= j’v

/

GEOLOGICAL SURVEY OF NEW JERSEY.

FINAL REPORT

oF THIL

STATH GEOLOGIST.

YOL. L

TOPOGRAPHY.
MAGNETISM.
CLIMATE.

| TRENTON, N. J.:
PrRINTED BY THE JoEN L. MURPRY POBLISHING CuMPaNY,

1888.

o .

NEW JERSEY GEOLOGICAL SURVEY



BOARD OF MANAGERS.

His Excellency Rorert 8. GrErN, Governor and ex-officie
President of the Board .o e LI81 60D,

1. CONGRESBIONAL DISTRICT.

*UHARLES B, ELMER, E8Q veeviinnnime srsnnrrisssssins convanse aonen Bridgeton.
Hon, CLEMENT H. BIRNICKSON i moisomiminninieriesiienerse s SRIG1,

Ti. CONGRESSIONAL DISTRICT.

tHo¥., WILLIAM PARRY.covvirnverens rirrnsenssnn st msiienses PATEY.
How, H. 8, LITTLE civivcirersurearriesverinsrensosenses ceveesennae Trenton,

/s

11X, CONGERESSIONAL DISTRICT.

HERRY AITKIN, E8Q i ivsinimnssiss e Blizabeth,
Hox. W, H. HEKDRICKSON.. v cvecrirrrsesriorsrnsnnnsnnsrnsrsnessesss Middetown.

1¥Y. CONGRESSIONAL DISTRICT.

Berpex T. Scrantow, Esg....... DT RUPRURODN § 5. 4 (¢ o I
Hod, THOMAS LAWRENCE....cviivrir i mimsieamasiinsese ceannees e lamburg,

V., CONGRESSIONAL DISTRICT.

Hox, AucusTUS W, CUTLER. crvvrimrreriminnsensrecierernmeinns sennnann MOTHstown.
GEORGE RICHARDS, ESGuiirrririsnmisrinman s sssas ssrisrmnne s DOVEE.

VI. CONGREBSIONAL DISTRICT.

Wirniay M. FORCE, FiGumviminirnnasinrimassremressosana v Newark.
THoMAS T, KINKEY, E8G.ivvirrermsiinnir s rismsnisa oeess ewark.

Vil. CONGRESSIONAL DISTRICT.

Lresprus B. Waeb, CE st aod ersey City.
Rev, Samuen B, DODi i i i irae crsesnsinasiaen s Hoboken.

GEO. H. COOK,

State Geologist,

*Died October 20th, 1888, ¥ Died February 25th, 1888,

{1}

NEW JERSEY GEOLOGICAL SURVEY



NEw Brunswick, N. J., October 10th, 1888.

To His Excellency Robert S. Green, Governor of the State of New
Jersey, and ex-oficio President of the Board of Managers of the
State Geological Survey o

Btr—I1 have the honor herewith to submit the first volume of my
final report as State Geologist. It contains an account of the Geodesy,
Topography, Magnetism and Climate of the State of New Jersey.

With high respect,
Your ohedient servant,

GEO. H. COOK,
State Geologist.
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INTRODUCTION.

This is the first volume of the final report upon the Geological
Survey of New Jersey. The Survey was authorized by the act of
the Legislature passed March 30th, 1864, entitled “An act~to com-
plete* the Geological SBurvey of the State””+ Under this act and its

*Prof, Henry 1. Rogess made a Geological Sarvey of New Jersey in 1836-40, and
published his first report in the former year, and his final report in the latter year,
Dr. William Kitchell began a Geological Survey of the State in 1854, which was
continved through 1855 and 1856, and veports of its progress were published for each
of those years, but the work was suspended at the end of that pevied.

THAx AeT to complete the geological survey of the state”

“Wupreas, The senate and general assembly of the state, by an aet passett March
second, eighteen hundred and fifiy-four, anthorized a geclogical survey of the state o
be made, which sarvey was subsequently suspended by the state; and whereas, the
state agricullural society, under the authority granted to it by the 2t of Felraary
twenty-{ifth, eighteen hundred and sixty-three, hus shown a laudable zeal in continu-
ing the said survey; and wherens, it appears by the report of Robert €. Bacot and
dacoh Hevbert {committee of the legislature), made March eleventh, eighteen hyn-
Adred and fifiy-seven, that of the former appropriations made by the state there wit,
at that date, an unexpended balance amounting to eight thousand and ninety-seven
doliars and thirty-one cents, which balance sti] remaing to the eredit of that acconnt ;
and whereas, it Iy the dnty of the state 1o develop and render available to the fullest
extent the fucts relative to its great natural resources, as aleo of its agriculiural, min-
ing, mechanieal and other industrial interests; therefore,

“l. Be v ENACTED by the Senate and General Asssmbly of the State of Now Jersey,
That the duty of completing the said survey be and is hereby resumed hy the state,
saiil survey to be completed within o period not to exceed four years, and at an ex-
pense not to exceed the sum of twenty thousand dollars, aside from the cost of pabli-
cation, and all laws conferring on the state agricultural society authorvity to continue
the survey, or transferving to it the stute property used by the survey, be and the
same are hereby repealed.

“2 And be {t enaeted, That the sum of twenty thousand dollars, of which the un-
expended balance of former appropriations shall be part, be and is hereby appropri-
ated to cirry out the provisions of this aet.

“3. And be it enacted, That the appointment of George H. Cook, by the state agri-
cultiral society, is approved of, and that the said George H. Cook is hereby appointed

A
i
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2 GEOLOGICAL SURVEY OF NEW JERSEY.

several supplements, the Survey has been continued to the present
time. A general report on the “Geology of New Jersey” was
published in 1868, in an 8vo. of xxiv. and 900 pages, with port-
folio of 8 maps. Yearly reports of its progress have been made to
the Governor, and have been printed in liberal editions by the Legis-
lature, and have been widely distributed among our citizens, The
annual reports have been somewhat miscellaneous in the subjects dis-
cussed, being directed in some measure by the wants of the people
for their industrial and economic intevests. The various branches of
the Survey have, however, been kept advancing, and now that the
Geodetic and Topographic Surveys of the State are completed, the
final report of the Geography of New Jersey is presented in this
volume, -

At the beginning of the Survey no such work as is here given
entered into our plans. But as the successive reports appeared, and
as the attempts at descriptive geology were made, it became apparent
that for the study and preparation of useful geological reports it was
necessary to have accurate maps—maps which would show the loca~
tion of all the important geographical points, and also the outlines

state gealogist, with authority to receive from the state agricaltural society the state
property uged by the survey, and employ, control and use the same; to employ such
assistant or assistunts as shall seem to him necessary for the proper prosecuiion of the
survey ; apd it shall be Yawful for the said George H. Cook and the person or persons
employed by him, to enter, without molestalion, upon any lands in this state which
he or they may deem necessary to (urther the ohject of the said survev; and it shall
be the duty of the state geologist, on or hefore the first duy of January of each yvear,
to furnish to the president of a bozrd of managers (hereinafier to be created) a de-
tailed statement of his expenditures, with the vouchers therefor, and also a report of
his operations for the preceding year.

“4. And be it enaeled, That to promote the abjects which this act has in view, there
shall be & hoard of managers of the same, to consist of elevep members, one of whom
shall be the governor of the state, who also shall be president of the board, and iwo
mensbers from each of the five congressional distriets of the state; and the state geolo-
gist shall make his aonual report 10 the president, who shall appoint from the mem-
bers of the board a committee to examine the annual accounts of expenditure, and
tlie president shall snbmit the same and all matters pertaining to the survey at the
first following session of the legislature; and it shall be lawful for the president and
board of maenagers, or a majority of them, to make yearly agreements with the state
geolngist as to his own and the salaries of his assistant or assistants, but such tempo-
rary assistance as may be needed, the purchase of the vecessnry implements and
materials, the means necessary for transporfation and sll other incidentsl expenses
shall be under the control of the state geologist; and it shall be the duty of the mem-
bers of the board, in addition to those already specified, to farnish from time to time
to the state geologist, any and all infermation whichk will contribate to the more full
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INTRODUCTION. 3

and elevations of the hills and valleys, and their heights above the
sea level. There were no such maps of New Jersey in existence, nor,
indeed, of any others of the United States. In the first aitempts to
prepare such it was considered doubtful whether the expense could
properly be incurred, but when they were issued the approval they
met, both from the people and the Legislature, gave assurance that
they supplied & felt want. Since that time the various surveys and
explorations needed for the maps have heen carried forward with all
the accuracy that was deemed necessary for the end in view, and
sorne of those first made have been revised and brought up to the
present time,

Several circumstances have favored' the prosecution of the Survey
and have served to render its expenses less burdensome, The United
States Coast and Geodetic Survey, which is carried on at the expense
of the general government, has authority to assist States which are
conducting Geological or Topographical Surveys, by furnishing them
with the exact latitude and Jongitude of numerous points within the
State, and in that way providing for the proper location upon the

and complete development of the facts relating to the agricultural, mining, mechani-
eal and other industrial interests of the siale,

*8, dnd be it enacted, That the governor of the state is hereby authorized, by his
draft in favor of the state geologist, to draw on the treasurer of the ssate for such sum
or sums of money as may be called for by the state geologist; provided, the several
sams 50 called for shall not in any one year exceed the one-fourth part of the appro-
priation made in section two of this act, to wit, twenty thousand dollavs,  *

“0. And be it enacted, That it shall be Jawful for the state geologist to take from the
first yearly insialiment a sum not to exceed five hundred dollars, to reimburse himself
for the expenses incurred in prosecuting the survey the past year.

“T. And be it enacted, That the board created by this act shall be a committee of
publication, with authority to print and publish the annual and final reports of the
state geologist, and alse to direct the distribution of suites of the geological, miner-
alogical and other specimens collected in the survey, to such literary, scientific and
other institutions as will best conduce to the interests of the citizens of the state.

“8. And be it gnacted, That the following-named persons are hereby appointed and
shall constitute the board of managers of the geologicalsurvey of the state, viz.: pres-
ident, Joel Parker; managers, David Potter, of Cumberland; Andrew K. Hay, of
Camden, in the first district; Willisms Parry, of Burlington; John A, Roebling, of
Mercer, in the second district; Isaac R. Cornell, of Somerset; Henry Alitkin, of
Union, in the third district; Abrsham 8. Hewiit, of Passaic; Andrew B. Cobb,
of Morris, in the fourth district; William M. Force, of Essex; J. R. Wortendyke,
- of Hudson, in the fifth districi; and power is hereby given to the said board, or a
majority of them, to 1l any vacancies which way oceur.

“9. And be 1t enacted, That this shall take effect immediately.

“Approved March 30, 1864.”

