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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.

NEW JERSEY GEOLOGICAL SURVEY




CONTENTS.

: —
PAGE.
1, IR TRODUCTION it vtusiaraneisarssensnsncnssssnsisnsnares 1rarassesses innssansnsen 1-9
Governors of New Jersey since 1864 ......cvcvrivaninnns 4-b
Members of Board of Managers ................................ soae 5-6
Assistants In Burveying ..o i 8-8
Titles of Maps... teaevenestrrnas ierbtateetesoiarteraniarssaaterrnaon 9
I1. GEODETIC BURVEY . ciieten i eviniaririiirinaiess sasoressanasanes ore sue e 10-38
Reconnoissance.. cvmvees cvreenen tvesereeesnere srvanas Viessre suvar e 1011

TrAngUIAEON e vinre e eenssrsevnicsnisneerensinrnrensesnrnresssenrnaee  11=12
Offiee WOrK. i caesierinranrers ceresiesersmmecessnssessrscveraress asnvesn  12-13

Monumentt. . e rarsmenrenes b eanrseeraies rrressesnecarrarianas 13
Geographical Positions ...vocvveeurseieins tervaterntcarerenns siieves 14~88
TI1. PuavsicAL DESCRIPTION....iemsscsrsenens evaramserreiananan eresiesrsnnnnees 09-189
Geographical Position..ece . eeavvesnensrnciannesns voaers 39
Boundaries ...cccc it crices cesaniares vesans snean creveen 40-89
Territorial Boundaries. .o ccrvves veervnionens e oo 4143
Limits of Jurisdiction... DU URR 12 S5 1

Northern Boundary between New Jersey and New
Yorko i vrersinnres etesrateaeratares ressnenrsanse Taesnrens 44-73

Eastern Boundary between New Jersey and New
e’ TSP ORIV £ . 1
Bouundary between New Jersey and Delaware........... 51-84
Boundary between New Jersey and Pennsylvania.... 8489
Political Divigions and Areas........ccenmminsnrrinnenenen 89112
East and West New Jergey....ccooninvcimsieriennes e 59-91

Formation of Counties. ..o oo voersransssreranes 91-93
AYRAB.cs i irsraves i erer anieiierease vaimensnan 93-112
Summary of Areas......... et ens PP 94
Arens by Countleg, .o vcirenaniin rrassmcrinsrmemianes 95

] Townships. covvrmcvvermisneinsannes.  96-108

of Lakes and Ponds. ....coes coivvrrcncorvinnnnne 109-111

Tidal Waters. ..... vansrererssssaneneee 111~112

Topographical Descriplion. wevcciiisniicniecerns eeenne 112-187
Effect of Glacial Action on the Topography veens seene 116-117
Minisink Valley.. . Uy PP I 50 8 )
Kittatinny Mountam 120-122
Kittatinny ValleF..c.coevniinin v, ore raene 122-132
The Highlands.ciriemin covsisicarnenes v crermrraean 182-185

{vii}

NEW JERSEY GEOLOGICAL SURVEY



viil

CONTENTS.

Pavsican Desorirrion —Continued.

v,

V.

VI

D T Y T T TP PR PP .

Hudson Range ..eveennse

Wanaque ValleF ..o i onesennene.

Puassaic Range..ue.... Cerereriarenn sreteirenseaaasranans .
German-Longwood Valley... .......... O

nadiansey

arisuany

Central Highland Plateati....c..csceviins cererninnirann.

Sparta and Maseconetcong Valieys ...... e .
Alamuche-Pohatcong Range........ i P

-

Tehinran

........ 13

Pohatcong Valey....ccociniiirmmnnnes coiiies coneminieieeans

Seott’s Mountain. e s earenrer e eeennrsanesone

Red Sandstone Plam R
Watchung Mountains and Passalc Vniley .......

.........

Palisades MOuntalin.. .ccoivamres e ieeereaee sonseesonseinsnns

Hackensack Valley ........ e e rrreerrreeare .
Valley of the Raritan... ..., eareetrarevesrratiisnan

West Hunterdon Sandstone Plateart .oovvee vevereeeins

Sourland Motttain.. covereeeeeenierenesnes, e v

Cretaceans and Tertiary Plain....couvver oiireeeins .

Clay and Marl Region......uun.. v reeaas eaas

TIAAL Plalle eveiaeriiries cere e evnnsrsreesaanaens

.........

Elevatious of Tide- Mnrsh High, Mean and Low

WALET.1 crvriraerrnncnssnnrsasancreaneenns .
Drainage Systeins and Public Water- Supplg ..........

---------

Aveas of Water-Shads...uuvcruinieers teetscevcasrranrseeens

Water Power. . veeincimiieaciiee i e
Water-Snpply...coviniccisrcrricereene e enreerenen s

PO, e

POPULATION.. .ovvvivnenennes e eNea T nraerarertsets s rrarns

Population at Dlﬁ'erent Permds T,
Elements of the P_opuiatmn.....................

Movernent of Populabion ..eies coeerearcrveren . .

Analysis of Growth by Counties ...ucciciiieinicosnnr covnrans
Cru1ge8 0f T0CICABE. it icirme i caerseies sevee vevreieseessienn
FPopulation of Towns and Cibies .. cooniiiniiriiieriin eveennn
Distribntion of the Population. e voceireenicneee.s

Occupations.......... T SR
v 216-230

Census of 1885, . cicriirrinrensisraniseetmmertrintatne conee
BENCH-MARKS. cocoerrurrarasanne e verbaean e s

Descriptions fmd E!evamons of Bench Marks ROVOP

Elevations of Prominent Points....eeeseee ererirenneons

MAGHETIC SURVEY . oveeinenreiisnsnsseceonss sansmaretnnaereosnssneosnsmsans
Collection of Magnetic Declinations.......lvevuee.cveerirnns

PAGE.
135
185-136
136-140
140-143
148-147
147-148
349-150
150-151
151-152
152-158
153-161
161-162
162-164
164-167
167
167-169

. 169172

172-173
178~17§8
178-187

183157
188-199
190-195
195-198
198-199
200-230

202

. 203-205

205-206
207
208
200-210
211-213
213-216

. 231297

Magnetic Dips and [ntensities. e s cere cine eranens
Decennial Values of Magnetic Declinations....... veviereen.

Bolar DINIDA] VaTiabion. s rcrensiisesnsersreessaresnss veren

Magunetic Disturbances and Storms...cccevcovvivenenns sernrane
Imperfections cf Needle Instriments. ...oieiiinne e oo,

NEW JERSEY GEOLOGICAL SURVEY

. 231-275

275-297
208-324

. 301-317

318-319
316-321

. 821-322

322-328
823421



CONTENTS. ix

PAGE.

VIL OLIMATOLOGY secre sirae caseninurs coasn savsiirases sorve seva vanesnrs sesnr 325-421
TntrodRetion. . icees coresicammuiicns vies wersirnnreniesaniesnee 325-326
Tem perature .................................................. areriarean 326-354
Highlands and Klttatmny ValleF,eene corvniiennennnnn., 381-336
Red Sandstone Plain.....cvniiiiinmenncnn. v 337-342
Southern Iaterior....... B PP PPPION 342-347
Atlantie Coast, or Seashore Belt...........c.coee, . v 347-354

B LT T U TP POPOTPUUOPOPROUPPRRRE 13 S 1%
Bea Breezes............. ferenriin aereeris srreens e 356-359
Barometric Pressure, Weight of the Atmosphere............ 359-362
Relative Humidity.coovvoovreeniiieniieaenn Veveas Crrrrenin 360-362
Atmospheric Precipliation. ..o, Cereensen 362-37%
Rain and SnoW...cieii e 362-373
Extreme Premp].tatmn and Droughta....... iesemieenaran 373-877
BIOWaiieivararrsiierer varrrasnsrrnirraie e st enats e aasen s . 377-378
Sanitary Relations......oooiin e 378-379
Permanency of Climate.....coceieivieviiccanniireeninrinenann R 379383
Historieal Notes of Climate and Weather Phenomena...,. 383-387
Tables of Temperature, Raiufall, etc..oveniieiiniiincinnnnn 338-402
Chrouclogical Notes of the Weather....ocooiiiins 408-412
Dates of Opening and Closing Hudson River.................. 413-416
Dates of Closing of Navigation on the Delaware River..., 417

Dates of Opening a#nd Closing of Navigation on Delaware

and Raritan Canal o coimass i, 418-418
Dates of Opening and Closing of Navigation on Morris

Canal i vt s s e g 420
First-Frost Notes ..., crreen canee eererirs sereniiaaaare Crenereas 421

NEW JERSEY GEOLOGICAL SURVEY



MAPS AND ILLUSTRATIONS.

PAGE.
The Map of the State of New Jersey, on 2 scale of 5 miles to an
ineh. It shows the boundaries of all the coanties and town-
ships, all county seats, post-offices, cities, towns and villages,
by different styles of type; all rallroads and common roads,
and the natura) features of streams and bodies of waler, marsh
and UPIANG...csscreeir s reveneasisriissnens eersansssennsanssesananensenn k2 firsE pocket,

A Relief Map of New Jersey, on a scale of 5 miles to an ineh. This
map is printed in 9 shades of color, to show lands less than 50
feet above sea-lgvel, those between 50 and 100, those hetween
100 and 200, between 200 and 300, between 300 and 500, between
500 and 700, between 700 and 1,000, between 1,000 and 1,500,
and above 1500; also, elevations of hill and mountain sum-
mits, It also shows ponds, lakes, streams and drainage areas.
Also, the loeation of railroad lines, with their stations...........
In pocket at end of book.

An Old Map of New Jersey, of about 4. 0. 1650, .cvvcvmmnvvcciiinnninnenne 42

Maps showing county divisions of New Jersey at end of the seven-
teenth and beginning of the eightesnth cenlury...oivsiinseenn 92

Tsogonic Chart of New JETSeY... counvrerirurmriosmsanns vssnernnsinn woenfacing 324

Mean Annual Curves of Temperature. oo 329
Curves of Secular Change in the Mean Annual Temperature......... 381
(xi)

NEW JERSEY GEOLOGICAL SURVEY



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

NEW JERSEY GEOLOGICAL SURVEY



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



18 GEOLOGICAL SURVEY OF NEW JERSEY.

Table of Geographical Positions.—Continued.

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




22 GEOLOGICAL SURVEY OF NEW JERSEY.

Table of Gteographical Positions.—Continued.

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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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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GEODETIC SURVEY. 27
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 25.40
Sewaren. Cedar stub, 160 yards N. of

Sewaren Hotel. (1885)... 40 32 4750 | T4 15 18.54
Boynton’s Tile Works chunney \Tenr Wood . @

bridge Landing. (1885)... |40 32 25874 15 21.56

MOKMOUTH COUNTY.

Matayan Point (?) (a. 1851).... veeerees | 40 26 50,28 | 74 12 19.53
Conasconck Point (1) {a. 1801) v | 400 27 300074 10 24.2]
Point Comfort (?) (a. 1851} ..ceeiviinrnancnenns 40 27 2079 (T4 07 45,05
Compton (7} {a. 1851). ..., e Cosnsia. A0 26 1974|174 05 09.94
Sandy Hook (7) (a 1851} icrarsrereinnicneen, 27 4218 174 00 04.80
Sandy Hook Light-house. (a. 1859). ... 27 3949 | 73 BO 48.56
Pigeon Hill (?) (2, 1831) .cvsviviaariinienenns 24 2449 (74 04 23.33
Mount Mitchell, N. edge of Highlands.

[T ) P ON 40 24 2757 {74 00 06.30
Beacow Hiwr. Hill 1 mile 8. E. of Maor-

ganville,  (1839) revorocrensimeonnsnsscsinn. 40. 22 2374 |74 13 2206
Beers. Iill W. side of Keyport and Holm-

del road. (1843).....iivriiiririiirinvminenn 40 23 3096 | 74 11 06.29
Navesink {?) (2. 185I) . ccvcurinnieiciannniniins {40 23 45,06 1 73 88 40.77
Navesink Light-house, (a, 1851)........... 1 40 28 4243 173 88 48.62
Ocean House (flag-staff). (a. 1851) ceerenae 40 22 51.74 1 73 58 13.99
Burdge. Hill N, bank of Navesink river,

(1848) 1eootooeeeere e erenaens enrens 0 22 594374 01 25.80
Navesink (2) (7} (a 1851) 40 23 0 1534 |73 58 53.50
Guarriell. Hill 1 mile 5. E. of Red Bank,

{a. 1831) .......................................... 40 20 8169 | 74 (2 45.79
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NAME OF STATION. LATITUDE. LOXGITUDE.
Moxmourn Covwry.—Continued. Deg. Min.  Bec. (Dez. Min. Sec.
Conover () (a, 1843)....veiiimcieirianemarienr. 40 20 3828 | V4 01 07.42
Beach (1) {?) (2. 1851 )eiiene cvveeeieiveennin, 40 20 3312 | 78 58 01.68
Bench {2) (7 {a. 1831) . .. .. 40 20 1187|738 58 0284
Poihemue, Hill 2} miles N. E. of Colt’s

Neck. (1843) . vvvverniimeiiciiiice e, 4 19 0000 |74 OB 36.62
Shrewsbory spire. (. 1851}, . s - | 40019 2220 T 03 21.63
Liberty pole. Long Branch vﬂlage (a.

1840) . oo creerneniaen erneertreen baireenns 40 17 53.35 | 73 59, 53.30
Dirsporo. Hill 13 miles N. W. of Perrine-

ville, {1840)..- v, R 40 14 4543 |74 2 0610
Baird, N.end Pine Hill, 1} miles N. E.

of Perrineville.  (1840). .ccveeeeirinrannn. 40 14 0705 |74 2 31.28
Debow. Hill 1 mile 8, E. of Clarksburgh

(23 C1840) o0 ceivees e e e 4 10 5037 | 74 23 16.3¢
Frechold. Spire old Court House (7) (1840)) 40 13 3438 |74 18 03.50
*Grandon.  Hill 2 miles I8, of Freehold,

(1840) .. e, 400 150 4462 | T4 13 35.86
Throckmorton. Hill 2 miles S, of Colts

Neek. ([1836)... . ceeenn} 400 15 0103 | 74 10 28.63
Lippencott. Hill 1?; miles N. of Shark

River R. B- station (?) (1836)... 40 15 17.63 | 74 07 18.27
West, Hill § mile N, of Elberon R. R.

station (?) (a. 1851) ........ e rereras e, 40 16 1624 |73 59 8471
Red Bog. On hill, 2} wiles W. of Asbury

Park, (a. 1851} . .ociiiiniiiiins ireeaee, 40 14 0328 |74 02 54.16.
Newell. On hill, 2 miles S. E. of Turkey.

(8 1851} i v et 11 41,15 |74 14 09,77
Highland of Squan (?) {a. 1851) 06 0768 [ 74 04 17.70
Sand‘ Hook Signal (7) (a. 1859) 28 1705174 00 03.21
Conasconck Poinl (2) (7} (2 1809 .. ... | 40 27 3060 | T4 10 24.74
‘Wilson's Beacon. Back of Puint Comfort] .

(. 1859)1eierieeriirrrre e e 40 26 3580 |74 07 51.32
Light-house flag. Near Point Comfort. (a.

TBBOY . e cvvrveem et e 40 26 5075 |74 08 56.81
Matayan (7) (. 1858).. ...oovvieiiinennn 40 26 4BRT |74 12 1890
Kerport spire. (2. 1839) . .oiiovviinennninn. 40 26 1241774 11 47.24
Conover’s Beacon. (a. 1609} .................. 4 25 1421 174 03 01,30
Hilton {?) (a. 1858)..ccies voviiiininreicnnnnninn, 40 25 1719174 03 09.44
Carhart (7} (8.1859] . vveeeeiee e 40 2 0113174 02 11.66
Chapel Hill. Back Light. (a. 1859). . 40 23 5l.060 | 74 03 12,76
Chapel HlH Light-house pele, (a. 1859) 40 23 5168 | 74 03 12.87
Wilson (?) (2. 1859) ...l 26 1887 |74 0d 08.92
Clarke’s Spherotd. .Dl_g?brence .......... . 028 +-15.9
Beacox Hrirn, (See above) ....... T 22 2655 | 74 13 41.91
Throckmerton. (See above)......, .......... 15 03.90 : 74 10 48.57
Garriell.  (See above)........... 20 3444 | 74 03 05.72
West. (See above). .. 16 18.98 1 73 59 54.71
Red Bog. (See above).. 14 06.10 | 74 03 13.71
Red B0g (2] (7) cecvrrererrereriresssmsssesironmsos 14 058174 03 1371
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Table of Greographical Positions. —Countinued.
NAME OF STATION. LATITUDE. LOXGITGDE
MORRIS COUNTY. Deg, Min, Sec. (Deg. Min. Bec.
Eust and West Jersey Line. 14 miles N. of)’
Budds Lake. (Bl corercemrecen e 40 533 4546174 M 3448
Green Pond. Blazed pine on sammit, 1
mile N, of Denmark, (B.) ... .. ... 40 58 3104 1 74 31 41.93
Sheep Hill. Cross cut on large rock eon
summit, 1 mile X, of Boonton. (B) 4  Bb 00.58 | 74 34 0435
Boonton.  Presh. Churely spive. {B.). 40 54 2083 5 74 24 17.488
Palslppan} Presb, Church spire. (B 40 81 5017 174 24 04.17
Schooley’s Mountala.  Cross on center one
of 3 stones on swnmit, 11 miles 5. W. of| ’
Drakestown,  (B.)... 40 - 49 4493 [ 4 47 13.45
Watriong. Bar of"non, pm]ectmg [‘, 1nches ‘
on summit, 1} miles- N. W, of orris
Plains. (B.). e e e - e | 400 B0 BRBE T ¥9 20.23
Morrigtown, Presh, Chureh spire. (B)...| 40 47 4783174 28 3019
Mr Orive,  Stone rnonument on sgmimit,
1% miles E, of Budd’s Lake. (B.)....... 40 51 3088 {714 42 3280
BaLpd Hinn., Stone monument, 1 mile 8. E.
of Brock Valley. (B.J..civccrcasnern 40 57 3721 174 20 43.91
Clavke’s Spheroid.  Difference. ..oiieveinne +02.6 +187
OCEAN COUNTY.
Christophey. On a hill 1} miles 8. I, of
Lakewood, now a eemetery (?) {a. 1851).) 40 04 1042 174 11 36.75
Green Island (2 {18510 s 44 00 322274 08 06.49
Fleming (7 {a. 18510 viiiinenr e 40 00 1297 |74 03 11.79
Page (7) (. 1851) ... ... o139 59 061874 06 4818
Btout (?) («. 1801) PO 3 a7 M 1543
Goase Creck (7) (a, ]801] ...... 30 57 0407 174 06 20.38
Cranberry (?) {u. 1851). 30 56 3721174 03 38.55
Good Luck Point (7) (4 1801} o039 55 1858 |74 06 4710
Philipp (7) (a. 1851).. S 30 53 5087 |74 04 2590
Cedar Creek (‘.) {a. 18)]) ........ 39 51 4444 174 07 52,04
Forked River { } {a. 1831) e | 89 49 1983 | 74 09 08.41
Tsland Beach (7) (1. 1851) viieivinieniniennn: 30 49 0252 )74 05 08,73
Barpegat Inlet (?) {(a. 1851)... | 39 4B 59,471 74 05 55,43
Barnegat Light-house (a. 1851) old posi- .
tum for new light-house, see below....., 39 45 5721 174 06 02.20
Doubfe Creek (?} (a. 1851).ccvuiienns L1030 44 2484 | 74 10 2039
Hickory Island (2) (. 1851} emieeisiviiensnnn] 39 41 1104 | 74 12 43,12
Great Swamp (?) (w. 1851).cnniinniniiiinn ~( 89 40 3055 |74 08 39.32
Dinner Point () (w. 1851] +.eversone 39 37 5740074 14 5404
Hickey {7) (5. 1851) .ovsivesruensvers oereeenren 39 37 - 3420 |74 it 0336
' Cramer (7) (. 1831).eeueces, vrarereneans | B3 35 go.24 | 74 12 52,78
Long Beach {?) {2. 1851)...ucviee vernsseeene| 89 33 1589 1 74 14 21.23
Clarke's Spheroid. Difierence ... . +030 +20.0
Whitings Hotel flag-staff. ' {1873)..c0u0000un 38 57 13.04 | 74 22 46.62
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NAME OF STATION. LATITUDE. LONGITUDE.
Oceax Covnry.—Continued, Deg. Min.  gec. (Dec. Mim  Sec.

Barncoxy, Buried jug at summit, 2 miles

8. W. of Whitings, (1871}, .ccvuvivruravan. 565 2r09|v4 23 40.94
Ripgumway. Summit, N. side of Cedar

Bridge road, 5§ miies N. W from Barne-

gat. (18“} RO 30 48 3443 174 19 33.26
BARSEGAT LIOHT-HOUSE. Present hght-

house.  {1873) ciiimiini i 39 45 5161174 06 23.78
Barnegat Methodist Church spire. (1873) 39 45 098174 13 20.04
Gowdy's house. Cupela of Mr. J. G. '

Gowdy's residence, 1 mile E. of Toms

River. (1873). wrvvivicninrerue s, e 8 5% 1173174 10 34.90

PASSAIC COUNTY,

Van Riper. Summit, 8. edge of Paterson (7)] 40 53 8404 | 74 08 04.54
Weasel. Copper bolt in ledge First Moun-

tain, N. of Great Notch. .....ccocomueeen,o. 40 52 3418174 10 5241
Aquacl\anonk Summit of hill, Passaic

Clty (7)o veviimecnien s i s e 44 51 011374 o7 25.80
Beach Mountain, Summm uear State line,

E. of Greenwood Lake. (B.) .c.oceneenee. 41 09 5756 (T4 17 20.29
Dunker Pond, Blazed nak on sumtmt, i

mile 5. W.of pond. (B 41 04 8550 | 74 28 87.23
Bear Fort. Copper bolt in ledge on sur-

rait, 13 miles N. W, of West Midford. (B.)| 41 08 2555 | 74 23 1170
Macopm Blazed chestnut on summit,

mile E. of poud outlet. (B.) . .. ... 41  p2 5361 |74 23 4379
Hiea Mourstain. Copper bolt jn Yedge on )

summit, 4 miles N. W. of Paterson, (B} 40 58 is21 1 35.58
Powder Mills. “\Iachmeshopchlmney {B.) 40 55 2251 174 16 13.58
Greenwood Lake, N, Y, Bearfort Moun-

tain, N. of State Yine. {(B.)... weue reervane 41 1 3807 1 T4 20 02.88
Qlarke's Spheroid.  INference ..v.v.c.ccen. . +02.6 +193
WEASEL.  (Same ns Weasel above). ........[ 40 52 3681 ;74 11 12.21

SALEM COUNTY.

Oldman’s Point (?) (1843)....ccvvrreene. vl 39 45 372475 - 27 2102
Penn's Grove (7) (1843).. .....coiiiiiirimnnenns 39 48 5974 1 70 28 19.10
Church Landing Point (1) (1843} ............ 3% 39 8675 | Y& 3 00.37
Allen. Buried cope, on hill 1} miles 8. W.

of Auburn. (18431... veresn 3 41 1414175 22 28.26
Scuil (2). Buried cone, .9 miles N. from

Bharpstown (7 .o 39 40 5857 | TH 20 32.89
Elet. Buried cone, 2§ miles from Sharps-

town, on tand of Widow Ellet. (1843}..( 30 38 1935 | 75 23 37.05
Reeves (?) (1843} .u.e.veunn 39 82 0333 |75 22 46.20
Acton. Buried oone, 2 miles E. of Sharps- :

town, on land of Widow Acton (?) (1843)| 89 38 08.61 | 75 22 4532
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" Table of Geographical Positions.—Jontinued.
NAME OF STATION. LATITUDE. LONGITUDE.
Barem Couxty,—Continued. Deg. Mix See. |Deg. Min. Sec.
Big Mannington Hili. ~ Buried cone, 3

miles 8. W. of Woodstown (1843)..........| 39 36  54.09 | 75 21 21.59
Kinsey (7) (18348). ... tiiviinniiiiiieriiiinnnens 3 38 0311 | 75 33 02.74
Finn's Point.  Bank of Delaware (?} 1841) 39 383 - 881 76 32 45,92
Penn's Neck (?) (1843).. ... .ccienviicans 39 85 3805 |75 32 16.88
Fort Delaware, Del. - (1839)..... . 3 86 1879 |75 33 40,20
Balem spire, Episcopn.l Church. (1841)... 3% 34 254275 27 37.08
Elsinborough Point. In old Swedish fort.

(1841} (7). eveirercevaeseecesseseersrenanense 30 82 2174175 31 4441
Alloway’s Point, Buried cone, 147 yards N.|_

of mouth of Alloway’s Creek (?) (1840). [3% 30 0477 | 75 3l 30.83
BurpEN. 2% miles 8. E. from Quinton,

and 300 yards W. of the cross-roads (7)

(1840) cviveereiinie e civrieeenas Cietraearien, 39 31 4574 | 76 22 33.40
Stony Point (7) (1840) .ooovr i, 3 27 29.89 | 75 30 49.85
Round Island (?} (1840), (See below) ..... 39 25 1874 ( 75 n 13.74
Arnold (7) (1B40). vvvvireviens veiearariranns el 39 28 14578 |75 25 40.49
Wilington Light-house. (1841) ......... 39 43 16525 | 75 30 $5.69
‘Nﬂmmaton Town Hall, Del. (18413, .....1 39 44 2658 | 75 82 42.43
Delaware City. Piesbytellan Church spue

Del. (1841}, ... 3 34 3814 |75 35 17.59
New Castle. El)lSCOP'll Church spne, Del, ‘

{1841) oot i i e 3% 39 371|756 33 27.34
Clurke's Spheroid.  Difference......... 032 +194
Finn's Point (2). Bank of Delaware (1875) 39 386 0015175 33 02.57
Finn's Point. Bank of Delaware (?) {1841) 3¢ 36 0132 | 75 33 0522
Salem Presbyterian Church gpire: .39 34 241075 27 59.28
Salem Episcopal Church spire, (See abov e) 39 34 2858175 27 57.80
Elsinborough. (dee Elsinborough above )

(1841} ... P A 39 32 2491 | 75 32 03.76
Elsmborough \2) (1875) “Pine stub near

old Elsinborongh (11 ccveves covveeiineicnns 30 32 2633 |75 82 03.54
Elsinborough (3) {1881). 90 yards N, of

Tast point.. oo ceniiee e 30 32 2748 1 75 32 03.46
Alloway. (See Alloway above).. 32 30 07.97 176 81 50.20
Alloway {2). Pine stub, 174 y'tf‘ds above

mouth of Alloway's Creek....es cvvneeenn. 39 30 0853 |75 31 48.25
ATIOWAY (3] +oovooemiremre e eeoeesoesommonn 139 30 1597175 21 480
BurpEN. (See Burden nhove) w39 31 4893176 22 52.85
BLONY (2] 1evemreeresnrnerareinrenss Ja2g 27 8311 |75 381 09.25
Stany (2) (34 39 27 4742|753 31 1285
Stony (35,  Drain-pi 1pe planted & feet from

bigh-water mark. Stony Point. (1882).| 89 28 0183 |76 31 16.12
Round Island. Buried cone in marsh,

(1840) (7) evvrre cromuraeemrrnseesrsersinsanenn, 39 925 220275 21" 33I%
Round Island {2} cooviinieiiens coevnens .- 30 25 27.04 |75 27 36.01
Sneed ("’) (1882 csuivrvnns crumrimsininns e 39 27 3296 | 75 31 01.94
Cove (7) (1882)..0o i 35 26 1353 | 75 28 18.14
Pot. Drain-pipe 20 feet back from high- :

water mark. (1882} ....1iies cvinriininannen, 39 29 0611 | 756 31 2773
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Table of Geographical Positions.—Continued.

NAME OF STATION. LATITUDE. LONGITUDE.
Bavrex Counry,—Continued. Deg. Min.  Sec. Deg Min. Sec.
Arncld.  Arnold’s Point (?) (1840)........... 3% 23 1803 178 25 59.93
Arnold (2)cvev i e 37 23 1737 |78 25 35.00
Arnold (3). Arpold’s Point. Drain-iile

planted n marsh 80 yards back from

shore-line, (1881)..cccvvciciiiiiiiiniinnninns 39 23 1865 | 78 25 54.54
Round. Dirain-tile planted in marsh. (188")| 32 25 3685 | 75 27 30.52
Fort Delaware (2}, Del.  {1875).....cuuu... 139 3D 2030 1 75 34 04.03
Stow (9) (1882)uuucareerirncrenniiriornieransannes 39 22 5027475 24 51.89
Wew (7)) (1882}, cooviirivviir v 30 % 09651 75 26 85.13
Fort Delaware, Del. (See above) ...........| 8% 35 2204 (76 34 03.60
Reody Island Light-honse (1881)............ 39 30 0337 |7 34 03.76
Delaware City Preshyterian Charch splre

Del. (1840) 1 viisicerreienssensnessnsssens 39 34 4137175 3B 37.30

SOMERSET COUNTY.
Bound Brook. Pile of stones on brow of

First Mountain, (a, 1851). wooecevciies 40 34 56.66 | 74 31 37.57
Mine Mount. Bfu' of iron projecting 3

inches on summit, 2 miles V. of Bernards-

ville, (B i i 40 43 1835 (74 36 00.58
North Branch {7} (B.). .. 40 3% 205 | 74 490 39.5%
Mrt. Horen, Copper bolt in ledge on sut-

mit, & mile 8. W. of church. (B.)... 40 306 3037 1 74 3 36.57
Raritan, * Woelen mill ehimney. (B. ) 40 33 5202 | 74 87 37.82
Somerville. First Ref. Churelh spire. (B) 40 3 03.78 ' 74 306 2172
Middlebush., Church spire, {B.).. 40 22 4717171 31 2311
East Millstone. Ref. Chureh cupola (B) 40 3 0744 | 74 34 27.65
Clarke’s Spherald.  Difference .ovoouvvnns, 027 +19.7

SUSSEX COUNTY.
Higu Poixt. Copper bolt in ledge on

summit of Blue Monutain, 1} miles from

New York line. (B.) 41 19 1274 | 74 39 23.38
Centerville. Omn hill, } “mile W. of nil'we :

(555 T g 41 12 5157 |74 50 09.99
CuoLver’s Gar.  Copper bolt, fiest sweumit,

S.W.of gap. (B.). i 41 10 1849 | 74 47 2243
Deckertown, Presb. Charch spire. (B.)...[ 41 12 3660 174 86 08.87
Decker Pond. Blazed spruce on hill, E.

side of pond.  {B.)ocoriiinnine i 41 12 1184 | 74 31 42.65
Glenwood. Biazed spruce on hill, 1 mile

N. W. of village. B) ...................... 41 15" 2481 | 74 29 57.01
Hamburgh. Ghureh spire  (B.).. 41 09 0648 | 74 34 13.69
Beaver hun. Blazed h]ck()]) on lul] 1}

miles W. of village. (B.)uciciiieinient 41 09 1850 | 74 38 237.17
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Table of Geographical Positions.—Continued.

NAME OF STATION. LATITUDE.
SussEx County.—-Continued. Deg. Min.  Sec.
East and West Jersey Line {on Blue Moun-

tain). (B, v | 41 08 4415
Smith's Hill. Blazed chestout on summit,

14 miles N. of Newton. [B.}.. el 41 04 05.05
Tafayette. A summit, 2 miles N. of vil-

lage. {B)iiimi e 41 07 51.01
HausuraH. Copper bolt in ledge on sum-

mit, 23 miles K. of village, {B.).........| 41 08 50.85
Franklin Furnace. Stack. (B.)........... 41 66 2072
Catfish Pond. Summit, E. of pond. (B.)| 41 0L 54.92
Newton, Presbyterian Church spire. (B.jf 41 03 24.80
Woodport. Cross on houlder on summit, 3

mile W. of Dodge mine. {B.)......eios 41 00 38755
Sparta. Cross on rock on summit, 1} miles

5. of Sparta. (B.) . ... 00 53.96
Clarke's Spheroid.  Difference..cvecviinieen 4025

UNTON COUNTY.
SPRINGFIELD. Pile of stones just K. of

old fence line, Roll's Hill, 2 miles S, of

summrit,  (F817)0 s e e 40 41 1944
Sayre. _ Hill, 2 miles N. E. of Cranford {?)

18 I851)cv-eeter ceeorareorees ot eereeeeevsnnres 40 40 4356
Elizabethtown. Spire of First Presbyte-

rian Church. ({a. 1851)... 440 39 42.84
Randolph. On drift hill, I of Plainfieid

LT £:53 T 40 36 4181
Rahway. Spire of First Preshyterian '

Church. {(a. 1851) 40 36 5h1.04
Wynant. {a. 1859} 40 32 - 5528
Bird (?) (a. 1851)... 40 39 0313
Elizabethport. Pr. eab} terian Church, “white

SPire. (2 1850).ovoveers oo, 40 38 4975
(larke's Spheroid. Dmﬂerencc +o2.7
BPRINGFIELD, Roll's Hill, asabove. (1817) 40 41 22.15
Sayre. (a. 1851} ..oociiiiiiiie i 49 40 4627
Elizabethtown. Presb. Church, same as :

above, (1885)..c..orurmersee —orroernrienrn 40 30 4535
il Cloth, Co.'s chimney., Soathern part of]

Elizabethport. (1885) ................. 40 38 4596
Staten Chemical Co’s chimney. Near Bay

Way, west bank of Arthur Kl[l {1885) 0 37 55.90
Standard Chemical chimney. West bank of]

Arthur Kill.  (1885) . ccvveieriiiiineennians 40 - 36 54.G0
Wynant (2). Hickory stub and buried

bottle, Wynant’s fand, near ’_[‘1emleyR R.

station. (1885) .. 40 36 27.11

C

74

LONGITUDE.

Min, Bec.
a0 46.08
44 - 30.17
41 07.16
31 30.18

35 01,74
59 30.59
44 59.00
35 10.36
a7 56.04

+19.8
21 05.44
16 57.68
12 36.97
23 20.32
16 32,11
13 58.89
10 08.69
11 08.24

4197
21 25.19
17 17.35

12 5677
11 4584
12+ 1547
12 2173

13 11.48
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Table of Geographical Positions.—Continued.

NAME OF STATION. LATITUDE. LONGITUDE.
WARREN COUNTY. ’ Deg. Min. Sec. |Deg. Min. Sec.
Delaware Water Gap, Brow of Mount
Tammany. (B} vveeviiviininnriennne. 40 B8 0812 |75 06 23.27
Danville. Blazed white-oak on summit, 1
mile -W. of village. (B.)....... .| 40 52 0943 |74 B5 53.36
Hackettstown. Blazed rock-osk on summm
2 miles W, of town. {B.).. creciiiiniicnnn, 40 5l 0548 | 74 51 59.91
MonTANA. Stone monument, § mile 8, E.
of VIAZE. (B.)orrormersreserrinis cermen, 40 45 5008 |75 03 1738
Clarke's Spherold.  Difference ...o..oeooennne +4-02.6 +-19.5

Geographical Positions Determined by the State Survey.

NEW JERSEY GEOLOGICAL SURVEY

NAME OF STATIOX. LATITUDE. LONGITUDE.

. ATLANTIC COUNTY. Deg. Min. Sec. |Deg. Min. Bec,
Elwood. Spire.......ocevemee. e 30 34 40.3 | 74 42 55.6
Weymouth., Stack... 39 30 235 174 46 36.0
Richland. On hill, 1 mile 8. E.of v1llage 39 29 190 |74 &1 12.6
New (Germany. Spue ........................... 39 36 263 |74 B0 49.2
Doughiy's. Flag north of tavern....o.... 39 268 540 | 74 51 46.6
Buena Vista. Flag opposite R, R. station..| 39 30 506 | 74 85 29.7
Russia. Flag.. 39 22 462 | 74 48 32.9
Estellville....... ........ ... 30 22 214 | 74 45 441
Miry Run........... B e e | 39 23 26574 41 35.6
English Creek 39 22 188 |74 39 13.3

BERGEN COUNTY.
To reduce to Clarke's Spheroid add...... 026 3.8
Darlington. E. edge of Ramapo Moun-

1751 1 U U 41 04 401 |74 12 13.0
Ramsey’s. CRUTCH EOWET .. amrrrmvesrror oo, 41 03 31074 08 124
Wrykoff. Church spire..ccoovcciinncf 41 00 251174 10 06.2
Paramus. Church spire. ......oocoiennniee, 40 A9 045174 05 13.6
Midland Park. Church tower......cc.c... .. 140 5% 242 |74 08 ° 11.8 -
Bchraalenburg. Church spire.. ... bevanrianen 40 56 225 |73 59 20.7

BURLINGTON COUNTY. ~
Bordentown. Baptist Church spire...........| 40 08 487 | 74 43 50.1
Bordentown, Presbyterian Church spire...| 40 08 36.6 (74 42 37.1
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Greog. Positions Determined by the State Burvey.—Continued.

NAME OF STATION. LATITUDE. LONGITUDE.

BuruixgroN Cousry.—Continued.  |peg  mMin,  Sec. |Dew. Min. Bec.
Crosswicks. Spire...cciceivinieras vovieonnns 40 09 163 |74 39 021
Florence. Foundry chimney ................. 40 07 311 | 74 49 05.6
Burlinglon. St, Mary's spire ...... .| 40 04 378 | 74 b1 436
Bishop’s barn.  E, of Columbus ... .| 40 03 474 | 74 41 38.0
Columbus.  West spire.. oeevininn, 40 04 250 | 74 43 31.4
Taylor’s Mount, 8. of Cookstown.. .......... 446 02 086174 33 01.9
Lowistown., Wind-mill . ........ooresenrvern 3¢ 5% 269174 3T 11.7
Smithville. Mill tower.. ........ v 39 59 107 | 74 44 54.7
Brown's Mills. (Observaton) ........... 58 095 | 74 B34 533
Mi. Lanvel,  (Suemmit)... ........... 56 03.5 | 74 53 39.3
Marlton Chureh tower. . 53 268 | 74 &b 10.7
Medford ..ooiinies covaneeens 54 553 |74 81 13.5
Retreat.  Hil), L‘r miles

HOUSE « cvvnverearesssase seanerecnusarronsrencennn 53 522 |74 41 477
Huckleberry Hill. 1§ miles N, W. of]

Tabernacle. ...occvvviivemviriincinrnninnine. 38 51 245 |74 44 15.7
Four Mile. At cross-roads.....ceee coovvveeen. 39 53 08.7 |74 34 11.6
Taunton. Hinchman's store cupola. ........ 39 51 121 {74 51 214
Jemima Mount, 2% miles E. of Quakel )

Bridee o covviiiiinin i 39 43 430 |74 27 04.1

CAMDEN COUNTY.
Haddonfield. White spire.......cccovisrninranns] 39 53 59317 0N 45.7
Atco. Richards house cupola... | 30 46 177 174 53 08.2
Atsion.  Mill tower. .ovuvuniiciininn, | 39 44 215 | T4 . 43 30.6
Waterford. 8pire ...icovivrvmmieeiinriiininens 39 43 239,74 &1 09.4
Merchantville. East spire.....coooviivivveneas 39 57 006 |76 02 57.0
CAPE MAY COUNTY.
Tuckahoe.  Spire......c.ooccooiiiciiin, 3 17 324 |74 45 17.6
CUMBERLAND COUNTY.
Vincland. Chuveh spire ......occccievnreiiins 39 29 1.2 |75 01 16.1
Bridgeton. Chas, R. Elmer’s house cupolal 39 25 37217 12 50.5
Bridgeton. Baptist Church spire 3% 25 432|175 13 - 581
Deerfield. v ineenriisniinicie i ereaneres 39 32 322 |75 13 24.2
Dividing Creek. ...ccovviierrreniionnnan rrrinan 3 18 377w 0 15.1
Fairton.. ..... ..| 39 22 139175 09 09.6
Woodruif ........ .| 39 24 491 |76 0§ 46.9
Millville. .39 24 51175 02 52.7
KELORR--.vvrvrerereecmerranns 13 26 o574 59 098
Pine Mount... .| 39 25 064 | 75 20 11.5
Dutch Neck.ioovoiimmennes siiiiriressicesninnnn 39 23 241175 15 130
Mulford’s Lnndmg .- .| 30 22 211 |75 19 26.0
Muskee Hill... ceveeenene] 39 18 422 | 74 57 08.2 .
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Geog. Positions Determined by the State Survey.~Continued.

NAME OF STATION. LATITUDE. LONGITULE.

ESSEX COUNTY. Deg. Min. Sec. {Deg. Min. Sec.
o reduce lo Clurke’s Spherovd add .......... 2.6 88
Fairfield. Church spire. .....oooireviiiiinnn, 40 a3 018 | 74 16 38.2
Caldwell. Fiag............ PO 40 50 215 174 15 04.9

GLOUCESTER COUNTY.

Stringtown (Lincoln)......ccoomemeniiinennnns, 30 40 133 | 76 14 18.8
Glasshoro.  White spire. .. 30 42 007 | 76 06 46.7
Clayton. Bpire ....oooieieicieiiveciirannirnn., 39 89 263 175 05 29.4
Iona. Tall pine in swamp, 8. W. of R. R.

SEALION Leivervrniciiiii e P 39 36 102175 04 38.2
‘Williamstown. Spire... | 38 40 5446 (74 B9 23.2
Piny Hollow. .covvuvmeiiiiviinainnciiiiac e 3% 35 099 | 74 55 39.7
Forest Grove. Church spire, ........ .. 39 31 458 [ 74 59 218
Newficld. On hill, 1} miles 8. E. of vﬂlage 39 32 138 | 75 00 16.1

HUNTERDON COUNTY.
To reduce to Clarke's Sphermd add..... ... 027 196
Pottersville ... e 40 42 221 | 74 43 46.5
Readington, Churelr splre ..... 40 34 025 | 74 43 19.6
Cherryville. Spire....cooevvmicins vevnnnan. 40 33 420 | 74 53 55.9
Quakertown. Spire ..... D 40 33 502 | 74 56 11.9
Cushetunk ... iiviiiiii s e 40 & 221 | 74 48 073
Mechanicsville.  Church Bpire...ecceiviannn. 40 37 085 | 74 44 40.8
Cornhill viveereniiiiii i, S e 40 22 21.08) 74 54 23.1
Rosemont. Spire ....cccceciiniiiiiiinnninnen, 40 25 367 (7 &9 06.8
MERCER COUNTY.
Princeton water-ower. - ...oovvervivaraneinnnn.. 440 20 28574 40 03.5
Princeton College cupola 20 550 1 74 39 35.1
La.wrencewlie stand-pipe 17 319 | 74 44 10.9

Ewing Church spire.. 16 144 | 74 48 02.5
East Trenton, Rubber Works chlmney 40 4 23.0 | 74 43 39.0-
Trenton. State and Clinton street spire.....| 40 13 168 | 74 45 213
Trenton, State House dome. .............. el 40 13 138,74 46 13.1
Trenton. State Street Meth, Church spive..| 40 13 135174 45 36.7
Trenton. Roman Catholic Church, Broad

and Center streets. . oceeeiniriivrnnssiinanens 0 12 515 | 74 45 40.6
Trenton, Bapt. Church, Center and Bridge

SITEEES ivars woeeocniiiins srssvessasinnns e 20 12 414 | 74 45 36.4
Hamilton Square Baptist Church... 13 461 | 74 39 37.3
Dutch Neck spire. .....coovvniviennens 16 575 ;74 38 50.3
Windsor spire.....c.cccoiivereimnmciisencerneiineses 7] 345 (74 34 57.7
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Geog. Pogitions Determined by the State Sﬁrvey.-—-Contiuued.

NAME OF STATION,

LATITUDE. LONGITUDE.
MIDDLESEX COUNTY. Deg. Min Sec. Min Bec.
Menlo Park. Tall iron stack ...l 40 33 49.0 20 225
Van Keuren’s house. 1 mileS. W. of New-

BOWI cooives civiiiee + eeeee e e 32 16.4 28 06.2
Metuchen. Presbyterian Church spire 32 25.7 21 3.5
Rutgers College cupole, New Brunswick,...| 40 29 354 26 a7
St. James' spive. New Brunmswick.......... 40 29 38.0 26 53.9
Stelton. Church spire .....oo..cceiie. veeenes . 40 31 01.5 24 26.0
Kreicher’s chimney, Staten Tsland ........... 4 31 57,1 14 28.8
Tottenville. Cupola, Staten Island.. ........ 40 30 30.9 14 379
State Reform School tower........ocoveieeenen. 40 20 35.6 23 55.6
Dayton, Church spire.. -.... 40 22 32.8 30 437
Cranbury. First Presh. Church’ splre 40 18 26.4 31 08.3
Cranbury. Second Presh. Chuvel spu'e 40 18 504 30 51.6

MONMOUTH COUNTY.
Freehold. Court-house spire ........oc\.cui. 40 15 37.3 16 20.6
Frechold. Reformed Chuarch spive.........| 40 15 28.0 16 42.4
Key East Hotel, flag-staff, .......cco.cooo o 40 11 29.6 00 37.8
Colorado House. Ocean Beach ......oocvvie, 40 10 23.8 00 57.5
Beach House, Sea Girt, N. flag-staff.......... 45 o7 34.8 01 49.9
Dishrow Hill...oooioiiiiiiiiin - e, 40 14 48.0 27 26.1
Allentown. Reformed Church spire ........ 40 1w 271 35 148
MORRIS COUNTY.
To reduce to Clarke's Spheroid odd ........... 02.6 197
Seward’s Hill, Chester cross-roads 40 - A7 10.2 40 155
Parsippany. Church spire............. 4 51 50.1 24 045
OCEAN COUNTY.
Rea Side Park, Flag-staff at post-office.....; 3¢ 55 158.5 04 440
‘Whitings. Hotel flag-staff.......... ... 39 87 13,1 22 46.5
Buckingham, } mile N. of Philadelphia -
and Long Branch R. K., and just W. of
Ocean County line ....ooivviies vomicrvnrennn 39 55 87.9 28 30.8
PASSATC COUNTY.
Ta reduce to Clarke's Spheroid add ............ 02.6 19.8
Wayne, Powder Mills chimney.............. 40 55 275 16 137
SALEM COUNTY.
Eldridge’s Hill, 225 vards & W, of Hayne's

house, at Point Afly.on o 39 39 453 18 24.3
Duretown. Church spue.‘... 39 36 05.2 15 3740
Mt, Pleasant. On hill, 8. side of Bast Lake

8. E. of Woodstown, .......occirvevansnnins 38 22.8 32.0
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(teog. Positions Determined by the State Survey.—Continued. 3

NAME OF STATION, LATITUDE. LONGITUDE.

8arEy Cousty.—Continued. Deg. Min.  Sec. |Deg. Min. Sec.
Centerton ...... 31 453 {7 07 44.4
Elmer. ..cvicii v 34 5765 |76 11 12.7
Jericho w.oiovervieniarenns 29 198175 21 50,2
New Boston 31 7917 17 10.2

SOMERSET COUNTY. ®
To reduce to Clarke’s Spheroid add............ 02.7 185
Lamington. Church spire. ......cvevreirenran.| 405 39 355 | 74 42 52.7
Pluckamin, Church spire. ....... s | 40 38 459 | 74 38 13.0
Bedminster. Church cupola...........c..... 40 40 12.0 | 74 38 23.5
North Branch. Reformed Church spire....| 40 35 33974 40 02.7
SUSSEX COUNTY.
To reduce to Clarke’s Sphereid add....... ... 025 196
Lemon’s house. W. of Swartswood. ....... 41 04 50.1 |74 51 22.8
Hardwick. Church cupola 40 59 416 [ 74 51 19.4
Tranquility. Church spire 40 56 362 | 74 47 644
Andover, { mile W, of village......... veranne 40 39 078 |74 44 20.8
Milford flag, Pa. Hill just N. E. of village..| 41 19 422 | 74 47 16.6
(Al Stations below are on Clarke's Spheroid.)
UNION COUNTY.
Westfield. Presbyterian Church spire...... 40 39 141 | 74 20 5a.7
Cranford. Presbyterian Church spire,..... | 40 39 281 | 74 18 116
Roselle. Flag-stafl oooeviiiiinniiii e 40 39 370|174 16 a0.4
Elizabeth. First Presbyterian Churchspire..| 40 39 456 | 74 12 56.8
Elizabeth. 8t. Mary’s Church spire ....... 40 39 209 1 74 13 07.8
Washington Rock (North rock) 40 36 457 | 74 28 20,9
Netherwood. Hoteloonoiivnniinnnennes .\ 40 37 337174 24 00.4
Dunellen. Spire....... 40 35 30974 27 50.2
New Dover. Spire 40 36 072174 20 26.4
Rahway. First Presbyterian Church spire..; 40 36 538 |74 16 51.8
Rahway. Second Presb, Church spite......] 40 36 31874 16 34.1
Linden. Reformed Church spire, .... ......; 40 38 026 | 74 15 32.2
Linden. Episcopal Church spire............. 4 37 397174 15 07.0
Bay Way. Staten Chemical Cos chimney..| 40 37 560174 12 15.3
WARREN COUNTY.

To reduce to Clarke's Spheroid add 02.6 198
Hope. Church spire. ........ ..............| 40 54 205 | 74 BT 52.2
Warrenville. 1 mile 8. W, of village. .... | 40 53 504 | 74 B0 02.1
Jenny Jump Mountain........coeeeeennnn 40 5l 59.6 |74 59 01.3
Belvidere. Preshyterian Church spire......| 40 49 340 175 04 23.4
Mi. No More ....... cooviimrveevivenemnaansee 40 48 meim 0l 16.9
‘White Hall. § mile 8. W. of cross-roads...| 40 42 268 |74 53 41.1
Easton. Court-house spire .....ccovenviiiine 40 41 154|175 12 44.2
‘Washington. 0ld chimney, bank of canal..| 40 45 53.0 | 74 58 517
Pohatcong Mountain... i vinnninien, 40 42 258 [ 75 02 45.7
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PHYSICAL DESCRIPTION OF NEW JERSEY.

BY C. CLARKBON VERMEULE, C.E,

GEOGRAPHICAL POSITION.

The nortbernmost point of the State is Tri-States rock, at the forks
of the Delaware and Navesink rivers, just south of Port Jervis, New
York. Itisin latitude 41 deg. 21 min. 22.6 sec., and longitude 74
deg. 41 min. 40.7 sec. The most easterly point is in the middle of
the Hudsou river nearly opposite Hastings, New York, and due east
from the terminal monument of the State line on the west bank of
the river. This point is in latitude 40 deg. 59 min. 50.1 sec., and
longtitude 73 deg. 53 min. 39 sec. Cape May is the southernmost
point of land, and lies in latitude 38 deg. 55 min. 40 sec., and longi-
tude 74 deg. 56 min. 40 sec. In the middle of the Delaware river,
just above Pea-patch island, and in latitude 39 deg. 37 min. 00 see.,
and longitude 75 deg. 35 min, 00 sec., lies the most westerly point.’

The extreme length of the State from Tri-States rock to Cape May
is 166 miles, and its narrowest part is at a line drawn from Trenton
to Great Beds light-house, in Raritan bay, which is 33} miles long.
The portion Iying north of this line is nearly square, measuring about
55 miles from northwest to sontheast, and 65 miles from the New
York line southwest to the Delaware river. The Delaware forms the
northwest and southwest boundaries of this square, the New York
and New Jersey line between Tri-States rock and the Hadson the
northeast side and the Hudson river, New York bay, Xill van Kull
and Arthur Kill the southeast side. This line makes a natural divid-
ing line between northern and sonthern New Jersey, and marks a
decided change in topographicand other physical features. Southern
New Jersey measures 364 miles in width from Bordentown to the
seashore, and gradually increases to 57 miles from opposite Chester,
Pennsylvania, to Great Egg Harbor inlet. Its length from Raritan
bay to Delaware bay is just about 100 miles. HFxcepting on the
above-described line from Trenton to South Amboy, this portion of
the State is surrounded by water.
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BOUNDARIES.

New Jersey is bounded for a distance of 108 miles on the north and
east by the Srate of New York; for 137 miles on the east by the
Atlantic ocean; for 78 miles on the south and west by the State of
Delaware, and for 2 distance of 164 miles on the west by the State of
Penpsylvania, Ier total frontier measures 487 miles, of which all
but 48 miles is defined by patural boundaries—rivers, bays and the
ocean. ‘

This area was first constituted and named as a distinet colony or
province in the year 1664, when it was sold by James, Duke of York
{afterward King James II.) to Lord Berkeley and Sir George
Carteret. In the deeds of lease and release, dated respectively 23d
and 24th of June, 1664, it is described as “ That tract of land adja-
cent to New England, and lying and being to the west of Long
Tsland and Manhitas Island ; 2nd bounded on the east, part by the
main sea, and part by Hudson’s River; and hath upon the west,
Delaware Bay or River; and extendeth southward to the main ocean,
as far as Cape May, at the mouth of Delaware Bay ; and to the north-
ward as far as the northernmost branch of the said bay or river Dela-
ware, which is in 41 deg. 40 min. of latitude; and crosses over, thence,
in a straight line, to Hudson’s River, in 41 deg. of latitude; which
said tract of laud is hereafter to be called Nova Cewmsarea, or New
Jersey.” *

This description led to long controversies as to the location of the
northern boundary, for subsequent examination showed that there was
no important fork of the river Delaware near latitude 41 deg. 40 min,
The eastern extremity of the boundary was first determined to be at
the mouth of Tappan creek, afterwards it was claimed that it prop-
erly began opposite the mouth of Spuyten Duyvil creek, and still
other claims were presented for its location at various points hetween
these extremes. The western end of the boundary was propesed by
some to be fixed at the head of Delaware bay, and by various others
at the mouths of the Lehigh, the Navesink, the Popaxtun and the
Mohawk branches of Delaware river, and at the lower end of Mini-
sink island. Many attempts were made to reconeile these conflicting
claitns and to ascertain and mark the line.

The commission appointed in 1767, to determine the northern

* Leaming & Spicer, p. 10.
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bonndary, decided that this deseription had been based on the map
shown on next page, the errors of which account for the vagueness of
the description. This map was published shortly hefore the above grant
was made, and it may be noted that it bears a marked resemblance to
one published by Van der Donck in his © Description of the New
Netherlands as it now is,” 1656. Tt is reproduced becaunse of its in-
terest as the map by which the boundaries of the State were first
deseribed, and also as showing what important difficalties may arise
from erroneous maps. It will be noticed that its latitudes are about
one-quarter of a degree too great at the northern boundary.

This grant clearly includes Staten Island. This, however, was
early claimed as a part of New York and her title to it was finally
confirmed by the action of the Legislatures of the two States and of
the Congress of the United States, in 1834.

Various commissions have been appointed since 1718 to fix differ-
ent portions of the State boundaries, but the work is still incomplete.
The work of these commissions is given in detail further on. For
the benefit of those who have no need to follow out these details, the
following brief descriptions of the State boundaries are given, as near

as at present known.
\

TERRITOR[AL BOUNDARIES,

Beginning at Tri-States rock, at the forks of the Delaware and
Navesink rivers, the line between New York and New Jersey runs
southeast, changing its course slightly at the end of each mile, so that
at Greenwood lake it swerves southward 2,415 feet from a straight
line, joining its two ends, so continuing to the terminal monument on
the west bank of Hudson river opposite Hastings. The line is
marked by a granite monument at each highway and railroad cross-
ing, and also at the end of each mile as measured from the bank of
the Hudson ; thence the line runs east to the middle of Hudson river,
and then down the middle of the said river and New York bay to a
point midway between the headlands of Constable Hook, New
Jersey, and Bay Ridge, Long Island; thence westerly along the
middle of Kill van Xull {to the northward of Shooter’s island*), and
down the middle of Arthur Kill to a point at the mouth of said
Arthur Kill. From here it follows a straight line to Great Beds
light ; thence on 2 straight line toward Waaeske light until it inter-

*So accepted, but cpen to question.
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sects a line from United States Coast and Geodetic Survey station
“ Morgan 2” through Romer Stoné heacou; and thence on the same
line until it intersects a line drawn from Sandy Hook beacon to
United States Coast and Geodetic Survey station “Oriental Hotel,”
on Coney Island; thence on a line at right angles to this last-
mentioned line to the open ocean. Down the coast the boundary is a
line three geographical miles from the coast line until we reach a line
drawn through the middie of Delaware bay ; thence up the middle of
the bay and river* to the line between Pennsylvania and Delaware.
The line between New Jersey and Pennsylvania follows thenee up
the middle of the Delaware, leaving the several islands of said river
to the State nearest which they lie, to Tri-States rock, the place of
beginning.

LIMITE OF JURISDICTION,

The above bounds limit the properﬁy rights of the State. In some-

cases they coincide with the jurisdictional limits, and in other cases
they do not. The limits of jurisdiction follow the line from Tri-
States roek to the Hudson river as described above; thence due east
to the middle of said river, and following the middle of the river to
a point opposite the mouth of Spuyten Duyvil creek ; thence west-
ward to low-water mark on the western shore of the Hudson. Juris-
diction is limited by low-water mark of the western shore from this
point southward along the river and New York bay to Kill van
Kull, and changes as the shore line is changed by improvements.
Continaing, the limits follow the north shore of Kill van Kull and
the west shore of Arthur Kill to the mouth of Woodbridge creek;
thence crossing the Kill aund following low-water mark of the Staten
Island shore around to Prince’s Bay light-house. From here they
follow a line drawn from Prince’s Bay light-house to the mouth of
Matawan creek, until said line intersects the previously-described line
of territorial limits drawn through the middle of Rarvitan bay;
thence along said line lo the acean, and down the coast to a point
midway between the Delaware capes, From here New Jersey claims
jurisdiction to the middle of Delaware bay and river as far up as the
line between Delaware and Penusylvania. From this point north-
ward to Tri-States rock the States of New Jersey and Pennsylvania

* This is ew Jersey’s clalm. It has been disputed hy the State of Delaware. See
Hevised Code of Delaware, 1874, chap. 1, sec. 2.
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exercise joint jurisdiction over the waters of the Delaware river,
offeuces being tried in that State which first apprehends the offender.

The right to regulate fisheries extends to the property limits so far
as the question has been settled by inter-state compacts.

The above description embodies the best understanding which can
be reached of the results of the various inter-state commissions. The
territorial boundary through New York bay and across Newark bay
from the head of Kill van Kull to the head of Arthar Xill has not
yet been settled with proper definiteness; and, as before stated, no
agreement has been reached with Delaware as to the boundary between
that State and New Jersey. For the use of those wishing to pursue
the subject further, the results of the various boundary agreements
are outlined below.

NORTHERN BGUNDARY BETWEEN NEW JERSEY AND NEW YORE,

The following is on record in the office of the Secretary of State of
New Jersey, Book F 2 of Deeds, p. 435 :

“By His Excellency Lewis Morris, Fsq., Captain General and
Governor in Chief of His Majesty’s Province of New Jersey and
Territories thereon depending in America, and Vice Admiral in the
same, &,

“I do hereby certify that sometime in or about, as I believe, the
year 1685 or 1686, Colonel Thomas Dongan then Governor of New
York with some of the gentlemen of the Council of New York and
others, met with Gawen Lawrie then Governor of New Jersey and
some of the gentlemen of the Council of New Jersey and others, at -
a place nigh which stood afterwards the house of Col. Wiiliam Mer-
ret on the west side of Hudson’s River, where an observation was
there made of the latitude, and marked with a pen knife on a beech
tree standing by a small run or spring of water that runs down on
the north side of the place where, I think, Merret’s house afterwards
stood. Some time early in the beginning of the year 1691, T went
and re-marked the said tree, but do not remember what was the Iati-
tude that was marked thereon. They went afterwards to a house to
the southward of a place called Verdrietige Hook, and from thence
southerly to a farmer’s house to the northward of the Tapan meadow,
at the bottom of the Bay. I canmot particularly remember whether
observations were made at one or both these places, but I was told
they then did agree that the mouth of Tapan Creek, should be the
point of partition on Hudson’s River, between the Province of New
York and that of New Jersey,

“Lrwis MoRgis.
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“ Be it remembered that ou the 28th of February 1744-"5 before
Robert Hunter Morris, Esq. Chief Justice of New Jersey, His Ex-
cellency Lewis Morris, Esq. aforesaid, acknowledged the preceding
certificate to be his act and deed.

-, “Ropert H. Morris.”

Though no record of the fact is known, the Iatitude of 41 deg. 40
min. on the Delaware must have been found at this time, for the
division line hetween the Provinces of East and West Jersey, which
depended on the location of this point, was run by Geo. Keith in
1687. '

Nothing satisfactory to the parties interested was, however, accom-
plished, as appears by an act passed in 1718, entitled “An act for
running and ascertaining the division line betwixt this Province and
the Province of New York.” *

This act sets forth that disputes have “of late happened betwixt
the proprietors and owners of land in this Province of New Jersey,
and owners of land in the Province of New York, which lie near to
or adjoining upon the division line,” and enacts that there shall be
two or more commissioners, with the Surveyor-General, appointed by
the Governor of the Province, to join with commissioners appointed
on behalf of the Province of New York to “run, survey, agree on,
and ascertain the said line.” The act was confirmed May 29th, 1719,

A corresponding act was passed by the Legislature of New York,
and under these acts Robert Walters, of the City and Province of
New York; Isaac Hicks, of Queens county and Province of New
York; Allane Jarrat, of the City and Province of New York, and
Sarveyor for and in behalf of said Province; John Johnson and
George Willocks, of the Eastern Division of the Province of New
Jersey; James Alexander, Surveyor-General of the Eastern and
Western Divisions of said Province, and Joseph Kirkbride and John
Reading, of the Western Division of New Jersey, were appointed
commissioners. ‘

They were to  determine which of the streams is the northernmost
branch of the river Delaware—and to find out that place of the said
northernmost branch of Delaware river that lies in atitude 41 deg.
40 min., which is the north partition point of New York and New
Jersey.”

They located the point at Cochecton, on the east bank of the Dela-

* Laws of New Jersey, 1718, Neville, chap. 27, p. 77.
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ware, 38 chains north of the middie of the mouth of Station brook,
and their report, which is dated July 25th, 1719, and signed by all the
commissioners, is recorded im the office of the Secretary of State at
Treaton, Book D 2 of Deeds, p. 280, &¢., and their map is in Book
G 2 of Deeds,

Latitude 41 deg. on the Hudson’s river was also determined, and
the line joining the two points was traced through; but the report
upon them was not confirmed by the State of New York,

From this time onwards no progress was made in settling the gnes-
tions in controversy, until 1764, when the following act was passed:*

“An Act for submitting the property of lands which are held or
claimed by any of His Majesty’s subjects as lying within this colony
and are affected by the controversy about'the boundary or partition
line between this colony and the colony of New York, to such a
method of decision as His Most Gracious Majesty shall think proper
by His Royal commission or otherwise, to appoint.

“ Whereas, the Boundary or Partition line between this colony and
the neighboring colony of New York, has not hitherto been duly
agcertained, and by reason of the unsettled state of the limits of the
two colonies, not only the extent of their respective jurisdietions re-
mains uncertain, and the duoe and regular administration of govern-
ment in hoth colonies is by that means greatly impeded; but also
frequent and dangerous riots have been occasioned and are still likely
to arise between the borderers, as well concerning the extent of the
respective jurisdictions as the property of the soil, to the great dis-
turbance of the public peace, and the manifest disconragement of His
Majesty’s good subjects in the settlement and improvement of that
part of the country ; and whereas the Governor, the Council and the
General Assembly of the Province of New York, did at their session
held A. D., 1762, pass a law entitled an ‘Act for submitting the
property of lands which are held or claimed by any of His Majesty’s
subjects as lying within this colony and are affected by the controversy
about the boundary or partition line between this colony and the colony
of New Jersey to such a method of decision as His Most Gracious
Majesty shall think proper by His Royal commission or otherwise to
appoint, and for defraying the expenses to acerue on the part of this
colony on the final settlement of the said line;” wherein full and
adequate provisions are made on the part of that Province for the
purpose of settling and adjusting the said partition line and putting
an end to a controversy dangerous to the peace of both colonies; and
whereas the property of all the lands within this eolony are held or
claimed by some or other of His Majesty’s subjects, in consequence of

* Laws of New Jersey, 1761, Allinson, chap. 396, p. 263.

NEW JERSEY GEOLOGICAL SURVEY



PHYSICAL DESCRIPTION. 47

divers grants, and mesne conveyances from and under His Royal
Highness James, Duke of York, (afterwards King James the second)
the original proprietor thereof. To the intent therefore, that the
salutary work so well begun on the part of the colony of New York,
might have a happy issue, the legislature of this colony did, at their
session in June last, pass a law entitled ‘an Act for submitting the
property of lands which are held or claimed by any of His Majesty’s
subjects as lying within this colony and are affected by the contro-
versy about the boundary or partition line between this colony and the
colony of New York, to such a method of decision as His Most
Gractous Majesty shall think proper, by His royal eommission, or
otherwise to appoint; buf there arising some difficulties at the Planta-
tion office about one of the agents therein appointed, and another of
them being since deceased, it 15 thought most expedient to annul the
said law, and by a new one to appoint other agents; which said law
and every part thereof is hereby declared null and void to all intents
and purposes; but that the said controversy, as far as it concerps the
lands held and claimed by any of His Majesty’s subjects as lying and
being within this colony, may, together with the boundary or parti-
tion line between the two colonies, be finally seitled and determined.
“8ec. 1, Be it enacted, by the Governor, Council and General As-
sembly, and it is hereby enacted by the authority of the same, that
all and singular the messuages, lands, tenements, and hereditaments,
and all right, title, interest and property, in and to the same which
are held or claimed by any of His Majesty’s subjects, as lying and
being within this colony, and are, can, shall or may be in anywise
affected by the said controversy concerning the boundary or partition
line, between this colony and the colony of New Yori;, are hereby
fully and absolutely to all intents, constructions and purposes in the
law whatsoever, submitted and made subject to the same method of
decision as His Most Gracious Majesty shall think proper by His
Royal Commission or otherwise to institute and appoint for the final
settlement and determination of the boundary or partition line between
the said two colonies; and all and every determination and determi-
nations, to be made by any persons whatsoever by authority derived
from His Most Gracious Majesty, by His Royal Commission or other-
wise that shall in anywise concern the said line, or the controversy
that has heretofore subsisted relating to the same, and whereby the
_right, title, interest and property, of the said messuages, lands, tene-
ments, and hereditaments so held and claimed as aforesaid, as lying
and being within this colony, or ary part or parcel thereof, shall be
intended to be bound and determined shall fully, completely and
absolutely hind and forever determine the right, title, interest, and
. property of the said messnages, lands, tenements, and hereditaments
to all interests, constructions and purposes in the law whatsoever;
any law, usage, or custom to the contrary thereof in anywise not-
withstanding,
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“SEc. 2. And to the end that sufficient provision may be made on
the part of this colony, for the payment of the one equal half part
of the joint expense to accrue on the final settlement of the said con-
troversy and the boundary line between the said colonies; and also
for paying of the particular expenses that shall or may accrue on the
part of this colony in prosecuting the said controversy to a final set-
tlement. Be it enacted by the anthority aforesaid that John Stevens,
James Parker, Henry Cuyler Junior, William Donaldson and Walter
Rutherford Esquires, or the majority of them, or the majority of the
survivors of them, are hereby nominated and appointed agents, to
manage the said controversy on the part and behalf of this colony ;
and also that the said agents or the. major part of them, and the major
part of the survivors of them, shall and are hereby anthorized to pay,
lay out, and expend from time to time, from and out of the public
moneys in the treasury of this colony, all such sum and sums of
money as shall from time to time be necessary to defray as well the
one-half of the said joint expense, as the particular expenses afore-
said ; which sum and sums of money shaﬁ from time to time, on
application of the said agents, or the major part of them, or the
major part of the survivors of them, as occasion shall require, be
drawn out of the said treasury by warrant or warrants of His said
Excellency, or the Commander-in-Chief of this colony for the time
being by and with the advice of His Majesty’s Council in favor of
the said agents, or the major part of them or the major part of the
survivers of them, and also that the said agents and the survivors of
them shall from time to time, account from time to time upon oath
for aud concerning the execution of the trust hereby reposed in them
to His said Excelléney or the Commander-in-Chief for the time
being, His Majesty’s Council or the General Assembly of this colony
when by them, or any of them, they shall be thereunto required.

“ Passed Feb. 23d, 1764.” :

On the same date a law was passed supplementing the above by
enacting that the estates of the above-named agents “and all others
who are general proprietors of the Kastern Division of New Jersey
be subjected and made liable to indemnify and save harmless this
colony of New Jersey of and from any money being demanded or
drawn out of the treasury of this Province by virtue of any power
granted in the before recited Act of General Assembly.” *

In accordance with this act a Commission was issued under the
privy seal, dated October 7th,1767.1 The following gentlemen were
pamed in the writ: Charles Stewart, John Temple and Peter Ran-
dolph, Surveyors-General of the Customs for the District of Quebee

*N. J. Laws, 1764, Allinson, p, 265, chap. 397,
t C 2, Commntissions, p. 331, &e,, July 25th, 1768,
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and of the Northern and Southern Districts of America respectively ;
Andrew Elliot, Receiver-General of the Quit Rents in the Province
of New York; Chambers Russell, Judge of the Court of Vice Ad-
miralty for the Province of Massachusetts; William Allen, Chief
Justice of Peunsylvania; Samuel Holland and William De Brahm,
Surveyors-(reneral of Lands for the Northern and Southern Districts
of America; Andrew Oliver, Secretary of the Province of Massa-
chusetts ; Charles Morris, Surveyor of Lands and one of the Couneil
of Nova Scotia; Peyton Randolph, Attorney-General and ong of the
Council of Virginia; Benjamin Fravklin, of the Province of Penn-

sylvania, and Jared Ingersoll, of the colony of Connecticut. Johu .

Jay was their secretary. The Commissioners met in the room of the
Chamber of Commerce in New York, on the 18th of June, 1769,
and continued their sessions until the 7th day of October, when their
decision was rendered. o

The agents of the Provinces, assisted by able counsel, presented
their respective cases, testimony, surveys, maps, and arguments, fully
and at great length, and it would seem that every effort was made to
get a perfect understanding and just conclusion in the case. The
decision was as follows:

“At a meeting of the Commissioners appointed by His Most
Gracious Majesty’s Commission to seftle the Boundary line between
the colonies of New York and New Jersey, held at the Long Room,
called the Chamber of Commerce, in the City of New York, the 7th
day of Qctober, 1769,

“ PRESENT : .

“CraniEs STEWART, Esq., President,
“ AxprEw Eivior, ¢
“B8amueL HorvLawp,
“ ANDrREW OLIVER, “
“CHaarnes Morrig,w «
“Jarep INgresoLy,

“The Agents on the part of both Colonies, having offered to the
Court all that they thought necessary or proper in Support of their
respective Claims, and the Court having considered the Same, Do find,

“That King Charies the Second by his Letters patent bearing date
the twelfth day of March, 1664, did Grant and Convey to his Brother
the Duoke of York, All that Tract of Country and Territory now
Called the Colonies of New York and New Jersey; and that The
said Duke of York afterwards, by his Deed of Lease and Release
bearing date the 23d and 24th Days of June, 1664, did Grant and

D
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Convey to Lord Berkeley of Stratton and Sir George Carteret, that
part of the Aforesaid Tract of Laud Called New Jersey. The North-
ern Bounds of which in said Deed are described to be ‘to the North-
ward as far as the Northernmost Branch of the said Bay or River of
Delaware which is in 41 deg. 40 min. of Latitude and Crosseth thence
in a Straight Line to Hudson’s River in 41 deg. of Latitude.’

“We further find among the many Exhibits a Certain Map com-
piled by Nicholas John Vischer, and published not long before the
aforesaid Grant from the Duke of York, which we have reason to
believe was Esteemed the most Correct Map of that Country at the
Tiwme of the said Grant, on which Map is Laid down a Fork or Branch-
ing of the River then Called Zuydt River or South River now Delaware
River, in the Latitude of 41 deg. and 40 min., which Branch we Can-
not doubt was the Branch in the Deed from the Duke of York Called
the Northernmost Branch of the said River, and which in the Deed
is said to lye in the Latitude of 41 deg. and 40 min, And from a

Careful Comparison of the several Parts and Places Laid down on

the said Map, some of which, more Especially towards the Sea Coast
and on the Hudson’s River we have reason to believe were at the time
well known. The Distance of the said Branch from the Sea Shore
on the South, and the Relative situation of the same with regard to
other places and the lines of Latitude as they appear to be laid down
on the said Map at that and other places in the Inland Country: We
are of opinion that the said Branch so laid down on the said Map, is
the Fork or Branch formed by the Junction of the Stream or Water
Called the Mahackamack, with the River Called Delaware or Fishkill,
and that the same is the Branch Intended and referred to in the before
mentioned Deed from the Duke of York, as the Northern Station at
the River Delaware, which Fork or Branch we find by an observation
taken by the surveyors appointed by the Court, to be in the Latitude
of 41 deg. 21 min. and 37 seconds.®

““We are further of opinion that the Northern Station at Hudson’s
River being by the words of the gaid Deed from the Duke of York,
Expressly Limited to the Latitude of 41 deg. should be fixed in that
TLatitude, which Latitude we have caused to be taken in the best man-
ner by the Surveyors appointed by the Court, and which falls at a
Rock on the West Side of Hudson’s River marked by the said Sur-
veyors, being 79 Chains and 27 Links te the Southward on a Meridian
from Sneydon’s House, formerly Corbet’s.

i is Therefore the final Determination of the Court That the
Boundary or Partition Line between the said Colonies of New York
and New Jersey, be a direct and straight Line from the said Fork at
the Mouth of the River Mahackamack, in the Latitude of forty-one

% The Astronomical observations and computations for determining the latitudes
here given are said to have been made by David Rittenhouse, of Philadelphia, at that
time one of the ablest Astronomers in America.
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degrees twenty-one minutes and thirty-seven seconds to Hudsen’s
River at the said Rock, in the Latitude of forty-one degrees as above
deseribed,
(Signed) “CHas. STEWART,
“ANDREW ELi10T,
“ ANDREW OLIVER,
“JaRep IngErsoLL.”

“Samuel Holland and Charles Morris, Esquires, two of the mem-
bers of the Court not Concuarring in a part of the foregoing deter-
mination, viz., That part respecting the Station at Hudson’s River,
desired to have their Reasons for such their Dissent entered on the
Minutes of our Proceedings, which was allowed and they are as
follows:

“The Northern Boundary of the Province of New Jersey, is the

" matter Submitted to our Consideration and to Ascertain the Extremi-
ties of the Partition Line upon Hudson’s and Delaware Rivers,

“In doing this We are to proceed upon Principles of Justice and
Equity, having respect to the Proofs. This we apprehend to be [the]

- Language and Intent of [our] Commission and It is necessary It
should be so because the Country was but little known at the Time
The Grants to the Duake of York were made, and We must of neces-
sity have reconrse to the ancient Maps which were in being at Time
of ‘making these Grants. '

“ It is difficult to ascertain with precision what Lands passed to the
Duke of York by his Grant, Either from the Express Words of the
Grant or by any Maps of the Country that appear to us to have been
then extant. Nor is it probable that the Duke or his Grantees were
better Informed when He Conveyed New Jersey to Berkley and Car-
teret ; the best Lights We bave on this Matter are the Maps of
Vischer.

“The words relative to the Latitude in the Grants to Berkley and
Carteret, are words of Description concerning the Northernmost
Branch of Delaware, and We do not find wpon Inquiry any Branch
in the Latitude mentioned. A Branch nevertheless Seems to be In-
tended. The Branch nigh to that Latitude is Mahackamack and
which, from a view of this Ancient Map we are Induced to believe
was the North Partition point intended by the Parties, and think in
Justice and Equity onght to be so determined, because 2 Line from
Hudson’s River to the Branch at Easton, claimed on the part of New
York, or to that of the Poughpaxtonk and Mohawk Branches claimed
by New Jersey, would Involve many of his Majesty’s subjects in Ab-
soluie Ruin who hold respectively under Each Government,

“1t is therefore upon this principle The Point on Hudson’s River
we apprehend ought also to be fixed, for as It appears by Vischer’s
Map that the Latitude of forty-one on Hudson’s River, which Map
We apprehend was the Guide and direction to the Duke in forming
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his Grants to Berkley and Carteret. This Map, ascertains the Lati-
tude of forty-one on the npper part of the Manhattan’s Island.

“If the Country therefore was vacant we should not Hesitate in
Declaring that the Latitude of forty-one as laid down in the Ancient
Maps would in Egnity be the Station on Hudson’s River, and more
Fapecially because We have had abundant Eszperience in our own
Departments to Observe that the Ancient Geographers find their
Latitudes in these parts of the Continent Several Miles more South-
erly than they are found to be by more modern Observations. In
Tenderpess therefore to the New Jersey Settlers, We are Inclined to
a more Northern Station and in settling the place where, Consider
that before the Contested Territory was planted a Place due West of
Frederick Phillips Mills gained the Reputation as the Station Point
upon Hudsen’s River, and a Line from this Station which appears
to be Anciently fixed by the Governments concerned will be the Least
detrimental to the Settlers, and one more Northerly will Comprehend
many Farms in a populous Neighborhood held under New York by
Ancient Patents. We Cannot help being of Opinion That a Line
thence to the Mahackamack Branch will be the most Just and Equit-
able of any We can fix upon agreeable to the design of the Royal.
Commission which We imagine will be most Conformable to His
Majesty’s Gracious Intentions to His Subjects in both Provinces.

(Signed) “SamyueL HoLLaxp,
“(CrArLES MORRIS.”

