 
mark \vas placed in the outside vertical face about 2 feet from the ground. 
It is 253.6 feet from corner of granite fence and 420 feet from well which lies 
on line at right angles to fence from the bench mark. Elevation: 7.79 feet 
above mean low water; 6.24 feet above half tide level. 

Bench mark 3 (1914), Westport Harbor,  is a Coast and Geodetic Survey stzlnd- 
a rd  disk set with cement in granite bowlder about 5 feet in diameter. At 
extreme high tides the water just touches the bowlder. vhlich stands about 
1 foot above the sand. I t  is 92.5 feet from corner of granite fence and 13.5 feet 
from southwest corner of boathouse. Elevztion; 4.79 Eeet above mean low 
water ; 3.24 feet above half tide level. 
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The elevations of tide planes at  Westport Harbor referred to ineiin low water 
a r e  as follows: 

Feet 
Highest tide-_-__-__----_----------------- .------------------------------  3 .50  
Mean high water ____________--___---____________________----------------- 3.10 
Half tifie level I. 5.7 
Mean low wnter__------------__-----__-----------------------------_------  0.00 
Lowest tide--_---------------_---------_-----------------------------_-_-- -2. 50 

FALL RIVER 

The elevations of the €allowing bench marks are  based on eight high waters 
and eight low waters observed during the period September 8 to October 15, 
1861. reduced to mean values by comparison with simultaneous observations a t  
Boston Nary  Yard, where the datum is based on 40 y x r s  of obserwtioiis : 

Bench mark 1 (1861), E’aZZ River, is the horizontal bar of the letter ” H ” cut 
into a stone on the western side of the American Print Works. about 1 foot 
from the ground and 3 feet from the northern corner. Elevation: 8.47 feet 
above mean low water; 6.27 feet above half tide level. 

Bench mark 2 (1861), Fall River, is the end of a screw bolt or rod projecting 
from a n  iron plate on the western side of the American Print Works, about 6 
feet above the ground and 0.8 foot from the northern corner of the building. 
The screw bolt on rod is used for holding the building together, the malls being 
of stone rubblework. Elevation : 13.81 feet above mean low mater ; 11.61 feet 
above half tide level. 

The elevations of tide planes a t  Fall River referred to mean low water are 
as  follows : 

Highest tide _________-________-_-------_------~--------------------~----- 7.50  
Mean high water _________-_____--_______________________------_-_-------- 4 . 4 0  
Half tide level______-__--_____-___-----_------___------_----------------- 2.20 
Mean low wnter___-_-__-----___-----_---_-------_---_-_~------~~----_---- 0. 00 
Lowest tide---_-_______-_----------_----_--------------------------_-_---  -3. 00 

Feet 



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

TIDAL BENCH IIARKS 
Price 

York, ll)n__--------__---__---_--_-------_--_----_------------------ $0.21) 
‘Special Publication No. 83 (Serial 193), Tidal Bench Marks, State of New 

Special Publication No. 119 (Serial 320), Tidal Bench Marks, District of 
Columbia, 1023------------------_--_----_------------------------- 

Special Pub ication No. 128 (Serial 370), Tidal Bench Narks, State of 
Rhode Island, 1927-_--------------_-----_--------__---------------- 

Special Publication No. 136, Tidal Bench Marks, State of Connecticut 
1 9 2 7 - ~ ~ _ _ _ ~ _ _ _ ~ _ ~ ~ - - ~ . _ _ - ~ ~ - - - - - _ - - ~ - - ~ ~ - - - - ~ - ~ ~ - - - - - - - - - - - - - - - - - -  

Special Publication No. 141, Tidal Bench Marks, State of California, 1928- 
Special Publication No. 148, Tidal Bench Marks, State of Kern Jersey, 
1028 _____-__________-_______________________---------------------- 

FIRST-ORDER LEVELIKG 

Precise lereling in United States, 1900-1903, with readjustment of level 
net and resulting elevations; by J. E”. Hayford. Report for 1903. 
Appendix 3, pp. 1S9-810, 2 illus _---______-____-_-------------------- 

Same, reprint with changes of pp. 580-809, descriptions of bench ninrks--- 
Precise leveling in United States, 1903-107. with readjustment of level 

net and resulting elevations; by J. F. Hayford and L. Pike. 280 pp., 
1 i l l~c_---__------_-______--__------_-_---_------_--_----_--_-----  

Fourth general adjustment of precise level net in the United States and 
resulting standard e-evations; by William Bowie and H. G. Avers. 
Special Publication 1s. 328 pp., 5 illus. 1014 ___- - -____-__ -__ -_ -_ - -  

Precise leveling from Brigham, Utah, to  San Francisco, Calif. ; by William 
I3owie. Special Publication No. 22. 67 pp., 5 illus. 1914 _ _ _ _ _ _ _ - _ _ _ _  

Precise leveling from Reno to Las Vegas, Nev., and from Tonopah Junc- 
tion, Nev., to Laws, Calif.; by H. G. Avers and G. D. Cowie. Special 
Publication No. 39;  Serial 49. 49 pp., 5 illus. 1916 _ _ _ _ - - _ _ _ _ _ _ _ _ - _  

Precise lereling in Texas ; by H. G.  Avers. Special Publication No. 77 ; 
Serial 177. 185 pp., 19 illus. 1922 _--____-____-___-________________ 

Precise I~veling in Georgia ; by H. G. Avers. Spacial Publication No. 95; 
Serial 240. 109 pp., S islns ____---------___-_______________________ 

First-order leveling in Oregon ; by H. G.  Avers. Special Publication No. 
122; Serial 334. SO pp., 9 illus _______-___-____-__-_-_-----------_-- 

Precise triangulation, traverse, and leveling in North Carolina ; by Walter 
D. Sutcliffe and Henry G. Avers. Special Publication No. 101; Serial 
2Ci. 1% pp., 17 illus. 1924 __--____-_--______--__--------------__-- 

DATU31 PLANES 

Special Publication No. 41 (Serial 6 0 ) ,  Use of Mean Sea Level as the 
Datum for Elevation, 1917 --__-________-___________________________- 

Specinl Publication No. 135, Tidal Datum Planes, 1927 _ - _ _ _ _ _ _ _ _ _ _ - - _ _ _ _  
Special Publication No. 139, Instructions for Tide Obesrvations, 192S---- 
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A.l of the above publications a re  for sale by the Superintendent of Documents, 

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

NOTICE 

The Coast and Geodetic Surrey maintains a field station in the Farlow Build- 
ing, room 21. 92 State Stwet, Boston, Mass. It is in charge of an experienced 
field officer of the bureau. At this station complete files of United States Coast 
and Geodetic Survey charts, Coast Pilots. Tide Tables, Current Tables, and other 
publications relating to navigation may be consulted and information affecting 
navigation obtained n-ithout charge. The above publications are  also on sale 
ut this station. The officer in charge will cooperate to  the fullest extent possible 
in supplying information or rendering assistance to  those to whom this bureau 
can be o€ serrice and in return will appreciate being informed of any changes 
affecting narigation or the description and elevation of any of our bench marks. 
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