NEW JERSEY GEOLOGICAL SURVEY



4 GEOLOGICAL SURVEY OF NEW JERSEY.

map of all minor and more detailed surveys. This work has been
continued from year to year till the whole State is covered with their
pet-work of triangles, in which the geographical position of each
angle has been computed with so much care that there cannot be an
error in their locations of more than a few inches. This work, so
essential to the accurate drawing of reliable maps, has been done
without expense to the State,

When the Topographic Survey was about half done at the expeuse
of the State, the further expense of completing the work was assumed
by the United States Geological Survey. This arrangement greatly
relieved the funds of the Survey, and facilitated the early completion
of the topographic work. This joining of the two Surveys was
profitable for the United States, in that it furnished the materials for
a complete map of the State, at half its cost, and to the State it be-
came a relief to its finances. The work was done under the direction
of the State Geologist, and the methods which were adopted at first
were continued throughout, and the assistants who were engaged in
the work for the State continued on in the service of the United States
until the whole was done ; and at the eund, both Surveys were supplied
with copies of all the field-notes taken, and all the maps drawn..

A further advaniage has come to the Survey from the long-contin-
ped tidal observations -made at Saundy Hook by the United States
Coast and Geodetic Survey. These observations gave the mean level
of the Atlagtic ocean, and furnished a datum plane of reference to
which all the elevations conld be referred, and which are so referred
to on all the maps.

The Survey, in its progress, has received the hearty support of the
successive Governors of the State who have held office since 1864, viz,,
Governors Parker, Ward, Randolph, Parker, Bedle, McClellan, Lud-
low, Abbett and Green.

The Board of Managers of the Survey hiave given to it their strong
support and their active interest in all its affairs,

GOVERNORS OF THE STATE OF NEW JERSEY AND EX.OFFICIO PRESIDENTS OF TWE BOARD OF MANAGERS
SINCE THE PASSAGE OF “AN ACT TO COMPLETE THE GEGIOMCAL SURVEY OF THE STATE.™

JOEL PARKER. ©oivinsiierirure snerasasssieresnnsarsssatnmtrasiors sonrenasnsssnnosns 1864 to 1866.
MARGUS Lo WARD oot iiiies ceveieansncininsrascrarsassiransisssrecssnsrassannsomnse 1866 to 1869,
- THEODORE F. RANDOLPH. .cvcvvrrse vareirrrnetsisivecrantosisaarstonmasnrnentats 1869 to 1872,
JOEL PARKER. ..uvrvvranrueeetirnassnsssraseeraenresaserenss rarrasssasraraaneborsennes 1872 to 1875.
TJOSEPH D BEDLE ueusiereesmernieatvrsemress voeesavtessss cons sossavassseseenens L8TH to 1878,
GEORGE B. MU L ELLAN ot cauvererrtreesenaetenresstrteeteenesesptnantan cevetans 1878 to 1881.
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GEORGE C, LUDLOW ierevciniiannn ................................ 1381 to 1884,
LEeoN ABBETT. ...... beedbad et bar e dae e e anan e e vaned D 1384 to 1887.
BoBERT B, GREEN.cverve vrerrenrrunens bereerene vrnrraens eariteieeraies arrraiaeen, 1887 to 18—.

ORIGINAL LIST OF MEMBERS OF THE BOARD OF MANAGERS.

i 1. CONGRESSTONAL DISTRICT,
(fen. Davip PoTTER. Hon. AxprEw K. Hav.

II, CONGRESSIONAL DISTRICT,

WirLniaym PArgy, Joux A. RoesLixg.

IIL. CONGRESSIONAL DISTRICT.
Jsaac . CORNELL. HEeENRY AITKIN.

IV. CONGRESSIONAL DISTRICT, -
Hon. ANprEw B. Cobe. Hon, Asranm 8. Hewrrr,

Y. CONGRESSIONAL DISTRICT.
Wirriam M. Force. J. R. WORTEXDYKE.

Fule LiST OF MEMBERS 0F THE BOARD OF MANAGERS*

I. CORGRESSIONAL DISTRICT.

Gen. Davip PoTvER, Bridgeton, ..ooovie i, veeens 1864, Deceased, 1865.
Hon. Axprew K. Hay, Winslow.......... i Decensed, 1881.
Hon. KorErT MATnACK, Woodbury. ovoeoive e vvninnian . Deceased, 1867.
Craries E. ELmEer, Bridgeton. ... . eere e e ene
Hon. CremexT H, SinxicrsoN, Salem ..ooives coiavnnene.

11, CONGRESSIONAL DISTRICT.

Hon, WiLL1AM PaRRY, CINnamingo......ce v cvorrs cvranerenns, 1864. Decensed, 1888.
Jonx A, ROEBLING, Evq., Tremon . crvimmvemsirsnisinennr. 1864. Deceased, 1869.
Hen. H. 8. LITTLE, Trenton... ovveveiccerirnnisimmiersnsiecensienans 1869,

II. CONGRESSIONAL DISTRICT.

Isasc R. CorxEeLy, Esq, Weston.. ... 000 18640 Resigned, 1866,
Hexry ATKIN, Esq., Elizabeth ........ TR 1864.
8rLpEN T. ScrANTON, Esq., Oxford 1866, 1875.
Dr. Joux Yousnt, Freehold. .....cviceivesirinnecnnieiennns crveraias 1875. Deceased, 1882.
Hon. W. H. Hexpricksox, Middletown ........ ... e 1852,
1V. CONGRESSIONAL DISTRICT.
Hon. AxprEW B. CoBB.......0o0. Ceereerierni e restrerenrennare 1864. Deceased, 1872,
Hon. Asram 8. Hewirr, Bingwood. ... corecrvernaivninnnnnn 1864, Resigned, 1874,
Hon. Aveustus W. CUTLER, Morristown.....veens ovescvnvincenn 1872, 1873.

*1In 1875, the number of Congressional Districts in the State was changed from five

«t0 seven, making necessary the appointment of four new members to the Board, and

gome changes in the distribution of the members.
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6 GEOLOGICAL SURVEY OF NEW JERSEY.

Col. BeNI. Avcrigg, Passale............ rasmara e e veannneaes 1874, 1875.
Hon. THoyas LAwreNcE, Hamburg....ovvieeicvnnenne. ... 1875,
SeLpex T. Scrawrtow, Esq., Oxford. ........... e terees eerren 1875,
V. CONGRESSIONAL DISTRICT,
WrnrraM M. ForcE, Esq., Newark...ocesoirievriserencseniansen... 1864, 1875.
J. B. WorTENDYEE, Fsq., Jersey Clty....ooocvvenrnuann, .... 1864, Deceased, 1869.
Hon. JosepH P. BRADLEY. wvveriemriniiiiiiee e sinens ... 1869. Resigned, 1870.
Tromas T. KINvEY, Esq., Kewark... .oovcviarrarens ... 1870, 1875,
Hon. Avcustus W. CUTLER, Morristown .......... 1875.
Col. BENJ. AYCRIGG, Passaic.........cococeiciinnanns ... 1875. Resigned, 1885,
Georare Ricmarps, Esq., Dover......... ceeearare s e se e 1885.

V1. COSGRESSIONAL DISTRICT,

Wrirniay M. Forer Esq., Newarko ovovivinnnen cenveiennnn.., 1873,
Trowas T. Kixxey, Esq., Newark...oociveeienn e, S, 1875.

VII, CONGRESSIONAL DISTRICT.

BENI. G CLARE, Esq ovviiive i v, 1875, 1885.
W, W. Suierey, Esq....... aerrt bereriereeeans 2anens vor. 1875, Deceased, 1385.
Leneeus B. Warp, C.E, Jersey City...ivveens 1883
Bev, SamueL B, Dob, Hoboken. ..o vniicvinnicnn e, 1885.

The legislation needed for the establishment and continuance of
the Survey has been promptly given, and to the full extent that has
been asked, and with practically unanimous votes,

With all these circumstances in its favor, the work has been com-
paratively easy and pleasant.

Of those who have taken part in carrying out the details of this
Survey, it is proper to make honorable mention,

Prof. John C. Smock, Assistant Geologist, in the Survey from its
beginning in 1864 to 1885, and who, from the first, urged the
importance of an accurate and detailed topographic map of the State
as necessary, before any defailed geological description could be
written. .

Prof. Edward A. Bowser, who, in the service of the United States
Coast and Geodetic Survey, has been occupied every year since 1874
in fixing with care and accuracy the geographic points which form
the basis of all our maps. '

Jas, K, Barton, who began the first of these Surveys, in making the
map covering the Raritan clay beds, in 1877.

Geo. W. Howell, who made the levels and sketched the contour-
lines for the map of Northern New Jersey, in 1877 and 1878,

NEW JERSEY GEOLOGICAL SURVEY
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C. C. Vermeule, who has conducted ail the Topographic Surveys
from 1879 to the present time, and who has prepared most of this
report, g

Irving 8, Upson, who has aitended to the clerical duties of the
Survey from 1881 to the close of the work,

There have been employed, as assistants in the topographic field
and office work, the following-named persons:

War. F. GREGORY . oevrnr, e Surveying, 1876,

Wi, B, KIGa. o coveriiiiranesnes Leveling, 1876,

PETER Il BTAATI . oinrinnens Odometer Surveying, 1881,
Survering and Leveling, 1382-84. ;
Topography, 188487,

Joux T. MARSHALL ... ... \--r. Leveling and Topography, 1881,

FREDERICK W. BENNEIT....v.... Leveling and Topography, 1881-86,
Topography aund Magnetic Observations, 1387.
Puzvie H. BEVIER . ... voeeen Leveling and Topography, 1881- 83, '83.
Runaing Primazy Levels, 1385-84.
Setting Bench-Marks, 1886.
Topography and Triangulation, 1887,

Sovomox LE FEVRE ... coevenns Leveling and Topography, 1881- 82,
N. D VAN SYCKEL-comnnicnnn. Rodman, 1881
Cyrus W, F, Sproun . ...l Leveling and Topography, 1881, 783, 84, S0.
Dranghting, 1835, *87.
Wi, MoEELVEY.oiivirvirerirniinens Rodman, 1881, |
Naru. B, K. HorrMaN ovn e Surveying, 1582, '86-87. |

Gdometer Recorder, 1386,
GEORGE W. BLAXELEY .......... Hodinan, 1832,
H. B, WORBALLcwccreerresiineonusnn Bodiman, 1882
Fraxx Vax BRARLE ... .ccern. Rodmin, 1882-84,
Dranghting, Miscellaneous Office Work, 1884, 87,