This decision did not satisfy either of the parties, and strenuous
efforts were made to appeal from it, but these met such discountenance
in England that the ageuts of the two Provinces finally agreed to
accept it, as appears from the following extract from the Proprietors’
Minutes, Vol. B, p. 91:

“At a Council of Proprietors of the Fastern Division of New
Jersey, held at Perth Amboy, Sept. 14th, 1770.

“The agents for managing the controversy on the boundary line
between this Colony and the Colony of New York, delivered in a re-
port in the following words:

¢ The agents for managing the controversy of settling the division
line, with the colony of New York, Do Report that immediately after
the Jast stated meeting Messrs Stevens, Cuyler and Rutherfurd met
. the agents of New York and signed the agreement, a copy of which
had been laid before the Board with the only alterations respecting
the manner of applying for the acts of the Legislature, and inserting
the names of Messrs Stevens, Parker and Rutherfurd as the persons
who were to attend the running of the line on the part of New
Jersey, and Messrs Wickham and De Noyelles on the part of New
York, .
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¢“¢That in consequence thereof the 22nd of May last Messrs Stevens
and Parker with Anthony Dennis their Surveyor, met Messrs Wick-
ham and De Noyelles with James Clinton their Surveyor at Orange-
town, where many of the adjacent inhabitants were assembled and
were utterly averse to having the proposed line run, but on the con-
trary with many threats declared they were determined to prevent it,
on which being apprehensive they might be obstructed if they begun
on Hudson’s River and Mr. De Neyelles declaring if they were he
would proceed no further, they all agreed to begin on the Station
Mahackamack hoping the people opposing would be better informed
on their return. Accordingly they set out but from the badness of
. the weather did not begin before the 25th in the evening when they
set off from the Station .aforesaid and proceeded on a course 8. 53
deg. 15 mip. E. from day o day to the 7th of June when they were
stopped a few chains across Saddle River by at least 50 men. They
then concluded to set over to the line run and measured last summer
by Clinton and Dennis, from Phillips’ Mill to Minisink Island, which
was done. They afterwards crossed Hudson’s River and being shown
the latitude of 41 deg. observed last summer, they finished the traverse
from thence to the Mills, and returned to Garret Hoppen’s to pro-
tract their work, On the 14th, Mr. Wm. Bayard, met them at
Orangetown and the inhabitants at last agreed that the line should be
run, on which the Surveyors began where they left off and fell about -
seventy links sonthward of the marked rock at the latitude of 41
degrees;
“‘Accordingly on the 20th they set off from the said rock on a
course N. 54 deg. 35 min. W. and continued running the same to the
' day of July when they finished at Mahackamack, and fell four
chains and fifty links southwards of the Station, and as a mark is set
up at every mile, offsets can be easily made to the true line. The
Surveyors in company with Messrs Rutherfurd and Wickham then
went to Goshen where they finished two maps of their work, signed
by them both, one of which is now laid before the Board. And fur-
ther report that during the rupning of said line they had frequent
meetings with the inhabitants near the same and took an account
under what government and by what title they held their possessions,
and that the New Jersey agents have the accounts of the possessions
under New Jersey to the northwards of the line, and the New York
agents have the account of the New York possessions to the south-
ward of said line. They now beg leave to observe to the board that
as by the agreement application is to be made to the Legislature for a
law in conformity to the same and as the assembly is now called to
meet at this place the 26th instant they request the opinion of the
board in what manner further to proceed.’
“ Which [report] being considered is approved and the beard is of
opinion that advertisement be immediately inserted in the Newspapers
and set up in the most public places, on the line in the counties of
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Bergen and Sussex, of the intended application to the General As-
sembly for obtaining an act to confirm said agreement and Lord Stir-
ling is requested to prepare 2 draft of a petition to the Assembly for
that purpose. It is recommended to the above agents to meet the
agents on the part of New York to confer with them, that their
actions may be similar in their application for the like law.”

The law was prepared, passed and approved, as appears from the
following, which is on file in the Secretary’s office at Trenton :

“At the Court of St. James', the Ist day of September, 1773.%

PRESENT.

“The Kings Most Excellent Majesty, Arch Bishop Canterbury,
Earl of Pomfret, Hans Stanley, ¥sq., Lord Chamberlain, Viscount
Barrington, Richard Righy, Esq., Earl of Rochford, Lord North,
Sir John Goodricke, :

“Whereas the Governor of his Majesty’s Colony of New Jersey
with the Council and Assembly of the said Colony did in September
1772, pass an Act which hath been transmitted in the words follow-
ing, viz.:

“‘An Act for establishing the boundary or partition Line between
the Colonies of New York and Nova Crsarea or New Jersey, and for
confirming the titles and possessions ; '

“‘ W hereas the Boundary or Partition line between the Colonies of
New York and Nova Cwmsarea or New Jersey from the Station of
Hudson’s River to the Station on Delaware River not being duly
ascertained and the extent of their respective jurisdictions remaining
uncertain and the due and regular administrations of government in
both Colonies being by that means greatly obstructed the respective
Legislatures of both the said Colomes did by acts for that purpose
passed concur in submitting the title and property of the lands affected
by the said boundary or partition line, in both Colonies to such a
method of decision as his most gracious Majesty should think proper
by his royal cormmission or otherwise to institute and appoint, of
which acts bis majesty was pleased to declare his approbation and by
his royal commission under the great seal of Great Britain bearing
date the seventh day of October in the seventh year of his reign did
authorize and appoint certain persons therein named or any five of
them to be his majesty’s Commissioners for ascertaining, settling and
determining the boundary aforesaid between the said Colonies, and
Whereas, a sufficient number of Commissioners named in the said
Commission on the seventh day of October in the year of our Lord
one thousand seven hundred and sixty-nine, did determine that the

* Book C 3, Commissions, p. 11.
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boundary or partition line between the said colonies of New York
and New Jersey should be a direct and straight line from the fork or
branch formed by the junction of the stream or waters Mackackamack
with the river called Delaware or Fishkill in the latitude of forty-one

degrees twenty-one minutes and thirty-seven seconds as found by the -

Surveyors appointed by the said Commissioners to a rock on the west
side of Hudson’s River marked by the said Surveyors in the latitude
of forty-one degrees being seventy-nine chains and twenty-seven links
to the southward on a Meridian from Sneydon’s house formerly Cor-
bet’s from which determination the agents of both the said Colonies
appealed to his Majesty in his privy Council; And Whereas several
tracts of land to the Northward of the said partition line so decreed
by the said Commissioners have been heretofore taken up or sold and
hitherto and still are held and possessed by virtue of titles derived
from and under the government of New Jersey or the general pro-
prietors of the same or some or one of them, to wit; * * *

[Here follows a list of said tracts of land.]

t«¢ANp WHEREAS several other tracts of land to the southward of
the said partition line so decreed by the said commissioners have
been heretofore patented and hitherto and still are held and possessed
by virtue of titles derived under the government of New York, to
Wit; L T

[ Here follows a list of these tracts of land.]

«¢And Whereas it is conceived just and equitable that the present
possessors of the said lands on each side of the said partition line who
have not only purchased the same for a valuable consideration but
many of them have laid out all their substance in the improvement
thereof should be secured in the enjoyment of the fruits of their labor
and industry. Be it therefore enacted by His Excellency the Gov-
ernor, the Couneil ané the General Assembly, and it is hereby enacted
by the anthority of the same that the said partition line so decreed by
the said Commissioners is and shall forever hereafter remain and be
the boundary and line of partition between this Colony and the Colony
of New York. - .

“«¢AxD BE 1t FURTHER ENACTED by the authority aforesaid that,

James Parker, Johua Stevens and Walter Rutherfurd, Esquires, or any
two of them shall be and hereby are appointed Commissioners to join
with such as are appointed on the part of the Colony of New York
to ascertain and mark the said partition line so that it may be suffi-
ciently known and distingnished. And the said Commissioners are
hereby directed and required to mark the before mentioned rock on
the west side of Hudson’s River marked by the surveyors in the lati-
tude of 41 deg. with a straight line throughout its surface passing
through the places marked by the surveyors and with the followin

words and figures to wit: Latitude 41 deg. North, and on the Soutﬁ

NEW JERSEY GEOLOGICAL SURVEY



56 GEOLOGICAL SURVEY OF NEW JERSEY.

side thereof the words New Jersey and on the north side thereof the
words New York, and to mark every tree that may stand in the said
line with five notches and a blaze on'the northwest and southeast sides
thereof and to put up stone monuments at one mile distance from each
* other along the said line, and to number such monuments the number
of miles the same shall be from the before mentioned rock on the west
side of Hudson’s River, and mark the words New Jersey on the south
side and the words New York on the north side of every of the said
monuments ; the one-half the expense whereof shall be paid by the
Colony out of any moueys which may be in the treasury upon war-
rants to be issued by the Governor or Commander-in-Chief of this
Colony for the time being, with the advice of Council, provided the
whole expense to be paid by this Colony shall not exceed the sum of
fifty pounds. And be it further enacted by the authority aforesaid,
that the several patentees, vendees, possessors and claimants of all and
every the said tracts of land to the southward of the said boundary
or partition line which are now held and possessed in virtue of titles
derived under the government of New York as above described, and
their heirs and assigns shall severally hold and forever enjoy the
property of all and any and every of the said tracts of land so as
aforesaid respectively purchased and possessed as fully and in the same
manner to all intents and purposes whatsoever as if the same had by
virtue of this act been determined to be within the Colony of New
York, without let, suit, disturbance or molestation of the general pro-
prietors of New Jersey or any of them or any person or persons
claiming or to claim by from or under the said general proprietors or
any or either of them or by virtue of any title derived under the said
government of New Jersey, Provided always And be it further enacted
by the authority aforesaid that it shall and may be lawful to and for
.any persons claiming titles under the said government of New York
to any of the aforesaid lands or tenements hereby intended to be secured
to the purchasers and possessors under the said government of New
York to the southward of the said Boundary or Partition line to
commerce, sue, prosecute and maintain any writ, sait or action for the
recovery of their rights, this act being only designed to counfirm the
titles to such lands lying to the southward of the said Partition line
as are in manner aforesaid actually held and pessessed under the gov-
ernment of New York, against all claims under the general proprie-
tors or Government of New Jersey but not to determine the particular
rights of the claimants of such Jands under the government of New
York ; Provided always that this act shall not be in furce or take
effect until His Majesty shall have given His Royal assent both to
this act and a similar act passed by the Governor or Commander-in-
Chief and the Council and the General Assembly of the Colony of
New York the 16th day of February, in the 11th year of His Present
Majesty’s reign cntitled An Act for establishing the Boundary or

NEW JERSEY GEOLOGICAL SURVEY.




PHYSICAL DESCRIPTION. 57

Partition line between the Colonies of New York and Nova Cesarea
or New Jersey and confirming titles and possessions.

“¢Council Chamber,September 25, 1772.
This bill having been three times read in
Council—Resolved that the same do pass.

“ By order of the House.
“‘Davip OGDEN, Speaker,

‘¢ Houseof Assembly, Sept. 23, 1772.
This Bill having been three times
read in the House of Representatives,
Resolved that the same do pass.

“¢ By order of the House.

“¢CorT’D SKINNER, Speaker.

“¢ Couneil Chamber, September 26,1772,
T assent to this Bill, Enacting the same,
and order it to be enrolled.
¢ Wu. FRANKLIN.

“¢Which uet together with a representation from the Lords Com-
missioners for Trade and Plantations, thereupon having been referred
to the Consideration of a Commitiee of the Lords of His Majesty’s
Most Honorable Privy Council for Plantation affairs, the said Lords
of the Committee did this day report as their opinion to His Majesty
that the said act was proper to be approved. His Majesty taking the
same into consideration was pleased with the advice of His Privy
Council to declare his approbation of the said act and pursuant to
His Majesty’s royal pleasure thereupon expressed, the said act is hereby
confirmed finally enacted and ratified accordingly—Whereof the Gov-
ernor or Commander-in-Chief of His Majesty’s said Colony of New
Jersey for the time being, and all others whom it may concern are te
take notice and govern themselves accordingly.

“¢STEPHEN COTTRELL.

»n

" The directions to ascertain and mark the division line were carried
out, as appears by the following extract from the Proprietors’ Minutes,
Vol. B, pp. 181 and 182:

“At a Council of the Proprietors of the Fastern Division of New
Jersey held at Perth Amboy, April 15, 1775,

« Messrs. Stevens and Rutherfurd, two of the Commissioners on the’

~part of New Jersey for settling the Jine of division between this
Province and the Provinee of New York delivered in a report in the
following words.

“The Commissioners in behalf of the colony of New Jersey.ap-

pointed to settle the partition or boundary line between the said
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colony and the colony of New York, do report, that according to
appointment made with the Commissioners in behalf of the colony
of New York, they arrived at Tappan the 16th day of October last,
and having attentively taken their beginning from the rock on Hud-
son’s River marked latitude 41 deg. they proceeded to run a random
line calculated by former runnings with all the exactness in their
power, and set up a post at each mile. That at Mahackamack they
again caleulated a course which they also run, and together with the
former running corrected each station, and according to {aw set up stone
monuments at every mile’s distance until their return to the rock on
Hudson’s River which they also marked, and further that the Com-
missioners of both colonies executed a joint instrument in writing,
certifying the final settlement of the said line of partition, which they
now deliver to the Board, together with the accounts of expenses
attending the said settlement, all which they now submit to the eon-
sideration of the board.

“Joaxw STEVENS,

“WarLTeR RUTHERFURD.

“ Which being considered the said report is much approved of and
it is ordered that the joint instrument certifying the final settlement
of the line together with the surveyors ceriificate be proved and re-
corded both in the Proprietors and Secretary’s offices, and that the
accounts be referred to Messrs. Cuyler, Bland and Jobn Johnston or
any two of them to examine and report thereon.”

The commissioners’ report was proved in 1785, and is recorded in
the proprietors’ Book D of Miscellaneons Records, p. 63. The sur-
veyors’ certificate was not found on the proprietors’ records, but it is
on file with the commissioners’ report in the office of the New York
Secretary of State, at Albany. And they are as follows:

“# COMMISSIONERS REPORT.

“In pursudnce of an Act of Assembly of the Colony of New
York entitled an Act for establishing the Boundary or Pactition line
between the Colonies of New York and Nova Ceesarea or New Jersey,
and for confirming Titles and Possessions, And of one other Act of
Assembly of the Colony of New Jersey eatitled An Aect for establish-
ing the Boundary or Partition line between the said Colonies of New
York and Nova Cwesarea or New Jersey, and for confirming the Titles
and Possessions. "We William Wickham and Samuel Gale, two of
the Commisstoners in the first of the said Acts mentioned, and John
Stevens and Walter Rutherfurd two of the Commissioners in the
other of the said Acts mentioned, Do hereby certify that we have
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ascertained and marked the Partition line in the said Acts mentioned
so that it may be sufficiently known and distinguished. In doing
this husiness we have been greatly assisted by James Clinton and
Anthony Dennis, Surveyors, by us appointed for that purpose, as will
more particularly appear by their certificate herennto annexed.

“That the rock on the west side of Hudson’s River marked by the
surveyors in the said Acts mentioned, in the latitude of 41 degrees,
we have marked with a straight line through its surface passing
through the place marked by the said surveyors and with the follow-
ing words and figures to wit: Latitude 41 deg. North, and on the
South side thereof the words New Jersey, and on the North side
thereof the words New York. That we have marked trees, agreeable
to the said Acts, standing in the said line, with a blaze and five
notches under the same. And that we have erected stone monuments
at one mile distance from each other along the said line, except the
monument number twenty-six which by reason of the Long Pond we
were obliged to place one chain further from the Station on Hudson’s
River. And we have numbered the said monuments from the West
side of Hudson’s River, beginning with Number One, and ending
with Number Forty-eight, and have marked the words New York, on
the North side of each of said monuments, and the words New Jersey
on the South side of each of the said monuments.

“In witness whereof we have hereunto set our hands and seals,
the thirtieth day of November, one thousand seven hundred and sev-
enty-four.

“Sealed and signed in presence of

“RoBerT Harr,

“ CHARLES WICKHAM CROOKE,
“ Joux STEVENS, Jr.,

“ Wn. S. LivixasTox.

(Signed) W. WICKHAM,
SaMUEL GALE,
JouN STEVENS,
WarTeEr RUTHERFURD.

“ SURVEYORS CERTIFICATE.

“We James Clinton, of Ulster County, in the Province of New
York, and Anthony Dennis of Monmouth County in the Province of
New Jersey, Surveyors employed by the Commissioners appointed by
Acts of the Assembly of the said Provinces for ascertaining and
marking the Partition line between the said colonies Do certify that
we have run the said Partition line with the utmost care and exact-
ness we were capable of. That in Running 8aid Line we found in
several parts thereof the needle attracted which we corrected by stak-
ing, That from the Station Rock marked on the west side of Hud-
son’s River, in the latitude of Forty-one Degrees to the fork or branch
formed by the junction of the stream or waters called the Machacka-
mack with the River called Delaware or Fishkill the course according
to the best of our judgment is North Fifty-four Degrees and Forty
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minutes West as the Magnetic needle now points, and that the dis-
tance between the two stations is Forty-eight miles and Thirty-eight
Chains. In witness whereof we have hereunto set our hands and
seals the twenty-sixth day of November, in the year of Our Lord
one thousand seven hundred and seventy-four.
. “JaMEs CLINTOR,
“ANTHONY DENKNIS.

“Sealed and Delivered in the presence of

“ BARENT MARTLINGS,

“JacoB GARRABRANTS.”

“Be it remembered that on the nineteenth day of September, in
the year of Our Lord One thousand seven hundred and eighty-five,
appeared before me Azariah Dunham one of the Judges of the Court
of Common Pleas in the County of Middlesex, John Stevens one of
the subscribing witnesses to the within instrument who being sworn
upon the Holy Evangelist saith he saw the within mentioned William
Wickham, Samuel Gale, John Stevens and Walter Rutherfurd seal
and deliver the within instrument as their voluntary act and deed for
the uses therein mentioned.

“Taken and acknowledged before
me AzariaH DUNHAM,

} JOoHN STEVENS, Jr,
“ Examined and agrees with the original,

“ JAMES PARKER.”

The work of this commission has been given here in detail, because
the results reached by it have been recently confirmed by a new com-
mission, by the Legislatures of hoth States concerned and by the
Congress of the United States. It had been found, however, during

- the progress ef the Geological Survey, that the line, as ran in 1774,
was not a straight line, but an irregular curved line, and as several of
the monuments had been destroyed or lost, the Board of Managers
authorized the State Geologist to survey the line. This survey was
made during 1874, by Prof, E. A. Bowser, and the report made on
the work in that year embodies also the history of the disputes and
work of the commissions on the line from the beginning.* This
survey showed that the line at Greenwood lake was 2,415 feet south
of a straight line, and that the former surveyors had followed a mag-
netic thomb line as nearly as the large amounts of local attraction
met with would allow them to run, )

As a result of this examination, the following act was passed :

*Report on a Survey of the Boundary Line between New Jersey and New York,
made in July and Avgust, 1874.  Geo. H. Cook, State Geologist.
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“An Act appointing commissioners to locate the forthern bonndary
line between the states of New York and New Jersey, and to °
replace or erect monuments therein.* :

“Approved April 13, 1876.

“Wargras, The state of New York passed av act, May twenty-
sixth, eighteen hundred and seventy-five, authorizing the regeuts of
the university of the state of New York, in connection with the
anthorities of Penusylvania .and New Jersey, respectively, to.replace
any monuments which have become dilapidated or heen removed on
the boundary lines of those states, and it being suggested that there
is uncertainty about the true location of the boundary line between
the states of New York and New Jersey, as defined in the act entitled
‘An act establishing the boundary or partition line between the
colonies of New York and Nova Casarea, or New Jersey, and for
confirming the titles and possessions,” passed the twenty-sixth day of
September, seventeen hunSred and seveniy-two, and confirmed by the
king in council, the first day of September, seventeen hundred and
seventy-three ; now, therefore,

“Sgc. 1. That the governor of this state be and he is hereby
authorized to appoint three commissioners, with power on the part of
this state to meet any authorities of the state of New York who may
be duly authorized, and with them to negotiate and agree upon the
true location of said boundary line between the states of New York
and New Jersey as defined in said act of September twenty-sixth,
seventeen hundred and seventy-twe, and also to replace any monu-
ments which may have become dilapidated or been removed on said
boundary line, or to erect new ones; which agreement shall be in
writing, and signed and sealed by the anthorities of the state of New
York and the commissioners of this state, but shall not take effect
unless confirmed by the respective legislatures of the states of New

York and New Jersey.

“Sec. 2. That the governor is hereby authorized to fill any vacan-
cies in said commission occasioned by death, resignation or otherwise.

“Skc. 3. That the expenses of sald commissioners shall be paid by
the treasurer on the warrant of the comptroller, after being first
approved by the governor.”

“ A Bupplement to an act entitled ‘An act appointing commissioners
to locate the northern boundary line between the states of New
York and New Jersey, and to replace or erect monuments
therein,’ approved Aprl thirteenth, one thousand eight hundyed
and seventy-six.t :

N “Approved March 25, 1881,

“1. That the commissioners appointed under said act to which this
is a supplement, shall, in addition to the authority conferred by said

#* Revision of 1878, p. 1180,
+ Supplement to Revision, 1877 to 1886, p. 1023.
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act, have authority, in their discretion, to proceed to ascertain and
agree upon the location of the northern boundary line between the
states of New York and New Jersey, as originally established and
marked with monuments; and in case any monuments are found
dilapidated or removed from their original location, said commis-
sioners are authorized to renew or replace them, in a durable manner,
in their original positions, and to ereet such additional monuments at
such places on said line as they may deem necessary for the proper
designation of the boundary line of said state. .

“2, That any agreement made by the said commissioners shall be
in writing, and signed and sealed by the authorities of the state of
‘New York and the commissioners of this state, but shall not take
effect uvless confirmed by the respective legislatures of the states of
New York and New Jersey.”

Under this act, Abraham Browning, Thomas N. McCarter and
George H. Cook were appointed by the Governor, Commissioners on
the part of New Jersey.

The following extracts are from the Report of the New Jersey
Commissioners concerning the northern boundary line between the
States of New York and New Jersey, made to the Governor in 1883 :

“The Joint Commission met at Piermont, on the 20th of July, 1881.
At this meeting there were present, Abraham Browning, Thomas N.
MeCarter and Geo. H. Cook, Commissioners for the State of New
Jersey, and Henry R. Pierson and Elias W. Leavenworth, Commis-
sioners for the State of New York, together with David Murray,
Secretary of the Board of the New York State University ; Chauncey
M. Depew, the third Commissioner from the State of New York was
not present.

“The members organized as a Joint Commission, by the appoint-

ment of Abraham Browning, President, and David Murray, Secretary.
After a review of the data in hand, to guide them in the discharge of
their duties, it was concluded by ail that the principles enunciated in
the decisions of the United States Supreme Court, Iu cases like this,
should gunide here. And that the boundary line in question between
the two States, though not perfectly straight, as ordered in the descrip-
tion made by the Commission of 1769, is the line which was run by
the Commissioners and their surveyors in 1774, and most of the
monuments set by them to mark it are still in their places; and that
this line, so Jong established and recognized, must still be accepted as
the true one. And in accordance with this conclusion the duties of
the Commission are limited to the restoration of monuments lost, to a
careful adjustment of all the menuments, to an accurate measure-
ment of the line, and fuiler description and references for all its
permanent marks,

+
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“It was also resolved that Edward A. Bowser, survéyor, who made

.a reconnoissance of the line in 1874, for the State Geologist of New

Jersey, be in charge of said work, in conenrrence with a surveyor to
be appointed by the New York Commission ; and that these surveyors
should at onee proceed to examine the line, and ascertain the number
and character of the monuments required, and report the same, with
such recommendations as they may deem proper, to the Joint Com-
mission for further action. The meeting then adjourned.

“The New York Commission appointed H. W, Clarke as their sur-
veyor. And Prof. Bowser and Major Clarke, according to their
instructions, examined the line and reported their conclusions and
recommendations to the Commissioners at their next meeting, which
was held at the St. Nicholas Hotel, in New York City, November
30th, 1881.

“At this meeting were present Gen, Leavenworth, Mr. Depew and
Prof. Murray, on the part of New York, and Mr. Browning, Mr.
McCarter and Prof. Cook, on the part of New Jersey., The report
of the surveyors was received and discussed, and instructions prepared
for their guidance in surveying the line and setting its monuments.”

They were instructed to determine as nearly as practicable the
location of the old boundary monuments and reset them. Also to
establish a new monument at the east side of, and contiguous to the
old monument, and in line therewith, Where one or more of the old
monuments could not be found, they were to run straight between the
nearest adjacent mile points whose locations were known, and estab-
lish the new monuments on this straight line. The mile monuments
were to be of granite, four feet long, the top dressed six inches square
for a distance of six inches down, with the leiters “N. Y.” on one side
and on the opposite side “N. J.;” upon a third side a number corres-
ponding to the number of the original mile-stone. At the crossing
of each highway and railroad were to be set granite monuments four
and one-half feet in length, and six by twelve inches in cross-section.
The mile monuments were to project six, the road monuments twelve
inches above the surface when set. Special terminal monuments were
to be established at or near the ends of the line,

“The survey of the line was begun on the 6th of April, 1882, and
completed on the 14th of June following; and the resetting of the
old monuments, and the setting of new and additional ones was begun

on the 24th of June and completed on the 11th of August.

“The old mile-stones were made of the stone found in the country;
they were about 4 feet long, from 15 to 18 inches wide, and from 5 to
7 inches thick ; about 18 inches of their length was under the surface,
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leaving them standing about 2% feet high; and their breadth was in
the direction of the line. The words ‘New York’ were cut on the

, north side of each stone, and ‘New Jersey’ on the south side; and
the number of miles from the east end of the boundary was also cut
on them. '

“Of the 48 original mile-stones, all except 6§ were found; these
were the 26th, 31st, 34th, 36th, 41st and 47th. The 26th falls in
Greenwood lake, and no attempt was made to set one there, The
other missing stones were replaced according to the instructions, except
the 36th, which was reset according to the very plainly marked prop-
erty lines,

“In the rough country over which the line runs, the original mea-
surements for the miles could not be very accurate. The following
tabular statement gives the length in feet of the spaces between the
old mile-stones :

MILE-STONES.

Bistance west
from preceding

Mile-stone. mé]e-{fmne, Location, {The figures are for feet.)
in feet.
I. 56282 971/ east of Rockland road, on west slope of Palisade moun-
fain,

I

I 52060 1,501 east of Northern railroad, in Tappan timber swamp,
IIL. 5,304.6 5847 east of summit of Andre hill, Tappan.
IV. 52411 On slight elevation, 2,419 east of Neuvy and Orangeburg road.
V. 5,261.3 In woods, 50 paces west of clearing, 2,842/ west of above road.
VI 52252 On east slope of hill, 927/ west of road, and 2,800” west of
Hackensack R.
VIL 52411 Just east of summit of vidge, 1,640 east of New Jersey and
! New York railroad.
VIIT. 5,2531.1 250 paces west of Pascack creek, 120 paces east of road.
1X. 52842 North of Upper Montvale church, 1097 west of read to Monsey.
N. 5,286.7 XNorth of Chestnut Ridge church, 3187 west of road to Monsey.
XI. 52676 Abont 100 yards west of Saddle river, 1,217/ west of Saddle

River road.

XII. 52698 At west foot of hill, 1,186 west of road from Saddle River to
Safferns,

XIIL 5,208, West slope of hill, 8787 east of road from Ramsey’s to Tall-
man’s.

XIV. 5,298.2 About 400 yards west of summit of high ridge, 1 mile east of
Suflerns.
XV. 5,280. 441’ wesl of Erie railroad, and about 3,000” southeasi of Suf-
ferns station.
XVI. 5363, 200 yards due south of a rocky knob of Ramape meuntain, 1
mile novthwest of Sufferns.
XVII. 5,141.6 Southeast edge of small clearing, about three-eighths mile
southwest of Log chapel. -
XVIII. 5301.2 Half-way down west slope of Ramapoe mountain, in open field,
XIX., 5,187.9 Near top of vidge and 60 paces east of road, between Negro
and Sheppard ponds.
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Distance west
from preceding
Mile-stone. mi e-fstone. Location, (The figures are for feet.)
in feet.

XX.- 52274 In wet meadow, 2,000 feet northwest of Sheppard's pond, 80
paces west of woods.
XXI. 532029 100 paceseast of road from Ringwood to Snyder mine, west slope.
XXII. 52685 About 8300 yards southeast of summit, on southeast slope of
Black Rock mountain. . ‘
XXIII. 4,585.9% In swamp at east foot of Beech mountain, 1,0007 N. 20° E.
from Morris’ house.
XXIV. 51973 West side of wood road, half-way down west slope of Beech
mountain, .
XXV. 52474 About 100 yards west of wood road, in depression in ridge east |
of Greenwood lake.
XXVI. 52822 On east edge of a point of land on wesl shore of Greenwood lake.
XXVIL. 5,047.5 On Bearfort mountain, 300 yards west of highest ridge.
XXVIIT. 5,161.1 On east slope of steep hill, 1,295/ east of a by-road to Warwick.
XXIX. 5,232.8 Half-way down west slope of hill, 1,818/ east of Warwick turn-
pike. '
XXX. 53257 On top of mountain, 1,020” east of road from (Green mine.
XXXI. 5280. On westslope of mountain, 1,000” northerly from Layton mine.
NXXXII. 5317. West of Vernon and N. Milford road, 75 paces northwest of
Welling’s main barn.
XXXIIT. 5,356, 7407 west of road from Vernon to Edenville, property of A. Ely,
XXXTIV. 5280. In swampy field, on land of Mr. Layten, east of Pochuck

meadow.
XXXV, 5351. On Pochuck meadow, 700/ east of road from Glenwood to Pine
island.

XXXVIL. 5280, East slope of Pochuck mountain, 40 paces southwest of Daniel
Bailey’s house.
XXXVIIL 51476 Inravine, between two peaksof Pochuck, north edge of a swamyp,
XXXVIIL 5247.5 On Drowned Lands, 1,596/ west of Liberty Corner road.
NXXIX. 52787 50 paces from the foot of the first ridge west of the Wallkill.
XI. 5229.9 200 paces southeast of Iimber's mill, 500 paces enst of New
York, Susquehanna and Western railroad.
XLI. 5,280. 200 paces sounthwest of Aliakim Everitt’s barn, Unionville.
XLII. 5,262. 1 yard west of a white oak between Benjamin and Goeldsmith,
TUnionyille.
XLIIL. 5270, In Jos. L. Clark’s line fence, 1,014 east of road.
XLIV. 53047 Inswampy meadow, 1,619 west of road running north from
Mount Salem.
XLV. 53017 Southwest corner of woods, 34 paces noriheast of Widow Tay-
lor’s house.
XLVI. 52334 200 paces west of east summit of Blwe mountain.
XLVIL. 5280. West edge of wood road, on west slope of Biue mountain.
XIVIIL, 51337 Top of “Hog Back,” 300 paces east of road to Port Jervis.
Tri-States

< ook 2,512.9 1In fork of the Delaware and Navesink.
. "‘Wn_ o T, A —_—

#This is evidently a mistake of ten chiains in the original survey of 1774.
E
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“The magnetic bearing of the line is about north 50° west; some
of the miles, as the 1st, being north 49° 40’ west, and the 24th being
north 54° west, which is the largest variation from the general course.
By means of the drawings and descriptions given in the map and
record boolks, the line may be easily found, and any of its parts
resurveyed.

#The description of the old and the new terminal monuments is
given in the following report to the Joint Commission :

“¢The undersigned, a committee appointed by your Board to ascer-
tain and mark, by substantial and permanent monuments, the terminal
points of said boundary, have discharged the duties assigned them and
herewith report somewhat in detail the work done:

“¢The boundary line in question was settled by a Commission
appointed by the king of Great Britain, and the final decision ren-
dered in 1769 was “That the boundary or partition line between the
said Colonies of New York and New Jersey, be a direct and straight
line from the Delaware river at the fork at the mouth of the
Mahackamack, in the latitude of 41° 21" and 37", to Hudson’s river,
at a rock (on the bank of said river) in the latitude of 41°, as above
described.”

«¢The Mahackamack river is now known as the Neversink, and
the fork at the mouth of it is the south point of Laurel Grove Ceme-
tery. It is a bare lime-stone rock, with its upper surface near the
high-water mark at the confluence of the two streams above mentioned.
It was early marked by a erow-foot cut into the rock, on its upper face.
The mile monuments on the boundary line, which were set by the
Joint Commission of the two States in 1774, are in range with it, and
the traditions of the country people have always recognized it as the
western station point of the boundary. The mark was very plain in
1874, though its cut edges were somewhat smoothed by the exposure
of an hundred years. In 1874 the U. 8. Coast and Geodetic Survey,
at the request of the Geological Survey of New Jersey, determined
acenrately the latitude and longitude of this point, and, at the close of
the work, marked it by drilling a deep hole in the rock and fastening
in it a copper tube filled with lead, and setting and describing proper
witnesses of its location, The station point, according to this deter-
mibation, is in latitude 41° 21’ 22.63"" north; longitude 74° 41’
40.70" west from Greenwich,

“¢This point we bave now marked by setting in the solid rock a
large pillar or monument of granite. This pillar is in one piece, 113
feet long, and with a cross section of something over one foot by two
feet; it weighs nearly three tons, and is set four feet down in an
accurately cut hole in the rock, and fastened with cement mortar; and
is further supported for a foot and a half more by building stone and

— ~—r — ~—-—-hyrtraulic mortar around it; the remaining portion (six feet) is ham-
mer-dressed, and marked on two of its sides. The words ‘ Boundary
Monument,” and the date, ‘1882, are cut on both sides.
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“tThe north side is further marked—

NEW YORK

Hexwy R. PiERSON,
Crauxcey M. Deemw,
Erias W. LEAVENWORTH,
Commigsioners.
H. W, CLauxs,
Surveyor,

“‘The south side is further marked—

NEW JERSEY.

ABRAITAM BROWNING,
Tromas N. McCanrteR,
GeorGceE H. Coox,
Commissioners.
5. A, BOwsER,
Surveyor.

. “¢The location of the monument is particularly favorable for its
protection from mutilation; and solid material and setting give
promise of durability and permanency.*

“¢The eastern end of the boundary, in the description given by the
Commission of 1769, iz said to fall “at a rock on the west side of
Hudson’s river, marked by said surveyors, being 79 chaing and 27
links to the southward on a meridian from Sneyden’s house, formerly
Corbet’s.”” It was described in the report of the Joint Boundary Com-
missioners of the two States in 1774, as “ that the rock on the west
side of Hudson’s river marked by the surveyors (of the Royal Com-
mission of 1769) in the latitude of 41°, we have marked with a
straight line through its surface, passing through the place marked
by said surveyors, and with the following words and figures, to wit:
‘ Latitude 41° north,” and on the south side thereof the words ‘ New
Jersey,” and on the north side thereof the words ‘ New York.”

¢The rock above described is still in place. It is about a mile
below Sneden’s landing, on the west bank of the Hudson, and about

*The top of this stone, containing the inscription, has since been broken off by an
ice gorge in the Delaware. The base remains lirmly imbedded in its place and has
been dreszed smocth. A witness monument has been set up farther back from the
river, containing, besides the above inseription, on the north side the following: “The
corner between New York and Pennsylvania is in the centre of the Delaware river
475 feet due west of the Tri-State Rock,” and on the south side “South 64 degrees
west, 72} feet from this iz the Tri-State Rock, which s the N, W. end of the New
York and New Jersey Boundary, and the north end of the New Jersey and Penn-
sylvania Boundary.” On the east edge or side, cut in sunken letters upon a polished
and margined tablet, are the words “ Witness Monument.”
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six inches above high-water mark, and at the foot of the north end
of the Palisades. It is a long four-sided block of trap-rock, lying
upon one of its sides, Tt is seven feet six inches long, three feet two
inches high, and four feet wide. The marks cut on it in 1774 are
still plain and legible. The “straight line through its surface” is a
vertical line two feet from its north end. It lies 313.21 feet S. 18°
44’ W., from the United States Coast Survey Station Duer; and
fronp the determination of that survey it is in latitude 40° 59/ 48.17"
north ; longitude 73° 54’ 11" west from Greenwich.

“ ¢ By estimation, the rock weighs nearly eight tons, so that it is not
likely to be moved by accident; and it has not suffered from the
action of the elements during the 113 years since it was first marked ;
but it lies immediately under the Palisades, where it is liable to be
buried under the debris which falls from the rocks above; and there
is danger of its destruction or removal in the progress of projected
changes and improvements on the bank of the river, To avoid any
danger to arise from its loss, and also to mark more conspicnonsly the
terminus of the line, a pillar or monument of granite, similar to the
one on the Delaware, and marked in the same way, has been set up
on the boundary line where it crosses the highest part of the Palisades ;
it i9 488 feet from the marked rock on the bank of the river, and is
463 feet above tide level ; it is of the same dimensions as that at the
west end of the boundary, and it is set in the solid trap-rock of the
mountain in the same way as that; it stands opposite a point on the
Hudson River railroad midway between Dobbs’ Ferry and Hastings,
and the boundary line, if extended across the Hudson, would cross
the railroad near the tall, old chimney south of Hastings. By clear-
ing away bushes, the monument is in plain sight of the east bank of
the Hudson from near Sing Sing almost to Yonkers; it is also in
sight on the boulevard at the west foot of the mountain, and near
where the boundary crosses it, The monument stands on the prop-
erty of the Palisades Land Company.

¢ These terminal monuments are of such durable material, and so
firmly set, and are objects of such public attention and interest, that
they seem little liable to destruction and loss.

* * * * * * *
“+ Respectfully submitted,
. “‘GEo. H. Cooxk,
“‘E. W. LEAVENWORTH,
¢ November 17th, 1882, “¢Commitlee. ”

With their report this commission filed also the following docu-
ments in the archives of the State:

‘1. A report upon the terminal monuments of the northern boundary
line of New Jersey, as made by a committee of the Joint Boundary
Commission.
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2. A copy-of the instructions given to the surveyors, for their
guidance in resarveying the boundary line, and setting the several
monuments upon it. (Copied into Book 5.}

3. The surveyors’ report of their work upon the line and its mon-
uments,

4. The field notes of the survey of the New York and New Jersey
boundary.

5. A description of the several monuments which were set upon
the boundary line by the surveyors.

-

6. A topographical map of the country adjacent to the boundary
line, with the line and its monuments correctly placed upon it.

7. An account of all the expenses incurred in the work, with
vouchers for the same.

An agreement was executed and ratified by the following act, which
clesed the work of the commission :

“An Act* to ratify and confirm an agreement made between the com-
missioners appointed on the part of the state of New York, and
the commissioners appointed on the part of the state of New
Jersey, respecting the location of the northern boundary libe
between the states of New York and New Jersey, and the re-
placing and erecting of monuments thereon, bearving date the
seventh day of June, in the year of onr Lord one thousand eight
hundred and eighty-three,

“Approved April 2, 1884,
“Wagrreas, Heory R. Pierson, Elias W. Leavenworth and Chaun-

cey M. Depew, commissioners duly appointed on the part of the state
of New York, and Abraham Browning, Thomas N. McCarter and
George H. Cook, commissioners duly appointed on the part of the
gtate of New Jersey, for the purpose of negotiating and agreeing
upon the true location of the northern boundary line between the-
states of New York and New Jersey, and also of replacing any mon-
uments that may have become dilapidated or been removed on said
boundary line, and of erecting new ones, have executed a certain
agreement in duplicate, which is contained in the words following :

* Qupplement to Revision, 1877-1886, p. 1024,

E
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[“An agreement, made the seventh day of June, in the year eighieen
hundred and eighty-three, between flenry R. Pierson, Elias W.
Leavenworth and Chauncey M. Depew, Commissioners on the part
of the State of New York, and Abraham Browning, Thomas N,
MeCarter and George H. Cook, Commissioners on the part of the
State of New. Jersey.

“ WHEREAS, By the frst Section of Chapter CCCXL. of the Laws

of the state of New York, for the year one thousand eight hundred
and eighty, it was recited, among other things, that whereas, by an
act of the legislature, passed the twenty-sixth day of May, eighteen
bundred and seventy-five, the Regents of the University of the State
of New York were authorized and directed, in connection with the
authorities of Pennsylvania and New Jersey, respectively, to replace
any monawents which have become dilapidated or been removed on
the boundary lines of those states, and it was thereby declared that
the lines originally laid down and marked with monuments by the
several joint commissioners duly appointed for that purpose, and
which have since been acknowledged and legally recognized, by the
several states interested, as the limits of their territory and jurisdic-
tion, are the boundary lines of said states, irrespective of want of
conformity to the verbal descriptions thereof ; and, by the second sec-
tion of the same chapter of the laws of the state of New York, the
said regents were authorized and empowered to designate and appoint
three of their number as commissioners to meet such eommissioners
as may have been or may be appointed on the part of the states of
Pennsylvama and New Jersey, or cither of them, and with such jast-
pamed commissioners, as scon as may be, to proceed to ascertain and
agree upon the location of said lines as originally established and
prarked with monuments; and in case any monuments are found
dilapidated or removed from their original location, said commis-
sioners are anthorized to replace them in a durable manpner in their
original positions, and to.erect such addittonal monuments at such
places on said lines as they may deem necessary for the proper desig-
nation of the boundary lines of said states;
. “AND WHEREAS, ALs0, The above-named MHenry R. Pierson,
Elias W, Leavenworth and Chauncey M. Depew having been duly
designated and appointed by the said the Regents of the University
of the state of New York, commissioners ou the part of said siate
for the purposes mentioved in the said aet; .

“AND WHEREAS, A180, By an act of the legislature of the state of
New Jersey, entitled ‘An ot appointing commissioners to locate the
northern boundary line between the states of New York and New
Jersey, and to replace and erect monuments thereon,” approved April
13th, 1876, the governor of the state of New Jersey was authorized
to appoint three commissioners, with power, on the part of said state
of New Jersey, to meet any authorities on the part of the state of
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New York who may be duly anthorized, and with them fo negotiate
and agree upon the true location of the said boundary line between
the states of New York and New Jersey, and also to replace any
monuments which may have become dilapidated or been removed on
said boundary lities, and to ereet new omes, which agreement it was
thereby enacted should be in writing, and signed and sealed by the
authorities of the state of New York and the commissioners of the
state of New Jersey ; ,

“AND WHEREAS, The zbove-named Abraham Browning, Thomas
N. McCarter and George H. Cook have been duly appointed com-
missioners on the part of the state of New Jersey under said act;

“AND WHEREAS, By a supplement to the last said aet, approved on
the 25th day of March, 1881, the commissioners under the last said
act were, in addition to the authority conferred by the last said act,
also authorized, in their discretion, to proceed to ascertain and agree
nupon the location of the northern boundary line between the states of
New York and New Jersey, as originally established and marked
with monuments ; and in case any monuments are found dilapidated
or removed from their original location, said commissioners were
authorized to renew and replace them in a durable manner in their
original positions, and to erect such additional monuments at such
places on said line as they may deem necessary for the proper designa-
tion of the boundary line of said states;

“AND WHEREAS, The said commissieners, acting for and on behalf
of their respective states, have entered upon the performance of the
duties imposed npon them by the said acts, and have, in pursuance of
the anthority to them severally given as aforesaid, agreed, and hereby
do agree, as follows: ’

“ First. The line estending from the Hudson river on the east to the
Delaware river on the west, as the same was laid down and marked
with monuments in 1774 by William Wickham and Saruel Gale,
commissioners on the part of the then colony of New York, duly
appointed for that purpose in pursuance of an act of the assembly of
the colony of New York, passed on the sixteenth day of Febrnary,
1771, entitled ‘An act for establishing the boundary or partition line
between the colonies of New York and Nova Ceesarea, or New Jersey,
and for confirming titles and possession,” and John Stevens and Walter
Rutherfurd, eommissioners on the part of the then colony of New
Jersey, duly appointed in pursuance of an act of the assembly of the
colony of New Jersey, passed on the twenty-third day of September,
1772, entitled ‘An act for establishing the houndary or partition line
between the colonies of New York and Nova Cwesarea, or New Jer-
sey, and for confirming titles and possession,” which said line has
since been acknowledged and recognized by the two states as the limit
of their respective territory and jurisdiction, shall, notwithstanding
its want of conformity to the verbal description thereof, as recited by
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said commissioners, continue to be the boundary or partition line
between the said two states;

“ Provided, that wherever upon said line the location of one or more
of the monuments erected by said commissioners in 1774 has been
lost, and cannot otherwise be definitely fixed and determined, then and
in that case, and in every case where it is required to establish inter-
vening points on said line, a straight line drawn between the nearest
adjacent monuments, whose localities are ascertained, shail be under-
stood to be, and shall be, the true boundary line.

“Second. The monumental marks by which said boundary line shall
hereafter be known and recognized are hereby declared to be: firsi,
the original monumwents of stone erected in 1774, along said line by
the commissioners aforesaid, as the same have been restored and
re-established in their original positions by Edward A. Bowser, sur-
veyor on the part of New Jersey, and Henry W. Clarke, surveyor on
the part of New York, duly appointed by the parties hereto ; second,
the new monuments of granite erected by the aforesaid surveyors at
intervals of one mile, more or less, along said line, and pumbered con-
secutively, beginning from the Hudson river, and severally marked on
the northerly side with the letters N. Y., and on the southerly side
with the letters N..J.; and third, the monuments of granite erected
by the aforesaid surveyors at intervening points on said line at its
intersection with public roads, railroads and rivers, and severally
marked by them on the northerly side with the letters N. Y., and on
the southerly side with the letters N. J.; and jourth, the terminal
monuments erected at the western terminus of said line at the conflu-
ence of the Delaware and Navesink rivers, and the terminal monn-
ment erected on the brow of the rock called the Palisades, near the
eastern terminus, and the rock lying and being at the foot of the
Palisades on the bank of the Hudson river, and marked as the original
terminal monument of said line established in 1774, as the same are
described in a joint report made to the parties hereto by Elias W.
Leavenworth, commissioner on the part of New York, and George
H. Cook, commissicner on the part of New Jersey.

“Third. The field-books of said surveyors, containing the descrip-
tions of the locations of the several monuments erected by them, and
of the witness marks thereto, the report of said surveyors containing
the account of their work in ascertaining and marking said line,
- together with the topographical map of said line and the vicinity
thereof, and the several documents and books of record containing the
transactions of the parties aforesaid, having been duly anthenticated
and attested by the signatures of the said commissioners, and placed
on file in the offices of the secretaries of state of the two states, shall
constitute the permanent and authentic records of said boundary line,
and are hereby adopted by the parties hereto, and made part of this
agreement. )

“ Fourth. This agreement shall become binding on the two states
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when confirmed by the legislatures thereof, respectively, and when
confirmed by the congress of the United States. .

“IN WITNESS WHEREOF, the suid commissioners have hereto set
their hands and seals, in duplicate, this seventh day of June, in the
year of our Lord one thousand eight hundred and eighty-three.

“HENRY R. PIERSON, [L.s.
\ “F. W. LEAVENWORTH, [1.s.] -
“CHAUNCEY M. DEPEW,[L. 5

“A. BROWNING, L. 8]
®  «THOMAS N. MCCARTER, (L. 5
“GEO. H. COOK, L. 5]

“ Executed in the presence of—

“ Witness as to H. R. Pierson,
“A. C. Jupson, Albany.

“As to commissioners of New Jersey,
“B, WILLIAMSON.

. “ Witness to the signature of F.. W. Leavenworth,
“A. F. Lews.

As to Chauncey M. Depew,
“W. I. VANaRSDALE.”]
R

v

“Therefore,
“Sec. 1. That the aforesaid agreement, and every article, clause,

matter, and thing therein contained, shall be and the same are hereby

ratified and confirmed on the part of the state of New Jersey.”

EASTERN BOUNDARY BETWEEN NEW JERSEY AND NEW YORK.

There were disputes as to this line through Hudson river, New
York bay, and Arthur kill, which Iasted uotil 1833, A commission
was appointed in 1807 and another in 1827, but no result was reached.
A history of these disputes and a statement of the causes which led
the commission of 1833 to adopt the agreetent below given, will be
found in an opinion given by Judge Eimer, in 1862, in New Jersey
Supreme Court case, State v. Babeock, 1 Vr, 29, from which the fol-
lowing is extracted : Up to the close of the Revolution “the charters
of New York city, and the proceedings of its authorities, showed that .
it bad always been claimed that the whole of Hudson river up to the
low-water mark on the westerly shore, belonged to that State. * But
it was only after the Revolution, and when it appeared that, if this
claim was acquiesced in, all the wharves and improvements on the
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Jersey shore would be subject to the control of New York, that New
Jersey claimed that, by conquest from the Crown, the right of New
Jersey was extended to the middle of the river.” When the cormmis-
sioners met in 1833, it was found that those of New York ¢“deemed
it indispensable that their great commercial emporium should have
exclusive control of the police on the surrounding waters, apd full
power to establish such quarantine regulations as should be found
necessary. The commissioners of this State deemed it wise to secure
exclusive property to the soil to the middle of the river, and exclusive
jurisdiction over the wharves, docks and other improvements made or
to be made on the Jersey shore, and of vessels fastened thereto, and
the right to regulate the adjacent fisheries, leaving to New York,
which was thought to be quite as much a burthen as a privilege, the
exciusive jurisdiction over the offenses in or upon the waters or the
land covered by the water outside of low-water mark. * * ¥
Nothing has since occurred to make the propriety of this arrangement
doubtful ; on the contrary, there is every reason to believe that it has
secured important rights to this State which otherwise might have
been lost.”

The history of the commission of 1833 is contained in the follow-

ing acts:

“An Act for the settlement of the territorial limits and jurisdiction
between the states of New Jersey and New York.*

A“Passed Fghruary 6, 1838.

“ WuEREAS, The legislature of the state of New York have recently
passed a law authorizing the governor of that state to appoint com-
missioners, to meet commissioners on the part of this state, to nego-
tiate and agree respecting the territorial limits and jurisdiction of the
state of New Jersey and the state of New York ; and whereas, it is
expedient and desirable that the difference heretofore existing on this
subject should be amicably and speedily adjusted ; therefore,

#1, That the governor of this state, or the person administering
the government of the sume, be and he is hereby authorized to ap-
point three commissioners, with full power on the part of New Jersey
to meet the commissioners appointed or to be appointed under or by
virtne of a law of New York, passed Jannary the eighteenth, eigh-
teen hundred and thirty-three, and with them to negotiate 'and agree
respecting the territorial limite and jurisdiction between the said
states, as to them may seem just; and if, by death, resignation or
otherwise, & vacancy do happen among those appointed by the state of”

* Revision of 1877, p. 1177,
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New Jersey, the governor, or person adminisiering the government
of this state, is hereby authorized to supply the same.

“2. That the said commissioners on the part of the state of New
Jersey, or a major part of them, shall have full power and authority
to agree upon, settle and determine the limits of territory and juris-
diction between the said states, as to them may seem just, and their
agreement in the premises, in writing, signed and sealed by the
said commissioners of both states, or a majority of them, respectively,
if made on or before the first Tuesday of January next, shall be-
conie binding on this state, when confirmed by the respeetive legisla-

" tares of New Jersey and New York, and approved by congress.”

[Bections 3 and 4 execated.]

“An Act to ratify and confirir au agreement made hetween the com-
missioners appointed by the governor of the state of New York,
and the commissioners appointed by the governor of the state of
New Jersey, respecting the territorial limits and jurisdiction be-
tween the said states.®

"' Passed February 26, 1834,
% WagergAs, Commissioners duly appointed on the part of the state
of New York, and commissioners duly appointed on the part of New

Jersey, for the purpose of agreeing upon and settling the jurisdiction

-and territorial limits of the two states, have executed certain articles,

two copies for each state, which are contained in the following words:

“Agreement made and entered into, by and between Benjamin ¥.
Butler, Peter Angustus Jay and Henry Seymour, commissioners duly
appointed on the part and behalf of the state of New York, in pur-
snance.of an act of the legislatare of the said state, entitled “An act
concerning the territorial limits and jurisdiction of the state of New
‘York and the state of New Jersey,” passed January eighteenth, eighteen
hundred and thirty-three, of the one part, and Theodore Freling-
huysen, James Parker and Lucius Q. C. Elmer, commissioners daly
appointed on the part and behalf of the state of New Jersey, in pur-
snance of an act of the legislature of the said state, entitled ‘An act
for the scttiement of the territorial limits and jurisdiction between
the states of New Jersey and New York,’ passed February sixth,
eighteen hundred and thirty-three, of the other part.

“Art. I. The boundary line between the two states of New York
and New Jersey, from 2 point in the middle of Hudson river, opposite
the point of the west shore thereof, in the forty-first degree of north
latitude, as heretofore ascertained and marked, to the main sed, shall
be the middle of the said river, of the bay of New York, of the
water between Staten Island and New Jersey, and of Raritan bay, to
the main sea, except as hereinafter otherwise particularly mentioned.

“Art, 11, The state of New York shall .vetain its present jurisdie-

* Revision of 1877, p. 1178,
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tion of and over Bedlow’s and Ellis’ islands, and shall also retain ex-
clusive jurisdiction of and over the other islands lying in the waters
above mentioned, and now under the jurisdiction of that state.

“ART. I1I1. The state of New York shall have and enjoy exclusive
Jjurisdiction of and over all the waters of the bay of New York, and
of and aver all the waters of Hudson river, lying west of Manbattan
island and to the south of the mouth of Spuytenduyvel creek, and of
and over the lands covered by said waters to the low-water mark on
the westerly or New Jersey side thereof, subject to the following rights
of property and jurisdiction of the State of New Jersey, that is to say:

“(1). The state of New Jersey shall have the exclusive right of
property in and to the land under water, lying west of the middle of
the bay of New York aod west of the middle of that part of the
Hudson river which lies between Manhattan island and New Jersey.

“(2), The state of New Jersey shall have the exclusive jurisdiction
of and over the wharves, docks and improvements made and to be
made on the shore of said state, and of and over all vessels aground -
on said shore, or fastened to any such wharf or dock, except that the
said vessels shall be subject to the quarantine or health laws, and laws
in relation to passengers of the state of New York, which now exist
or which may hereafter be passed.

“(3). The state of New Jersey shall have the exclusive right of
regulating the fisheries on the westerly side of the said waters; pro-
vided, that navigation be not obstructed or hindered.

“Amr. IV. The state of New York shall have exclusive jurisdic-
tion of and over the waters of the Kill von Xull, between Staten
island and New Jersey, to the westernmost end of Shooter’s island, in
respect to such gquarantine laws and laws relating to passengers as now
exist, or may hereafter be passed under the anthority of that state,
and for executing the same; the said state shall also have exelusive
jurisdietion for the Iike purposes of and over the waters of the sound
from the westernmost end of Shooter’s island to Woodbridge creek, as
to all vessels bound to any port in the said state of New York.

“Anrt. V. The state of New Jersey shall have and enjoy exclusive
jurisdiction of and over all the waters of the sound between Staten
1sland and New Jersey, lylng south of Woodbridge ereek, and of and
over all the waters of Raritan bay, lying westward of a line drawn
from the light-house at Princes’ bay to the mouth of Matavan creek,
subject to the foilowing rights of property and juvisdiction of the state
of New York, that is to say:

“(1). The state of New York shall have the exclusive right of
property in and to the land under water lying between the middle of
the said waters and Staten Island.

“(2). The state of New York shall have the exclusive jurisdiction
of and over the wharves, docks and improvements made and to be
made on the shore of Staten Tsland, and of and ever all vessels aground
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on said shore, or fastened to any such wharf or dock, except that the
said vessels sball be subject to the quarantine or heaith laws and laws
in relation to passengers of the state of New Jersey, which now exist
or which may hereafter be passed.

“(3). The state of New York shall have the exclusive right.of
regulating the fisheries between the shore of Staten Island and the
middle of the said waters ; provided, that the pavigation of the said
waters be not obstrucied or bindered.

“Art. VI. Criminal process issned under the anthority of the state
of New Jersey against any person aceused of an offense committed
within that state, or on board any vessel being under the exclusive
jurisdiction of that state, as aforesaid, or committed against the regu-
lations made or to be made by that state, in relation to the fisheries
mentioned in the third article; and also civil process issued under
authority of the state of New Jersey against any person domiciled in

“that state, or against property taken out of that state to evade the

laws thereof, may be served upon any of the said waters within the
exclusive jurisdiction of the state of New York, unless such person
or property be on board a vessel aground upon or fastened to the
shore of the state of New York, or fastened to a wharf adjoining
thereto ; or unless such person shall be under arrest, or such property
shall be under seizure by virtue of the process or authority of the
state of New York, :

“ArT. VII. Criminal process issued under the authority of the
state of New York against any person accused of any offense com-
mitted within that state, or coamitted on board of any vessel being
under the exclusive jurisdiction of that state as aforesaid, or committed
against the regulations made or to be made by that state' in relation
to the fisheries mentioned in the fifth article; and also civil process
issued under the authority of the state of New York against any
person domiciled in that state, or against property taken out of that
state to evade the laws thereof, may be served upon any of the said
waters within the exclusive jurisdiction of the state of New Jersey,
vnless such person or property be on board a vessel agifound upon or
fastened to the shore of the state of New Jersey, or fastened to a
wharf adjoining thereto, or unless such person shall be under arrest,
or such property shall be under seizure by virtue of the process or
authority of the state of New Jersey. '

“ART. VIII. This agreement shall become binding on the two
states when confirmed by the legislatures thereof, respectively, and
when approved by the congress of the United States.

“Done in four parts (two of which are retained by the commis-
sioners of New York, to be delivered to the governor of that state,
the other two of which are retained by the commissioners of New
Jersey, to be delivered to the governor of that state), at the city of
New York, this sixteenth day of September, in the year of our Lord
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one thousand eight hundred and thirty-three, and of the independence
of the United States the fifty-eighth.

“TaEopORE FRELINGHUYSEN, B. F. BurTLEr,

“James PARKER, PrrER AvGURTUS JAY,
“Lucies Q. C. ELMER, Hexsry Sevyous.
“Therefore—

“That the aforesaid agreement, and every article, clause, matter,
and thing therein contained, shall be and the same is bereby fully
and amply ratified and confirmed on the part of the state of New
Jersey.

“Confirmed by New York, February 5th, 1834.

“ Approved by the congress of the United States, June 28th, 1834,”

It will be noticed that the above agreement does not deseribe the
line with much definiteness. The middle of Hudson river, as it was
in 1833, may be difficalt to determine. . The middie of New York
bay and of Raritan bay is quite indefinite, It seems that this whole
line needs to be submitted to a commission at once for accurate deter-
mination. The part throngh Raritan bay has just been aceurately
deseribed and marked by a commission appointed by the Governor
ender the following :

“ Joint Resolution aunthorizing the appointment of a commission to
locate and mark out the boundary line between the state of
New Jersey and the state of New York in Raritan bay.*

“Approved April 20, 1886,

“ WHEREAS, Disputes are constantly arising between citizens of
this state and citizens of the state of New York, engaged in the shell
fisheries in Raritan bay, as to the boundary line between the two
states in Jands uvoder water of said Raritan bay ; and whereas, that
by reason of the absence of any means to locate the boundary line
there exists an uncertainty about the true location thereof hetween
the state of New Jersey and the state of New York, as defined in
the act entitled ‘An act for the settlement of the territorial limits and
jurisdiction between the states of New Jersey and New York,” passed
the sixth day of February, one thousand eight hundred and thirty-
three ; now, therefore,

“Src. 1. That the governor of this state be and he is hereby
authorized to appoint three commissioners, with power, on the part of
the state, to meet any authorities of the state of New York who may
be daly anthorized, and with them locate and mdrk out, by proper
buoys, the boundary line between the two states in lands uoder water
of Raritan bay; that the expenses of said commission shall be paid

* Supplement to Revision, 1877-1886, p. 1027,
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by the treasurer, on the warrant of the comptroller, after being first
approved by the governor.”

Pursuant to the resolution above mentioned, Governor Green ap-
pointed Robert C. Bacot, A. B. Stoney and George H. Cook as the
committee on the part of New Jersey.

The commissioners on the part of New York were appointed by
Governor Hill, under an act passed in 1887, the text of which is as
follows : '

“An Act for the settlement of territorial disputes in regard to the
lands under water in Raritan bay.

“ Pagsed March 15th, 1887, three-fifths being present.

“THE PEOPLE OF THE STATE oF NEW YORK, represented tn Sen-
ate and Assembly, do enact as follows :

“Sec. 1. The governor shall appoint three commissioners, who
shall have full power, on the part of the state of New York, to meet
the commissioners appointed or to be appointed by the state of New
Jersey, and with them locate and mark out, by proper monuments
and buoys, the true boundary line between the two states in lands
under water in Raritan bay.

“8xc. 2. The said commissioners, within one year from the passage
of this act, shall file with the secretary of the state of New York, a
map showing such boundary line. .

“SEec. 3. The expenses of the said commissioners, not exceeding
one thousand dollars, shall be paid by the treasurer, upon the warrant
of the comptroller, after being first approved by the governor,”

After several meetings of the Joint Commission, and careful inquiry
ag to precedents, the following result was reached :

“An agreement, made the 12th day of October, in the year 1887,
between Mayo W. Hazeltine, Robert Moore and Lieut. G. C. Hanus,
U. 8. N., commissioners on the part of the state of New York, and
George H. Cook, Robert C. Bacot and A. B. Stoney, commissioners
on the part of the state of New J ersey :

“WuEREAS, By chapter 69 of the laws of the state of New York
for the year 1887 the governor was authorized to appoint three com-
missioners on the part of the state of New York, with full power to
meet with the commissioners duly authorized on the part of the state
of New Jersey, and with them to locate and mark out, by proper
monuments and buoys, the true boundary line between the two states
in lands under water in Raritan bay; and

“Wuereas, The said- Mayo W. Hazeltine, Robert Moore and

\
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Lieut. G. C. Hapus, U. 8. N,, were duly appointed commissioners on
the part of the state of New York, for the purposes mentioned in the
said act; and

“ WHEREAS, By an act of the legislature of the state of New Jer-
sey, passed April 20th, 1886, entitled ‘Joint resolution authorizing
the appointment of a commission to locate and mark out the bound-
ary line between the state of New Jersey and the state of New York
in Raritan bay,” the governor of the state of New Jersey was au-
thorized to appoint three commissioners, with power, on the part of
the state, to meet any aunthorities duly authorized on the part of the
state of New York, and with them to locate, by proper buoys, the
boundary line between the two states of lands under water in Rari-
tan bay ; and

“ Waereas, The sald George H. Cook, Robert C. Bacot and A. B.
Stoney were daly appointed commissioners for the purposes of said
act; and

“ WHEREAS, The said commissioners acting for and on behalf of
their respective states, have entered upon the performance of the
duties imposed upon them by said act, and have in pursuance of the
authority to them severally given as aforesaid, agreed and hereby do
agree upon a boundary line between the two states, in Jands under
water in Raritan bay, and locate the same as follows:

“First. From ‘Great Beds light-house’ in Raritan bay, north,
twenty degrees sixteen minutes west, true, to a point in the middle of
the waters of Arthur Kill, or Staten Island sound, equidistant between
the southwesterly corner of the dwelling-house of David C. Batler,
at Ward’s Point, on Staten Ysland, in the state of New York, at the
southeasterly corner of the brick bunilding on the lands of Cortlandt
T.. Parker, at the intersection of the westerly line of Water street
with the northerly line of Lewis street, in Perth Amboy, in the state
of New Jersey. '

“Second. From *Great Beds light-house’ sonth, sixty-four degrees
and twenty-one minutes east, true (S. 64 21’ E.), in line with the
center of Waackaack or Wilson’s beacon, in Monmouth county, New
Jersey, to a point at the intersection of said line with a line conneet-
ing “Morgan No. 2’ triangulatiop point, U. 8. Coast and Geodetic
Survey, in Middlesex county, New Jersey, with the ‘Granite and Iron
beacon,” marked on the accompanying maps as ¢ Romer stone beacon,’
situated on the ‘Dry Romer shoal ;” and thence on a line bearing
north, seventy-seven degrees and nine minutes east, true {N. 77° 9/
E.), connecting ‘ Morgan No. 2’ triangulation point, U. 8. Coast
and Geodetic Survey, in Middlesex county, New Jersey, with said
‘ Romer stone beacon’ (the line passing through said beacon and
continuing in the same direction), to a point at its intersection with a
line drawn between the ‘ Hook beacon,” on Sandy Hook, New Jersey,
and the triangulation point of the U. 8. Geodetic Survey, known as
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the Oriental Hotel, on Coney Island, New York ; then southeasterly,
at right angles with the last-mentioned line, to the main sea.

“Third. The monumental marks by which said boundary line shall
be hereafter known and recognized, are hereby declared to be as follows:

“1. The ‘Great Beds light-house.’

“2. A permanent monument marked ‘State Boundary Line New York
and New Jersey,” and to be placed at the intersection of the line
drawn from the ‘Great Beds light-house’ to ‘ Waackaaek or
Wilson’s bercon,” Monmouth county, New Jersey, and the line
drawn from ‘Morgan No. 2’ triangulation point, U. 8. Coast
and Geodetic Survey, in Middlesex county, New Jersey, to
‘Romer stone beacon.”

“3. Eight buoys or spindles, to be marked like the permanent monu-
ment above mentioned, and placed at suitable intervening points
along the line from the said permanent monument to the ‘ Romer
stone beacon.’ : ’

“4, The ‘Romer stone beacon,’

“Fourth, The maps accompanying and filed with this agreement,
showing the location of the above-described boundary line between -
the state of New York and the state of New Jersey, in Raritan bay
to the main sea, and of the monumental marks by which it is marked,
and to be marked, duly authenticaied and attested by the signatures of
the said commissioners, and placed on file in the offices of the secre-
taries of state of the respective states, shall constifute the permanent
and anthentic records of said boundary line, and are hereby adopted
by the parties hereto and made part of this agreement,

“In witness whereof, the said commissioners have hereto set their
haods and seals in duplicate, this 12th day of October, in the year of
our Lord 1887.

“M. W. HAZELTINE, 1.8.] Geo. H. Coox, L.5.
“ RoBERT MOORE, L.8.] Rosert C. Bacor, [L.s.
“G. C. Hanvs, Lieut. U.8.N,, [L.s.] A. B. Sro~gy, [1.8.]7%

THE BOUNDARY SEAWARD.

The question as to how far the jurisdiction of the State extends sea-
ward is not well defined. The territorial limits may be regarded as
extending three geographical miles from the coast line. 1

BOUNDARY BETWEEN NEW JERSEY AND DELAWARE.

Uncertainty as to the limits of territory and jurisdiction of these
two States has led to serious and sometimes violent disputes, chiefly as

* Report of the Proceedings of the New Jersey Boundary Commission, ete., 1887.
1 Gould on Waters, sec. 4. '
¥
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to the fisheries. A statute of Delaware defines its limits to be “low-
water mark on the eastern side of the river Delaware within the
twelve-mile circle from New Castle, and the middie of the bay below
gaid circle.” *

The following sets forth the claim of New Jersey, conflicting with
the first clause of the above:

“ Joint Resolution relative to the rights of the state of New Jersey
in that part of the Delaware river which runs between the states -
of Delaware and New Jersey. 1
“Approved March 30, 1876.

“ Wagreas, The state of Delaware now claims to own the bed and
to have exclusive jurisdiction, from shore to shore, of a portion of
the Delaware river, extending from the boundary line between the
states of Pennsylvania and Delaware, for some distance below the
town of New Castle; and has lately endeavored to exercise jurisdic-
tion co-extensive with said claim; and whereas, this state always
_ claimed and now doth claim to own the bed of said river to the mid-
dle thereof, so far as said river lies hefween this state and the state of
Delaware, and to be entitled to exclusive jurisdiction (subject to the
constitution of the United States and the acts of congress made in
pursuance thereof } over its half of said river, and hath always here-
tofore exercised jurisdiction accordingly ; and whereas, it is desirable
and necessary that the rights of this state, as between it and the state
of Delaware, in and to said river, shall be definitely, finally and con-
clusively settled ; and whereas, the efforts heretofore made fo settle .
said matters of difference by consultation and agreement between the
said differing states, have proved ineffectual ; therefore,

«“8pc, 1. That the governor of this state be and is hereby authorized
to cause to be instituted and prosecuted, in the supreme court of the
United States, a suit in equity, or an action at law, by the state of
New Jersey against the state of Delaware, to ascertain, determine and
settle the frue territorial boundary line between said states, and the
extent of the jurisdiction of each of said states in and on said river,
and for that purpose the governor shall have power to employ, on be-
half of this state, counsel to assist the attorney-general in the com-
mencement and prosecution of said suit, or action, and the expenses
necessarily and reasonably attending the commencement and prosecu-
tion of said suit, or action, on bills certified by the governor, shall be
paid out of any moneys in the treasury not otherwise appropriated.”

Previous to this, however, in 18783, an act was passed authorizing
the Governor fo appoint three commissioners with full power and

# Revised Code of Delaware, 1874, chap. 1, see. 2.
+ Revision of 1877, p. 1185.
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-authority to agree upon, settle and determine the limits of territory

and jurisdiction between the States; the Legislature of Delaware hav-
ing passed a joint resolution authorizing the appointment of com-
ntissioners to meet with them, Delaware refused afterwards to subrmait
the question as to the title claimed by that Btate to the bed of the
Delaware river to the commission, and nothing was accomplished.

An injunction of the Supreme Court of the United States having

heen obtained, * commanding and enjoining the State of Delaware, its

officers and agents, to desist and refrain from arresting, imprisoning,
trying, fining or in any menner punishing or seizing, holding or sell-
ing any property of-any citizen of New Jersey for fishing in the river
Delaware, as they had heretofore been accustomed to do, until the said

court should make other order to the contrary,” the Attorneys-

General of the two States agreed that for the purposes of this injunc-
tion the head of Delaware bay should be considered to be a liue drawn
from Cobansey light-house to Bombay Hoeok Point.

Although, as we have seen, the claims of the two States conflict as
to limits in the Delaware river, from the Pennsylvania and Delaware
line to the foot of Reedy island, there seems to be an agreement that
below Reedy island the middle of the bay is the terriforial line.

The Attorney-General of New Jersey holds this to mean the middle

Iine between low-water marks of the opposite shores. He states,
however, in his report to the Governor for the year 1887, that his

attention hag been called to the continaed effort on the part of Dela-

ware to enforce the statutes of that State which prohibit the taking of
running fish within its territorial limits, against the citizens of New

‘Jersey, in Delaware bay.

In a report submitted to the Governor August 12th, 1885, on this

dividing line, the Attorney-General states as follows:

“The authorities of Delaware, while claiming that the boundary of
the State of Delaware was the middle of the chanuel, and that the
operation of their laws was confined only by that hmlt had agreed
that no citizen of New Jersey should be molested for ﬁshmg in any
part of the bay beyond the Delaware side of the channel.”

The report then proceeded to state the exaet point of difference
between the States as follows: )

“The statutes of Delaware prohibit the taking of runaing-fish
within these limits, although there should be no interference with the

NEW JERSEY GEOLOGICAL SURVEY



84  GEOLOGICAL SURVEY OF NEW JERSEY,

soil. The statute law of New Jersey protects oyster beds within her
territorial limits, because they are attached to the soil, of which she is
the proprietor.

“Jt has been held that the statute of New Jersey prohibiting
citizens of another State from coming upon the lands under water
belonging to the State, and subverting the soil and interfering with
the property there found, is not a violation of that clause of the Con-
stitution of the United States which ordains that the citizens of each
State shall be entitled to all the privileges and immunities of citizens
in the several States.

“Whether any State has the right to claim the exclusive privilege
of taking running fish in the great navigable rivers, bays and seas
within the fauces ferrce, is a question of great doubt and delicacy.”

He closes the report submitted on this matter, for 1887, as follows :

“T have examined the decisibns which have taken place since the
. above report was mwade, and I am still of the opinion that it is very
unwise for either New Jersey or Delaware to attempt to prohibit the
citizens of either State from taking running fish in any part of the
bay. I have no doubt that it is the common interest of the fishermen
of the two Btates to preserve the fishing in the waters which divide
the States, for their muinal benefit.

"~ %] recommend that a commission be appointed, with power to con-
fer with a similar commission which may be appointed by the State
of Delaware, in reference to this important subject,”*

BOUNDARY BETWEEN NEW JERSEY AND PENNSYLVANIA.

In an opinion by Judge Elmer, of the New Jersey Supreme Court,
it is stated that “the river Delaware was pever within the jurisdie-
tion either of this State or Pennsylvania until, by the Revolution,
the rights of the Crown were extipguished, and each State then held
to the middle. Under these circumstances, the agreement between the
two States, adopted in 1783, provided that the two Stafes should have
concarrent jurisdiction in and npon the water of that river.”f

The results of this commission of 1783 are given in the following
act:

* Annual! Report of the Attorney-Gleneral of the State of New Jersey, for the year
1887,
1 State ». Babeock, 1 Vr. 29.
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“ An Act to ratify and confirm an agreement made between commis-
sioners appointed by the legislature of the state of Pennsylvania,
and commissioners appointed by the legislature of the state of
New Jersey, for the purpose of settling the jurisdiction of the
river Delaware, and islands within the same.*

“Passed May 27, 1783,

“Wuereas, Commissioners, duly appointed om the part of the
state of Pennsylvania, and commissioners, duly appointed on the part
of the state of New Jersey, for the purpose of settling the jurisdiction
of the river Delaware, and islands within the same, have executed
two instruments of an agreement for the purpose aforesaid, one for
each state, which agreement is contained in the following words:

“An agreement made and concluded between George Bryan, George
Gray and William Bingham, commissioners appointed by the legisla-
ture of the state of Pennsylvania for settling the jurisdiction of the
river Delaware, and islands within the same, and Abraham Clark,
Joseph Cooper and Thomas Henderson, commissioners appointed by
the legislature of the state of New Jersey for the like purpose.

“WHEREAS, Inconveniences and mischiefs have arisen, and may
hereafter arise, from the uncertainty of jurisdiction within and on the
river Delaware ; therefore, to prevent the same, and in order that law
and justice may hereafter in all cases be executed, and take effect within
and upon the same river from shore to shore, in all parts and places
thereof, where the same river is a boundary between the said states,
the said commissioners do_agree and establish, for and in behalf of
their respective states, in the manner following, that is to say:

“First. It is declared, that the river Delaware, from the station point
or northwestern corner of New Jersey, southerly, to the place upon
the said river where the circular boundary of the state of Delaware
toucheth upon the same, in the whole length and breadth thereof, is
and shall continue to be and remain a common highway, equaily free
and open for the use and benefit, and advantage of the said contract-
ing parties; provided, nevertheless, that each of the legislatures of the
said states shall hold and exercise the right of regulating and gnard-
ing the fisheries on the said river Delaware aunexed to their respective
shores, in such manner that the said fisheries may not be unnecessarily
interrupted, during the season for catching shad, by vessels riding at
anchor on the fishing ground, or by persons fishing under elaim of a
common right on said river, '

“Secondly. That each state shall enjoy and exercise a comcurrent
jurisdiction within and upon the water, and not upon the dry land
between the shores of said river, but in such sort, nevertheless, that
every ship and other vessel, while riding at anchor before any city or
town in either state, where she hath last laded or unladed, or where it
is intended she shall first thereafter either lade or unlade, shall be con-

* Revision of 1878, p. 1181.
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sidered exclusively within the jurisdiction of such state; and every
vessel fastened to or aground on the shore of either state, shall in like
manner be considered exclusively within the jurisdiction of such state ;
‘but that all capital and other offences, trespasses, or damages com-
mitted on said river, the juridical investigation and determination
thereof shall be exclusively vested in the state wherein the offender
or person charged with such offence shall be first apprehended, ar-
rested or prosecuted,”

“Thirdly. That all islands, islets, and dry land within the bed and
between the shores of said river, and between the said station point,
northerly, and the falls ‘of Trenton, southerly, shall, as to jurisdic-
tion, be hereafter deemed and considered as parts and parcels of the
state to which such insulated dry land doth lie nearest at the time of
making and executing this agreement; and that from said falls of
Trenton to the state of Delaware, southerly, Biles’ island, near Tren-
ton, Windmill island, opposite to Philadelphia, League island, Mud
or Fort island, Hog island, and Little Tinnicum islands, shall be
annexed to the state of Pennsylvania, and considered as parts and
parcels thereof; and that Biddle’s or Newbold’s island, Burlington
island, Petty’s islands, Redbank istand, Harmanus Helm’s island,
Chester island and Shiverse’s island, shall be annexed to the state of
New Jersey and considered as parts and parcels thereof ; and that all
other islands within said river, between the falls of Trenton and the
state of Delaware, which are not hereinbefore particularly enumerated,
shall be hereafter deemed and considered as parts and parcels of the
state to which such island doth lie nearest, at the date hereof; and
that all islands which may hereafter be formed within the said river
shall be classed and annexed to the jurisdiction of either state, accord-
ing to the same principle.

“ Fourthly. That this present agreement, and every article and clause
therein contained, shall be suspended and take po effect until each of the
legislatures of the state of Pennsylvania and New Jersey, respectively,.
shall have passed laws approving of and ratifying the same; which
being done, the said agreement shall then he considered as a joint
compact between the said states, and the citizens thereof, respectively,
and be forever thereafter irrevocable by either of the said contracting
states, without the concurrence of the other. In witness whereof, we,
commissioners of the aforesaid states, have set our hands and seals to
two instruments of the agreement, one for each state, dated this
twenty-sixth day of April, anno domini one thousand seven hundred
and eighty-three,

“ApranaM CLARK, L.8] GEORGE BRyan, L. 8.
“JoserE COOPER, 1.8.] GEORGE GRAY, {L. 8.
“TaoMAS HENDERSON, [I. s.} WriLiiaM BINGHAM, [L. 8,

“Therefore—
“That the aforesaid agreemeut, and every article, clause, matier
and thing therein contained, shall be and the same is hereby fully
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and amply ratified and confirmed, and shall be snd ever hereafter
remain in foree, agreeably to the true tenor and extent thereof.”

(Ratified by Pennsylvania, September 20th, 1783.)

The work of specifically naming which of the islands in the Dela-
ware river, between the falls of Trenton and the northwest corner of
New Jersey, should belong to each State, was given to auother eom-
mission and an agreement made, and ratified by the following act :

“An Act to ratify and confirm an agreement made between the com-
missioners appointed by the legislature of the state of Pennsyl-
vania, and the commissioners appointed by the legislature of the
state of New Jersey, for the-purpose of agreeing upon, and
accurately describing which of the islands, islets and insulated
dry land, mentioned in the agreement between the two states,
bearing date on the twenty-sixth day of April, seventeen hiundred
and eighty-three, belong to each of the said states, according to
the purport of that agreement.™

“ Passed March 18, 1786.

“ Waereas, Commissioners duly appointed on the part of the state
of Pennsylvania, and a commissioner duly appoiated on the part of
the state of New Jersey, for the purpose of dividing the islands in
the river Delaware, between the falls of Trenton and the station point,
or northwest corner of the state of New Jersey, have execnted two
articles of agreement, one for each state, which is contained in the fol-
lowing words:

“An agreement made and concluded upon, between George Wall,
John Okely and Jonas Hartzell, commissioners appointed by the sn-
preme executive council of the state of Pennsylvania, for dividing
the islands and insulated dry land in the river Delaware, with the
state of New Jersey, from the falls of Trenton to the station point, or
northwest corner of the said state, and Moore Furman, commissioner
appointed by the said state of New Jersey, for the like purpose.

“ First. The parties aforesaid, in pursuance of the authority to
them severally given, and in behalf of the respective states aforesaid,
do agree that from the said falls of Trenton, to the station point, or
northwest coruer of the state of New Jersey aforesaid, the following
islands opposite to the county of Bucks, and .the townships hereafter
named, that is to say, opposite to the Falls township, Bird’s island ;
opposite Lower Makefield township, Slack’s three islands, Duer’s
island and Harvey’s Jower island ; opposite to Upper Makefield town-
ship, Harvey’s upper island and Lowne’s island ; opposite to Solebury
township, Smith’s island and bar, and Paxton’s island and bar ; oppo-
site to Tionicam township, Pratt’s two islands, Wall’s island, Resolu-

*Revision of 1878, p. 1182,

4
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tion island, Marshall’s istand, Wall’s two islands, Fishing island and
Pennington’s island ; opposite to Nockamixon township, Loughley's
island ; and opposite the county of Northampton, avd the townships
hereafter pamed, that is to say, Williams township, Pobateung island,
Bhoemaker’s island and Loor’s island ; opposite to the Forks town-
ship, Easton islaed ; opposite to Mount Bethel, Mason’s island and
bar, Mason’s island, Foulrift island, McFlhany’s island and Attin’s
two islands ; opposite to Lower Smithfield, Handy’s island and bar,
Goodwin’s two islands, Shawanagh, or I. and B. Van Campen’s
island, H. Depew's island and two bars, Chambers’ island and Van
Oken’s island ; opposite to Delaware township, Swartswood’s island
and Tsaae Van Campen’s island ; opposite Upper Smithfield township,
Punkey’s island and five bars, shall be annexed to the state of Penn-
sylvania, and considered as parts and parcels thereof.

“And that the following islands, opposite to the county of Hunter-
don, in the state of New Jersey, and the townships hereafter named,
that is to say, opposite to the township of Trenton, Yard’s island,
Mott’s two islands and Gould’s two islands ; opposite to the township
of Hopewell, Stout’s island ; opposite to the township of Amwell,
Smith’s Mill island, Coryell’s island, Holcombe’s two islands, Eagle
island and Bull’s island; opposite to the township of Kingwood,
Rush island, Ridge's island, Shyhawk’s three islands, Pinkerton’s
island and Man-of-war island ; opposite to the township of Alexan-
dria, Stull’s island, Lowrey’s island and Loughley’s island and bar;
and opposite to the county of Sussex, and the townships hereafter
named, that is to say, opposite the township of Greenwich, Rope’s
island, Chapman’s island, - tout’s island and bar and Bar island;
opposite the township of Oxford, Capush island, Foulrift island and
Mack’s island ; opposite the township of Knowlton, Mack’s island
and three bars, and Gap island ; opposite the township of Wallpack,
Hoop’s two islands, Chambers’ istand, A. Van Campen’s fishing
island, Opaughanaugh island and Necesseas island; opposite to the
township of Sandyston, Nominack island and Westfall’s island ; oppo-
site to the township of Montagne, Minisink island, Quick’s two
islands and bar, Shabbacung great island and bar, and Westfall’s two
islands, shall be annexed to the state of New Jersey, and hereafter be
considered as parts and parcels thereof, agreeable to a map or chart of
gatd river, and descriptive of the several islands and insulated dry
land therein, made under our direction by Mr. Reading Howell, sur-
veyor, and herewith exhibited to each state.

“Secondly. That all other islands which may hereafter be formed
within said river, between the falls of Trenton and the station point,
or northwest corner of the state of New Jersey aforesaid, shall here-
after be deemed and considered as parts and parcels of the state to
which such islands may be nearest. In witness whereof, we, the
commissioners of the states aforesaid, have set our haods and seals to
the two instruments of writing, one for each state, dated this second
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day of December, anno domini one thousand seven hundred and

eighty-five. _ ' '
“GEORGE WALL, [L. 8. JoNAs HARTZELL, EL. s.]
“Jorwn ORELY, EL. s.} MoorE FURMAN, [L.8.]

¢ Therefore-—

“That the aforesaid agreement, and every article, clause, matter,
and thing therein contained, shall be and the same is hereby fully and
amply ratified and confirmed, and shall be and ever hereafter remain
in force, agreeably to the true tenor and extent thereof.” *

POLITICAL DIVISIONS AND AREAS.

EAST AND WEST NEW JERSEY.

The earliest division of New Jersey was into East and West Jersey.
Charles II. granted New England and the country westward to the
Delaware river to James, Duke of York, March 12th, 1663-64. The
Duke of York transferred New Jersey to John, Lord Berkeley, and
Sir George Carteret the following 24th day of June. They held and
governed it until the 29th of July, 1674, when the Duke of York,
in a second grant, deeded to Carteret all of the provinee north of a line
drawn from “ g certain creek called Barnegatt, being about the middle,
between Sandy Point and Cape May, * * * toa certain creek in
Delaware river, next adjoining to and below a certain creck in Dela-
ware river called Renkokus Kill.”t The division into East and
West Jersey, however, was finally made by the Quintipartite Deed of
July lst, 1676, “between Sir George Carteret, of Saltreene, in the
county of Devon, knight and baronet, and one of his Majesty’s most
honorable Privy Council, of the first part; William Penn, of Rich-
man’s worth, in the county of Hertford, Esq., of the second part;
Gawn Lawry of London, merchant, of the third part; Nicholas
Lucas of Hertford, in the county of Hertford, malster, of the fourth
part; and Edward Billinge of Wistminster, in the county of Mid-
dlesex, gent., of the fifth part.” {

The last four parties held the undivided moiety or half part which
had been transferred by Lord Berkeley. No mention is here made
of the second grant of the Duke of York to Carteret. This quin-
tipartite deed gives to Carteret all east of a straight line to be drawn
from the most northerly point of the Duke of York’s grant, here

# See act of Pennsylvania, September 25th, 1786.
+ Leaming & Spicer, p. 47. 114, p. 61.
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agreed to be called the north partition point, “unto the most south-
wardly point of the east side of Little Egg Harbour,” which was
agreed to be called the south partition point. His part was to be
known as East New Jersey and the part west of this line was deeded
to the other four parties, and was to be known as West New Jersey.
The uncertainty as to what point on the Delaware was intended by the
Duke of York to be the morthernmost point led, as has been ex-
plained, to disputes as to the north line of the province, which were
finally settled by the commission of 1767 agreeing upon the forks of
the Mahackamack or Navesink river as the point, so there were con-
troversies as to this line, which were settled by the adoption of Law-
rence’s line, run in 1743, but in this case the northernmost point was
taken to be at Cochecton, in latitude 41 deg. 40 min. A line had
been run in 1687, by George Keith, however, which, although it was
not accepted by the proprietors, was agreed on as the line hy Gov-
ernor Daniel Coxe, of West Jersey, and Governor Robert Barclay, of
Bast Jersey, in 1688. While this agreement had no effeet on the
claims of the respective proprietors, it did give this line prominence
as a political division, and it is to-day represented in the boundaries
of ten counties. It ran from the north side of Little Egg Harbor
inlet in a straight line to where the present line between Hunterdon
and Somerset counties strikes the South Branch of the Raritan river,
at Three Bridges ; thence along the present line between said counties
to Lamington river (this line then following the rear of the planta-
tions along the Raritan); thence up said river to Allamatonk falls;
thence straight to the nearest point of the Passaic river, as the line
between Somerset and Morris counties now runs, From here it fol-
lowed down the Passaic and up the Pequannock to latitude 41 degrees,
thence due east to the partition point between New Jersey and New
York, on Hudson river. The whole area of the State, excluding the
waters of Raritan and Delaware bays, being 7,795 square miles, this
division would have given Kast Jersey but 2,392 square miles and
West Jersey 5,403 square miles, The line finally adopted was run
by John Lawrence, in 1743, as nearly straight as the rough compass
and chain survey of that time would admit of, from the north side
of Little Egg Harbor inlet to Cochecton,crossing the Delaware river
about one and one-half miles below Dingman’s Ferry, This gave to
East Jersey 3,073 square miles and to West Jersey 4,722 square miles.
This line has only been preserved as a political division in the bound-
aries of six townships of Sussex county. The governments of Hast
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and West Jersey having been surrendered in 1702, and the two divis-
ions united under one government, this became merely a property
line.

THE FORMATION OF COUNTIES.

Under the government of the proprielors of East Jersey a law was

 passed by the General Assembly in 1682, creating the four counties of

Bergen, Fssex, Middlesex and Monmouth.* In 1688 Somerset county
was formed from a part of Middlesex.t .

In West Jersey, Cape May county was ereeted in 1685.1 This act
states that the province had formerly been divided into three counties,
but they eould not have been very well defined. In 1692 the bounds
between Burlington and Gloucester were defined,§ but this law was
repealed the following year, and the boundary must have been left
quite indefinite. , '

To 1694 laws were passed fixing the boundaries of Burlington,
Gloucester and Salem counties a few miles back from Delaware river
only, leaving everything indefinite in the interior. The sketch on
following page shows the progress which had been made in the forma-
tion of counties up to this year, 1694. ‘

In 1709 an act was passed defining the boundaries of all the coun-
ties in the province of New Jersey. The counties named in this act
were Bergen, Essex, Somerset, Middlesex, Monmouth, Burlington,
Gloucester, Salem and Cape May.

Tn 1713 all of the northern part of the provinee not contained in
the above-mentioned counties was erected into the county of Hunter-
don. Tt will be seen by reference to the accompanying sketeh that
most of the lines established in 1709 still remain as county lines.
From this time the several counties began to assume their present
shape. Hunterdon was reduced to its present form by the setting off
of Morris county, in 1738~5. Somerset and Middlesex have been but
little changed since 1713-14, and in the same year Monmouth was
made to include what is now Monmouth and Ocean counties. Cnm-
berland was set off from Salem in 1748, the latter county remaining
otherwise as created in 1709. Sussex county was formed, containing
what is now Sussex and Warren, in 1753, Warren was erected in
1824, Passaic and Atlantic in 1837, Mercer in 1838, Hudson in 1840,

* Leaming & Spicer, p. 229.
11d, p. 305. 11d, p. 507, 314, p. 513.
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Camden in 1844, from Gloucester; Ocean in 1850, from Monmouth ;
Union in 1857, from Xssex. There are at present twenty-one counties.

The General Assembly of East Jersey, in 1693, passed a law divid-
ing the several counties into townships, as follows:* Bergen into
Hlacksack and Bergen; Fssex into Aequickanick and New Barbadoes,
Newark and Elizabethiown; Middlesex into Woodbridge, Perth
Amboy and Piscataway ; Monmouth into Middletown, Shrewsbury
and Freehold. Somerset was not subdivided. We have few records
of the erection of townships in West Jersey, but an act of 1701
-mentions in Burlington county, Hopewell, Maidenhead, Nottingham,
Chesterfield, Mansfield, Springfield, Northampton, Burlington, Wellin-
borough, Chester, Eversham ; in Gloucester county, Waterford, New-
ton, Gloucester, Deptford, Greenwich, Egg Harbour; in Salem county,
the precincts of Salem, Elsinborough, Penn’s Neck, Maneton (Man-
nington), Alleways Creek, “the upper side of Cobansey creek,” and
Fairfield. None are mentioned in Cape May county. From this
beginning the number of townships has steadily increased, until now
it has reached 241. These townships range in size from 136 square
miles, the area of Galloway township, Atlantic county, to less than
one square mile. There are also 40 cities, ranging in population from
153,518 to 567, and 35 boroughs and incorporated villages, with popu-
lations ranging from 8,542 to 169.

AREAS.

The following table of aréas has been prepared from the maps of
the recent Topographic Survey, as follows: The State was divided
into sections, inclnding 15 minutes of latitude by 15 minutes of Jongi--
tude, or one-sixteenth of a square degree each. The areas of these
sections were determined geodetically; all sections having the same
 Iatitudes being, of course, equal in area. Then to ascertain the area
of the State, all of those sections lying partly within and partly with-
out the State had these two parts carefully measured with an Amstler
polar planimeter. The sum of these aress, or the whole area of the
section as ascertained by planimetric measurement, was then com-
pared with the geodetic area, and the small difference indicated was
divided proportionally between the two parts. Then the sum of all
the sections'and part sections lying within the State boundaries, gave
the true area of the State. '

* Leaming & Spicer, p. 328, 1 Leaming & Spicer, p. 581.
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The boundaries followed in the measurement are shown on the map
of New Jersey, on a scale of five miles to an inch, and are also given
in the chapter on boundaries. Seaward they included all to a line
drawn across from Oriental Hotel station, United States Coast and
Geodetic Burvey, on Coney Island, to Hook beacon on Sandy Hook ;
thence following low-water mark to Cape May, crossing the several
inlets on a line with the beach fronis; thence straight across toward
Cape Henlopen to the intersection of the Delaware and New Jersey
line through the middle of the bay. The areas of the counties were
then determined by messuring the part sections lying in the several
counties, correcting these partial areas so that their sum in each section
agreed with the true geodetic area of the section, and then adding
together the areas belonging to each county. The townships were
next measured, and the sutn of the areas of those in a given county
made to agree with the area of the county as already ascertained,

By this system of measurement it is believed that the list of areas
here given is freed from all errors save those which come from uncer-
tainty as to the exact location of boundary lines, arising from vague-
ness of description or imperfect marking.

STUMMARY OF AREAS.

uare
%&iles. Acres,

The State....vrerernenn. e ettt oo et e b eenesnaeasern e 8,224.44 | 5269641
Land surface........... 7,51440 1 4,809,218
Water surface ®........ 710.04 454,423
Upland t.......... 7,022.76 | 4,494,367
Tide-marsh §..... 463.28 296,500

Beach ..............., b " 28.36 18,151

Foresh Buocrvercriiiciiinaiancnen reecreneres 3,234.00 | 2,089,819

Cleared upland.......covieerareennnins esvereoenennn|  B,788.87 | 2424748
Improved land in farms, censug of 1880 fl..covvivrrivricrvinnens O 2,096,297

# Includes all streams and channels more than 180 yards in width, and all bodies
of water approximating or exceeding 100 acres in extent,

1 Upland as distinguished from tide-marsh, bu$ really including all swamps and
fresh meadow,

134,304 acres of this is embanked and more or less improved.

¢ Includes all Iots of ten acres and upward. .

Il A comparison of the areas by counties in the census with the areas below, will
show, in most cases, a considerable excess of cleared upland over Improved land in
farms. Cape May and Cumberland counties are exceptions, but here and in Camden,
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45
Areas by Counties.

Tide Towl | | Cleared
N Total. Uplend.) yrooh Beach. St&?‘;}& . Water, Upland. Forest.
Bq. M.| Acres. | Acres. | Acres. ) Acres, | Acres. | Aeres. | Acres, Acres.)
Atlantic..... ‘613.49 392,633) 307,409 53,326 3,415) 364,14%) 254841 25771 271,638
Bergen.. 044.66] 156581] 142,504]  3,378.icreeins 150,882 5699 85,879 56,625
Burliogton.........| 898.79) 575,223) 532,929) 22,874 939  556,202| 18,981 211,282, 321,647
Camdert.., mmins 995,96 144,613 135,101 2,904 s 142,085  2,548] 72,518 66,588
Cape May,.......| 442.06| 282,913 105,004, 53,638) 5,503 164,145; 118,770{ 29,681 75,372
Cumberlang...... 6853607 438,630 274,660 52,661)..ccc.crn: 327,330 113,000 101,601 172,978
BLC:<T5 . U 129.72) 83,023) 76,7487 4,83} 81,377, 1,646 52,507) 24,239
Gloucestern....... 336.28) 217/139) 199,901} 10,846,......ccc.- 210,847\ 6,282 126,319] 73,682
Hudson .. 60.48 38,708 15,786) 11,468].cecreine 22,204] 11,450 15,073 18
Hunterdon.. . 430,12 281,057 279.010)..... ceen]iiimennens 279,919) 1,118, 240,433 39,481
MEFCEL 1o rens| 227,90} 145,858) 144,229 B0 wrernreeneer| 144,600 1,958] 1254000 15,529
Middlesex....con. 324.44) 207,638 19,440 B199....ceeeee 199,63% 8,000 ‘ 181,276 60,164
Monmouth........| 537.94] 944,280| 800,599 8,378 1901 806,278] 38,002! 211,288 §3,Ti1
MOTHS e verseserens]  480.18)  S07T8181 805, 9100ooverrrs brrrarrasnene 803,910  2,408) 163,809 140,101
OCAT vrvvreenes]  675.61) 432,980 338,098 27,860)  6,2480 378,310] 59,079 438310 205,167
PASSAIC vcwves e 200.268) 1281000 126,4541... .oooersfvernerrcnnn 126,454 1,646 50,284 76,170
Salem. .ooueene)  369.87)  249,198) 188,188] SL.780N.......cn o19,01%) 29,286 135,081 50,057
BOmerset....oreese) 308021 103,2130  104,965]. ... 194,965 48] 166,552 28,6W8
BUSSEX creetrnncspsans 635,31 8§42,603) 338,89%...... B38.808)  4,210| 201,855 186,538
URIOM cooeereveneeee]  104.84) 67,164 61,304} 44130 65,7170 1,447) 46,954 14,350
Warren,....w.eee ] 364.66] 203,876  231,769...... PR PR, 2817690 1,607) 171,564] 60,205
The Btate.... §294.441 5,263,641 | 4,494,567! 296,500] 18,1511 4,509,218| 454,423] 2,424 748/ 2,069,819

Gloncester and Salem connties, considerable areas of improved tide-marsh have been
included in the improved land in farms. For the State the arens of cleared upland
and improved side-marsh agpregate 2,459,052 acres, exceeding the census figures for
improved land in farms by 362,755 acres. This excess may be accounted for approxi-
mately as follows:

Cleared but unimproved land in farms

Highways. .covevrees SR . 150,000
City snd town sited . ......oime ervnnes rasrsent s e e 65,000 ¢
Ratlway 1Ines ... coevrveeneniriris irmrirenns tissninenne . 20,000 “

This is sufficiently close to establish the accuracy of the census fgures.

125,384 acves.

The agree-

ment of the two sets of figures obtained by entirely independent and widely ditferent
methods, is in fact remarkable,
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Atlantic County,
S Total | Upland. (¢ | Water. | Beach. ) Gioored Fori
5q. M. | Acres. | Acres. | Acres. | Acres. | Acres. | Acres. | Acres.
Absecon. 5205 3,801 2,39, 11157 OO 1,066 1,330
Atlantic City. 26200 L6Vl 720 166/ k) | O S
-Bnena Vista,. 57.9741 87,163 L1 PR ISR P 4,944 32,163
Egg Harbor.., 111.698) 71,474 48,800! 18,387 8,703 1,084 9,256, 34,084
¥gg Harbor City.. 10.624) 6,799 5,971 643 L1 N 659 5312
GALIOWEY..csverenreronennens| 185.949] 87,0080 44,07a] 25,660 17,72¢] 1,540 6,878 27,201
Hamilton...... eeeee s 113.8570 72,860} 72,690].......... 190, 1,197 73,498
Hammonton, ... ... eamrenn 456,008] 23,805 28,4054... 7,142] 21,663
B ALY VO b4.818) 85,088 85,083]... 2,266/ 32,817
Wermouth, e b 75.663] 48,424 37,987 8,920 LBAT ..o 2,362, 35,626
Totals..ovirinienrnene. | 6124904 992,638)  307,408] 53,325 28,484' 3,415] 35,771} 1,638
Bergen County.

S Total, Upland. Mlgfs%. Water. g}ﬁi‘;fg Forest.
Sq. M. 1 Acres. | Acres. | Agres, | Acres, | Acres. | Acres.
Englewaod ...coveeerernns J, 11319 7,244 6,547 s 697 4,196 2,851
Franklin, e s e 29,011 18,567 18,567 cve i vvien [ erenis serens 10,122 5,445
HArrington «ueemssersans smerensnssnnns 28,764 17,129 15,53 uriseniren 1,592 6,993 5542
HohoXkus....... beeansaaerererenntsrnne e 80.274] 19,876 IRE76]1innirion | rvenesarins 8,718 10,658
Lo sree s 15077 9,849 7,651 1,925 78, 5334 2217
MidlAnd.. i e 16035 "10,262 LR I RPN 7,220 3038
New BarDAAOS . imererscceer crssanin 3,807 2468 2,033 845 90 1,778 255
OFVIL i seercse s rer e sboesrmnsnsens 17.260] 11,048 B 1) POV PR 7,265{ 3,781
PAUSAAC. . cusrsvmnrersermis sansriassasebonnes 16.268 10,412 9,542 11unerirens 379 52521 4,310
Ridgefield., 18595 11,501 80066] 2,085 1,810 5,871 2,495
Ridgewood ... 6.921 4,429 4,429, 3,277 1,162
Baddle RIVEL.o e ivacreenrerinea ] 14383 0,525 8,525 ... 7.266) 2,260
U0 s s crninasmreressrmrrensssinenn, | 13.993] 8,057 4,467 3,382] 1185
WasHIDZLOM cvarey vansr s nerrr vr s pmaens 24,398 15,616 15,616/t | reeeenene 9,565 6,051
TOLBLE e cvrmvrarsarsrammrernrna J— 244.658) 156,581 142,604 *8,378 3,599 85,879 56,625

#80 acres of this is improved.
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Burlington County.
Total. Uplana. B;I:g%. Water. | Beach, gg‘i:fc‘il. Forest.

TowNSHIrS.

8g. M. } Acres. | Acres, | Acres. | Acres. | Acres, | Acres. | Acres,
Bass RIVeT...i vuviensererens 79.625| 60,959 44,834|  B,166 959]...cis 1,578 43,261
Beverly City...ourvmcsessenn 0.544) 348 348 " ‘ B48|vreririniaen
Beverly ToWnshipurre.)  6.250] 4,000, 3,182 109 1] 2,971 21
Bordentown.........ccurueenes 9.140| 5,850 5,536 5] ) | (. B,180 406
Burlingtom. ... masanne 15.830) 12,051 10,862 397 7921... 9,923 939
CRERLET ereeemersassseesessssenes 1o 1200  1m9m 122 08 918
Chesterfield......oreeeeneees 22,123] 14,169, DT i1+ R A A 13,827 332
CInnAminson.. ... e 11630 7,430 5,681 7210 1,028.cccerrrens 5,855 326
0731 o B 9.050 5,792 5,299 71 4220 ererisrenns 4,281 1,018
Easthampion ... e, B.766| 3,690 i1 1] [ P — 3,600 90
EVeShAIN «vruveresiovsssinsnssian 29,604 18,947 18,947 | cverm rrene] sremvessans]rsiacsniins 10,012] 8,935
FlOrence. umieersmisiiscsnens 10,153; 6,495 8,076 45 k] 5,776 200
Little Egg Harboru. .. 76,305 48,195 21,178| 12,481; 13,602 989 3,233 17,920
Lumbetlon.........coocrivenenn 20.820; 18.325  E 3550751 R [ RO 11,612 1,513
Manstield - vovmeresrenssienss 23.204) 14,851 14,518 %6 237 .. 18,635 483
MeAford.. cemmsreensresnens 42,000 26,880  26,880{cruererens SN R 9,622 17,258
Mount Laurel........cuvene o 22128 14,162) 14,162 ceeisnes e ersseennen: [ erense enne 12,906 1,166
New HanOVer......cosreruas | 40.918) 26,184)  26,184|.cene cevsiamnr ] 18,812} 7,272
Northampton....u e 2.356| 1,508 1,508 cveverrernre|evrern serres | semses sacnas 1,462 16
Pemberton, 64,893 41,535 41,535 12,913| 28,622
Randolph... 61,685 '39,478 85,860 1,150/ 34,710
Shamong ... 70.321] 45,006 45,005).... 7.852| 87,153
Southampton.,, 47.194) 30,204 30,204/, 14,581 13,623
Springfeld.... 20576 18,920 18,929, 18,872 857
Washington .. 41.515 26,570 26,5701, 627 25,943
Westhamplon. .. veraneen 11242 7,196 7,185].... 6,287 908
WillingbhoTO.wue e veeenens 7.238) 4,632 4,543 B9 iviinrans foarimannans 3,700 . 843
Woodland.. v | 116,792 74,747 (L] N (R SO, 408 74,344
TOtAIS. .cmievririsrasarsntens 898.786| 575,228 532,929] *22,374| 18,931 989 211,232 321,697

%299 acres of this is embanked and improved,

G
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Camden County,

Total, Upland.' M'I:r%%. Water. 8%'1';:?[‘; Forest.
TOWNSHIPS.
8q. M. | Acres. | Acres. Acras, | Acres. | Acres, | Acres.
Camden City...ium . 5,241 3,354 1,971 561 §22 L7 P
L0023 11 0.4 TR 12,995 8,817 1,845 472 6,883 962
DelawWare (v arrirrrrinsirinensssssnsin 24,395 15,613 15,613 ..vvnvecisse e 13,734 1,879
GLONCESET ov s rmnnaceseniessenss S 96.667] 23467  23,467[ecrien e 5,215 8,250
Gloucester CibY o rrrmmcrrmnnnin 1.782 1,108 535 223 350 [7:15] [AOPTR
HaddomN i veesinvsusses nnsssuasn s 12,344 7,900 7,314 [:1:11] [ 7,186 128
Merchantville. .ivecreeeinns seesson 0.632 404 £ = R SN D 869 85
BLOCKIOM viei i ssssisssnsnanirinsssssisns 15394 9,852 7554 L2 1,876 7,073 281
WALETTOPA. . veesrammssrrvserersnssnrnersaniss|  57.825] 86,088 L. 1 I N 10,023 26,665
VWILSIOW.cs v e ersmeriscesisessrnerenneens | 59,2881 87,910 87,910 v vreae [reeiniinnnn 9,624, 28,386
TOALS.csncrscrsannrrenrrrasesnrnsninan 235.958| 144,613 139,101 2,064 2,548 72,613 66,588
Cape May County.
Total. Upland, L;Igg?] Water. | Beach. gﬁgtl_fg Forest
TOWNIHIPS,
' Sq, M. | Acres, | Acres. | Acres. | Acres. | Acres. [ Acres, | Acres.
Cape May City.....onvaemeeer 2.066| 1,316 177 920 B8 161 b il RO
DENDSecrrsirnnersennennees| 68044  48,548)  8L,855 9,994 1,118 586 6,178| 25,677
LOWEL . coesevmrrassrnnmnns ceeveen|  35.6411 22,810 13,634; 7,233 1,210 733 6,924 6,710
Middle........ o, 93.067| 59,556 29,619 21321 6,184 2432 10,516) 19,164
UPPeTosssssimmarsammsansesrens 79.316| 50,763 29,719] 14,170} 5,283| 1,691 5,837| 23,882
FWALOT covcirmnrnnnnns, SUUTUUTE [ 1112114 I 117 %7~ DUUOIIO) RPN i 11 : 1 .. SYSRURURPIE FPOOPPps) Presresveren
TotalS. i sraansinanse 442.051) 282,915 105,004 53,638 118,770 5,603 29,681 75,378

# part of Delaware bay included in Cape May county, but not belonging to any township.
+1,402 acres of this is embanked and meore or less improved.
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Cumberland County,
Total. Upland, B;r;g%. Water. %}fﬁﬁg. Forest.

TOWNSEHIPS,

Bq. M. ) Acres, | Acres. | Acres. | Acres. | Acres, | AcCTes
BHAZEEO s seversersrirsenias ressssseseesas 12870 82871  8,167... 5041 3,126
Commerceial.... 85.006) 22,461 13,954 4,907 9,047
Deerfield..irninen 41,4161 26,506 26,5061... 14,8980 11,607
DOWDEL. viceirresrarsnmecines . &7.023] 36,495 20,374 15,666 455 4,228 16,146
Fairfield | 42,065! 26,922 17,486 8,764 672 7,767 9,119
Greenwich. ..o e, 19,361 1?,391 8,015 4,139 a7 6,318 1,702
Hopewell .erviens \rmeras i vaearen et 38.926) 21713 19,832] 1,516 365 17489 2,993
LANGES 1oasrcsesrarissnsssonsrreeosesennes 60.06) 44785 44,785) ernn, 16,134) 28,631
LAWTEIER. .. cvttrmenrrsararns rensrarassanaes 36,093 23,100 17,374 5,685 141 6,284 11,080
MAUTICS RIVET. rrrmiinermsirninirins 104.837) 67,006 58,574 7,818 T04 6,514 53,060
MEUVIIE . coevsrmes seesrserssasresrsesmssnsias 45.528] 29,138 28,217 563 258 3,876) 24,341
SLOW Creel .. imeiereemisnnen sevseser 192711 12833 11,405 B45 83 4,289 2,116
k' 1375 T PR 167927 107,473 visseciin ciree [rmmrarcnrens 107 AT ) vevsrrisrciiins ) svessn canene
TOtBL S arminrmrsess meiana meraresrnrnas 685.8601 488,650 274,669 152,661( 111,300 101,642{ 172,078

*Part of Delaware bay in¢.uded in Cnmberland county, but not belonging to any township.
7,142 acres of this is embanked and improved.

BEagex County.

Total. Upland, ﬁgi. Water. .gﬁfgg Forest.
TowNHIPS,

8q. M. | Acres. | Acres, | Acres. | Acres. | Agres. | Acres,

Belleville., v wuurmmmirerer | 29260 18737 1,802l 53 1,428 s8¢
Bloomfleld — 6.732) 4,308 PR L.) IR S 8,574 184
CEIAWELL vovesonrsrereniranesssresassssionas 28.428) 18,194( 18,10 mcireensoremirennns 10,581] 7,618
Clinton:.. 6.870) 4,307 3,668 106
Eaat Oraage., 3.903] 2,498 2,338 160
Franklin ... - 3.492) 2,295 1,538 359
LAVIDESON. 11 rerrns vasiurresrninrssassesns 17.419) 11,148 6123 5,02
MBI e veerereseresenns R 10194 6524 u618| 2005
MOBEELBIE v reerrs e s 6180 3,95 8,081 814
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Essex County—Continued.

Total. Upland. );l;irdsi_ Water. %;eﬁ::g_ Forest.
TOWNSHIPS. —
8q. M. | Acres. [ Aecres. | Acres.| Acres. K Acres. | Acres.
NeWATK...oooviisrsaer oriasinaabiastasernnn 20.997 13',438 7,878 4,003 1,557 7,455 423
2.144| 1,872 1,372 .., 1,332 40
Bouth Orange...c.u.., 8.964] 5,858 5,8531... 3901 1,452
West OTange. ....covevens 2075 7,728 7,728)... 3,574 4,154
- 120.724] 83,023 76,746) 4,601 1,646 52,607 24,289
Gloucester County.
Total, Uptand, | (oo | Water. giﬂ’,fg Forest.
TOWNKSHIPS,
8q. M. | Acres. | Acres. | Acres. | Acres. | Acres, | Acres.
r
CIBFLOD, ,.crne s irsmsrnvmmsssessnsmniannes | $1.645] 13,853 13,853 418  €,437
Depiford 20.3621 18,032 12,623 9,681 2,992
East Greanwich v e reesniereas 14,190 9,082 9.02% 7,718 1,309
Franklin ....... e ererrarnaassaany e nabaned 57.875) 37,040, 87,040].. 11,5094 25,681
Glassboro 11.966 1,214 240, 4,669 2,605
Greenwich.. 14,959 9,574 4,318 4,177 141
Harrison. . 19.405) 12,419 12,208 1,184) 1,024
Logan..,. og10n! 17,94|  10,863)  4,502) 2,619 8,801 2062
Mantue. 18.869] 12,076]  I2076{ et ereernne 10,081 1,985
Monroe. 45.837) 29,335 29,8851 vseeeees bornen s e 7,824 21,511
Bouth Harrison. S 20,2927 12,987 12,987 | .eeviiienns arcniisinas 10,040 2,47
Washington...... 22,575 14,448 A48 i Franrrsannes 10,584 3,864
West DePtOrdacnserrsrecsssesscesmecess 20173 12,910 9,167| 1,M48] 1,795 8,344 5
WOoodbUIY..ocvcamnerann pesinseanne [ 1.687 1,080 1,029 s1l. 1,023 6
Woolwich v, enasees iensin 21.945] 14,045 18,658 BB creernnsn 18,311 345
TS, vesmresirasnsitansanesbonnsansss 239.280] 217,139 199,901 *10,946 6,292 126,319] 73,582

*3 558 peres of this is embanked and improved,
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PHYSICAL DESCRIPTION. 1M
Hudson County.
Tide Clerred
. Total, Upland, Mursh, | ater. Upland. Forest.
TOWNSHIPS, - J—
Bg. M. | Acres. | Acres. | Acres. | Acres. [ Acres. | Acres.
BAYODLE. v ctirrnassrnireers i saranns 11,533 7,381 2,279 404| 4,698 P 1] -
Guttenberg e eeerner e e 0.208 183 1| PO I B 1] DO
Harrison... 1.309 838 534 246 58 i | —
Hoboken .. 1.907( 1,220 518 209 493 ;3 L] FS——
Jersey City... 19.199| 12,288 5,859 2,086 4,343 b,836/ 23
Kearney.... s 10,283 6,681 1,44]8 4,520 613 1,208 240
North BergeD. i mesrssnsians 11,949 7,647 3,152 8,990 506 2,788 864
Union (Town of).,. 0.425 272 272 272(.
Union Township 1.829 861 592 ... 582 10
Weehawken..... 14720 w42 143 367 ]
West Hoboken. 0.869 556 5151 ] [PV I— 1,71 D
TOtB1S. cemses smbrenr et arren 60.483 38,708  15,786| *11,468| 11,455 15,073 718
*4 045 acres of this is embanked, and 1,550 acres improved.,
' Hunterdon County.
2 ’ Cleared
Total, Land, | Water, Land, | Forest,
TOWNSHIPS.

8q. M. | Acres. | Acres. | Acres, | Acres. | Acres.
AleXANATiBu e wisseanarnssrasnne Lsasnarntona ssamsarian -, 27.381) 17,624| 17,454 70| 15,097 2,867
Pethlehem 23.646) 15,133| 15,138|....ciinien 9,789 6,344
Clinton (TOWR 0f ) cuecsnsersrarissesrssans 1.128 722 T22|cteisssamins [ I~
Clinton TOWNSHIP. et sssrramrersrnrimesiasninissinens 28,010{ 17,926 17,926].....cc00000 16,028, 1,903
Delaware. reerreesasssecseereerer]  43.307|  27,588) 27,353 236] 25,028 2,3%
Fast Amwell 24677 15,720) 18,729)..eeruenn 12,313 3416
Franklin,..... “ 22,861 14,631 14,631...... Vs 13,884 1,207

Frenchtown 0.439 281 236 4b . 286)....
High Bridge...cccmmmssmrsis raasarsrsssrsess smsemssts vagean 17.735 11,848) 11,348(.......c... 8451 2,867
Holland....ccccnes 24.886| 15,927| 15,665 262j 12,594 3,071
Kingwood ...eee ragqarensninaaanrene [N TP ansa 86.9400 23,642 23,271 871 20,608] 2,578
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Hunterdon County—Continued.

JERSEY.

Total, Land. | Water, |52red) porest,
TOWNSHIPS.
8q. M. | Acres. | Acres, | Acres. | Acres, | Acres.
Lambertville. 1.178 754 671 83 [ |
LEBARNON .....crcimvissssmsin st smrimssssasssss issssssst sesrer semans 26.896] 16,893 16,893|....co0r0ent 12,815 4,580
Raritan....... 30.663) 25,384 25,384|........... 24,0600 1,334
ReAdIngtom.. ..cvurmnrarsismnnsossssnsessssenmissminen vene s 48,7341 31,100| 31,190|..c.0uienee 29,818 1,872
TEWESDUTY 1oversuresrrresseracesnrssrarssennsssarsansnrsnsnsnns 82.281| 20,5600 20,660|............ 16,792 3,868
TUnion 10.897) 12,734] 12,734)........... 11,910 824
West Amwell.... 20.266) 12,970| 12,519 51 10,569 2,350
Totals.... e 4391200 281.087| 279,919  1,118{ 240,438 39,481
Mercer County.
Total. Upland. L;I;igi. Water. %1;?12’;?3 Forest.
TOWNSHIPS. ,

8g. M. | Acres. | Acres. | Acres. | Acres, | Acres. | Acres,
Chambersburg..oseeiearerreeeiime 1.225 T84 TBE | cvernrveenes [ennrraran L
East Windsor, ... cennsn 16.956) 10,852 10,852} eniceneres [ corrrivmnes 9,104 1,748
EWIng e csiiessismserrassnsectsrmenesrosns 17.748] 11,359 11,108 10,512 591
Hamilton 41.075' 26,288 25,368 23,432| 1,956
Hopewell.... 60,242) 38,565( 38,312 34,893 3,419
Lawrence. 21,660) 13,862 13,862|.. 12,902 960
Millham., 0,628, 402 402).. 402).0ersrere
Princeton. 18831 11,732 11,782... 9,951 1,781

Trenton.... 2,908 1,861 1,681 (..
Washington.., 20.796) 13,309 13,309|... 16,582 2,827
West Windsor.......u. 26,534 16,854 16,854 13,807 3,047
Totals. e ensesmissanares [ 227.903] 145,858] 144,220 376 1,258| 128,400 15,829
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PHYSICAL DESCRIPTION.
Middlesex County.
¢ Total, Upland. qug%_ Wrater, %lsggg' Forest.
ToWNSHIPS.
V&g, M. Acres.| Acres, | Acres. | Acres.| Acres, | Acres.
PR 5252101105 PP PR 17.718| 11,336 11,838 .coansrnnns [ sune - 9,386 1,450
East Brunswick 29.162| 18,664 17,971 622 71 9,745 8,226
Madison.. 27.496) 23,908 92,766, 1,232)... 9,138 19,530
Monroe... 44.169) 28,262(  28,262(.criine e 21,026 7,237
New Brunswick....ueeeonmnsneen 4,351 2,78 2,586 51 148 2,528 68
North Brunswick....ccceivece o 14.024] . 8,975 8,975 | crurisiiemss [nermereenens 7,076 1,899
..... 6.245) 3,997 2,624 334] 1,039 1,880 744
32.212) 20,616 20,462|....0 crirer 154 19,107 1,355
35.688| 22,840 20,870 1,850 520 15,038, 5,332
17.161| 10,983 8,366 1,745 872 1,790! 6,576
1.122 718 105 -1 I 615 90
South Brunswick . 48.971| 81,341 E:3 17 | SR SRR 21,6400 - 9,701
WoodbTidge...ccr v ieecsmsmscnssivannennn ] 20,686 18,503 15,676 2,252 975 11,810 2,866
flh L 13 S 6,596 4,221 . [ [ 151 | U F——
TORIB...cssvsissssrssrasranr renseraneras 324.436| 207,639 191,440 8,199 8,000 131,276 60,164

+Part of Raritan bay included in Middlesex eounty, but not belonging to any township.

Monmouth County.

Total. Upland. }Fég%_ Water. | Beach. 81;1:]9& Forest.

TowKEHIFE, *
8q. M. | Acres, | Acres. | Acres.| Acres. | Acres.| Acres. | Acres.
AUBOEC oo | TLE62| 20,264]  20264]crriennn 14,088) 6,176
EatontowW .cereceesnssmsnnines 12.000| 7,680 7,199 5,358 1,841
| FreenoM. e nsrerssssmenss 40.577| 25,969 25,969 .miivenns 16,941 9,028
Holmdel. ......coovnmmaeeeens | 17.968) 11,500 11,600) ... 10,208) 1,297
FHOWeLl oo e seannenes 65.051) 42,209  42,208(... 16,345 25,864
‘Manalapan. 31276 20017] 20,007 16,755 8,262
‘Marlboro, 30,675 19,568 . AlQ,ﬁﬁS 14,860 4,768
Matawan.. 8465 5,411 4,891 4,304) 587
Middletown 4ga32( 27604) 25326 . 20,353 4,978
Millstone.... a0.616| 25,384) 25,354 19,300 6,054
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Monmouth County—Contintued.

Total, Upland, Mq:g%‘ Water. | Beach, g;ﬁl;fg Forest
TOWNSHIFPS.

Sq. M. | Acres. | Acres. | Acres. [ Acres, | Acres. | Acres. | Aeres
Keptune.....c.ovvvmmiinnnn | 12.766) 8,164 7,445 39 (2211 —— 3,563 3,892
[87.7:1: PR wed| 25,237 16,152 12,855 206) 1,690 1,901 94500 2,906
B0 171 PR we|  9.410] 6,022 5,200/ .72+ PO T 4,16 1,051
- BhrewshurY. . oeernrinans | 32,882) 21,044 18,308 526  2,210)ccueeeerens 18,055| 5,253
Upper Freehold.. ..........| 47.987| 80,718 80,718 eosinrrane | ersntsvmrere [ anrpes eeee 29,550 1,168
WALl vcoisrinirasssermnsssriann 40,994 26,236 24,676 180(  1,380|..ceiriunens 13,004 11,672
AWateT. ocnmmsvnmmeresnnes | 47460]  80,368] i e e B0,368| caiersasnes | eammurrns mvmmn. fesssssrnins
TotalS. .o wevnennnn | 687,988 B44,280) 300,000 3,378 38,002 1,901 211,285 359,711

# Part of Raritan bay ineluded in Monmouth county, but not belonging to any township.

Morris County.

Total. Land, | Waser, [CFS2red) porest,

TOWNSHIPS.
8q. M. | Acres. | Acres. | Acres. | Acres. | Acres.
Boonton.... 6.875 4,400 4,400, 1,990 2,419
Chatham ., 22.018) 14,664) 14,664 10,611 4,053
Chester.. 30.200 19,828 19,328), 13,0689, 6,239
Hanover 51,587 33,016/ 33,016 21,728) 11,288
Jefferson.... eremmeeabii bttt sh b 44,258( 28,325; 27,316 7,369 19,946
Mendham..... 24,355 15,587| 15,587-enrvnerar 10,968 4,618
Moniville...oivnmmesnsnmrisnmmsimii casmmriianean IR 18.850| 12,064 12,064............ 6,490 5,674
MOTTIS. coctimiess sanenns 18.870] 12,077 12,077 ccarnrerans 8,269 3,808
Mount Olive RS 32.066! 20,522] 20,036 486 11,282| 87M
Passaic 32.3151 21,322 21,322L..00ieenee 16,160 5,162
Pe&uannock ................................................... 36.777) 23,537 23,430, 107 8,370 14,060
Randolph...ceeeesrasnens estesinis snnnaster seee et s b 27.854{ 17,827) 17,827[..covrrennns 9,607 8,220
Rockaway. 63,330 40,587| 39,420 1,17 10,606 28,814
ROXDUTY . reeersmmnnnnsesiscarsans 24.244) 15516 14,828 688 7,012 7,816
WAShINZLOTLiuessianrr senessmiesssrammsrmrmresss issssse annas 44.682) 28,596 28,5%|..eenenen. 19,257, 9,339
TOLALS e caesisarranarran reeetbatbebe Rranis raranes s e rren 4580185 307,318} 303,910) 3,408 163,809 140,101

NEW JERSEY GEOLOGICAL SURVEY



PHYSICAL DESCRIPTION. 105
Ocean County.
Total. Upland. b&g%‘ Water. | Beach, %ﬁ%“fg Forest.
TOWNSHIPS,
Sq. M, | Acres. | Acres. | Acres, | Acres. | Acres, | Acres. | Acres.
Berkelef...oonneremamna 58.563 37,480 2ﬁ,h2ﬁ 2,036 7,615 1,003 2,091 24,735
Brick weevane L rambtes eaas nsban * 2127 39,761 32,888 2,739 3,787 M7 6,4566| 26,432
DOVET cvsacrisnsmrsorassssnasrins 55.732; 85,669 24,584 * 2468 7785 502 6,494) 18,040
Eagleswood... ccommrsen 35.908| 2,597 5,251) 5,566 9,607, 1,178 1,036 5,215
JOCKSOD. 0 ssnmniar [ 98.431] 62,996 [7R.:1 TN PRORTNI PR, 6,678 53,128
LACEY wivveressrenmssssvarssssernse 107.511| 68,807| 56,863 2,800 8792 846 2,621 53,748
Manchester....c e 83280 53,273 53,2780 evers | cerer e | eevvnnenaas 1,857 51418
OCBALL..ceteraasssesarsrrsesanane. 33.935) 21719 10,1821  1,368! 9,569 600 %2 9,210
Plumstead.......cieaenrmrvarsens 40.191| 26,722 25,T22) .coruirnes [ snrrarens [ I 8,245) 17,477
Stafford ...uemeescesuernn R 55.749) 35,679 22,808) 6,245 5756 874 2,800] 20,003
URION vrverrsrirararsine snrnrms 44.821] 28,636 17,154 4,166/ 6,168 608 1,386, 15,768
TOLBLS 0 veeneeerienenssssens 675.608] 432,389 338,998‘ 27,969‘ 59,079 6,348 43,831, 205,167
Passgaic County.
Tatal. Land. | Water. (‘iiaggfi Forest.
TOWNSHIPA.

. 8q. M. | Acres, | Acres. | Acres. Acrés. Acres.
Acquackanonck.....umeeiiennes RPN 11.838;  7,256]  7,256]......c.... 5,395' 861
Lithle FALlE oovrinnrremeirrere s asnrn csssapeneeresanin 5.804 3,715 3,715 .ereenes 2,609) 1,206
Manchester.. ... 10.934]  6,998) 6,998|......... 4,066 2,442
PASSAIC. . eviracessssersnsrinasninisssssasass sasnassrn srsas avasanennn .24 2,074  2,0M4|.iiivienn 2,028 51
PAEBIEON.. cccevtsreserereearssmimsasrissssnsaresse 8472 5422 5429.........| 5181 291
POIMPLON 4reeeeisinsennemmiessgoras semets agmesosnte ppasse sios .| 53.304| 34,172 33,968 204| 7,585 26,438
TPRIIIE 1ovrramserssemses eesereenmmssorass sesceremcemsesseneeeres] 26.729] 17,107) 17,011 96| 0488 7,523
West Milford.....cmeememiiiimeaien e rererysanensrsran 80.244| 51,366 50,0100 1,346| 12,647| 37,368

wne| 2000156 128,100| 126,454 1,646' 50,254' 76,170
1
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Salem County.

—— Total. Upland. Mj;ig%. Water. g{ﬁi‘;f& Forest.
Sq. M. ' Acres. | Acres. | Acres. 'Acres. | Acres. | Acres.
Alloway. 34.066) 21,780] 20,789 14,032 7,757
Elsiaboro.... 13,242, 847 4,251 4,163 51 4,188 73
Lower Alloways Creek.. 45.787; 29,804 18,462 15,759 * 83 10,781 2,731
Lower Penns Neck..... 24,075 15,408 10,787 4,218 403 10,187 600-
Mannington.... 36.321, 24,526 20,204 4,047 27 18,581 1,668
Oldmans... 21.266; 13,610 11,216 1,710 684 8,414 2,802
Pilesgrove, 1044 25,708 23,708 22,414 1,204
PittBETOVE...o. i inasmrsmnrsisasenans wenseers | 49,874 81,019 31,919 11,088 20,831
QUINLON v inserrmminsssarisis mesesonnens 24.798| 15,871 15,378 8101 7,272
Balem. et v 2.868] 1,832 1.258 523 51 L1258 curvmscarene
Upper Penns Neck wovrusiienins 18707 11,873] 11,111 862|. 5,663 2448
Upper Pit12ETOVe.cviemrrcmmmmnaersen 36.016) 23,050 DB, 050] 1erane mrrere ] weresannaans 20,454 2,596
fu £ 11 SYPOIPRPIRPRIP RPN B - - - I .+ FOPOUVOITY PO 27,788 v serrranninc]cerrrnainnnn
TOLAIS, s sssmmnseerissminnnrerimnesannes 380.372| 240,198) 188,138 $31,780| 29,280 138,081 50,057
*Part of Delaware river included in Salem county, but not belonging to any township,
115,225 acres of this is embanked and improved,
Somerset County.
Total. Lend. | Water. Cllf‘;':]'g_d Fopest.
TowWrRsHIPE,
8q. M., Acres. Acres. | Acres, | Acres. | Acres.
Bedminster,, . - 27018 17,202 17,292|............| 16,882 410
Bernards uerersessmmenmserissmmnesssonen PR, 41.402) * 26,497 28,d97............| 20,435 6,062
Branchburg . 2013620 13,082 13,0320 12,867 165
BridgewWatel s nnnenarersramrrisssmr s 44.395| 28,413| 28,343 0| 23,7201 4,614
Franklin eebree st s o 4107 80,48) 2,970 178 20477 2498
HilISDOTO «cvrsissnemammintieesisrnmrsaiinss e sraasssnarssnaraes 58.282 B87,268| 387,268.......ccmn 33,226) 4,042
MODtEOMETY cvavarsmrsnrinnnisersrransrrerrassn resesreraaries 33.075 21,168 21,168 ............ 20,074 1,094
North Flainfleld...iueeicserreeens PRSI o amerennrants 14.051 8,993 L] I— 4,598 4,395
WALTEIL s enssessisersemnsermnssessrsses 19878 12,402 12402{ corus e 7,064| 5,888 —mrmtem
TOtBIS.cnvssenressreesann ceeens| 305.020) 195,213 194,965 248| 166,352 28613
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Sussex County.
Total. | Land. | Water. (S1S38| porest,

TowNsHIPS,

8¢. M. | Acres. | Acres. | Acres. | Acres. | Acres.
ADAOVET 1 vrriicretrvsmniiassssssminsinssonis ssssnmtraresasnians 24,5900 15,743 15,626 117 10,808) 4,723
BFrAHeinvrssisrsrare ssameetrasssnis msons resouse mrasanarn 36.249) 28,199 21,9121 1,287 4,048 16,964
Frankford,..., ... preeenrins Jranesbemnest oesss e snansssebes 36.509) 23,366 22,681 785 16,6170 5,964
(650 ST berrasttaptenine 20,969 13,420 13,4201.....coceene 10,609, 2,811
Hampton el 29,7651 10,050] 18,950 W00 14,254 4,606
Hardiston. ciumeserernrernanssrsnrantams smnserasscss sansraons 98.741) 24,794] 24,7M[wiirereires 18,438/ 11,356
LafByette. e o vvrene rnsvaseran e rar e 1B.246) 11,6771 1,877 10,346/ 1,831
B (03417 T O PR 44.565| 28,522| 928,166 356/ 9,319 18,847
NEWHOD cvcerrmrmssnrsrrrasenees seveenseasere sy st sobs e basben 2750  1,760]  L769).eeerr| 1,587 173
Bandyston 42,627 27,217 27,002 215: 128210 14,181
Sparta.... 42.233] 27,020 26,898 186) 14,203] 12,600
Stillwater... 87.614, 24,073 23,473 600 17,223 6,250
Vernen 6O.045! 44,1890 43,949 240) 20,202 23,857
Wallpack... 23337 14,036) 14,562 s7a| 7122 7440
Wantage B8.160) 43,628 43,628)...........] 88,083 5,546
Totals . 585.317| 342,603/ 388,303 4,210, 201,855 126,538

TUnion County.

Tide Cleared
) Total.. Upland. | yoooh | Water, Upland, Forest.
ToWKSHIPS,
8q. M. | Acres. | Acres. | Acres. | Acres. | Aores. | Acres,
Clark... 4,743 8,036 3,036{, 2,806 230
Cranford “ ; 5.888) 3,786 3,736/.... 2,727 1,009
EUZABEEH s sressrsensssreasesnscrsnsssssces 12961 8205 4,38 3980l 809
FAnWOUA. wsriens sssesrnsssssasnisninsirans | 10,451 6,680 [N 12 OO VR, » 4668 2,021
Linden e srvarresnsrasen onssasonnren 14.008 8,965 7087 1,710 198 5,822 1,28
New Providence....o.uemmnes| 59190 6,348 (3.7 D I, 8,703 2,645
Plainfield....uevi R frentagnannan 59280 gt b ) S OO RPN 3,488 358
RANWAY.. corssorrsarsecea wsimstseneee]  4085] 2,582 2,587 F i 2,484 53
SPTIDZHELA esrrmnesrrariemressrassrsarees 4958 3,173 I L U o 1,966] 1,207
LY
’
, ’
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Union County—Continued.

— Total, Upland. {419 | water. giﬁ‘;ﬁeg Forest.
8q. M. | Acres. | Acres. | Acres.{ Acres, [ Acres. | Acres.
BN teasereasrensererssasmraes — 6.012l 3,848 X 1.1 [N IO ‘2,222 1,42
OB v sveeranseransuresresss emsessnnaranns 15.274] 9,775 2 i1 (ORI DORORR 8312 1,463
Westfield e snsestsnns 10,8221 6,526 6,926 seeriirann [ rresnraenns 4,522 2,104
TObRIS.....cesreeirurrmsrsrsnensssaransens 104,944 67,164 61,304 4,413 1,447 46,9541 14,850
- Warren County.

S Total. Land. ) Water. Crlgi.lrg_d' Forest,
8q. M. | Acres. | Acres. | Acres, | Acres. | Acres.
Allamuchy e rrsormseatias Sanansiann wner| 20672 15,166, 18,166 ..... ... 8,600) 4,467
Relvidere.., 1.349 863 832 3i 819 13
Blairstown 31,817, 20,863| 20,363............ 14,688 5,675
Franklin S, 23.927 15813] 15313 ...........| 12,441 2,872
Frelinghiysen, i e crrrrererersarssrrecs serssssrenss 28.769) 15,206] 15,206]....00e.e- 12,003| 3,208
Greenwith. u.uecwiiemsnen P N 1L.067]  7,083]  T,083.....e.. 6,463 620
Hackettstown...ueunie [T N 2.964 1,897 1,897 civccirrann 1,851 46
Hardwick ... 17.662) 11,304] 11,304)......ccn..e 7,298 4,006
HATIOODY covrmrstiens torentsesnssarnanserasse s bussntnassensssanse 24,3280 15,567 15,345 2220 11,71 8,08
80.850 19,744; 19,627 117 14,896 4,731
20.164] 12,905] 12,905.....cc000c0 9,160 3,755
25.861] 16,417 16,171 246| 13,087 3,084
G.587f 6,008 5,925 83| b5 371
30.385| 19414; 19,4l4|............ 13,6000 5,514
34.057| 21,798 21,566 240| 16,626 5,080
21.155| 13,689 13,118 421 3,197 9,921

1.186 759 639 70, 689

14,8070 9,4%6 9,299 177 8,150
Washington (Borough).....ccereieens Vrerenareneaseneer 1.823)  1167) 1,167|.cccriran 1,141 26
Washington To;mship ............................. s 17.796| 11,383 11,889.....ccemes 9,561! 1,528
Totals... ... RN arbdaran vasans arees peas s s ara e saaran 864.651) 233376| 281,769 1,607 171,564' 60,205
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AREAS OF LAKES AND PONDS.

ATLANTIC COUNTY.

Bargaintown, lower pond ..o i s 73
Bargaintown, apper pond...cowe
Gloneester 1ake....coooviurerarevicracmisninnnage
May's Landing mill-pend.............

333

Wepmonth mill-pond.. .ovcevveiniiinnsstenna s it s e 205

BERGEN COUNTY,
Franklin lake............ + B9
TROLEETL POR. s ucrrsvrivsiras iosisstassessrcassraemas aanse e aces rni ek b rs saanee s bn abn et ats

BURLINGTION COUNTY.
Atsion mill-pond......... PN eveacrrsiarenias ety b ese e aenns e ki
Batsto, east pond....
Brown's Mills pand
Hanover Furnace pond PR 103 .
Harrisville mill-pond.. ... 101

' CUMBERLAND COUNTY.
Bridgeton mill-pond..ceconiiininnnsiinin betettesearieneaneirieasaretes PR 85
Millville mill-pond......... 926
Willow Grove m)ll«pond. 118

OFANGE FESBIVOIT.. cuvursi sivesians eevsennstirsmsaeimnis sorsssabnrrra rrraer st v aonbnanes 64

GLOUCESTER COUNTY, i
Clayton mill-pond -....... Cebererse tiaetares e aeanr rararran nene s SRR 64
Malaga Furnace potid....ee... D rearasierias 92

MIDDLESEX COUNTY,
Weston's Mills pond.cinimsmorinnna. e rsreersearaa s 64

MONMOUTH COUNTY.
COMIO 1AKE. 1ivnrereieeivins sivsrsvicsarancrenmrrnsasrrabass nasssararirsss instrnessarsnssranae O
B T B T TP O PSPRPN 144
ST T T S U P S PR 14
Spring Jake o 18
Sunset lake ....oouenenn . . 18
Takanassee jake....ccivmvuvecnnn, 29
Westey Jake...ounesniinieesins 18

BUdd’s 1aKe. .- revireererieievensstessntnrssninsmsersvassasansresssanssens sasassivinerss snsanens 40D
T2enTIArk POREA .ovciruren nernrcrsrnscomrnenearnens srenresesaesnsssssitess s ssassternss sanes 172
Dixon’s pond...... vt rAreraent SeketbatebeiesEEa T b sy s e R e T e ara e r e Aranen 35

Durham pand....coveeeann NPT 47
GIPREN POLcciuirisras srararisrsssntenrssrsnsssas mensbanasennen trassasststnsbatusnasssisararsnes 469
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Hopateong lake...vniiionnnn., .
Middle Forge pond....ovcveievnrinicnenen.
Mooseback pond...cccvererenns
Petersburg mill-pond

BhoRZUM PONT. c.eriiri ittt v et v risre s e e s eresr e rane s eresataaas 70
Splitrock pond.......oivecmieiicreinnnnnn SO At ierreats e . 313
Stickle pond......... e et arraa e eeeane rar e maa e e e sar b e 110

. OCEAN COUNTY.
Carasaljo lake (Lakewood) ....... B PSPPI PEPIRUU e 97

Cook’s pond...e.eesirevimciennnnns rraraerirerrra e enas Crmrnntaneein v 22
Little Bilver lake... reeieimeerereeennareerearan e rare s 16
Manahawken mill- poud ........... ROV P firanne 98
0ld Sam’s pond... 28

Twilight Jake ...ocovniniiniiinniiiii e eerent e e eaaree s 21

PASSAIC COUNTY.
Buckabear pond...ovivvvecia e s e raraseientranre e 59
Cedar pondac. i i i .
Charlottesburgh mill-pond. Cooooinnreiineinnnn, e r b e e 42
Dunker pond ..o s e e e e 17
Greenwood lake {total area)....cecocrmnivnirsen v mrsssnservesacaseseneenes 1,920
Hank's pond......c, rvreeirriarieinrirmrenn e asis veires risssenes o rerernirenne 5
Macopin Jake...... .o ORI vt s 299
Mud pond............ rrirers i g e JUTTT betvreins berenrne baaeeenbeanis crrinas 28
Tegra PORA .. oeoriiuiir s raraai s e e e e e 89
Pompton 1ake...coovrreracenrsivniirevanen. e iensresarana rart e rererane vensas 196
Sheppard’s pond
Tice’s Ponth.ucrn.vievininin, e versraan caserae e e 20

SALEM COUNEY, .
Alloway millpond. .o v s seesaa sy arrress e sras cereis 122

SUSSEX COUNTY.

Beal PONGR.cvserrtsiriveiirierriireser et r et rseerrr e st e ateran s rsera e tes varesseenn 38
Buckmire pond... v oo s e e erasenvarareaatanentns 10
Catfish pond {near Stillwater)....cocvinnniiriannns roriaas errevsrearare e rrra s v 14
Cranberry reservoir
Culver's pond........... cerrrerins Jerarsarireraasaras
Davis pond....ccvininiieiniannnd L, 14
Decker poud (Pochuck mountain) .

Franklin Furnace pond
Hewitt’s pond....ccoooccininivrinn S 35
Hopewell Farnace pond............. vernnaes . PO e o 24
Howell's pond...ccovviiieninicnimiiiinnnrs NSO
Hunt's pond. covervesennenrinenee ressrrasaan renras 37
THES PONE.triirin i ira st snes b i rrss g eerms a v s b s asaabarrrnn shasamassararen 36
Lane's pond or Grmneﬂ ]ake .......................... rrveenes bemrreevarrnasenenruerernns 87
Little pond (SWartswo0d)...cosreeseverersinienissnsesrmssssnmssmerssncerassssassssssenegss 100
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Acres.
Long pond (near CUIVEE'S GAP} cvvvvecerresrerecamsinies cvssssscrssscnsinsrnsssenienes 209
Long pond (near Andover}.......uive. ereereetteesran et arrraarntaanrnree Ceresrerrans o 117
Long pond (Kittatinny mountain} 13
Losee pond ...ooveeens R UPPR 137
Marcia Jake. .. oornvariem s R 23
Mashipacong pond... 46
Morris pond. ocoecnvinenas 136
Mud pond (Hambmg mountam) X 28
Panther pond ... iciiinrestorsarmiorr s i s st e ta et 41
Quick pond.......... DRSO U PO e 43
Roe pond....ooviniimniinmmrnias e bereeeseeriast nir i asrreeeseas shanen fersannanns 23
Round pond (Kittatinny mountain). ..covooorvrees evereeeere i . 33
Sand pond (mear Coleville) v oo G5
Sand pond (Hamburg mountain)..., RO 32
SIAg POBA . ccrires ottt it i et e e e e e 23
Stanhope Teservoir .. ..o . R 339
Btickle POnd.ernurer e eeenrieen e ereteerenreras TSN enraer e 35
Sucker pond..coaiernoine i et ubaerian s re ey ae ey ad e nore 95
Swartswood 1ake cvaies i e SO 113
Turtle pond...oovne i S P RO S PPN 13
Whaterloo pond.... 68
Wawayanda lake ..oovevieicinirianns U PURRUUPR 1 11
White Jake.cooo ool ve 17
White’s pond....ccovivrniinne cane 11
Wright's pond........ rererun i aereesaes shnbanen 31

WARREN COUNTY.
Alamuely Pond..ccoi i e e e verieeranianns . 56
Catfish pond...vcveesrcerirsriareas . 31
Cedar lake (near Blairstown) . coiesirecrororreirreniesiresrasinnnerinnis s essr sosnsssvonns 27
GlOVEr'S PONcs mereieciriersecies iosiitrisssra st s st e s e 13
Green's pond . rrrraaar e 117
Saad ponde.e e s 14
Bhuster pond........ et . 14
Silver lake......... 35
Sanfish pond 41
WHILe PONTicriier itrrmrenscrerarsnmenns rmis it ccrrraaasn i s stsa s arrre s aarranans 67

AREAS OF TIDAL WATERS,

Hudson river and New York bay, in New Jersey. ...occcivscecrerenvsnessnsansense, 12,048
Newark bay.....oocovvircinernnnns U OO 5,126
Raritan bay, in New Jersey........... ortvereererrsntxasrassy
Navesink river, Highlands to Seabnght and Red Bank . .
Shrewsbury river above Beabright bridge......ccviiiriiivnr i
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Acres,
Barnegat bay, Bay Head to Cedar Bonnets. ...... et s 46,289
Little Egg Harbor b'ty, Cedar Bonnets {o Little Egg Harbhor hght e 20,103
Great bay.... veovreresnnennen 11,347
Little and Grassy bays ..................................... e e st 2,969
Reed’s DAY .ocuiieiiniisie s ressee st s e sres sk es e e et r i genaan e rete 2,502
Ahsecon ba.y ..................................................................................... 1,440
Lake's bay.... PSRRI OPUI B - )1
LS BT crseiaierris veriat i e s are e e caerae e bt r e s rerns revbeaeeaans aners arra 627
Great ¥gg Harbor bay, not mcludmg Peck's bay.... ererern e 4,832
LudIant’s BRY . cveeunrsriiemrmoriitiii it s i e s n e aa s eep o epen e 960
Great 80N, oo ciiriatse st vt e e errarerrne s e e rrrsaassenTranrsatan 1,542
Jenking’ sound and Genesis bay... - 730
Delaware bay in New Jersey, below Cohansey hght wrevrenreeannaseenvess 207,448

TOPOGRAPHICAL DESCRIPTION.

New Jersey lies on the eastern slope of the Appalachian region.
This region may be defined as being bounded or the east by the
Atlantie, on the south by the Gulf of Mexico, on the west by the
Mississippi and Ohio rivers, and on the north by the river St. Law-
rence. The elevation of Lake Erie is 565 feet above the sea, and the
Ohio river at Pittsburgh is 700 feet. The bighest part of the bound-
ary of the region lies between these two points, and does not exceed
1,000 feet. The mountains which give character to the whole Appa-
lachian region, rise at the promontory of Gaspé, on the Gulf of 8¢,
Lawrence, and extend southwest to Northern Alabama, where they
sink below the plain,

The remarkably deep valley of the Hudson and Lake Champlam
cuts off the New England portion from the rest of the region, So
deep is this valley that a rise of about 150 feet in the sea level would
cut off New England from the rest of the continent, forming a great
island. The New England section consists of twin mountain masses
divided by the valley of the Conpecticut. The eastern mass, begin-
ning at Gaspé, reaches an elevation of 5,385 feet in Mt. Katahdin,
225 miles southwest, and its culminating point is Mf. Washington, at
an elevation of 6,288 feet, 375 miles from Gaspé. Thence it descends
irregularly southward into Massachusetts. Westward the other mass,
that of the Green mountains, rises near Quebec, and crossing into
New Hampshire and Vermont as a double ridge, attains a height of
4,450 feet in Mt. Mansfield, in Northern New Hampshire. Killing-
ton peak is 4,221 feet high. Thence the Taghkanic and Hoosic

NEW JERSEY GEOLOGICAL SURVEY



PHYSICAL DESCRIPTION. 113

mountaing extend southward between the valleys of the Hudson and
Conpecticut, reaching the Highlands of the Hudson with an elevation
of about 1,600 feet. Here the range is cut through to its base, but
continues onward southwest, essentially as one range, into New Jersey,
becoming our Highland region.

From the heart of the Appalachian region, at Albany, New York,
the Mohawk valley runs due west to the northwest border of the
system. North of this valley and west of the Hudson-Champlain
valley lies the triangular mountain mass known as the Adirondacks, .
detached from the northwest side of the Appalachians. Iis maximum
elevation is Mt. Marey, 5,379 feet above the sea, and within 20 miles
of Lake Champlain,

Southwest of the Hudseh and Mohawk valleys lies the division of
the Appalachians which crosses New Jersey and Pennsylvania, It is
distingaished by haviag on its eastern side a series of parallel and
remarkably-continuous ridges, and for its western half, broad plateaus,
which range from 2,000 feet to 2,600 or 2,700 feet in elevation, and
descend gradually northwest toward Lakes Erie and Ontario, and the
western base of the system. Tirst on the east come the Highlands,
which we have already followed across the Hudson. They come into
New Jersey with an elevation of from 1,400 to 1,500 feet, and con-
tinue southwest, gradually descending to about 700 feet as they reach
the Delaware, but recovering a beight of more than 1,000 feet again
in Pennsylvania before they finally disappear at Reading. For sixty
miles sonthwest the range is lost sight of, but re-appears beyond the
Susquehanna, as South mountain, Swerving more 1o the southward
and crossing the Potomac near Harper's Ferry, we reach an elevation
of 3,993 feet in the Peaks of Otter, west of Lynchburg, Virginia.
Thence into North Carolina these mountains continue as two ranges,
the eastern of which retains the name Blue Ridge, which is apphied
to the range in Virginia, while the western is known as the Unaka
or Smoky mountains. Here and there the two ranges are connected
by transverse ridges, forming great mountain masses, which range above
4,000 feet elevation, and reach a maximum of 6,707 feet in Black
Dome, North Carolina,

Northwest of this rather irregular range lies one of the most con-
tinuous aud remarkable features of the Appalachian region. It is the
Great Appalachian valley, which runs throngh from the St. Lawrence
by Lake Champlain and the Huadson river, which stream, as we have

H
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already seen, leaves it at Newburg and proceeds southward by a deep
clove* through the Highlands to the sea.

Thence the Great valley runs southwest across Ulster and Orange
counties, New York, and across Sussex and Warren counties, New
Jersey, via Bethlehem, Pennsylvania, to Harrisburg and onward, be-
coming, finally, the valley of the Fast Tennessee river. It is known
as Kittatinny valley in New Jersey and Eastern Pennsylvania, and
as Cumberland valley in Southern Pennsyivania.

Northwest of this valley is a remarkably-coutinuous level-crested

ridge, which is known as the Shawanguuk moustain, in New York,

and as the Kittatinny mountain, in New Jersey and Pennsylvania.
1t runs along the northwest border of New Jersey from the New York
lie to the Delaware Water Gap, which is cut through it. Thence it
continues across Pennsylvania west of Harrisburg, following the Great
Valley, as alveady described. Tt rarvely exceeds 2,000 feet in eleva-
tion, the highest point in New Jersey being 1,801 feet. 4 feature of
this range is the remarkable series of picturesque gaps through if,
which give passage to the drainage of the country west. Among these
may be mentioned the Delaware, Lehigh, Schuylkill, Swatara, and
Susquehanna Gaps, ranging at distances of from 22 to 28 miles apart.

This ridge and the valley west of it, running through from Kingston,
New York, to Port Jervis, thence as the Delaware river flows, to the
Water Gap and on southwest, crossing Pennsylvania southeast of
Mauch Chunk and Pottsville, are the last members of the Appalach-
fan mountain region which are represented in New Jersey. North-
west of these lies a region baving for iis northwest border the steep
face of the Allegheny mountain, and generally about 50 miles in
width, Beginning at the Hudson, we have the Catskills, rising above
4,000 feet. This platean region extends into Pennsylvania, where it
iz known as the Pocono mountain, and ranges z little above 2,000

#*This term is here and sabserently used to denote a narrow, deep valley running
across the mountain ranges and not conforming to the general geological and topo-
graphical structure of the eountry, while the term valley s confined to valieys which
do thus conform to the structure. The terms Hudson valley, Delaware valley, Sus-
quebanna valley, etc., are misleading, as wnone of these streams has one valley
thronghout. All euter and flow in the Great Appalachian valley, for instance, for a
short distance, then leave it through marrew tluves, cutting the intervening ridges
through to their bases. Ravine is here confined 10 a hollow, which is very shallow
high up at the head of the stream, and becomes deeper below. A “clove,” on the
contrary, is of about the same depth throughont. A cafion is a clove with vertical
sides and a flat bottom.
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feet in elevation, Next, southwest, this region becomes a labyrinth

of mountains, with a few small plateaus, but mainly composed of
narrow, steep-sided ridges, rising from 800 to 1,000 feet above the
valleys. About the Susquehanna the country becomes more open, with

low, rolling slate hills and limestone valleys, the whole being under

cultivation. Still further southwest we have a series of parallel ridges

rising from 800 to 1,200 feet above the valleys, and sometimes reach- .
ing 1,600 feet. The valleys range from 500 to 1,000 feet.

Back of this region of mountain ridges and small plateaus rises the
Allegheny mountain, presenting on the southeast a nearly continuous
wall of rock 2,000 feet high. Northwest from its erest the country
generally descends slightly, but maintains the character of a great
platean.

The eastern base of the Appalachian system is a plain gently sloping
toward the Atlantic, having a width of about 50 miles in New Eng-
land, but being decreased by the great bight of the ocean sweeping
inward between Capes Cod and Hatteras to but a few miles near New
York, thence increasing rapidly in width southward, it reaches 200
miles at Cape Hatteras. Its elevation along the base of the moun-
tains in New England is from 300 to 500 feet; in New Jersey from
200 to 600 feet, and southward it rises above 1,000 feet. The west-
ern base on the plains about the Ohio river is abont 1,000 feet above
tide, and about Buffalo, Rochester and Syracuse from 500 to 600 feet.*

TOPOGRAPHY OF NEW JERSEY.

The topograpby of the State is readily classed in belts which cor-
respond closely with the outerops of the various geological formations.
Beginning at the northwest we have the Kittatinny mountain and val-
ley, occupying the western half of Sussex and Warren counties, and
corresponding to the Paleozoic formation, next the Archwean Highlands,
then the rolling Triassic or red sandstene plaib, then the furrowed
and irregularly-hilly Cretaceous plain, and lastly the triangular, ex-
tremely-level, sandy and pine-clad plain of the Tertiary formation,
fringed seaward by a belt of tide-marsh enclosed from the sea by

sand beaches. These features are coramon to the Atlantic slope
southwest, ‘

*The Appalachian Mountain Systens, by Prof. Arnold Gayet, in Silliman’s Journal,
Vol. 31, Becond Series, p. 157 ; and Prof, J. P. Lesley’s Topography of Pennsylvania,
have been freely drawan upon for the above.
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EFFECT OF GLACIAL ACTION ON THE TOPOGRAPHY.

Before proceeding with a detailed deseription of these belts it will
be well to explain the cause of the great contrast presented by the
northeastern and southwestern portions of each, The most cursory
glance at the topographic sheets will reveal a marked difference in the
two portions. To the northeast there is evidence of great erosion, the
ridges are more eut up by transverse depressions, the valleys are less
smooth, and everywhere we find lakes and ponds, marshes and sink-
boles. This is to be attributed to a canse the discussion of which
belongs more properly to the geologist than to the topograpber, yet
the effects are so striking to the observer that it is necessary to briefly
eall attention to it here. _

In 1877 and 1878 the annual reports of the State (Geologist set
forth the evidence of the existence at some time of a great ice sheet
covering New Jersey, in common with the rest of our continent, down
to latitude 40° 307, TIts southern limit was traced carefully across
the state. This limit is clearly marked by a line of extremely irregn-
lar, fantastically-avranged hills of gravel and boulders, formed of the
material eroded by the glacier from the hills to the north and deposited
here where the ice melted. This moraine begins at Perth Amboy
and runs thence through Metuchen, east of Plainfield, where the
Netherwood hotel is built upon it, to the base of the First mountain
north of Scotch Plains. Theuce the mantle of gravel is wrapped
about the slope and over the north end of Springfield or Roll’s hill
and filling completely the valley west, crosces Second mountain and
lies up against the porth end of Long hill, at Chatham. From here
to Morristown it fills the valley of the Passaic with a broad ridge of
gravel, thence it skirts around the base of the Highlands and up
through the valley of the Rockaway to Dover, From here the line
is quite direct by Budd’s lake, Hackettstown and Townsbury, to
Belvidere.

To the vorth of this the ice sheet was thick enongh to overtop all
of the mountains of northern New Jersey and wmost of those of New
York. Tts movement was generally toward the south, and when we
recall that a thickness of 2,000 feet would mean a pressure at the
base of ‘sixty tons per square foot, and that often boulders were im-
bedded in the base of the ice and moved forward with irresistible
foree, it may bring some conception of the enormous eroding action

Al
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of the glacier, It denuded the ridges of all disintegrated rocks,
seooping out transverse depressions where the rock was soft, and leav-
ing often hard, bare summits and irregular, jagged ridge lines in place
of the well-soiled, gracefully-undulating ridges to the south of the
moraine. It deposited in the valleys great masses of gravel and mud,
which have been in some cases assorted and worked down into level
terraces by water, hut again left in all the fantastic disorder of their
original deposition, in crooked ridges enclosing bowl-like depressions
with no outlets, or hills carrying similer depressions in their very
tops, like small voleanoes with their craters, and in every conceivable
topographically-monstrous arrangement. Often these deposits have
closed the outlet of a valley, holding back the water in beautiful lakes

- and ponds, the water baving been forced back over the original

divide of the valley iato apother drainage system. When the drift
dam has pot been high enough for this, it has been cut away again by
the water overtopping it. Remains of such dams may be found, with
gravel terraces on the slopes of the valley above to mark the shores
of the ancient lakes, The above accounts for the existence of most
of the beantiful lakes of the northern counties, and also for the
swamps aod sink-holes which are merely shallow lake basins which
have become filled with mud or vegetable matter. The drift dam
which has formed Budd’s lake is very evident, as is the one at Green’s
pond. The slopes of the hills of this region have usually been left
covered with boulders, the finer material having been carried down
into the valleys by water. The whole aspect of the conntry has been
changed. Much of the soil having been rendered unfit for cultivation,
a large percentage of the area is left in forest.