War. L. HAYNES. coo. coeeereeenn. Rodman, 1882-83,
PriLp LINpstEY.. oo oo Deaughting, 1882,
DE MOTT. v cieaee covennnn.. Rodman, 1882,
GEG. HILLiue it vis eeeseeens.. Leveling, Topography and Mapping, 1383-85.
Joax G Tarr o Rodman, 1883,
Field Aid, 1885, .
. Office Work, 1836,
CHARLES DESBLER . veairerr viarens Rodman, 1883,

Rodman, 1883,
Surveying Roads, 1884,
Wi, B MARVEN...oenns s Redmun, 1833-85. .
Draughting, 1884-85,
Surveying Roads, 1385-84,
GEo. B JENKINS orimennananee Mapping and Office Duties, 1885,
Joun B HILL. o s Surveying Roads, 1884, .
Mapping and Trisngnlation, 18§5-86.
Lot1s F. BUFrenrierrnnns oo Surveying Roads, 1884,

ArtTuvr G Pavyxe

NEW JERSEY GEOLOGICAL SURVEY -,:



8 GEOLOGICAL SURVEY OF NEW JERSEY.

Groror G. BarL . ... ... Rodman Topography, 1884, 'S5,
Wx. H. Luster, Jr....... ... Rodman and Dravghtsioan, 1384.
Surveying Roads, 1383, -
Leveling and Sketching Topography, 185587,
................. Rodman smd Dracghtsman, 18%4,
Odometer Hecorder and Survering Roads, 1885.
Topography and Magnetic Observations, 188687,

ASAER ATRINSON

Josgpa B. Rer¥orps .. .........Rodman and Deavghtsman, 1884,
Field Aid, 1385-87. )

Geo. DL Swerin.. e oo oo Rodmam, 1884,
Davip L. Bruce . ......... ....... Rodman, 1884
Jacksex Jagores ... .......... Rodman, 18584,
Craresce M. Dv Boms ......... Rodman, 1834.

) ) Tield Aid, 1886-87,
W, H. BARNES. .......oocceeeeon  Mapping and Otfice Duties, 1833
Leadise M. Ricg, Jr.. .......... Field Ald, 1885-87,
Harry 5. Srrovrn. ... ..... ... Field Aid, 1885 36,
HArry J. SHERMAR. .rrviienen Field Aid, 1885.
T1os. T WATSON. veecrenmeienreeres Field Aid, 1885.
Prov. A. A, TUrsWORTH .cveevans Triangslation of Southern New Jerser, 1888,
H. M. VEGHTE o onvvvnars veeens Field Aid, 1886,
C. B, MARSHAILL...... ... veeen.. Field Ald, 1886,
H. L. LEBER..... . .ooceee wonn Field Ald, 1888,

H. A IRICR..por oo aeneereneno. Field Aid, 18886,
Wi, ¢ Qepex .. ... Field Aid, 1887,
Hazrry J. Mapen..oooeeo e, Field Ald, 1887,
I L. WINCELER. cvvuvrervinnnsnnn Field Aid, 1887,

The topographic and magnetic descriptions of the report have all
been written by Mr. Vermeule, and constitute a fitting conclusion of
the work which he has done so faithfully and well.

The meteorology of the State here given has heen prepared by Prof.
Smock, who was so long counected with the Geological Survey, He
bas given atiention to the subject for many years, and here sums np
the result of his studies. For the records of 1887 and 1888 and
their combination with those of an earlier date, he has had the assist--
ance of Sergeant K. W, McGann, of the United States Signal Service
and’the New Jersey State Weather Service.

It is only just to add that for the beautiful and accurately-executed
maps of the Burvey we are indebted to the taste and skili of Messrs,
Julins Bien & Co., lithographers and cartographers, of New York
city. 1t is to them that we owe the ability to bring out 2 series of
maps such as no others of the United States have secured, and which
stand 2s a monument fo the enterprise and public spirit of New Jersey.

But in undertaking to mention those who have taken an active part

- NEW JERSEY GEOLOGICAL SURVEY
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in this publie work, it is not easy to siop. Assistance in securing and
preparing the materials for the report has been cheerfully and liber-
ally vendered by all who have been asked, and the list must be closed
with this general and public acknowledgment, The following is a
list of the titles of the sheets, with their numbers:

No.
No.
No.

No.
No.
No.
No.
No.
No.
No.
No.

No.

No.

No.

No.

No.

No.

L W O

e

. New Jersey State Map. Scale, 5 miles to an inch. Geographic.

. Kitiatinny Valley and Mountain, from Hope fo the State line.

. Southwestern Highlands, with the southwest part of Kittatinny valley.

. Central Highlands, including all of Morris CD‘ilnt}" west of Boonton, and Sussex

south and east of Newton.

. Northeastern JTighlands, including the country lying between Deckertown,

Dover, Paterson and Suflern.

. Vieinity of Flemington, from Somerville and Princeton, westward to the

Delaware.

. The Vedley of the Passeic, with the commtry eastward to Newark and south-

ward te the Raritan river.

. The Counties of Bergen, Iudson and Essex, with parts of Passaic and Union.

8. Vicinity of Trenton, from New Brunswick to Bordentown.

18.
14,

. 15,
16.

17.

9. Monmouth Shore, with the interior from Metnchen to Lakewood.
10,
11,
12,

Vieindty of Salem, from Swedesboro and Bridgeton, westward to the Delaware.
Vicinity of Camden, to Burlington, Winslow, Elmer and Swedesboro.

Vieinity of Mount Holly, from Bordentown southward to Winslow and Woodl-
mansie.

Vieinity of Buarnegat Bay, with the greater part of Ocean county.

Vieinity of Bridgeton, from Alloway, Elmer and Newfield, southward to the
Delaware bay shore.

Southern Frterior, from Millville to Atco and Egg Harbor City.

Egg Hurbor and Vieinity, including the Atlantic shore from Barnegat to Great
Egg Harbor. .

Peninsula of Cape May, with the country westward to Maurice river.

-

New Jersey Relief Map. Scale, 5 miles to the inch.  Hypsometric,

NEW JERSEY GEOLOGICAL SURVEY
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THE GEODETIC SURVEY OF NEW JERSEY.

BY PROF. EDWARD A, BOWSER, LL.D., ASSISTANT IN THE UNITED
STATES CQAST AND GEODETIC SURVEY.,

The Geodetic Survey of the State was made in order to fix accu-
rately the latitudes and Jongitudes of points in the various parts of
the State. They were necessary for furnishing correctly-located points
about which the Topographical Surveys could be arranged and located.
This work was done under the direction of the United States Coast
and Geodetic Survey, and by its officers, and at its expense. Being
for the special use of New Jersey, it was, however, always directed so
as to meet the needs of its Topographical Survey.

RECONNOISSANCE.

This Survey was begun in June, 1875. The primary stations,
Mount Rose, in New Jersey, and Newtown, in Pennsylvania, accu-
rately-known stations of the United States Coast and Geodetic
Survey, were chosen for the starting points. Several mouths were
passed in making a reconnoissance for stations suitable for this Sur-
vey. In the following summer this reconnoissance was improved by
slightly altering the position of some of the stations and selecting
new ones. By continuing the reconnoissance from season to season, it
was made, finally, to include the northern part of New Jersey, from
the Coast Survey primary triangulation, at Mount Rose and Newtown,
‘northward to the northern boundary of the State, the stations bemg
from 10 to 30 miles apart.

In the latier part of 1875, I cbtained the serviees of Mr. A. A.
Titsworth, a graduate of Rutgers Scientific School, of the Class of 1877,
and now Professor of Graphics and Mathematics in Rutgers College,
Prof, Titsworth has been with me from that date to the present, ex-
cepting the two years, 1885 and 1886, when I was assisted by Mr, John
E. Hill, a graduate of the same institution, of the Class of 1884,

NEW JERSEY GEOLOGICAL SURVEY
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The labor involved in making a reconnoissance over a thickly-
wooded country, containing no prominent elevations, is very consid-
erable, The uniformity in height of the hills and ridges, their
sameness in contour, and the consequent difficulty of identification,
added to the dense undergrowth through which lines of sight must
be cut, greatly increase the hardships of the work. An essential
point in reconnoissance is to determine, beyond the possibility of
doubt, the intervisibility of every primary line essential to the scheme.
In the case of lines 20 or 30 miles Jong, and in hazy weather, this is
often very difficult. The greatest care has to be taken to obtain only
“ well-conditioned ” triangles, In the older works on Geodesy, 30°
is prescribed as the smallest admissible angle in a primary chain of
triangles, but in the case of triangles forming parts of quadrilaterals,
the above rule need not be rigidly adhered to.

TRIANGULATION,

Farly in August, 1878, scaffolds and tripods were erected at Mount
Rose and Goat Hill, each 40 feet high, to support the theodolite and
observer, and in order to see over the intervening ridges without
laborious and expensive cutting through the timber. The signals
observed on were poles, cither black or white, or with alternate bands
of each, depending upon the background, or upon the atmospheric
difficulties. In the case of long lines, or those rendered difficult by
haze or smoke, the heliotrope was used.  When the scaffolds and sig-
nals were built, Goat Hill and Newtown were occupied, and all the
angles at these stations were measured in the eourse of the season.
The instrument used was a 14-inch repeating theodolite with a large
telescope. In measuring the primary angles, each one was determined
by not less than 6 sets of measurements, each set consisting of 6 repeti-
tions in the direct and 6 in the reversed position of the telescope, thus
making 72 measurements in all. In the triangles belonging to the
tertiary series, such as. those for determining the position of church-
steeples, chimneys and other auxiliary points, to facilitate the topo-
. graphical work, 2 sets of measurements were taken, each of 3 repeti-
tions in the direct, and 3 in the reversed position, making 12
measurements. All these observations had to be taken only under
the most. favorable conditions, when the air was clear and steady.
The probable error of an angle in the primary triangulation was in
no case allowed to exceed 0".3. To atiain this degree of accuracy,

NEW JERSEY GEOLOGICAL SURVEY
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days were frequently spent without a single satisfactory observation,
and sometimes whole weeks. Patient waiting, so as to observe under
no doubtful conditions of the atmosphere, however aunoying, or
whatever hardship it may entail, is better than to allow any doubt to
cloud the results.

In the following seasons of 1877, 1878, 1879, 1880, 1881, 1882
and 1883, the stations Mount Rose, Pickles, Mount Horeb, Mount
Olive, Haycock, Montana, Culver’s Gap, High Point, Hamburgh,
Bear-Fort, Bald Hill, High Mount and High Torne, were occupied,
and all the angles measured, primary and tertiary.