Y

MINISINK VALLEY,

The Delaware river, from Port Jervis to the Water Gap, lies in the
valley which runs through from just west of Kingston, New York,
by Ellenville to Port Jervis, thence to Stroudsburgh and southwest,

crossing the Lehigh river between Mauch Chunk and the Lehigh-

Gap. This guiet and beautiful Minisink valley, with its wealth of
romantic aboriginal traditions and associations and its tragic colonial
history, has long enjoyed a well-merited reputation as a charming,
restful snmmer retreat for those who admire simple nature, and as
a paradise for the sportsman and angler. On the southeast rise the
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long, forested slopes of Kittatiuny mounptain, with its continuous
level erest, and bold front raised as a final bulwark against the busy,
bustling world beyond, and giving to the valley its air of remoteness
and seclusion. To the northwest rises first, near the river, a line of
steep wooded hills four or five handred feet high, and back from their
crests the undulating slope of the Catskill plateau still ascends for ten
miles from the Delaware, attaining an elevation of 1,500 or 1,600 feet
in Pike county and over 2,000 feet in Monroe county. From ecrest
to crest of the mountains, therefore, this valley is more than fifteen
miles wide and about 1,200 feet deep. From Port Jervis to Walpack
bend the Delaware flows through a flat-bottomed, U-shaped sub-
valley, at the bottom of the great valley, having steeper slopes and a
mean width of two miles with a depth of 400 to 500 feet. This is
really a trough in the rock with its bottom filled to a depth of more
than 100 feet with gravel and drift. It is a baried valley, A well
at Port Jervis was bored to a depth of 113 feet, or 63 feet below the
river, without striking bed-rock.* The surface of this gravel has been
formed into a series of level terraces; the lowest, rising abruptly from
the river as a gravel bluff from 20 to 30 feet high, is well shown at
Mashipacong island, Milford, Dingman’s, S8hapnack island and above
Poxono island. There is ancther terrace at abont 50 feet, another at
120 feet and a fourth at 150 feet above the river. These are so well
marked as to become prominent topographical features of the valley,
and may be traced on the contour maps on the New Jersey side.
Their further discnssion must be left to the geologist. On these ter-
races, and particularly on the lowest, which is composed of finer
material than the others, were the level and easily-cultivated Indian
plantations and later the farms of the pioneers, which gave, early in
the eighteenth century, a wide reputation for fertility to the Minisink
country.

From Deposit, the Delaware river comes rushing down through a
narrow clove in the Catskill plateau, with a fall of six and one-balf
feet per mile for 90 miles, and enters our valley at Port Jervis. Here
it turns a sharp right angle to the right and then meanders south-
westerly through the valley, now gliding gently through long, deep
pools and now leaping down short rapids, over rough boulder reefs.
The total fall from Port Jervis, where its elevation is 411 feet, to the

#Second Geological Survey of Pennsylvania. The Geology of Pike and Monroe
counties, p. 92.
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Water Gap, is 124 feet, or just three feet to the mile for the 41 miles,
Often the stream divides into two or more channels enclosing some
large islands, At Mashipacong island the width from outside to out-
gide of the extreme channels is three-quarters of a mile. From the
river just above Milford one can look to the eastward up an appar-
ently unbroken forest slope for six miles, to High Point, 1,400 feet
above the river. At Wallpack bend, 25 miles down the valley
from Port Jervis, the stream completely reverses its course twice
within one and one-half miles, passing southeast through Wallpack
ridge into another parallel sub-valley, partially separated from the
first by the ridge. This valley first makes its appearance as a shelf on
the mountain slope two miles southeast from and 380 feet above the
river at Montague bridge ; thence it graduaily deepens southwesterly
into the valley of Flat brook, and so rapidly steepens the west slope
of Kittatinny mountain to a gradient of 1,000 feet per mile, cutting
off Wallpack ridge to the west with a general elevation of about 700
to 900 feet, or from 300 to 500 feet above Flat brook.  In this valley
lie the villages of Hainesville, Layton, Peter’s Valley, Wallpack
Centre and Flatbrookville. The small valley of Millbrook, heading
at the sarne point near Montague and coming out at Carpenter’s Point,
cutting off Hog-back ridge from the Kittatinny slope, might be con-

_sidered a continuation to the northeast of this same sub-valley. It

contains the most fertile land between the crest of the Kittatinny
mountain and the Delaware; in fact, together with Wallpack ridge, it
contains practically all the cleared land of this region. At Wallpack
bend, where the Delaware cuts through it, Wallpack ridge becomes for
a few miles a series of knobs merely, but rises again further on, sep-
arating the two sub-valleys. This ridge is formed of the hard,
registing Candagalli grit, the valley northwest beibg eroded in the
Marcellus shale, and that southeast in the Clinton red-shale. No-
where is the dependence of topographical features on geological con-
ditions more clearly shown than in this Minisink valley.

As the river proceeds below Wallpack bend it nestles up close against
the western foot of Kittatinny mountain, which here rises in an un-
broken slope, 1,000 to 1,300 feet, in a distance of three-quarters of a
mile, giving this part of the valley a wilder, more forbidding aspeet
than that above. Even here, however, we find quite broad cultivated
gravel terraces on the Pennsylvania side, from which the river has
separated the large Shawnee and Depue islands.
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KITTATINNY MOUNTAIN.

Although, as we have seen, Wallpack and Hog-back ridges are cut
off partially by the sub-valley, broadly we may consider the Kitta-
tinny mountain region to embrace all between the Delaware river, the
New York line, and the eastern foot of the steep mountain face which
is so marked a feature of the landseape of Sussex and Warren coun-
ties. This embraces the townships of Montague, Sandyston and Wall-
pack, in Sussex county, and Pahaquarry, in Warren county, an area
of about 140 square miles. Tts width at the New York line is three
miles., The spreading out of both sides brings the greatest width,
which is opposite Montague, up to eight miles; thence it narrows
down to two miles at the Water Gap. Its western foot is the Dela-
ware, at an elevation of 411 feet, at Port Jervis, and 287 feet at the
Water Gap. 'The foot of its steep eastern face rests on the high slate
hills of the west side of Kittatinny valley, and has throughont a re-
markably uniform elevation, ranging between 900- and 1,000 feet.
The crest of the monntain is generally only from 200 to 400 yards,
west of this foot, and is from 450 to 650 feet above. The crest is
often double, but excepting the first fonr miles from the New York
line, the higher one is immediately at the top of the escarpment. From
the depression at Otisville, New York, 10 miles northerly from the
State line, where the mountain is erossed by the New York, Lake Erie
and Western railroad, it rises gradunally, reaching an elevation of 1,639
feet, where it enters New Jersey, and its cultinating point at High
Point, one and one-quarter miles southwest, with an elevation of 1,803
feet, is the highest land in New Jersey. Thence it descends irregu-
larly to Sand pond, near Coleviile. This portien of the crest is more
irregular than any other part within the State. The eastern slope is
less steep and rises in two terraces, the lower reaching a general eleva-
tion of 1,400 feet, and holding the beautiful Sand pond at an elevation
of 1,302 feet. Just southwest of High Point, in the depression in
the mountain crest, lies Lake Marcia, at an elevation of 1,570 feet—
the highest body of ‘water in New Jersey. At High Point the moun-
tain is a simple ridge, with a short eastern and a long western slope.
Five miles southwest, at Mashipacong pond, it has become a platean
four miles wide, with its eastern edge at an elevation of from 1,400 to
1,650 feet, and its western at about 1,200 feet; its western slope
falling 800 feet in three miles, and its eastern slope being the char-
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acteristic eastern escarpment of the mountain. The main eastern
crest reaches a second eulmination west of Beemerville, where it has
an elevation of 1,650 feet. Thence it continues southwest, gradually
descending to 1,340 feet, where it is cut through by Culver’s gap, the
bottom of which is at an elevation of 915 feet, being the lowest point
of the crest between Otisville, New York, and the Delaware Water
Gap. From the State line to this point the eastern escarpment is con-
vex, beginning with a direction of south 15° west, and gradually curving
round to south 50° west. Southward from this it is concave to the War-
ren county line. Opposite Culver’s gap, on the northwest, Flatbrook
valley begins to assume character and to steepen the western slope and
narrow the mountain to a ridge; although the plateau, reduced to a
width of less than two miles, continues to near the line between Sandy-
ston and Wallpack townships. Here the mountain is suddeuly nar-
rowed to a single ridge, with a base width of less than one and one-
half miles. It continues southwest to the Water Gap, with sometimes
4 single and sometimes a double crest, and with a base width of from
one and one-guarter to two miles. The main crest is almost every-
where imniediately at the top of the escarpment, and the highest point
between Culver’s gap and the Water Gap is just northeast of Round
pond, reaching 1,614 feet. Through from Culver’s gap to the Sandy-
ston and Wallpack line it ranges from 1,300 to 1,400 feet, through
Wallpack township from 1,300 to 1,600 feet, and through Warren
county from 1,300 to 1,625 feet, excepting at Catfish Pond gap, the
lowest point of the 28 miles between Culver’s gap and the Water Gap,
where it is 1,205 feet. There are long stretches of remarkably level
crest ; sometimes the elevation does not vary fifty feet for a distance of
two or three miles.

This part of the mountain in Warren county is characterized by

 marked offsets in the eastern escarpment, the mountain suddenly

advancing eastward as we proceed southwest. These offsets are three
in number. The first, at the road erossing from Millbrook to Blairs-
town, amouats to about 700 yards; the next, five and one-half miles
southwest, amounts to nearly a mile; and one at the Water Gap itself,
to some 240 yards. At the famons Delaware Water Gap the Kitta-
tiony mountain is cat completely across to its base. Coming down
along the western foot of the mountain with a general course south
61° west, the river turns suddenly to a direction about south 27° east,
and proceeds on this course directly through Kittationy mountain and
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ten miles onward across the valley almost to its eastern side. The
elevation at the extreme end of the ridge on the New Jersey side of
the gap is 1,486 feet, and one mile back the crest rises to 1,635 feet.
The brow on the Pennsylvania side is 1,400 feet, and the top of the
crest just southwest, 1,495 feet. The elevation of the river below i
283 feet. The width of the gap at the top is 1,500 yards, and at the
bottom about 300 yards, The base of the mountain proper is a trifle
over two miles, but the gap continues through the foot-hills east,
having still a depth of 300 feet, one and a half miles from the foot
of the Kittatinny escarpment. If we suppose the gorge to have been
formed entirely by erosion, the mass of material removed in the four
miles below the west foot of the mountain mast have been 1,260
million cubic yards, or equal to a mass with a base of one square mile,
and a height of over 1,200 feet. There is no doubt, however, that a
fault exists here, and it is reasonable to suppose that there was a fis-
sure of some width, which has been widened and deepened by erosion.

This clean cut through the remarkably-uniform, level-crested
Kittatinny mountain, with' its edges rising sheer 1,200 feet, in
slopes averaging 45 degrees, and in part pearly vertical, is a most
impressive and majestic feature of the landscape of Sussex and War-
ren counties. Visible from every hilltop open to the northwest or
west, it rises against the horizon an awe-inspiring monument of the
irresistible character of nature’s forces and of the comparative insig-
pificance of man and his works.

The Kittationy mountain region is generally not well fitted for
cultivation. The mountain crest is formed of the flinty Oneida con-
glomerate, but thinly soiled ; aund the western slope and rolling platean
are covered with loose rock, gravel and boulders, and have been but
little cleared and improved, Nearly all of the fertile land is in the
valleys of the Delaware and Flatbrook, and on the intervening Pom-
pey or Wallpack ridge. Of the whole region, but 40 per cent. is
cleared and cultivated, There is still a considerable amount of heavy
timber sﬂanding, principally hard wood, with some pine and hemlock.
The general aspect of the region is wild and forbidding.

EITTATINNY VALLEY.

New Jersey contains 40 miles of the length of the great Appala-
chian valley. Its width varies from 10 to 13 miles, Its general
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direction is south 50° west. On the northwest it is bounded and
overlooked by the almost unbroken Kittatinny escarpment, and on
the east by the irregular edges of the Highland plateans. Two well-
defined drainage axes or sub-valleys traverse it longitudinally. The
principal one lies from two and one-half to five miles from the north-
western side of the valley, gradually approaching the XKittatinny
mountain as we proceed southwest, The general direction of this
sub-valley is quite straight, and iis highest point is just east of
Augusta cross-roads, 501 feet above tide. Should the sea rise this -
* amount, it would surround and make an island of the Highlands from
the Hudson to the Delaware. Northeast from this divide the valley
is drained by the Papakating creek and the Wallkill, reaching the
State line with an elevation of 403 . feet, and to the southwest by the
Paulinskill, which enters the Delaware at an elevation of 270 feet;
excepting the part occupied by Papakating creek, which is on the
slate, the bottom is everywhere on the limestone, and is fertile. The
higher parts of Kittativny valley are slate, and the sub-valleys are
generally on the Magnesian limestone. To the northwest of this
drainage-axis the slate hills rise rather abruptly to elevations ranging
from 700 to 900 feet, and then there js a general, although not always
marked -ascent toward the mountain, the foot of the escarpment of
which ranges from 900 to 1,000 feet in elevation. There is a marked
tendency to a ridge structure in this region of foot-hills, the axes of
the ridges being parallel with the trend of the mountain above, and
changing as it curves. The continuity of the ridges is broken by
transverse ravines, the general ‘direction of the drainage being south-
east. One of the best known of these deep ravines is “the Clove,”
between Deckertown and Coleville. The ridges are not marked, how-
ever, and often the general appearance of the topography is that of
a confused, irregular mass of hills and knobs, separated by very un-
even and crooked ravines. ‘At Mt. Salem and at Coleville, in Want-
age township, these hills reach 1,030 feet in elevaiion, Between
Branchville and Swartswood they assume the character of a platean
coming out quite level for three and one-half miles from the foot of
Kittatinny mountain directly to the border of the sub-valley at
Myrtle Grove with an elevation of 1,000 feet or more. Culver’s pond,
with an elevation of 849 feet, and Long pond, 865 feet, are clear and
beautiful lakes on this platean, directly at the foot of the Kittatinny
escarpment. Their high elevation and the proximity of Culver’s

*
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gap and the mountain, from the crest of which may be had most
charming views of the wild, romantic mountaia scenery of the Kitta-
tinny region itself, of the Catskill platean in New York and Pean-
sylvania, beyond the Minisink valley, as well as of the calm and
peaceful Kittatinny valley, with the graceful profiles of the High-
laads beyond, to the southeast, should give these lakes and the sur-
rounding country popularity as a summer vesort. Northeast of
Culver’s pond there is a marked absence of ponds in the Kittatinny
valley ; but from this and White lake, almost exactly opposite on the
east side of the valley, southwest to the terminal moraine, they are
very numerous. Oune of the most aitractive of these is Swartawood
lake lying at the west side of the Paulinskill valley which is here
about two miles wide and somewhat broken by limestone knobs.
This lake is 482 feet above sea level, and is exceedingly picturesque
and beautiful, having bold, irregular shore-lines, and clear, limpid
waters, It has begun to attract pleasure-seekers in considerable num-
bers, -A mile southwest of the Sussex and Warren line, just west of
Newbaker’s Corner, is the highest land in the foot-hill region. It is
1,105 feet above tide. A few miles below this the Paulinskill sweeps
in toward the mountain, and the foot-hills are reduced to almost a
continuous slope from the foot of the escarpment to the sub-valley
750 feet below.

The northeastern part of this foot-hill region is generally well cul-
tivated and productive. "Wantage township lies almost entirely on it,
and has but 13 per cent. of its area in tiwber. Frankford township
has 27 per cent., and Hardwick township 36 per cent. of uncleared
Jand, showing the increase of waste land as we proceed southwest,
This is largely due to glacial debris, as is also the greater prevalence
of lakes and ponds in this direction. But even in the more cultivated
parts of the Kittatinny valley the timber is so disposed over the tops
and slopes of the hills as to give the impression of a conntry but little
cleared and improved in any general view, particularly looking east,
as there is rather more timber on the western than on the eastern
slopes.

On the east side of the great valley, close to the foot of the High-
land plateaus, lies the second drainage axis, or sub-valley. The Lehigh
and Hudson River railroad, from the New York line to Belvidere,
lies in it throughout. It euts off from the Highlands the gneissic
masses of Pochuck mountain, at the New York line, and Jenny Jump
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mountain, near Belvidere, leaving them standing out like islands of
Archzan rock in the edge of the limestone valley. If we take into
aecount the geological structure and subordinate the topographical
appearances, we may regard Pochuck mountain asa continuation of
Pimple Hill ridge southwest, said ridge baving been depressed below
the valley bottdm at Hamburg. Likewise Jenny Jump mountain
may be regarded as a northeast continnation of Scott’s mountain; but
as much of the drainage of the Kittatinny valley passes around to the
southeast and south of this mass through the valley of the Pequest,
which has much in common with the main valley, and Pochuck moun-
tain is so completely isolated, we prefer to regard Jenny Jump and
Pochuck mountains as detached masses standing out in the great valley.
Five miles northeast of the New York line, in Orange county,
Kittatinny valley has reached a width of 20 miles; for at the State
line the Highlauds fall back suddenly to the southeast and Kittatinny
motntain not only becomes gradually depressed, but also keeps up
the general retreat to the narthwest, which it begins at Beemerville,
in Sussex county. The bottom of the valley is here very level for a
width of nine miles, with no marked sub-valleys, but going farther
northeast the ridges of slate again rise and the sub-valleys are marked.
Starting from the forks of the Wallkill and Pochuck creek, at the
sonthern edge of this broad valley expanse, and passing up the
Pochuck southward, we cross the New Jersey and New York line at
an elevation of 392 feet on the Pochuck meadows, and find ourselves
cut off from the great valley on the west by Pochuck mountain, which
began to rise from the valley one and one-half miles back and has
already reached an elevation of 1,167 feet, or 775 feet above the val-
ley, and reaches its summit elevation four miles southwest, at the
head of Decker pond, where it is 1,224 feet above the sea. From
north to east, however, all is open to the main valley, for Vernen
valley, as this part of the sub-valley is called, is funnel-shaped and is
here still six miles wide. Tt isa pleasant and fertile limestone valley,
with extensive meadows bordering its streams, and furnishing much
good grazing, although they are rather too wet for the good of the
district. On the southeast side—for we are gradually turning to the
southwest as we proceed up the creek-—rise the steep slopes of the
Wawayanda and Hambuarg mountains. Tn reality, this is only the
edge,of a broad Highland platean, Tt riges sheer 1,000 feet above
the valley. On its foot-hills, 100 feet above the meadows, stands the

NEW JERSEY GEOLOGICAL SURVEY



126 GEOLOGICAL SURVEY OF NEW JERSEY.

village of Vernon. Five miles from the State line the valley has
narrowed to 2 mile in width, but just beyond, at McA fee, it begins to
spread again, opening out once more to the main valley as Pochuck
mountain rapidly subsides below the bottom of the valley. Onpe mile
from Hamburg we pass over the dividing rim between the Pochuck
and Wallkill drainage basins, at an elevation of 493 feet, and reach
the Wallkill at Hamburg, with an elevation of 405 feet. This stream
comes out in the Kittatinny valley, at Franklin Furnace, from a small
valley in the Highlands, which might, as we have observed, be con-
sidered the head of Vernon valley. Thence to Hamburg the Wall-
kill falls 128 feet as it crosses our sub-valley diagonally, and then flows
straight across into the northwestern sub-valley, with scarcely enough
fall for ready flow, cutting the intervening ridge completely through,

At Hamburg begins a mass of drift, in hills and terraces, which
almost destroys the continuity of the sub-valley Line. The first eight
miles of the valley, from the State line, was drained by the Pochuck.
The Wallkill water-shed takes in seven and one-half miles, to just
south of White lake, where we cross the rim of the Paulinskill basin,
at ap elevation of 620 feet. We are now on the Germany Flats, a
district of broad gravel terraces, with a very decided slope toward the
southwest. It is evident to the observer that there are great masses
of gravel through from here to Andover, and the line of deep ponds
and sink-holes, almost continuous, furnishes evidence of a buried
valley. For four miles from White lake this sub-valley is drained
by the east branch of the Paulinskill, which flows straight across the
Kittatinny valley to the northwest sub-valley, through a remarkable
cross valley or clove, which may well challenge the attention of the
geologist. Starting from the valley of Flatbrook, near Layton, a
marked depression may be followed across Kittatinny mountain,
through Culver’s gap to Branchville, where it is fall 300 feet deep,
From here it crosses by Lafayette to the southeastern sub-valley, at
Sparta Junction, almost level, cutting through the intervening ridges
with an average depth of about 100 feet, and proceeds across Pimple
Hill ridge, with a depth of 400 feet, cutting it down to near the level
of the valley at Sparta, whence it can be traced on completely across
the Sparta plateau to Milton, Morris county, running thus 20 miles at
right angles to the direction of the ridges and the strike of the rock.

At Mulford Station we pass over into the Pequest drainage basin
at an elevation of 600 feet, and from here this stream follows the
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sub-valley to its junction with the Delaware, at Belvidere, at an
elevation of 229 feet. Through Germany Flats the sub-valley is
something over a mile in width. The slopes of the Highlands on
the southeast are gentler and more irregular than elsewhere, rising
only from 200 to 400 feet. The limestone knobs and slate ridges

northwest do not average more than 150 feet above the flats. At .

Long pond, near Andover, the valley is contracted to one-quarter of
a mile, being almost filled by the pond; but from here it widens
rapidly, the limestone hills northwest gradually falling off to.the
general level of the valley, so that between Johnsonburg and
Allamuchy we have a flat two and one-half miles wide, with some
seattering knolls 40 to 80 feet high. Here is the beginning of the
Pequest meadows, and, just as we reach them, Jeuny Jump mountain

- springs from the plain on the worthwest, reaching at once an eleva-

tion of 1,141 feet and parrowing our valley to an average width of
two miles, For four miles our sub-valley is now occupied by a dead
level of peaty bog or heavily-timbered swamp, probably the remains
of a shallow lake held bagk by a dam of drift at its lower end. The
improvement of the outlet, a few years since, has so far relieved this
tract from overflow as to render its cultivation very profitable, and a
few years more will no denbt see thls great waste converted into
smiling fields and meadows.

To the southwest end of these meadows the direction of the sub-
valley has been uniformly south 40° west, but here the way is com-

pletely blocked in this direction by Mt. Mohepinecke, which rises to,

an elevation of 1,140 feet. The valley, therefore, offsets its whole
width to the southesst at Danville, and then continues in the same
direction as before for five miles, when it turns due west around the
gouth ends of Mohepinoke and Jenny Jump mountains to Belvidere.

Tt will be seen that this last sub-valley is less continuous than the
one occupied by the Paulinskill, Papakating and Wallkill, and its
_ drainage often passes across into that line of lowest levels of the
valley ; so we may regard the northwestern as the main axis of the
great valley. Nevertheless, when we consider the higher levels only,
the tops of the ridges and knolls, we find that the general elevation
of the eastern side of Kittatinny valley is lower than the western,
* In fact, we can trace another quite distinct 10ng1tudmal Iine of low
levels nearly midway between these two_sub-valleys, well separated
from the northwestern one by continuous slate ridges, but often so
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imperfeetly distinguished from the southeastern sub-valley as to some-~
times make it seem almost truer fo regard them as parts of one valley
or level plain diversified by a confused jumble of shapeless imestone
knobs. The two principal sub-valleys are from four to five miles
apart across Sussex county and into Warren to where Jenny Jump
mountain rises abruptly from the valley, but diverge from there,
reaching a distance of ten miles apart, before the Pequest valley turns
westward to the Delaware.

This third line of depression beging with the valley of Beaver run,
a tributary of the Wallkill, west of Hamburg, and for some distance
is less than two miles from the southeastern sub-valley. Beaver run
valley is parrow, but as we reach the rim of the Panlinskill water-
shed, a mile southwest of Harmony Vale school-house, it spreads into
a broad, flat valley, 564 feet above sea level, diversified by low kuolls
and ridges from 75 to 100 feet above its general level. On the south-
east is a narrow, continuous slate ridge rising from 700 feet elevation
opposite Hamburg to 800 feet southeast of Lafayette. On the north-
west we are separated from the Papakating valley, which lies 150 feet
lower, by a slate ridge more than a mile across, having many summits,
irregularly disposed, and rising from 700 to 900 feet above tide,
This ridge is cut down to the level of our valley of Beaver run by
two gaps, the one near the road from Monroe Coruers to Papakating
valley, and the other between the two roads leading from Beaver run
into the same valley,

Proceeding southwest to Lafayette, we cross the great cross clove,
already mentioned, at an elevation of 550 feet, and proceeding, find our
valley filled with the bog and brushy swamp known as the Paulins-
kill meadows, reaching from Branchville Junction to Newton, three
miles, with an average width of three-quarters of a mile. Tt is
noticeable that swamps occupy more than half the length of this line
of low levels which we are following across Sussex county. These
and the masses of gravel Jeft by the glacier have robbed Sussex of
much of what should be ber most fertile land, the limestone bottoms
of this and the valley east. .

‘Where Newton lies up against its northwestern slope our valley
begins to widen, After crossing the cross clove, through which the
east branch of the Paulinskill pours the waters of Germany Flats,

at Branchville Junetion;the slate-ridgesontheastrose again and oppo-

site here it has an elevation of over 800 feet on some of the highest
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knobs, but as we pass on from the Paulinskill to the Pequest drainage
basin, with a maximum elevation of 592 feet, and reach Springdale,
the Pequest breaks across the ridge due south to the valley beyond,
and the two valleys become practically one from here to the northeast
end of Jenny Jump mountain. This area from the crossing of the
Paulinskill southwest to Jenny Jump mountain, about four ‘miles
wide and fifteen miles long, including the middle and southeastern
sub-valleys, is best treated of as a whole. It is almost entirely on’
the limestone, and, while it has many very fertile farms scattered in
among the craggy limestone knobs in” the hollows, it embraces much
waste land in its swamps and on its bare ledges of rock. At the
northeast it has 30 per cent, of its area in forest and the southwest
portion has 20 per cent., but. the timber is so disposed over the hills
as to appear to cover more than this,

Just northwest of Springdale, at the west side of this valley, lie
the famous Muckshaw and the eavern known as the Devil’s hole, of
revolutionary fame. Southwest of Springdale we can still readily
follow the line of low levels, nowhere rising above 600 feet, passing
just east of the village of Johnsonbarg, which nestles in a depression
i the side of the slate ridge northwest, and just beyond striking |
Glover’s pond, the source of the eastern branch of Beaver brook.
We now pass into a well-defined valley to the west of Jenny Jump
mountain, which for nine miles onward rears its steep slopes from
600 to 700 feet above forming a marked feature of the landscape of
this region. Reaching the quaint and attractive village of- Hope,
with its Moravian traditions and peaceful, rural aspect, we are met
by Beaver brook which issues here from a small side valley which it
has worked out for itself in the slate hills northwest. The valley
bottom is here 400 feet abave tide, and the hills on its northwest side
range from 550 to 650 feet. It possesses the same general character
to where the Pequest comes in from the east, two miles northeast of
Belvidere, where a much larger valley opens out and continues south-
west to Allentown, Pennsylvania.

Between this line of low levels last traced and the Paulinskill,
there lies & very rolling slate plateau with some tendency to a ridge
structure.  Back of Newton, and also back of Johnsonburg, it is but
two miles wide, expanding to three miles between these points. South-
west, near the Delaware, it is five miles in width, Northeast of John-~
sonburg, where it is depressed to 700 feet, its summits rise from 850

1
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to 950 feet above tide, and there is a remarkable untformity in the
elevation of its passes, several of which are 760 feet. Southwest,
froma Johnsonburg to the Delaware, its higher elevations range from
700 to 800 feet. This is as fully improved as any part of the Kitta-
tinny valley, only from 10 to 20 per cent. of the area being unculti-
vated, '

The Delaware comes through the Water Gap with an elevation of
280 feet, and passes straight across Kittatinny valley with an average
fall of 4} feet per mile through a clove or cafion from three to four
hundred feet deep, and with a bottom width of about one-third of a
mile. At Manunka Chunk it turns abruptly, and follows the trend
of the valley southwest toward Easton. At this crossing of the
Delaware there is a marked change in the topography of Kittatinny
valley. From here to the Hudson the main drainage is in the dirvec-
tion of the valley, and there are two or more sub-valleys, as described,
but to the sonthwest we have but a siugle drainage axis. From the
junction of the valleys of Beaver brook and the Pequest, at Belvidere,
a broad limestone valley, about three miles wide, opens out and
broadens as we proceed southwesi. Easton, Bethlehem and Allen-
town, in Pennsylvania, are at its southeastern side and Nazareth at its
northwestern, its width here being seven miles. Continuing its gen-
eral course south 60° west, but narrowing somewhat, it strikes the
Schuylkill river about six miles north of Reading. ¥t will be recol-
lected that at Belvidere we pass the southern limit of the great ice sheet,
hence this valley has escaped its eroding action, and iv place of the
rough rock ledges, gravel and swamps of the more northern lime-
stone, we have here gently sloping, well-soiled knolls and clean, fertile
hollows. The general elevation ranges from 400 to 500 feet. The
East Pennsylvania railroad passes over from the Lehigh river to the
Schuylkill with a maximum elevation of less than 500 feet. This
broad limestone valley lies at the extreme southeast side of the Kitta-
tinny valley at the foot of the Highlands. At Belvidere, Scott’s
mountain rises 900 feet above on the southeast, but rapidly falls off
and @isappears below the valley at Easton. The continuation of the
Highlands, from the Delaware to Reading, Pennsylvania, nowhere
rises more than 700 feet above the valley level, and usually not more
than 500 feet. On the northwest, slate bills ascend back to the foot
of the Kittatinny escarpment in an almost continuous slope, rising
to the same general elevation as the foot-hills in New Jersey. Their
drainage is all sontheast, directly toward the single line of low level,

H
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The Delaware follows the middle of the limestone valley from
Belvidere to two miles below Martin’s Creek, then turns southward,
reaching the southeastern side at Faston, where it is joined by the
Lehigh. The elevation of the river heing 229 feet at Belvidere and
156 feet at Easton, it will be seen that it lies from two to three hun-
dred feet below the general level of the valley, In the 18% miley
from Manunka Chunk to Easton it falls 93 feet, 12 of which is
at Foul rift, where for half a mile the river plunges down over a
limestone reef. The remaining fall is uniformly distributed, averag-
ing 4} feet per mile. The Lehigh comes through Kittatinny moun-
tain at Lehigh gap, with an elevation of 390 feet, and runs southeast
16 miles across the Kittatinny valley to Allentown, where its eleva-
tion is 250 feet. Here it turns northeast and follows the eastern side
of the sub-valley to Easton, 14 miles. Nearly 30 miles of the main
axis of Kittatinny valley, from Belvidere to Allentown, is thus occu-
pied by these two streams, which are forced to follow its trend wntil
the depression of the Highlands southeast allows their waters to break

- through and proceed seaward. The drainage of 70 miles of this val-

ley finds its outlet at Easton. At this point, Scott’s mountain having
fallen off about four miles northeast, a broad expanse of rolling plain,
at the same general elevation as the bottom of the great valley, ex-
tends eastward, connecting that valley and the fertile Pohatcong valley,
lying to the southeast and extending northeasterly 18 miles up into
the Highlands of Warren county, This valley is opposite here but
imperfectly separated. from the larger parallel valley of the Muscon-
eteong, lying three miles southeast and reaching northeast 35 miles
into the very heart of the Highland region. These two beautiful
and fertile valleys are physically similar to the Kigtatinny valley.
The Kittatinny valley region crosses Sussex county a little north-
west of its middle line, occupying all of the towaships of Wantage,
Frankford, Lafayette, Hampton, Newton and Stillwater ; all of Green
excepting a narrow strip on the southeast; the northwestern halves of
Vernon, Hardiston and Andover and a little of the northwestern
portion of Sparta. In Warren county Hardwick, Frelinghuysen,
Blairstown and Knowlton lie entirely in -the valley, and Allamuchy,
Independence, Hope, Oxford and Harmony partially ; while Lopat-
cong, Greenwich and Pohatcong are almost entirely on the plain
which puts into the Highlands east of Phillipsburg and Easton. The
lower levels of the valley are mainly on the limestone. The por-
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tion of this included in the last four townships above named, having
escaped the ice field, presents a smooth, well-soiled surface, well adapted
to the raising of grain, It is almost destitute of timber. Its fertility
is attested by the substantial character of its buildings and other im-
provements. Northeast of Belvidere the limestone is much eroded
and the harder portions stand up in craggy ledges, between which is
often lodged gravel and other debris. Nevertheless, nestling in
among these hills are many excellent farms, and to compensaie for the
antillable portions we have those beantiful limestone bottoms with
their permanent meadows of rich, sweet grasses, which have given
the Kittatinny valley in Warren and Sussex counties, and in Orange
and Ulster counties, New York, a national reputation for the quantity
and excellence of its dairy prodncts. It is these which enable Sus-
sex to produce more than one-quarter of the total milk yield of the
State, and to make on her farms within two per cent. of as much
butter as Orange county herself* )

The higher slate lands are devoted to ordinary farming. Indian
corn, oats, rye and buckwheat are the staple crops, but little wheat
being grown. When in bloom in the late summer the white buck-
wheat felds scattered over the hills are a prominent feature of the
landscape. The forests cover from 10 to 13 per cent. of Wantage,
Lafayette and Newton townships; from 20 to 25 per cent. of Frank-
ford, Hampton, Stillwater, Green, Frelinghuysen, Knowlton and Hope,
and from 28 to 35 per cent. of Blairstown and Hardwick. For the
whole valley the average is 22 per cent.

THE HIGHLANDS.

This region lies to the southeast of Kittatinny valley, and occupies
an area of over 800 square miles. Excluding the isolated masses of
Jenny Jump and Pochack mountains, which are, however, essentially
a part of the Highlands, these mountains eoter the State from New
York with a width of eighteen miles, which is maintained for thirty-
six miles sonthwesterly, the general trend being south 40° west. At
this distance Mine mountain falls off to the plain at Peapack, aud the
eastern face of the Highlands retreats abruptly, the total width being
reduced to thirteen miles. At the line of the Central Railroad of

*This refers to butter made on farms and not in large creameries. See Census of
1880, Statisties of Agriculture.
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New Jersey there is another abrupt retreat of the eastern face, and
from this point southwest the region is much depressed.

Next to the Kittatinny valley the Highlands rise to from 1,400 to
nearly 1,500 feet, near Vernon, and from 1,000 to 1,200 feet south-
west, rising generally from 600 to 1,000 feet above the valley. At their
southeastern edge the elevations near the New York line rise to nearly
1,200 feet, but decrease southwest to less than 1,000 feet. This edge is,
in places, depressed to the level of the plain southeast, but generally it
rises from 500 to 600 feet above. Before being cut through by the
Delaware at the southwest, the whole region has become depressed
below 600 feet. Broadly, therefore, the cnlminating point of the
region in New Jersey is the great plateau in Vernon township, Sussex

" county, and West Milford township, Passaic county, the summit of
which is 1,496 feet above the sea. Thence the region descends south-
easterly and southwesterly, This plateau is as elevated as any of the
Highlands west of the Hudson river. Between the Hudson and the
New York line the elevations range about the same as in New Jersey,
northeast of Dover. Where the Hudson cuts through to their base,

“the Highlands do not exceed 11 miles in width. In Pennsylvania
an irregular line of hills continues southwest over 40 miles to near
Reading, where it finally disappears beneath the plain, leaving the
Kittatinny valley for some distance open to seaward. These hills rise
gradually from the Delaware, finally reaching above 1,200 feet in
Berks county.

The foot of the southeastern slope of the Highlands may be
outlined here, This slope is prominent throughout, usually rising
rather abruptly from the plain. Beginning at Tompkins’ cove, on
the Hudson, it crosses Rockland county southwest to Suffern, where
it enters New Jersey and proceeds in a direct line west of Pompton
by Boonton, which lies upon the slope, to Morristown and on beyond
Bernardsville to the north branch of the Raritan. Here it suddenly
falls back northwest five miles, then proceeds southwest to Lebanon.
Here is another sudden retreat of five miles, and then we proceed on
a course a little more westerly than before, to the Delaware. The
Highland district includes a strip six or seven miles wide at the
southeastern side of Sussex and Warren counties, West Milford and
Pompton townships, Passaic county, all of 'h‘f[orris county excepting
the Passaic valley southeast of Boonton and Morristown, and the
northern part of Hunterdon county.

, .
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The terminal moraine follows closely a line drawn across the
district diagonally from Boonton to Belvidere, North of this the
country is mostly a wilderness. The cleared land is almost all
confined to the valleys, and fully 90 per cent. of the higher portions
is in forest, the average for the whole area being about 75 per cent.
The hills have many bare ledges of rock, and are thinly soiled, their
slopes being strewn with boulders. The valleys are often covered
with drift gravel. Many beautiful lakes and ponds are found, of
which the largest is Lake Hopatcong, about six and one-half miles
in length, and having extremely irregular and picturesque shore lines. -
Its surface is 926 feet above tide, and it covers an area of 2,443
acres. It is accessible by railroad, and is becoming popular as a
place of summer residence. The next in size is (Greenwood lake,
lying partly in New York. Tt is six miles long by over half a mile
broad, being of uniform width throughout. Its area is 1,920 acres,
and its surface is 621 feet above the sea. Lying in a deep, narrow
valley, with mountains rising sheer 700 feet above it on either side,
and being reflected in its clear waters, this lake has attractions for
numbers who yearly frequent it. Budd’s lake, Green pond, Macopin
lake and Wawayanda lake are all more or less known as summer
resorts, but data as to these will be given elsewhere. It is needless to
enumerate more of them or to point ont their attractions, for a High-
land lake implies a charming landscape.

The same cause which produced these beantiful lakes has scattered
over hill and dale in this region numberless swamps, large and small.
Those toward the north are distinguished by a growth of rhododen-
dron, and are dark and almost impenetrable. The whole aspect
of this part of the Highlands is dark and wild, excepting where here
and there a cultivated valley introduces an element of quieter beauty,
or a mountain lake sends from its mirror-like expanse a brightening
gleam,

Southwest of the moraine line, where the country has escaped the
denuding ice sheet, the appearance is different. Not a single natural
lake occurs, nor even a swamp, excepting in the immediate vicinity
of the moraine, where it has choked up valleys and forced the drain-
age back southward. Bare rock ledges are extremely scarce, the hills
being well soiled and cultivated right across their summits, Timber
covers but a little over 30 per cent. of the area, excepting in Ran-
dolph towaship, Morris county, where it rises to 43 per cent. Itis
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largely on slopes which are t00 steep for cultivation. The valleys
here are fertile, and, for quiet, tranquil beauty, cannot be surpassed.
Taking up the structure of this Highland region more in detail,
we find that it may be readily separated nto four more or less distinet
ranges. These are parallel, but not co-extensive. The trend of the
Highlands, from the Hudson to the Delaware, is south 52° west,
while these separate ridges trend south 40° west. Hence they stand
en echelon, rising successively from Kittatinny valley, and running
diagonally through to the southeast face of the Highlands, where they
fall beneath the plain. By following any of the intervening valleys,
we may pass through from Kittatinny valley to the plain southeast.

HUDSON RANGE.

The first of these ridges rising beyond the Hudson is cut completely
across to it base by that stream between Cornwall and Peekskill, and
forms the famous Highlands of the Hudson. Thence it runs south-
west as a broad and rolling platean, reaching an elevation of 1,490
feet just east of Turner’s, on the Erie railroad, where it has a width
of six miles. Continuing southwest, it maintains an elevation of over
1,000 feet to where it is again cut completely through from north to
south by.the deep clove of the Ramapo river. This stream enters
from the valley west with an elevation of 450 feet, and issues from
the east face of the range, at Suffern, with an elevation of 270 feet
above tide. Taking advantage of this clove, the New York, Lake
Erie and Western railroad finds its way through the Highlards and
into Kittatinny valley, without rising above 608 feet in elevation.

Southwest of the Ramapo the eastern edge of the range immedi-
ately rises to 1,171 feet just south of the New Jersey and New York
line. This end of the range is known as Ramapo mountain. Cross-
ing the State line as a ridge four or five miles broad, it rapidly nar-
rows and gradually descends, falling off near Pompton, ten miles

_southwest. Tt is a wilderness, too rocky and steep for cultivation.

WANAQUE VALLEY.

. The valley west of this range enters from Kittatinny valley at

Turner’s, and is occupied by the Ramapo river for six miles south-

_ west to the head of the clove below Southfield ; thence we follow np
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southwest to Tuzedo lake, a picturesque sheet of water which here
fills the valley for nearly two miles. Just beyond the head of this lake,
we reach the headwaters of Ringwood creek, at an elevation of 560
feet. This stream flows down southwest, through this narrow
valley, into New Jersey to Ringwood, where the valley widens, and
is but 360 feet above tide. At Boardville, just below, the Wanaque
river enters from the northwest, and flows southerly through a
portion of our valley, issuing from the southeastern face of the High-
lands at Pompton, at an elevation of but 200 feet. The attractive
soenery of the Wanaque valley is well known to patrens of the New
York and Greenwood Lake railroad ; its general course ig south 9°
west, but the remainder of the valley, from Turners through to
Boardville, is remarkably straight, and has a course south 29° west.

PASSAIC RANGE.

The next range rises southwest of Monroe and Turner’s, New York,
from the Kittatinny valley, which has here an elevation of from 600
to 700 feet. Tt soon reaches its maximum elevation, at a pomt one
and one-half miles southwest of Mt. Bashan lake, where it is 1,333
feet above the sea. It continues sonthwest across the State line, keep-
ing above 1,200 feet, Beech mountain, two miles southeast of Green-
wood lake, and on the State line, being 1,227 feet. This part of the
range is four miles wide, At its west Slde isa hlgh continuous ridge,
with the elevations above noted. Its middle part is depressed to from
750 to 900 feet, and in this depression lie Sterling and Mt. Bashan
lakes. At the east side of the range is a line of hills rising from
1,000 to 1,263 feet, but as the whole drainage from the high ridge
west passes straight across southeast, through deep ravines, to the
valley, these hills are not continuous. The Sterling iron mines lie in
the central depression, two to three miles northeast of the State line,
while the famons Ringwood mines lie in its southeast edge in New
Jersey.

Greenwood lake lies in the valley at the northwest of this range at
an elevation of 621 feet and pours its waters through a deep clove
straight across to the Wanaque valley, at Boardville. At Hewitt,
right in the heart of the range, the river is only 400 feet above tide.

As we pass onward southwest over the portion of the Passaic range
lying in West Milford and Pompton townships, Passaic county, we
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find that it widens and is seven miles across at the Pequannock river.
The highest point of this section of the range is three-quarters of a
mile north of where the road from Bloomingdale to West Milford
erosses Post’s brook. It is 1,242 feet above the sea. On the extreme
northwest the narrow, continuous ridge of Kanouse mountain rises
ahove the valley. Beginning at West Milford, with an elevation of
about 800 feet, it runs southwest, then bends around to due sonth,
and reaches an elevation of 1,195 feet pear the Pequannock. At its
eastern side lies Macopin™ lake, at an elevation of 893 feet.

Here about Macopin the country is rolling and nearly half cleared,
+ It lies at an elevation of from 1,000 to 1,150 feet. As we proeeed
eastward, however, the ravines deepen, while the general mass retains
its elevation and becomes separated into steep, rocky knobs, with little
regularity of arrangement, although there is some tendency io a ridge
structure, the ridges having » north and south course instead of the
usual northeast and southwest trend. It is particularly noticeable
that the water-courses of this region all run north and south or east
and west. Not more than 20 per cent. of this area is cleared, the
remainder being covered with a close growth of chestrut timber.
The slopes are steep, and coveréd with loose rocks. Winbeam moun-
tain is a marked featare of the landscape of Wanaque valley and
Pompton plains. It stands well out from the eastern edge of this
Passaic range, and rises in a long, steep, wooded slope 800 feet above
the valley. While it appears high, its elevation is but 1,026 feet,
while two or three miles southwest the mountains rise to 1,218 feet.

The Pequannock river leaves the valley at Newfoundland with an
elevation of 750 feet, and passing through Kanouse mountain, in a
narrow gap 400 feet deep, makes a detour a mile south of its general
course, to Charlottesburg, in the small valley beyond. Then it pro-
ceeds in a narrow, winding clove south 70° east, through the moun-
© tains to Pompton. This notable clove is from 400 to 500 feet deep,
and seven miles long. It cuts this Passaic range completely across,
and marks a decided change in structure. Southwest from here to
the Rockaway, 12 miles distant, there is a more developed ridge
structure than elsewhere in the Highland region. First, on the
northwest are the long, level-crested ridges of Green pond and Cop-

#1t is to be hoped that this lake, which is beginning to attract well-deserved
altention, may be allowed to retain its ancient characteristic name and not lose its
individuality under the later name now in use.
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peras mountains, rising 600 feet above the valleys, parallel, with their
erests from half to three~quarters of a mile apart, and from 1,200 to
1,300 feet above the sea. In the small valley between them lies
Green pond, a clear and beantiful sheet of water two and one-baif
miles long and three-eighths of 2 mile wide. A mass of gravel has
filled this valley at the northeast end of the pond, and the water,
which formerly found its ontlet in this direction, has been held back
and forced over the rock-divide into the basin of the Rockaway.
This is the way in which this beautiful lake has been made. The
surface is 1,048 feet above the ses. These ridges are completely
separated from the main range to the southeast by a broad valley run-
ning frore the Pequannock river, at Charlottesburg, throngh to and
beyond the Rockaway, opening out into the broad Succasunna plains.
This valley has been recently occupied by the Morris County railroad.
The highest point of its drainage axis, on the rim of the Pequannock
and Rockaway water-sheds, at Green Pond mines, is 910 feet in
elevation,. Denmark and Middle Forge ponds, which lie in it, are
artificial ponds originally used in operating forges. This valley is
but little cultivated, being largely filled with glacial debris and
swamps. The ridges northwest are wholly uncultivated, being steep
and rocky. The valley trends south 50° west, the ridges rather
nearer the meridian.

Next sontheast is 2 belt from two to three miles wide, of irregu-
lar hills, barren, rocky and wooded, with valleys 700 or 800 feet and
the hills from 1,050 to 1,150 feet above the sea. In this region are
the famous Mt. Hope and Hibernia iron mines. Proceeding south-
east, we have, east of Splitrock pond, a series of parallel ridges,
with a height of from 200 to 300 feet above the narrow intervening
valleys, and a base breadth usually not exceeding balf a mile
There is a general decrease of elevation in this direction, and the
edge of the Highlands immediately overlooking the valley at Pomp-
ton and Boonton, ranges from 850 to 950 feet in elevation. This
portion of the Passaic range lying between the Pequannock and
Rockaway rivers, in the townships of Pequannock, Montville,
Boonton and Rockaway, Morris county, is generally uncultivated,
the hills being thinly soiled and the valleys narrow, rough and
drift-strewn. More than 70 per cent. of its area remains in timber.

Between Rockaway and Boonton, we have three well developed
valleys traversing the range longitudinally from northeast to south-
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west.  First, the valley of Beaver brook heads abruptly at Meriden,
and runs thence southwest by Rockaway to Millbrook, about eight
miles distant, where it ends abruptly again in the hills. It has a very
level bottom at an elevation of about 540 feet, and the hills rise from
300 to 500 feet above it. A little over a mile southeast, the valley
of Denbrook, heading southwest at Mt: Freedom, has an elevation of
720 feet ove mile northeast, and falls to 520 feet at Cranherry poud,
seven miles further on. Here it loses its valley character, but a line
of depression may be followed northeast in the same direction to
Buck mountair, fonr miles farther. About a mile southeast a third
parallel valley rums from Denville northeast to the site of the old
Decker forge, seven miles, with an elevation of 500 feet; and thence
two lines of depression, one to the northwest and the other to
the southeast of Rock Pear and Kakeout mountains, may be followed
through to the Pequanpock without rising much above 700 feet
elevation. The southwest part of this valley, known as Rockaway
valley, has a width of about half a mile. The Rockaway river
entering from the northwest, west of Port Oram, with an elevation
of 680 feet, cuts across the northwestern half of the Passaic range
five miles, to the valley of Beaver brook, which it enters two miles
east of Dover and follows two miles northeast to Rockaway, Here
it passes east through broad depressions in the ridges intervening
between this valley and Rockaway valley, entering the latter at
Denville and following it northeast three miles to Powerville, where
it turns again southeast, having still an elevation of nearly 500 feat,
and passes out of the Highlands to the plain below, falling 250 feet
in one and one-half miles at Boonton. The general course of the
Rockaway in crossing the Passaic range is eastward. It does not
cross through a continuous clove, as did the Pequannock, but follows
the minor valleys until a depression occars in the ridge southeast,
then passes throngh to another valley. The depression by which it
crosses 1s made use of by the Morris canal, the Delaware, Lacka-
wanna and Western railroad and the High Bridge branch of the
Central Railroad of New Jersey in ¢rossing the Highlands. 1t is
thas one of the main highways of travel of Northern New Jersey.
Southwest, the hills speedily vegain their elevation, reaching a

 maximum of' 1,122 feet one mile north of Mt, Freedom, with a

width of about seven miles, The range narrows rapidly to three
miles between Mendbam and Ironia, and this width is earried through
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to the end of the Passaic range at High Bridge, the elevations ranging
from 800 to 1,000 feet. This region is a hilly plateau, with about 40
per cent, of its area uncultivated. Running through from Ironia
southwest to Califon, the narrow valley occupied by Black river and
Tanner’s brook, having a mazimum elevation of 340 feet three miles
from its sonthwest end, cuts a narrow ridge off the border of the range
next to German valley. Black river enters this sub-valley from Sac-
casunna plains at Tronia, with an elevation of 700 feet, and follows it
six miles southwest, through a swamp which occapies the whole valley,
to Chester Furnace. Here it enters another of those remarkable
porth and south cloves peculiar to the southeastern half of the High-
land region, and passes through the range to the plain at Pottersville,
falling 90 feet to the piile.
Passing westward into the Highland region frem Morristown by
the valley of the Whippany, we follow along the base of the hills
“above described, crossing from the Whippany to the Raritan water-
shed near Mendham, at an elevation of 560 feet, and then descend to
the plain again at Peapack. This valley cuts off 2 triapgular mass
of hills, having its vertex at Morristown, reaching a width of four
miles and a maximum elevation of 857 feet between Mendham and
Bernardsville, and dropping off suddenly to the plain at Peapack.
This is known as Mine mountain. It is similar physically to the
range northwest, The north branch of the Raritan flows from north
to south throngh a clove 400 feet deep across its west corner.  Mend-
ham village is beantifully situated in the valley north, and is known
as a healthful and quiet retreat to a limited number of patrous.

THE GERMAN-LONGWOOD VALLEY.

The most important valley of the Highlands is to the northwest
of the range of hills just described. It is vot only remarkable for
its continuity, but also for dividing the Highlands into two parts,
differing noticeably in struecture. Leaving Kittatinny valley from
the southeastern corner of Chester township, Orange county, New
York, we ascend first the valley of Trout run three miles, when we
pass over into the Greenwood lake water-shed, at an elevation of 780
feet. ‘Thirteen miles of the valley is drained into Greenwood lake,
the lake itself filling the valley for six miles, three miles in New
York and three in New Jersey, with a surface elevation of 621 feet.
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This portion of the valley trends south 33° west. It has the rocky
face of Bearfort mountain rising 700 feet above it on the northwest.
Op the southeast the hills vary in height from 700 feet at the
head of Greenwood lake to about 200 feet beyond its foot. The
bottom of the valley is under cultivation, and this, with the hills
immediately at the southeast about Macopin, contains most of the
productive land of West Milford township. Slate rock nnderlies the
valley but is frequently covered by sandy or gravelly drift soils.

Three miles southwest of the hamlet of West Milford we pass the
rim of the Pequannock water-shed at an elevation of 837 feet.
Kanouse mountain now beging to retreat to the eastward, while Bear-
fort mountain falls off and the western side of the valley retreats
nearly two miles. Just across the Pequannock river, Green Pond
mountain rises suddenly from the valley, so we bend a little west to
avoid this and enter a broad slate valley having a width of over two
miles which it preserves for over four miles to Milton. As its out-
lets are narrow and well concealed this sudden enlargement of the
valley seems like a great basin enclosed completely by the green slopes
of the hills which rise on every hand from 400 to 600 feet. Coming
down from the plateau the Pequannock enters this valley at its
northernmost corner with an elevation of 820 feet, and, making a
loop two miles southwest, returns again, flowing vound the northeast
end of Green Pond mountain by the village of Newfoundland, and
leaving the valley with an elevation of 750 feet at the gap through.
Kanouse mountain. It is a curious fact that at the peint in the val-
ley south of Ogk Ridge, where the river turns again northeast, a dam
95 feet high would serve to send its waters down the valley 10 miles
to the southwest, by the channel of the Rockaway, yet it turns away
from this apparently easy outlet to make its way out right across the
broad range_of hills eastward through a clove four or five hundred
feet deep. In fact it is seemingly apomalous that while this whole
valley is so uniform in elevation and offers such free passage to the
streams northeast and southwest jts drainage should, nevertheless,
pass eastward across’ the broad range of granite hills in foar places:
by the Wanaque, Pequannock, Rockaway and Black rivers,

At the point above mentioned the divide between the Pequannock
and Rockaway water-sheds is but half a mile from the bed of the
former, and the lowest elevation of the rim of the basin, in the val-
ley, is 814 feet. Thence we descend easily southwest. At Milton
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Bowling Green mountain puts out boldly from the plateau northwest
and contracts the valley to a width of less than half a mile. This
portion is known as Longwood valley. The wooded slopes rise steep
and rocky 500 feet above it on either side. The bottom is cleared
but is very rough, filled with glacial debris. Along the Rockaway
are several old forge ponds which add to the romantic interest of the
valley. Once its dark slopes echoed back to each other the clink,
elink of the forge hammer, and through its forest vistas came the
uncanny wheeze of the bellows and groan and splash of. the laboring
water-wheel. Forges were very numerous in this vieinity. Lower
Longwood, Upper Longwood, Woodstoek, Petersburg, Milton, Rus-
sia, with Hopewell just above in the mountains, Wallace’s Corner
and Clinton, in this valley, were all centers of development of a life
which disappeared with the introduction of the blast furnace and
modern methods of iron manufacture.

Before continuing through the valley we may pause a moment to
notice the wealth of attractions which this portion holds out to
summer sojourners. Newfoundland js already favorably known.
Within a radius of five miles of that village are eleven attractive
Highland iakes. To the northward Hank’s, Buckabear and Cedar
ponds lie in a trackless wilderness, and the hardiest mountain climber
will find severe enough labor if he attempts to penetrate still further
into the fastnesses of Bearfort mountain. Green and Macopin lakes
are considerable bodies of water within easy walking distance by good
roads. Pleasant drives are innumerable.. Splitrock pond, Lake
Hopatcong, Greenwood lake or the vantage points of Wawayanda
mouutain, overlooking beautiful Kittationy valley, Shawangunk
mountain and the Catskills beyond, may be made objective points for
delightful day journeys. The quiet, pastoral seenes of the valley may
be more to the liking of others, and here about Oak Ridge and
Milton may be found. healthful and pleasant sites for summer hostel-
ries, at elevations of from 900 to 1,300 feet. Pure, sweet water
abounds everywhere.” The distance from New York is from 45 to 50
miles, ‘

One and ope-half miles southwest of the village of Berkshire
Valley Longwood valley comes to an end by the falling off of Green
Pond mountain, and the Rockaway river starts on its eastward course
with an elevation of 680 feet. Just beyond this point the valley is
filled for two miles with an enormous mass of gravel, the moraine of
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the glacier. On the southeast a line of low hills shows here and
there marking the continuation of the conglomerate of Green Pond
mountain but hardly separating this valley from the broad Succa-
sunna plains and the continuation of the valley of Green Poad brook
to the southeast. Ignoring these hills we have here an extremely
level, sandy plain two miles wide and three miles long, sloping only
ten feet to the mile to the southwest, and about twice as much trans-
versely. All of the drainage of this plain goes to the Raritan river,
the, divide between the Raritan and the Rockaway being within a
mile of the latter stream where it leaves this valley. This divide is

730 feet above tide, Succasunna plains being ahout 720. The head-

waters of the south branch of the Raritan and of Black river, a
tributary of the north branch of the same stream, cross this plain
within a mile of each other. Black river, as already noted, leaves
the plain, penetrating the Highland range to the southeast at Ironia.
The south branch follows the valley southwest, and keeping about
10 miles west and south of the first stream, finally rejoing it 40 miles
below, near the village of Raritan,

Below Succasunna plains our valley is known as German valley.
At Greenwood lake we noted that the trend of the valley was south
35° west. Longwood valley runs south 40° west, and German valley
south 49° west. The last is a beautiful and fertile limestone valley
about one and one-half miles in width to Califon, but here it contracts
to become a mere ravine 500 feet deep, with the sides sloping directly
to the stream bed. At High Bridge this ravine opens out to the plain,
the ridge southeast dropping off gradually to the level of the country
eastward. At Califon the stream is 470 feet above tide, and at High
Bridge 230 feet. On the northwest of German valley, Schooley’s
mountain rises abruptly four to six hundred feet above. On the
southeast the slope is gentler, and three to four hundred feet high.

CENTRAL HIGHLAND PLATEAU.

To the northwest of the valley first described lies the most import-
ant mountain range of the State. It is not so high by 300 feet as is
Kittatinny mountain, but it is more massive, and the portion within
the State is longer. It is a plateau with a width of from five to seven
miles from the New York line to Lake Hopatcong and Budd’s lake,
but tapering down irregularly to a ridge two miles wide near the Del-
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aware. Af the northeast it rises to near 1,500 feet above the sea,
while southwest it falls below 800 feet. Unlike the eastern ranges of
the Highlands, it is not cut across by a single stream in the 70 miles
from its northern end to the Delaware.

Rising in the sonthern corner of Chester township, Orange county,
New York, as a single ridge, here known as Belleville mountain, it
broadens rapidly after we pass the Warwick turnpike and at the
State line is five miles wide, which is increased to seven miles before
we reach the first pass at Stockholm, 11 miles further on. This pass
18 the Jowest in the 32 miles from the beginning of the range to Lake
Hopatcong. The New York, Susquchanna and Western railroad,
having passed the Passaic range by the Peguannock clove, and sur-
mounted this platean by the aid of a ravine occupied by the same
stream, crosses by this pass with a maximum elevation of 1,030 feet,
thence winding its way down the western slope of the plateau to the
Kittatinny valley.

From the State Jine to this point the low levels of the plateau are
generally above 1,100 feet, and the summits rise from 1,200 to 1,496
feet. The bold western escarpment rising above Vernon valley is
known as Wawayanda mountain above Vernon, and Hamburg moun-
tain east of Hamburg. Bearfort mountain forms the sontheast face.
The latter is the most rngged, inaccessible mountain in the State.
The rock is a hard conglomerate which rises in smooth ledges at the
foot of which are often great piles of broken rock. Between the
ledges are narrow and almost impassable jangles. Add to thisa growth
of stiff’ scrub-cak apd it may be understood how it often became
difficult for the surveying party to cover a mile an hour on their way
to and from their work. The summit of this mountain is 1,490 feet
above tide.

West of this ridge the valley occupied by Longhonse and Moss-
man’s brooks apparently separates it from the platean west, but as
this valley is generally above 1,100 feet it is evident that there is no
real separation.

The lower portions of this plateau are usually oecupied by thick
swamps ; there is little fertile soil, and the cleared land does not ex-
ceed 20 per cent, of the whole. Wawayanda lake is the largest body
of water in the region; its elevation is 1,152 feet above tide. There
are ten smaller ponds,

Southwest of the Stockholm pass, the platean soon regains an ele-
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vation of 1,300 feet, but is contracted to a width of four miles by the
widening of the valley at Oak Ridge. The width does not exceed
five miles anywhere beyond Stockholm ; the platean is more rolling
here than it.was beyond the pass; elevations range from 1,200 feet
upward, a maximum of 1,396 feet being reached just north of the
Ford and Schofield mines, six miles southwest of Stockholm. One
mile from the western edge of the range, the Ogden mines are at an
" elevation of 1,240 feet; this is the highest elevation reached by a
railroad in the State. As we proceed the mountain falis off. Lake
Hopatcong lies right in the middle of the platean, is six and one-half
mailes long, and has a surface elevation of 926 feet, While bere and
there peaks rise nearly to, or sometimes above 1,200 feet more than
* half the area of the plateau from the head of Lake Hopatcong to
Budd’s lake, a distance of 12 miles, is depressed below 1,000 feet.

At the south end of Lake Hopatcong is an important pass at the
same elevation with the surface of the lake, and it is worithy of note
that while the natural outlet of the lake was westward, the dam
erected by the Morris Canal Company across this outlet would have
sent its waters coursing eastward into the Raritan water-shed, bad not
a small side dam been raised at the extreme south end of the lake.
This pass is occupied by the Delaware, Lackawanna and Western
railroad and the Morris canal, The Musconetcong river, the outlet
of Lake Hopatcong, flows directly west from this pass to the Mus-
coneteong valley, falling 270 feet in five miles. The whole moun-
tain, up to above 1,200 feet, in this vicinity, is covered by glacial
debris in contorted, fantastically-shaped kmnolls, ridges and hollows,
the more elevated parts remaining in all the irregularity of the
original deposition. This deposit lies in a belt about two miles wide
running east and west across the range and lying mostly south of the
pass. Down to the southern edge of this moraine the amount of
~ cleared land does not exceed 20 per cent. of the area of the plateau.
There are often several square miles of unbroken forest.

Lake Hopatcong is the largest body of fresh water in the State.
Its area is 2,443 acres. It has an extremely intricate shore line.
Byram cove extends back one and one-half miles from the main body
‘of water. The shores are steep and rocky, rising in graceful slopes
from one hundred and fifty to three hundred feet above the water.
Iis picturesque beauty, high elevation, and proximity to the metrop-

X
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olis combine to give it a rapidly-increasing popularity as a retreat
during the heated term, when life in the cities becomes unendurable.

Southwest of the pass the platean bears the name of Schooley’s
mountain. Starting with a width of five miles, it narrows down to
half this at Schooley’s Mountain Springs. In the heart of the broad
portion, just at the south edge of the moraine belt, lies Budd’s. lake,
one and one- quarter miles in length by three-quarters of a mile wide.
Tts attractions have long been appreciated. It has a surface elevation
of 933 feet above the sea, and by coming up from Stanhope and
following down the outlet of the lake to the German valley it is
possible to cross Schooley’s mountain at an elevation not exceeding
945 feet. The highest point of Schooley’s mountain is less than a
mile west of this lake, and is 1,227 feet above tide. Down to the
hotels at Schooley’s Mountain Springs the elevations range from
1,100 to 1,200 feet, the hotels are 1,020 feet, and southwest the
plateau hardly rises above 1,100 feet, and gently descends to 950 feet
and less near the pass occupied by the Central Railroad of New
Jersey. More than 60 per. cent, of this plateau is cleared. Its sur-
face is undulating and well soiled. It has long enjoyed a well-merited
reputation for healthfulness. From its vantage points the charming
Musconetcong and German valleys, with their well-tilled farms and
neat villages, may be overlooked for miles, and rising above them are
the green slopes and peculiarly graceful, undulating profiles of the
bordering Highland ranges. These valleys lie from 500 to 700 feet
lower than the surface of the plateau.

Three miles southwest of Schooley’s Mountain village Spruce ran
begins to form for itself a longitudinal valley in the center of the
plateau, trending a little more westerly than the range. This val-
ley is from one hundred and fifty to over two hundred feet deep.
Seven miles below its head it has approached to within half a mile of
the western edge of the mountain, but here, at Junction village, it
turns abruptly to the southeast, and passes out by a clove five or six
hundred feet deep and thres miles long, to the southeast face of the
platean. At the head of this clove the ridge just northwest, separat-
ing the valley of Spruce run from the Musconetcong valley northwest,
is depressed to an elevation of 550 feet, or 100 feet above the valley
of Spruce run. Coming up the clove, the Central Railroad of New
Jersey crosses by this low pass to the Musconetcong valley. Just
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northeast the top of the plateau is four miles wide, but southwest it
is immediately reduced to two and one-half miles, and decreases in
width still farther southwest toward the Delaware. Six miles south-
west of Spruce run pass, the Lehigh Valley railroad, by taking
‘advantage of a deep indentation in its northwest side, passes through
this ridge, here known as Musconetcong mountain, by a tunnel but
one mile in length, at an elevation of about 500 feet above tide, and
over 400 feet below the crest of the ridge. Musconetcong mountain
does not differ materially in character from Schooley’s mountain,
The Delaware cuts through it at an elevation of 125 feet, and, with-
out rising again above 600 feet, it finally drops off to the plain five
miles southwest, near Springtown, Bucks county, Pennsylvania.

SPARTA AND MUSCONETCONG VALLEYS.

There are no more continuous valleys to the westward passing
entirely through the Highlands, but the Sparta and Musconetcong
valleys, lying at the northwest base of the Central Highland plateau,
are nearly so. The first heads near Stag pond, in the extreme north
corner of Byram township, Sussex county, and runs northeast,
coming out into the Kittatinny valley near Franklin Furnace, The
Musconetecong  valley heads in Sparta mountain, three miles
east-northeast of the former, and runs southwest, but, separating the
two valleys, is a rough ridge of gneiss rock, which puts off from the
central plateau between Sparta and Woodport villages, and, running
west-southwest with an elevation of about 1,100 feet, forms the sole
connection between this plateau and the Alamuche-Pohatcong range
northwest.

Sparta valley heads at an elevation of 740 feet, thenee descends very
gently three miles, its bottom being filled with swamp and meadow.
At Sparta it falls 80 feet in a mile, the stream being 700 feet above
tide above the upper bridge, then descends gently five miles to Frank-
lin Furnace, where the pond is 533 feet above the sea. This is a
limestone valley, and the Wallkill, below Sparta, meanders through
beautiful grassy meadows. At Ogdensburg is a remarkable ridge of
gravel putting out squarely across the valley from the southeast side
and almost closing it, a8 it probably has done at some time. It is
100 feet above the valley bottom, and is utilized by the New York,
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Susquehanna and Western railroad, which climbs down from the
plateat and crosses the valley on this gravel bank. The farmous
Sterling Hill zine mines are just opposite this ridge, and below. are
the great Franklin Furnace mines. Sparta village is pleasantly located
and favorably known ss a quiet, healthful sumumer retreat. Morris
pond lies on the edge of the plateau, just above, at an elevation of
932 feet.

Musconetcong valley falls from 1,100 feet to 840 feet in the first
one and one-half miles, thence descends gently southwest, being drained
by Lubber’s run for nearly nine miles, to the site of Old Andover
furnace, where its elevation is 660 feet above tide. Here the Mus-
conetcong river comes in from the east, carrying the drainage of 35
square miles of the plateau. With this exception, nearly all of the
platean drains eastward, and the change to the westward here may
probably be traced to the disturbing effects of glacial erosion. This
portion of the valley and onward from Old Andover to Saxton Falls,
beyoud Waterloo, is of variable width, but not much exceeding a mile
anywhere. Its depth increases southwest from 200 feet to over 500
feet, It is only partially cultivated, being drift-strewn or rocky. At
Saxton Falls the width is but half a mile. Just beyond it increases
rapidly, reaching two miles ab Hackettstown, but contracts again to
one mile at Port Murray, then widens to two miles at Asbury. Con-
tracting southwest from the latter village, it becomes but little more
then a ravine beyond Bloomsbury. Five miles beyond the Delaware,
at Springtown, Pennsylvania, it opens out to the plain sontheast of
the Highlands, At Hackettstown the valley is free of drift, and from
here southwest it is under a high state of cultivation. Itssoil is lime-
stone and slate. Its surface is rolling. At Hackettstown the Mus-
conetcong Tiver has ap elevation of 520 feet. The general sarface of
the valley is from 600 to 700 feet. Both valley and stream fall quite
uniformly sonthwest. At Bloomshury, 20 miles southwest, the
gtream is 260, and the valley does not rise above 400 feet. At the
junetion of the Musconetcong with the Delaivare the elevation of the
streams is 129 feet. 'To this point the valley is 42 miles long. The
wooded slopes of the bordering mountains rise sheer from 400 to 600
feet. At Washington and again at Bloomsbury the western rim of
. the valley is depressed to the general level of the valley itself, con-
necting it with Pohatcong valley beyond.
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ALAMUCHE-POHATCONG RANGE.

This range rises from Kittatinny valley at Franklin Fuarnace, and
reaches aa elevation of 1,124 feet in the Pimple hills north of Sparta.
Just sonthwest it is cut through by the gap through which the Water
Gap extension of the New York, Susquehanoa and Western railroad
finds its way to Kittatinny valley. It rises beyond the gap above
1,000 feet, and reaches 1,127 feet between Andover and Stag pond,
where it makes a junction with the ridge putting off from the Central
Highland platean. Its width is now increased to three miles, and its
surface is very hilly, its lower levels rising but little above the
neighboring valleys, while its hill tops average 1,100 feet in elevation,
reaching a maximuom of 1,222 feet just east of Wright’s pond and
the Roseville mine, on the extreme southeast edge of the range. The
surface hereabout is very rough and rocky, the rock standing up in
high, bare ledges, with more or less gravel and boulders in the hollows .
between. The slopes are steep and irregular. About 25 per cent. of
the area is cultivated. '

The Sussex railroad crosses the range from Waterloo, in the Mus-
conetcong valley, north to Andover, in the Kittatinny valley, with a
summit elevation of 800 feet. This pass runs northeast of Panther
hill. Just southwest of this hill is anotber pass of about the same
elevation. In faet, throughout Byram township, the lower levels of
the platean range from 750 to 800 feet. Passing southwest, Alamuche
mountain rises to 1,248 feat just east of Alamuche village, Lying
up in this mountain, a mile north of Waterloo village, is one of the
few tamarack swamps of the State. The width of the range here does
not exceed two miles,

Just southwest of Alamuche the ridge throws off two curious spurs

_in a direction about west-southwest into Kittatinny valley. The first
is about three miles, and the second, sometimes krown as Cat Swamp
mountain, about four miles in length. Between Hackettstown and
Vienna the ridge is depressed, generally, below 1,000 feet, and is
crossed by the moraine, which has left immense deposits of drift all
across the top. Almost exactly midway between these two places, at
an elevation of 989 feet, les the little glacial pond or bog from which
were taken six mastodon skeletone.

Just south of the moraine the mountain rises again to 1,230 feet;
thence gradually descends to the southwest. Here, also, the range
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forks, the Pohatcong mountain runs south 45° west, but a spur is
thrown off in a direction south 52° west, and continued as 8 steep,
narrow ridge connecting this range with the plateau of Scott’s moun-
tain. In the forks of the two ridges heads the Pobatcong valley.
Pohatcong mountain, being now clear of the limits of the devastating
effects of the ice sheet, partakes of the general character of Schooley’s
mountain, excepting that being narrower and the slopes steeper, rather
less of its area is cultivated. At Washington it falls off to 500 feet
elevation, the geperal level of the adjacent valleys. The fown lies in
this depression, and through it pass the Morris and Essex division
and the main line of the Delaware, Lackawanna and Western rail-
road, and the Morris canal,

Again rising as a narrow ridge a mile in width, Pohatcong moun-
tain reaches an elevation of 898 feet, five miles beyond, to fall off
again to the level of the valley four miles further on. This gap near
Bloomsbury is two miles wide, and gives passage to the Lehigh Valley
and Central railroads, at an elevation of 350 feet. Musconetcong
river and Pohatcong creek, on opposite sides of the ridge, have here
approached to one and one-half miles, and onward to the Delaware
the range has degenerated to a mere line of low hills rarely exceeding
700 feet in elevation. After being cut through by the Delaware, this
ridge rises again in Peonsylvauia, extending toward Hellertown
and reaching above 1,000 feet.

POHATCONG VALLEY.

We have already noticed the heading of this valley west of Hack-
ettstown ; thence to Washingten it descends and widens gradually.
At this place the creek is at av elevation of 400 feet, and the valley
has 2 width of one and one-half miles, which it preserves to Stewarts-
ville, most of its surface lying below 400 feet and sloping gently. It
is a highly-cultivated limestone valley, fertile and attractive. Scott’s
mountain raises its steep green slopes from six to seven hundred feet
above on the northwest, and along its foot winds the Morris canal.
On the southeast rises Pobateong mountain, in gentler slopes, from
four to five hundred feet. At Stewartsville the valley opens out at
the eastern angle of a triangular plain, with a rolling limestone sur-
face, at a general elevation of 400 feet, occupying nearly all of
Lopatcong, Greenwich and Pohateong townships.  Scott’s and Marble
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mountain, falling off, form the north side of the triangle; Pohatcong
mountain, with Pohatcong créek skirting along its foot, the southeast
gide, and the Delaware river, with the gneiss hills beyond in Pennsyl-
vania, the western side. At Phillipsburg, in the northwestern angle,
the plain is open to Kittatinny valley for two miles. This plain
partakes of the general character of Kittatinny valley, and was
apoken of in the description of that valley.

SCOTT'S MOUNTAIN.

The ridge which puts off’ from the Alamuche-Pohateong range near
Vienna, connecting Scott’s mountain with that range, continues as a
steep and rocky wooded ridge, eight miles, to Oxford Furnace, where
the platean begins. In a distance.of three miles, between Karrville
and Oxford Furnace, this ridge is cut by three gaps. Thé general
elevation of the ridge is above 1,000 feet, reaching 1,145 feet between
Stewart’s and Sikes’ gaps; Stewart’s gap, back of Karrville, is 744
feet ; Sikes’ gap runs north and south, and is parrow and deep. Its
elevation is 699 feet. Van Nest’s gap is 637 feet. Here the Delaware,
Lackawanna and Western railroad finds its way through from the
Pohateong to the Kittatinny valley by a tunnel half a mile long,
Just west of this tunnel is Oxford Furbace with its famous mines,
where a blast furpace was erected in 1742.

Here the platean of Scott’s mountain rises with a breadth of nearly
four miles, and continues about ten miles southwest. Its maximum
elevation is 1,277 feet just north of Montana church, and its surface
averages about 1,100 feet. Just west of this point Harker’s hollow
heads and runs out southwest with a depth of 300 to 400 feet. The
portion of the platean which it cuts off to the northwest is known as
Ragged ridge. This is continued beyond the rest of the platean to
the southwest of Harmony as Marble mountain, a very narrow ridge,
with an elevation of 770 feet. It is cut through by the Delaware,
then continues out into Kittatinny valley north of Easton, with an
elevation of less than 700 feet, sinking finally to the valley two
miles beyond.

About 50 per cent, of the area of this platean is cultivated. [Its
general surface is about 800 feet above the surrounding valleys.
Some of its slopes are long and steep. Their relative position and
trend suggest that this platean and the mass of Mt. Mohepinoke and
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Jenny Jump mountain should be regarded as parts of the same range,
with a broad gap at Butzville, by which the Pequest finds its outlet
to the Delaware. The great width and low elevation of this gap, and
its physical resemblance to the general surface of Kittatinny valley,
make it-appear better to consider them as distinct masses.

THE RED SANDSTONE PLAIN.

Next southeast of the Highlands comes a belt of country distin-
guished from that region in a marked way, not only by its topo-
graphical structure but also by the peculiar red color of its soil. It is
the most densely populated and highly cultivated portion of New
Jersey. Southwest of the south branch of the Raritan, in Hunterdon
county, and in Mercer county not more than 10 per cent, of the area
remains in forest. For the whole of Somerset county the wooded
area equals 14 per cent., but if we exclude the trap ridges, it is less
than 10 per cent. The effect of glacial action on this area of soft
rock is shown by the fact that from less than 8 per cent, in Fraonklin
and Piscataway townships, southwest of the moraine, the wooded area
increases at once to 30 per cent. in Fanwood, Westfield, Cranford and
Springfield townships, Union county. TIn the northern part of Bergen
county the forests cover fully 50 per cent. of the surface. For the
whole area northeast of the moraine the average is above 30 per cent.,
while southwest it does not exceed 12 per cent.

The northwest border of this plain follows the base of the High-
lands and ranges from 300 to 400 feet in elevation, although at the
openings of the Highland valleys it sinks to 200 feet. The southeast
horder follows the Hudson and Arthur Kill about to Star landing, in
Woodbridge township. From here southwest, the distinetion between
this and the Cretaceous belt southeast, is rather geologic than topo-
graphic. The limit runs via Woodbridge village to the Raritan, at
the mouth of Lawrence’s brook, thence up this brook to Monmouth
Junction and onward straight to Trenton. Much of this boundary
is at tide-water, and it nowhere exceeds 100 feet elevation except at
the moraine hills southwest of Woodbridge. From a width of 16
miles at the New York line, the plain broadens to over thirty miles
at the Delaware, Its length is 67 miles, and its area 1,600 square
miles. Excluding the high land near the Delaware and the trap
ridges which stud the plain, it generally falls below 200 feet within
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five miles of the Highlands, and the southeastern half has pearly all
of its area below 100 feet, considerable areas being at high-water
level only.

WATCHUNG MOUNTAINS AND THE PASSAIC VALLEY.

A feature of this plain worthy of notice is the Passaic valley and
its encircling ridges of trap rock. The most easterly of these ridges
rises near the little village of Darlington, and is separated from the
Highlands only by the narrow valley of the Ramapo., Three miles
northeast, near Suffern, this stream enters the State from New York,
with an elevation of 270 feet, and runs down along the base of Ram-
apo mountain, through this narrow valley, past the ends of the trap
‘ridges and into the basin which they enclose. The second trap ridge
rises between Oakland and Poropton, at the east side of Pompton lake,
near the base of the Highlands, and runs southeast five miles to High
mountain, its highest point, 879 feet above the sea. Here the eastern
ridge, coming down from the north with elevations ranging from 373
to 752 feet, approaches within one and one-half miles of this. From
here these two ridges turn southwest and continue for 40 miles exactly
paralle], with their crests one and one-half miles apart. Fach has a
steep eastern slope and a long, gentle western one, with remarkebly
level crests. The name First mountain is usaally applied to the east-
ern one, and Second mountain to the western. They also have various
local names. Their remarkable continuity and steep eastern faces
make them noticeable features of the landscape of the plain. Their
s0i] being thin and poor, they are mostly covered with timber.

From High mountain the western ridge continues south two miles, -
then southwest three miles, a3 a rough, jagged ridge, known as Preak-
ness mountain, gradually descending to 400 feet elevation, At Little
Falls is a gap two miles wide, through which the Passaic river comes
from the west, and, crossing the barrier of trap rock at an elevation of
158 feet, drops by a cascade and rapids 40 feet in a mile of pictur-
esque gorge, and then proceeds northeast three miles, to Paterson,
where the eastern ridge has also a gap of two miles. Coming to this
barrier with an elevation of 110 feet, the river drops in a sheer fall
of 70 feet at a deep crevasse in the trap rock; forming the famous
Passaic falls. This leap is now only oceasionally made, however, for
ugually the stream is led away into the race of the Society for the
Euncouragement of Useful Manufactures, aud harnessed to the wheels
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which have done so much fo raise Paterson to the front rank of
manufacturing cities.

North of this gap, in which the city of Paterson lies, the eastern
ridge is known as the Goffle. South, it rises abruptly above 500 feet,
and proceeds fourteen miles in the direction south 28° west. Two
and one-half miles on is the only gap for this distance, which falls
below 500 feet. This is Great Notch, 303 feet, by which the New
York and Greenwood Lake railroad crosses. The highest point of
the ridge is just north of Montclair, 665 feet. The eastern slope, and
to some extent the crest of this ridge, is rapidly becoming popular for
sites for snburban residences. It is known as Orange mountain,
From Eagle rock and other vantage points charming views are to be
had of the cities of the plain below ; and beyond New York bay, the
Narrows, Sandy Hook and the Navesink Highlands, Long Island
sound, the hills of Staten and Long Islands and Connecticut, form a
pleasing and varied landscape. At Millburn the ridge drops off
suddenly in another gap about two miles broad and the great masses
of moraine debris obliterate the valley between and make almost a
continuous slope from the crest of Second mountain ont in the gap to
the face of the First mountain, where, at Springfield, the plain east
is below 100 feet elevation. The highest part of the narrow valley,
between this and Second mountain, is at Pleasantdale, 392 feet, and
from here, northeast, the valley is drained by Peckman’s brook.
Southwest, to the gap at Millburn, Rahway river receives the drain-
age. ‘This little valley is from two to three hundred feet deep.

Second mountain rises abruptly from the gap at Little Falls to an
elevation of 600 feet, reaching a maximum of 691 feet east of the
village of Caldwell. The road from Montclair to Caldwell passes
through a gap at an elevation of 474 feet. South of this the ridge
rises immediately to 640 feet, then descends gradually to its greatest
depression at Summit, 390 feet above the sea. The western slope is
generally convex, the ridge being rather flat-topped, and very rolling.
At Caldwell there ave large bodies of drift-gravel in the form of ter-
races, at an elevation of about 400 feet. Generally, the slope is drift-
strewn, and the whole ridge near Summit, where the moraine crosses,
is buried under this debris, here piled in bewildering confusion. The
two ridges and included valley cover a strip of country about four
miles wide, and of this area not over 30 per cent. is cleared. Along
the steep eastern faces of these ridges the trap-rock is easily quarried,
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west toward the Highlands, but six miles beyond. First mountain
falls off at Pluckamin. Second mountain continues north from this
point almost to the Highlands, then. curves back northeast. Just at
this point is the only pass in this ridge excepting the outlet of the
valley, at Paterson, which is lower than the pass at Summit. This
pass is known as Mogpy hollow, and is 331 feet above tide. Ttis
merely a narrow gorge cut through a bed of gravel, of which the
surface is about 380 feet above the sea. Running northeast four miles,
to Bernardsville, the ridge finally comes to the foot of the Highlands
" again at an elevation of 430 feet, From Summit onward, about 50
per cent. of the area of these ridges and the included valley is culti-
vated, '

We have thus enclosed between these ridges and the face of the
Highlands a portion of the red sandstone plain forty-one miles long
and varying from seven miles wide at the ends to twelve miles at the
middle. Wanaque valley, extending north, and Ramapo valley north-
east from the northeast end of this basin continue the low levels,
below 300 feet elevation, for ten miles further. The bottom of this
basin consists of a series of level plains and marshes lying between
160 feet and 240 feet elevation. Most of the area of the hasin lies
below 300 feet, but portions near the base of the Highlands southwest
from Boonton rise cccasionally to 400 feet:

So completely is this basin enclosed that the closing of the little
gorge at Moggy hollow and raising of a dam ope and one-balf miles
long across the outlet at Totowa, near Paterson, would flow an area
of nearly 300 square miles to a depth of 200 feet in the deeper paris;
the surface elevation of the lake being 385 feet above the sea. A
series of distinet gravel terraces within this area, with elevations close
. to 400 feet, shows that at some time in the glacial epoch such a lake
actually existed. Among these terraces may be noted especially those
lying against the face of the Highlands for a distance of seven miles
northeast from Boonton, some of which are three-guarters of a mile
in width; those at Preakness church also very extensive; at Caldwell,
on the west slope of Second mountain; Morris Plaius; the flat ridge
extending from Morristown to Chatham, and those at Moggy hollow,
west of Liberty Corners. All of these are so large as to be features
of the topography of the valley, and they appear to be masses of drift
from 150 to 200 feet in depth, at least, _ -

This enclosed basin 1s subdivided by other ridges of trap and drifi
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and large nse is found for it for crushing to make road metal for
macadamizing, for which purpese it is most admirably adapted.

Southwest from Summnit the two ridges again continue side by side.
First mountain, here sometimes ealled Springfield mountain, rises
from the gap at Millburn to a height of 546 feet, two miles south-
west. Southwest of this its crest keeps a little below 500 feet, gen-
erally. Just back of Washington rock, near Plainfield, it rises to
539 feet. The crest-line is very level. The moraine covers the end
near Millburn gap, and is piled up in grest masses of gravel and
boulders against the southeast face of the ridge down to within & mile
of Scotch Plains, otherwise the slopes of both ridges are remarkably
smooth and clean southwest of Summit. The general course of the
ridges from Summit 15 miles southwest, to Bound Brook, is south
59° west, and First mountain is from nine to ten miles from the face
of the Highlands back of Morristown and Bernardsville. The val-
ley between the ridges pours its drainage through three narrow gaps
in First mountain, The first gives passage to Green brook, at Scotch
Plains; the second to Stony brook, at Plainfield ; the third to Mid-
dle brook, at Bound Brook. The higher parts of the valley are at
an elevation of 300 feet, and the parts at the outlets back of the
gaps about 200 feet. This valley is called Washington vailey. It is
narrow near Summit, but widens back of Bound Brook, at Martins-
ville, and has guite an area of farming land. The base breadth of
First mountain is shout one mile. Tt rises here about 400 feet above
the plain. _

From Summit to Mt. Horeb Second mountain is double-crested,
and although the eastern crest is the higher nearly all of the drain-
age of the little hollow between the crests passes through it by a
series of five gaps of which the deepest is Dock-watch hollow, over
300 feet below the crest. The distance between the two crests varies
from half a mile near Summit to over a mile at Mt. Horeb. At the
former point the elevation of the eastern or muain erest is 547 feet, the
same as First mountain, but while that ridge falls slowly southwest,
this rises and reaches its maximum of 653 feet three miles northwest
of Mt, Horeb, 18 miles from Summit. The western crest varies from
450 to 535 feet in elevation. The higher parts of the included hol-
low are nearly level with this crest, the lower parts sometimes reach-
ing 100 feet below. .

At Martinsville both ridges turs a right.angle and run back north-
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into four distinct parts. A ridge of trap rises just southwest or in-
side of the worth end of Second mountain, at Pompton, and runs
about south 10° east, for five miles, leaving on its east side, between
itzelf and Preakness mountain, the little Preakness valley about two
miles wide and opening ont southward into the Central Passaic valley ;
then the ridge sweeps round in a civeular curve to Mountain View
where a gap gives passage to Pompton river from the north, From
this point this ridge, known as Towakhow or Hook mountain, runs
a little north of west three miles, then bends around, haviag approached
within a mile of the base of the Highlands, and runs due south into
the valley, dropping off at Pine Brook. . This ridge reaches an eleva-
tion of 512 feet near Pompton, but elsewhere is a little below 500
feet. The interval between where the ridge beuds southward and the
Highlands, is filed with a mass of glacial drift, about Montville,
This ridge encloses a portion of the north end of the Passaic valley
known as Pompton Plains, six miles long from north to south and
one mile wide at Pompton at the north end, and four miles wide at
the south end. It is exceedingly level and generally sandy, The
fall from north to south is only seven feet to the mile. From east to
west it i3 almost a dead level, excepting the slight lowering of the
surface at the bed of Pompton river. Swamps oceupy about two
square miles, but the remainder of the surface i coltivated. At the
southwest corner is the Bog-and-Vly, a peaty swamp of about a thou-
sand acres in extent.

The Boonton branch of the Delaware, Lackawanna and Western
railroad, and the Morris canal, come through the gaps in First and
Second mountains at Paterson and Little Falls, and, ruaning worth-
west across the outlet of Preakuess valley three miles, enter Pompton
plains at Mountaie View gap, and ran west along their southern
border to the Highlands at Boonton., The New York and Green-
wood Lake railroad crosses First moustain through Great Notch, and
thence runs through the gap in Second mountain at Little Falls,
entering the Pompton plaivs by Mountain View, and, traversing the
plain porthward, enters Warague valley at Pompton. The New
York, Busquebanna and Western railroad crosses the extreme north
edge of the plain at Pompbon

The Pompton river is formed, at Pompton village, by the conflu~
ence of the Pequannock from the northwest, the Wanaque from the
north and the Ramapo from the northeast, three remarkably pure and
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elear streams. The Pompton flows southward through the gap at
Mountain View, emptyiog into the Passaic about a mile below.

At the sonthwest end of the Passaic valley a ridge of sandstone and
trap puts off from near Bernardsville, at the base of the Highlands

where Second mountain comes in from the sonthwest, and runs south -

by Basking Ridge about three miles, with an elevation generally above

400 feet. At Lyon’s Station it falls to 310 feet and meets the north’

stope of Long Hill, a trap ridge which rises at Liberty Corners and
runs east and northeast down the center of the valley eleven miles, to
Chatham, with a general elevation of 450 feet, rising to a maximum
of B0$ feet, near Chatham. It is an extremely narrow ridge, its base
breadth usually not exceeding half a mile, Tt rises but a little over
200 feet above the valley. Itis curved throughout in plan, and is
about five miles from the crest of Second mountain at its southwest
end, and two and one-half miles at the northeast. Between the two
ridges lies the curved valley of the Upper Passaic. The Passaic flows
close to the foot of Long Hill, and is sluggish, falling only four inches
to the mile. Tt is usually bordered by flat and rather wet meadows.
A straggling line of low hills, from forty to seventy feet high, runs
throngh the center of the valley. The surface is generally cleared.
From the northeast end of Long hill, at Chatham, a broad, flat-
topped ridge of gravel runs due northwest across the valley to the
base of the Highlands at Morristown. Its general elevation is about
380 feet, Just northeast of Convent station are two notable bowl-
like depressions in the top of the ridge, having no outlets, They are
about 45 feet deep, and the larger one is half a mile in length by a
quarter in breadth, This ridge appears to be merely a portion of the
terrainal moraine which has been leveled down by the action of water,
These ridges enclose, south of Morristown, a portion of the Passaic
valley nearly square, measuring six miles from the Highlands north-
west, to Tong hill on the southeast, and seven miles from the Chatham-
Morristown ridge northeast to Basking Ridge on the southwest. The
north corner of this square, about New Vernon, is occupied by trap
and sandstone hills ranging from 400 feet to 485 feet in elevation, but
separated by valleys generally below 300 feet. The rest of the area
is occupied by Great Swamp, abont six miles Iong by three miles wide.
The outlet of this basin is at the south corner, through a narrow gap
in Long hill, at Millington, where the river is 221 feet above tide,
and there are fourteen square miles of wet land lying below 240 feet
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elevation, of which nearly nine square miles are marsh and swamp.
About half the area of the basin is wooded.

The Delaware, Lackawanna and Western railroad crosses Second
mountain at the depressioh at Summit, and thence crosses the outlet
of the Upper Passaic valley to Chatham. From here it climbs the
northeast slope of the drift ridge to Convent station, then follows the
top of the ridge to Morristown. Turning northward it then climbs
the slope of the Highlands to Denville where it turns west entering
the Highlands by the valley of the Rockaway. From Chatham,
northeast to Towakhow mountain is the Central Passaic valley, about
12 miles square, The Passaic river enters this division of the valley
at Chatham, falling in a mile from an elevation of 200 feet to 177
feet at Chatham bridge. Thence it flows in a sinuous chanuel through
wet meadows, reaching an elevation of 167 feet at lower Chatham
bridge, two and one-half miles below, then proceeding sluggishly,
with an average fall of but four inches to a mile, reaching an ele-
vation of 160 feet at Two Bridges, 23 miles below Chatham by the
stream, but only 12 miles in a straight line. The general course of
the river from Chatham is a little east of north until the end of Hook
mountain is reached, at Pine Brook. From here the stream follows
the ridge north and then east, around its concave side, and runs six
miles east-southeast to the outlet of the valley at Little Falls. All
along the river the ground is flat, and subject to overflow during
freshets. The largest area of this wet land is enclosed on the north
and west by Hook mountain, and is known as the Great Piece
meadows, five square miles in extent. Between this and Swinefield
bridge are four square miles more of meadow and swamp, These,
with the Troy meadows and Black meadows on the Whippany, make
up an aggregate area of over 20 square miles of wet lands, rising
nowhere more than six feet above the ordinary water-level of the
streams which drain them. These wet lands are a blemish to an
-otherwise beautiful valley. ‘

Fast of the Passaic is an arca of low level, from two to three miles
wide, then the surface rises in the northwest slope of Second moun-
tain, Three miles below Chatham, Riker hill rises from the valley
east of the Passaic. It isa trap ridge about three miles long, running

_a little east of north, parallel to the general course of the Passaic.
Its elevation is 473 feet.
The Black and Troy meadows spoken of above lie in a second line

NEW JERSEY GEOLOGICAL SURVEY



160 GEOLOGICAL SURVEY OF NEW JERSEY.

of low level, about two miles west of the Passaic. This begins just
north of Madison and runs a little east of north, to Montville, being
below 200 feet for 10 miles and about 168 feet at the middle, where
its waters pass eastward to the Passaic. It is separated from the
Passaic flats on the north by Hook mountain, and on the south by a
broad, low ridge of redshale and drift, ranging in elevation from 200
to 300 feet and known as Hanover Neck; bnt between the ends of
these ridges the two depressions are connected by a belt of flats half a -
mile wide. Whippauy river, coming out of the Highlands at Mor-
ristown with an elevation of 300 feet, flows easterly, through a gorge
in the drift hills, to this depression at Whippany, thence follows it
northeast and east to the Passaic. The Rockaway, after its plunge
from the Highlands at Bodnton, also flows easterly through a deep
gorge, reaching the depression near its north end, then flowing south-
east diagonally across it by the south end of Hook mountain, and
joining the Whippany about half a mile from the Passaic.

Westward from this westerly line of flats the country rises away
toward the Highlands, reaching above 500 feet near their base, where
are accumulated immense masses of drift. In fact all of this Central
valley is characterized by the prevalence of drift, and borings have
shown that in places the actual bed-rock bottom of the valley is below
100 feet elevation.* This shows the great thickness of the body of
drift. At the ridge at Madison it cannot be less than 300 feet. The
flats represent the deeper parts of the great lake which once filled this
valley, and here the finer mud was deposited, and as the lake was
drained off' by the cutting down of the*outlet shallow ponds were left
to be silted np with the sediment of the streams, About 30 per cent.
of the area of the valley remains in forest. Of the remaining 70 per
cent. 20 is marsh or meadow. This is either used for pasture or for
raising hay, but as the crops are frequently lost by overflow it is not
very productive. The cleared upland, like all drift soil, varies in
productiveness. Morristown lies close to the foot of the Highlands,
at an elevation of 380 feet, on the moraine hills, The peculiarly
varied and graceful slopes of the drift here and at Madison have been
utilized for country residences, enabling the landscape gardener to
secure most pleasing effects. The same is true of Summit, at the same
elevation on Second mountain. Boonton overlooks the valley from

* Geology of New Jersey, p. 226. Annual Report of the State Geologist for 1880,
p 85.
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the slope of the Highlands north. It lies between 400 and 600 feet
in elevation, and its white spires and buildings form 2 landmark for
the whole valley south.

PALIBADES MOUNTAIN.

Beyond where the Ramapo river issues from the Highlaads into
the Ramapo valley, at Suffern, New York, that valley is continued
northeast, as the valley of the Mahwah, 13 miles along the base of
the Highlands, where it heads at an elevatmn of 608 feet. From the
north end of First mountain, near Darliogton, the southeast side of
this valley is bordered by a series of short sandstone ridges, running
due north and south, and rising from 450 feet to 720 feet above sea-
Jevel, while the elevation of the intervening hollows ranges from 350
feet to 450 feet. From near the head of the Mahwah, in Rockland -
county, New York, this elevation is continued by a trap ridge, which
runs first northeast then curves around in a lbng sweep eastward, run-
ning south of Haverstraw, where the West Shore railroad passes
through it from the encloéed plain south to the banks of the Hudson,
then turns and runs south and sonthwest, down the west bank of the
Hudson and at the east border of the plain, to the shore of the Kill
van Kull at Bergen Point. Crossing the kill we may consider the
moraine hills of Staten Island a continuation of this ridge; these
rise to ait elevation of 370 feet at the northeast, but fal} to about 100
feet near Amboy, New Jersey, where Arthur Kill cuts through at
tide. From here the moraine ridge runs northwest to Metuchen, just
east of which place it rises to 235 feet in Bloomfield's hill, although
its general elevation is about 160 feet; thence running vorth, to the
east of Plainfield, with increasing e}evatmn it reaches. the foot of
First mountaio near Scotch Plains.

This line of ridges encloses an area 50 miles long by-from 10 to
-13 miles wide. There are thrée outlets through the enclosing rim.
One at Piermont gives passage to the waters of Sparkill creek, and,
although almost down to sea level, but 10 square miles of the basin
is drained throngh it ; a second is Kill van Kull, the outlet for nearly
the whole basin, and the third is Arthur Kill, at Perth Amboy.
These last two outlets are both tidal. Elsewhere, althongh to the
southwest the enclosing ridges are but little above the level of the
plain, they are high enough to separate the drainage of the basin from
that of the outlying country.

L
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The trap ridge running south along the Hudson from the New
York State line is well known as Palisades mountain. Its maximum
elevation is 550 feet less than fwo miles from the State line. Its
eastern escarpment at this point is vertical for a height of from 200 to
300 feet, a solid wall of trap rock, at the foot of which is a slope of
fallen rock reaching to the bank of the river. This perpendicnlar
castern face prevails from the State line to Weehawken, 17 miles,
forming a prominent feature of the scenery of the Hudson known as
the Palisades. Southward the ridge falls uniformly, At Fort Lee,
it is but 300 feet high, and at Hoboken 240. At Greenville it falls
off from 100 feet to the gap through which the Morris canal passes
at tide. From here to Kill van Kull it does not rise above 50 feet.
Northward, the ridge has a width at its base of two miles, and this
decreases to 1éss than a mile at the south end. The western slope is
quite gentle, In Bergen county the ridge is timbered, excepting as
small spaces have been cleared for building sites. Englewood and
several other places on its west slope and crest are popular places of
residence for business and professional men of the metropolis. The
whole ridge offers atiractive sites for this purpose, which will in time
be accupied, In Hudson county, the ridge is being rapidly oceupied
by a city.

HACKENSACK VALLEY.

The area enclosed by Palisades mountain on the east, the Haver-
straw Imountains northeast and the moraine southwest, as outlined
above, has no distinctive name, but since the Hackensack river oceu-
pies its main drainage axis and embraces in its water-shed a large
part of the surface, no better name than this offers itself. Southwest
of Newark, the surrounding ridges are so low that there is hardly a
suggestion of a valley, but for most of the basin lying between Pali-
sades mountain and the Watchung mouutaiss, with the ridges south
and east of Suffern, we readily recogpize the valley, although it is
very broad compared with its depth. The main axis of drainage lies
well foward the southbeast side. Entering the State five miles west
of the Hudson, with an elevation of 45 feet, the Hackensack meanders
throngh a strip of meadow, in a course a little west of south, to
Hackensack town, where it reaches tide level. From here it flows
through a broad belt of tide marsh, which, with Newark bay, gives a
tidal'area four miles wide, extending sixteen miles southwest to the
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mouth of Kill van Kull, where the drainage turns an acute angle and
flows eastward to New York bay. Southwest, beyond this point, the
tide level area is continued slong Arthur Kill with a width of two
miles, but diminishes to half a mile as we approach the rim of the
basin at Amboy.

The Passaic river enters through the gap in the Watchung moun-
tains, at Paterson, and after its leap at the falls proceeds northeast
three miles, to Hawthorne. Here it turns and runs southeast to Pas-
saic. Here, having fallen nearly to high-water mark, it is joined by
Saddle river. This stream enters the State about five miles from the
base of the Highlands, having its source two miles beyond the State
line, in Rockland county, A mile south of the line it has fallen to
an elevation of 200 feet. Thence it runs due south through a sub-
valley, 250 feet deep and one and one-half miles wide, to Paramus,
six miles below. Here the valley opens out and the river proceeds
through a plain with scattering knolls, southward fo the Passaic.
Ahove Paramus this stream falls about twenty feet per mile, and below
about nine feet. It receives the drainage of most of the valley west
through Hohokus creek, which comes in below Paramus.

From Passaic city the Passaic river flows south-southwest throngh
& narrow sub-valley to Newark, being separated from the tidal plain
east by a ridge of sandstone one and one-half miles wide, and about
140 feet high which falls off at Newark and allows the river to pass
eastward to join the Hackensack at the head of Newark bay.

West of the Passaic the country is rolling, and rises from the river
to ap elevation of about 300 feet along the base of the Orange moun-
tain. Montclair lies upon this slope, at the foot of the mountain,
between 250 and 400 feet high. Bloomfield is lower down, at about
150 feet, Orange lies at an average elevation of about 200 feet, occa-
sionally rising to 270 or 280 feet. This elevated land continues south-
west of Newark, extending out three or four miles from the face of
-Orange mountain, but falls off abreast of where the mountain falls off
at Millburn, Between this place and Elizabeth the plain does not
rise much above 100 feet. Newark city lies upon the slope west of

- the Passaic, reaching an elevation of 225 feet near its western limits.

Northward of 2 line drawn from Paterson by Paramus and West-
wood to the Hackensack river at the State line there is high ground,
congisting of a large number of parallel sandstone ridges trending
due north and south. On this line the land lies mostly between 50
and 100 feet in elevation, but the ridges rise steadily northward, reach-
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ing 627 feet between the Ramapo and Saddle rivers, at the New York
live, and 497 feet between the Saddle and Hackensack rivers. The
slopes here are steep, and 50 per cent. of the area is uncultivated,
The effect of glaciation has been here, as in the Highlands, to leave
most of the hollows between the ridges filled with swamps.

About Ramseys, Wyckoff, Crystal lake and Franklin lake there
are heavy bodies of drift, evidently of great depth., Some of this is
in the form of fat-topped terraces, and over it are many pond holes,
with no cutlets,

Excepting this area and the country along the foot of Orange
mountain, already noticed, almost all of the valley of the Hackensack
is below 100 feet elevation, but over this plain, bere and there, ridges
and knolls rise to 160 or 170 feet, the highest being 211 feef, at
Corlstadt school-house. This last is on a ridge, which is continuous
from Hackensack to Newark between the Passaic and Hackensack
rivers, having a general elevation of 140 feet. It also extends north-
ward from .Hackensack to Westwood with less continuity but with
its higher parts at about the same elevation,

By passing up the Hackensack and through the swamp lying east
of Norwood and Neuvy to the headwaters of Sparkill creek we may
make a complete circuit of Palisades mountain without exceeding 30
feet in elevation. By way of Overpeck creek, keeping along the line
of the Northern Railroad of New Jersey, and close to the foot of
Palisades mountain, there is another line of depression not exceeding
60 feet elevation. Between these two Teaneck ridge rises to a maxi-
mum elevation of 171 feet.

Southwest of Millburn and Lyon’s Farms the valley is mainly
below 100 feet elevation, reaching about 150 feet near the foot of First
mounnfain. Drift hills are scattered all over if, and sometimes rise to
nearly 200 feet. The greatest masses of drift are north of Westfield,
and about Lyon’s Farms and Connecticut Farms. Rahway river -
fows from Millburn, where its elevation is 110 feet, south to tide at
Rahway, thence east to Arthur Kill. The western portion of this
area has 30 per cent., and the eastern 15 per cent. of forest land.

THE VALLEY OF THE RARITAN,

Southwest of the valley just described lies the valley of the Raritan.
It is broad and shallow, yet its limits are well defined. The moraine
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hills, from Metuchen north to Scotch Plains; the Watchung moun-
tains, from here southwest to Bound Brook, thence curving around to
the Highlands, at Bernardsville; thence the face of the Highlands
west by Peapack to Pottersville, and the end of Fox Hill from here
around to High Bridge, form the north border. Then we follow
southwest six miles along Musconetcong mountain to Pattenburg, and
from here we follow the edge of the sandstone platean of western
Hunterdon county east-southeast ten miles, to Flemington ; thence
southwest seven miles, to Sergeantsville, the top of the plateau de-
scending from 930 feet elevation, near Pattenburg, to 500 feet at the
latter point, and from 500 feet to 300 feet above the valley. From
Sergeantsville we follow a low, flat ridge or rather water-shed line
east-southeast five miles, to Sourland mountain, crossing 2 minimnm
elevation of 240 feet between the Raritan and Delaware water-sheds.
Sourland mountain runs up northeast seven miles into the Raritan
basin.  Crossing it we descend to adother minimum point of the
water-shed line at an elevation of 235 feet, one mile southwest of
Hopewell, at a pass where the Philadelphia and Reading railroad
passes from the plain south into Raritan valley. From this point the
rim of the Raritan basin is Rocky Hill, a trap ridge running three
miles east-southeast to Mount Rose, where it reaches its maximum
elevation 415 feet above tide ; thence it runs northeast five miles to a
point where Millstone river passes northward through a narrow gap
at an elevation of 40 feet, carrying the drainage of over 100 square
miles of the plain east and south back~from the ocean northward to
the Raritan basin, reversing the natural order of things. Beyond this
gap the ridge rises again to 321 feet, then falls off to the sandstone,
and from Franklin Park to New Branswick we follow a broad, low
sandstone ridge at a general elevation of 120 feet. Here the ridge is
cut down to tide by a narrow clove, through which the Raritan carries
the drainage of the basin, Northeast it continues at an eleva-
tion of 120 feet, to the moraine at Metuchen, While the drainage
passes through this ridge, from Bound Brook to New Brunswick, the
plain slopes back northwest from it, and Bound Brook, where the
Raritan is at an elevation of 17 feet, is the point toward which all of
the slopes of the Raritan basin tend.

Kast of the confluence of the north and south branches of the
Raritan, most of the valley is below 100 feet elevation, and a dam
100 feet high at New Brunswick would floed Plainfield, Somerville
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and 100 square miles of surrounding country. It would be necessary
to close the gap at Rocky Hill also to accomplish this, however, for
the divide between the Delaware and Millstone water-sheds at the
point where it iz crossed by the Delaware and Raritan canal is only
60 feet above the sea. By following up the Raritan and Millstone
rivers this canal passes across the State from tide-water in the Raritan
to tide-water in the Delaware, without encountering higher ground
than this. This is lower by nearly 40 feet than any other pass across
New Jersey. \

The western part of the Raritan basin is mainly below 300 feet,
but rises higher near the base of the Highlands, Cushetunk moun-
tain, a trap hill south of Lebanon, rising to an elevation of 839 feet,
is a curious feature of this valley ; it alost cuts off the extreme west
end of the basin from the rest, forming a beautiful valley ahout six
miles square, with the village of Clinton near its center. This moun-
tain is exactly the sbape of a horseshoe, so far as its inner slope is
concerned ; it encloses a pleasant little valley known as Round valley.
The toe of the shoe is turned southeast; the distance across, between
the heels, is one and one-half miles, and the length two and one-half
miles. Just back of the heels, a cluster of hills, from 500 to 600 feet
in elevation, complete the closure of Round valley, leaving outlets just
back of the two heels.

Raritan valley is characterized by a smooth, undulating surface ; the

hilliest portion is af the extreme north, about New Germantown and
Peapack ; everywhere it is highly cultivated. Hackensack valley is
a valley of cities, but this is purely an agricultural region. Except-
ing the trap ridges, not more than 3 per cent. of the surface remains
in timber ; smiling fields, neat farm buildings and many shining white
spires of village churches meet the eye in any extended view of ifs
area, :
Plainfield, in an angle between the moraine hills and the face of
First mountain, standing on a level, sandy plain at an elevation of
100 feet above the sea, is a beautifu} and growing place of suburban
residence. Bound Brook, Somerville and Raritan are also neat and
thriving towns of this valley, Flemington, the county seat of Hun-
terdon county, lies at the south side of the valley, at an elevation of
190 feet.

From the outlet at New Brunswick, west-northwest to Pattenburg,
at the head of the valley, is 32 miles. From Peapack southwest to
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Sergeantsville, or from Plainfield southwest to Hopewell, is 25 miles.
The area of the basin is about 450 square miles.

WEST HUNTERDON SANDSTONE PLATEAT.

In the description of Raritan valley the edge of this plateau was
given. Running out from the southeast face of Musconetcong moun-
tain, just southwest of Pattenburg, it is known as Barren ridge, and
has an elevation of 913 feet, being the most elevated part of the whole
red sandstone plain. At Pittstown, Cakepoulin creek, running north-

"east from the top of the plateau, cuts down the northeast edge, but it

rises again at Quakertown and Cherryville, reaching an elevation of
706 feet. Sweeping round west of Flemington the escarpment runs
due southwest to the Delaware at Stockton. The top surface of the
plateau is inclined gently toward the Delaware in a southwest direc-
tion from its high northeast border. One mile back from the Dela-
ware the elevation at Frenchtown is from 370 to 395 feet, and above
Tumble station 546 feet. Just above Bull’s Island it is 466 feet.
Thus, for the five miles from Barren ridge southwest to the bluff
above Milford and Frenchtown the average slope is 100 feet per
mile, but from Cherryville southwest 12 miles, toward Tumble,
it-is but 13 feet per mile. At the extreme western corner of the

~plateau Gravel hill puts off from the face of Musconetcong mountain

toward Milford, with an elevation of 865 feet. In this vicinity the
plateau is cut down in deep ravines by the streams running southwest
to the Delaware, but the southeastern portion is mere level, the
streams running southwest through very shallow valleys. About 10
per cent. of this platean is wooded. It is famous for the large crops
of peaches which it produces.

SOURLAND MOUNTAIN,

This is another of the trap ridges which stud the red sandstone
plain, It rises from Raritan valley at Neshanic, aftaining its maxi-
mum elevation of 563 feet two and one-half miles beyond, and runs
southwest seventeen miles to the Delaware just below Lambertville,
Here it has, in Goat hill, overlooking the river, an elevation of 457
feet. The river passes through it in a narrow gap at an elevation of
50 feet.
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The trap rock is confined to the axis of this ridge, the outerop not
usually exceeding a mile in width, and this portion is mostly tim-
bered ; but on the southeast sandstone foot-hills, usually exceeding
400 feet in elevation and mainly cleared, bring the width of the ridge
up to four miles, Southwest for six miles, near the Delaware, these
hills are faced by the trap outerops of Mt. Canoe, 480 feet, and Pen-
nington mountain, 460 feet above tide, making the total width of the
high ground here over five miles.

Soathward, from Sourland mountain and Rocky Hill to Treaton,
is a portion of the red sandstone plain, about nine miles square,
which lies mainly between 100 and 240 feet in elevation, falling off
to the Delaware on the southwest and to the low country along the
Delaware and Raritan canal southeast. It is rolling and well culti-
vated, not more than 5 per cent. of its area being wooded. The
city of Trenton is at its southernmost corner, standing mainly on a
gravel terrace at an elevation of 50 feet above tide. Pennington vil-
lage is a little northwest of its center, at an elevation of 213 feet.
Princeton is at its eastern corner, beautifully situated on a ridge 220
feet above tide and overlooking all of the low country east and south.

The Delaware river flows across the red sandstone plain from
northwest to southeast. It receives but little of the drainage of the
plain and has no true valley, but cuts across the ridges in a shallow
cafion, with sides steep and in places vertical. It comes in with an
elevation of 120 feet at Holland, and reaches tide at Trenton, 38 miles
below, the average fall being three feet two inches per mile. Above
Milford bluffs rise on both banks of the river, the highest vertical
face being near Narrowsville, Pennsylvania. The clove here is about
300 feet deep, with a bottom width of less than half a mile. The
bottom is gravelly and flat, the terraces rising 20 feet or more above
the river bed. From Milford to Frenchtown, the bluffs lower some-
what and are not so steep. At Frenchtown the river is 101 feet
above tide. From here to Bull’s Island, nine miles below, it runs
south through a parrow gorge increasing in depth from 200 feet at
Frenchtown to 470 feet at Tumble.

At Bull’s Island there is a dam in the Delaware, above which its
elevation is 69 feet. Water passes from here down the Delaware and
Raritan canal feeder to Trenton, thence by the canal across the State
to Raritan bay, the river here being higher than any land met with
on this route. From Bull’s Island to Lambertville the banks are
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lower and not so steep, Lambertville lies along the Delaware below .

the bluff’ at an elevation of 80 feet, on a gravel terrace, the elevation
of the river being 50 feet. For five miles below the river passes
through Squrland mountain by a clove 400 feet deep, coming out to
the plain at Titusville. Thence to Trenton, it flows through a more
open valley.

Beyond the State limits this red sandstone plain ends at Tompkins’
cove, New York, in a point; being confined between the Hudson' east
and the Highlands northwest. In Pennsylvania it extends south-
west in a narrowing belt, being reduced to a width of but 10 miles at
the point where Reading stands at its northwest border, From here
it runs nearly west to the Susquehanna, below Harrisburg, thence it
turns southwest and leaves the State. Gettysburg is at about the
middle of the belt. The Highlands, falling off at Reading, leave
Kittatinny val]ey and this plain unseparated for 60 miles. South
mountain, rising 10 miles beyond the Susquehanna, again shuts in
the Great valley

THE CRETACEQUS AND TERTIARY PLAIN,

Although the aspect of the Cretaceous country differs materially from
that of the Tertiary, because of its more fertile soil, there is no topo-
graphical distinction except in some minor details, and the two can
be -best treated as one. Of the 4,400 square miles of New Jersey
south of the red sandstone plain, not more than 1,200 square miles
rise above 100 feet elevation, and the portion above 200 feet does not
exceed 15 square miles in extent. The highest point of the whole
area is just northeast of Crawford’s Corner, on the road from Keyport
to Holmdel, in Monmouth county. Its elevation is 391 feet above
sea level. One-thlrd of the surface is less than 50 feet above sea
lavel.

The plain is 256 miles wide at the north end, 57 miles at the south,
and 102 miles in length. Its periphery measures 310 miles follow-
ing the general direction of the shore lines, and not their intricate
windings, Of this distance all but the 28 miles from Trenton to the
Raritan is on tidal waters. The highest part of this 28 miles is, as
already noted in bounding the red sandstone plain, about 80 feet, at
Monmouth Junction.

Beginning with the Highlands of Navesink, which rise to 269 feet,
a line of gravelly hills runs westward to Beacon hill, near Morgan-
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ville, ranging in elevation from 200 to 391 feet. From here the
water-shed line is a broad, flat ridge running south, with a general
elevation of 200 feet on the crest-line, to Frechold. This village is
at an elevation of from 170 to 190 feet. The ridge now runs south-
west to Clarksville. In this vicinity is another group of gravel hills
rising above 300 feet, the highest being Pine hill, southwest of Manal-
apan, 372 feet above tide. The dividing ridge now runs due south
to Whitings and Woodmansie, generally above 150 feet, but very
rarely rising to 200 feet. The elevation of 150 feet is carried within
three miles of Barnegat village. Southwest of here it extends to
within three miles of Harrisville, with elevations exceeding 100 feet.

The water-shed liné between the drainage east and west, however,

runs southwest from Woodmansie toward Tabernacle. Here for six-
teen miles the divide between the Rancocas and Mullica water-sheds
is much of it depressed below 100 feet, reaching a minimum of 85
feet, Between a linre drawn from Bordentown on the Delaware to
Tuckerton on the seashore, and one drawn from Camden to Atlantic
City, is a belt more generally depressed than any other crossing
Southern New Jersey. It includes the Assiscunk, Rancocas and
Pengauken water-sheds northwest, and the water-shed of Mullica
river southeast, Most of it is below 50 feet, and only a part of the
water-shed line reaches 100 feet.

Near the line of the Camden and Atlantic railroad the ground
again rises across the whole breadth of the State. Two miles north
of Berlin, on the line between Camden and Burlington counties, it
reaches 214 feet, Four miles southwest, Pine hill, near Clementon,
reaches 202 feet. It may be here noted that these hills, with Apple-
pie bill, three miles southwest of Shamong station, which rises from
the plain at a general elevation of 100 feet to a2 height of 208 feet,
and afpoint on the ridge extending southward from Whitings and
Woodmansie four miles northwest ‘of Cedar Bridge, on the line be-
tween Ocean and Burlington counties, are the last points going south
which rise above 200 feet. These hills are all on about the same
parallel of latitude.

From the high ground at Berlin the water-shed line runs south-
west to (lassboro, ranging from 140 to 170 feet in elevation, thenee
to Pittsgrove. About here there is quite an extent of country above
100 feet in elevation. A spur extends down along the line of the
Camden and Atlantic and Philadelphia and Atlantic City railroads

NEW JERSEY GEOLOGICAL SURVEY



PHYSICAL DESCRIPTION. . 171

to Elwood, and carries an elevation of 30 feet to Pomona. Another
spur extends northwest nearly to Haddonfield, Between the Great
Egg Harbor and Maurice river water-sheds, the ground is above 100
feet to beyond Vineland and Landisville; between the Mauarice river
and Cohansey water-sheds it extends to the New Jersey Southern
railroad, and between the Cohansey and Stow creek to within four
miles of Delaware bay., Westward, spurs extend out to Swedeshoro
and Woodstown, Westward, this high ground falls off suddenly to
a level plain. Through Salem county there is a belt along the Dela-
ware from five to nine miles in width, which is all below 50 feet, and
mostly below 30 feet. Upper Penns Neck precinet has less than a
square mile of its surface above 30 feet; Lower Penns Neck is all
below 20 feet; the highest point in Salem and Elsinborough is 17
feet, and not more than four square miles of Lower Alloways Creek
precinct is above 30 feet, This avea below 50 feet extends northeast
to Camden in a belt about five miles wide, most of which is below 30
feet, From Bridgeton northward to Camden the ground between 50
and 100 feet is limited in extent as the slope is quite steep. The
drainage of this slope of the plain is generally northwest, and the
streams issue from the high ground through deep, broad U-shaped
ravines, sometimes 200 or 300 yards in breadth and 100 feet deep.
Their bottoms are usually marshy, and through them the streams flow
in a sinuous course. Across the lower plain the streams pursue
a winding course through belts of tide-marsh, the tide usually flow-
ing up to the line of the slope of the higher ground,

The drainage of all of Southern New Jersey is extremely simple,
the streams everywhere flowing straight away from the water-shed
line down the slope southeast to the ocean, or northwest to the Dela-
ware and other streams, The peculiar U-shaped ravines noted
above, however, prevail everywhere on the streams of the northwest
slope, while on the southeast slope most of the streams flow through
very broad, flat valleys, the surface rising from either hank in gentle
slopes. This causes a marked difference in the topography of the
two slopes. Its reason lies in the fact that all of the State south of
the red sandstone plain is made up of alternating beds of sand,
gravel and clay, or marl. These beds dip sontheast at a slope
of about 25 feet per mile. On the northwest slope, the outcropping -
edges of these beds are all exposed, and streams rupning northwest
are compelled to cut across all of them. Some of the beds resist

’
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erosion, and these protect the softer strata and prevent the stream
from broadening its valley and working down the slopes, Krosion
proceeds downward alove, and the steep-banked ravine is the result.

From Camden to Bordentown, and extending back from the Dela-
ware 16 miles, beyond Mt. Holly, Pemberton and Medford, is a large
area half of which is below 50 feet elevation. Detached parts rise to
80 or 90 feet, but hardly any of it réaches 100 feet, and it is as high
within two miles of the river as it is further inland. Arney’s Mount,
230 feet above the sea; Mt. Holly, 183 feet, and Mt. Laurel, 173 feet,
are small, round hills rising from its surface, This is a portion of the
depressed belt extending across the State to Atlantic City and Tuck-
erton, which has been previously referred to. It is a very fertile sec-
tion. 'The surface is well drained although so flat, there being very
little swampy land.

THE CLAY AND MARL REGIUN.

Most of this northwest slope of Southern New Jersey is included
in the clay and mar] region. Taken as a whole, this is the most fer-
tile and productive part of the State. It extends southeast from the
red sandstone country to a line drawn from Long Branch south of
Freehold to New Egypt, thence on southwest, passing two miles
southeast of Pemberton and Medford, to Clementon, Mullica Hill
and Salem, Tt is 20 miles wide at the northeast end, diminishing to
10 miles at the southwest, and is 100 miles in length. Of the por-
tion already described, lying in Salem, Gloucester, Camden and Bur-
lington counties, the percentage of forest in the different townships
varies from 1 to 18 per cent., averaging for the whole section abount 8
per cent. The rest of the area is also under a high state of cultiva-
tion. In Mercer the wooded area ranges from 7 to 18 per cent,,
averaging about 12 per cent. Upper Freehold township, Monmouth
county, has but 4 per cent.; the rest of Monmouth averages about 18
per cent., ranging from 11 to 24 in the different townships. 1In Mid-
dlesex county, on the clay, South Brunswick and Kast Brunswick
townships have over 40 per cent. of their area in timber. Madison
has 57 and Sayreville 59 per cent. There is much gravel deposited
over this area, which accounts for the inferiority of the soil to that
of the clay in Mercer county and the consequently larger unimproved
area,

From Bordentown to Jamesburg the slope is quite uniform from
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the water-shed line northwest to the line of the Delaware and Raritan
canal, The upper half of the slope is sand and marl, and is gener-
ally above 100 feet, while the lower half is on the clay, and mostly
below 100 and above 50 feet elevation. ‘The drainage is west-north-
west to the Assanpink and Millstone. The streams here are often
fringed with marsh, especially on the clay. Bear swawmp, northeast
of Trenton,and Devil’s Brook swamp, south of Monmouth Junction,
are of considerable area. Northeast of Jamesburg the slope is cut
into two by the broad, flat valley of South river, running northeast
from that village, and mostly below 50 feet. TLawrence’s brook runs
northeast from Monmouth Junction, and is also mostly below 50 feet.
Both streams receive nearly all of their drainage from the southeast.
The drift-strewn and therefore uncultivated character of this region
has already been noted. The Lawrence’s brook and Devil’s brook
water-sheds are covered by an intricate maze of swamps, interspersed’
with low gravel hills,

On the eastern slope of the plain, but still in the clay and marl
region, we have the valley of the Shrewsbury and Navesink rivers,
_lying between Navesink Highlands on the north, and the spur of
gravel hills running off from the ridge at Freehold to near Asbury
Park, which has an elevation of 180 feet within three miles of the
coast. This valley is some 10 miles broad by 13 in length, and is
maostly below 50 feet elevation, the broad tidal portions of the two
rivers themselves occupying a considerable portion of the valley, In
fact, although called rivers, these are little more than estuaries. All
about their banks are clustered pleasant resorts for pleasure-seekers.
Red Bank is situated at the head of tide on the Navesink, six miles
from the sea. Three miles south of it is Eatontown. Along the
ocean front are Long Branch and the almost continuous line of sea-
sidle resorts which have sprung up in recent years, The surrounding
hills rise just high enough to distinguish this portion of the coast
from that south. Aside from these attractions the valley is fertile and
highly cultivated. '

THE PINE PLAINS,

Oceupying the higher parts of the western and all of the eastern
slope south from Long Branch is the extensive region known as the
Pines, the wildest and most undeveloped portion of the State. In
shape it is triangular, beginning in a point ai Long Branch and
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widening to 50 miles at Delaware bay, with a length of 96 miles.
The general aspect of this region is well known to all who have
traveled between Philadelphia and the seaside resorts. The New
Jersey Southern railroad also traverses it for 100 miles, from Katon-
town to Bay Side.

From Long Branch southward 16 miles, to Bay Head, the fast
land comes out to the ocean front, and rises at the north in a bluff,
30 to 40 feet high; southerly, it is a low coast, fringed with
sand dunes. There is a continuous line of places of summer resort
along this distance, and their popularity and prosperity are on the
increase. The shore is broken by Shark River bay, some three miles
long, which has a contracted inlet which occasionally closes, cutting
off the tides, and by Manasquan river a tidal estuary five miles long
with a width of from one-quarter to one-half a mile, and bold,
picturesque banks from 70 to 100 feet high in places. Deal lake and
‘Wreck pond are smaller estuaries. A line of fresh-water ponds, just
hack from the coast-line, have been utilized to add to the attractive-
ness of the several seaside settlements.

The ridge running off from Freehold east to Asbury Park, and
forming the divide between the Navesink and the Manasqua:u and
Shark river water-sheds, has been already noticed. It is an irregular
line of gravel-capped hills. The highest of these, known as the
Hominy hills, two and one-half miles south of Colts Neck, is 308 feet
above tide. A spur of this irregular, gravelly ridge runs off south-
east between Shark and Manasquan rivers to Manasquan village,
carrying an elevation of 100 feet within two miles of the ocean.

Of the area of the Tertiary pine plain lying in Monmouth county,
50 per cent. is cleared and cultivated. The wooded portions are
usually the higher parts—the gravel hills. It is a fact noticeable
throughout the pine region that the character of the soil generally
varies with the elevation, the higher parts being gravelly, the inter-
mediate sandy, and the low parts a sandy loam. This last lies entirely
below 50 feet, and usually below 35 feet. It is the most fertile soil -
of the region, being alluvial in origin.

Southward from Bay Head the piney region is fringed along the
ocean front by a strip of tide-marsh, bays and creeks from three to
six miles in width. At the inner edge of this tidal plain the upland
generally rises promptly to a height of from 30 to 40 feet, presenting
a continuous front the general line of which is very straight for the
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65 miles from Manahawken to Cape May, being only broken by the
basin of Mullica river where the tide flows in' 15 miles back from this
line, and by the Great Egg Harbor river which sends its tides 12
miles back, both streams being fringed by tidal plains.

The drainage of the eastern slope of Sounthern New Jersey is south-
east along lines ranning quite direct from the water-shed line to the
ocean. The streams are almost invariably bordered hy strips of cedar
swamp, and near the headwaters of Toms river, Mullica river with -
Wading river, its tributary, and Great Egg Harbor river, on the east-
ern slope, and Crosswicks creek and the Rancocas, on the western,
there are extensive areas of these swamps. These are valuable for
the timber which they produce, and portions of them have been made
very productive by elearibg and transforming them into cranberry
bogs. :

As we proceed southwest the slope becomes more gentle. It rises
from 10 to 20 feet per mile, or in places steeper, north of Tuckerton,
but southward from there the rise from the brow of the first slope up
from the marsh back to 100 feet elevation averages only three feet per
mile. In this portion the area above 100 feet elevation within twenty-
five miles of the sea is very trifling. The highest point of Cape May
county is but 50 feet above mean sea level, and more than half of
Atlantic county is below 50 feet, as is nearly half of Cumberland.

\,,__:Iigg_f_‘&%;the streams of this slope is quite uniform. Above the
head of tide_the average fall of the Manasquan is 5 feet per mile.
The Metedeconk falls 6% feet, and Toms river 61 feet, the distances
used in each of these three cases being 12 miles, Cedar creek falls 7
feet per mile for 7 miles, Mullica river 5 feet for 16 miles, and Great
Egg Harbor river 5 feet for 25 miles. Maurice river averages 5} feet
for 20 miles. The head of tide, however, while it is but 3 to 5 miles
back from the edge of the fast land on the first three streatus, is 17
miles back on the Mullica and 12 miles on the Great Egg Harbor
rivers, These figures are sufficient to show thai it is not a lack of fall
along the stream lines which causes the swampy borders, but a lack of
lateral fall at right angles to these lines.

Ridges and valleys and slopes have been spoken of in a way which
may distract the reader’s attention from the extremely level character
of this whole pine country, but to gnard against this he must keep in
mind the figures which have been given. Casting the eye over this

_ plain from any point of vantage, such as one of the small round hills
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which rise from its surface here and there at wide intervals, we see
an unbroken extent of dark-green pine forest, as far as the limit of
vision, stretching away in long, gentle swells, level as the ocean itself.
So level is it in places that the greater height of the timber in the
swamps gives the appearance of a ridge on what is really the lowest
ground of the plain, and the uninitiated may be easily deceived
thereby. It is often impossible for even a practiced eye to judge
which way the ground descends, and in passing along the long, straight
roads cut through the timber, it frequently seems that one is always
at the bottom of a hollow, the ground appearing to rise in both diree-
tions, whereas it is either level or sloping all one way.

Only 13 per cent. of the upland area of Ocean county is cleared,
and nearly all of this is in the township of Plumstead, near New
Egypt, just north of Toms River, and in a narrow strip on the allu-
vial land at the edge of the upland next to the tide marshes, This
strip is well populated all along the seashore and the shore of Dela-
ware bay. The “shore road ” is lined throughout with the residences
of retired and active sailors, oystermen, fishermen or baymen, as one

. class is called, who have their small farms along the ocean front to
occupy their attention when their more congenial occupations do not
demand it. Here and there they have clustered together in neat and
pleasant villages. .

With these exceptions, Ocean county is an almost unbr/(;?mﬂgg—._’/
ness. Hrequent fires have left much of the timber - sfarred and
stunted, especially near the railroad lines, but farther back there is
often taller woods, The absorbent character of the pine woods and
the sandy soil, which leaves the air dry and wholesome and laden
with the fragrance of the pines, has attracted attention to this region’s
desirableness as a winter resort, and Lakewood, at the extreme north-
ern end of the county, on the Metedeconk river, 9} miles from the
ocean and from 60 to 90 feet above it; is now a well-known retreat.

Burlington county southeast of Pemberton and Medford is in the
pine belt, and includes some of the most desolate and barren parts of
it. The various townships have from 1 to 17 per cent. of their areas
cleared, the average for the piney portion of the county being 10 per
cent. Southeast of the New Jersey Southern railroad and along the
line of Oecean county, including much of the water-shed of Wading
river, is an area of several thousand acres known as “the plains,”
where the only growth is short brush two or three feet high. About
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Tabernacle and Indian Mills, in Shamong township, there are clear-
ings of some 7,000 acres in extent, and the land seems good. Tt is
probable that several thousand acres' along the border of the marl
region conld be profitably cleared and worked, but in general but
little has yet been done to develop the pine plains north of Mullica
river.

IFrom Manchester southward to the Mullica river is omne of the
wildest, most desolate portions of the State. If we except the
clearings ot the shore road and along the marl border, not more than °
2 per cent. of this area is under cultivation. Here and there narrow
roads, barely wide enough for a single vehicle to pass clear of the
trees, thread their lonely way from clearing to clearing. Some
of these are merely kept as traditions. They are rclics of a time
when the manufacture of iron from bog ore found in the swamps was
an important industry of the region. These roads were then import-
ant highways. Now they scarcely retain a resson for existence.
Here and there one comes upon abandoned forge sites, ov still more
suggestive abandoned villages, the relics of unsuccessful ventures in
glass manufacture in the heart of the wilderness. An indeseribable
speaking silence prevails. The soughing of the wind through the
pines saddens and oppresses, and the crowing of a cock or barking of
a dog, which indicate that we approach a clearing and human habi-
tation, come to be most welcome sounds. This stiliness may have a
charm for reasoning man, but the poor domesticated brute, aceustomed
to the sounds of human life, quails and trembles at jt. Still deeper
is the gloom of the dark-green cedar swamps, often growing so close
that the very trunks of the tall, straight trees limit vision to a few
yards. The light of the sun scarce penetrates to the earth at all. The
swamp s usually very wet, and if the timber be old, or if it has been
recently burned over, fallen logs impede our progress. Trailing moss
hangs in graceful festoons from the branches. The streams, in many
cases, are not confined strictly to their channels, but flow through a
broad belt of swamp hither and thither in countless little streamlets,
for the peaty earth is porous, and indeed the swamp bottom for
many feet in depth is only a mass of logs fallen in bewildering con-
fusion with the interstices filled with more or Jess decayed vegetable
matter—leaves, twigs and moss—the whole the product of thousands
of years of growth, of scores of successive generations of trees,
Percolating through this accamulation and taking on a clear, rich

m

NEW JERSEY GEOLOGICAL SURVEY



178 GEOLOGICAL SURVEY OF NEW JERSEY.

. coffee color and slightly pungent cedar taste, while it is shaded from
the sun’s heat by the dense growth overhead, the stream issues cool
and palatable ; “cedar swamp water” being most.agreeable to many,
and apparently most wholesome to all,

Not less dense are the swamps growing oak, beech, gum and pop-
lar, although the lighter green of the foliage makes them look less
dark and forbidding. The growth of timber and brush in these, is
most luxuriant, and trees 100 feet in height are not uncommon.

Southward from Mullica river, the same general wildness prevails
thronghout Atlantic county, eastern Cumberland and northern Cape
May. Atlantic county has but 11 per cent. of its upland area under
cultivation. Hammonton, Egg Harbor, the vicinity of Vineland and
the “shore road” contain most of the cleared areas. The center of
the county is a wilderness Hamilton township baving but 2 per cent.
of its area cleared.

The remainder of the region is being rapidly improved and brought
under profitable cultivation. Twenty-five per cent. of the pine
region is cleared in Camden county, 30 per cent. in Gloucester and 63
per cent. in Salem, Perhaps the most advancing portion of the .
region is Cumberland county, 36 per cent. of which is now cleared.
It is true that a good part of this is the older-settled country west of
the Cohansey, but large inroads have been made in the eastern portion
within 25 years, particularly in the vicinity of Vineland. All along
the Delaware bay shore there is a belt of fertile alluvium, stretching
down into the marsh in long necks most of which is below 20 feet
elevation.

THE TIDAL PLAIN.

The tide-marshes which lie in the valley of the Hackensack, as
well as those which fringe the sea and Delaware bay shores, have been
already noticed. The area of marsh, including creeks less than 100
yards in width, is, for the whole State, 296,500 acres. Tbe included
bays and creeks more than 100 yards wide have an area of 125,570
acres, making about 660 square miles for the area of the tidal plain
within the coast lines.

The marshes are formed by the growth of grass-roots and turf and
the deposit of sediment. Masses of muscles are also seen in places
and may aid considerably in the formation, The usual process of
growth is, however, first the shoaling of the water by the building up
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of mud flats, then comes the scattering growth of sedge, which collects
and holds sediment, and hastens the accretion. The thickening of the
 grass and formation of turf, and the addition of sediment continue
until the marsh has been built up to the level of the highest tides,
.when growth ceases. This process is constantly going on and lessening
the area of water surface. There has been a noticeable growing up of
bays, creeks and channels since the first accurate surveys of the coast,
about 1840, : '
The strip of tidal plain along the seashore is everywhere fringed by
narrow sand-beaches. The waves cast up the sand and it is caught
up by the wind and piled in dunes which rise usually from 15 to 25
feet, but on Seven Mile beach a height of 43 feet is reached. Many "
of these beaches rest on the tide-marsh, and a very heavy storm will
sometimes cut away the sand and expose the marsh on the ocean front,
This is evidence that the beach has traveled back inland its whole
width since the marsh was formed. In fact the shape and position
of these beaches are constantly changing. At New jnlet, Long beach
extended three miles farther southward in 1885 than it did in 1841,
while Island beach, south of Little Egg Harbor inlet, had grown one
mile northward in the same time. Five Mile beach had its south end
three-quarters of a mile further south and half a mile more to sea-
ward than its position in 1772. These beaches vary in width from a
few rods to half a mile. Some of them have a scrubby growth of
cedar on the inner slope. All of the seaside resorts from Bay Head
to Cape May are situated on these beaches, as are those northward
from Monmouth Beach to Sandy Hook. The laiter is a broad sand
"beach, from half a mile to 2 mile in width, and four miles long. The
inner part is old beach, composed of high sand hills, covered with
cedars, and was in existence in 1685. The sea front, from a quarter
to half a mile in width, and a mile of the north end are new beach
which has formed since that time. It isjoined to the mainland by a
long strip of new beach running south five miles, and only from 100
to 200 yards in width, back of which the waters of Navesink and
Shrewsbury rivers find their way to Sandy Hook bay, through a nar-
row channel., Before 1848 this beach was cut through by Shrewsbury
inlet, opposite the Navesink river, and another inlet farther north,
leaving Sandy Hook an island, althongh in 1685 it was undoubtedly
connected directly with the Highlands of Navesink,* and probably as

*Bee map in the Annual Report of the State Geologist for 1885,
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late as 1777 also. From Bay Head to Cape May the beaches are cut
through by ten inlets through which the tide ebbs and flows to the
bays inside. The interval between these inlets is over 20 miles at the
north, but decreases to 2 miles near Cape May. There has been a
tendency to decrease in the number of inlets and at least six have
been permanently closed during this century. Corson’s inlet, in Cape
May county, has recently shown a tendency to closure.

The wear and rapid change in the neighborhood of these inlets
will be better understood when we note the emormous volume of
water which passes through them, It is within the truth to estimate
the average rise and fall of the surface of Barnegat bay at each tide
at one foot. This, on an area of 72} square miles, means a volume
of 2,016 million cubic feet of water to be passed through Barnegat
inlet at each tide, or four times daily. In other words, the amount
‘of water which passes through Barpegat inlet in one year is more
than three times the amount which flows from the water-shed of the
Hudson river in the same time. To the scouring effect of this cur-
rent must be added the effect of wave-action, which is nowhere more
.important than at the inlets.

Tpside of this line of beaches is a series of bays and sounds con-
nected by a network of narrow, crooked channels, called thorough-
fares, in such a way that boats of light draft can pass from the head
of Barnegat bay over 90 miles down to Cape May, keeping entirely
inside of the beaches. Barnegat bay is the largest of these, being
nearly 30 miles long, with an area of 72 square miles. Its depth
northward from the inlet scarcely exceeds 10 feet anywhere, a con-
siderable area next to the beach being less than 5. Southward it
reaches 20 feet near Lovelady island. Tt varies from two to four
miles in width, leaving the beaches well cut off from the mainland.

Northward from Barnegat village the marsh nowhere exceeds a
mile in width and is usually much less, Southward it widens, en-
croaching more on the bay, but there is still most of the way down
back of Long beach a width of from two to four miles of water. The
tides from Barnegat and from Little Egg Harbor inlets meet at the
Cedar Bonnets, about where the Long Beach railroad now crosses,
which is the most contracted part of the water area. Between Tuck-
erton and Beach Haven Little Egg Harber bay is four miles wide.
It has a depth of from five to ten feet at mean tide, but there is a
channel running down from the Cedar Bonnets to the inlet in which
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the minimum depth is ten feet and the maxzimum thirty-two feet,
Through this bay are scattered mapy islands of marsh, and at its foot
a long tongue of marsh puts out from the mainiand toward the south
end of Long beach, four and one-half miles. 1t is from one to-two
miles wide and is cot up into numerous islands by thoronghfares. It
separates Little Ego Harbor bay from Great bay at the mouth of
Mullica river. This bay is six miles long and four miles wide, with
& depth of from two to ten feet, nearly all of it being less than ten.
Above,in Mullica river, the depth ranges from twenty to over forty feet.
Little Egg Harbor inlet, called New iulet formerly, to distinguish i
from the old inlet which was just south of Bond’s boarding-house,
opens directly into this bay. In 1871 it was over two miles wide,
but now, in 1888, it is less than one mile, 2nd there is dry beach where
there was then sixty feet of water. Observations on tidal bench-
marks, set in 1872, seem to show that this contraction of the inlet
has reduced the height of high water in Great bay at least six inches.
It has taken place in the face of the scour produced by the passage of
3,000 million cubic feet of water twice at each tide. It will be noted
that this volume is greater than that passing Barnegat inlet. The
area tributary to this inlet is but 50 squate miles against 72 at
Barnegat, but the range of tide in the bays is about double. The
areas of the various tidal waters of the State will be found in the
chapter on areas, Little Egg Harbor bay measures 31.4 square miles
and Great bay 17.7 square miles. Southward the bays are much
smaller,

Going from Great bay southward to Great Egg Harbor bay, the
tidal plain diminishes in width from six and one-half miles to less
than three. 1t is fronted by Island, Brigantine and Absecon beaches,
back of which the marsh is cut up by a series of small bays and broad
channels into coantless islands, the dreas of marsh and of water being
nearly equal. The water in these bays rarely reaches ten feet in depth.
Atlantic City, the famous seaside resort, is on the north end of Absecon
beach and has five miles of water and marsh between it and the main-
land. This isolatiou and the opportunities for sailing and fishing
afforded by the inside waters form promibent attractions for all seaside
resorts south of Bay Head, as the connection with the mainland and
- consequent facilities for driving and uvearness to the great cities attract
patrons to the more northern resorts, while the leading allurements, of
sea air and surf-bathing are common to all.
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Southward, in Cape May county, the plain varies from two to four
miles in width, and is of the same character as that already described.

On Delaware bay the marsh is partially faced by a very narrow
strip of sandy beach, but in most places is entirely unprotected.
Coming out to the bay and exposed to the action of its waves, it is
being rapidly cut away. At Egg Island point the shore line has
retreated fully a quarter of a mile since 1842, The wear at the mouth
of Depnis creek has also been large, The width of these marshes is
variable, the edge of the upland being very irregular. South of Salem
it rups from one to five miles. There are no large bays included, but
north of Egg Island point there ave large numbers of small ponds,
and a most intricate network of small crecks make it extrerely diffi-
cult to cross the marsh. This marsh is largely soft and rotten, unlike
the smooth, hard turf which prevails on the seashore, Indeed, it isa
rule throughout the State that the salter the water the solider the
marsh, The fresher portions are soft, spongy and reedy, and, in
general, disagreeable. Mauny of the marshes on the seashore are, in
the spring and early summer, as smooth, hard and clean as a well-
kept lawn. '

As has been already remarked, the marsh corresponds in elevation,
generally, to the level of the highest tide, since when it ceases to be over-
flowed it ceases to receive sediment and increase in elevation. This level
does not necessarily correspond with high-water level in the ocean,
however, for high water in the bays is usually much lower. The
inlets are too contracted to allow the bays to &I up to the level of
high water outside, so high water inside of the beaches ranges from
one to nearly two feet lower. It is not unusual, therefore, to find the
marsh more than a foot lower than mean high water in the ocean
outside. For the same reason the marsh is found to be low near the
upland at the head of the long tidal creeks on Delaware hay shore,

Where the marshes have been embanked and improved they have
shrunk considerably, Instances have heen noted where this shrink-
age or settlement amounts to three feet.

In this connection, the following list of observed elevations of tide-
marsh and of high, mean and low tides in the bays and oreeks, will
prove of interest. At Sandy Hook, the United States Coast and
Geodetic Survey has taken 2 sexies of observations, with a self-regis-
tering tide-gauge, extending continnously from Ootober 21st, 1875,
to October 31st, 1881. The mean of all the readings of this series
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is taken as mean sea level at this place and is the datum-plane {the
zero) for all elevations. This series of observations makes the mean
rise and fall of the tide at Sandy Hook 4.7 feet. The gauge was
placed at the New Jersey Southern railroad wharf on the inner side
of the Hook, ,

The observations were made during the progress of the leveling
operations of the Topographic Survey. Those marked U. 8. C. 8,
are based on tidal observations made by the United States Coast Sur-
vey and connected by these levels. They are most reliable. The
others, on high water, are as accurate as they could be made without
a series of observations to determine the mean high-water mark, It
should be remarked that as the inlets are constantly changing their
cross-sections, it is hardly probable that mean high water in the sev-
eral bays rises to the same height two years in succession.

r

ELEVATIONS OF TIDE-MARSH, HIGH, MEAN AND LOW WATER
REFERRED TO MEAN TIDE AT SANDY HOOK.

ELEVATION IN FEET.
' LOCALITY.
TIDE- | HiGH | MEAN | Low
MARSH.| WATER.] TIDE. | WATER.
Sandy Hook, U. 8. €. Serureerer 2ommmrrevrenresssersenssesas | sesreraes 235 0.000 -2.85
On Overpeck creek, Nordhoff station...........ccoovivieens 246! ] e
i T E Leonia SO e eeianies b2 FOURURN DITUUUTS SRR
@ “ “  opposite Palisades Park.........ccuee 2290 e - reraneas
@« @ % north of Ridgefield....coiervirmrnns
Hackensack river, at Hackensack,
Little Ferr)
Gue mile south of Little Ferry..ooovvnviiiiiiiimecny 2300 i rreeisna ] vvniinns
Bellmar’s creek, at N. Y. 8. & W. railroad ...oovenvnnnis, UUUURROL . By | 1) DUSUURITS BUUPPRROR
New Durham oo e s 1.96) . connar|n R
Erie railroad, west of tunnel, Jersey City .ocovrinicaiinnns A { (O O,
East of Harrison, near turnpike {embanked) ............ IR T P .
Waverly, half mile north of station ...ceeiiiiiriannannn 211 R PO P

Elizabeth river, at Pennsylvania railroadu.ied vt 2480 L0,
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LOCALITY.

ELEVATION IN FEET.

TIDE- HIGH | MEAN LOW

MARSH,! WATER.] TIDE. | WATEER,

Rabway river, at Rahway.. ..o i

Woodbridge, at railroad, south of village .................
Woodbridge creek, Woodbridge and Sewaren road......
Mouth of Cove’s Mill creek, north bank of Rarifan.....| 3.080........ ideennans
Cheesequakes creek, at railyoad bridge...... ... b3 53 SRR SURORUTUL PRSP
Perth Amboy, Lewis street...ve. cuviciicninninionniies] e 2.40 R ORI
One-quarter mile northwest of Matawan....... RV XY SO SRR S
Flat creek; road from Keyport to Keansbarg ........... L) SUURUTIUNG JURUUSY SURUTO
Two miles west of Port Monmouth., . ..ooneeviiiininennns, v BTB]
Red Bank, Navesink river, 1884, ..o iciiininnvecsiansceeeeennd] - 18200 )i,
Clay-pit creek, Navesink river, 1884.......c.coooviniviiic e, 1.76)........
Parker’s creek, 1 mile north of Oceanport, 1884....... P 2} | DU DORURUTUTE S
Manasquan river, northoside..........oonni ] 2080
Mantoloking, on Barnegat bay ......... v e 1400 i e
Bay Head, Barnegat bay .......... rereneeirerane s 098] 067l
Metedeconk river, 1 mile east of Cedar bridg'e, range

of tide about 0.70 ft. ..ot i e e 0.85]...c.unee

Kettle creek, U. B. €. 8, gives range of tide, 0.47....... .

Towms river, U. 8. C. 8, observations of 1876, west of
Istand Heights .

Tows river, 1885, at village bndge ..... R B P,
Reazide Park, U, 8. C. §,, 1876, range of tide, 0.88 .....
Cedar creek, 1885, at shore road ....ooceiverriiienveiirivenn,
Cedar creek, Ii. 8. C. 8. observations, 1874, range of
tides, 0.75 ...cooovv i b
Waretown {Barvegat bay)......o.oo. ..
Barnegat. Tnd of Bay avenue ........o.ocoiiinie

Barnegat Landing, on Double creek, range of tides, U.

8. C 8. observations, 1874, 0.75 ... coviivieirvins] cenennnn

Bamnegat inlet, range of tides in the bay, 2.04, from U.
5. C. 8. obﬂel vations, 1866... SN

Inside of Lnng Beach, 1 mile south of Barnegat inlet..
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ELEVATION IN FEET.
LOGALITY.

TIDE- | HIGH | MBAN | TOW

MARRH. | WATER. :TIDE. WATER.
Near Harvey Codars —oooirvrmaearrrmssrrcsmmssr s 1.65
Near railroad at Cedar Bonnets 1.89
Long Beach railroad draw-bridge, Manahfwken bay, ..o
Near Long Beach railroad, west side of Munzhawkenbay,! 1.94|........ IR PUTIRRY
Dinuer Point, U. 8. C. 8, 1878, gives range of tJde, '

R T U VU UUOPUUTTUPU PRSI Po POPRPPPYY PRREN FROTPPI PRSP ‘o
Oshorne’s island, north side of Great bay ............. SN U 159 s .
Great bay, mouth of Mullica river. .o e feeiiniaes 1.94f......... .
‘Willett’s house, north shore of Great bay, 1 mile back

from New Inlet. ... coviveicereenioane s nren e 221 i [
Willett’s house, from U. 8. €. 8, observations of tides in

Great bay, 1872, (Compare above for 1885)........... e 2,70 1.00f -0.70

[For reason for this change of about ~0.70 in height

of high water, see maps showing changes at New
inlet, in 1ep01t for 1885.3 -
Wharf at Bond’s Long Beach house, range of tide 2.35

feet, from U, 8. C. 8 nbservatlons, D R- 1 SUOUURPORUOUUNY DYCIUPUR SEORIRURRY PURUUUOUDY PRRVRIPRN
Oswego river, at Bridgeport, 1834 ........... i foinnane 1.42) ]
Mullica river, at Lower Bank bridge, 1884 ............] e 145] i riannns
Mullica river, at Gloucester landing, 1884................. PO I W1 DOUDIRNR PR
Port Republic, Nacote creek, 1884 .. ..c.corinsn erenens | reeaens 1.80].ivisnc]inrnnnas
Absecon creek, shore road, I888 ..o [rrinnen b 771 R
Absceon bay, west side, 1883, .c.oeniiiiiiianinnsd e b0 ' | PN PPN U
Absecon inlet, range of tide inside of beach 3.95, from

U. 8. C. 8. obselvatmns, ) F- 1.5 SO URUTUPUIREY SO SN I PP
Atlantic City, draw-bridges .......cocoiivniiiniinimann. pY ] D P
Great Egg Harbor bay, Somers Point, April, 1883...... FRUUDRRIRY X 11 SRR DOPPRON
Great ng Harbor bay, Somers Point, September Sth,

DL 5 U U USRI UR F 2.08) e, .
Great Kgg Harbor bay, month of Tuckahoe viver.......; 236).......0] ceenis
Tuckahoe bridge, 1884 ... st b 1 Y O O
End of shore road, Beesley's point, 1884, .................. 11 VY IO DO
Great Ege Harbor bay, month of Great Egg Harbor '

CTIVEL wscisnis s e s e P51 PR P e
]
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ELEVATION IN FEET.
LOCALITY.
TIDE- | HIGH | MEAN | LOW
MARSH.| WATER.| TIDE. | WATRER,

Lake's creek, English creek road.........c.covineeivaienens|veeees el 282 e
English creek, at English Creek village..............oeue ] .oeo, e 284,
Gibson's ereek, Gibson's Landing....eeeucvceviirieeeeeee 3370 2V
Great Fgg Harbor river, mouth of Miry ran. ..ooovs] v ZAY corriier e
Steelman’s Landing, Estellville ereek.......occcocvvninind] e | 280000 b,
'South river, Mays Landing and Estellville road.........|......... 101 ....ee. lee
Great Egg Harbor river, High Bank Landing ...........] ........ 2.20) i, .
Great Egg Flarhor river, Mays Landing.............. U X1, 1] IR ORI
Embanked meadow, Mays Landing....cc.. coocoooees o] (1B vvneii] veeciiecfeinnnnne .
Corson’s inlet.................,..: ................................. P71 | RN (R,
Sea Tsle City..ccoveiiies ieneiiireeimiiaanes 2860 Hveereenar
Ocean View, at Van Gilder’s mill-pond, 1884 ........... L7 ] e i
Jenking' sound, Shell-bed landing, 1884 ................... 2400 o] eannas
Cape May Landing, 1884, from a short series by the

V.8 Cand G S, ...... O NOPTUSON e 2.05( -0.15] -235
Fishing creek, Delaware bay shore, 1884, ....cvvvrrnnrnnns 3111 SO NSRRI O
Dyer’s creek, hay shore road, 1884 ..............ooiceinnene Xi11] I I esranien
Dennis creek landing, em';oanked meadow, 1884 ........ [§ :75] TSNS USRI P
Mauricetown, Maurice river, 1884 . ....oviinniinnnnnn ol b 3 D PN
Manantico ereek, Millville and Port Elizabeth road....|......... b5 215 N PO
Manrice river, Millville. ....cooviviinin i cssinnsarsvmnanrnes] o 3.10 .................
Dividing creek, Port Norris road.. ....coooveinvienna e, L18) 1.96/.....cileeeenens
Oranoken creek, Beaver Dams (very low meadow)......| 0.77|veennns JORPRN POS .
Cedar creek, Cedarville....ovveiivireens oo imvessisnnseinsens|covonnnes| 2T T levrereres rerne .
Nantuxent Neck, near edge of upland....cccosi i 2700 .. VTR TN
Fortesque road, near edge of upland.....ceeerveeicrene N IR & f OO I cererenne
Fortesque Beach, U, 8. C. S observamons, 1880, glve

as range of tides 6.00 ... TN [ P P TR earerane
Sea Breeze, U. 8. C. 8. obsel'vatxons, 1880, give as range

of tides 6.18 fti.ccrnunrsn PSPPI verrsens
Sex Breeze rozd, near edge of upland o]l 2780t linnsinnnsiinniaaes
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ELEVATION IN FEET.

LOCALITY, -
TiDE- | HIGH | MEAR | 10W
MARSH.| WATER.| TIDB. | WATER.
Greenwich wharf, Cohansey creek. . woevvcvnnnnine|  340) 340 ] s
Buena Vista, embanked meadow.....ccoovnniinininn. FEL: [ ] OUORN PUURROR IO
Fairton {embanked meadow on Mill creek)........c.ue. (0.39)]  3.88[uicniinrfirinans .
Cohansey creek, 1} miles below Bridgeton, embanked..((-0.12)]...ccooclieiinnin i, .
Cohansey creek, BridgetOr. . veueresensecsarrmsssenrsesresasslavrvanes 33000 Hererriene
Bayside ouvvrein e ers ey 371 296
Strathem's Neek....ovenievvnmiecme o e b ) | D FS ) s
Strathem’s Neck, embanked meadow.....c.o.ovninniinranes 1.04)eeeeene fennnnns
K Stow creek, I mile below Canton ..c....ocooveivincniicns 269 281l
Canton, embanked meadow ...coocceinvniiniinvcaeninen, PUURU B X5 FRUUR IRORY NS
Stow Teck. ..oociiiiii e e e 284) s
Stow Neck, recently-embanked meadow............'..A...:. 6% 0| PSRN PSRRI PN
Alioway’s Creek Neck, 3 miles below Hancock’s bridge,|  1.58|....ccooo| ovneeifernnnnns
Alloway’s ereek, Hancock’s bridge........cocreeennnn, OO PO 1.92 .
Alloway’s ereek, QUENION ..., crevismmsisciriss e s ZAY) erania] cererenes
One and a half wmiles west of Hancoek’s bridge, em-
banked . ...o.iiiiiiiirs e e st 083 e .
One and 2 half miles northeast of Elsinborough Point,
embanked.......ccoiierennnne PP, SLATH ] e .
Half mile west of Salem, embanked.......coriivieveeraras -1.9%) i Ve
Salem ereek, at Salem...oooeveeciimins cvensvrinninnasionione [, 3.30]. .
Salem creek, 2 miles below SharpstoWm....occvremrenrons|iornernn 230 ccreieens ceonenann
Raccoon creek, at Swedeshoro ........... POTPRURIUUPTUT PP B 1.1 NN (U
Timber creek, Westville, ..cooiiviiir i iivnnninrnreans PO DUURROURY R 1 DRI
Philadelphia, Old Navy Yard, U. &. C, 8. observations
of 1878, compared by bench-mark at Swanson and
Reotdl SEreeiB.c ..o ccraiiorccerisrsnierinrreetenrserrasbentas 267 -0.34| -3.34
Rancocas creek, Mount Holly 3.33 cveeeene erraares
Delaware river, Burlington ... cveieirenenrenen [SUPIN OS R {1 R SR
Delawaré river, Bordentown.....ociuvveriericssienvvieisnan f reaceens 390 e PO .

NoTE~When no other date iy given, observations were made in 1885, 1886 and

1887,

NEW JERSEY GEOLOGICAL SURVEY



188 GEOLOGICAL SURVEY OF NEW JERSEY.

DRAINAGE SYSTEMS AND PUBLIC WATER-SUPPLY.