In the season of 1883 the Survey was begun in the southern part
of the State. Nine stations were selected, starting with the line Mount
Holly, Apple-pie Hill, and extending southward. As the country
is flat and thickly covered with tall timber, high scaffolds had to be
built at nearly all the stations, from which to observe. In the seasons
of 1884, 1885, 1886 and 1887, the stations Mount Holly, Apple-pie
Hill, Berlin, Martha, Blangie, Hammeonton, Richland and Newfield,
were occupled, and all the angles measured, besides a great many obser-
vations for determining the positions of tertiary points,

OFFICE WORK.

At the close of each summer, the computations were made of the
field-work of that season. These computations were carried on with
all the refinement that the present condition of the seience of Geodesy
will permit. The observed angles were adjusted by the ““Method of
Least Squares;” the spherical excess was computed, and the difference
between this and the observed excess was divided among the angles
proportionally ; then the triangle sides, and the geodetic latitudes,
longitudes and azimuths, were computed of 2l the lines and stations
in the chain of triangles. These computations, with a sketch showing
the progress of the Survey, and a report of the season’s work, and the
records, were sent to the Superintendent of the -United States Coast
Survey, at Washington.

Primary geodetic work is executed Wwith the greatest possible accun-
racy, Primary triangulation over any extended area must be so laid
out and conducted that its results shall approach as near to absolute
precision as the present condition of scientific research, theoretical,
instrumental and practical, will permit. No refinement in observa-
tion or reduction must be omitted which it is possible to supply. The

NEW JERSEY GEOLOGICAL SURVEY
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uncertainty in the resulting linear measures of primary geodetic work
“may be less than about 55y of the length, and is rarely as great
a8 wyb¢p (Which represents an error of about one inch to the mile).
To reach a higher standard of excellence, as, for instance, sy7%4y, or
even a smaller fraction, requires the application of the most refined
means ab our disposal.” To the Survey of Northern New Jersey, in
closing the hexagon at Moutana, with Pickles for center, the following
four equations had to be satisfied: First, the length of the connecting
side, Pickles-Montana, must come out the same, when arrived at by
computation in either of the triangles, Pickles, Montana, Mount Olive,
or Pickles, Montana, Haycock. Second, the resulting azimuths of this
line must be the same, Third and fourth, the lafitude and Jongitude,
respectively, of Montana, must show no djscrepaney.  As the compu-
tation of these two triangles was pearing completion, considerable
anxiety was felt as to how the work was coming out. The hexagon
closed as follows: The azimuths of the connecting side, Pickles-Mon-
tana, as arrived at from opposite divections, agreed within 1. The
lengths of this line agreed within 5 of & metre (or about 3 of an inch
to the mile). The latitnde of Montana agreed within 0,006. The
longiinde agreed within 0,001,

MONUMENTS.

With a few exceptions, each primary station is marked with a granite
post, 4 feet long, dressed 6 inches square at ope end, and for a length
of 6 inches, with the letters “U. 8.” cut in each of the four faces, and
a triangle on the top. This post is set in hydraulic cement, to within
6 inches of the top. In the case of a few stations selected on the solid
rock, the mark is a copper bolt, driven into a hole which is drilled
into the rock,

The tertiary points are not generally well marked, Fach of them
should have a durable stone post for the security and identification of
the station, I have several times suggested that an appropriation be
made for marking them, but no provision has yet been made for this
purpose. It is of the highest importance that each triangulation
point, whether primary or tertiary, shall be so marked, and the record
of the marking made so clear and definite that the exact position can
be found at any future time.

E. A. BOWSER.

NEW JERSEY GEOLOGICAL SURVEY
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LIST OF GEOGRAPHICAL POSITIONS.

The following table has been prepared from published reports of
the United States Coast and Geodetic Survey, from manuscript
furnished by that organization, and from work dome by Acting
Assistant Prof. . A. Bowser, for that survey, since 1875,

The primary stations are printed in small capitals in the table.
Most of the stations can be found on the two State maps which accom-
pany this report. So far as it can be done without interfering with
other details, the points are shown on the sheets of the Topographical
Atlas, and parties wishing to find them should consuit these maps first. ~

Many of the points are prominent spires, chimneys or other struct-
ures which may be readily found by any owe; many others are
marked by conspicuous stone monuments; some only by buried.
marks; while still others were never permanently marked, being
only intended for immediate use by topographical parties. Many of
the older points have not been found during the prosecution of the
Topographical Survey; these are followed by an interrogation point (7).
Some of these were located near enough for topographical purposes by
witness-marks, ete., without the actual station-mark being recovered,
while others were utilized through the medium of United States Coast
and Geodetic Survey plane-table sheets. As a rule, the stations will
be found upon the highest or most commanding ground in the vicinity.

The name by which the station js known to the Survey is first
given; this is followed by a short deseription as full as space permits ;
and, as the description will often be unintelligible withont, it is fol-
lowed by the date of selecting or determining the point. When this
is ot exactly known, the date of the report in which it first appeared
is given ; thus (a. 1851) siguifies that the point antedates 1851, etc.
Those determined since 1875, by Prof. Bowser, are indicated by (B.)

"The stations are arranged by counties geographically, Under each
county the older points, computed on the Bessel spheroid, ave given
first. Following these, under the heading Clarke's Spheroid, are the
later points computed from the latest and best data as to shape and
size of the earth, and with corrected telegraphic longitudes. Many of
the stations in the first list are repeated in the second. At the head
of the second list under each county, in the columns of seconds, are
given the average differences of latitude and longitude between the
two lists. Any one desiring the latest and most accurate locations,
correct to one-tenth of a second, should add these quantities to the
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figures in the list preceding. This should always be done when the
stations are to be used for constructing maps.

Following this table is a supplementary table of latitudes and lon-
gitudes determined by the Topographical Survey, which will be found
to include many prominent spires and buildings not given in the first,

The total number of points utihized in making the Topographical
Survey of the State is 457. Excluding the close tertiary triangula-
tion along the Hudson and Delaware rivérs and the sea-coast, they
average one to each 26 square miles. In one or two cases where
unusually large intervals oceur between stations, the topography has
been laid down by means of transit fraverses.

Table of Geographical Positions.

WAME OF STATION. LATITUDE. LONGITUDE.

ATLANTIC COUNTY.

Deg.  Min See. {Deg. Min, Bee,

Leed's Point. } mile 8. of hotel (?) {n. 1851)] 39 28 5368 | 74 25 30.63
Little Fgg Harbor Light, (a. 1851 ) ...... 30 300 1841, 74 18 43.02
Brigaontine Beach (%} {-1 1851).. . 9 25 4808 1 74 18 37.01
Alsecoms,  Ou yoint, 1 mile 8. K, of “Alse-

con village (7} {a. ]Sal) - 3% 25 0256 1 74 28 06.57
Peter's Beach. I mile N. E. of Absecon ‘

Tolet {7) (2. 1851 ol vreiirinnissreeninn: 56 23 1650 | 74 24. 0L60
Risley’s Landing, On Lake's Bay ("‘) ' :

{a. 1851). 39 22 4875.74 31 11.49
Dry Inlet (7) (‘1 18')1) ....................... 3 20 3128174 27 57.42

Leedsville. Near edge of np]'md E. of
Linwood. (a. 1851)...

20 52.82 | 74 3% 14.68

New Inlet (%) (a. 1851) e eevens 19 0849 | 74 30 30.65
Somers’ Point (%) {a. 1851} cieiiriinns 18 387874 3% 02.95
Clarke's Spheroid.  Difference. ... +-08.7 +20.3

Oyster Creek () (1867) _.ooeivevinins wreiea, 30 2704 | T4 24 35.04
Leed's Point (7) (18671, {Sce above) . .....{ 30 2§ 0237 | 74 26 {0.60
Absecom (). (Ree above.) (1867}, w..een 34 25 1243174 29 27.03
Ryon ) (1867) . . ol 86 22 4509 |74 . 31 8370
Alsecom. Light-house. (1867)............ % 21 ERT4 174 24 52.27
Leedwil]e(’} 1867) vvvres ] B8 200 5588 | T4 83 3942
Grave (7) (18&; 485 20 037417 30 7.18

ta0 20 540G |74 33 3878

G ) (IS .
inwood (7) (1967). 1s8e 18 3650171 89 34.26

Fish (?) 186;)

Somery’ Pomt (‘7) (1841) .| 3% 18 4196, 74 35 2246
Somers (2) ?) (is67)... CoTda0 a3 4288 {74 35 2339
Rivar, (1888} e i niniaieaens 39 18 23.07 | 74 37 12,11
Ocean. {1883 )iiciiin i 39 17 1868 | 74 34 15.14
New Inlet {2} . v e 39 19 1158 | 74 30 5017
TlamaoNtoR.  Stone momunent, on hill

8. side of C & A.R. R, 1;} miles N. W.

of village.. ocviiiimnnnn 3% 38 48,05 { 74 40 14.29
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Table of Geographical Pogitions. —Continued,

NAME QF STATION, LATITUDE. LORGITUDE.
Arnaytic Counry.~—Continped. Dez. Min.  See |Deg. Min see.
Draxeiz. Slone monument on summit,

2% miles N. E. of May’s Landing. ....... 39 25 4438 174 41 1671
Richland ... e [ 39 29 1396 {74 51 1259
Elwood. o oo e, | 39 34 4033 ] T4 2 53.85
New Germany.. ... s covriiiiivnnend 39 38 2643 1 T4 B0 49.07
Weymouth SO 1! I 1 02,18 74 4 48,46
Paonghiy’s Tavern .o o 3% 26 8306, 74 51 46,68

l
BERGEY COUNTY.
Cherry Hill. N, of Hightand, on hill (2)..1 40 54 4351 173 a7 52.37
Bunta. Summit of Hackenszek and Ten)

Neck road (P)ivviviienn 0 53 00, T4 0D 39.66
Terhune. Hill W. of Corona .. 40 51 3811094 4 36,76
Bury, Hill N, of Carlstadt... . 46 50 2831774 03 02.87
Vreelond, At Ridgefield cross-roads (’) 10 49 s8a2 074 00 19.67
hmguland On ndﬂe‘ 4 mile 8. of village ("} 0 47 4316 174 07 12,75
Dipewy. YonLezc N. Y. 40 57 5993173 40 13.95
Bald Mountaiv. Snramit Ramapo Moun-

tain, £ mile 8. of State line. (B) OO I S I 1194 174 1 43,11
Ramsev’'s. Church towern (B) 41 03 2101 |74 68 1230
Wykatt. Church eupola. (B.). 41 00 2518 {74 10 06.18
Allendale.  Chureh spire, B) 41 01 46,96 i 74 07 14.94
Farpinug.  Church spire, (B} 40 59 0452 0 T 0o 1348
Hackensack, Uhurc}lt spire. (BJ 40 33 13,05 i 74 02 12.85
Palisade. {B)ovviiiiinineincnninnin 50 3033 (73 53 57.69
Englewoed. {B.) oo, 23 25406 {73 47 86.25
Bergen Fields. Church spire.. it 4304 | 75 59 55.38
Coytesville ... e i 5499 ¢ 73 88 25,47
Schraalenburg, ‘Church S.pire. - e {40 56 22,458 | [t 2052
Higu Torwe. Semwmit, 1 mile N. of}

Bamapo, N. Y. ... e e e 41 08 0259 074 09 2758
Clarke's Spheroid. Dzﬁerence .............. 4-02.6 ' 4-18.8
PIERMONT. . X oiriiiies vviieene e, 41 02 57,261 7 a3 3352
Drpery., Yonkers, N. Y. SN 44 a8 »maT i3 80 33.88
Brrrsminie. N Y. v ere 41 06 3644 1 V3 48 33.90
Bury, Hill X of Carlstadt oo vovrsions 40 50 2830 ! 7 05 2241
Fori Lee ﬁag-st'\ﬂ" ................................ 40 50 4900} 7 57 B3.76
State Bine, New Vork and New Jesey.