New Jersey is well watered thronghout. The drainage leaves the
State as follows : 852 square miles of area is drained by the Hudson
river, including the Wallkill and other smaller tributaries which flow
across the morthern boundary into New York; 982 square miles
drains through Kill van Kull, into New York bay, being mainly the
Hackensack and Passaic water-sheds ; Arthur Kill drains 100 square
miles into Raritan bay, the drainage being supposed to flow each way
out of Arthur Kill, from the meeting of the tides; Raritan river
drains 1,105 square miles into Raritan bay ; 239 square miles along
the south shore of Raritan bay, drains directly into the bay; 2,141
square miles drains directly into the Atlantic ocean by the various
streams of the eastern slope of Southern New Jersey ; 1,060 square
miles drains directly into Delaware bay, and 2,345 square miles of
area is drained by the Delaware river, In each case the areas of
water of the bays lying within the State, are included in the above
figures. Excepting the small area on Wawayanda creek, the water
of which flows into New Jersey only to flow out again immediately
by the Pochuck, the only areas which discharge their drainage into
New Jersey from neighboring States,.are 148.6 square miles on the
water-shed of the Passaic, in Orange and Rockland counties, and 64.1
square miles on the Hackensack water-shed in Reckland county, New
York.

The following table shows the area of each water-shed, the per-
centage of this area which remains in forest, and the populatlon per
square mile. Other things being equal, the higher the percentage of
forest, the more equable will be the flow, and the clearer and purer
the quality of the water. It is, however, also necessary to take into
account the soil, in judging as to the amount of solids carried by the
streams. Reference to the geological maps of the State will suffice
for this. The streams of the Archsan Highlands are perhaps the
purest of the State; even after heavy rains they are but little roiled,
and during the dry seasons their waters are clear, cool and sparkling.
They are flashy because of the steep and rocky character of the sur-
face, although they maintain a fair flow through the driest months,
The streams of the Kittatinny valley carry much solid matter, particu-
larly from the limestone but zlso from the slate soils, when swollen
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by rains. The streams of the red sandstone country hecorue very red
and muddy in wet weather, and are rarely entirely clear, excepting
where the harder sandstones prevail, in limited aveas. In the clay
and wmarl region also, the soluble character of the soil renders the
streams undesirable for domestic consamption much of the time,
Next to the streams of the Highlands come the strearms of the pine
plams of Southern New Jersey for purity. It is true that those flow-
ing through cedar swamps arve colored a dark brown by the organic
matter which they hold in solution, but this is not deleterious, and
the water is very pleasant. - The other streams known as white-water
are wonderfully clear and pure. These southern streams are also
,noted for their equable flow. They are fed by the great swawmps
which act as storage reservoirs, as does the loose, sandy soil itself, tak-~
ing up the water as it falls on the surface to deliver it gradually info
the streams lower down, instead of sheddivg a large portion of it im-
mediately from its surface into the drainage channels, as is done on
the more compact soils and steeper slopes farther north. _

In the following table the main streams are given first in large
typeand the subdivisions follow in smaller type. Where names are in
the same style of type and begin at the same - distance from the mar-
gin the water-sheds are independent. Where a name is in smaller
type and begun farther from the margin its water-shed is incloded in
one already given just above.
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Areas of Water-Sheds.

2 ¥, 020
g g% { F
-

HUDSON RIVER TO CONSTABLE HOOK.... vorreane 251.9 a2 78
WALLEILL, TO STATE LINE i creinieneecan s 210.1 20 41
POCHUCE CREEE, TO STATE TINE..ivorrmrienoeionin 83.7 55 25
Wawayanda lake .......... S v e ees 8,5 64 35
PAPARATING CREEE .. ....0ivanerimrmiosrusnresmresnsnns I, 622 14 58
WALLKILL TO FRANKLIN FURNACE. ooorr aevenroannns 3L.3 51 26
Morris pond. oo oo e, 1.5 660
KILL VAN KULL {total area 1194.4), area in New Jersey...| 9817 41 410
Hacrensacrk RIVER, TOPAL WATER-SHED....cciasivinanis 20161  *36] 1216
" HAQKENSAGE ABOVE NEW MILFORDuwirivieerersanianss 1148  *80} 125
Hackensack in New Yorke oo B4.1).0virue] 152
Passaic River, 70TAL WATER-BHED ........... S, 940,11  *44) 333
" PASSAIC RIVER ABOVE FALLS AT PATERSON. 796.9 a5
PASSAIC RIVER IN NEW YORK.. ccvverercerinan 148.6......... 42
" SECOND RIVER..c.vicuoontrrmrcanrsasrrrasnssns v 17.2 141 1,400
THIRD RIVER..,..... feer e mterat et sedatas e 14.4 23] 276
SADDLE RIVER, TOTAL WATER-SHED.....use. cerireraenns 60.7 *25 122
Saddle viver in New York......ccviiriniiianinnnen. 8.00. e 84
Hohokus creek above Hohokus.oe oovveecinniin, 5.7 3 59
POMPTON RIVER, TOTATL WATER-SHED.....ccvcoeenne ot 97990 *G9 48
Ramapo river, total water-shed ......coooooivaremese. 160,71 *72 58
RAMAPO TN NEW YORK - ccvearsessoassancsorsrssans JZA (oniie, 52
Wanaque river, total watershed........oooueneeenon ) 1098 %83 30
WANAGUE I8 NEW YORK .+ vrus P 2821 ceeinnn 22
GREENWGOD LAKE, TOTAL WATER-SHED . vererran 28.01  #31 26
Greenwood lake in New YOIk «oe-everrsmased  10B0niiins 22

* Percentage of portion lying within New Jersey. T Exclusive of Jersey City and
Hobaoken.

Il
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Arsas of Water-Bheds.—Confinued.
g |3 g-?:
& cg 189
3] ™~ A
Pequannock river.........cu... P 84.8 78 42
MACOPIN LAKE.-tacrresanscarmsnsar orsarnancesesssronss 2.5 50! 30
STICKLE PONDs c+sestors-seransararemranssasanes RN 7 104).....

FLARTS POND -« «vensrenrursarenrsinssssiassarsrrnssanss 7 100 enes
CEDAB POND. rtranearsraninrininiicassiasavnsisnasanss 100 100.........
BUCK-A-BEAR POND- 1o eeeresmranisessanssuasainnnrines 1.2 100
DUHEER POND--eeasserrenrerrosnmarssserssarrssessssses 2% 70 15
ROUEAWAY RIVER, TQTAL WATER-SHED......oirrians o 157.2 80 110
Rockaway above Boonton....cveeiveiarinicracne s 148.9 82 118
_Suom;}un POND: v ceranvresssbosenensnianns 2.9 65y 138
BPLYIBOGE PONDe <orennmvsrnns 5.3 98 3
GREEN POND BEOOK. «+-+ vresssnsnrnsns 16.4 87 a1
Green pond t0 outled e veere-s 1.7 82 ...
ROCKAWAY ABOVE PORT OBAN esrestarmmsrsnianness 29.9 94 42
WHIPPANY RIVER.. 1o oeemereseioaseeseesanesereramsnsnness 711 a6 124
Troy brook.. .ooooooiiiiiiis v eeienesnianaans] 152 34 87
Whippax}}_‘ above MOrristown......c.ocveeeierensnnens| 25,4 550 107
PASBAIC ABOVE CHATHAM ...orieiiiieiiinenererinnannene 99.8 23 121
Passaic above Millington.........cocoociivrincccnnnien, 53.6 26] 140
Ermapern River 1o Lage UrsiNo. ....ooeees e 174 13] 228
ARTHUR KILL, VIA PERTH AMBOY\ 100.5 25 337
RABWAY RIVER..ccoocives e vven i mieeenand] B33 241 338
ROBINSON'S BRANCH . ..o oot vmvnveemsenssancecsmnnmannnnnd 928 220 183
RAHWAY RIVER ABOVE RAHWAY CITY....coviciiiinvnns 41.0 501 350
West brancix of Rahway above QOrange reservoir.. 5.2 44 70
RARITAN RIVER. oo ocoooree oo eroeseeeeeses e soseees e 1,105.3 160 103
[S10305 ud G 4 4 o Vertasireniearns 1328 25 83
MANALAPAN BROOK TO JUNC. WITH MATCHAPONTN..| 422 19 84
MATCHAPONIX BROOK...cacsivsrniriosessnincaviriareeerosrarss] 40,2 14 88
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Areag of Water-Sheds.—Continued.

§ 13 } g3

LawrexcEs Broox aBove Weston's Miris 45.0, 17} 59

Rarrran aBovE NEW BRUNSWICE. .o ninnns 895.2! 13| 93

BOUND BROOK, INCLUDING GREEN BROOK... 51.5! ‘3?.f 330

MIDDLE BEOOK ABOVE CHIMNEY ROCK....ccoiennn 18.7 4 43

MILISTONE RIVER . eruurers svrnteensssriestin iensens sosrerees ! 78

Beden’s brook 11 59

Stomy Brook....ooovii e 8 79

Millstone abeve forks of Stony brook 98.8! 12 75

North branch of Raritan.......... ... il eveer 191.65 13 72

LAMINGTON OF BLACK RIVERrersaevsssoiars svavenses 91.8! 14 80

ROCKATWAT CTOEK. vneererartinans saraensnn coon 39.4! 12 66

NORTH BRANCE, ABOVE FORKS GF LAMINGTON...-. 63.65 16 7D

South branch of Raritan.....c.oeeree. e e e 276.5i 13[ 79

NESHANIC BIVER: - -settnsssertnsiianincssiniresnan o 56,3 6 a1

SPRUCE RUYN, INCLUDING MULHOCKAWAY GREEK... 41.2: 13 a3

BUDD'S LAKE + «-nevemnsrnrmrsnnnsemetnss covmmes vemees 4.5 2 62

BARITAN BAY BHORE. ......cooo e OTUTTOTRION 238.1‘;F ]4' 127

Swivmmng River AnoveE REp BANK......oo 65.4, i1 58

HOCKHOCKSON BROOK ABOVE TINTON PALLS ... 117 52 51

SEASHORE FROM SANDY HOOXK TO CAPE MAY...[21413 68 37

WHALE POND BROOK. vociit iieiviiiieiits serenee teasirans 5.4 35 151

Sark River, 7o BripgE a1 HEap oF Bav. ... 16\9| 59 162

WRECE PORD ovvvree e rrins smrneronnrneesommnns Nererety eeecane i2.8. 290 118

MANASQUAN ABOVE UppeR SQUAN BRIDGE .vcvviiiviennes 64.7; 32, 52

METEDECONK. ABOVE BURRSVILLE ©.vovvcrersrerocessecnscenens T80 68 25

SOUTH BRANCH oF METEDECONK ABOVE LAXEWOOD.! 24.5 75 i8

Toums RiveER ABOVE VILLAGE BRIDGE. .ovee veieviern oo | 16338 94 17
CEDAR CREEE. ABOVE VILLAGE ccitiiviisrminnienenrns 55.8 99
FORKED RIVER ABOVE VILLAGE...cevreereiremriseisireisanans 401470 98
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Areas of Water-Bheds,—Continued.

4 | = g
o t% | B2
7] &y &
MiLL CREEK ABOVE MANAHAWEREN. .cooiniinigacrieinn 19.7 97 ]
WestrECUNE CREFK ABOVE WEsT CREEK BRIDGE ........| 210 9% 5
TUCKERTON CREEK ABOVE TUCKERTONuruvarrrecavansrens 119 08 25
MurLicA BIVER coovivveniiinn, e reerer e aesrerses s rtrare rarapan e 569.6 90 22
BASS RIVER ABOVE NEW GRETNA ROAD. wuvaerirvrnrenr: 16.8 95 11
WADING RIVER.. ..ovoavumin e veeetees eeeserraeeaaen e e 1880 97 7
East branch of Wading viver ................ e . 655 98
West branch of Wading river......ccoiivicieieann,. 92.1 99
MULLICA RIVER ABOVE FORKS OF AND INCLUDING} 991.6 88 19
BATSTO RIVER...iiervan.ranravsncaics srrrsniansnnansssanas .
ABSECON CREEK ABOVE ABSECON...ocmreirerenisimernacnsnens 18.3 97 8
PATcoNG CREEK ABOVE STEELMANSVILLE. «eevereeooienen 22,1 81 53
GBEAT EgG HARBOR BIVER...ccccooriiviriivriniininan, e 3377, B8 21
GREAT £GG WARBOE RIVER ABOVE MAYS LANDING...| 215.8 38 26
RARCOCK'® CREEK, M.AYS LANDING  cossnisssierennanarinns 21.2; 98 12
TUCKAHOE RIVER..coiviiviceiiinineianne, i nr et e aaas 09.8 81 15
TUCKAHOE RIVER ABOVE TUCKAHOE. oesieers vovn wonens| 60,2 95 9
DELAWARE BAY SHORE...... ..o, o, [1,0601 51 48
MAURICE RIVER .iiioiiiiaitn v rin s ancerass teveainn cernen, 3864 7(}E 72
MANUMUSKIN CREEE. ... .ccoives cmiinirenennines cvenanane| 387 94' 17
MANANTICO CBEEE tvvverre coieeirive cvevvennniravnsvarenne. | 387 79‘ 38
MAURICE RIVER ABOVE MILLVILLE.......-. e amavees 218.4 67 63
Maurice river above Landis avenue .................| 1141 66 55
COHANSEY CREBE wovievient vivnernrars caserornireronnnssannas o] 1004 fBOi 140
COHANSEY ABOYE BRIDGETON. -.irviniiir viovannne ooie 43.8 131[ S5
‘DELAWARE RIVER ........ e e 23448 30, 129
ArLowavs CrEEX ABOVE HANCOOK'S BRIDGE. ... ... BLE 27 58
SaLEM CrEEK 113.6' 10 123
SALEM CREEE AROVE sx—iARPcrowx. ....................... 22.6! 8! 112

N
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Areas of Water-Sheds,~—~Continned.

g (= | &8
= @ = 8
k=]
E 1,12
2 28|15
& -1 =2 o
g | 5= | BF
7] =% 2]
OLDMAN'S CREER ...vveicvmrvereincinens versstmrarere s eernranans 44.4 14 52

OLDMAN'S CBEEK ABOVE AUBURN....cccvcviverevurernnnes | 263 18 46

RACCOON CEEEE ..ovvevverecarrerireeeserenareans sonses eveeee e 444 12 81
RACCOON CREEK ABOVE SWEDESBORO. <ooocvinrciansrntnns 32.2) 12 68
MANTUA CREEK.cievrcuriratrartairsieosimnsainimsinssentassneminses 51.2 16| 106
MANTUA CREEK ABOVE BEREELEY ..ovuivvarerrnanicnnnns 46.7 17 43
B1g TIMBER CREEK..coivin ccieniemnrinsasisnas enrsaransinienes DY I 1 25 83
NORTH BRANCH OF BIG TIMBER CREEE.....c.civaierecen 198 27 68
SOUTH BRANCH OF BIG TIMBER CREEN....cotvreerrimnn) 2083 27 62
COOPER'S CREEE wveveerorinnivnne Cebevhat b re s tsranararer e 40.5 160 208
COOPER'S GREEK, SOUTH BRANCH ..tvivii orasmin tosnanns 18.1 21 62
COOPER'S CREEK, NORTH BRANCH..vvirtcvrasrmsraenss 1.7 16 65
PENsavKEN CREEK........... + arie e s aen e 354 10| 109
SOUTH BRANCH OF PENSAUKEN .. ceceerstinesnsrernerans, 14.9 121 118

NORTH BRANCH OF PENSAUHEN.... 17.1 7 71
RANCOCAS CREEK . - ccoiveivnarecamsrenrnns 3414 61 58

SOUTH BRANCH OF RANCOCAS....ieun 167.1 o7 40
NORTH BRANCH OF RANCOUAS ccioisivrartserarsrisarsnosrner 143.7 75 62

ASSISCUNK CREEX. o.cvvesrernsrasssmianssrcssras

~CROSSWICKS CHREEK....vvaierrerrrsmsarsonenss retestiserraniaarean e 1392 20 52
ASSAFPINK CREFK .evrrerniritereasnarnesvascns roreeernesesenines | GG 9] 253
 TACORS CREEE. vvnveeevrvirieenecvirinins 13.3 9 T2

CALEXSOCKEN CREEK .. ...ocoveiiinuen 14.9 18 GO

WICKEOHEORKE CUREEK. . .eivoivrinan s cimeranns roveeveanins 26.0 12 87
TOCKATONG CREER..ovvsnevreevensrsresosesnne e TTRUTPIU 23.8 15 45
 NICHIBAKAWICE CHEEK.. oo covveeeicninvniins coosinennnnvnnan) LS 13 45
CHARIHORAKE CREEK. .ivuernrs 1oreaseriansmsntonianaie sansenans 10.1 13 46
,HAKIHOﬁAKE (97351 51 SN RPR PURTRTT 17.4 16 48
_MUSCONETOONG BIVER..iieirie errmrmrsninissciminiaiansonnnn, *157.6 39 71
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Areas of Water-Sheds.—Continued.

s -
£ B B2
= EE
8 gnu £ 2

. =4 £8 |28

i |88 | &g
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! LUBBER'S RUN.ttierensesnans rrereyerssenrnirrr st 24.1 87 15
LAKE HOPATCONG .cvevernrrararesnrsnsssnrsrnnesruncensansoranss] S04 94 30
POHATCONG CREEE....coovitrueiionersasssssrrassmsnrsssasosassennsns 56.2 19 129
PEQUEST RIVER.iieiruistrernseventersinnieesnsnssisnsersenassonns 1568.2 18 58
BEAVER BROOK.iiseasereessrassecensbnsbnoanrarssrssanaasnrnsee]  Ofal 18 47
PAULING KILL oivir eiiiiiirsmmarccisrissminsasrssnsssnennsnns 1774 27 54
SWARTSWOOD LAKE..ouiieterermsercrennracsnssnsarasanssrasea] 103 22 33
CULVER'S POND..vsrersenins erbiveieeareesarsaratrnrraattasane 6.3 83 30
Long pond v i 2.5 80 30
FLAT BROOK w. 11 vtssaransssnsasisrtrsarensernariransasssssassiassrases 65.7 54 21

The population, per square mile given above is a measure of the
danger of contamination from the deadliest of all sources, animal and
chemical waste. The question of river pollution is growing in im-
portance rapidly in this State, When it becomes necessary much can
be done by legislation to prevent such pollution, but the fact should
not be lost sight of that streams, especially the larger ones, are the
natural and legitimate sewers of the country, and may be as valuable
and indispensable for this purpose as for any other.

WATER-POWER,

The census of 1830 gives as the total water-power used in manu-
factures in New Jersey, 27,066 horse-power, while the steam-power
in use amounts to 72,792 horse-power. The water-power is therefore
about 27 per cent. of the total power used. In 1870 it was 44.4 per
cent., which shows a rapid gain of steam over water-power. This
gain must continue, because the use of water-power restricts the loca-
tion of estabhshments, and advantages lost in this way very often
overbalance the saving effected by the use of this power, rather than
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steam. Nevertheless it would seem that the water-power of the State
must be more fully untilized than it is at present, for much of it can
be made available at very convenient points near the centers of pop-
ulation. Massachusetts has utilized 17.21 horse-power per square
mile against 3.63 per square mile in New Jersey. New Jersey ranks
eleventh among the States in total power wsed; fifteenth in water-
power and eighth in steam-power. In water-power, per square mile,
she is ninth. Of the 27,066 horse-power of water-power used in the
State, 12,183 is used in flouring and grist mills, 3,903 in saw mills
and 2,321 in paper mills. These three industries, therefore, consume
68 per cent. of the water-power of the State. The flouring and
_lumber mills are well distributed over the State, the former averaging
a power of less than 30 horses each, and the latter rather less than 20
horse-power.  Some of the finest water-powers in the State are on the
Passaic river and its branches. Between Little Falls and Dundee,
this stream falls 152 feet in all. Torty feet of this occurs at Little
Falls, within a distance of a mile; 70 feet in a single fall at Paterson,
and 21 feet at Dundee dam. The area of the Passaic water-shed
above Little Falls, is 774.2 square miles, and above Paterson, 796.9
square miles. The flow of the stream was measured at Paterson, at
a time of exceptionally dry weather, October 11th, 1878, when it was
supposed that the discharge was as small as it bad been for 30 years.
The quantity of water which flowed in the stream for 48 hours, was
33,689,000 cubic feet.* This is at the rate of a yearly flow of 3.32
inches of water from the water-shed. It is safe to estimate that 12
inches of the rainfall on the Passaic water-shed eould be utilized by
a system of storage reservoirs for which the water-shed offers many
favorable sites. It is interesting to compute the valuae of this amonnt
of water utilized for power on the 152 feet of fall above noted, on
the basis of the prices obtained by the Society for the Encouragement
of Useful Manufactures, at Paterson. They now lease and sell 300
cubic feet per second for 12 hours per day, at the rate of about $270
per cubic foot per second yearly, for the total fall of 70 feet.t Three
hundred cubic feet per second is equal to a yearly flow of 5.14 inches
from the water-shed, which is 1.82 inches more than the above mini-
mum flow, but this is provided for by the long storage-ponds in the

* Newark Aqueduct Board, Report on Additional Water-Supply, by J. J. R, Croes
and Geo. W. Howell, p. 35.
+1d., p. 47.
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stream channel, as the flow has to be kept up but 12 hours per day.
One foot on the water-shed would give a 12 hours’ flow of 1,409 cubic
feet per second, and supposing we could utilize 140 of the 152 feet of
fall, this would be worth a yearly rental of $760,860, or 5 per cent.
interest on $15,000,000. Xstimating that 5 inches of flow from the
water-shed is available without storage works, other than the channel
ponds now existing, the total power of the Passaic, between Little
Falls and Dundee, may be placed at 4,773 horse-power, and an effi-
ciency of 75 per cent. would give an actual power of 3,580 horse-
power. The amount of power which would be developed here by a
flow of 12 inches yearly from the water-shed, would be 224,159
horse-power for 12 hours per day.* Several other fine water-powers
are to be found on the Passaic water-shed, at locations where there
are excellent facilities for transportation, and all within 40 miles of
New York. Among these may be noted that on the Rockaway, at
Boonton, where the stream has a drainage area of 148.9 square miles
and falls 280 feet in 2 miles. A flow for 12 hours daily at the rate
of 5 inches on the water-shed, would give here 1,754 horse-power,
and 12 inches would produce 8,379 horse-power. ' The Pegnannock
falls 500 feet in the 9 miles between Charlottesburgh and Pompton.
Taking the water-shed at 70 square miles, 1,472 horse~-power are de-
veloped here with a five-inch flow, and 7,038 horse-power from a
twelve-inch flow. '

Taking the area of the Highland region at 700 square miles, and
the average fall of the streams issuing from it, at 200 feet, 2 five-inch
flow would give for the borders of the whole region a total of 5,890
horse-power, and a twelve-inch flow 29,152 horse-power,

The Highland region is remarkable for the massing of power at
certain points, usually near its borders, and those powers on the east-
ern border particularly are favorably situated. There is no lack of
water-power through the Kittatinny valley, but it is distant from the

#In these estimates it is deemed safe to use a flow for 12 hours at the rate of 5
inches on the water-shed, annually, as the present power of the stream without ex-
tensive storage works; for a dry-month flow of 0.21 inch with pondage to store a 12
hours’ flow of the stream at this rate, will secure.this amount of power at all times.
This requires, usually, only the small channel pord at the millseat. The 12 inches’
flow given us the maximum is supposed to be secured by storage works so controlled
that the whole flow shall be confined in dry seasons to 12 hours per day, and the actual
flow for that period, therefore, would he at the rate of 24 inches anuually from the
water-shed. :
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cities, and not likely to be untilized. The water-powers of the red
sandstone region are more favorably situated; that at Paterson has
been already noted ; it is the only really large power utilized, although
but a smail part of the total power developed between Little Falls
and Dundee is yet in use. Most of the water-power of the district
exists in the form of comparatively small powers, well distributed
over the area. At Raritan, the Water Power Company has a dam
and raceway, giving a fall of about 12 feet, with a water-shed of
468 square miles. There is little or no storage, and the power
must fall to 160 horse-powers or less in dry weather. There is oppor-
tunity to increase the fall here to 30 feet, and then, with storage, to
maintain a flow at the rate of 12 inches on the water-shed annually,
the power could be raised to 2,824 horse-powers for 12 hours daily,
and the location is good. This is more power than is now leased at
Paterson.

A large amount of power is developed by the Delaware river be-
tween Port Jervis and Trenton, and portions of it are utilized at
various points. The Trenton Water Power Company is the chief
user of it.

As already remarked, the streams of Southern New Jersey are dis-
tinguished by a very even flow, and therefore, while the fall is
usually rather small, many fine water-powers are found on them.
Among these may be mentioned Batsto and Pleasant Mills, Atsion
and Harrisville, on the Mullica water-shed ; Mays Landing and Wey-
mouth, on the Great Egg Harbor water-shed; Willow Grove and
Millville, on Maurice river; Smithville, on the Rancocas, and many
smaller powers. The pond at Millville is the largest entively artifi-
cial body of water in the Btate. It covers 926 acres. A dam 2,200
feet long raises the water of Maurice river 24 feet. The water-shed
. is 218 square miles in area. Supposing that 12 inches of the annual
rainfall on the water-shed is utilized here during 24 hours per day,
‘the power should be 438 horse-power. The average fall of Southern
New Jersey streams above the head of tide is five feet per mile, and

much water-power here remains undeveloped.

WATER-SUPPLY.

The importance of the subjéct of water-supply for domestic con-
sumption may be gathered from the fact that while the population of
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the State, as given by the census of 1885, was 1,278,133, the portion
of that population supplied by public water works is 760,796, or about
60 per cent. of the whole. More than half of this large population are
supplied with water which is'unsatisfactory in character, while 85,593,
living in towns of 1,500 population and upward, are still unsupplied.
It may be estimated that half a million of our people are in need of
a supply of pure water at once. There is no lack of water. The
Passaic river delivers at Little Falls, at an elevation of 158" feet
above tide, enough water of excellent quality to supply 5,000,000 or
6,000,000 of people. The streams of the Archxan Highlands are
unsurpassed for parity, and are destined to remain unpolluted, for the
population scarcely increases at all in that region, the surface is gen-
erally wooded and there is little manufacturing. At present, the
danger of private corporations securing control of the supply is being
seen. It had been pointed out some years since, but no steps were
taken to prevent it. It is safe to say, however, that when this evil
comes to be seriously felt, means will be found to eradicate it, althougb
it must be at increased expenditure,
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POPULATION.

+ |

While it is possible that New Jersey was settled temporarily at an
earlier date, there is little doubt that effectual seitlement was begun at
Bergeu, in 1618, by the Duich. It has been estimated that the ab-
original population, fifty years later, did not exceed 2,000. It may
have been somewhat greater at the time of the settlement at Bergen,
but it is doubtful if the area which now teems with a million and a
quarter of souls, then embraced an Indian population exceeding 3,000.
The Dutch spread over Bergen, Passaic and Hudson counties, and

their descendauts still constitute a large portion of the population of .

these counties, which are all formed from the soil of the original
Bergen county. From here and elsewhere about New Amsterdam,
they soon found their way into the beautiful and fertile Raritan valley,
populating Somerset county ; and as the advantages of this new country
became known, New Brunswick became settled by immigrants from
the distant Dutch colony at Albany. Monmouth county, too, received
a scattering Dutch population soon after. "Away back in the Minisink
valley the nuclens of another Dutch settlement was formed, at about
the beginning of the eighteenth century, by immigrants from the
banks of the Hudson, at Esopus, now Kingston. These were the
principal centers of Dutch settlement in East Jersey, and they have
remained nuelei about which the Holland blood still lingers, as is very
evident in the family names of the present residents, At Elizabeth-
town, the English made their first settlement in New Jersey, in 1664,
after the English conquest of New Amsterdam. These settlers came
from New England. Newark was settled in the same way, in 1666.
Theuce the Epglish spread to the limits of, and soon began o blend
with, the Dutch settlements at Bergen and on the Raritan. They popu-
lated the old county of Essex, which included what is now Union,
and Middlesex north of the Raritan. Monmouth also received early
an influx of English settlers, and as the Province remained under

English role, and was the property of English proprietors, the Eng-'

lish filled up the greater part of East Jersey, which the Dutch had
not already occupied in 1664. The fusion of these two peoples began
almost immediately, and had proceeded far enough to bring them into

NEW JERSEY GEOLOGICAL SURVEY



POPULATION. 201

complete accord when the pressure of the Foglish yoke began to be
seriously felt a century later.

There were Danes and Norwegians among the settlers at Bergen,
and Scotch and Irish among the English settlers, but the English and
Dutch far ‘ontnumbered all other nationalities. '

In West Jersey, the Duteh were the first to attempt seitlement,-
but their settlements at Fort Nassau, in 1623 and again in 1630, mef
with disaster and so disheartened them that they abandoved the
country.

In 1637, the Swedes settled at Tinicum, and soon after the Datch
again occupied Fort Nassau. The English came from New Haven,
Connecticut, and settled on the Delaware in 1640; and although
vesisted by both Swedes and Dutch they eventually occupied all of
West Jersey, leaving only a trace of the Swedish and Datch blood
along the Delaware, about Salem. Fairfield, Cumberland county,
was named after Fairfield, Connecticut, from which place the settlers
came, Greenwich, Cumberland county, was settled from New Eng-
land also, with some Irish settlers added to the English. English
whalers from Long Island settled Cape May, probably as early as 1640.

In 1677, 230 English Quakers settled in West Jersey. They found
some scattering Swedish habitations about Raccoon creek. Yorkshire
Quakers chose the land . below Trenton, about Burlington, and those
from London the country about Gloucester. They all settled at the
town of Burlington, however. They were soon followed by others
who settled at Salem. We are told that about 1680 West Jersey
hecame quite populous by the accession of many settlers. They were
mostly Friends, and in West Jersey, from this time, English blood
preponderated largely.

It is estimated that in 1682 the population of the State was 6,000,
and at the begmnmg of the eighteenth century it was 20,000, of
which 12,000 belonged to Fast Jersey and 8,000 to West Jersey.
The mlhtla amounted to 1,400 men. In 1737, the population
amounted to 47,369, of Which 26,469 belonged to East Jersey and
20,900 to West Jersey, This proportion seems to verify the above
estimate. Holmes’ Annals gives an estimate of 15,000 for the year
1701,

The following tabular statement shows the population by counties
at various periods during the last one hundred and fifty years. The
counties are grouped, so that those which have been formed last may
be near those from which they wére taken off':
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ELEMENTS OF THE POPULATION.

This table shows an inerease from 1785 to 1790 of 43,704, which
seems very large. If correct, this must be accounted for by immi-
gration following the peace with Great Britain. It appears that the
whole immigration to the United States from 1790 to 1800 did not
exceed 5,000 annnally, New Jersey’s share of this could not have
been large. There was a steady increase in imrigration up to 1850,
when it reached 310,004 for the United States. We may estimate
that New Jersey at that time was veceiving from this source 8,000
people yearly. The proportion of foreign-born residents of the Uni-
ted States living in New Jersey in 1850 was 2,64 per cent, In 1870
it was 3.39 per cent., and in 1880 3.65 per cent. It will be seen that
the State has continued to receive hér full share of the immigration,
for her total population is but 2.25 per cent., and her area only one-
quarter of ove per cent. of that of the United States.

The following table shows the number of natives of the United
States and of foreign-born residents in New Jersey at each census

year since 1850
Foreign-born to each

Year. ’ Native. Forelgn-born.© 100 Inhabitants.
1850..........................,...... 430,441 58,364 11.93
1860 549,245 122,790 18.27
1870 . 717,158 188,943 20.85
1380veciriieinnanan 909,416 221,700 19.60
1885 muerecrararmasemsasnensoneans 1,027,687 250,346 19,59

It will be seen that since 1860 the increase of native-born residents
hag kept pace with the increase of foreign-burn; but it is to be noted
that much of the native population since then has sprung from foreign
parentage. It may be estimated that 40 per cent. of the fotal popu-
lation have both parents foreign-born. The table below gives the
distribution of natives and foreigners by counties. More than one-
quarter of the population of Essex, and over one-third of that of
Hudson, is foreign. In Passaic, also, it is nearly one-third; in Union
it is less than one-quarter, and in Middlesex less than one-fifth.
These five counties have more than two-thirds of the total foreign-
born population of the State,
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Native and Foreign-Born Population by Counties, 1880.

GECLOGICAL SURVEY OF NEW JERSEY.

NATIVE, FOREIGN-BORN.
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The following table shows the growth of the colored population of
the State since 1790 :

Date.

Percentage of Total
Population.

Colored Pepuiation,

9,762

4,402
12,460
23,810
30,658
41,841
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PERCENTAGES OF VARIOUS ELEMENTS OF THE POPULATION.

1850, 1870, 1885,
Native white ..ooccevariiniianiniirans 83.16 7877 77.14
Foreign-Borh. coecreravaieecnn e 11.93 20.85 19.54

Colored ..cocvisee vinvicnisinensers anie 491 3.38 3.27

The number of colored residents born in other States was, in 1830,
11,184, and at that time the living immigtants exceeded the living .
emigrants by 6,649. This influx comes mainly from Delaware, Mary-
land and Virginia. The increase of colored population has pot kept
pace with the increase of the native whites. Proximity to the coast,
and a milder climate, have given this State a somewhat larger propor-
tion of colored population than States west, on the same parallel of
latitude,

MOVEMENT OF POPULATION.

There is a considerable influx of people from other Eastern States,
but this is nearly ecounterbalanced by the movement of population
westward, New Jersey supplies her quota of native-born to people
the great West. The following table shows the movement from each
State into New Jersey, and from this State to the several States. 1t
will be observed that the first column shows the loss by emigration to
each State, aud the second shows the gain by immigration from the
States into New Jersey. From every New England and Middle State
the gain bas exceeded the loss, as it has, also, from Virginia, Nortb
Carolina, South Carolina, Georgia and Louisiana. To the other South-
ern and the Western States, more has been contributed than has been
gained. Illinois has drawn most largely; pext comes Ohio, then
Michigan, Towa, Indiana, Kavnsas, Culifornia and Missouri. This
table is prepared from the census of 1880:
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Alabama c.vviviienieninn 227 156 North Carolina......... 248 630
Arkansas ..oeevenieenn 270 26(] Ohio weercrerivenecrens 10,487 2,409
California cucveuen. e . 8,760 236/ Oregon ......ovvervennne 457 12
Colorade .ooovvaesinnennes 1,479 55| Pennsylvania ......... 44543 46,754
Connecticut ... ....vvnven. 4,067 6,071} Rhoede Island.......... 854] 1,075
Delaware ...oooviieann 2,238 4,113 South Carolina......... 175 660
Florida vvaninninn oo 369 191} Tennessee........cvun.. 317 240
Georgia .....covveneind 460 493 Texas..ccvrressrunes vrn: 1,024 118
THENOS oo aeeen, 14,6361 1,404 Vermont. ......coow.... 262 1,337
Indianz . ...... PN 5,448 427) Virgini.....cooveverenn. 1,348 4,789
Towa i 6,367 272)! West Virginia......... 470 107
Kansas. ocecennereisanas. 4,631 104]] Wisconsin....oeanennens 2,907 426
Eentucky .ovevennnnnnns, 710 433, TERRITORIES.
Lovistana .......coeveerens 249 3B8Y Arizona ... ienenenns 156 3
Maine ...oooiiinieiiennn. - 2120 1L,961)] Dakota ceo.ierevirnnnnn. 402 11
Maryland e ovenves 9,354  4,550)] Disteict of Columbia.] 11071 661
© Massachusetis...........]  5,187)  6,583)) Tdaho meces voeecvenene 98 2
Michigan ............... 7,903 6271 Montana .....veesvaens. . 234 2
Minnesota ovvevrivinana, 1,862 1091 New Mexico............ 81 39
Mississippl cuvanniinnns 144 146]| Utahe.vovaiinniiien e, 373 i4
Missonri .0, 3,497 442;) Washington ............ 229 8
Nebraska ...c.ocovnennn 2,318 84]| Wyoming ........... 134 3
Nevada ..o, 344 13(! Indian Territory .....| ......... 10
New Hampshire....... 178 1,121 _ ———— [ ——
New Yorkiwwuonnnan. 47,206 53'4,692l 180,391) 183,788
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ANALYSIS OF GROWTH BY COUNTIES.

) Increase from
»  County. 1850 to 1885, Remarks.

Atlantie. . veenn 13,3800 Atlantie City, Hammonton and Egg Harbor City
have increased 10,950, It may be estimated
that 4,000 of the incresse of population is
due to the .development of pine lands, and
9,000 to seaside development. .

Bergen oo 20,1850 iene Hackensack and Englewood, 5,906, Tncrease due

to growih of a large number of suburban

towns and villages quite uniformly distribu-
ted over the county.

Burlington ..oveee. 14,350 Mt Holly, Bordentown, Burlington and Beverly,
8,000; remainder due to agricultoral devel-
opment. .

‘Camden ..... ree 83,377 ceerss oo {Exclusive of Washington {ownship, 1850).
Camden, Gloncester, Haddonfield and Mer-
chantville, 49,030 ; remainder rural, of which
over 1000 is due to development of pine
lands,

Seaside development, 3,171.

Bridgeton, Miliville and Vineland, 18,281; re.
mainder doe 10 improvement of pine lamds,

)

E88eX . covvanen A6LTHRL voor. Wewark, Orange and East Orange, 130,840; re-
matuder in villages and country.

~Gloucester .....uu. 10834.....00ievne Mainly rural.

Hodson ..oovve -0 2185200 s, All urban,

Hunterdon ......... 8,480, ..o Lamberiviile, 2,650; remainder rural.

Metcer...oueneians 38,793.. ...........,Trenton, Chambershurg, ete, 87,925, Growth
of county entirely urban.

Middlesex...ovvs e 27,548, ...........New Bronswick, 8,239 ; remainder largely due to
development of clay distriets,

 Monmouth ......... 32,010 virees Heashore townships, 24,034; remainder largely
due to agricultural development. ;

Morris ..., weenneer 20817l LAbout 10,000 of this increase may be attributed

to the development of iron mining and an
equal amount fo the growth of small towns,
There has been mo growth due fo agricul-
tara) development.

~Oceatt ovoii vrcenee 5,554, ..., .....Most of this is due to seaside development.

Passaic....cooveenee 11k 11 O Paterson and Passaie cities, 50,000,
Balem. .. “5,906......00000 . Mostly from agricultural development,
- Bomerset ....... e 1788, s About 4,000 in the villages of Bomerville, Rari-

tan and Bound Brook; mainly due to agri-
colturad development.

CBussex. s, B8Bicie e Decrease. This county is purely agricultural

Union .oooovcenvnenns 40,854 . cervvunenn Population estimated at 20,985 in 1850 ; county
not then formed. Elizabeth, Plainfield and
Rahway, 37,000, The remainder in small
villages.

XWarren . ......... U 3% L SOOI Phillipsburg aad smaller towns, 12,000 ; the re-
mainder rural.
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CATSES OF INCREASE.

The above analysis gives an insight into the causes which have led
to the growth of New Jersey. A large proportion of the increase has
been in the towns, and arises from the promotion of manufactures and
from an influx of persons from the neighboring cities seeking sub-
urban residences. But a small part of the ioerease has been in the
agricultural districts, for the increase in the number of farms bas
been offset by the introduction of agricultural machinery. Accord-
ing to the census returas, there are now 10,402 more farms than there
were in 1850, This would correspond to an increase of some 60,000
in the agricultural population. The development of the pine lands
has brought some 20,000 people to the State since 1860. Seaside
resorts have built up rapidly since 1870, and have brought an increase
of some 40,000, The development of the clay lands in Middlesex
and of the iron mines in Northern New Jersey has also added some
what te the population.

CITIES,

By far the larger part of the grmﬁh of the State, siuce 1850, has
been in the cities, as the following table shows:

v

Population ot

Populstion of Cities and Towny Village and

Cities over 8,000, over 2,000, Rural Population.
IBB0 v vraiaeaes 81,115 142,232 547,323
IB70. e, 555,802 461,269 444,827
1889 i 672,537 813,039 464,994

In 1885, there was a population of 50,000 in villages baving from
1,000 o 2,000 inhabitants, and it is safe to estimate that practically
all of the increase shown above in the village and rural population,
from 1870 to 1885, was in the villages alone.
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Population of Towns and Cities of Over 2,000 Inhabitarts.

1885, 1 1830. { 1870. | 1850. Bemarxks,
Asbury Parko ] 33010 2260) i iriianien Including Qcean Grove,
Atlantic City.....couuv ... 79420 84TT 1,043l
Bayonne.........o.....) 13,0807 9,372 3834L......
Belleville Township ..... 3,285 3,004 3,644] 1,800
Bloomnfield Township.....| 65020 5748] 4,580 2,000
Boonton ..coovivvivivvvane, ..2,390 22771 2,000,
Bordentown.. ..ooovnenne. 4,683 4,288] 40000 2725
Bridgeton......cooooenee . = | 10,0651 87221 6830 2448
Burlington. ...vocvvenne oo 6,6531 6,090{ 53171 4,558
Camden............ PR 52,834] 41,6591 20,045 9479
Chumbersburg Township,| 8,542 5,437 TR I Kow 2 part of Trenton.
Dover, . coveen e 3,170] 2,958 1,900
East Orange Township...i 10,328/ 8,349] 4315l.......
EJzabeth. . o] 32,119] 28,290( 20,8320 4,000
Englewood Township.....; 4429 4,076]. ....... .
Freehold .oovivviviinnann. 25241 2483 ... . eveienns
Glassboro Township ..... 2,877 2,088l ...
Giloucester. ......ovvavanens. 59661 5,347] 3,682] 2,188 Tncludes New Barba.
Hackensack....... ...l 4,983 4,248] 49201 3506 { does Twp. In 1871
Hacketlstown .............. 2,645 2502 2202 pogo) - POTtio Midland.
Harvigon ............... e 68060 6,898 4,129].
Hobokem ... ovvevnn., 87,721] 80,999 20,2971 ...
Hadson County ............| 2403421 187,944] 120 67| 91,892 {P"gggﬁfl‘:l‘gm‘i‘” urban
Jersey City........ocvunnn. 153,518) 120,722 B82,546] 6,856
Keyport e voloveeener|  3,0680 2753] 2,366, o.....
Lambertville............... 40670 41881 2842 1417
Lovg Branch ,..............] 5,140 3838l e e s
Mibham ........ccoiivinn 2,338] 1,585 T3 DU Now a past of Trenton.
Millville ... 8,824 76600 6,100 2,332
Montclair Township...... 8,527 5,147 2,853)....... .
Morristown ........ocooonn e 54181 5,000 3,300

o
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Popula.tioﬁ of Towns and Cities of Qver 2,000 Inhabitants—Con-

tinwed.
1883. | 188G. | 1870. | 1850. BEMARES.

Mount Holly ovveevveeeens. 5006 4630 4,018 2,000 {1“%§§§§1§;”*hﬂml’t““
Newark ooevreesreserinne .| 152,988! 136,508| 105,069] 58,894
New Brunswick..., 18,258| 17,166) 15,058; 10,019
LRI eersrarssresssens 15,291] 13,207, 9,348 4,385
J e IO SRR Y. IO SO '
Paszait. .vune. et 8,326 6,582] 3400i.........
Faterson. coovveerieeians 63,2730 51,0811 33,579 11,334
Pertk Amboy Township,| 6311 43808, 2861 1,865
Plainfield.....co.ccoiivarins §013] 8125 5085 2447
Phillipshurg..coooveeenens. 8,058 7,181 5,982....ecun.
Princeton 3,438 32091 2,798L..........
Rahway. ..ocoovevannnnnss 6,861 6,455 6,258 3,306
Raritan . cooeevueveercarsenne 2,244  2,046{ 1,009 8060
Red Bank....coovvsiivennns 3,186, 2,684) 2,0860.......
Rutherford ......oovvvcvris rnvaeean. 2,2000, e

5516 5056/ 4555 3,052
Somerville ... 3316 5,105] 2,236/ 1,300
South Amboy...coouvean. 4054 3,648]...cooiifiiinnnan
South Orange ...c..oovevve firneeieane 2278 e poimonn
TEERLON e ver e vesreerseaes 34386 20,910 22.874] 6,461
VRO e e 8308 5815 4,640 e, e rpotades Guion
Van Vorst. .ooccevveniins:fenreen J PPN P 4,617 Now apart of Jersey City.
Vineland ...cocoevreeeen.nn | 3170, 2,519
Washington...cooeeereen 2597 2,142 1,880[..........
West Hoboken..,.cooo.oo.. 7,162 BAL L
Woodbury Cit..oooeen|  3,2780 2,208 1,965 1,000
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DISTRIBUTION OF THE POPULATION.

In New Jersey, within 18 miles of New York city hall, there is 2
vopulation of 607,000, If we add to this the population of Plain-
field and Summit, which is essentially suburban to New York also,
we have 617,000, or nearly half of the population of the State in-
cluded in the great center of population of which New York is the
nucleus.  If we complete our circle, we include a population of two

and one-half millions in all in the metropolitan district. Long

Island and New Jersey contain one-quarter of this, each, and the
-other half is in New York city itself.

It is diffienlt to determine just how much of this 617,000 in New
Jersey should be considered suburban to New York. Newark and
Paterson both lie within this ares, and are each important manufac-
turing centers. Their prosperity is in a large degree independent of
their proximity to New York. Jersey City is more distinctly sub-
uwrban, aud many of the smaller towns and villages are very largely
wade up of the suburban residences of business and professional men

-of New York. The growth of that portion of the metropolitan dis-
‘trict above described, which lies in New Jersey, has been more rapid

than that of the remainder. From 1860 to 1880, Hudson county in-

creased 200 per cent. and Essex 93 per cent. In New York city the

increase was 45 per cent, in Kings county 110 per cent., and the
average for the whole district was 75 per cent. If the facilities of

-communication with the New Jersey portion are improved as rapidly

as they are for other portions of the district, it must continue to grow
very rapidly. . _ o
Philadelphia also lies on the borders of the State, but does not

-exert 5o wide an influence as New York., A radius of 12 miles will

include about all of the suburban population. The population within
this circle, in New Jersey, is 89,000, or about 100,000 if we include
Burlington and Mount Holly. Apart from the cities which form a
part: of the great centers of population, and which have national
rather than local eauses for existence, Trenton has the largest collec-

- tion of people in the State. It now has a population exceeding

45,000. It is a manufacturing center, as are also New Brunawick,
with 18,258; Bridgeton, with 10,065, and Millville, with 8,824
population respectively,
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Arranged geologically and topographically, we have the following
distribution of the population of the State :

In Cities of Rural Popu-
over 2,000 Rural lation per

Distriet. Total.  Population. Populaticn. Square Mile.
Archean and Paleozoic...... 113,324 27,663 86,261 807
Triassic.. ..o verrerirmieininnn. 789,824 642,710 147,114 95.5
Cretaceous ..o imeceennennnn. 223,225 102,824 120,401 80.8
Tertialy wevvesiniriennsninenni. 151,650 40,442 111,218 36.8
The State........ ......... 1,278,033 813,039 464,994 61.9

The whole population of the State, divided by the nuraber of square
miles of land surface, gives 170.0 per square mile. Rhode Island,
in 1880, had 254.9, and Massachusetts, 221.8 per square mile. New
Jersey comes next in density of population.

In the Archman and Paleozoic districts, Sussex county, on the
glaciated Paleozoic mainly, has 42 people per square mile, and north-
ern Passaie, representing the glaciated Archwan region, has 34 per
square mile of rural population. Warren couunty has 68, and the
unglaciated portions of the Archwan district have from 85 to 85
inhabitants per square mile. )

The Triassic or red sandstone country contains nearly twe-thirds of
the population of the State, although it comprises but one-fifth of the
arer. This population is largely in cities. Exclusive of towns of
2,000 inhabitants and upward, Bergen county has 115 per square
mile; Essex, 130, and Union, 214. In the exclusively agricultural
counties, Somerset bas 72 and Huaterdon 62 per square mile. The
rural population of the Cretaceons district is almost entirely agricul-
tural and is quite uniformly distributed. 1In the various agricaltural
towuships, the range is from 60 to 90 per square mile. In Mon-
mouth and Burlington, the average is about 70 per square mile, and
in Gloucester and Salem, the range is from 60 to 116, and the average
is abont 80.

On the Tertiary pine plains, if we exclude the area of the tide-
marsh which is uninbabitable, the average per square mile is 42.4;
but this population is not uniformly distributed. Ocean county "has
24.6 per square mile. Jackson township has 18, and Lacey township
but 7 per square mile. Half of the county has a popalation of only
7 per square mile. In Burlington ecounty, Woodland township has
but 2.6 inhabitants per square mile. Randolph has 8, Washington 8,
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Bass River 11 and Shamong 13. The rural inhabitants of Atlantic
county average 20 to the square mile, Hamilton township has 13,
Mullica 15, and Weymouth but 8. South and west the pine lands
are being developed, and the portion lying in Camden county bas 37
inhabitants per square mile, That in Cumberland has 33, and in
Salem there are 59 to the square mile.

OQCCUPATIONS,

The table below gives the pumber of persons employed in each
special occupation. Under each class the total number of persons
occupied is given, and then follow those oceupations of that class
which employ 1,000 or more persons, About one out of every three
inbabitants of the State is engaged in remunerative employment. As
there were 232,309 families in the State in 1880, the average is 1.71
to each family, or 1.43 males and .28 females. Agriculture employs
15 per cent., professional and personal services 28 per cent,, trade and
transportation 17 per cent., and manufacturing, mechanical and
mining industries 40 per cent. of the total number of  persons
occupied. Of the females, 40 per cent. of the total number employed
are domestic servants, and 43 per cent. are engaged in manufacturing.
It will be ooticed that they are represented in most of the occupa-
tions given..

Number of Persons BEagaged in each Hpecial Oc‘oupa.tioxi.—-lsao.

OCCUPATIONS.

Total number
of persons,

Males
Females,

ALL OCOUPATIONS 1een it miitianeceneeaarees sesetrnresancsrnne 396,879 330,103] 66,776

Agriculiure .. il 59,214 58,819 395
Agricultural Laborers.....coin i, 22,672 22,254 148
Farmers and Planters.........ccoovvvvcemrmsnnarerieennsn .0 33,578 33,381 107
GArdeners, el viciersiiiiierinie carsarrmsssriressinesaien 2,113 2,110 3
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Number of Persons Engaged in each Special Occupation—1880

- —QContinued.
2y
Y
OCCUPATIONS. B3 8
B | 2 E
A -

- Professional and Personal Servicos..corvscvisesesoeno e 110723 TETE3 34,858
Barbers and Hairdressers . .overoarerserserersessornns 1,457 1,398 59
Clergymen... ererersiarbess e s taranaas e 1,664 1,649 &
Clerks and Copyists {not otherwise spemﬁed} ......... 1,878 1,332 46
DIOMEEEIE SEIVAIE . cvrererrmrrsmnersoreressasesesnensnareens) 28,7771 2,918 26,858
Employes of Hotels and Restaurants.......ove reeerenns 1,797 1,183 614
Hotel-Keepers....covvrruveiiens cavenrsnssermtannsciins inssnseas 1,005 1,046 14
L DOTEIS crv-evemsrssnemsessumsansssnererassrsrmsrnsesencnsnannael  DSI07] 52,389 318
Taunderers and Lanndresses.ie e vcrresieeninenins 2,479 3gr 2,152
LawWyers.euivsres brreesinierervanns L3570 1,655 2
Officials of Government.,,...... 1,711 1,683 28
Physicians and SUIgeonis.. cocivirsrmimrrereirrreremsand L3950 1,540 a&
Teachers and Scientific Persons .oocvcvnrrescoveneeenn|  4,6060 1,318 3,285

Trade and TVamEPOrIGHO ... coecresrsrenseresrenennsennenneenees] 00,382 63,874) 2,508
Boatmen and Watermen ...... rerrsesisee et ereanan 25090 2,509
Book-keepers and Accountants in Stores. ..vvvenene-y 28210 2765 66
Clerks in Stores........-.. hraesaeataratt s ans e e e 11,545 10,815 730
Draymen, Hackmen, Teamsters, ete..oouveinivaniionen 5,168 5,1631.
Enployes of B, R. Corapanies (not clerks} ........... 6,3171 6,209 18
Hucksters and Peddlers. ..o mvisiininisansncenn 2,034 1,999 a5
Porters and Laborers in Stores and Warehouses ..... 1,607 858 164
SBaOTE .1 vasrrensstncirrsse s s v aarae rr e anaies 2,600 AL ISP
Salesmen and Saleswomen.........cieevcaeer. teereasesins 1,709 1,401 308
Baleon-keepers and Bartenders.......... U 2,674 2,515 159
Traders and Dealers (ot specified)ovureenverrcrnerenre. 3,133 2,579 154

* Traders and Dealers in Dry Goods, ete...coiervrnnnn. 1,449) 1,153 358
Traders and Dealers in Groceries .......cveieaeirenns 3,902y 3,659 243
Traders and Dealers in Produce and Provisions...... 1,840 1,847 13

NEW JERSEY GEOLOGICAL SURVEY



POPULATION. 215

Number of Persons Engaged in each Special Qécuba.tion.—-—lSBO
—Continned.

QCCUPATIONS.

Total number
of persons,

Male
Female,

Mawgfacturing, Mechandeal and Mining Industries. ........) 160,561 181,647, 28914

Apprentices to Trades ......viiiirenini o] 71,8890 1,805 84
Bakers ..ooverer et reae i eehtse e e rns et e st b asnnesrrashes 2,185 2,007 38
Blacksmithg....coovirvenireniiniimsinonrs s s 4,928 4.928]. iivrinns
Boot and Shoe Makers.......c.ooeovunene PR PPN 6,832 6,086 746
Brick and Tile Makers..... 1,470 1470
Butchers.....cooviierrivircancamassrssrsransisesnensernereriran 3,587 3587 viiananns
Baiton Factory Operatives.......cccociicnuinniiinn 1,172 659 513
Cabinetmakert. oo vuivriincerirrieneree semeenies vevenns 1,043 1,039 9
Carpenters and Joiners., ... perers e - 12,854] 12,3541
Cigar Makers..o.vueerrnnas e fevveeeranren e 1,688 1,623 55
Cotton Mill Operatives......coveivieenns! S vevans 358 1,185 2,354

Employes in Manufactaring Zstablishments (m)t}

SPBOIREA) v soveveerenassanesrsessesosranssossssrens 2805 288 517

Engineers and Firemen.........c.cococvuininiinnanen, 37020 3,702l.0enein.
Fishermen and Oysterimer. .cvereerisininssrenernsvsnninns 125280 2529 '
Glags Works Operatives ... cvvvenvernieannanacenn er 2,751 2,787 id
Gold and Stlver Workers and Jewelers.................] 2,880 2,710 170
* Harness and Saddle Makers. oo, . 1,715y 1,608 107
Hat and Cap Makersueiinininin i i 4,198 8,525 673
Tron and Steel Works and Shops Operatives......... S 4,842 4814 28
Leather Curriers, Dressers,. BLC. .o iennrmirie srbsniaanneas 1,459 1,420 39
Machinists vaesnis e snnsein 5,397 5397 ...
Manufacturers. . ov..sreen- Creirereaae et a e 22204 2,208 14
Masons (brick a8d SHO5E) iaerereereermeracenserearineens 3,943 5,948f...........
Mill and Factory Operatives (not specified)......ccov. 1,105 699 406
MilerB.eeesivevarereermeriininnes errmrreesant et annes 1,076 L6
Milliners, Dressmakers and Seamstresses..iineovan 9,087 94 8,993 -

NEW JERSEY GEOLOGICAL SURVEY



216 GEOLOGICAL

SURVEY OF NEW JERSEY.

Number of Persons Engaged in each Special Ocoupation.—-1880

—Continued,
g
g g
OCCUPATIONS. EE ; g
Manufacturing, Mechanical and Mining ndustries— Con. .

Miners..oceesrii s e rar e Crraereenner 3,6060  B8,696)....... ...
Painters and Varnishers.......c..vuevene. rerrearsrensianes 5,058 5,064 4
Potters . ovvenverrcreraesinnns e Areraran ey ey 2,461 2,066 395
Printers, Lithographers and Stereotypers..c.uve.... 24801 2,372 83
Print Work Operatives......... 1,272 988 284
Rubber Factory Operatives 1,219 839 380
Shirt, Collar and Ouff Makers.. .....coveervennn o 1,284 465 8§19
. Bilk Mill Operafives .. ..ccocervervinn vonne peeniairnnessns 10,324 6,123 4,201
Tailors and Tailoresses ..ovvivierivvieronsarrsers covrenne. 5,756 3,165 2,601
Thread Makers. ..oovvvennes N b ve vyt aro e e ran e 1,011 221 790
Tinners and Tinware Makers........ ... PR 1,748] 1,578 170
WheelWwrights oo i gecre s nees 1,237 L2837 ees o
Wooten Mill Operatives ........ et em i e erenn 2778 1830] 943

CENSUS oF 1885,

The following census shows in detail the distribution of the popu-

lation of the State in its s

everal political divisions:

Atlantic County.

ADBEOOL .. coriiiiiiiiis cirrseani sty b et e e e et et auns a e nees 567
Atlantic City... ... e R . .- 7,942
Buena Vista Township. oo i, 1,016
Egg Harbor City.eiiininnsiniecan by reaa . 1,317
Egg Harbor Township ... .. O GO PR- X ! 11
Galloway Township (nut mcludmg) aererrrirateatey  xerarnsieerernes 1,056
Brigantine City... . 79
Port RepublIn. co.ecercuremreesariensvinnensassssesssensesmnss e e stertense 474
German Seftlement.....ooveiiviininnicrc s s e e b4
—_— 9,158
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Atlantic Qounty~—Continued.
Hamilton TownshiiD . .oucie i s crieresee e vaes s ceens

Hammonton Township . ... .o i e e

Mulliea Towaship (not including) 126
Colambia ... s e cevra 106
Pleasant Mills ..o rsrsrenaas eerrearerrreaaaan 106
Weekstown ..o voevvnienns S B N 66

Weymonth Township (including)—

Tuckahoe. ...l i b envrenaarisiar e ees derastaeb e aaaraans 442

Estelville. oo coiin e e e . 184

Total in Connty. ....vvuuens rreeras et rere bareernnen aabavhs emiaresieiaaos
Bergen County,

Englewood Township....ooocoovieeoriii e invaresiereins reavetariere e e seeees

Franklin Township..cuewn oo, errernsnnens

Harrington Township... .....c.o.... et st premreseernneanr, .

Hohokus Township.... coioiirriiirene e ceriretie s srinre e s e e ares e raciean

Lodi Township ... ..ot

Midiand Towuz.hlp ............................

New Barbadoes Township, co-extensive with Hackensack...
Padisades Township....coiciinn coorieriiiiirree siseninnes oesesies s
Ridgefield Township....

Ridgewood Townsh:p .

Suddle River Township (not mcludmg) ................. Prers e aaes 1,175
Garfield ......... S ROt e 409
Union Township (including)—
Butherford ..o oot v ceeniciiie eereeaaee Nerereaceennanes 2,679
Borough of Rutherford ..ol S, creeen 1,335
Washington Fownship....... ........ PR TP emterh e e e
Total in Coun.ty....' .................................... e beereeieteeranes
Burlington County.
Bass River Township...oo. oo e cesnsensae s eena e e

Beverly City
Beverly Township (oot including)......... s
"Delanco .. ovveieeees caeen berentanaea e naane reenes rrtasre e 409
Bordentown Township {nob lneluding).. vevvvreiriniiinioiinne s 638
City of Bordentown... .......cococinniessiveviensannns e 4,683
Boyough of Fieldsborotugh....cceeies o iviiniiviiiicncocivcvrcneis,. 536
Buntington Township (not including) .......cooiivviiiiiiiin e, 1,037

Burlington Qity—
Firgt Ward.. i ssscsnsessesesnncesnsnanes 087
Second Ward......... rerenraneas Farerrasrarianiaie e vievenean 3,006
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626
22,356

4,429
2,194
2,604
2,898
4347
1,617
4,983
2,393
4,487
1,776

1,584

3,014
2,714
39,380

905
1,973

1,383

5,857

7,690
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Burlington County—Continued.

Chester Township oo e e s e 5071
Chesterfield Township...ovviiroinieriiimrnininer i cvrnern sreeseeenasene 1453
Cionaminson Township....c.c.reeis B P 2,640
Delran Township. ....oveeenes O U S URPPRR 1 1
Eastbampton Township.......... N SRV PO PO S 6565
Evesham Township (vot mcludmg) ............................................. 1,217
Village of Marlton... 339

1,556
Florence Township (not including} .ooveevieenions e derevmranie i reans 571
Town of Florence...coviviiacrrsersrasmsniaiscranisiie. evesuns e 1,011

—_— 1,382

Little Egg Harbor Township {Tuckerton]....oueeveneesrise i ornnncinneenns 1,885

Lumberton Township. i erees s 1,785
Mansfield Township (rmt mcludmg) ............................... v T 681
ColUmbBES . earcviisirireinsssrinn srrirssecursmiareorerissaromsaspmsrnninen 1,084

1,715
Medford Towmhlp (uot zncludmg)
Medford... 992

2,064
Mount Lavrel TownshiPu .. conrpiniiismssrermieirnnissensn i e 5781
New Hanover TOWDSNIP creeress e seir srstss s e rerer e eries 2,235
Northampton Township, co-extensxve with Mount HOIF cvviviereetnan i 5,006
Pemberion Township (not inecluding)..ooiveceneennn. verreaen

Borough of Pemberton. v reavarenn verveerans 844
—— 2044

Randolph Township.....ocectoncannnne Aereretrrrrrrse i ren e e e s 365

Bhamong Township....covviniveinicrniesanira, e aa PP PR 933

Sonthampton Townshlp {not ineluding}.crvvrraricrnmnnenrcciesnnernnennenen. 1,486
VANCEIIOWI 1 isvevinrvaisincis tnemsess cearaessassrmnesns sassvanssassnrs conesanas T

2,263
Springfield Township....veeerresrrireercnarsiaressmaessinmernsnien e rrensenenrenens 1,884
‘Washington Tewnship .......... R e, e senenns velesseraniariianis rueres 333
Westhampton Township....... Crererteerarerriannaastant s rarsents SR 688
Willingboro Township....e.. U 725
Woodland Township ..o cernsiteimerrnrsaaremen s sssess s mosnes 303

Total in County ..ocivtinns et e srtes e, B7,508

QCamden {ounty.
Camden City—

First Ward........ P Srmrearaar 7,081
Second Ward......ccveensns N

Third Ward.....
Fourth Ward....
Fifth Ward......
Sixth Ward........
Seventh Ward ceeae
Eighth Ward.....coovirvur e

52,884
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Camden Oounty~contmued
Centre TOWNSHIP . verees coraserssserarioronsrarrenatiessesusssatanmssonesasstassstenmnentaranss 1,723
Delaware TOWDSHIP vviesrvereiissrnsesrestinrrieminnessiiressseatssassssssssnssssesasssease 1,572
Gloucester City—
TAESt WATdariesesnneersvarerssonienssanerssnsneearsensessnstsansssssssnnessnny 25040

Second Ward.....cccvvnvenn, PO eriesresersssraireananversannrare ey 3,326
— 5,906

2,542

GHoucester Township......... roranvanes ceveren
Haddon Township (not mcludmg)
Borough of Haddonfield ...

3,270
Merchantville, Borough of........ PP Serernaserens evertenrat it rnrsas nrar s branen 741
Btockton ToOWNSHIP . iiiriis rrssrenmnrrienre asssiieenise s cgutr s ssssrpsnanssaness 3,709
Waterford Township—
ALCO inninrnaenrinas
Atston .ooivveinnnn
Berlin..........
(1bbEhOT0 e sn e sarermarirs rissneiiranarane
Glendale. ...civcesaiin i i
Jackson crarrares
FOrkwood .o cenrerieniiersniasteecsssiranrinise s ser
MIlOrd .oovviare asrvessscsmsassasarnncrrsnes
Waterford..oeceemmnse

2,008
Winslow Township—
Bates” Mills ....cvvernrinnen
Blue Anchor...

Bieklerville vieievrse ceerrevrararessins veerrieereees pesureressrareareias rerare 229
Waterford.veerirevierrinssineissransinnninnrn PR rerenretnanaresvann 101
WiIon «ocvevenirvanenas P rreetessteneraranterasrrras N -

S 2,180

Total iN COUBLY.ceireiirsrraessnnrersreransstnamsasesisinses i e 76,883

Cape May City... ves ereanreraneneees venerrennnnrrarmemsrnnennes 1,610
Cape May Point, Borough of ................ 200
Dennis Township— , .

East Creek .oovvvenrures seerirrerinvaerans enetbert e e i il1

North Dennis.....evvervensiensess 487 °

Ocean View...ioroooieeininnns ! 193,

South Dennis.eeicreiiaerraneans veraraansesvrassiee 308

South Seaville .....ovrurivicsaniens 498

West Creek ovvevnivvrnceeerescininiseneen

Holly Beach, Borough of ..ceecneens betemeserrentvee st nn e s nennraetaas ' rreerars - 210
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Cape May County--Continued.
Lower Township...c.cccvaveericonrrnncniinnn. G Crwsre s e e 1,208
Middle Towiship coovoeeeeee i ceenecineees .
Ocean City, Borough of TR,
Sen Isle City, Borough of ..............
Upper Township....eeeervresinnes o -
West Cape May, Borough of.....u......... reAernr et e et 618

Total in County........ bereartadteris et e re e e s nrane eetreate et an 10,744

Cumberland County.
Bridgeton City—

First Ward . ooooociviiiiieiesiass vt stee e e vaevanenn e rmseeaes 4,830
SecoNd WAL.coveerrevierrrrinnisireessossesnrarisaneossnnssomserenssemssens 2,801
Third Ward......cueis i et es it ees soresceersessrans 2,634
— 10,065
Commercial Township (including)—
MAUFICRIORTL . cuvereceete s s astnene e s see e saes seseeeobensensrmnssrons 554
Buekshutem . .o vvvieiiciiec v e e et aeens
Haleyville...............
North Port Norris....
Part NOTIIS. ..o vieiiisceenis et e see e vee e 1,081
— 2,544
Dreerfield TOWNShIP cueeirsiesrieiireeseeereseereseeseeveesssessreeons Ve e 1,682
Downe Township. ......... Crrnesren e 1,860
Fairfield TownshiP.....ooo i e ceer e vrr e e eeset ete e e oot e covarernneane. 1,612
Greenwich Township (not includiog)....cov.v.....
Village of Greenwichi.,. ..o.cvveerecieeievreveseeeran, anrniee e

1,267

Hopewell Township.....oovcvereanns s Nt n bRt YRR b at i e an i smra et nenas ehmren 1,794

Landis Township (not including)..eereervieesceeecs s vorvrirerssersunervenns 3,851
Borough of Vineland......evrervessesnuess sescsesnssnomssnrsesseesssenens 3,170

7,021
Lawrence Township.....ovcves cevvercrenecons et eertereaeasieera s tben et eir e 1,728
Maurice River Township (including)—
Ewing’s Neck.......cc.oov e, Feevrsrerrererirnsnt b srasests bpebas vereerenn 321
Belleplain v.coueercvreiiiriviinicrivanins et st e eana 164
Heislerville.......cooeercnnn.o. 414
Manumuskin... .....cooeiiviireesivenieveienesee cannn. . 200
Port Elizabeth ............... b errtreerrer s eererernn s rens carrras 523
Bricksboro....ccvveunivnnanenas 123
Dorchester.., ...ioiivvnieeiiiescsrsrerranicvre e renes 305
Leesburg...o.ooviceen i crcsnans 512

: — 2,562
.+ City of Millville—

Firgt Ward, oo, s tbar s r s e et e e s e bae . 2,805

Seeond Ward......oovvieiiiiin v rrerar e e, 3,250

Third Ward...o..oooii et niermceeraiesenine sessnvenne e 4769
—— 8824

Btow Creek Township......eect vveeernveinriies i ssmsr ccrmsrsrsere e seaessvrensneeans 1,073

Total it COUNLY .cvrs it eiiircitrariee i ererassraees crmrimesnsen e eesrnren 41,682
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Hsrex (ounty.
Belleville Township (including)—
Town of Belleville..co vvoiivineasvnieinniiionmimesinn e e 1,818
Borough....fies i e rerten e

Bloomfield Township.......... .
Caldwell Township ..oovreeueienrinenn. serte veeereeiens
Clinton Township (not inelading)...ocvvirivcnin i

Town of Irvington.........cceueen beerbee e b . Sreesiern 1,802

East Orange Township—
First District—Franklin..........ccoccciimniniesnnninn e
Second District —Ashland, North..... .
Third District—Ashland, South.....c...cciivniiinnin i,
Fourth District—EasterN. . ieeriieriimermnmraseeienceres snasions

Frauvklin Township,.. U P SOOI PPN
Livingston Township (mcludmg)—
Northfield ... GO N cerrarreans 226
Washington PIace ...................... Cevenas Neveerarrtinaan sy e 120
Sgatire TOWI... (icvierees soranesecesasmrasmrnia s sssenaye cennes
Livingston ........ccoooiesivviians R 350
Roseland............. D TP PU R 351

1,275
Millburn Township......coe e P A . 2,023
Montelair Township ccoocvviinirim s PP 6,327
Newark City—
Firat WaTd oo re i cveieiir cereniri s seeamerersrerir ase s raanranes tesean s
Second Ward
Third Ward ..... reet seanmeeas resaneriraraners rerrann
Fourth Ward ..o sin s nnnne venrrens
Fifth Ward, oiuvricrrn e timrrstrn vt ssas cvsmeeras sisn s srasneacs
Sixth Ward....eooiiiiniinns b trerr s v eree ey e raen 20,028
Seventh Ward
Eighth Ward...... be e eiesienEieeeret i a s aaaras eressinienas 14,781
Ninth Ward ........covveiniee et tn rpm et erian. anedrben et a e atans
Tenth Ward «..ococvnne
Eleventh Ward
Twelfth Ward ... cvevevvineeen
Thirteenth Ward......oeevvinnas
Fourteenth Ward.. .o.cviinian "
Fifteenth Ward....c.coicivivirarencsaisrarieareasmarens PP

Orange City—

First Ward. ..ooivivniiee e onnenn e e iy et s aas aeebas 3,956
Second Ward vessreseerinnn 4148
Third Ward.....oovevvvennar uannns oreraney reresreanreences et 7,126
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Essex County—Continued.

South Orange Township (not inclnding}....cccoreervcrmmreiiirain e, 2,368
Bouth Orange.....c v s s w1857

West Orange Township....cuicennicieninn ireenas pesras v tng s ihr s T

Total in COURLY.covii i e e s s sesrns

Gloucester C!ounty:

Clayton Township (Clayton]..ei i icnsemimmisrmenisieerieerinmsssismmss o
Deptford Township (not mcludmg) 1 220

Town of Wenonah...cveevvenennanns 287
Westville ....... eerreres tevrnes arbheabrersirarnenninee eremerransenses P 237

East Greenwich Township. .corevrerstursrenmunr rmartsisissinsasesinnainrrasraesnnes
Franklin Township............. e eearepemE et s et et e pe st Rt e et aes
Glassbore Township (Glassboro)
Greemich Towns]np cerreaens
Harrison Township...ooovooineninnae,
Logan Township......... Frertaretre R S arr e neeaae e anannts
Mantua Township (Town of Mantua)..........
Monroe Township (Williamstown).........oes
South Harrison Township....ue. cesiveneiiinnins
Washington Township «...ocociviiieriiniiiiiininiinnaes sttty rrinas P e
West Deptford Township......coviviiin s s i s e sras
Woolwich Township (Swedeshoro}....ccvvininemrcisirinieinie e cosrn
Woodbury City—

First Ward. .....ccovmnnrenes Certrera e eeeeirneranrae Ceertierensrnniiens 231

Second Ward

Third Ward

Total In COUBLT . erierioriiireraires s csr e arssee saeernass snasspmnn

Hudson County.
Bayonne City—
First Ward. .oveoeesivvesrsonsansrensioniios s isscssimaninneiseisin, 5040
Second Ward......... e 3860
Third Ward,...ooveeiriiiannan st varensas cenersirersees reverneenas 3,740
Fourth Warde..ccoiiivriiiimes v s e 5,820
Fifth Ward. .oe. oo eieees cerrrvaessneess seaesesassesess sressesnsens verveeres 2,820

Guttenberg, Town ofi. i i e eerrbaana—
Harrison, Town of —
First Wardh oo civecvcirmrernsmnericsinnininssnieisne ey veesvsveneenne 2,020
Second Ward....coccoviiiiviiisenniimnnssinnanwssiissrsanisane, 1,040
Third Ward... T VP UTOPPPUONUIPPS B ©.1:
Fonrth “’ard ..................................... Prsarsieteanaaes e 2,303
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4,995
3812

913,764

2,309

1,744
1,283
2,362,
2,377
1,729
1,637
1,653
1,624
1,950
1,001
1,265
1,305
2,046

3,278
27,603

13,080
1,615

5,806
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Hudson County—Continued.
Hoboken City—

First Ward, ........... eeteerets e s b s n s e s snane b en 8,070
Second Ward........ erterenran breeraanaes et beraserenianaaaasaa 4316
Third Ward....ooceiiiiranns ;

Fourth Ward............... .

37,721

Jersey City—
First Distriet........er
Second District.....
Third DIStEICt.. cesveris iencerasciansstssassnrasssenrsirssssnsnssrnsesteninnsasse
Fourth District......cveeeees Verene ek veieseennaeteebaenrteetbreestasntnses 30,352
Fifth District.......
Sixth District..cc.....

Kearney Township.

North Bergen Township........oievneene errrnrarsan PO eeeerrte s 5,459
Town of Union......... enrbaressesrrtenttresteasantrarer e rscee PP 8,398
TUnion Township.. ..o .-

Weehawken Township...
West Hoboken Township.........

Total in County.eveeeivrricersrrarearasrersans
Hunterdon County.
Alexandria Township. ..oooviiriiiiniiiiinisrren e seen ceeenenes 1,238
Bethlehem Township (incloding). ....ccoevveiiennns . 2,780
Glen Gardner. .......coo v e 71
JUDCLION 1 vvseerveiiiene e rtsececrsaraean, e emrre e e N 483
West End and Valley Station, ......... . 313
Bloomsbury ..o e e 572

Clinton TownshiP.e e e e s 4004

Delaware Township ... 3,092
East Amwell Township..uwwssieiseieecien 1,549
Franklin Township...coririiiirriess e e saainas 1,387
Frenchtown, Borough of 1,066
High Bridge Township.... U YUUPUCOTURITRTRRI. X ) .
Holland Township (not mcIudmo') ....... .
Milford wcoco vt e s bevreasresererisstianayeas 667
— 1867

Kingwood Township...covevsmnemereernenncoraimmnemiomemnennirarecmninasssanseneeeee. 1,482
Lambertville City— '

First Ward....ccooviivnnriens coinniieerasnecenna foerrtnee et vt s abe s
Second Ward rerm R At b res e sy aneas
Third Ward ...o...vvemvevercnmrnsiermrarnrneeenee « rrraes ervensie e anaens 1,630
4,067
Lebanon Township........... ciaseranie. RPN SN eeresrarnrrrerns pranree st anae e 2,816
Raritan Township {(not including)....cocvoreriirrinnns rrereeenrenreanans 2,070
Flemington ........ P evrernans Chrreabenernristaetiee P 1,909 i
: — 3979
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Hunterdon County—Continued.

Readington Township....coeeeneenaes R bararay it e e bar e e e e s nee 2,940
Tewksbury Township.....cocosreevrvnervecirinann e EEe R e e eaar e aeaaarrt e rres 2,081
© Town of CHNtON ..ovvvvereriverieiriiniiiiae e
Union Township.,.....o.cvcveeviannes e v E et e s A e aba s aee e b e e e rn e eet s pnnn
West Amwell Township...iveivviiniiieinenisiniennne .
Total in CoUNLY...orviverrsierarainir s ssee e ane e e st reasaees e
- Mercer County.
Chambersburg Borough...ccvueeecierrorireircieiceeviran e ere ceecsnseamrarns renesrans 8,542
East Windsor Township (not 1nch1d1ng) 960
Borough of Hightstown....... N 1,608
. 2,568
Ewing Township........ errrt et O U 2,489
Hamilton Township...ccovivrviiiininiinnniinen e : 3,420
Hopewell Township ......ccovniiiciiiinniinn = 4,367
Lawrence Township.....c covurneins Seennereres . 1,589
Millham Township...icroiiiiinini i i et ettt e e e neea e 2,338
Princeton Township. .cvvierinaenas Bt aEverres s ieneiy e eenat e rearea eaanrnre 4,577
Trenton—
First Ward........cccconnneee ferenteahs i e by e
Second Ward.....coveeisivesninennis canees
Third Ward........
Fourth Ward......co.oiuiuviiicinmmmsneaemratio er e caivre s s
Fifth Ward..........
Sixth Ward
Seventh Ward.....
34,386
Washington Township 1,196
West Windsor Township...oeoooi v i, et aen 1,313
Total in County....civviarriviriniicsierias cenene e 66,785
Middlesex County
Cranbury Township ..o e 1,569
East Brunswick Township {not including)...evnes cooeciin . 2,800
Town of Washington....cceeeiciiniiiniinins o e 1,307
3,607
Madison Township.... S e e 1,519
Monroe Township (not mcludmg) ............................................... 1,770
JAMESHUTE oo it e i i e s e 1,429
. 3,199

New Brunswick City—
First Ward......c.ceun..t Cttrne eun v et anrenetrr e, v e 2,773
Second Ward
Third Ward........coovcciiivrenennn
Fourth Ward
Fifth Ward.. oo i sis e e rin st ern e ese st s e e svemsa s v ens
Sixth Ward........ceeeivrinacenees
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Middlesex County—Continued.

North Brunswick TOWRSHD .vocrriieeeriiresiiieees e svessses sestesras sennessas 1,272
Perth Amboy City—

First Ward.coovviiini oo it e evees e prrereen groveres 1,963
Seecond Ward..........., e rirens 2,333
Third Ward ....oocoiinn riviian e, et e 2,015
: —_— 6,311
Piscataway Township............. . 8,155
Raritan Township. .o eerernes corversemssassee reenns 3,856
Suyreville Township........ 2,549
South Awmboy Township................ . 4,054
South Branswick Township..........cccceseeees e e teaeiaa e 2,714
Woodbridge Township....vveevsirrensne.s rrrarrara o heint e, s 4,227
Total in County ......cooveiirnreivrerrescneenn. TN eeenan e rbaseraan 56,180

Monmouth County.

AUANUE TOWNSHED. ...vv evaereesccamreensisssessecoesnrcssessreessssssse e ses e oo, 1,656

Eatontown Township ..o cvveveverivnn i e enerveraran rerarerre e 2,812
Freehold Township (not inclading)......cservesen . ratrraeianiarreren weees 2370
Town of Freehold. vl e iee et e e ecoeeseness s e e cvseeenns 2124
4,404
Holmdel Township. covcmeeieiiiinniarinnisneseceens eremreneaerasnr s caaaanrs 1,640
Howsll Township  ......c.ccuvien. srerernsterrre e Frer e e 3,308
Manalapan Township cerernn. v . 2,148
Matawen Township (not including).....ccneeevavnsennes
MWDt vivcree e PR rrrerernan
' _ 2756
Marlboro Township......... etvem e eabaa e ren s e et 2,089
Middietown Township ..oveieocvririnnieniiiaceenn weevincer e 9,802
Millstone Township. evvvccrirreniiniss 1,917
Neptane Township (not inelading) ....oovvevevicrnerenns covreerennn, coreeen 3,120
Asbury Park..ovvceenierae,. Fretersnrens e, T N 2,124 -
O2ean Grove...iuuriueens cevnvrenns f e e e ey et e eanearnareta 1,177
6,421
Ocennt Township (ot Ineluding)...oivoveveriiivoreeaeesssivenraranns e 1,740
Long Branch....ccooviiveeiiinriann s viees et esie e tae vavenees 5,140
Sea Bright.......couee. Fe ettt e eraar e e s eananae 660
7 540
Raritan Township {not inchuding)........cerceovviies ceveierverees s 1,175
ROF PRttt et cetres ettt et st e s eretaes 5,088
4,238

Shrewsbury Townsbip (n0t inelnding) . cvivvr e v eveeieesiesenn i 4,372
Red Bank....coieiiir e evseseennan eaaharenren et eey sernrenes 3,186

Upper Freehold Township......cvvrvrverivneaonens e

Wall (IBelading)..coiveeeeii i e e e e
Borough of North Brighton ........ Frtnraieiareris e eresennr s
Borough of Ocean Beach. oocvvvvveraerienvre e

L Y P

Total it CountT .covveensviierirsisirasteins cenrsinvanssrseersasisssenseesanooores 62,324
r
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Morria County.

Boonton Township [not including)....... e remeesesnessiasnterras e ranee 342

Town of BOOBEON. + .ocvs vermeemiereineriiaraes s e s erraas s ae v 2,300
2,782
Chatham Township...\.v.ue PP SPTSPSIPP PR R S 4,201
Chester Township........ e eereinresresserrateneshiy i ranbentranrsate weeraienes tvenereans 2,510
Hauover Township ...coos cverevriiciinenns PR P 4,459
Jefferson Township ... . cveerreres cviiiiivnnnnn, - e reea e ey ey e 1,558
Mendham Township ...cocoinie ciir e rrrsenir s e 1,421
Montrille Township ..cooricirininerie i, Aeabesraerenmasrerennoatrsinar 1,225
Morris Township ....ocvciemvicroirieinniieas . 8,760
Mount Olive Township...........ccoavs TS POPI N . 2,003
Passaic Township .ooovve ciirainennnnns vasnanrenes SR P PP 1,716
Pequannock Township . 2,625

Randolph Townshlp {not mcludmg,‘l .................................. berrerenas 3,875

Total i1 CORRLY .. cimmreerimrrmratnninsaeiascniaens [SSPO woarea 850,675

Ocean County.

Brick Township.. .ovvveescoioiinin vimnenars = T
Pover Township. oo,
Eagleswood Township. ... vereenariinreneraereatirat
Jackson Township {not including). e s aenes
Bontiett’s MILSu it verresiearrarrentomssenisinrsnereabionratnianans canass
Cassville oo see e s eeesrmirarraa i eareanatee saiaeres
Collier’s Mills. ... coeecinnns e vemnveeteemraresneriearirtanraaren TR 227
Jackson's Mills ...... e eenaieeer aats Seartiverasasesestsvestraietesyeranis 251
Vanhiseville o ievenn.
Whitesville ....covvininnin Crevemreriiaansanrasnrn iastes TSRO 240

Lagey TOwnshi v s comsermssmssrans s inssssis s s st TR 746
Manchester Townshsp {Town of Manchester) ......... brsrsnriaens wrrersecniernny . 1,098
Ocean ToWRShIfFcceoiv ot varns oecrmminr it s 541
Plumstead Township ................... U PUITERRPPTR PRI P 1,546
StafTord TOWRSDIP . vcversrersivrerane coreramrrrarinimsts soiian i s e
Cnton ToWnshIP . cooovrr o sirrver oot s st e 1,083

Total 1 COUBLY ..oviierreon cavesnnnersnnnn cecmrnssummatnts costesirrs sana 15,586

Passaic County.

Acquackanenck Township. ...« reaneesnreteaemeanienernaaeeaay e errny verrensinnnee 2,038
Little Falls ToWnship. covet v crerrirrermnsennassninnianee eem e ateeas eyt raraara 1,701

Manchester TOWNShID. ..vievies siasrrrrmrratraroniess cone e e o reneanane 1,629
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Passaic County—Continued.
Passaic City— o
First Ward.......oooveieee . 5,134
Second Ward........... 2,009
Third Ward ... ceverrerreeecraresrnenne 1,003

Patesson City—
First Ward . oot vemirsvreas ves s i e veetreeseesranet
Becond Ward.......covvuvrvneene

6,690
7,878
9,750
6,301
9,576
4,063
7,445
vees 11,480

Fourth Ward....
Fifth Ward........c0vun. coreen
Bixth Ward v i ess s srersaane s cearens
Severth Ward..oiv e v e e nrenr s esesana s ens
Eighth Ward.......

Total in County...... Fansaareretrnsacarereas verrane errere Cerrresr st atrarees

: Salem COounty.
Elsinboro Township..iu i creninseriisnstesscivnesiss srees corsssnsrsesenssoeensens
Lower Alloways Creek Township,..vcvirervinieenn erraan et s e raia
Lower Peans Neck Township
Mannington Townshipu.eeonens..
Oldman’s Township {not mcluthng) 888
Pedricktown ........... Gt v iaaiareea i e ssbe et r e e e raa b s res 390

Pilesgrove Township (not inclading)....coerewcesenn. rrres vaevarmraeins 1,564
Borough of Woodstown ................. cesvnssnemisrrennanne s 1,410
Sharpstown .oveviirireeraiensins vt v, 248
Yorktown ....ooovvreninns . [ESTR tereriesranes P 130

Pittsgrove Township....coriciiniercannens e e re e e va bevaenenas
Quinton TOWSRIDw . crv cereiversiecsie sreesar v areresrias sttt et temmiemmre e re e s
Salem City—

227

%326

—— 63,273

2,109
1,866
2,423

83,374

571
1,365
1,408
2,161

1,463

3,397
2,135
1,460

Fast Ward.., S TG R { 1> 3
West Ward ...... Pevarerrcenreer e B vieeies e 2781

Upper Alloways Creek TownsBip. e viectcmsmmrarriscensarieeivesseasenessiseatonsns
Upper Penns Neck Township......cciviiisiiiiiinireesionvismnaiersosnsreesnn o,
Upper Pitlsgrove TownaliPu . veeisiinieitioorcicrninrsinierrsrareressenseesee orns

Total in COUDLY..crniereiiiriirosmsrnosiirtes smresrraerasne s sses sennnranesarns
Somerset County.

Bedminster Township. ...........
Bernards Township. v i i csererree v iermarersvssisersses ces e ceeee ereens
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5,516
1,749
2,216
1,032

25,3753

1,769
2,504
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Somerset Gounty—continued.
Branchhurg Township... terraRestierersEietieRRtrrEhebEbbie s te nAeead senteaLrs
Bridgewater Township (not mc]udmg) sersnentnnirers s resraneenns 1,888
Bound BrooKa...eos et s s 1,013
Baritan coovevereosniinnianencens
BOTOET VAL e e vvrsssessseratsonnen ivsete emsmesbnatssarssntotetetrrrenttansasyirssn

Fast Millstone.corererevenrsnrssiesincinens

Hillshoror=h Townghip. . cvevorvermnssitmesrsain o s ananr
Montgome.  waship.. .o rveerrene et
North Plai_ald Township .oooooverimrmosenimicnanie it e
Warrent TOWOSHEPu sevseerrnimosseininrerrerstnnesessssrsiiastnnassatoissoatarnrssoisaytannas

Total in CoUntY .eeevssrncorinieeernseesrornarinns D, .

Sussex County.
Andover TownshiP....oii vinrrmmeensnmnntcimrinns arsnatancess canns tarrmsas e
Byram Townahip. .c.ovnercorsini, erveeaseeava ey enany s tneaban breereens
Frapkford Township......oeereians teerasnmrsraeeevessreennrntananrnarans ectr e, .
Green Township........ NeeetrareatneaeArcuetetsaerrs i r tan e srronron versnenns e
Hamptou Township.....
Hardiston 'I‘ownship.... .

Montague Towaship ..

Newmn Townshi co~extenswe w:th Town t)f Newbon aeriessiee
P';

Wantage Township (oot incloding)o. oo verecrmrenisanes
DeCKeTtOWIL mveerrartneerisansnsssereens wereresaansesceanicentsatintes srasanes  B21

Tatal i COUBL reasrieacrrsrenrssiresrrierss ssrsaretenmss atrsina s aasinsen

Umon County.
Clark Township ........... RPN PP TR
Cranford Township...onenemonn vrenan rienn enananre vessniverenes erverereraveannes
Elizabeth City—
First Ward........ vversreusenarraes canatarnsnes rrees st aan et erany 4,180
Reeond WALd .. ceeverseesssisseseecems srenermsssssssmnserstsssrnnnesssrsssssnans 0,206
Third Ward.....ccoseenerrvrsasinnmscrias 4,988
Fonrth Ward...veircicrsremcinerrinn. 2,198
Fifih Ward......cocconeen verasaesaen 5,744
Bixth Ward...ceerrisemormniminare. . 2,243
Seveuth Ward ............ T, 1,780

-

Eighth Ward...ocraeees cinserne eaebirerteracaperbtraTTobrararn Tana Ry 2,685

————
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LU

8464

3,720
3,151
1,800
3,728
1,192

97,425

1,014
1,242
1,495
704
938
2,500
816
900
2,648
1,092
1,901
1,366
1,855
552

29,401

363
1,251

32,118
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Union County—Continued.,

Fanwood Township... i veceveeenns vens e aere et e b ne A e re e raee eeenes 1,210
Linden Township...... ferreariecrerniiasay brrerae e iares meraanns e saninas et 1,971
New Providence Twp., co-extensive with Town of New Providenice. ............ 824
Plainfield City~-

First Ward... e e bt e barsa e

Second -Ward ......................... .

Third Ward .....covveeennnnys

Fourth Ward........

8,913
Rahway City~

First Ward........veeuee .
Becond Ward........ et brrerraane sanes etevertarreraeas
Third Ward ...covvrirrmrnninnnns .
Fourth Ward....o.vvveeevsisies

Springfield Township
Suramit Township....vvviiveeesvvoricenr e eres s sses e
Union ToWNShIp...coi e iiiec i s e s ssess saebseass seesssesssessns soe s
Westhield Township ucvreeciienrnsinsieameminoseiennerssersensne

Total In County...couvriierinsvensiisisasrieniione errreranieang . 61,339

Warren County.
Allamuchy Township..u.vien..
Be]videre, Towa of ........

B T Y

Fre.linghuysen Township...ooraniiniceann,. .
Greenwich Township. orueriiivaessresssvsnesars
Hackettstown, Borough of...vviveceiiensinenns.. .
Hardwick Township......uuv..

Harmony Township
Hope Township {not including)........

Independence ToWnshIp...irirricrseisiermraarerisvsrivassrreraeessiese oo D 1,154
Enowlion Township ... e sveerisirees sreorcassnens raererne 1,456
Lopatcong Township (not mcludmg] ..... biaserenurrs e s asa e b aresen . 770

Delaware Park......oocovemnureennnicien e, resiras
FISRIOWH toosicinriniscvnssrerrsers ettt v ansanssraarsn e e s eees soser snesne

— 1795
Mansfield FownshiD. et orirosssansiisesiues reersesrsssrsssrassessss oesoes 1,600
Oxford ToWnsID .. oovinriiiiiirier o rvrrerecsesrse s esens e s ere et parmin s 4,382
Pahaqrarry TownshiDe i ssnrssnraress s serse s o 351
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Warren County—Continued.
Phillipsburg City—

First Ward. .o evicvimissnrssiaerrareonnae 1,895

2,107

rrreversnerassan 2,510

Fourth Ward...ccivveaienircrersiasonsmenninan 1,546

Pohateong Township..ovvenn b reraae e re st ey beetaceeneavnetinresrevine ceonoian
Washington Township............ .

Washington, Borough of...c..coonnriinns crrarcrarenraren veveranerinivnaearea ey Veorniaeies

Total in County..ceviivesees bt eaverritanseaermrreenraeorerEabrEsrre siaant aeras
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BENCH-MARKS.

DESCRIPTIONS AND ELEVATIONS OF BENCH-MARKS.

-In the following list all elevations are in feet and refer to mean sea
level at Sandy Hook, as determined by a series of observations by the
United States Coast and Geodetic Survey, extending from October
21st, 1875, to October 31st, 1881, in a continuous series. Bench-
marks marked U. 8, C. 8, are from the line of geodetic levels from
Sandy Hook, through Phillipsburg, run in 1881, by the United States
Coast and Geodetic Survey. All others were determined by the State
Survey, Those deseribed as “monuments,” and numbered in the
descriptions, are masses of masonry imbedded in the ground, with a -
rounded granite post, the summit of which is the bench-wark, pro-
jeeting from the top, and usually raised about siz inches above the
surface of the ground, A detailed description of these monuments,
and the mapner of setting them, was given on pages 14 and 15 of the
annual report of the State Creologist for 1885,

The objects of the primary lines of levels, run in conmection with
the Topographic Survey of the State, may be stated as follows: (1)
To insure accuracy in the determination of elevations for topography ;
(2) To ascertain the exact elevation of a series of permanent bench-
warks, above mean sea level, by which means any future elevation or
depression of the earth’s crust may be detected and measured ; (3) To
furnish a series of reliable bench-marks throughout the State for the
use of city and railroad surveys and for all engineering purposes, ia
order that such surveys may constantly add to the general fund of
‘information as to the surface of the State, and that the value of the
Topographic Survey as an aid to such surveys may be increased by
having all referred to the same datum place.

In order that the full benefit of this work may be felt, it is desira-
ble that all railroad and city engmeers shall eo-operate and refer their
levels to the common datum,

NEW JERSEY GEOLOGICAL SURVEY



232 GEOLOGICAL SURVEY OF NEW JERSEY.

LIST OF BENCH-MARKS.

ATLANTIC COUNTY.
ApsECcoN. . . . . Klava,, 24.232 ft,

Elevation of' underground mark, 19.561 ft.

This monument (No. 10) is located in the small triangular grass
plai where the main road from Philadelphia and Egg Harbor City
enters the main shore road from Absecon to Leeds’ Point. It is set
in the ceuter line of the Philadelphia road and 12.75 feet west of the
center line of the shore road (the road being 49.5 feet wide). It is
also 64 feet from the corner of old house standing in yard at the west
strect corper; 62.6 feet from corner of house on the south street
corner, and about in range with its northeast end, and 131.9 feet from
corner of mew house on the east atreet corner,

The top is level with the surface of ground.

ABSECON. . . . . . . . Eleva., 30.66 ft.
On east end of stone door-sill of Methodist Episcopal Church,
about 220 yards west of the above primary monument.

Atrarntic Ciry. . . . . . Eleva £8.954 fi.

On an old United States Coast Survey tidal bench-mark cut on
northwest side of base of Absecon light-honse. It is uuder the south
end of a window-sill, and is a small shelf eut in the convex water-
table, with the letters “U. 8. C. 8.” cut above it.

Avtrnaxtic CrTy. . . . . . . Eleva., 10.184 fi.

A cross cut on north end of stone door-sill of Atlantic City
National Bank, at northerly corner of Atlantic and North Carolina
avenues, the door being on Atlantic avenue,

Da CosTa, . . . . . . Eleva,, 80.14 ft.

A cross cut 0.40 feet from each edge of stone at southeast corner of
coping of southeasterly culvert wall on Camden and Atlantic railroad, .
one mile west of Da Costa station.

DoverTy’s, . . . . . . . Eleva,, 25,75 ft.

A cross cut on coping stone at east end of south wall of culvert on
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Camden and Atlantic railroad, 60 yards east of 11-49 mile-post, just
west of Doughty’s station. The cross is 0.75 feet from the corner.

Foo Hawsor Croy, | . . Eleva., 56.573 ft.
Elevation of underground mark, 52.511 ft.

This monument {No. 17) is locaied on southwest side of Agassiz
street and the southeast side of Buffalo avenue, 5 feet from the street
aud avenue lines, and 3 feet inside of center of hedge, which stands
2 feet from the street and runs around the School Park., There are
three parks on the southwest side of Agassiz street, the School Park
being in the middle. Excursion Park lies northwest of Buffalo
avenue; School Park lies southeast of it and runs to Agricultural
Fair Grounds and these Fair Grounds extend from School Park to
8t. Louis avenue,

The monument is 251.8 feet to the northwest of the north corner
of the schoal-bouse, 26.5 feet from center of a large maple tree on
Buffalo avenue, 12,45 feet from center of another tree standing to
northeast of former, and 44.93 feet from center of large maple tree
standing on southwest side of Agassiz street,

Eae Harror City, . . . . . Eleva,, 60.27 £,

A cross cub on south corner of upper outside flagstone step in front
of stde door of brick store on the north corner of Philadelphia avenue
and Agassiz street.

Hamyonroxn. . . . . S Eleva., 102.82 ft. .

A cross cut on the water-table on south side of front door, and 3.1
feet from corner of three-story concrete store standing on east side of
Bellevue street, sod on north side of Camden and Atlantic railroad.

LEesps Porwr. . . . . Eleva., 52.691 ft.
Elevation of underground mark, 48.648 ft.

This monument (No, 9} is located just west of the hotel at forks of
roads to Port Republic and to Absecon. It is at the intersection of
the center line of Absecon road with the south line of Port Republic
road. The following measurements were taken: To northeast corner
of store at southwest corner of roads, 52.5 feet; to center of small
cedar north of and opposite the store, 69.2 feet; to center of wild
cherry tree at southeast road corner, 22.5 feet, and to center of maple
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tree standing on the south side of Poiut road, east of forks of roads,

75.9 feet. .
The top of this monument is just below the surface of the road.

Mavs Lasping, . . . . . . Eleva., 19.89 ft.

This bench-mark is a cross cut on west end of stone door-sill of
front door of Atlantic county court-house.

Mavys LaxpIvGg. . . . . . . Eleva,, 20.66 ft.

This bench-mark is the arrow-head engraved on thé brass top of
the south “true meridian”’ post standing in the court-yard.

Mavs Laxping, . . . . . . Eleva., 18.82 ft.
This bench-mark is a cross cut on east end of stone door-sill of front

" or porth door of the American Hotel, just southeast of court-house.

MovnT Preasant, . . . . . Eleva., 13.96 1,

A cross cut on bluestone door-sill of northerly door at east side of
Atlantie City water-works pumping station, just north of Mount
Pleasant.

Somers’ Poinr. . . . A . Eleva., 26.160 ft.
Elevation of underground mark, 21.535 ft.

This monument (No. 11) is placed on the brow of the hill in front
of the old Somers homestead, a brick building on the shore road just
south of the railroad crossing, at Somers’ Point. It is set in the center
line of the road which runs to the west and is in the produced line
of the curb along the northerly side of the street running down to
the railroad depot, and 29 feet from the corner of the curb at the
northwest corner of the streets, said corner bearing south 37° east
from the monument. The southeast corner of the Somers homestead
bears north 5° west, 75 feet distant, and a large cedar tree near the
southwest street corper bears sonth 60° west, 53.5 feet distant. The
center of the railroad track, where it crosses the shore road, is about
160.5 feet from the monument.

(NorE.~On account of a change of the grade of the sireets, No.
11 was reset May 31st, 1887, and the above description and eleva-
tions apply to its new position.)
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BERGEN COUNTY. .
ALLENDALE. . . . . . . Eleva., 270.39 ft.

A cross eut on the outside corner of the second step from the top of
the east end of the retaining wall of the north abutment of the New
York, Lake Frie and Western railroad bridge over a biook, about
300 yards south of the station.

Bravverrvicre, N.Y., . ., . Eleva, 182.80 ft,

A eross cut on the outside corner of the west end of the south
abatment of the road bridge over the Piermont branch of the New
York, Lake Erie and Western railroad.

CLosTER., . . . . . . Eleva,, 40.48 ft,

This bench-mark ia on the east end of the sill of the most easterly
of two doors in the south side of the brick bmldmg opposite the
Northern Railroad of New Jersey station.

Croster. . . . . . . . Eleva,, 40.00 ft,

A cross cut on the east corner of the sill of the front door of M.
Kohler's feed store.

’

DEMAREST. . . .. . . . Eleva., 38.87 ft.
A cross cut on the south end of the sill of the front door of the

Northern Railroad of New Jersey station.

Duvpee Lake. . . . . . .  Kleva, 41.14 ft.

This bench-mark is on the New York, Susquehauna and West-
ern railroad bridge crossing the lake. The point is a eross on the
northwest corner of the iron bed-plate on which rests the most east-
erly truss on the north stde of the track.

EN¢LEWOOD. : . . . . . Eleva., 24.05 ft.
A cross on the north end of the sill of the front door of the ladiey’

waiting-room of the Northern Railroad of New Jersey station,

ExgLewoob. . . . . . . Kleva., 44.84 ft.

A cross on the southwest end of the sill of the door of the post-
office, at the northwest corner of Palisade avenue and Engle street.
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HACKENSACK, .« +« . « . .  FEleva, 1250 ft

A cross cut on the west end of the sill of the main front door of
the First Reformed Church, on Court street.

Haoreysack. . . . - Eleva,, 14.22 ft.

A cross cut on the west end of the sandstone sill of the main front
door of the Bergen county court-house.

Hiegwoon. . . . . . . . Eleva., 48.95 ft.

A eross cut on the northeast corner of coping of the retaining wall
at the east end of the south abutment of the Northern Railroad of
New Jersey bridge over a brook, about 500 yards south of the station,

Hosoxus, . . . . . . . Eleva., 194.69 fi.

A cross cut on the sonthwest corner of the coping of the west para-
pet of the New York, Lake Erie and Western railroad culvert over
Hokokus creek.

Monsey, N. Y. . . . . . . Eleva., 527.29 ft.

This bench-mark is on the suromit of the large guard-stone at the
northwest coroer of the freight station.

Nawver, N. Y. . . . . . Eleva., 297.98 ft.

A cross cut on the south end of the stone sill of the front door
of William Hutton, Jr.’s, brick store, near the railroad station.

Norpuorr., . . . . Eleva., 9.87 ft.

This bench-mark is on the north end of the sill of the most
northerly window in the front of the lodge at the entrance of Hon.
W. W, Phelps’ Teaneck estate.

OrANGETOWN, N. Y. . . . Eleva.; 113.82 ft.

A cross cut on the east corner of the coping on top of and at the
extreme south tnd of the long abutment of the bridge carrying the
Piermont branch of the New York, Lake Erie and Western railroad
over the West Shore railroad.

Parsapes MONUMENT. . . . . Eleva,, 460.21 ft,
This bench-mark is on the summit of the State line monument, on
tap of the Palisades.
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ParisapeEs MONUMENT, . . . . Eleva., 453.08 ft.
This bench-mark is a cross cut on a rounded knob of the bed-rock

7.8 feet southwest of the monument.

Passaic JUNCTION. . . . . . Eleva., 53.20 ft.

A cross cut on the southeast corner of the lowest step at the east
end of the north abutment of the bridge carrying the Bergen County
railroad (Erie) over the New York, Susquehanna and Western rail-
road. |

Ramsey’s. . . . . . .. .~ Eleva, 344.25 ft.

A cross cut on the east end of the sill of the most easterly window
in the north end of John Y. Dater’s brick dwelling, near the station.

RIDGEFIELD. . . . . . . Eleva., 14.35 ft.

A cross cut on the south end of the sill of the front door of the -

Jadies’ waiting-room of the Northern Railroad of New Jersey station.

RipeeriELD PARK. . . . . . Eleva., 6.77 {1,
This bench-mark is on the northwest corner of the west end of the

culvert under the West Shore railroad, one-third mile north of the

village.

Ripaewoob. . . . . . . Eleva,, 140.33 fi.
A cross cut on the west end of the stone sill of Abraham J, Za-

briskie’s brick building (now used as a feed store), near the station,

Seikine Varey, N.Y. . . .. Eleva, 448.94 fi.
A cross cut ontthe east end of the front door-sill of the Reformed

Church.

SUFFERN, NY. . . . . . . Eleva,, 283.50 ft.
This bench-mark is the top of the State line monument, between

the two tracks of the New York, Liake Erie and Western railroad,

about three-quarters mile south of Suffern,

Surrery, N. Y. . . . . . Eleva., 287.45 {t,

This bench-mark is the top of the new fifteenth mxle-stone of the
State line.
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Tarraans, N. Y. . . . . . Fleva., 482.58 ft.
A cross cuf on the top of a large boulder in the railroad eut on the

north side of the track, 25 yards west of a bridge aud 100 yards east

of the station.

TENAFLY. . . . . . . . Eleva., 48.06 ft.

- A cross cut on the south end of the sill of the north front door of
the Northern Railroad of New Jersey station,

- BURLINGTON COUNTY.
BirMINGHAM. . . . . . . Eleva,, 31.29 ft.

Oun the most southerly of two bolts on the top of northwest wing-
wall of bridge over race, 100 yards north of Birmingham railroad

station.
BorprnTows, . . . . . . Eleva., 15.53 ft.

A triangle cut on the west end of stone door-sill at the south
entrance {o fire-room of Bordentown Reservoir and Water Cos |
pump-house, near the outlet lock of the Delaware and Raritan canal.

BoRDENTOWN. . . . . . . Eleva., 24.17 ft.
A triangle cut on copivg-stone at the east end of the south abut-

ment of railroad bridge over roadway, just north of lower Borden-

town railroad station,

BuruIxeTON. . . . . . Eleva., 12.53 fi.

Cross cut on dressed stone at west end of door-sill of main entrance
to Baptist Church at northwest corner of Broad and Stacy streets.

BurLineTON. . . . . . - Eleva., 11.30 ft.

A cross cut on northwest corner of projecting ledge of ivon post at
northwest corner of iron bridge over Assiseunk creek, on Main street.

Deacow’s. . . . . . . . Eleva., 80.56 ft.

A triangle cut on water-table at southwest corner of brick school-
. house, on east side of turnpike, three-eighths mile southeast of Dea-
eon’s station,
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Mouxt HoLLy. . . . . . Eleva,, 185.47 ft,

On the northwest corner of granite monument, located on the sum-
mit of Mount Holly, and which marks the United States Coast and
Geodetic Survey triangulation point, Mount Holly.

Mouxt HoLLy. . . . . . Eleva,, 16.88 ft.
On northwest corner of door-sill of National Bank, on northeast

corner of Main and Mill streets.

Mouxt Hornry. .. . . . . . Eleva., 42.97 ft.

" On the northwest: corner of marble door-sill of main entrance to

Burlington county court-house. '

PEMBERTON. . . . . . . . Eleva,39.23 ft

On the southwest corner of granite block, npon which rests the south
end of west iron arch of bridge over mill-pond, South Pemberton.

TUCKERTON. . . . e Eleva., 22.632 ft.
Elevation of underground mark, 17.972 ft.

This monument (No. 8) is set in the northwest corner of the Pres-
byterian church-yard, at the corner of Main and Cedar streets, 3.2 feet
back from the front fence, being in line with the south fence line of
Main street, west of Cedar street, and 3 feet east of the east line of
Cedar street. It is 32.9 feet from the northwest corner of the church.

Warmre Hrir. . . . . . . Eleva., 14.24 f,

On a protuberance indicated by an arrow and the letters B. M., on
the southeast corner of the flagstone coping of the northwest wall of
bridge over ice-pond, on the road to Burlington, one mile west of
White Hill.

CAMDEN COUNTY.

CAMDEN. . . . . . . . Eleva., 30.64 ft,

A cross cut on southeast end of bighest step of main entrance to
new Camden county court-house, on Federal street, -

‘CAMDEN, . . . . . . .~ Eleva., 21.23 ft,

A cross cut on north end of porth door-sill on east side of station
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at junction of Camden and Atlantic and Pennsylvania railroads, at
corner of Tenth and Market streets.

CAMDEN. . . . . . . . Eleva., 34.53 ft.

On easterly corner of pedestal, over the builders’ names (Krips &
Shearman), of the soldiers’ monument, on Haddon avenue, just notth
of city hall,

GLOUCESTER FERRY, . . . . . Eleva., 5.91 fi.

A cross cut on southeast corner of slate slab on top of rubble wall,
southeast of (loucester ferry pier, and 56 yards-in a southerly direc-
tion from Buena Vista Hotel.

Kiggkwoop. . . . . . . . Eleva,60.04 .
On cross on southeast corner of slate slab on south side of outlet
of pond, on dam opposite railroad station.

MERCHANTVILLE. . . ; . . Eleva., 80,11 {t.

On the west end of marble door-gill (close by corner of brick work),
of the east front door of new railroad station.

WiNsLow, . . . . Eleva,, 112.019 ft.
Elevation of underground mark, 107.779 ft.

This monument (No. 18) is located in the grass plat, 22.5 feet
west of flag-pole. It is in the center line of road running south of
New Jersey Southern railroad station, and is about in center line of
roads running to Hammonton and Waterford, The following meas-
urements were taken from the monument: North 46° 30/ east, 57
feet to large oak; north 6° 30/ west, 41 feet to another large cak;
123.25 feet to southeast corner of Hay & Co.’s store; 50 feet to cor-
ner of glass works fence; 55 feet perpendicularly to south line of
road to New Germany ; b8 feet to southwest street corner, and 73 feat
to northeast corner of house on this sonthwest corner.

WiNsLow. . . . . . . . Eleva., 112.76 ft.

- A cavity cut in foundation at south corner of brick chimney, at
south corner of Hay & Cos steam flour mill, at Winslow., An
arrow-head points to it, and it is 1.8 feet above surface of ground,
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CAPE MAY COUNTY.

Cape May Courr Housk. . . FEleva, 19,498 ft.
Elevation of underground mark, 14.961 ft.

This monument (No. 14) is set in the east corner of Cape May
county court-yard, 4 feet from the front or street fence, and 5 feet
from the line fence between the court-yard and the M. E. church-
yard, Tt is-also 817 feet from the center of the south ©true
meridian” post, 62 feet from the north one, 54 feet from east corner
of court-house and 42 feet from south corner of M. E. Church,

Care May Ciry, . . . . . Eleva., 10.876 ft.

This benech-mark is a cross cut on stone, nnder east corner of West
Jersey railread station. 1

¢

CarE Mav, Eleva., 6.409 fi.

Elevation of underground mark, 1.829 ft.

This monument (No. 15) is located on the Cape May light-house
lot, just southeast of Cape May Point and about two miles west of
Cape May City.

The Cape May and Sewell’s Point railroad divides the light-house
property into two parts,

The monument is set in the east corner of the south part, 2 feet
from the line fence of the railroad and 2 feet from the southeast line
of the lot. The United States Life Saving Station stands on the
conth and the light-house on the north part of the lot. The corners
of the lot are marked by square granite posts.

Beginning at the southwest corner of lot, the line runs south 62°
A0 east, 206.8 feet to sonth corner ; thence north 28° 30’ east, 214.25
feet to a point 2 feet southeast of the monument, the whole distance
to the pext corner being 424.6 feet, From the first-mentioned corner
the magnetic bearing is nerth 12 40’ east, from the second north 10°
west, and from the third unorth 28° west, to the center of the light-
house.

CapE May. . . . . . . . Eleva., 8.244 ft.

On northwest corner of square stone mouument in southeast corner -

of light-house lot.
@

. NEW JERSEY GEOLOGICAL SURVEY



242 GEOLOGICAL SURVEY OF NEW JERSEY.

Care May, . . . . . Eleva., 13.187 ft.

On United States Coast Survey tidal bench-mark of 1867, cut on
east side of projecting water-table at base of Cape May hght-house

CoLp SrriNg. . . . . . . Eleva., 20.70 ft.

A cross cut on north end of northerly stone door-sili of Cold
Spring Presbyterian Church (brick).

1

Oceax Crry. . .. Eleva, 10.298 ft.
Elevation of underground mark, 5.320 ft.

This monument (No. 12) is set about 3 feet south of the north eor-
ner of the new life-saving station lot, which runs from the corner of
Atlantic avenue and Fourth street, northeasterly 100 feet along said
avenue, and southeasterly 130 feet along said street, It is set about
2.1 feet southwest of the northeast line of the lot. It is abont 400
feet from high-water line at this time,

Sea IsvE Crvy. . . . . Eleva,, 5193 f&.
Elevation of underground mark, 1.130 fi.

This monument (No. 13) is set just south of the north corner of the
new United States light-house lot, which is located on the east side of
the Sea Isle and Ocean City railroad, in the south corner of block
62, and is bounded on the southeast by the beach, and on the south-
west by Whelen street.

The monument is set 2 feet from the northwest line of the lot and
2 feet from the northeast line, which makes it 2.8 feet from the north
-corner of the lot.

SeaA Isne JUuncTioN. . . . . . Eleva, 15.86 ft.
This bench-mark is on the frog (1 foot from its point) of the switch

just north of the station,
CUMBERLAND COUNTY.

Bay8we. . . . . . . .  Eleva,751f"

This bench-mark is ou root of oak tree in edge of groye near turn-
table of New Jersey Southern railroad.
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BRIDGETON. . . . . .. . Tleva., 29.61 ft.

This bench-mark is a eross cut on north end of store door-sill of
east door of Bridgeton water works, on east side of East Lake.

BripgeTON. . . . . . . Eleva., 22.41 ft.

This bench-mark is a cross cut on east end of door-sill of main
front entrance of First Baptist Church, on Commerce street.

BringeTON, . . . . . . . Eleva., 54.25 ft.

This bench-mark is a cross cnt on west end of large upper stone
step of front entrance of stone Presbyterian Church, on Commerce
street, in West Bridgeton.

NEear Bripeeros. . .. . Eleva., 91.00 ft.

This bench-mark is on the east rail of West Jersey railroad, and
the south rail of New Jersey Southern railroad, at their crossing about
two miles north of Bridgeton.

MILLVILLE. . . . . . . . Eleva., 33.45 ft.

This bench-mark is a cross cut on the water-table on sonthwest
corner of Millville National Bank, on northeast corner Main and

" Second streets.

MrorviLLe, . . . . . . . Eleva., 28.79 {t.

This bench-mark is a cross cut on sontk end of stone door-sill of
main entrance to Workingmen’s Iustitute,

VINELAND. ] . ) ) . Eleva., 108,10 ft.

This bench-mark is & eross on north end of stone dﬂor-sﬂl of north
door on west side of Vineland station of West Jersey railroad,

- VINELAND. . . . . . . Fleva, 11805 ft.

This bench-mark is a cross cut on east end of front or north deor-
sill of First Baptist Church, on south side of Landis avenue, just
west of Ninth street,

VINELAND, . . . . . . Eleva., 115.76 ft.
This bench-mark-is a cross. cut on east end of stone door-sill of

First M. E. Church, on northeast corner of Landis avenue and Seventh
street,
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ESSEX COUNTY.
BELLEVILLE. . . . . . Eleva., 32.85 ft.

.

A cross cut on the top of the west wall of the bridge over Second
river at Belleville avenue.

Broomririp, . . . . Eleva., 130.33 ft.

A cross cut on the highest of a series of steps, at the northeast end
of the east abutment of the New York and Greenwood Lake railroad
_ bridge over the canal. The point is under the truss and 4 feet below

the track.

BLOOMFIELD, . . . . . . Eleva.,, 141.21 ft.

A cross cut on the west sill of the mainp front door of the old
Presbyterian church.

BLOOMFIELD, . . . . ' . Eleva., 181.06 ft.

A cross cut at the southeast corner of the east end of the north
abutment of the first road bridge above Morris canal plane No. 11.

BLOOMFIELD. . . . . . . Eleva,, 178.17 ft.

This bench-mark is on the west-abutment of the bridge over the
Morris canal, on the road from Watchung to Avondale, about 2 miles
north of Bloomfield, The point is marked by a ecross cut on the
lowest step at the south end of the abutment.

BROOEDALE. . . . . . . Eleva., 177.52 ft.

This bench-mark is on the west abutment of the bridge over the
Morris canal, op the road from Watchung to Peru, 3 miles north
of Bloomfield. The point i3 a cross cut in the lowest step of the
retaining wall at the north end of the abutment.

NEWARK, . . . Eleva 24.62 ft.

A cross cut on the south end of the sill of the front door of the
German Methodist Church, at the northeast corner of Walnut and
Mulberry streets. )

" NEWARE. . . . . . . Eleva, 4212t

A cross cut on the west end of the sill of the window at the south
end of the custom-house. The point is 4.5 feet above the pavement.
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NEWARK. . . . . . . . Eleva., 109.92 ft.

A cross cut on the stone at the south end of a bridge over the
Morris canal on Summit street, at the upper end of the inclined plane.

NEWARK. . . . . . . Eleva., 54.99 fi.

A oross cut on the southeast corner of the base of the most north-
erly of two large columns at the main entrance in the east front of
the Essex county court-house, on Market street.

NEWARK, . . . e . Eleva,, 11%.10 ft.

|
This bench-mark is on the east abutment of the bridge carrying
Sussex avenue over the Morris canal. The point is a cross on the
northeast corner of the stone on which the east end of the north truss
reats,

GLOUCESTER COUNTY.
- SWEDESBORO. . . . . . . Eleva., 40.43 ft.

This bench-mark is a cross cut on north end of marble door-sill of
. front door of brick M. E. church, on northwest corner of Main
street and Railroad avenue.

SWEDESBORO. . . . . . . Eleva, 44.822 ft.

This bench-mark is a cross cut on north end of door-sill of
National Bank.

WoODBURY. . . .+ .+ .+ » .  Eleva, 58111t

This bench-mark is a cross cut on south end of stone door-sill of
front door of brick Presbyterian church, on Main street.

WooDBURY. . . . . . . . Eleva;, 62.32 ft.

This bench-mark is a cross cut on southeast corner of the lowest
of three marble bases of soldiers’ monument in front of court-house.

WooDBURY, . . - - +« + .  Eleva, 3728 ft.

This bench-mark is a cross cut on south end of stone door-sill of
front entrance of G. G- Green’s brick laboratory, which faces the rail-
_ road just south of , West Jersey railroad depot.
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HUDSON COUNTY,
BeLyonT, . . . . . . . Eleva., 11.63 ft.

A cross cut on the lowest sandstone step at the north end of the
masonry of the west pier of the bridge carrying the West Shore
railroad over the Northern Railroad of New Jersey.

East NEwARk. . . . . . . Eleva., 26.03 fi.

A cross on the west end of the stone sill of the front door of the
amall brick office bailding, at Peter Hank & Co.’s brewery, on Har-
rison avenue, opposite Washington street.

JERSEY Crty. . . . . . . Eleva., 100.63 ft.

A cross cut on the sandstone water-table of the Hudson eounty
court-house, The point is on the Newark avenue face of the build-
ing, 5.1 feet from the south corner, and 0.8 foot above the stone
flooring of the portico.

JERSEY CITY. -« +« . . . Eleva, 99.65 ft.
A cross cut on the east end of sandstone sill of the most westerly

of two doors in the Newark avenue front of the Hudson county jail,

opposite Oakland avenue,

Jersey Crry. . . . . . . Eleva., 104.39 ft.

A cross cut on the north end and near the outer edge of the sill
of the main front door of the First Baptist Church, on Summit
avenue,

JERsEY CrrYy. . . . . . . Eleva., 94.93 f1.

A cross cut on the south corner of upper large square stone step
at the main entrance (on Summit avenue) of the Westminster Pres-
byterian Church, at the east corner of Summit and Magnolia avenues.

Jersey Crrv. . . . . . . Eleva, 2L75 fi.

A cross cut on the south end of the sil]l of the front door of the
post-office, Washington street.

JERSEY CiTY, . . . . . . Eleva., 6.99 ft.
A cross ent on the outside of the top of the south wall (at the west
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corner of the lock wall) of the Morris canal lock No. 22. This lock
is at Washington street, and the bench-mark is also one of the canal
levels,

NeEw DURHAM. . . . . . Eleva., 7.91 ft,
A cross cut on the lowest of a series of steps at the west end of

the north abutment of the bridge carrying the road over the West
Shore railroad, at the station,

‘ HUNTERDON COUNTY.
Axnanpare. U.8 C. 8. .. . Fleva., 355.049 ft.

This bench-mark is about 1 mile east of Annandale station (New
Jersey Central railroad). It is the bottom surface of a square cavity
cut on a projecting stone, about the center of the north abutment
of overhead road bridge. This bench-mark is a little below the level
of the railroad track. The stone is hard, blue limestone.

Broomseory. U. S, C.8. . . . Eleva., 326.180 ft.

This bench-mark is the bottom of a square cavity cat on top stone
of northwest corner of stone bridge (railroad) over wagon road, one-
quarter mile west of Bloomsbury station, New Jersey Central railroad.

It is marked thus— .= M.
1881. v

FLEMINGTON. . . . . . . Eleva., 187,45 ft.
This bench-mark is a cross cut on south end of door-sill of front

entrance of court-house.

FLEMINGTON. . . . . . . Eleva., 186.29 ft.
This bench-mark is on top of brass head of southern “true

meridian ”” post in front of court-house.

FLEMINGTON., . . . . . . Eleva., 171.26 ft.
This bench-mark is a eross cut on west end of door-sill of door in

southwest corner of stone Presbyterian church, at forks of street.

LAMBERTVILLE. . . . . . . Eleva., 70.01 ft,

This bench-mark is a cross surrounded by a triangle on the north-
east corner of large corner-stone on north end of west wall of lock
on canal feeder.
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LAMBERTVILLE., . . . . . . Eleva., 72.87 ft.

This bench-mark is a cross cut on south end of door-sill of the
center or ladies’ waiting-room door, on east side of railroad station.

LAMBERTVILLE. . . . . . . Eleva., 81.38 ft.

This bench-mark is a cross cut on east end of stone door-sill under
portico of Baptist church, on Bridge street.

MouNT AIRY STATION, . . . . Eleva., 137.35 ft.

This bench-mark is a cross cut on fourth stone step from bottom of
south abutment of hridge over highway, on west side of railroad.

Rixcoms. . . . < . . Eleva., 240.85 ft.

This bench-mark is a cross cut on second stone step from the
bottom of north abutment on west side of railroad track, at road
crossing just north of depot.

MERCER COUNTY.

MILLSTONE AQUEDUCT. . . . Eleva., 58,940 ft,

A triangle cut in the center of the memorial plate on top of the
south end of the west abutment of aqueduct carrying the Delaware
and Raritan canal over the Millstone river, two miles south of
Kingston. ’

PRINCETON. . . . . . . Eleva., 208.510 ft.

Center of triangle cut on the north end of the door-sill at west
entrance to the Hall of Science, on college campus.

Prixceron. . . . . Eleva., 217,180 ft.
A cross cut on top of water-table at the northeast; corner of Kast
College, on college campus.

TrrosvILLE. . . . . . . . Eleva., 63.23 ft.

This bench-mark is a cross cut on east end of stone door-sill of
front door of brick Presbyterian church.

TRENTON. . . . . . . . Eleva., 54.250 ft.

On broad water-table, 3.2 feet above pavement, in re-entrant angle
of stone moulding. The point is indicated by an arrow-head, and is
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1.1 feet south from produced line of south jamb of the most southerly
window on the west side of the United States Government building,
at the northeast corner of Montgomery and State streets.

TRENTON, . . . . . . . Eleva., 56,36 ft.

A triangle cut on the coping of north side of stone pivot-pier of
railroad bridge over canal at entrance of feeder, one block north of
Perry street.

TrRENTON. . . . e . FEleva, 52,610 ft.

A triangle cut on the northeast corner of the most northerly coping
stone of west lock wall of Prison lock of Delaware and Raritan canal.
WasHINGTON'S CROSSING, . . . Eleva, 57.01 ft:

This bench-mark is a cross cut on southwest corner of coping-stone
on west end of wall on north side of outlet sluice of feeder, at south
end of station platform.

MIDDLESEX COUNTY.

JAMESBURG. . . . . Eleva., 5141 ft.

A cross cut on the west end of the stone door-sill of the First
National Bank.

JAMESBURG, . . . . . . |XEleva, 48621t

This bench-mark is on the southwest corner of the bed-stone, under .
the east end of the sonth truss of the iron wagon bridge, 45 yards
west of the Lower. Jamesburg railroad station, It is marked by a
cross inside of a triangle, cut in the stone.

JAMESBURQG. . . . . . . Eleva., 72.51 ft.

A cross cut on the northeast corner of the sgquare marble stone
under the northeast corner post of the Jamesharg hotel.

KixgsTox, . . . . . . . - Eleva,, 57.71 ft. |
A triangle cut on the east edge of west wall of Delaware and Rari-

" tan canal lock.

MeroceeN. U.S8.C.8. . . . .  Eleva, 83.641 ft.

This bench-mark is a slight cirenlar concavity, bounded by a tri-
angle, cut on the west end of the south wall (near base) of the stone

NEW JERSEY GEOLOGICAL SURVEY



2560 GEOLOGICAL SURVEY OF NEW JERSEY.

bridge near Metuchen tank station of Lehigh Valley railroad. By
means of this bridge the Pennsylvania railroad crosses over the Lehigh
Valley railroad.

MoNMoUTH JUNCTION. . . . . Eleva., 87.39 fi.

A cross on the coping-stone over the center of the arch of stone
culvert, on the east side of the main line of the Pennsylvania railroad,
170 yards north of the Monmouth Junetion station.

MoNMOUTH JUNCTION. . . . Eleva., 87.48 ft.

This bench-mark is on the head of the copper bolt surrounded by
a sgnare nut, on the northwest corner of the stone culvert on the west
side of the main line of the Pennsylvania railroad, about 170 yards
north of the Monmonth Junction station,

Morean Sration. U.S8. C. 8. . . . Eleva., 5,611 fi.

This bench-mark is the surface of stone in center of triangle, cut
on top of the southeast pier of the draw-bridge, at Morgan station,
of New York and Long Branch railroad. The bridge crosses Cheese-
quake creek,

(This bench-mark has apparently settled. C, C. V.)

New BRUNSWICK. . . . Eleva,, 70,951 ft.
Elevation of underground mark, 65.709 ft.

This monument (No. 1) is on Rutgers College campus, at a distance
of 35 feet, measured on a perpendicular from the face of the front
wall of the main college building, the perpendicular being erected
from the middle of front entrance door, which door is in the middle

of south side of the building.

New BRUNSWICK. . . . . . Eleva, 1762 fi

A cross cut on a large coping-stone at south end of lock-chamber
and on the east wall of the second, or “deep” lock of the Delaware
and Raritan canal.

New Marxker. U.S.C. 8, . . . Eleva., 43.179 ft.

This berch-mark is the bottom of a square cavity, cut on top stone
of south end of west abutment of a small railroad bridge, about three-
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quarters mile west of New Market sfation, Lehigh Valley railroad,
and 200 meters (656 feet) west of mile-post (13 miles to Perth

Amboy). :
It is marked thus— O M
XI. _
Perra Amoy. U.S.C.8. . . . Eleva., 7.782 ft.

This bench-mark is between Perth and Sonth Amboy, on one of
the piers of the long bridge across Raritan bay, It is on the pier on
which the north end of the draw-bridge rests (east side of track), and
is, as usual, the bottom surface of a square cavity, 1 inch square and
one-half inch deep.

F.
It i3 marked thus— oM.

U.8.C &G B
1881,

N. B.—This bench-mark has settled. Its elevation in 1888, is
.53 &% C.C V., .

Perra Axmov. . . . . . .  Eleva, 60.600 ft.
Eilevation of underground mark, 55.855 ft.

This monument (No. 2) is located in a triangular grass plat in the
public park on the center line of High street, 97.75 feet southwesterly
from its intersection with the center line of Market street. The
intersection of said streets is marked by a sunkeh monument from
which the city surveys start., '

PeprH AMpov., . . . . . . Eleva., 57,400 ft,
This bench-mark is ob the east end of stone door-sill of Market

street entrance of the city hall.

PER’fH-AMBOY. . . I. . . . Eleva., 29.62 ft,

A cross ent on a slight shelf on the sixth stone from the north end
of the second tier, above the surface of the ground, of the eastern
abutment of the bridge carrying the New York and Long Branch
railroad over the Fennsylvania railroad, about one and 2 half miles
north of Perth Amboy.

Sours Pramerenp. U.8.C.8. . . Eleva, 63.860 f.
This bench-mark is the bottom surface of a square cavity (1 inch

NEW JERSEY GEOLOGICAL SURVEY



252 GEOLOGICAL SURVEY OF NEW JERSEY.

square by one-third inch deep), cut on top of stone abutment at north-
west corner of a small iron railroad bridge, about 150 meters (492 feet)
east of South Plainfield station of Lehigh Valley railroad.

It is marked thus— M.

)

WOODBRIDGE. : . . . . . Eleva., 22.85 ft.

A cross cut o the water-table at the northeast corner of the Meth-
odist church ; over the corner-stone bearing the date “1870.”

WOODBRIDGE. . . e . Eleva,, 17.06 ft.

A cross eut on the north end of the stone sill of the south door on
the east side of the Pennsylvania railroad station.

MONMOUTHE COUNTY.
Assory PaARk. . . - . . . Eleva,, 22.184 ft,

On water-table at southwest corner, just over the corner-stone, of
First M. E. Church, at corner of Grand and First avenues, Asbury
Park. '

ERGLISHTOWN, . . . . . . Eleva,, 70.96 ft.

A cross cut on the southeast corner of the flag coping-stone on the
east wing wall of the south abutment of the iron bridge over the
Matchaponix at the Englishtown mill (between the village and the
railroad station). '

FARMINGDALE. . . . . . . Eleva., 71.70 ft.
On the most easterly intersection of rail in the frog at crossing of

Freehold and Jamesburg and New Jersey Southern railroads.

FREEHOLD. . ; . . . . Eleva., 186.63 ft,

A cross cut 23 inches south of the intersection of the three joints
formed by the three most sontherly stones in the south corner of the
large triangalar base of the Monmouth Battle-Field Monumeat. The
cross is 2} inches south of the north apex of the stone which abuts on
its south sides against the octagonal gun-pedestal, which is built at the
south corner of the triangular base. _

FrREEHOLD. . . . . . . Eleva., 178.15 ft.
A eross cut on the east end of stone door-sill of the sheriff’s office,

[}
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being the most easterly of two doors in the middle of the front of
Monmouth county court-house.

HiGHLAND Stamiox, U.8.C.8 . .  Eleva, 7.637 ft.

This bench-mark is a granite post, projecting about 2 feet above
surface of the ground; it is on west side of track of New Jersey
Southern railroad, about three-quarters mile north of Highland sta-
tion, About 150 meters (492 feet) southwest of it there is a small,
deserted shanty. The center of the top surface of the stone is the
bench-mark.

Lake Taxanasseg BripeE, . . . Eleva, 16.715 ft.

A cross cut on north end of west wing wall of the porthern abut-
ment at the foot of the iron post at end of railing of bridge over
Lake Takanassee (Green’s Pond), on Ocean avenue, near Life Saving
Station No. 5, West End. :

MANASQUAN. . . . . . . TEleva, 2178 ft.

A cross cut on east end of sandstone door-sill of the First National
Bank, on Main street, just east of entrance to South sireet.

Marawax., U. 8. C. 5. AR I Eleva., 55.083 {t.

This is the center of a triangle cut on the east corner of a flag-
stone in front of Benjamin Tuttle’s front gate, Main street, Matawan.
1t is about one-third mile from the station of the New Jersey Central
railroad.

MATAWAN. . . . . . . . FElva, 3566 fi
This bench-mark is a cross eut on south end of stone door-sill of

Episcopal church, on Main street.

Moxymoure BEacH. - . . . . Eleva., 10.252 f}.
A cross cut on east end of lower stone step of sonthern flight at

entrance, 40 feet from and in front of Episcopal church, near Life

Saving Station No. 4,

Navesing Licar. U.8 C. 8, . . Eleva,, 202,464 ft.

This bench-mark is a mark on top surface of a heavy granite post
near Navesink light-house. The post iz deeply imbedded and its top
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projects about 13 feet above the surface of the ground. Tt is 13
meters (42.6 feet) south of the southernmost tower of Navesink
Highlands light-house.

Navesink Ligar, U.S8.C. 8. Primary Mark D. Eleva., 207.5678 ft.

This bench-mark is the bottom surface of a square cavity (zbout
1 inch square) cut on & sloping ledge at southeast corper of base of
southernmost light-house tower at Navesink Highlands light.

U.8.
It is marked thus— B.CCoM.
1881, _
Nort Lore Brawca, . . . . . Eleva., 7.26 ft.

On a marble monument, 150 yards north of Charles Van Note’s
blacksmith shop, at east side of Ocean avenue, just north of a low
place in the road, '

OceaN Beacm. . . . . . . EKlevsa., 20.151 ft.

A cross cut on south end of stone door-sill of front entrance of
brick school-house, at Ocean Beach.

Oceanrort. U. 8. C. 8. . . . . Eleva., 3.499 ft.

This is the bottom surface of a sq:]are cavity cut on the south pier
of the draw-bridge known as the Oceanport draw-bridge, about 13
miles north of the Branchport station, New Jersey Central railroad.

It is marked thus— LS M.

Tt is on west side of railread and some distance below its level.

Rep Baxk., U.B8.C. 8 . . . . Eleva., 38.499 ft.

This bench-mark is the bottom surface of a cavity cat in center of
top of a marble post set in the ground in the yard of the house of
Rev. B. ¥. Leipuer, at Red Bank, N. J, The marble post is over 5
feet in length, and buried so that the top projects about 5 inches above
the surface of the grouad. 'The house of Mr. Leipner stands at south~
west corner of Monmouth and Pearl streets. The bench-mark is
close to southeast corner of the house. The top of stone bears the
following inseription :

U. 8.
B.oM.
1881.
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RED BANE, .o . . . . Eleva., 43.13 ft,

This beneh~mark is a cross cut on northwest corner of lower stone
step of west or Monmouth street entrance of M. E. church, on south-
east corner of Broad and Monmouth streets,

RED BAREK. .« . . . . Elva, 4577 t.

This bench-mark is a cross cut on south end of front door~éill of
First National Bank, on Broad street.

Saxpy Hook, U.8.C.8. Mark A. .  Fleva, 11.432 f.
Mark B. ..  Eleva, 9.419 ft.
These two bench-marks are cedar posts, 4 feet long and 8 inches in
diameter, sunk in the ground, with ends projecting ahove surface of
ground about 4 inches. In the center of top of each post is a copper
nail surrounded by 5 other similar nails, in the form of a pentagon,
The posts are 12 meters apart, and hear east-northeast from the
steamer Janding (passenger wharf), and nearly northeast from the
tide-house, and distant from it about 500 meters (1,640 feet). They
are also 95 meters northwest of the red engine-house of New Jersey
Southern railroad, and are placed in the edge of a strip of cedars,
where the ground is elevated a few feet 2bove the marsh, The south-
easterly one is bench-mark B, and the other one, which is 2 feet
higher, is bench-mark A,

Saxpy Hoox. U.S. C.S. . . . Eleva., 18,552 ft.

This bench-mark is a cross on the head of a copper bolt driven into
the wall of the main light-house, at Sandy Hook. The main light-
honse is an octagonal “tower, resting upon a circular foundation of
unbewn stones. This foundation projects on all sides about 8 inches
beyond the base of the tower, so as to form a sloping ledge. The
copper bolt is a few inches westward of the northwest angle, and 94
inches above the ledge above referred to.

Saypy Hook. U.8.C.8. . . .  Elva, 15509 ft.

This bench-mark is the center of the inner edge of the second
embrasure from the southwest corner of the fort, at Sandy Hook.

SrasrigAaT. U.8.C. 8. Mark IV, . . Eleva,, 9.283 ft.

"This bench-mark is the bottom surface of a square cavity (1 inch
square) cut on the north wing wall of the west. abutment of bridge
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over the South Shrewsbury river, at Seabright, The top of the
wing wall forms a series of steps, and the bench-mark is cut on the
first step below the top.

It is marked thus—  B. T3 M.

Sea GIRT. . . . . . . . Eleva., 19.47 ft.

A point of an arrow-head cut in the stone under second pillar of
the piazza at northeast corner of the porthern of the two four-story
buildings of the Beach House, Sea Girt.

SpriNg LiARKE. . . . . . . Eleva., 18.351 ft.
Elevation of underground mark, 13.978 ft. |

This monument (No. 4) is located on the lof of Life Saving Station
No. 8, Spring Lake, on the east side of Ocean avenue, between Ocean
Beach and Spring Lake. At the time of setting the monument the
station building was so located that the northerly edge of the roof
was about on the line of the lot, but the front was about 25 feet on
the avenue. The monument was set 27.6 feet back from the west
end of station, and 5 feet sonth of its south side.

It may also be located as follows: Beginning at the point where.
the line of south curb of St. Clair avenue intersacts the center line of
Ocean avenne, and running themce N. 227 15" E., 973 feet along
center line of said avenue to a point in line with south side of station ;
thence along the station 52.6 feet; thence at right angles to station, 5
feet to the monument. :

The monument was set with its top level with the surface of ground,
which was a little higher than the surrounding sarface.

TENNENT.' . . . . . . . Eleva., 89.91 ft.

This bench-mark is on a large oak tree at the east end of the Free-
hold and Jamesburg railroad station.

West ENp. . . . . . . Eleva., 12.256 ft.
Elevation of underground mark, 7.574 ft.

This monument (No. 3) is erected according to the description already
given (page 14, report 1885), but its top is placed even with the sur-
face of ground. It is located on the lot of Life Saving Station No.
5, West End, and is placed at a distance of 10 feet, measured perpen-
dicularly from the middle of the west end of station building, The

~
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line of face of north abutment of the Ocean avenue bridge, over Lake
Takanassee, passes 6 feet to south of center.of monument, and the
magnetic bearing of this line is 8. 75° 30 E.

‘The monument is 224} feet back from the line of Qcean avenne.

MORRIS COUNTY. :
Boontow. . . . . . . . Eleva., 412.94 ft.

A cross cut on the east corner of the coping-stone, level with the
railroad at the north corner of the Delaware, Lackawanna and West-
ern railroad bridge over the Rockaway river.

Booxrox, . . . . . . Eleva, 398.76 ft.

A cross cut on the upper granite step at the east end of the north -
wall of the Morris canal lock, 300 yards northeast of Main street.
This is also a canal bench-mark.

" DENVILLE. . . . . . . Eleva., 512.86 ft.

A cross cut on the northeast corner of a stone on the top of the
south wall of the Morris canal lock No. 7, right at the end of the
gate, when open. :

DENVILLE. . . . . . . Eleva., 508.77 ft.

This bench-mark is on the north abutment of the Morris and
Essex railroad bridge over Den brook. The point is on the outside
. corner of the third step from the top of the east end of the abutment.

DovER. . . . . . . ; Eleva., 575.15 ft.

A cross cut on the southwest corner of the west parapet of the
bridge over the Rockaway river at' Sussex street.

DovEr. . . . . . . Eleva., 572.99 ft.

A cross cut on the water-table at the sontheast corner of George
Richards’ brick bmldmg at the northwest corner of Blackwell and
Sussex streets, :

Laxe HoraTcoNg. . . “ . . Eleva., 925.67 ft.

A cross cut on the east corner of the north end of the west wall of
the race of the Morris capal lock at the outlet of the lake. This is

also a canal bench-mark.
R
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LincoLy PARK, . . . . . Eleva., 182.60 ft.

A cross cut on the southwest corner of the stone foriming the upper
step at the east end of the north wall of the Morris canal lock No, 12,
east.

MONTVILLE. .« . . . . CEleva, 239.57 f.

A cross cut on the summit of a very large reunded boulder im-
bedded in the tow-path at the edge of the canal, 200 yards east of the
lower plane. -

MoNTVILLE. . . . . . . Kleva., 387.87 ft.

A cross cut on a projecting stone on the top of the wall at the
south side of the square well into which the water falls at the top of
the upper plane of the Morris canal.

MORRISTOWN, . . . . . . Fleva,, 403,79 {t.

A cross cut on the east end of the sill, close by the west side, of
the most easterly of two wooden pillars at the entrance of the Morris
county court-house.

MORRISTOWN. . . . . . . Eleva., 78.09 fi.

A cross cut on the south end of the sill of the entrance to the
First National Bank.

!

MORRISTOWN. . . . . . . Eleva., 376.89 ft.

This bench-mark is on the flat surface, directly under the carved
stone cannon at the west corner of the base of the soldiers’ monument
in the city park,

Moust TABOR, . . . . . .  Eleva, 502,06 ft.

A cross cut on the northwest corner of the coping of the wall over
the north end of a culvert, under the Morris and Hssex railvoad, for
carrying off the overflow of a pond about one mile east of Mount
Tabor.

Porr Morgtls. . . . . . . Eleva,916.13 ft.

This bench-mark is on the southeast corner of the pier.at the
goutheast corner of an iron bridge over the race at the top of the
Morris canal plane.
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Port ORAM. . . . . . . Eleva., 665.61 ft.

A cross on the northeast corner ‘of the cast-iron bed-plate at the
northeast coruer of the bridge by which the High Bridge branch of
the Central Railroad of New Jersey crosses the Delaware, Lacka-
wanna and Western railroad.

Port OraM. . . . . . . Eleva., 585,25 ft.

A cross cut on the southwest corner of the east abutment of the
Delaware, Lackawanna and Western-railroad bridge over the Rocka- -
way river, one and one-haif miles west of Port Oram.,

Port ORAM, . . . . . . FEleva,61260 fi.

A cross on the outside corner of the upper step at the north end of
. the western abutment of the Delaware, Lackawanna and Western
railroad bridge over the Rockaway river, three-quarters mile south-
east of Port Oram.

POWERVILLE. . . . . . . Eleva., 454,92 ft.

This bench-mark is or the north corner of the coping at the north-
west end of the southwest wall of the Morris canal guard lock. This
is also the canal bench-mark No. 48.

N

Rocraway. . . . . . . Eleva., 523.18 ft.

This bench-mark is on the northeast corner of the flange of the
-cast-iron foot-plate at the portheast cormer of the iron bridge over
the Morris canal, at the foot of the plane.

Rocraway. e e . Eleva.,, 524.16 ft,

A cross cut on the outside corner, on top and at the west end of the
south abutment of the Hibernia Mine railroad bridge.

SHIPPENPORT. Eleva., 875.84 ft.

A cross cut on the outside corner of the highest of a series of steps
at the south end of the west abutment of the Delaware, Lackawanna
and Western railroad bridge over the Morris canal.

WHITEHALL. . . . . . Eleva., 183.51 ft.

On a point indicated by an arrow on top of the lowest course of
reasonry ab the southwest corner of the east abutment of the road
bridge under the Delaware, Lackawanna and Western railroad, at the
foot of the Morris canal plane No. 10, east. e

i
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OCEAN COUNTY.

BarwEgaT., | . . . . L. Eleva.,, 35.76 ft.

A cross cut in east end of lowest flagstoue step on south side of the
basement front door of Baptist church,

Bagxegat Crry. . . . . . . Eleva.,, 13.28 ft.

A cross cut on the center of the rib on the iron sill of the inner
door of Barnegat light-house.

Baexegar City. . . . . . . Eleva,, 13,14 ft,

This bench-mark is on a square shelf cut on the top of the stone
water-table under the center of the wmdows on the porth side of
Barnegat light-house,

MANTOLOKING. . . . Eleva., 4.146 ft.
Elevation of underground mark, 0.780 ft.

This monument (No. §) is located on the lot of Life Saving Station
No. 11, Mantoloking, on the beach about half a mile south of the
railroad station. It is placed north 67° east, 2 feet from the south-
west corner of the lot. The location with reference to property line
surveys is as follows: Begioning at a corner on the salt meadows,
which is south 14° west, 281 feet from the point of meadows at east
side of mouth of a small ereck, and north 85° west, 150 feet from
head of same creek ; running thence north 86° east, 550 feet to the
intersection of this line with the produced west line of above-
mentioned lot; thence north 22° east, 33} feet to southwest corner of
lot; thénce north 67° east, 2 feet to the monument.

[ This monument is set 3% feet deep, and rests on the old meadow
which underlies the beach at this place. The turf of the meadow was
not disturbed, but an area of cement was spread right upon it. It
can scarcely be entirely depended upon, but shrinkage of the new
cement and settlement of stone had only amounted to .014 foot one
- 1nonth after setting.]

Toms River. . . . Eleva., 30.38 ft.
Elevation of underground mark, 25.40 ft.

This monument (No. 6) is placed in the southwest corner of the -
Ocean county court-yard, § feet back from the iron front fence and 3
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feet east of west line of lot, Measured parallel with Washington
street, it is 28.75 feet west of the west line of Allen street produced,
72.3 feet west of center line of court-house, and 145 feet west of
southern marble true meridian monument which stands in southeast
corner of the yard. The monument is also distant 69.6 feet sonth-
westerly from the southwest corner of court-house.

Toms RIver. . . . . . . Eleva., 32.67 ft.

A cross cut on east end of stone door-sill of main entrance of Ocean
county court-house, Toms River.

 WARBTOWS. . . - . .+ Eleva, 12.664 ft,
Elevation of underground mark, 8.429 ft.

This monument (No. 7) is located at the cross-roads at the Hopkins
House, where the center line of the road from Waretown station, New
Jersey Southern railroad, to the shore of Barnegat bay, intersects the
easterly fence line of the main shore road. Tt is 86.2 feet from south~
west corner of hotel, 17.7 feet from northeast stone pier under porch
of store, and 20.7 feet from center of willow tree standing just to
southwest of it. Measuring along the produced first course of the
road running by a small graveyard to the bay, the distances are, to
edge of upland, 1,540 feet, to ordinary high-water mark, 2,850 feet.
The top-of monument was placed just below the surface of the road.

WARETOWN. . . . . . . . Eleva, 20,72 ft.

On center of southwest side of large granite (Falkinsburg) monu-
ment, on top of small, flat projection of the top base-stone directly
under the polished inscription-face, upon the bottom of which is eut,
“ Died May 10, 1855.” The monument is in the Waretown ceme~

' tery, east of main shore road.

WaiTINGS. | . . . Eleva., 173.46 ft.
Elevation of' underground mark, 170.583 ft.

This monument (No. 16) is located at the cross-roads in Whitings,
where the road from New Egypt to Toms River crosses the road
running along the west side of the New Jersey Southern railroad
from Woodmansie to Manchester. It is set in the center line of the
former road, and in line with the trees planted along the west side of
7~ the latter road, between the sidewalk and wagon track. Tt is 41.5
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feet southwest of the southwest corner of Mr. Wrigh't’s store; 11
feet from the west line of the street running pearly north and south;
88 feet to center of the main track of the New Jersey Southern rail-
road ; 21 feet to center of nearest maple tree of the row on the north ;
45,4 feet to center of the next; 21.7 feet to center of nearest maple
tree of the row on the south, and 46.9 feet to the next,

The top of this monument is below the surface.

WHITINGS. . . . . . . . Eleva., 172.53 ft.

On granite monument marking northwest corper of roads. It is
7 yards distant from southeast corner of large hotel, now unoccupied.

PASBAIC COUNTY.

CENTERVILLE., . . . . . . Eleva., 179.50 ft.

This bench-mark is on a small cut in a projecting stone, 4.6 feet
above the ground, at the west end of the north abutment of the road
bridge over the Morris canal, 1 mile southwest of Centerville. The
point is indicated by an arrow-head.

HAWTHORNE. . . . . . . Eleva., 42.83 ft.

A cross cut on the outside corner of the east end of the coping of
the north abutrment of the New York, Lake Erie and Western rail-
road bridge over the Passaic river.

Lirrie Farrs, . . . . . . Eleva., 194,90 ft.

A cross cﬁt on the northeast corner of the stone stll of the main
front door of the Dutch Reformed church.

Lirtie FaLis. . . . . . . Eleva., 174.67 ft.

A cross cut on the stone coping at the end of the iron railing on
the west side of the Passaic river, Morris canal aqueduct.

MouNTAIN VIEW. . . . . . Eleva., 175.74 ft.

A cross cut on the north corner of the west end of the coping of
the circular wall at the north end of the west abutment of the aque-
duct by which the Morris canal crosses the Pompton river.
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_PaTERsow. . . . . . . Eleva,, 108.51 ft.

A cross cut on the south end of thé sill of the Main street entrance
of 8t. Boniface Church, at the southeast corner of Main and Slater
sireats,

PaTERSON. , Fleva., 100.37 ft.

This bench-mark is a eross cut on the corner-stone at the northeast
corner of the Passaic county court-house.

Patersow, . . . . . . . Eleva., 89.92 ft.

A cross cut on the east end of the sill of the main front door of
the Market Street M. K. Charch.

PaTERsON, . . . . ) Eleva., 95.94 fs.

A cross cut on the north end of the sill of the main entrance of the
First Presbyterian Church.

PATERSON. . . . . . . . Eleva., 175.96 ft.

A cross cut on a projection in the lowest corner-stone at the south-
east end of the west abntment of the Delaware, Lackawanna and
Western railroad bridge over the Morris canal, between Little Falls
and Patersen.

RICHFIELD, .. . . . . FEleva, 18256 fi,

A cross ‘cut on the porth end of the east abutment of the bridge
over the Morris canal. The point is at the end of the timber on
which the bridge rests.

BALEM COUNTY,

DARETOWN. . . . . . . Eleva., 127.80 fi.

This bench-mark is a cross cut on north end of stone door-siil of
front entrance of Daretown Presbyterian church.

Erver. . . . . . . TFleva, 116.83 fi.

This bench—mark is a cross cut on west end of marble door-sill of
front entrance of brick public school-house,

RippLETON JUNCTION. . . . Eleva,, 41.25 ft.

This bench-mark is on the frog (1 faot from its point), at the june-
tion of the railroad from Swedesboro with the ;'allroad from FElmer
“to Salem. . !
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SaLEM, . . . . . . . Eleva,, 14.67 ft.

This bench-mark is a eross cut on south end of granite door-sill of
front entrance of Xpiscopal church, on Market street.

SALEM. . . . . . . Eleva., 15.88 ft.

This bench-mark is a cross cut at the foot of fluted column, on
south side of entrance to surregate’s and clerk’s office.

‘WoobsTows. . . . . . . Kleva., 47.67 ft.

This bench-mark is a cross cut on south end of marble door-sill of
front entrance of brick Baptist church, on Main street.

WoonsTown, . . . . . . Eleva., 46.12 ft.

This bench-mark is a cross cut on north end of lowest stone step of
front entrance of Woodstown Hotel.

WoonsTown. . . . . . . Eleva., 58.74 ft.

This bench-mark is a crog.s cut on southwest end of marble door-
sill of brick National! Bank of Woodstown.

SOMERSET COUNTY,

Bouxp Brook. U. 8. C. 8. . . . Eleva., 32.483 ft.
This bench-mark is the bottom surface of a square cavity cuf on
top of stone abutment (northeast eorner) of New Jersey Central rail-
road bridge, about one-fourth mile east of Bound Brook station.
It is marked thus— B.OO M.

Bouxp Broox. U. 8, C. 8. . . . Eleva., 35,744 ft.

This is the bottom of a square cavity (1 inch square by one-third
inch deep), cut on top stone of west end of north abutment of read
bridge over Raritan river, at Bound Brook.

It is marked thus— B.O M.
XITL
1881,
East MILISTONE. . . . Eleva, 45.48 ft.

A triapgle on the southwest corner of a stone supporting south gate-
post at entrance to N. 8. Wilson’s brick residence, south of Thatch-
ler’s drug store, at easterly corner of Market street and Railroad
avenue.
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GRIGGSTOWN, . . . . . Eleva., 44.07 ft.

Ou summit of stoue, indicated by an arrew, standing at east corner
of Edgar’s mill, on west side of eanal, at Griggstown.

GRricasTOWN. . . . .. Eleva, 50.53 ft,

A triangle on the coping of west lock wall under cast edge of
bridge, at Delaware avd Raritan canal lock, half a mile south of
Griggstown,

Norru Brancu Stamion. U, S. C. S. . Eleva., 84.880 ft.

This bench-mark is the bottom surface of a square cavity cut near
the top of the southwest corner of New Jersey Central railroad
bridge over the north branch of Raritan river, 2 short distance east of
the North Branch railroad station,

It is warked thus—  B. 3 M.

XV. : *
Rocky HiwL. . . . . . . Eieva., 43.91 ft.

Center of triangle cut on the east end of stone door-sill ab entrance
of old stone grist-mill beside race, 50 rods west of railroad station.

.

SoMervinLe, U. 8. C. 8. ., . . Eleva,, 31.8300 ft.

This is the bottom surface of a circular cavity in the metal on top
of the southern ¢ true meridian ” granite post, in grounds of the court-
house, Somerville.

Somervitie. U.8.C.8. . . o Eleva., 91.280 ft.

This bench-mark is, as usual, the bottom surface of a square cavity
eut in stone, at the base of the easternmost pillar of the front of the
court-house, Somerville.

G.
It is marked thus— B.O M.
U.BC.&G. B
1881.
SOMERVILLE. . . . . . . Eleva., 46.28 ft,

This bench-mark is indicated by a cross ent inside of a triangle on
the east edge of the west abutment under the center of the railroad
track on the truss bridge carrying the South Branch railroad over
the Raritan river,
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WEsTON, . . . . . . . Eleva., 42.97 ft.

A triangle cut on the coping of Delaware and Raritan canal lock
and six feet north of east edge of lock bridge.

SUSSEX COUNTY.
ANDOVER, . . . . . . . Eleva., 638.05 ft.
This bench-mark is on the large gneiss rock on the bank, oo the
east side of the Sussex railvoad, 145 yards north of the station and 9
yards north of the cattle-pens.

ANDOVER. . . . . . . . Eleva., 584.80 ft.

This bench-mark is on the frog on the east rail of the Sussex rail-
road and on the north rail of the Lehigh and Hudson River railroad,
at their grade crossing, just north of Andover.

BrarcRVILLE. . . . . . . Eleva., 526.77 f.

A cross cut on the center of the large stone (one foot from its west
edge) in the top course on the west end of the north abutment of the
Sussex railroad bridge over Dry brook, 25 yards south of crossing,
over the railroad, of the road to Augusta and southeast of the entrance
of the road to Swartswood. The bench is not on the single stone
which is upon the top of the wall.

BrancHVILLE. . . . . . . Eleva., 579.69 ft.

A cross cut on the southeast corner of the first step below the wide
surface-stone at the entrance to the cellar ou the front of the west
coruer of Stivers Hall, on the north side of the road forks.

BRAXCHVILLE JUNCTION. . . . . Eleva., 560.73 ft.

This bench-mark is on the east rail of the Sussex railroad (Branch-
ville branch) and the north rail of the New York, Susquehanna and
Western railroad, at their erossing.

CarpPENTER'S PoInT. . . . Eleva 452 30 ft.

This bench-mark is the top of State line monument, at the road
which runs from Port Jervis to Montague.

CARPENTER’s POINT. . . . . Eleva., 421.36 {t.

This bepch-mark is the top of the State line monument, on the
east, shore of the Neversink river.
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CarpeENTER'S Pornt. . . . . . Eleva., 414.99 ft.

This bench-mark is on the Tri-State monument, at the meeting of
the boundary lines of New Jersey, New York and Pennsylvama, on
the extreme point at the forks of the Delaware and Neversink rivers.

CARPENTER'S POINT, . . . . . - Eleva,, 480.93 ft,

This bench-mark is on the State line monument on the east side of
the turnpike to Deckertown, at the Twa States Hotel.

COLEVILLE. . e e . Eleva,, 791.95 ft.

A cross cut on the east corner of the most casterly of three large
flagstones under the porch of the lower hotel.

CoLEVILLE. . . . . . . ‘Eleva., 908.30 ft.

A cross cut on the large boulder at the entrance of the road to
Sand pond, about 1 mile northwest of Coleville.

CoLver’s Gar. . . . . . . Eleva., 915.35 ft.