Stone on bank of Fludson fiver. .......... 40 3 .10 1 7 55 28.95
Duer. N. Y. e 40 59 5346 1 7 54 10.37

BURLINGTON COUNTY.
Bordentown Ohservators, (1840) ORI 40 09 1757 174 4% 2414
Bordentown flag-pole, {1840} veereee] 40 08 40495 + 74 42 29.99
White Hill (?) {1840)... e 400 08 1249 174 43 33.686
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NAME OF STATION. LATITUDE. LONGITUDE.
BurLixgrox County,—Continned.
Deg.  Min. Sec. |Deg. Min, Sec.
Sroxy HirL. Buried cone, with locust

post at surface, on hill 1 niile S. of Ellis- .

dale.  (1840) merrvrecerrrrerinessrsecsrenens 40 07 0850 | 75 34 33.06
Clay bapks (7) (1840)..... 40 07 1149 | 74 47 33.41
King (7} (1840).ciits iviieniiiinnrieniens 40 01 1805 | 74 86 10.10
Motxr HoLLy. UGranite monwnent, top

of mount. (1840) L. 0 W 0612174 4D 5.70
Arpey. Summit of Arney’s Mount (?) .

{1840) o.eor i e 40 00 25.66 [ 74 41 53.02
Woodside (?) (1840)......cccviinrvnes nnnen 40 03 4452174 49 1443
Moorestown spire.  Episcopal Church. '

(1840} vrvivemreiiiiniiit e e seeer e e 39 a7 4227 |74 58 42.09
Evesham. Summit of Mt Lanrel (?)

(1840) oot v e i 50 0045 | 74 53 20.81
Rancacas (7) (1840). . . 02 3310 | 74 B8 20.84
Washington Hunter (1) (?) (184{)) 00 5251 | 74 58 43.73
\Vllahmét(m Hunter (2) (2) (1840) 00 5273 |74 B8 57.20
Tuckerton. Near edge of upland E. of

village (?) (a. 1831). ..., 3% 36 0669 | 74 19 2759
Cedar Hummock. On a weil-known small

island in the marsh, 23 miles 8. of Tnck-

erton (7) {a. 1851) ... 3y 54 07.05 [ 74 20 19.06

- Clarke's Spheroid. Difference ..ooooviivenenne +-03.0 +-19.6
Callegeville, Pa. (7) {1878). coiviiivnrvvennns 40 02 44.22 1 75 01 041.96
Partridge, Pu.  Jack Island, bank of Dela- .

ware, (1878} iiriinciiiiiens cinnieneci. 40 03 1662 | 74 58 33.33
Delaneo Church spire.  {I878)... . |40 02 581174 BT 2515
Delanco.  Bank of Delaware at nllaﬂe ’

(1878 ettt e acai s 40 02 4615 [ 74 .57 46.20
Harrison's house cupola, Pa. (1818) .| 40 02 2267 174 89 - 4703
Pennypack, Pa. (7} (1878).... 40 02 1133 |76 00 00.52
awk., & W. end of quk Ib]‘md Rl\er-

side.  (1878). v 40 02 359 |74 38 39.21
Fisher, Pa, Fisher’s wharf, 8. of Torres-

dale. (1818) ................................. 40 02 370174 5% 1371
Plum. At water- edwe on Plum Point.

(TBT8) rverievas oo ceenm e eeeiiiae e e 40 0l 5090 | 74 59 26.61
Saint Vincent's school cupola, Pa. (1878)...| 40 0L 21104 75 01 53.00
House of Correction flag-staff, Pa. (1878)...| 40 01 43683 | 76 00 58.73
House of Correction chimney, Pa.  (1878)...1 40 0 B4 175 0L 04,44
Ten-Mile Point, Pa. (1878), ....cviviiveeee 0 01 26,06 | 75 01 04.88
Tacony water tower. (1878). ....coveenieeais 40 0ol 4292 | 75 02 41.24
Tacony.,  Methodist Church spirve, Pa. .

(TBT8) tiiiie e b tr e e ee et 40 0l 2892 |75 02 34.55
South’s house cupolu, Pa. . {1878) 40 01 26.18 | 756 (2 24.01
Bristol. Stone at Bristol street and Dela-- .

ware avenue, Bridesburg, Pa, (1878)....| 3% 58 2264 |75 4 13.22
Washington. W ishington street and Dela-

ware avente, Lxcon), Pa. (1878)... 40 01 0764 | 75 02 11.75
Disston's flag-staff, Tacony, Pa. (1878) 40 01 07.15 175 02 14.7

B
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NAME OF STATION. LATITUDE. LONGITUDE.
ByrLirGTox Couxty.—Continued. Min.  Sec, . Min, Set,
Disston’s chimney, Tacony, Pa. (1878}..... 01 05.95 ({76 Q2 23.04
Fitler's chimney, Pa. {1378} ......cooeeeens 00 392275 03 36.95
Frishmuth. On river bank, S. end of Riv-

erton. {1878) .. .ooveiiiiii s 00 4549 |75 01 27.16
Honse of Lorre:.tmn Tacony, Pa. Near 8.

corner of wharf. (1818) .................... 01 3072 (7% 00 62.76
Hunter's house. N. chimney of Clayton

Cole’s house, 1} miles 8. E. from River-

ton. (1878) ................................... 00 4791 |74 5% 07.46
Lenning’s vound chimney, Pa. (18(8) ...... 00 2134 (75 03 40,29
Bridesburg, Pa. S. W, corner of Brides-

burg wharf.  (1878) -ootvrn i e 00 0275|756 03 42,51
Lenning’s square chimney, Pa ...cicoveernina 00 1374 |7 03 56.57
Van Kirk. Van Kirk street 370 feet- 8.

E. of K. W. side of Delaware avenne,

Bridesburg, Pa.  (1878)...veieeees vivnee 00 33.06 03 21,12
Movuxt Horry. Granite monument on

top of the mount. {1840)........cc. orreene | 00 09.10 47 19.35
Appre Pie Hizy. Stone monument on :

summit of hill, 3 miles 8. W. of Sha- .

mong R. R. station. (1871} civvus eeecees 48 26.62 35 23.83
Tuckerton. (See above.) (1866)............ 36 10.16" 19 47.82
Cedar Hummock (2}. (See above.} (1866}.. 34 10.58 20 398.31
MarTmA. Stone monument on summit,

21 miles E. of Martha Furnace. (B.).... 40 35.87 25 1312

CAMDEN COUNTY.
Fisheove (Hatchis) () (a. 1851). ..v.oeo..... 58 2087 |75 03 3367
Woods Point (?) (a. 1851).......... 57 2527 176 05 19.23
Walnut Street Ferry (?) (a. 1851). .. 56 3408 | 76 O7 27.22
Kalghns Point (?) (a. 1851) .....ccoue.. beeens 55 4289 [ 76 07 33.04
Coaoper’s Point (7} (a. 1851) ......... s 57 1258 176 07 22.69
Haddonfield, Hill 1 mile 8. of village (?)

(8.1851). virerriiiirsirierriareree e oo 52 5037 173 02 03.80
Gibbsbore (%) {(a. 1851) .oovicciceiiniie 50 1757 174  B6 30.88
Pive HinL. Granite monument N. W. brow

of hill, } mile 8. of Clementon. (1840).. 47 51.03 {74 B9 16.50
Morris Hlll (7} (a. 1851) ...................... 59 2178 | 76 02 17.26
Camden Church spire. (a. 1851) 56 4106 (765 O7 10.19
Gloucester Point {7) (a. 1851).., . 53 4611 |75 07 27.36
Fish Club flag staff (7) (a. 1851) .............. 53 1354 1 76 07 24.32
Powder Wharf {?) (a. 1851)...cccimeueeiiiniaes 54 1047 | 78 07 43.73
Mickle (2) (2 18510, —ovovensosoiaseioesreooons 54 3794 |75 0T 0207
Girard College, Philadelphia, Pa. (a. 1851) 58 2358 [ 75 09 54.09
State House spire, Philadelphia, Pa.(a. 1801) 56 5261 | 7& 08 41.90
Clarke's Spheroid.  Difference .....vue-.eas +-03.0 +19.5
Frankford Pumping Station ch’y, Pa. (1878 00 H.61 | 75 1 51.83
Frankford Catholic Church cross, Pa. (1878 00 4248 (75 05 23.03

NEW JERSEY GEOLOGICAL SURVEY
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NAME OF STATION. LATITUDE. LONGITUDE.
CampEN County.—Continued. Des. Min.  Sec. |Deg. Min. Sec,
Horner. Buried terra-cotta pipe, 800 yards

N. E. from Camden Water Works and 150 '

yards back from river bank, (I878) ..... 39. 87 4085175 05 4231
Jenks, Jemks street and Delaware avenue,

Bridesburg, Pa. {(1878)........oooiens 36 5% 5282175 03 53.26
Motris (2).  On hill juss K. of Mormis B.R.; .

station.  (1878)...ccruirvencinreneninvereeran 39 59 2370 |75 02 3651 -
Tioga (2}, Pa. 8. W. butting pile, end of

Elevated R. R. track, Gas Works wharf,

Tioga street, Ph1lade1ph1a (1878).. ... 39 58 . 4536 W75 06 14.26
Fairview. Terra-cotta pipe buried 170 feet :

X. E. of Hatch Bros” brick-yard chimney,

E. side of R. R. cut, Fish House station,| . .

(1878}... verveeneeeerss) 39 BB 98183 | 76 03 56.89
Pike, Pa. “Pike strect and Delaware ave-

nue.  (1878), ooiiimeemicaimsnasiieniiinianis 39 59 05,80 | 75 04 4548
Bervin.  Stone monument on summit, 2

miles N. E. of village. {B Jermrsnearianions 39 48 5585, 74 54 4507

CAPE MAY COUNTY.
Stipson (7} (1842} cvirieeimmmanniresionarariinnn. 39 11 5141 | 74 54 18.31
Ludlam's Landing, N. side of Dennis| .

Creek (7} (1842).c.civiiiviiiiirnniiciiinrenen, 10 3846774 50 50.00
McCrea (7) (1842) ............ 09 4032 |1 74 &0 28.09
Goshen (7) (I184Z)..cc.uvvvinanne 07 3635 | 74 53 10.93 .
Pierce’s Landing (?) (1842) 04 5433 |74 B4 05.78
Fishing Creek (?) (1842). . 01 0408 | 714 56 32.26
Highee (?} (1842} ... 57 1412 |74 57 8195

_ Cape May Old Light- ‘house. (a 1851)......| 38 55 4864, 74 &7 38.90
Cape May New Light-house. (a. 1851) 38 65 50.42 | 74 67 15.57
Congress Hall.  (a. 18')1) carerrrrranss 38 55 51.01 | 74 55 09.77
Week’s Landing (?) (1851)...... 58 5559 | 74 52 49.60
Two-Mile Beach {?) (a. 1851) .. 57 2613 |74 50 4010
Leaming’s Point (?) (a. 1851) 00 5664 | 74 B0 5348 -
Town Bank 2 (a. 1801) ....................... 58 3694 |74 57 2196
Crese (?) (a. 1801 ........................... 03 00.05 | 74 49 25891
Numm) 5 Island ( ) (a. 1851) 01 3950 | 74 47 09.31
Cyrus (7) (a. 1851)....... 4 2855 | T4 44 01.20
rldndge ) (a 1801) 06 0341.|74 47 1707
Holmes (?) (1840) .ooovvirereen vovrann 07 3271 1 74 45 53.73
Leaming’s Beach North (7) (1840)......ccnre. 39 06 260874 42 12.54
Townsend () (1840) ....ovviermrinranieiannn. 30 10 2384 1 74 43 09.98
Ludlam’s Beach (?) (1840). .ccveuiemvieniecnne 39 08 4150174 41 20.69
Corson (7} (1840).. . vemsreratreenieceanass| 99 13 4140 | 74 40 35.77
Mountain Creek (‘?) {1840) ...................... 39 11 42801 74 38 51.74
Weakfish Creek (?) (1840)... eeerrranans| 89 13. 2880 |74 37 38.73
Blackman (?} (1840 reerieneren sieviecesnein e} 3915 o474 [ 74 39 13.93

. Beasley’s Point (7) (1840)....cccumraremmircecnn. 39 16 4691 [ 74 87 21.48
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NAME OF STATION. LATITUDE, LONGITGDE.

Care May Couxty.—Continued. Deg. Min, Sec. ?Deg- Min. Sec.
Peck’s Beach (7) (1840)....uvverivreeriisanns, 3 16 117774 34 5152
Cape Henlopen Light-house, Del. (a.1851)! 38 46 3835 ' 75 M4 43.24
Clarke's Sphereid.  Difference........... < 4oz2 ! 186
Beasley's Point (?) (1840).ccicivvnnniae sraraes 39 16 8007 74 37 41.01
Beasle}”s (2). (1884} 3 17 02.53 | 74 7 00.20
Blackman (?) (1840} . ]38 15 07.92 i 7439 33.47
Corson (7) (1884)....ruevvermserernraersaereesanns 39 12 olol 74 30 2135
Corson (7) {184D)............ PO PP 1! S b 44.60 ' 74 40 55.52
Stipson Island (7) (1842) 39 11 5467 '74 54 88.00
Ladlan’s Land'mg () (1842), oo, 39 10 4175174 5l 0074
McCren. (1842) 09 52462 74 50 43,96
Goshen, (1881)........ 07 3044474 33 30.63
Puablic. (1834) 09 0343 74 44 48.17
Tatham. (1834)... 06 2034 ) 74 43 372
View, (1884} ...... 10 3938 74 43 11.40
Tsle. {1884) ... 10 3665174 40 3266
Marshall.  (1884)..... 12 1347 ;74 41 47.00
Sea. (1884), 08 59.60 | 7 42 15.64
Town Bank. Hotel cupola. (1881)......... 3 50 1432174 357 30.84
Hammoek. (1881)...00iiciiiiinriiinionen, 30 07 00.00 | 74 33 30.65
Young. (1884} ..iimiriiiiiiiiiiaisaarae, 39 13 48.24 | 74 40 19.20
Cedar.  (1884) . cviiiviiressiiressininnne] 8% 18 3408 1 7 38 1208
Heart, {I884). .oocvnrrverrrvrirsnsonns v 39 15 3493 |74 38 3530
Road. (1884)...ccvviiiiiicriricniineiecnienns 3 15 0328 ;74" 36 63,77
Eldridge (2). Cedar stb, Ephraim Eld- ]

ridge's bay front, {(IS81)rvesoeeronnen. 39 06 066374 47 3646
Limerick chimney. Tallest on old dwell- ‘

ing, Tatham’s Beach. (1881} ... 39 05 4337 '74 43 23.69
Peck’s Beach (7) {1840)....ovuereiereronooo. 39 16 1493 (74 35 1110
Cape May Court house spire .vevvrenivirinns 30 04 8300 L 74 49 29.00

CUMBERLAND COUNTY.

Barker (9 (1339). —vovrvvesieeesreesesnrenans 9 1676 |75 21 45.04
Pine Mount (?) (1839) .- 23 00387 (75 1) 56.46
Harris (7) (1839)... 25 00.89 1 75 17 16.25
Hann {No. 2) (7) (1839}, " 25 2401 |75 15 07.01
Buck (7) (1839} eevrovveerrnsiivrons 2 0750 |75 13 1690
Greenwich (2) (1839).... 23 2430 |75 20 9L71
Davis (?) (1839)... ....uve 22 3732 |75 20 11.84 .
Heusted (No. 2) (I)...... 22 5514 |75 18 - 38.64
Wheaton (?) {1839). 28 26.60 | 75 19 05.89
Mount Pleasant. N. side Cchansey Creek,

3 miles below Bridgeton, (1839) (?)......] 80 23 2196 | 76 15 02,76
Bush Hill (?) (1842) . 39 23 5656 (75 15 2371
Garrison (7) Hill E, side of Budgeton and

Fairton road. {1840)......... PR 39 23 3366 [ 75 13 02,91
Dunck’s Beach (?) {1839)...c.coveccrnerinursien. 39 20 329i-1 78 2l 50.90
Dayre {?) (183D)ervreriimeriireniiiiriennincsienns 39 21 4455 |75 19 53.57
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XAME OF STATION, LATITUDE. LONGITUDE.
CuMBERLAND CouNTy.~—Continued, MW, See Min. See.
Sheppard (?) (1839)...iiviniiiiiianien sirnnes 22 3822 21 03.34

Cohansey Light-house.  Old light-house,

(1840} coveri v caiiecnnmeeiie o e 20 185175 21 17.48
Big Island. Buried cone. 19 456175 18 14.08
West Point (7) (1840)... 19 030378 15 10.69
Ben Davis (?) (1839) - 17 1200 |7 17 02.57
Eagle Tsland (1) (1840, oo voovremreorereres 17 4600|756 14 0756
Nantuxent (7) (1840)...... 16 3354 |75 14 253.95
Flax Farm (?) (1840)... 16 3325 |75 12 54.39
JoscELYNE (7) (1840).... 18 3702175 (8 03.49
Turkey Point (?) (1840) 14 55,97 (76 O7 21.46
Fortesque (?) (1840)0eeeriunniiionnnn, 14 0330175 09 7999
Egg Island Point (?) (1841) 10 2353 7% 07 49.00
Egg Island Light- house (1840) Old :

light- house, now destroyed, .....oovieerenn 10 308% | % 08 01.74
Oranoken (?) (1840) .. . 12 04.47 176 06 24.62
Egg Isiand Point {2} {") .................. 10 2179 | 75 07 45.94
DL\ld!.“"’ Creek. DBuried cone, 8, side of]

c:eek % mile below bridge. (1840). . " 15 1696 | 756 03 04.11
Port Norris {73 {1839}, 14 3303 |75 00 57.47
Enst Point (?) (1840) ..., 11 2835 (75 00 #5.06
Elder Point (?) (1842) 12 39.59 | 75 09 32:32

* Bird Island (?) (1842). o eeeroens 11 4434 |75 0L 09.96
Tomlin (2) (1812) woooooooven 13 4358 |74 59 49.96
Wiggins (7) (1842). .remsiierrrarnes 14 3323 50 47490
Robinson (7) (1842). cverereronns 11 9373 50 2290
West Creek (2) (1842} 1ommoveiresioressaenns 10 27.02 54 1479
Carlisle {?) (1842) ....ovivveiiienns . 12 03.25 56 48.15
Bombay Hook Light-house, Del. 21 44,22 30 18.92
Mahon's River Light-houge, Del. (1840)... : 10 16.40 23 43.43
Clavke’s Spheroid.  Differente .ovuvie oue " 08,1 +-18.4
Barker (2) (1838). oooooniiiinie e 26 19.96 22 05.40
Pixe MounT {79 (1839). i 25 0379 20 15.94
John Dayre. Buried cone, 1} miles N. E,

of Bridgeton (2) (1840)..c.cvivirienianiinis 26 23.79 12 46.93
Hawkins (7) (1839) . e ivviiiniiie i, 25 35.42 20 40.87
Hann. Buried cone, 8. side of Bridgeton

-and Bowentown road. (1839)......coeies 25 2708 | Y5 15 26.63
Buck {2 (1839) cserernscereansinasnas 25 1071 [ 75 13 36.54

Harris (?) (]839) . 25 1011, 7 17 35.97
Wheaton {?) (1839) .. 23 2983 (75 19 2540
Hann (2). (Same as Hann nearly) (7)... 25 2722|7516 26.55
Greenwich (?) (1839)....cccciiiinens rsrenrans . 23 27461 |75 20 41.20
Bush () (A833) ... voveeeneromevreniersneeens 23 5979 |75 15 . 43.25
Sheppard (?) (1839)........ e 22 4143 |75 21 22.81
Daris (7) (1839) coromveresimnnsersersvrsmeerees 92 4055 (75 20 3134
Heusted (2} ... o ievesrmienroermmmmrncaenann. : 22 5837 | 75 18 58.15
Heusted (2) (7). . 22 5830 (75 18 5315
Mt Pleasant {P)reeerrneararen 23 2517175 15 22.30
Bridgeton spire. (1840} vrvvurevriaisiironsnnna] | 25 4648 | 75 13 57.71
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NAME OF STATION, A LATITUDE. LONGITUDE.

CuMBERLAXD County.—Continued. Deg. Min.  Sec. |Dep. Min. Sec.
Lavrel (7). e 39 26 2144 |75 13 43.04
Woodruff. N. side of Bridgeton and Mill-

ville mad 1 mile W. of Millville town-

ship line {") (1840).......... erreeeerr, 39 24 4975|7508 47.25
Cedarville spil'e. (1840).omeremeeere i 39 20 0199 | 75 12 0772
Cedarville.  Sammit, N. E. of new brick

chareh (?) (1840)..viuureencirrireiieciiriiane 39 20 334875 11 50.65
Fairton. Buried cone on Theoph. Harris'

Jand. (1839 (Deerrererrees ereresssesanns 39 22 333775 13 1226
Ogden (?) (1339).... 39 22 0657 (757 15 28.23
Jacob's Creek (2). 1% miles N. of Cohan-

sey Light-house. Cedar stub. (1875)...] 39 21 4007 | 75 23 38.25
Jacoh's Creek (7). ccveveveenereeeesressoceanst 39 21 3725 | 75 23 36.45
Dunck’s Beach. On sand ridge, 4 mile N.

of Cohansey Light-house ....._........ ceren 39 20 3617 | 76 22 10.38
Dunclk’s Beach {2) ...oooevviniiiiiiniiiiimanaen. 3¢ 20 383475 22 10.63
DAYTE (7) covvvieresersisnsrrsrtoessresonsioe 30 21 4778 |75 20 1307
Cohansey Light-house. (1840) Disnsed...; 39 20 2164 |75 21 36.98
Big Island. Boried cone. (1839) (?)...... 3% 19 4886 | 75 18 33.60
Sea Breeze. Warner Houseﬂag-staﬂ' (1882)| 89 19 2671 | % 19 14.83
Garrison (7) (1840 (Same as previous)...| 3¢ 23 3688 | 75 13 2247
West Pomt (?) (1840). (Sameas prevmus} 39 19 06.31 | 75 15 3023
Ben Davis (7) (1839). (Same as previous)| 30 17 15336 { 74 17 20.10
Ben Davis {2) (D). coovvireeviies vrminieinnns 39 17 1836 | 75 17 26.98
Eagle Island (?) (1840 (Same as previous)| 39 17 4926 (75 14 27.10
Nantuxent (?) E1840) (Same as previous)} 39 18 8681 | 76 14 45.49
Flax Farm (?) (1840). (Same as previous)| 39 18 3652 176 13 13.95
Josceryxg {?) (1840). (Sameas previcus)] 39 18 40.23 | 75 08 23,09
Ben, Drain-pipe sunk in sand at extreme

high-water mark, Ben Davis Point, (1882} 3¢ 17 1847 | 75 17 26.97
Nan. Drain-pipe and cement, below mouth

of Nanticoke Creek. (I882) ....... ...... 33 16 4053 | 7h 14 46.80
Dyer's Cove. Drain-pipe planted in marsh.

(1882) criiiriieiciine cecvne e e ear e e 39 16 W54 |75 13 4242
Turkey Point {?) {1840). (Snme as prevlous) 39 14 582375 07 41.06
Bradford's Point. Terra-cotta pipe, + mile

below Padget’s Creek. (1881}.........u 39 15 5635 |75 11 53.95
Fortesque. Pavilion flag-staff.  {1882).....] 39 14 1223 |75 10 19.14
Fortesque. Big flag-stafl, (1882) ......... 3 14 1538375 10 14.22
Fortesque (?) (18401... 39 14 12,65 | 75 10 19.60
Fortesque (2). Terra.cotta, plpe “on sand

hill, 332 feet 8. E. of pavilion. (1881). | 30 14 0719 |75 10  16.10
Dlvtdlng Creek (2) (1840} (Same as pre-

VIOUS]. treiivas covinansinassrornivensersnnssnrens 3% 15 20,22 | 76 05 23.72
Oranoken (‘?) (1840 (Sa.me as prevtous) 39 12 0774175 08 44.21
False Point (?) (1840) ......................... 39 12 0055 75 10 17.92
False Egg Point, at hlgh Water ma,rk

[GL:1:7) 2 veeene] 89 12 ¢1.23 | 75 10 11.92
Bgg Island Light house. (1852)....oo| 39 10 4382 |75 08 13.22
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NAME OF STATION. LATITUDE. LONGITUDE.

CuMBERLARD County.—Continued.  |pes  3in.  See’ IDez.  Min. Sec.
Port Norris. Buried cone, land of ITarriet ,

Ogden. [1839). ..... ebrereetirisrareaanrerens 38 14 3629175 01 17.09
Eldel Point {7} (L1342} .iveriiiimeinniiinniinn 39 12 4286 | 75 02 51.83
Bird Island.  {1842)... 139 11 476175 01 2038
Wiggins. (1842)) (Samedsprevlous) 3 14 3649 |75 G0 07.51
Tomlin, (1842) (Same as pneuous) 39 13 4684 176 00 09.58
Fast Point, On sand hill, 15 miles E. of .

Manrice river (7). e e variinrsarsann 3 1 316275 01 17.70
YT o N I R VR T 3¢ 12 3604 |75 02 43.10
Maurice River “ est Buried coue, W. ’

side of river mouth. (1840) (?).... 3 12 4820 |76 02 53.18
Robinson (7) (1842)...viirvee ¢ reeataireereen L3839 11 2701, 74 59 42.54
Eag Island (2)....00eennld et veree i eniannrentrnaa 39 10 2077 08 05.52
Maurice River Light-house. (187%).... 39 11 45323 |7 01 39.03
Carlisle. Buried cone (1842) on farm of] :

Wm. Carlisle, of Leesbulg e | 390120 0652174 57 07.80
West Creek. (1842 .13 10 3030,v4 55 04.47
West Creek (2) {18813, vvrrveerrresecsreenens 30 10 3779 |74 54 583
EIer (e veevieeens comvrees s e 3 23 1317 (75 09 09.39
Ship John Light-house. (1882).... 3 18 1910 | 75 22 37.08
Bombay Hook Light-house. (1882) 39 2l 4049 | 75 80 38.34
Vineland Church. ooevevnnininennins o 3% 25 1017 |75 0L 16.12
Roman Catholic Seminary...cocoovereriioviiees 39 2 4326 |75 01 37.26

ESSEX COUNTY.
Crane (2). Smn:mt First Mountain, X, of

\Iontdalr (a0 388L) e ciiniiaee 40 50 0542 ) 7 12 48.86
Wallace. In he“alk city (7) (a. 1851).....] 40 44 3041 |74 10 56.09
Newark Neck (?) (a. 1851). . e 40 42 4457 )74 08 00,00
Fajrfield. Reformed Chulch sp;re (B.).. 40 53 0194 74 16 33.13
Caldwell. Church spive. (B.).vriine.no 40 80 1888 | 74 18 14.02
Caldwell. Iron bar, projecting 3 inches, 1 .

mile E. of v1llaue near top of hill. (B.)} 40 560 2169 | T4 15 04.77
Newark., First Plesbvteuan Church spire.

(8. 1859 ceiviiiriiiint crnisera e 40 44 0118 | 74 10 G226
Newark. Methodisi Church spire. DBroad

Gireet, (B 1859} ior oo werrrsnes erec 40 44 0358 |74 09 5260
Newark Bay Light or Passaic nght (a. 1859} 40 41 4380 ) 74 07 9.23
Newark Bay Beacon, {a. 1859) . cceniinianns 40 42 0560 | 74 07 07.97
Clarke’s Spherold.  Differentee....cccvirienee +02.6 +.19.9
Newark, Episcepal Church spire... 440 44 2342|7410 10.35

GLOUCESTER COUNTY.
Big Timber Creek (7} (a. 1801) 52 4268175 07 45.54
Red Bank flag-staff. (a.-1851).... 52 1735 17 11 01.59
Waodbury Creek (?) (a.1851)... 51 5006 | 75 11 33.29
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Table of (Geographical Positions.—Continued.

|

KAME OF STATION. LATITUDE. LONGITUDE.
Groveester Couvty—Continued.  Ipoe  3pp Sec. ‘Deg. Min Sec.
Mathew (7 (2. 1801 v e 30 51 1654 | 75 12 23.33
Billingsport {?) (a, 1851}, ecavavesscvveenn | 39 51 0024 (75 14 1588
Isage (?) {2 1851)..cviiies enniemiiirinens 38 a0 484175 15 23.37
Chew. Hill, 1 mile N. of Mantua {?) (a.

IBB1) coeiaiicntaeniererenreararareens e | 39 48 1389 1% 09 42238
Oldman Creek {?) (a. 1851)... 39 47 0184 {75 23 3311
Opposite Marcus I[ook (N (.'1 185 ) R 39 47 30067 |75 24 0217
Tonkin’s Tsland.  West (?) (’l 1851). 3 48 4896 | 75 22 31.28
Tonkin's Island. East (?) (a. 1851) .......... 39 49 1140 1 75 21 40.94
Man Tsland (?) (2. 1851} iiuen i iranes 3% 50 1967 |75 19 08.59
Thompson Point (?) {a. 1851)...vecevireceene. 39 50 3183 | 75 18 04.50
Crab Creek (7) {a. 1851), .oooervievienenen van, 39 50 3640 75 17 20.33
Eagle Point (?) (. 1851) |30 B2 3928 |75 00 4121
Opposlte Chester (”) (a. 1851)........ L0890 4% 4027 1R 20 20.24
Bobhins {2). {1843} ccrverennens .| 30 44 812975 19 42.75
Senll (1) (1848 ccrcvmvnnr coererorovemoarsens 39 43 8001075 20 2273
Lrerexcorr. Onhill, 2 milesS of Swedes-

Lovo.  (1843) .. 39 43 1744 [ 75 18 30.36
S“edEabmospue Ep[SCOP"lI Chweh, (1843) 3% 44 3894 | 75 18 07.32
Caffery. & mile 8. E. {rom Clarksboro.

(L E 39 47 2844 75 12 59.73
West. 2 miles from Mullica Hill, summit :

of road to Mantua. (1843} ... e 39 45 3673 75 12 00.61
Fort Miflin flag-staff, Pa.  (a, 1851)......... 3% 52 2857175 12 2588
Chester Roman Cath, Church, Pa. (2. 1851} 39 51 0220 75 21 19.52
Clarke’s Spheroid.  Difference.............ue. 4081 +19.4
LirpExcorT. (8feabove) {1843) 43 2056 75 18 49.81
Newfield ....... R REY .| . ¥ 1384 73 00 16.13
Forest GIOvE, —ovivesirarccreisiesiissivarsiemsen 3 31 4577174 59 218t
Williamstown Ch. v 39 40 5460 T4 B9 23.20
Clavton Chuiies v i s 39 39 26.29 ' 7% 05 20.73

HUDSON COUNTY. ’
Schuvler. On vidge, E. of Bellville (?)

(2o 1851) ciieiis L e s e 40 46 4628 |74 08 10.17
Pergen Neck (?) On ridge in West Hobo- I

ket (7) (1818) coiverrs o coeeererenenenen. 40 45 4940174 02 1662
Stevens. In front of Stevens residence, :

Hoboken. {a. 1851) .ovooiiiiciniiiinnnnnnn. 40 44 3349, 74 01 06.54
Bergen spire. Old Duteh Reformed Church,

{8 1831) e voamae 40 43 3951174 03 43.22
Caven Point (?) (a. 1851 ).iiveiaens s 40 4l 3136 1 74 03 59 07
Palmelp'aw(? (a. 1851). . 40 40 3824 1 74 05 39.32
Constable’s Point (7} (a. 1831) 49 39 2362|174 05 23.61
Vanhorne (2) (2) (2. 1851, . (40 30 0363 74 08 0630
Shooter’s Island {7} (a. 1851) ................. 40 33 34247174 09 20.04
Rowan (7} (a. 1‘3:)1) ............................. 40 38 5164 | 74 O7 13.72
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Table of Gteograbhical Positions.—Continued.
NAME OF STATION, ' LATITUDE. LONGITUDE.
Hypsox Couxty.—Continued, Deg. Min See. |Deg. Min. See.-
Bedloe's Island (Hag-stafl). New York Bay,

{2, 1851} i i ree s 0 4 1748 1 74 02 20.85
Gibbet Tsland (tree). Now Ellis Island,

New York Bay. (a I851) .............. 41 557274 02 03.49
Jersey City (flag-staff). (a. 1851): 42 5243 |74 01 57.20
Pagsionate Fathers’ Monastery.  West Ho-

boker.  (BJuoiiiiiiiciiiiin i 40 45 5438 (|74 01 52.28
Brooklyn Bridge. New York pier. (B) .| 40 42 2357 |73 D9 35.51
Bergen Point spire.  (a. 18a9) ................ 40 33 4958 | 74 07 19.24
Centerville. Chureh spire. {a.1859) ....| 40 40 05.23 | 74 OB 33.20
Kill's Light. Bergen Point. (a. 1859} .....] 40 38 3223 |74 08 35.84
Robin's Reef Light, New York Bay. (a.

1899) ............................................. 40 3% 238574 03 36.78

New York City Hall, N, Y. (a. 1851)...... 40 42 4316 |74 00 0309
New York, Trinity Church spire. (a. 1801] 40 42 23717 Q0 2429
Brooklyn, Tnmty Chnrch spire....coeivvueens 40 40 56.33 | 78 0T 43.06
Clarke’s aSphermd. Difference..cooiinn coinnia +a26 4183
Highwood (2) Brick pillar, marble cap in :

miniature redoubt, near residence of Mrs,

James G. King (18b:), 2 miles I\ of Ho- :

hoken. ...... e A0 46 1250 ) 74 01 02.06
Bergen Neck (‘?) (1818) .................. 0 45 52.08 1 74 02 36.50
Stevens, (a. 183L) Liiiiiinin it 40 44 411474 01 26.44
Bergen Duatch Keformed Church (Bame

aS above.) (1885).m. rcwes corneie e 40 43 870474 04 0435
Jersey City. Spire. (x 1851). ...oovveennin. 40 42 5318 [ 74 02 1675
Oil Co's chimney. N. side of Kill von -

Kull.  {I885)intiieiiiiirs irsrrrnsiisarenenns 40 39 1882 {74 Q8 33.44
Shooter's Island. Chimney. (1880) 40 38 3258 (74 09 39,70

L
HUXTERDON COUNTY.
Fox Iill. Stone monument on semmit, 2

miles N. E. of Califon. (B.) ....ccoeeiies 40 43 5031174 47 50.45
Bethiehem. Masonry monument over Le-

high Valley R. R.tunnel. (B 40 38 40937 O 13.99
Gravel Hill.  Cross eut on rock on summlt ,

3 miles N. W. of Milford, (BJ". o 40 85 1887 175 OB C6.30
Prcgres. Stone monument, most souther 1y
__summit of mountain. - (B) ................. 40 35 33207 74 4D 08.57
Readington. ReformedChuu,hspue (B)| 40 34 0246 | 74 43 49.59
Cheuy\llle Stone monument, £ mife W.

of village. (B.).ovin. pomrasre i s 40 33 4245 | 74 54 11.41
Croton, btone morument on summit, 2

miles 8. E. of village. (B.)....ovoiiiniinn 40 29 0142 | 74 -~ 54 2595
Three Bridges. Church spire. (B)........ 40 3l 2053 | 74 47 20.89
Flemington. Methodist Church spire, {B 40 30 1753 174 4L 10.62
Pleasant Corner. Church spire. (B.}...... 40 26 2308 1 74 81 04,55
Sand Ridge. Baptist Church spire, (B.).| 40 25 2045 | 74 56 54.99
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Table of Geographical Positiong.~—Continued.

L]
NAME OF STATION. LATITUDE. LONGITUDE.
- Hustzrpoy County.—Continved.  ipe  wim  gee Dez. Min. See.
Sourland. White-oak stump, I mile W. of|

Amwell village. (B, .oevovoveeeerrarnnn, 40 B 4808 |74 45 1950
Goar Hinr. Stone monument on summit, .

1} miles 8. of Lambertville. (B.).... 40 20 4205 | 74 55 8745
Havcock, Pa.  Summit, 2 mi]es 8. of :

Bucksville. {B.).... cererrrerannen) 30 29 16.09 | 75 12 50.97
Clarke's Spheroid. DJﬁ'erem:e .................. +02.7 +19.6

MERCER COUXTY.
Mouxt Rose. Top of mountain, § mile -

E. of village. (1840}... . |40 22 0056 ) 74 43 08.14
Poplar Ridge (1) (1840) ....................... 40 22 1430 | T4 42 10.75
Mount Cance, Buried cone on hill, 1%

miles N, E. from Titnsville (?) (1840} ..... 40 1w 3776 |74 51 19.98
Cold Soil (2) () (1840)or v orerenrrernerns 10 20 BT84 |74 42 1390
Pennington Seminary (cnpola). (184D).... 40 19 3536 | 74 47 18.30
Princeton Serinary (cupola). (1840).....[ 40 20  40.00 | 74 39 34.96
Princeton College (cirpola). ~ {1840).......... 49 20 5206 | 74 39 15.26
Mapleton (2) (?) (1840)..uuueenneienns cvnenas 40 21 08.62 | 74 36 23.83
Lawrenceville,  Buried cone. Hill N, W.

of willage (1840).. ... icevs voirireinnnnn. 18 05.01 | 74 438 48.71
Lawrenceville (spire). (1840 17 5100 (74 43 25,25
Hazel's Farm (2).  Middle of New Bruns-

wick and Trenton turnpike, 30 yards N,

of Chas, Updeeck’s house. (1840) 40 18 0277 | 74 40 08.89
Trepion. First Presh, Church spire. (1840) 40 13 102374 45 29,54
White Forse (7) (1840)......ccovreerreorennens 40 11 1070174 42 Q751
Clarke's Spherotd.  Difference......... cvnares +-0:28 +18.6

MIDDLESEX COUNTY.
Williams (2) (?) (a. 1851} 34 5118 |74 12 3194
Woodbridge () (a. 1851) 33 225174 14 20.85
Woadbridge. Splreof}?resb\ternn Chureh.

CIR - ) U 0 33 3082174 16 05.95
Zellis (2}, On hill, } mile 8. of Wood- -

bridge (7) (2. 1851)r v v o esveveas 40 32 4302174 16 1764
Shotwell (?} (3. 3851 romeerenn e, 40 32 4543 |74 15 0L0B
BroouFIELD. Sommit of Bloomfield’s

Hill, 2 miles E. of Metuchen. (a, 1851}...| 40 32 0401 | 74 19 08.84
Perth Amboy. Episcopal Church 3pue

[T i D PPN 30 1064 [ 74 15 36.15
South Amboy. [a. 1851) 28 4461 | 74 16 59.98
Morgan (2} (a. 1851). ....coconvuaias Ve barras 28 0L06 [ 74 15 34,33
Chestnaquack (?) {a. 1831)....cccvrivrerccianns 40 27 3743 |74 14 43,39
Sandhills, Summit on New Brunswick and

Trenton wrnpike. (a. 1851 vieevrnd| 40 24 2730|714 32 19.08
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Table of Geographical Positions.—Continued.
NAME OF STATION. LATITUDE. LONGITUDE,
Mippresex CoUxty.—Continued. Deg. Min.  Sec. |Deg, Min, Sec.
Cranbury. Steeple First Presbh. Church. .

{a. I851) . ioiivriee e i 40 18 2368 | 74 30 4832
New Brunswick. Rutgers Col, cupola A(B) 40 29 5273 | 74 26 23,12
Woodbridge Landing (?) (a. 185@)_.....- ...... 40 82 4323 )74 14 55.71
Fire Brick Works. A. Hall & Son’s ch’y,

Perth Amboy. (a. 1859) 40 30 510674 15 18.06
Perth Amboy.  Presb. Church, {a 1859) 40 30 1809174 15 37.80
South Amboy Depot. Pennsylvania B. R

O T IO 0 29 263274 16  15.58
Seward (?) (a 1859) 40 928 5200074 16 1305
Morgan (2) (?) (a. 1859). 40 28 08.05.| 74 15 36.15
Morgan (3} (?) {a. 1859 40 28 053074 15 3380
Chestnaquack Point (2) (?) (a. 185%}......... 40 27 3688 |74 14 42.36
Clarke’s Spheroid.  Difference....ocovenne e, o2 . - 4200
Bayard. Bank of Arthnr Kill, N, of Island

¥iew landing. Buried bottle. (1883)...| 40 35 0L66 | 74 12 43.94
Sawyer. Tuft's Point, N.bank Arthur Kill, .

Biried bottle,  (1885) .uvvenrvvrurrenses 40 83 8886 |74 13 2627
Woodbridge, Bpire of Presbyterian Church.

(1485, same a8 a. 1851) ... cooivveinnrnans 40 33 4250 | 74 16 25,04
Hawk., I8 vards E. of Clavk’s Creek, .

T 40 33 4177 | T4 14 