This bench-mark is on the summit of a conglomerate boulder en
the northeast corner of the roads meeting in the gap.

PrcxerTOWN., . . . . . Eleva., 440,92 ft.

A ¢ross on the south end of the stone door-sill of the brxck store
building on the northwest corner of the streets on the south corner of
the open triangle opposite Decamp’s hotel,

DECKERTOWN. . . . . . Eleva., 441.67 ft.
A cross ent on the stone water-table on the southeast corner of the
brick building (with thé north end stone and corners trimmed with

the same) now used as a furniture store. It is 45 yards north of the
Union House.

FrawruiN FurNace. . . . . Eleva, 535.45 ft.

This bench-mark is the frog at the junction of the Sussex railroad
with the New York, Susquehanna and Western railroad.,

Frawxrin FURNACE. . . . . Eleva,, 560.13 ft.

This bench-mark is on the stone water-table at the southwest corner

{frout corner towards the new furnace) of the company’s brick store
and office.

——
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Harwesvicrie. . . . . . . Eleva., 633.29 ft.

A cross cut on the top of an imbedded rock, with rounded summit,
on the east side of the road, 40 yards north of the corner of roads at
which the church and sehool-house are sitnated.

HarsesviLoe, . . . . . . Kleva,, 748.62 ft.

A cross cut on a white rock on the sonthwest corner of the junction
of the roads, about 2 miles south of Montague, and 1} miles north
of Hainesville,

Hien Powsy. . . . . . Eleva., 1800.21 ft.

This bench-mark is the highest point of the bed-rock on the sum-
mit of the mountain.

Hion Pornr. . . . . . . Eleva., 1804.30 ft.

This bench-mark is a cross cut on the top of a boulder on the
summit of the mountain. This is the highest point in New Jersey.

LAFAYEFTE, . . . . .. Eleva., 549.94 ft.

This bench-mark is on the sumimit of a limestone boulder, indicated
by an arrow, at the east corner of the main cross-roads in the village.

LAPAYETTE. . . « . . .  TEleva, 512.60 fi.

A cross cut on the southeast corner of the limestone on top of the
south abutment on the east side of the Sussex railroad track where it
crosses above the wagon road, just east of the cross-roads, abont 1
mile north of the village.

MONTAGUE. . . . ) . Eleva., 520.82 ft.

A cross cut on the mugh stone water~table nedr the bar-roem door
of the Brick House hotel,

NEwrTON. . . . . . . . Eleva, 601.94 ft.

A cross cut on the stobe sill of the most northerly of three doors
(baggage-room) in the east side of the Newton station of the Sussex

ratlroad,

Newror, . . . . . . . FEleva,, 649.63 ft.

A eross cuf on the east end of the stone sill of the north door to
the clerk’s and surrogate’s offices.
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Newrton, . . . . ] . . - Eleva., 648.68 ft.

A cross cut on the east end of the outside of the stone door-snll at
the entrance of the Sussex connty court-house.

Newrtox. . . . . . . 'Eleva., 678.46 ft.

A cross cuf on the east end of the stone door-sill at the corner of
the jamb of the central entrance of the Presbyterian church.

StaxmoPE. . . . . . . . Eleva., 871.13 fi.

A cross cut on the northwest corner of the cap-stone of tarret
supporting the cable at the southeast corner of the hridge over the
Morris canal, at the outlet of the reserveir.

StavuorE. . . . . . . . Eleva., 864,15 f1

A cross eut on the outside corner of the coping at the west end of
the worth walt of the Morris canal lock, at the ontlet of the reservoir,
This is also a canal bench-mark.

TorTLe’s CORNER. . . . . .  FEleva, 756 87 f1.

This bench-mark is on the summit of a large boulder on the north-
west corner of the roads meeting about three-quarters mile south of
Tuttle’s Corner.

WATERLOO. . . . . . . Eleva., 655.44 ft,

A cross cut on the southwest corner of the north abutmeunt of the
Sussex railroad bridge over the Musconetcong river, at the head of
Waterloo pond.

WHITEHALL, . . . . . . Eleva,, 777.05 ft,

This bench-mark is on the summit of the most westerly of two
spurs of the gneiss rock at the northeast corner of the road from
Stanhope to Andover and & road running northeast, at the north end
of the Cranberry reservoir,

WHITEHALL. . . . . . . Eleva., 705.58 ft.

This bench-mark is on a small rounded suremit, marked by an
arrow, on top of the coping-stone, 2 inches back of the face of the
wall, and directly over the center of the keystone of the east side of
the stone arch carrying the Sussex railroad over the wagon road, just
north of Whitehall and about 1 mile south of Andover,

!
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UNION COUNTY.

Erizaeerd. . . . . . . . Eleva., 36.44 ft.

A cross cut on the south end of the stone sill of the main front
door of the First Presbyterian Church.

FrizABETH. . . . . . . . Eleva., 32.71 ft.

A cross cut on the south end of the stove sill of the main front
deor of the Union county court-house. '

ELIZARETH. .; . . . . . . Eleva., 38.45 ft.

This bench-mark is on the pier supporting the North Elizabeth
railroad station, situated between the east-bound freight and passenger
tracks. The point is a cross at the north corner, on a projecting tier
of masonry, about 1} feet from the ground. It is also a railroad
bench-mark, and is marked in red paiot thus— B, M. O

Laxpexn. . . . . . . . Eleva,, 25.80 fi.

This bench-mark is a cross on the southeast corner of the west wall
of the Pennsylvania railroad bridge over Morse’s creek, a quarter of
a mile southwest of the station.

LiINDEN, . . . . . . . FElva,1970ft

This bench-mark is on the north abutment of the Pennsylvania
railroad bridge over the north branch of Morse’s creelk, about a mile
and a balf north of Linden. The point is marked by a cross ou the
sonthwest corner of the stone on which the northwest corner of the
bridge rests.

Ranway. . . . . . . Eleva,, 18.81 f1,

A cross cut on the stone foundation at the northwest corner of the
Second Presbyterian Charch, A niche in the buttress at this corner
exposes the foundation for an area about 6 inches square; on this is
the cross. '

Bapway. . . . . . . Hleva., 20.47 ft.

This bench-mark is a cross cut on the northwest corner of the stone
on the south abutment of the Perth Amboy branch railroad bridge
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over the south branch of the Rahway river., The point is about 1
foot below the level of the track and 7 feet west of the center of the
south-bound track.

WARREN COUNTY.

BELVIDERE. .« . . . . TElva, 2409 f.

A cross cut on the east end of the door-sill of the stone water-tank
at the junction of the Lehigh and Hudsen River railroad with the
Belvidere division of the Pennsylvania railroad.

Bervipere., ., - . . . . . Eleva., 285,01 ft.

This bench-mark is on the west end of the stone door-sill of the
surrogate’s office. It is the most westerly of the three doors in the
front of the Warren county court-house.

BeLviDERE, . . . . . . Eleva., 2838.88 fi.

A cross ent on the northeast corser of the stone sill of the middle
door of the First Presbyterian Church, which stands on the west side
of the city park.

BROADWAY. -« . . . . [Fleva,434.73 f1.

This bench-mark is on the southwest corner of a square-dressed
stone, 24 feet from the end of the wooden sill lying on it, at the south

side of the floodgate of the Morris canal, just south of the road from
Broadway to Montana.

BUTTZVILLE. . . . . . Eleva., 383.00 ft.

.This beoch-mark is on the joint of the south rail of the Lehigh
and Hudson: River railroad, at the north end of the stone wagon
bridge, 225 yards east of the station,

Burrzvitie. . . . . . . Eleva., 423.32 ft.

A cross cut on the outer edge of the coping-stone on the south side
of the Delaware, Lackawanna and Western railroad track, and
directly over the keystone of the center arch of the stone bridge over
the Pequest river and the Lehigh and Hudson River railroad, juss
<ast of Buttzville, ‘
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BurrzvitLe. . . . . . Eleva., 364.44 ft.

A cross cut on the top of the main wall of the west abutment, at
the angle of the wall on the north side of the track where the Lehigh
and Hudson River railroad crosses over the wagon road, aboat one
mile west of the station,

Eastox, Pa. U.8.C.S. . . . . Eleva, 214401 f.

This bench-mark is the bottom surface of a squnare cavity eut on
top of a pier (north side of New Jersey Central railread track) of
bridge across the Lehigh river at Easton. It is on the pier at the
west end of wide part of bridge.

U.8 .
It is marked thus— B. T3 M.
XIX,
Eastow, Pa. U. 8. C. 8. . . . . Fleva., 357.186 fi.

This is the bottom of a square cavity cut in foundatiou stone at
west corner of the jail at Haston. The front of the jail is built of
red sandstone and the foundation of blue limestone.

Eagron, Pa. U. 8. C. 8 . . . FEleva., 363.488 ft.

This bench-mark is the bottom surface of a square cavity ent on
the sill of a blind window on east side of Easton court-honse. This
side of the court-honse has two blind windows, but the one used is
the one nearest to the front of the building.

U.5.0. &G, 8.
H.
It is marked thus— LM,
1881,
HACKETTSTOWN, . . . . . Eleva., 594.81 ft.

This bench-mark is on the sandstone water-table at the northwest
side, close to the brickwork, of the Centenary Collegiate Institute.

HACKETTSTOWN. . . . . . Eleva., 573.18 ft.

An arrow-head cut on the corner toward the road, of the top of
the northwest wing wall of the Delaware, Lackawanna and Western
railroad bridge over the turnpike, just south of Warren furnace.

HyuToriNsoR’s STATION. . . . . Eleva., 239.44 ft.
This bench-mark is the bottom of a slot cut in the north end of a
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Jong yellow stone at the north end of theé main wall of the stone
bridge over the wagon read. -
LoraTcoNag. . . . . . . Eleva., 218.95 fr.

A cross cut on the summit of the most westerly stone in the coping
of the north wall of the upper Morris caral lock.

Marmin’s CrEEX SraTion. . . . Eleva,, 226.85 ft,

A cross cut on a red stone on the south end of the wall on the east
side of the railroad track, and the south side of the wagon road, at
the crossing near the north end of the station.

NEw ViLLaee., . . . . . . Eleva., 435,36 ft.

A cross cut on the rounded summii of the coping-stone on the west
side of the south wall of the Morris canal lock, west of the village,
The summit is 1.5 feet from the end of the wall, and about 3 yards
from the tail-gates.

Oxrorp FurNace. . . .« Eleva, 479.77 .

A cross ent on the east end of the stone sill of the front door of the
Oxford Iron and Nail Co.’s brick store, on the north corner of streets,
Just south of the railroad station.

Oxrorp FoeNace. . . . . . Eleva., 501.84 ft.

A cross cat on the east end of the stone door-sill of 'the front door
of the Second Presbyterian Church,

Puirriespure. . . . . . . Eleva., 195,56 {t.

A cross cot on the northwest corner of the stone water-table under
the column on the east side of the north entrance of the Pennsylvania
railroad station, at "the east end of the covered bridge over the Dela-
ware river.

NEar Prwuipspure. U.8.C.8. . . Eleva, 262.986 ft.

This bench-mark is the bottom surface (center} of a square cavity
cut in coping-stone at east end of north parapet of stone bridge {New
Jersey Central railroad) over the Morris canal, about 13 miles east of
Phillipsburg.

It is marked thus— B. O M.

1881,
8
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Porr CoLDEN. . . . . . . Eleva., 570.16 ft.

This bench-mark is on the southeast corner of the masonry, at the
gates of the flume, at the head of plane No. 6, west, Morris canal.

Porr MORRAY. . . . . . . Fleva., 630.99 fi.

This bench-mark is on the north corver of masonry of the gates at
the head of the flume of the Morris canal plane No. 5, west.

Porr Warren., . . . .. . Eleva,, 334.39 ft.

A cross cut on the southeast corner of the bottom step of a series
forming the énd of the foundation wall at the southeast corner of the
wheel-house of the Morris canal plane No. 9, west.

RoXxBURY STATION. . . . . . Eleva., 245.47 ft.

This bench-mark is on a cross on the northeast corner of the south
abutment of the bridge over the wagon road at the north side of the
Pennsylvania railroad station.

Saxron Faris. . . . . . . Eleva,, 642.86 ft.

A cross cut on the corner of a stone in which the west tail-gate is
anchored, close to the sonth side of the quoin, Morris canal, lock
No. 4.

Saxtox Faris., . . . . . . Eleva, 637.69 ft.
A cross on the coping of the west lock wall, just back of the mid-

dle of a groove for temporary repair dam, just above the chamber for
the head-gate of the Morris canal guard lock.

SrEwARTSVILLE. . . . . . Eleva,, 405.83 ft,

A cross cot on the foundation at the east corner of the wheel-house
at the Morris canal plane No. 8, west.

STEWARTIVILLE, . . . . . Eleva., 374.25 ft.

A-cross eut on the northwest corner of the square-dressed stone on
which the bed-plate of the truss rests, at the north end of the east
abutment of the Morris and Fssex railroad bridge over the Morris
canal, east of the station. This stone is on a level with the bottom
of the sills of the wooden bridge, and the corner is 12.7 .feet from
the sill.
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WASHINGTON., . . . . . . Eleva., 462.01 ft.

This bench-mark is on the corner of a stone under the iron column
at the northeast corner of the Beatty building, at the southwest corner
of Belvidere and Washington avenues,

[

WasHIRGTON, | . . . . . Eleva., 485.52 ft.

*This bench-mark is on the west end of the brownstone door-sill,
close to the corner of the brickwork, of the main (middle) entrance
of the Presbyterian church.

WASHINGTON. . . .o . Eleva., 487.54 ft.

This bench-mark is on the stone water-table of the Windsor Hotel,
a brick building facing on Washington avenue. The point is on the

rear corner of a wing, with three windows, extending back from the
* main building on Belvidere avenne,

W ASHINGTON. . . . . . Eleva,, 508.08 fi.

This hench-mark is on the northwest corner of the north end, on
top of the wall supporting the wooden Rume at the top of Morris

canal plane No. 7, west. The point is also a canal bench-mark, and
is marked with red paint.

WASHINGTON, . . . . . . Eleva,, 463.05 £,

A cross on the southeast corner of the highest of thrée stone steps
at the entranee of the First National Bank, on the northwest corner
of Belvidere and Washington avennes.

ELEVATIONS OF PROMINENT POINTS IN NEW JERSEY, REFERRED
TO MEAN SEA LEVEL,

*'The following list of elevations ineludes the latest and best deter-
minations. In case of difference between these elevations and those
shown on the map, these are to be preferred, as they have been ad-
justed to the Sandy Hook datum. These elevations are not so care-
fully determined as those in the list of bench-marks preceding,
and those should always be used when great accuracy is required, but
the following are sufficiently accurate for all ordinary purposes. At
the railroad stations it has been customary to note the elevation at the
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rail joint nearest the center of the station. At railroad crossings, a
joint was usually taken also,

This list of elevations will be found convenient for reference, and
will be especially useful to those who may not have access to the
topographical atlas. It gives the highest point in each county and
some well-known point in each town and village.

Atlantic County.

Atsion. Rail at erossing just west of station.......... brtees v et s e 474
Bakersville, Nail in deor-sill of Central M. B, Church..oiviiiins cines reerne 27.6
Bargaintown. Stene at northeast corner of west abutment of bridge over pond, 8.8
Buena Vista. FEnst rail at station., ... verersentenrerees R RO 1647
Cedar Lake. “West rail at crossing by station...... Venterriverrnnrany v reireens voiman 84.0
Da Costa.  Novth rail at crossing by station, C. & A, R Bu conninnineniennn 84.3
Doughty’s station. North rail, €. & A R B vrciniinincrmsnsinineer
Downstown, Bench-mark on button-bal) tree, just east of store....

Tonglish Creek. Bench-mark on willow, in front of SLOTe .ocveersimivrerneironnines
English Creek station.  South rall.eeoincicinn feehrermvemianennuonttonara e tenee 60.4
Fatelville. Bench-mark on oak, northwest corner, by M. E. chureh.....o.ooone 23.6
Frankfort Avenue station. North rail at crossing, G, & A B Beveevvnenicons e 601

Germania station. North rail at erossing, C. & A B. R 504
Highest point in county, near Hammonton Coast Survey station, one mile

northwest 0f FHamumonton ... . ainsrinnrieesny stssasresosstastirsnrecs ranies 152
Tandisville, North rail at station ..o veatserianreraiens saeear e b e e ranieben 1181
Landisville. Rail at crossing of N. J. 8. R R.and W. L. R Rovevein i 120.5
Lecds Point. Bench-mark on wild cherry at sontheast corner, just west of hotel, B84.0
Mays Landing pond. ..o, T USRI 13.
Murphy’s statign.  North rail at crossing, C&A R Roceeennininnnee 1145
Parkdale station. North rail at crossing...coeeeeeeee veonesinarieeieasasaaae e 598
Pleasantville. Rail of P. & A, €. K. R. at shore road crossing.... e 2532
Pomona station. Norsh rail at crossing, O & A B R i .o 662
Port Republic. Projecting stone at southwest wing wall of draw-bridge eeeeee. 7.1
TRichland. Rail at erossing northwest of SERLION . L.ocvsiieniinsnnaririeee 994

Richland Coast SHIvey SEAtion....ueesmuimineenn s s 109.
Smith's Danding. Bench-roark on large ailanthus tree in front of house, just
SOUER OF COTNBL. . oevrssrerarrasniarssrorsassssssss e imrevenraerteea i nrainiennnaranenahrn
Weekstown., East end of wooden door-sill of school-house owrmisna e 20.0
Weymonth, Beneh-mark on button-ball tree at road forks, southwest of paper

[215 1) STOUUU PR tvereae rreasteran . 44.4

Weymouth pond. .. cieim esvista st s

Bergen County.

Alpive. Bench-mark on oak, northeast corner of cross-roada on top of Pali-
BAAEE THOUDLAIIL . «reausesrveresnrsssnsesrnetnerasessaratsamstscssusanaricnntissrsnripnesivs 441.2

Arcola, Cross on stone door-step 0f S10T2. i it narre sttt s 49.7
Bergen Fields, Rail at crossing north of station...... UUUOUUI ;1! X 3]

Camp Gaw. Norih rail at station...c.ueeuens ersvieersnars hesssareanns eersriianre . 3808
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Bergen County—Continuad.
Cherry Hill. Rail at crossing by station,..,...ccocorriiiiriiviccinnininnniniinnne,

Corona. Rail at station .....coonivieririinsnionnnnnnas erirrraseerare st areeas PR . 68
Cresskill.  Bail at station....oivveuiiens . 409
Ttna. Rail ab station. cocc. cvreriiiisreieins irnisisimsssesonrsersosinsen ree . 460
Fort Lea. Lowest step, main entrance of Madonna R. C. Church. .o, 3142
Franklin lake...... Jeteeeaetrat o rairin st peresinn e eeerat b b e a e 414,

Hackengack river at State line...... bevemsieraa v irsnarenea e rrmerraasearrs s 45.

Highest point in county, Ramapo mountain, near State linte.vee crriesres easenn 11086,

Highest point of the Pallsades ..o viiiomeiniiiis i i e i 545,

Hillsdale. Trog at station......cceovvevsseein o B73
Kingsland, Rail at crossing near station. ... - 282
Leonia. West rail at crossing near station......e e, .. b3
Lodi. Rail at Main street crossing........co.oinie trataeeies o fetsevaresara e 248
Maywood. North vail at crossing..........cee.e. bereerenees verenes D, 68.8
Midlend Park. Rail at station ..o i ices s 202.9

Montvale. Bench-mark on oak, opposite the Grove House.uainsiiniinnn., 1805
Neuvy. Rail at station... covvevaeeecrnnnness
New Milford. Rail at crossmg by sumon

Norwaod. Rail at station...

Qakland. South rail at 5tatmn .................................. Fereeeresanssnrreaans
Oradell. Rall at Station. ..o riemveveii it i v NPT
Park Ridge. West ratl at station.......... PPN feedrian e revenas ”
Pasgkack., West rail at crossing south of station.......... vor eenes denatens e
Ramapo viver., At Oakland........ bee vttt egas e arebansieeras berres ceaenbrebas 207,

* Ramapo viver. At Buffernil. v v e verenenns 272,
River Edge. Rail at crossing by station. ... e 18.2
River Vale. Bouth edge of mill-astone n gouth door of school—house ......... . 701
Rochelle Park. Souath rail at crossing by station .. 461
Rottenr pond, in Ramapo mountalil «ovoeceirviinne sivvivieseecsnvernsiasis servenna 534,
Rutherford. Top of monument near flag-staff; in grass plat behind station..... 473
Saddle River. Waest corner of siil, main door of stone church.,...c...ceercene,. 26901
Schraslenburg, Rail at crossing worth of station........ B U 18.8
State line monvments,

B 1 T U UV PPP PPN 200.3
- . 2.4
109.0
1684
78.8
e 160.
. 2722
. 2276
393.6
................................ D PSPPSR UPURPTPPIPR: 5%
D PP S AU PPN OTPIN 302.4
' 4179
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Bergen County—Continued.

S T TR T T T T PR PP Ty

17th... cvrren eaeeacetiats venseeerrspanenenas vevesreroneens 1656
Westwood. Southwest corner of large stone s]ab at entrance of Van Embu.rg
& Bogert's store . SOOI ORSUOUNPPR | . X .
Woodridge. Rail at crossmg by stahon S SO TOURRURT 11 X |
Wortendyke., Sill of left enfrance to sﬂk mll] ........ veserimrai rermmreiieses 258.5
Wyckoff. Northeast corner of door-sill of Reformed churehoviiviiivnienninnse 356.2

Burlington County.

Apple-Pie hill........ bretanns Crntervmre soerer P e 209,
Arney’s Mount. Highest point In e0unty..vevervicmriinierorniermnininnssnscercnnen 230,
Batsto. Bench-mark on ]arge buttonwood, oppos:te mll] ........................... 111
Bear Swamp hill....... waornayeniain ivmererrereseatnsracenvrante s seenss 160
Beverly. South rail at crossmg west of stamon ....................................... . 301
Brown's Mills station. North rail at crossing......... Cerremrey i enant e 71.3
Buddtown. ng—bo]t center of east arch of iron bndge over Stop-the-Jade

TOh ... vesnriane SO TSTURUTUUUTRTRIR - X |
Bustleton. Bench~mark on oak at corner by clmrch ....... VPPN - s X1
Columbus. A cross ent ou curb opposite hotela..voioiniviann it rarrseerrarees 83.2
Cookstown. Bench-mark on maple diagonally opposite hotel......vuneiiiincnns 83.6
Crosswicks. Step at entrance to basement of Episcopal ehurch...ccivieriiin. 8012
Crowleytown. On red sandstone under northwest corner of school house. ..... 13.3
East Moorestown station. North rail at crossiag........ Ve
Edgewater Park, North rail at crowing east of station.......... -

Evesboro, Bench-mark on maple at porthwest corner of cross-roads
Four-Mile Rilli.ooiivirrninnsrcrrrncrmse e reeraens ae e

Georgetown. Bench-mark on maple at cross-roads .o e venninne
Green Bank. Bench-mark on rock at forks of roads Just sonth of blacksm:th
SBOP. e cvae s eeariirsn e rerarseraassnrrrans N b eh ceeh e at e e aa e b 25.6
Hainesport. Bench-mark on maple north of railroad and west of road, near
SEALION Leraeives v reren et e s era rreteteaanenes e 30.2
Hanover station. North rail at erossing......ccovveeeciaenines Vraerevenenesbrsarauns )

Harris station.  South rail at crossing, 300 yards east of........o.cveeieens
Harrisville. Top of pipe used as guard, east corner of paper miil...
Hartford, Bench-mark on cherry tree, In front of staEHOD. i

Huckleberry hillv et i icisnaar e eens renanrranrat e srearaeanen 141,
Indian Mills. Bench-mark cn ozk at cross-roads in front of church. ........... 75.6
Jacksouvilie. On stone at northeast corner of road to Jobstowtn ..ocvuerinnieniens 70.6

Jacobstown, Northeast corner of stepping-stone in front of D. L. Platt's store, 1792
Jacobstown. Hill 1 mile northeast of .cccveirecnieiimmmmsisrcemrim e oo, 198,

JFeroima Mount. ...t s e rerres ereesieeeerertiaares nrtrraan 949
Jobetown. Rail at crossing of Mount Holly tarnpike......... P Vereraainanie 4.2
Kinkora. North rail in front of Station....uue cvrriien e e 10.2
Tewistown. Rail of P. & H. BR. R., just west of cross-reads......... reresy BB
Lewistown., Hill on road to Brown’s Mills, 2 miles southeast of. ...l 175
Lumberton, On mile-post (2 miles to Motnt Holly).wwveeoreameninans mrnsanenias 23.3
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Burlington County-—Continued.

Lower Bank., Bench-mark on oak at north end of bridge over river........... 3.1
Masenville. Bench-mark on maple, in front of post-ofice. i iniivorinan
Maple Shade station. North rail at crossing ....c.coeerivenvcinonn o, 408
Marlton. Rail at erossing, 300 yards west of station....cvvevimiccciviieiivinonenn 87.9
Medford. Water-table, northwest corner of bank.......oveiiiees . 65.7
Mount Holly Coast Survey station. Top of the mouni ......vmiveenneiciinnnn, 188,

Mount Laurel, Bench-rvark on maple, northeast corner of cross-roads .......
Mount Laurel .o i et eae e .. 173,

New Gretna. Bench-mark on oak at east end of hotel., 9.8
New Lishon. Door-sill of schoolhonse...cor e cerriciinsrrrneris svennnnee LB
Palmyra., South rail at erossing by station ... s . 205

Pointville. Bench-mark on maple at northeast corner of road, opposite hotel, 143.5
Raneceas, Ou wmarble stepping-stone in {ront of store at southwest corner of

Main street and road to Centertom .ov.eiiririniesivienaae e aneies e 68.1
Recklesstown, Bench-mark on buttonwood at meeting of four roads..........., 91.8
Retreat. Tl 2 miles southeast of .vvvervivnienriirinns eebenerer st aears e e 131.
Riverside. South rail at crossing by station....civrir e e, 17.1
Riverton, South rail at crossing by station ........civrevi e, 20.5
Shamong. North rail at crossing by station.........co i . 1.1
Smithville, Bench-mark on onk east side of road, 40 yards south of station... $0.8
Stevens' station. Sonth rail at crossing... ..o e ervessriarianrans 24.2

Sykesville. Large stepping-stone in frout of Newbold’s house........cosseineea.. 1919
Tabernacle, CrosseIORAS. vuieevrmeremrricsaserisrririr e cerrvta e esreneasba s res
Taylor's Mount. ... cvieriaesnacrasnns
Vincentown. Lowesi step of bank
Wading Biver. Most westerly bolt in northwest wing wall of bridge.. ........ 7.3
‘Washington, Bench-mark on oak at corner of roads to Quaker Bridge and

Hampton Gate..cinem e e 55.9
Wood Lane station.  'West rail at crossing......oaian bt besbens s e reae R 56.7
Woodmansie.  Norsh rail at crossing by station....... PTOTUROTROTORIRY SO 158.9
Wrightstown, Cross on stepping-stone opposite hotel.., ....... beetsameeeeaeanae, . 135.9

Camden County.

Ancora. Bench-mark on lar, ge tree south side of rmh‘oad at crossing, seee 953
Ashland. Norih rail at crossing by station...eee i i 721
Ateo. Bolt in top of hitching-post at souih corner of Woodland’s store......... 185.5
Ateo.  Hill northeast of StAtion... .o cviiiinniin s s we 178

Berlin. West rail at Haddonfield road........s ceevvennes
Berlin, Coast survey statlon., ..o .
Blackwoodtown. Bench-mark on willow at ceoss-roads ...ovviveee e T48
Blue Anchor. Bench-mark on large cak in south forks of roads.”.covivnninnns 152.1
Chew’s Landing, Bench-mark on cedar near chuteh.. i 2.3
Clementon., North rail at crossing south of station..... 61.3
Collingswood. South rdil of north track at crosing.... 252
Cuthbert’s. South rail of north track at crossing....... 354
. 54.0

Dudley. North rail at crossing by station ..eiisviisresreinennasn,
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Camden County—Continned.

Kilishurgh. *On curbstone at northwest corner of eross-roads..coeernicienionnee 58.7
Ehu. Rail at crossing by station....... A eaeranea et paer ey ey eea e cre e vaees S 982
Gibbsborough. Corner of stone wall at southwest corner. ........ renteaee e 999
Glenwood. North rail at erossiag........ arnes remreas i reraassara i na e e 485
Gireat Egg Harbor river, at New Brooklyn

Haddontield. North rail at crossing, one-third mile northwest of station....... 30.3
Haddonfield. Hill 1 mile south of ..., cooimmii s 140.
Highest point in county, 24 miles northeast of Berlin... TSRS T X
Mount Ephraim. Cross on guard-stone, southwest corner of Cross- roads ........ 62.7
Parkdate, Rail af station.. coceverinviriiieni i ceeraen erraians 59.8
Pensauken station. Souath rail af crossing... ....coooiovin i v 70.0
Pine hill, near Clementoni. . .cmvieviiinsvmsraanann vervennrerenennsns 202,

Stcklerville. Bench-mark on tree, sontheast corner of cross-roads verrsaraneenes 1RTT
Spring Mills. Nail in root of tree by post-office ..cumeerienvieriesiisnnsininne 774

Summit of C.& A B B cerarenrerares eraranane ertrntaanteaies e 174,
Trout Run staticn. North rail al....ceeiniiin eveeresteranantrararanrranainere e 130.0
Waterford.” South rail at crossing, one-quarter mile south of station, ........... 1162

Wilton. South rail at station ............... h ke e s e eteeaeanriauanraraaar e assarten 1644

Cape May County.

Beesley’s Point. Bench-mark on Mulberry tree, north end of shore road...... 9.1
Bennett's station,  West rall abucoen i 189
Burleigh. South rail of Anglesea B. R, at shore road crossing. ...-.ovevinrs 167

Cold Spring. Norih end of north door-sill of Preshyterian chorch... 205
Goshen, Bench-mark on tree in front of store at corner........... PR 14.6
50.

Highest point in county, 2 miles east of Woodbine ... oeriiinviinien
Mount Pleasant. North rail af CroSSinE ... veeevesssrorsssrnionins coronmnresanrerase S8

Korth Dennisville. On stone in fronf of J. Holmes' house. ..., 159
Ocean View. South rail at erossing. covveeiisssersrecrsusrasirsnrens . 18.8
Palermo. Bench-mark on oak opposite church ................. - 320
Rio Grande. Bench-mark on walnut in southwest COMIEr. e 21.3
Sea Isle Junetion. Rail at station .......... beeetesssta i ae s ver st res saraeen 18.0
South Seaville. Rail at sintiotie..ccovnuns SO 23.0
Burface of swamp &t divide between Dennis and Cedar Swamp creeks ... e 12,
Swaintown., Fast rail at crossing....cvirivies cesnairernraene ererer e aaeaaan 13.8
Townsend’s Intet. Top of stone fence-post, northeast corner of M. E. church-

Fard. e U O e 287
Tuckahoe, On large stone in northwest corner of road to Marshaﬂvﬂle 17.5
Woodbine. Rail in front of station. ..o s ernin e 43.5

Cumberland County.

Bacon's Neck station, North rail at crossing......cocveecimmnvinnvvirenn b
Belle Plain. South rail at crossing............

Bridgeton. Pond on Cohansey abiove -
Carlsburg, East ruil at station.....cooceieriimmiiarn, . e, . 1033.3
Cedar Grove Pond ... ccivmiinrinersss svcsmnres ierssistcesseanensas vrsanranrsssss
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Cumberland County—Continued.

Cedarville, West rail at crossing......ccovcermeereinie srnneans reveraernes R 534
Cuinberland pond.............. e treraiasaehr e e Vertaremaspsesieitarirre v it s 30.
Deerfield Street.  Bench-mark on maple at west side of road-forks .......... oo 1116
Dividing Creek. Bench-mark on map]e in front of Dr, Judson’s.. ..coieereeris 13.0
Fairton. Rail at station.. OO UU ROV ? B
Finley station. East mxl 2k CYOBSING. .ocoiieiiiain e erereennn PRI 109.7
Gouldtown. Bench-mark on maple in front of house just east of cross-roads... 3824
Greenwich. Bench-mark on large elm at east end of station, ....ccicevicrennnes 15.4
Highest point in county, 2 miles northeast of Deerfield ... 146.

. Hopewell station.  Sonth rail at crossing. ... oo iameese D28
Husted station. West 2ail &b, v civiiiviiivine i e i e 98.7
Jericho. Bench-mark on buttonwood, southeast corner near pond................ 31.0

. Main Avenue station, Rail at evossing... .oooovvviiiiiiiimiiien s beeesens 99.6
Manoumuskin station. ‘West rail at erossing ......covceeivivrsnieisiveiisivennsmsn oo 17.4
Milville Pond....ovr v st s sres s rn e veonvarsersans 20,
Newport. Bench-mark on mulberry tree, north side of road af hotel....c..uvuue 8.0
North Vineland, Rail at crossing by station........covmviin o 97.0
Port Elizabeth. Highest guard-stone, southwi est, corner, opposn:e school house, 12.8
Port Norris. Rail at statlon...ooovivvinnviinsiicnann e s e 8.2

Roadstown. Cross on stone, southwest corner of cross-roads
Rosenhayn station,  Rajl ab crossing .. .o.eoivicicininnnnnn oo

Sheppard’s station. North rail at erossing. ... s
Shiloh. Bench-mark on maple by T. F. Davis’ slore....ccorviiinmieininnn
Sonuth Vineland. ast rail at crossing. ....occoveepeeeee Larionsaenen b et tpaae 93.5

Bummit of Bridgeton and Millville turnpike.....
Wheat Toad station. South rail at crossing

Willow (Grove. Bench-mark on tree, east corner of forks of roads.......rae, 727
Woodruff.  North rail at station ..o . 92.6

Bzsex County.

Bloomfield. Morris canal, above Jock.......ccvisiisrcnne etk s 119.83
Bloomfield. Morris canal, above plase No. 1l i e 737
Caldwell. Sill of east (1001 of Preshyterian church. v, teraaeen 4100
Cedar Grove. Cross on stone, northeast corver, 100 yards north of store .. 2700
Clinton. Stone step at south dom- of school-house, ., .’. 172.0
Franklin. Boulder by picket fence at northwest corner....o.cevnvrne o 2848
Highest point in county, Second mountain, back of Caldwell pemtentmry . B91.

Livingston. Cement at base of flag-staffi............ reiresetetr e e ararranans 315.3
Loug M v e 473.

Millburn, Rail at crossing just east of station......oeoieennes 151.4
Montelair. Rail ag station, D, T & W R B e v aaenn 240.9

Newark. Morris canal, at upper end of plane......cceevienreiniin i vaveenennann. 1004
Newark. Morris canal ahove lock, at Lock street. covvvoiiniiiniiiiiiineisvnanen, 109.5
Northtield. On corner of step at west side of church door raresnanes 2653
Nutley, West rail in front of station.. D P PSP *. - X
Orange. Railat D, L. & W, station. e ininieanneeinnenens vereeirerineans veeree 1874

r
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Eseex County—Continued.

OTANEE TOECIVOIN vtnteerersimrnarierarintscaensesserasrersnssaansessnnssrassanransinsesasasiesae 329,
Pine Brook. Cross on stone under southwest end of porch of Frank Class’

hotel ..o e Nraereaeaeaeas iarerertaneaanranees 173.6
Pleasantdale. Large boulder at horth corner of cross-roads... .o covvieiiiannnnn 423.5
Roseland. Guard-stone, corner of grave~yard back of church....cicvoiiinne 369.3
Short Hils. Rail at station... D U PIUUUPTPRRRRUPRRS. ) 8 i

South Orange. Rail at st.at:on -

Upper Montclair. West rail at crosmng .south of stamon
Verona. East corner of top step leading to cellar of store
Verona. Summit of First mountain, east of. .. covveearererissmennn

Gloucester County.

Almonesson. Bench-mark on maple tree, 30 yards northwest of cross-roads... 48.2

Asbury siation. Kast rail at crossing ........ PP bcortrarioenan e 55.2
Barusbore. Bench-mark on maple near hotel pump.....cveveenns rrneaaereanenes 1514
Barnighoro Billi. iaveeconseremueermnins i esiee censsenan srar smnas erens caaievnbesanatorae 152,
Bridgeport. Cross on guard-stone at southwest corner of Wlam street and

road to Swedeshoro ..o i e e e e pe s 22.8
Clarksboro. North rail af crossing by station........covciinvimr v 54.0
Clayton. Rail at crossing just south of station.............o.cceinis frarces raeni 126.1
Crogs Keys, Bench-mark on willow at... DR 1111 X

Evans’ Mills. Bench-mark on maple oppusne blackamlth shop, southwest
corner of eross-roads

Fairview hilli.ooiciiiiins v

Five Points. Bench-mark on chestnnt, 25 yards west of Bulon’s hall...

Forest Grove. North rail at crossing just north of

Franklinville. Rail at crossing

Green Tree. I @t virier s cni i st i e
Glassboro. Rail of Bridgeton branch, at erossing south of station.....
Glasshoro.  Chestit FIOEe..ieeivrerenrrircrimineersnnsears e sssrins s sansssnas e 171,

Hardingville. Beneh-mark on waple in front of Siloam M. E, Charch......... 146.1
Harrisonville. Cress on guard-stone, northeast corner opposite Wriggins' store, 85,3
Highest point in county, 1 mile southeast of Cross Keys....covrocinininiinnnan 17
Hurffville. On horse-biock in front of Mr. Hurff’s honse 8.4
Tons,  Bench-mark on maple, northwest corner of reads, just east of station... 112.7
Jefferson. TArge stone ab COTBET......cvrruvreriieriiemeariessarorrsmnness sovsnanerarasaarss 1475
Jefferson. ML just @ast 0F . .ormeivievinirvinir i s e e rera e re s e
Lippincott hill. South of Battentown

Malaga. Rail at crossing near station. ...

Mantua, n stone aeross ditch opposite toll-gate ..

Mickleton station. North rail at cressing ..o iiiivinsiiin i e
Mount Royal station, North rail at crossing ........oveee brrrrmre e eaeraviarennay 341
Mullica Hill. Cross on ftagstone step of town hall, close to iron post... ........ 96.9
Mullica Hill road station. West rail of crossing....ooerccecmvnre oo 43.1
Newhield, Rail at crossing just dorth of station L 1157
Ogden station, West rail at crossing wocoveeiviviciarinnn. ceeeernrer 138
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Gloucester County—Continued.

Parkdale siation.  Bast rail ab crossing ..oocooovicivn o e
Paulsboro. Rail at crossing east of station.....
Pitman Grove. Rail at crossing by station

Porchtown. Bench-mark on hickory at corner just east of pond.........cceevinns 88.2

Repanpo.  Bench-mark on maple, northeast corner of cross-roads.........occoes 20.6

Salina. Cress on northeast end of long stone in front of gate of house on
northeast corner of cross-roada.........coeurancens Cerre i araar ey e 66.3

Sewell station. Rail at crossing '

Tatem’s station. East rail at crossing........cccvveienne

Thorofare. South rail at crossing by station

Tomlin station. East rail ab crossing . ovueeer s iinmmsens i

Turnersville. Bench-mark on tree at cross-roads by totl-gate...
Unionviile. Rail at station....c.ooveeeeiaininnnns eereent e erran e
Wenonah. Rail of west track at main crossing. ..ccvvevevernssrenecnnicinninn

Westville station. East rail of north-bound track at crossing ....e.eeveeeriaeans 9.1
Williamstown. Waest rail at crossing north of station....c..coivcicicienne reeeee 1572
Williamstown. Highest point in..o.oivinniiimmuierreen reremesrane e ey 164.

‘Wolfert station. North rail at crossing ........ tre nrerbes drerrenern sreinas s 49.5

Hudson County.

Arlington.  Rail at statiof ..ceveecnicrencinnmniasisienenns rarrnnreien eerneeerien 62.0
Bergen Point. Corner of Avenue 8 and Third street.....cooveeesrrnvienrs avenenr 3T,
Guttenberg, Summit of hill, Highest point in county.....
Homestead station. Rail of N. J. N. R. R,, at crossing....
- Becaucus, Stone, southwest corner of roads to Clarendon and Spake Hill...... 41.4

Stevens’ Castle Iill..c..ocoim i 100.
Tyler Park. Rail of N. J. N. R. R, at crossing south of station.........cceoc. 538
Union. Curb at southeast corner of Bergen Line avenue and Fulton street.... 174.5
Weehawken. Hill just west of West Shore termings..........civvveviriicinienins 183.

Hunterdon County.

Anthony. Top of sharp rock on southeast, opposite Beatty’s store....... eeerens 8188
Baptistown. Brownstone stepping-stone in front of house just south of hotel... 513.73
Califon. Rail at station.........vceveioneenre crveernraimereenns 4840
Centerville. Top of rruard-stone, nmtheaaa corner of cross-reads .................. 103.3
Cherryville. Bench-mark on maple at cross-r0ads..covee coverrerieeraesinion e 670.8
Clinton, 'Water-tabie, southeast corner of “Clinton National Bank”............ 196.1

Clover Hill. Crose on stone at sonthwest corner of cross-roads............ . 186.0

Cokesbury. Highest point of stone bridge at.. 604.0
Copper Hill. East rail in front of station... . . wea 1418
Croton. Cross on stone 6 yards from gulde-post ....................................... 508.3
Fverittstown. Summit of stone wall at porth end of bridge, opposite wheel-
wright shop.....vcevuerenn, feaatasavrrreasmEeenrsearsenas Srreeerecressniraneerarens 2621
Fair Mount. Highest point of stone step at north corner of store....c..ucssiers.. 672.5
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Hunterdon County—Continued.

Frenchtown. Projecting window-sill of bank, 3.6 feet above pavement ........ 131.5
Frenchtown, Delaware river a¢
Goat Bl e et i e s e
Glen Gardner. Guard-stone, north corner of cross-roads............ rerrreansrare
Gravel Bille. oo e e e v e e e e 865,
Hamden. North abutment at southeast corner of bridge over South Branch... 164.9
Hamden, South Branel below dam ..o cinnincvesnen s 156.
High Bridge. Rail at stallon . v i e it sassamancns s s . 3204
Highest point in county, summit of county line between the Musconeteong

and South Branch of the Rarifan......c o i

Holland station. Delaware river just below
Junction, Frog at junction of D, L. & W. B. R.and N. J. C. R. R ........... 5084
Kingwood. Northeast cormer of stepping-stene in front of Presbyterian

CHUECH wavrvint s ierrerarrrisre e ivnmrasne eamrasmabaen st centrr s santa tatnranr oare s bnaia e 523.5
Lebanon. Rail at station......... ... revirerenrerseessenrenniensiaeees 2981
Little York. Crow’s-foot on smne in forks of roads ............................. .. 3557

Locktown. Corner, 100 yards nerth of store
Milford. Rail at crossing near station...

Milford. Delaware river af. ....cccvaiirecsinisrerenmmnieerenes n
Mountainville. On stone at southwest corner of bridge .....cooiorevinness rvenerats 410.0
Mountainville. Hill just east ofi.ccovve i vvniiormen e it crenens 95T,

Musconeteong. Delaware river at mouth of Musconeteong river........c.oereen - 125
New Germantown. Pointed stone at sioop of stere at mortheast corner of
v 1 o G e 260.6
New Hampton. 8ill of door in end of miil emsereeneaenne 3974
Oak Dale. Bench-mark on large oak at entrance to lane, no1th of railroad, :

Jjust west, of Bowne station....ceeeivvies vivirriiirrameeriaeenians irreteesansaraenane 165.1
Ouk Grove. On stone at center of cross-tOAAS. . e rreresrerssrssserarnsessassnssrnens 920.8
Pattenburg. Razil in front of station., e cervemraresenanenenene 45701
Pattenburg, Hill over Musconetcong tunne] L V R R ........................ . 943.
Pickles MOUBEAIN .oveeisiiiiervaiiiaiar ecinvassriian caans svrern v ress senraesbsssasansinarsnas 839.
Pittstown., Bench-mark on rock, east side of r'oad alongside of mill race....... 3748
Pleasant Run. Arrow pointing to snmmit of guard-stone on northeast corner, 1492
Point Pleasant, Delaware river abo..cooueer i iiinaninn e PSR 1! 8
Readington. Northeast corner of southwest wall of bridge over Holland’s

branch. c.coovvviniininns creneteearsenns nresssne sresennsescossarene 103.3
Rearville. bross on stone maxked 18r6 in front of hotel ............................. 186.6
Rosemant. Stone in front of north door of M. E. church.....cocieercveevvenienen. 3216
Round mountain ...oeeivs corniinvi e rn resmes ssenar e nase peinsrasasisrtanarasain 508.
Sand Brook. Cross on southeast abutment of bridge on Flemington road...... 309.5
Sergeantsville. Cross on horse-block, sputhwest eorner of cross-roads
Stanton. Lowest step of post-office ....... ot eeeis e etanaans
Stockton, Top of stepping-stone in front of hotel....ccccvsrieissinirinniiinnninns “
Stockton. Telaware TIVEr Al..sueveeesiierciivrian e e ter s cians 52
Three Bridges. North rail of 8. Br. B, R, at erossing ..o ieviiineiencanin 107.2
Three Bridges. North Braneh at,...cooooiiniiiiniinnna, . BT
Tumble. Delaware river, 13 miles above....civcivriiiniivienineniennenn, e 910
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Hunterdon County—Continued.

Valley. Whitewashed guard-stone, sontheast corner of barn opposite hotel... 425.5
Van Syckle’s. Guard-stone at northwest corner of cross-roads 298.2
White Hall. Large rock at west end of store S00D ..o. rmaciarenmiiersinsinscnen 967.1
White House Station. West rail of scuth-bound track at station.........c....... 176.3

Mercer County,

Asylum station. East rail at crossing.....v.e.v-.. Jeteraaecr s e e e 58.9
Divide between Stony brook and Assanpink creeko.ooeinnn,

Duich Neck. TRoad at eorner by church..........c.oee s
Ewingville, Axrow on stone opposite school-house...vieivenrenniiiin
Hamilton Square. Water-table of brick store on corner........ooeeio

Harbourtown, Top of corner-stone, northwest corner of cross-roads

Highest point in county, summit of hill east of Moore’s station........ erreees
Hightstown, Cross on stone, southwest corner in front of Railroad Hatel...... 84.9
Hopewell. Cross on flagstone opposite school-house....... brerestrresniienans s 183.3
Lawrence Station.  West rail at..vmwvere cer s ver 624
Lawrenceville. Arrow on stone at northeast corner, nOrtheast of chuxch ...... 123.2
Lawrenceville, Hill norihwest of covveverivnnmicimrennieninienninirenssnrcsennnn. 192,
Marshall's corner.  THIL 80U vereerii st ses et srans 460,

Moore's station.  Stone at gate-post, by willow, at entrance tp lane near station..  56.6
Moore’s station. Delaware river at .
Mount Canoe...coovrenvsrererseesanes e ervtvebitrareantr renrerrraeben et e g rerare

Mount Rose. Bolt in top of post near southwest corner of cross-roads. ........ 310.3

Mount Rose Coast Burvey station........ T rerieaenaateanecisr e b st s seaeen 415,

Pennington. Main cross-roads.....oc e e e eevanaene 210,

Port Mercer. Stony brook at.........

Princeton. Summit of ground at....

Princeton Junetion. Rail at crossing southwest of station... e 815
- Robbinsville. Rail at erossing........ P, R e eeesre s eeyran 1218

Seudder Falls station. West rail at railroad crossing.....oo..covrienranes corevrares D89

Titusville. South rail at railroad crossing near station ...........cevcciseersens

Trenton. Delaware and Raritan canal, below lock No. 2
Trenton. Delaware and Raritan .canal, above lock No. 2.
Trenton. Delaware and Raritan canal, above lock No. 3...
Trenton. Delaware and Raritan canal, above lock No. 4....0...

Trenton. Delaware and Raritan canal, above lock by prison........oicinne.
Trerton. Delaware and Rari{an ecanal, above State street lock
Washington’s Crossing. East rail at ratlroad crossing....ccoominn
Washington’s Crossing. Delaware river at.........
Wilburtha. Waest rail at railroad erossing.......cceocoviinimmunicnninennn e
Wilburtha. Delaware river at.. reareeeertegseatsan brasear it an ey e n e taan e
Windsor. Bench-mark on maple at cross-roads vt arrieereeaes “
Yardville. Cross on northwest corner of foundation of store at cross-roads.... 59.8
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- Middlesex County.

Browntown, Hill 1} miles east of ....... reveesraes PPN 208.
Cranbury. Granite block under most northerly wooden pillar of the white
church .....oouiiins Fed e beRs euts Shabadmes s ERAe R i batsiaaR i r T iara s e tarTanraaran ]
Cranbury station. East rail at ralh'oad crogsing just south of.. -
Dayton station. North rail at railroad crossing. ....coovevvveiinriermnevsraraneens 104.5
Dean’s station, East rail of east track at railroad crossing......oocovevvevveniine 103.2
Dunellen. Rail at station .. ..c.ovvivvrnnnn vesnereera s s sanssenns 948
Franklin Park. Large flat stone in front of c]mrch ................................ 13245
Helmetia. North rail at crossing by station... cttriees cersrnnieniannseeennnnes 42,9
Highest point in countv, summit of the Sand hllls, northwest of Monmouth
JUNCHIOM. vevvisranreniree curerenrnnne. N et eebrit e ers e ar . 293,
Hoflinan station. North rail at railroad erossing.... 813
Iselin. Xast rail of main track at railread cressing 56.3

Menlo Park. West rail of main track at railroad crossing nertheast of stahon, 78.4
Militown., On water-table at southwest corner of M. E. church. .ooivvniniiveen.. 493
Morgan station. East rail of south-bound track at railroad crossing.. ........... 9.8
New Brooklyn. Rail at railroad crossing near station.....
New Market. Stone at corner opposite hotel.....oouve.veees
Old Bridge. West rail at railroad crossing near station.....covuieeer corsrnnaronsss

Piainshoro. Road momument, center of eross-roads ...occovvarcrrienerimnssnsssirnas
Poplar hili, east of Metuchen.......... et raben et thas e e nr e e rar e tan e bRt rar 233.
Prospect Plams Stepping-stoue in front of Rallroad Hotel.....oociiiniinineinns 126.1

Sayreville. South end of flagstone sili, entrance of Sayreville Hall.............. 295

Scuth River. Cross on flat corner-stone, southeast corner, near Voorhees' hotel, 10.57

Spotswood. Rail at crossing near station.. BNV SU PRSP N §

Btelton. Mile-stone on west side of New Brunsmck road _]ust aouthwwt of
cross-roads

Tracey's station.

North rail at railroad crossing........cceivenneenns Ciranes ereaeernie

Monmouth County.

Allaire station, Joint of sonth rail at railroad erossing.....cocvcesvieiiaiinininin, 526
Allentown. Bench-mark on tree in front of Union Hotel 822
Allenwood., South rail at main railroad Crossing......occovvcecicivinisreenenas 648

Beacon Hillcooiiiiori it iccivenvveinsciae e s veeeens e ereenteesesarraaranaraaes 373
Blaclk’s Mills, Pomd... cucrevmremmreeiiosorinianmimemervensnsmme s isminnio 113.
Chapel Hill.....cccovviviiisineieis iversinesene e PR wrvemrnnre e 211.
Clarksburg. Arrow on stone at corner of read to Hightstown.....o.oooooiiiiiins 231.5
Cliffiwcod station. West rall of north-bound track at crossing.......coveeeninn 61.0
Colt’s Negk. Bench-mark on locust at corner by taverti...occcvicvaevveninn s 7386
Creamn Ridge. East rail at crossing by station .....ccocvimenineninn s 115 7
Davis. East rail at crossing by station.......c....... Vet ey saeatarsea i esant e naat .. 120.7
Eatontown. Rail at crogsing of turapike ..o . cemnreae. 318

Ellisdale. On stone at southeast corner opposite store... 93.4
Fair Haven. Bench-mark on maple, northeast corner of cross-roads............ 27.0
Hamiltorr. On stone at southwest corner of OId chureh...oocovviiiiriiviivicnnann 1020
Hazlet. South rail of east-bound track at railroad crossing. ...cocovviieiiivennens. 70.7
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Monmouth County—Continused.

Highest point in county, Crawford’s hill... .. 3910
Highlands of Navesink. Highest pomt . s -~ 260,

Holmdel. Cross on southwest corner of stone step at west enuance t0 (:hurch 101.0
Hornerstown, East rail at railroad crossing north of station......c...cieeveenneen, 845

Howell. South rail at railroad Crossing...ciccissiveresrssrinisianisrersieaiesnn e 124.7
Imlaystown. On flagstone of bridge guard......coocviiveerminnirivircioninnnicn, 105.7
Lower Squankum. Bench-mark on locust at corner near post-office.............. 428
Manalapan, Bench-mark on willow at south corner of cross-roads .............. 150.2
Mariboro. Bench-mark on tree at northeast corner of cross-roads just west of.. 169.9
Middletown. Bench-mark on tree at eorner............... reteerveres e aesata e 41.9
Morganville. Rail at station....coeoivenii i e erat e e 120.0
Navegink. Cross on curb at corner by W. Swan 8 stme ........... et 60.7
New Bedford. Bench-mark on poplar in cross-roads by hotel.........ccieevnneas 52.9
New Monmouth. Bench-mark on large stepping-stone in church-yard.... 40.4
Qceunic. Most easterly eross-roads .. 13,
Perrineville. Stone at southwest corner, foot of locust tree,.......ccevsvvunss .. 1832
Pine hill.. v i e e e e saresn i 364.
Red Valley. Tong imbedded stone at corner.. Ve cvennrninss 147.0
Robertsville. Bench-mark on willow, southw est corner of cross-roads ........... 131.5
Scobeyville. Arrow on stone, northwest corner of roads... 74.9
- Shrewsbury. Rail at railroad station..........covucecamenieneen 483
Southard. Forks of road at store.., 120.0
Tennent. North rail at railroad crossmg v oereneeee 893
Throckmeorton hill.  Two and one-half mlles smlth Of Colt’s Neck ceensr 308,
Tintor Falls, Cross on stone step of residence on southwest corner of Crose-
roads, .......... Setrereeniaere st PRI e 47
Turkey. On corner-stone ‘supporting stringer of bridge at northwest corner,
foot of millepond..........cociirniiririnen erbrearrae et e ir s are ety n e nann . 868
Vanderburz, Bench-mark on large maple at eomer, .o veveciviinncniinainnn. 86.6
- Morris County.
Afton. Daoor-sill of brick school-house wieccrvrvine i v veniane tenverensrnees w1955
Bald hilli veers i i e e e s s s ains craearins 964,
Bartley. West rail at crossing by railroad station.........ceue rerrenranen. e 6333
Boonton. Morris canal, above tock east of.............. .- 3989
Boonton.  Morris canal, above plane ... v e e 430.7
Boonton. Morris canal, above upper JocK.......o. i s e 439.6
Boonton, Morris canal, above lock No, 8, east....ccoueeeenienininnen rereasraranarn &04.5
Brookside. Top of stene, east end of north parapet of bridge over Dismal
00K . st camamne r v e st rr e ae e seaaraan e e e anaas snee 400.5
Brook Valley. Brook in front of store ... 633.
Budd’s lake........ e ettt b an ey .. 933,
Chathsm. Rail at railroad station...........oc.e.oe P, P anaiene 233.9
Chester. Stone water-table of hotel., ... 860.3
Convent station. Rail at railroad crossing.. eerrarens esreseaeneianras 381.8
DPenmark pond.. oo e 818.
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Morris County~Continued.

Denviile. Morris canal, above lock No. 7, €astu i viariniineniinre e
Dixon's pond. evvniiiie i e

Dover. Morris canal, above lock No. 6, east......

Drakesville. Rail af stalion.....ccees cvvrvinnees

Drakesville. Morris canal, above the planes......

Drakesville. Morris canal, above plane No. 4, east....... Cetuieneeneea et nrnn veree 7254
DUrham POnd.ceicresercerermne s miersinesiosttre e ererseniaes ssssbtaasnraonsranes saresnses 880.
Flanders. Stone step at small white house opposite Nichols® store........vivuvee 727.9
German Valley. South end of stone at east side of sink, opposite mill.......... 545.0
Green PoRd.ciiieeecvimerrure e e rr s catre e e ...1045,
Green Village. Bench-mark on tree, southeast corner..., e 2332
Hanover: Corner near church.. ...cocviiiininiiii i, . 213,
Hanover Neck. Cross o stong at ast COEr wavmeiiinnsiinimmieinerens Cervireres 196.6

Hibernia. Guatd-stone, northwest corner of Richards, Beach & CoJ’s store.... 551.2
Highest point in county, summit of Bowling Green mountain
Hook momntaine . e .o soiia i s seaeanans sas e saes
Ironia, West rail of Chester Branch railroad, just north of station....

Lake Hopateong. Surface of water when full....oveeciiin e
Lake Hopatcong. Morris canal, below outlet lock
Lincoln Park. Morris canal, below 1ock..coicoaeiiniiniiiiciiiiininn i neens 174.9
Lincoln Park. Morris canal, above 1oeK.. v vrvivnnicicinivnrs e veereeneess 18L7
Lincoln Park. Morris canal, above plane No. 10, east..cooooooviieniiniiionninnne. 237.9
Littleton. Stepping-stone in front of white house on southwest corner of ronds, 366.3
Long Hill. Guard-stone at northeast COMmMer.......ccovvar it are s 245.1
McCainsville. Rail of High Bridge branch at crossing by railroad station..... 725.1
Madison. Rail at railroad station .o eer s crrsi it e it e e 247.8
Mendham. Bench-mark on elm in front of First Presbyterian Church......... 649.1
Middle Valley. Rock under east gate-post at north eorner.........cooeveeveeivanne 510.2
Millingion. Arrow on coping-stone, southeast wing wall of bridge over river, 224.8
Middle Forge Pond. e isemumcaiissinesinneiasiirm srarreersiaesararasesssnsan ereseees 708.
Milton. Southeast corner of stone under southeast corner of platform of store
opposite NOTEl..civiiivirieieres et e e e 822.9
Mine Hill. Guard-stone by steps of J. Bones' hotel.....ooooeeiiiiiiinniiniinnnnn, 8635.8
Montville. Morris canal, above planes..........cocccoviins tiviniiiiincrenaenei e 388.0
Moosebark PORG «cocvcviaricrversrarssirsennrsneessiiinensiesrsssrmreasaesssenseenasannsasens SL0L
Morris Plains. Rail at railroad station ...cceeiiivimvrinrieinieinnnen, e . 403.7

Mount Ferli et st e e s

Mount Freedom. Wooden door-sill of Presbyterian church............. wrerirenee
Mount Hope. Conglomerate boulder in front of store (at end of railing)...... 828.9
Mount Olive. U. 8. Coast Survey station. .. .coviiaersniiniirerassaanan.. 1130
Mount Panl...cvveeimeeiverinienreinnisrrnranacinen, 806,

Mount Tabor. Rail at railroad station 532.6
Naughright. Highest point of coping of south parapet of bridge over river... 569.0
New Vernon. Stone door-step of school-house.....oeiinniiiinninririneaniacnns 345.9
Parker. Bench-mark on second cherry tree south of southeast corner of cross-

roads at Behool-hoUBe. ... ivcieririni et v anerrer v e s e
Parsippany. Water-table, northeast corner of brick church
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"Morris County—Continued.

Passaic river, at Horse Neck Bridge.......cevrvvsneererireresossreseessesse eremensesnns.n 162,
Pagsaic river, at Pine Brook bridge............... 162.6
Pagsaic river, at Swinefield bridge. .. ..ovuveeeecrneieeevrervesne s erens 164,

Passaic river, at Lower Chatham bridge........ veevveicvcverieesrsvveseressssssnnns 167,

Passaic river, north of New Providence 208.

Passaic river, at Millington bridge ...evievvveiviveennes e e e ensas aaras 214.

Petersburgh. South corner of stone door-step of mill...vieecvver v esrveisnein.n,

Petersburgh pond ... e e asanas y

Pequannock. Rail at ra;lroad CLOSEINE . v rrevsrrisrinriversnaras

Pleasant Grove. Rock in middle of road in front of smre ...........

Pompton Plains, Rail at railroad crossing.......covveeeevvevrervennnn..

Powpton river, at Pompton Plains.. PN

Pompton station. Railof N. Y. & Gr L R R at crossing near station......... 223.6

Port Oram, Morris canal 8t vevviveicieiccicevreranenerernnn . RN 11534

Rockaway. Morris canal, above planel......., ............................. PPN 563.1

Schooley’s Mountain, Highest step of entrance to residence opposite Bel-
mont Hall.................. N eenen 10157,

Shongum pond.........cosseeennne e 698.

Stanhope. Morris canal below plane ..................................................... 786.9

Stanhope. Morris canal, below lock 1 mile west of............. PPN . 7761

Splitrock Pond.......cocecverrrerriseieesrennrive e e enrrns )

Stickle pond...,
Stirling. Rail ab cwssmg
Suckasunny, Platform under northwest column of pormoo of Presbytenan
CHULCR L e
Summit of Copperas mountain...........e.r.....
Summit of Green pond mountam .
Troy Hills. Cross on large stone under elm tree
Whippany. Arrow on flat stone at north corner near hotel......ou,tueennn .o,

Ocean County.

Bamber. Rail in front of railroad station.....,........u..u..
Bayville. Bench-mark on large oak in front of M. E. church
Benoett's Mills. Bench-mark on apple tree at cross-roads, one- elghth mile

north of... e e e b rue et e e e nas ar e feesetn s sesenneas
Burrsville.  Bench-mark on willow by store
Caggville. Bench-mark on buttonwood by store........... cierbeeneesen 1243
Cedar Creek. Bench-mark on large oak, east sule of main shme road opposite
IELE-POBL. 2o taatsmcenrrstre s st ceen et sete ettt e et seseon st e enea 128
Collier’s Mill. Stone at northeast corner of cross-roads... etrrrnennnieaen.s 1435

Forked River. Round stone in sidewatk just south of Pxesbyteman church.., 16.9
Forked River mountaing. i i ieccvveerensearearisiesseseeesssns e es eeses s sss s
Highest point in county, 2 miles west of Cassville....... ..........

T

NEW JERSEY GEOLOGICAL SURVEY



290 GEOLOGICAL SURVEY OF NEW JERSEY.

Ocean County—Continued.’

Manchester. East rail at crossing just north of railroad station..........ccciea 65.1
Mayetta, Tast rail at railroad crossing

New Egypt. Rail at railroad station.....cociin e,
Osborneville. Bench-mark on oak by Benj, Fisher's store........coceveieiiniioiann 13.9
Prosperiown. Big stone at northwest corner of cross-1oads. ..o ieviisiaeivecrenes 105.8
Silverton. Bench-mark on ozk at southwest corner of cross-roads ..ovvivvvinnee 153
Staffordsville. East rail at railroad station......eeeemevninnnnens ees e,

Van Hiseville. Bench-mark on locust at cross-roads ......ooeeviiisenee
West Creek. East rail at crossing north of railroad station... -
West Point Pleasant. Bench-mark on hickory, at place where ﬁve roads meet 16.2
Wheatland., South rail at most easterly street €rossing ......civerirsiviiesariaves . 1831

Passaic County.

Athenia. Rail at Erie station. ...coveeeicericoniinciinrn RN 134.0
Bloomingdale. Stone horse-block in front of Union Hotel.. .....

Bloomingdale. Peguannock river ab ...ooooeeiiiriiiiiin:

Buckabear pond.....c.vivisiieriaeissoniian

Charlotteburgh, North rail at station

Charlotteburgh pond...... .ocoevrennen- . eebte tenererarsesetiesressieiieasbasseseeterennnnre 697,
Cedar pond

Clifton, Rail at Erie station....... BT QPPN

Cooper, TExtreme west end of stone of dam, outlet of lake. ....... FOUTROURUIN 624.0
Dunker POnd ..civeiiiinnicinr s rrroaemta e e sa vt anaan soaes e s 1010
Tcho lake. Top of boulder, 4 feet from corner of fence of Brown’s hotel...... 985.8
GreenWoOd T8KE .. civnt eeteivrrnernrreer s atanr i araa e e e a s urasnb st rra e e 618.

Hewitt. Benchi-mark on vak at road corner, south of furnace......viniieen 4131

Highest point in eounty, summit of Bearfort motntain.......... 1490
Little Falls. Passaic river, above Gam. ... .coooioiiiiion i 158.
Little Falls, Passaic river, below falls ..ooovev oo ecmeniee e 118,
Macopin 1ake. coeve v cerieiinininnirns s e e . 890,
Midvale. Step of bar-room door of Tice's hotel.......c..civiirirnnrs ‘eesiererarases 2534
Mud pond........ooooriirinariai e, nstreeeeseester eiriasiareieeeerieesiserraneasasiens 337.
Negro pond ......ooiriiiniiii i 610.
Newfoundland. South rail at railroad crossing east of station... 7747
Hank’s pond ...ocousieennriecsanenans PSR P

High mountain, north of Paterson......

Oak Ridge. Rail at railroad station

Passaic. Rail at main railroad station, N. Y LE&WRER . ..o 57.4
Pompton.  Sill of Reformed church, .o i 208.0
Pompton 1ake -..ooois oo s e ... 202,
Ringwood. Deck of bridge over Ringwood creek e 339
Sheppard’s Pond ...uiviiiin e res s e e o 634,
Singac. TRail al crossing near stationu. .ecweerovicenncii e 1608
Smith’s Mills. South rail at crossing... ....... et e taben e arr e e ar e, 440.2

State line mile-stones.

L0t oo oo oo eeeeabaten s sesmeeeaaaaneenrnarararars e rreas caneanasy neranenserens TTTH

11 £ VAU P OO PTDPFI PRI PRITRPEPR 760.
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Passaic County—Continuad.

Tice's pond
Upper Macopin. Large rock under east end of road bridge, 30 yards south
OF BLOTE 1ot eerveeriemre e ruran e e b e s re e e syt v ra s e s enrtanrs e anbennaens 1066.5
Wanaque. Rail at crossing by railroad station.. ....... B PPN 238.5
‘Wanaque river, below dam at Wanaque.......vevuvisisnecaenenurnereeeesesmmesssssscsnns 212,
West Milford. Large conglomerate rock, sout.hwest corner of fence, north of
ehureh oo
Winbeam mountain

Sﬁlem County.

Acton station, South rail at railroad crossing ..... e cererniaanes 181
Aldine. Cross on door-sill of M. E. church.......covviveccnesionresiinnee niarie e 130.2
Alloway. Bench-mark on buttonwood, south side of hotel............ 38.5
Aloway pond .............. i e et rersetree e w13,
Aloway station. South rail at railroad cl‘ossing............'...... TR - %

Auburn. At meeting of three roids...

Big Mannington hill.....ooviimniiiininnn,

Burden's hill...c.oovviiit i e, .

Canton. Bench-mark on maple, sontheast corner of cross-roads e 236
‘Centerton. Bench-mark on willow opposite hotel. .. PP - | ¥
Cohansey. Bench-mark on maple, southwest corner of cross-roads ............... 108.3
Daretown pond........cccciiviinrinvercnincrvrrnesar seseeras veesinnn bt e enaaiees 93.
Fenwick station. East rail at railroad erossing.......eevoesciveeviirevcnrvenins oo, 62.9
Haneock’s Bridge. Cross on west end of south pier of bridge aver creek...... 53

Harmersville. Bench-mark on maple, east side of cross-roads...
Highest point in county, 2 miles northeast of Whlg Lane...
Lower Penn's Neck. Highest point of. e e eereseesreneanns P
Monroeville station. Rail at railroad crossing......cocucvcireveisieeiioneiicicerennnnn,
Newkirk station. North rail at railroad erossing.. .
“Oakland station.  South rail at railroad crossing...
Palatine station. West rail at railroad erossing. ...
Paulding station. South rail at railroad crossing
Pedricktown, Guard-stone at southeast corner of cross-roads......c..oveeieeeeeees
Penton station. Sonth rail at crossing. ....... et reenanra e nen s anee e 20.9

"Penns Grove, South rail at Main street crossing.......... vreersreneen. 8.0
Perkintown station. South rail. ..c...oeiiiiiiiinnnnn . 24.8
Pennsville, Corner by Moore & Wheaton’s store... R - B
Pittsgrove. Bench-mark on tree, northwest corner near sclmol-house ... 185.6
Point ALLY.. voiivriiie it ia et eru e e e rare e e et b st r e s rane eese 181

‘Quinton. Cross on curb in front of Hires & Cn.8 80TR.crcererrersersnsescsrsrenens
Sharptown., Bench-mark on maple in front of old hotel. ......covere....
Shirley. Cross-reads.., ...,..... i ————— rarieae e
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Salem County-—Continued.

‘Whig Lane. Bench-mark on maple, northeast corner of cross-roads ........... 143.2

Woodstown. Hill 2 miles southeast of.... crerae ... 149,

Yorktown. Bench-mark on cedar, south of rallroad and 100 vards west of
TAIIOA BEREROTL L vaerysrereomonemireerenristarnmr risnseanmateretnntires urasnsanmn sensas 112

Somerget County.

Basking Ridge. Stone water-table, southwest corner of Presbyterian church.. 338.5
Bedminster. Stone step of post-office......coieviriciernnseennnnni . 177.0

Bedminster. North branch at....c.ivieeivieminn e vseeans 130.
Belle Mead. North rail of north track, crossing north of railroad station..... 99.8
Bernardsville,. Rail at railroad station ... 368.2
Blackwell’s Milis. Cross on bonlder, southeast corner of roads on east side of

TV T casratarnctasrtsnsssnsinsausanstarrsans modonialoarentons bavusantoabitnstneasinatornatanns

Blawenburgh., On slate slab in front of store.....cccceernns
Bloomington. Delaware and Raritan canal, below lock

Flagtown. South rail of South Branch railroad, at crossing......... ceevar s 1238
Griggstown, Delaware and Raritan canal, below lock. v 40.9
Harlingen. Cross on stone inscribed with names of building committee, at

weat side of steps of Reformed church...........c.o...oe ORI v 948
Highest, point in county, summit of Mine mountain.......oovveeervieviinenens veens 857,
Kingston, Delaware and Raritan canal, below 10CK. 1. ve renaverses s ranrscanns 48.8
Lamington. Stone at southwest corner of picket fence, just west of church... 146.2
Liberty Corner. Stone in wall in front of hotel, 2.7 feet from largest tree...... 245.3
Martinsville. Cross on horse-block in front of house on northwest corner...... 3158.7

Middlebush. South rail at crossing near station. ..o vvrvrsmsernienrracsvasenane. 106.1
Millstone. Cross on guard-stone at northwest corner of roads, opposite hotel.. 45.4

Millstone river, at MillStone. ..o eiuicrnnr i e i e 26.
Montgomery. Cross on small culvert at northeast corner of cross-roads......... 1201
Mount Horeb. ... ccovsiisiniiineninersneninns DR 594,
Mountain 2} miles northwest of Mount Horeb... .

Neshanic Station.  {South Branch railroad.) South rail at statmn

Peapack. Top of coping at sonthwest corner of bridge by mill...........

Pluckamin. Top of stone, southeast corner near yard fence .......o.oeee, .
Plnckamin, North branch of Raritan, at bridge north of ...cooeiiiieiins
Royeefield. Notth rail of South Brimch railroad, at crossing by station........ 102.4
South Branch. Coping, end of northenst wing wall of bridge over river....... 62.5
South Branch. TRIver abieervmrm it inneenes O, 54,
Summit of Sourland mountain ........ heeetenartenare etaearean et auae sarrnnare s eraens 563,

Stoutsburgh  West rail at railroad station........cocoiiiininnenn e 177.3
Warrenville. Bench-mark on cedar, just rorth of school-honse ........cove.e. 383.3
Weston. Delaware and Raritan canal, below ten-mile lock...ccovrreervennnneea 325
Woodfern station. North rail at railroad erossing. ......oveivrerenee eertanrancianes 83.3

Sussex County.

Auvgusta. East rail at erossing.. ..o 4985
Allamuchy mountaing, swmmit ofi... o oo 1229.

Bear PONUS.vrevsvosesissssrvisssesresneisassantasasensrrsespens asrsssssrssnnssaras snsnuanees 90174
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I
Sussex County—Continued.

Beemerville. Cross on old foundation of wheelwright shop......ccccoverveern., 755.2
Bevans., Stone sill of main entrance 10 Botel..o.ooivn oo ieinvnieee v, seve. 499.0
Canistear, at corner.
Catfish pond............
Cranberry reservoir. c.ooooviciviiineioiisrisieeneaeemnneeras e .
Creamery station. East rail at crossing, L. & HL R. R oevvivvnievesveenicns e 531.0
Culver’s gap, summit of ord i oot viiniiineres e, . w918,
Culver’s Pond.....o.ocoiiiii e e e 848.
Davis’ PONd ... eovieiiiiri i e e e s e re e e e ane 1
Decker pond......... O P O v oeeereeriieens Searaanassenaanen. 806.
Dingman's ferry, Delaware river at......ccccceevrreriiiennivvienne

Flathrookville. Delaware river at Decker's ferry....ocvvvveeens
Franklin Furnace pond.......c.cooevinvuiireensnine ieeerioncnesieer e vas
Fredon. Bench-mark on walnut 30 yards northeast of corner....

Glenwood. Bench-mark on maple neat school-house.............coccvrernanns
Hamburgh, East rail at erossing by railroad station :.....eccooeercoisenesioveeane.,
Hawmburgh. Wallkill river at........ b errreest e s e g s et te e tann 402,
Hamburgh mountaing, sammit of ...veevrreeieeerinninren. et e 1469.
Hewitt’s pond, near Andover..........coeciviiic s visnnninsecnes easnns vt 573.
Highest point in county, High Point, Kittatinny mountain............... cirrereas 1804,
Highest point of the Highlands in New Jersey, 3 miles south of Vernon......1496.
Hopewell, pond at......ooiieinn e e DN beerearn 1060.
Howell’s pond, Pinkneyville.....coveeoirierennneoeeenne. eeeree e e e 579,
Hunt’s pond. ........ Srteerersarenirn i rrrairara saaasreraes e ar et e sanns 675.
Huntsville. Bench-mark on elm at northeast corner negr river................ ;- 5826
1ifFs pond..cees i

Kays. Rail at railroad station .

Lazke Marcia, near High Point.......... .. SR 1670,
Libertyville. Cross on stone at northeast corner of cross-roads... .......,.... e 7425
Lincoln, Large flat rock opposite Botel...ceivivivs ovesinmsisescessimssensencresss 5333
Long pond, near Culver's Zap....c.civeeivieaiosasieeesnneennrnenn beevberes e 861.
TLong pond, near Andover.....cococeeicvveeceiniaiens

Mashipacong pond, on Kittatinny mountain .

MeAfee. West rail at railroad eroSing...c...s.ciererervresrarassnenns

Monroe. West rail of L. & FL. R. R. at crossing near station........cccoses.oce.. 5442
Morris pond, NEAL SPArtie.. i rerrir s snrsssrniiee s seisssess et iniesteseassinssaen e 929

Mount Sulem. Siate lineé monument at road north of....
Mud pond, Hamburgh mountain..............

Mulford’s station. East rail of L. & H. B.. R. at crossing..., ..., e, .
Ogdensburgh.  Rail at station ..o Vorrertriasanan sy 664.2
Ogdensburgh. Wallkill, 1 mile above...cooociiiciniiiiincnns TRTOTORRI 567.
Panther pond, south of AndOver.......cccoivimimiiiiiserreirsis s cner e ninnaneneninn 766.
Papakating crossing. Westvail of N. Y, 8. & W. R. R ieniene 395.9

Plumbsock. Pyramid-shaped stone, corner of fence just south of store......... 660.4
Port Jervis. Delaware river at- mouth of the Neversink river.......c.oei.... 408,

Quarryville. East rail at railroad station.....ooieesiinsvisinisiiens inse. 556.9
Quick pond, foot of Kittatinny mountain.............. R oreraeeaan PO 943.
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Sussex County—Continued.

Round pond, Kittatinny monntain........cceeivrisivens

Sand pond, west of Coleville.......... .

Sand pond, south of MeAfee...civvmreiiiinnnieneins s e [ 1244,
Bmith's Ferry, Delaware Fiver...covi i vt sssasniin e 324,
Sparta, Top of stotte in sub-foundation at southeast corner of Presbyterian

ChUrch v e s e rave e eetteeetis e rannriaeanrantas ceereans 713.7

T67.6
703.
915.8

Gtickle pood........

Stillwater. Arrow on south end of step leading to Presbyterian church........ 442.8
Stockholm. Guard-stone, northeast corner of J. M. Lewi¢ store.................. 9825
Stockholm, summit of N, Y, 8 &W.R. R.westof. oo, ...1028.
Suacker pond . FRTPURRRINRUSRR | §
Summit of Pimple hills....oooooiinievaneene PO PSR PP, 1088.
Summit of Pochuek MOUNTAIN.....ciiiererint e crriic i vmrsrrera e eaaneaa 1176.
Summit of Port Jervis turnpike on Blue mountain........ccov v, 1391

Swartswood. Cross on stone opposite corner to McDonald's stere......... cosuuer,. 588.3
Swartswood lake, surface of WALEF...v.iviuirvirrmieremasi cesrecisys e
Tranquility station. East rail at crossing

TUILIE DONGuirsrsrounesinntanessseerns arnsineas s s s rree b e eu st s nesee s et 3
Vernon. Belt in guard-stone, corner of fence, east of Denton’s store............ 561.6
‘Wallpack Centre. Arrow on conglomerate rock, west side of cross-roads....... 452.8
Wallpack Centre. Delaware river, 2 miles above Buck bar ..o

‘Washington, or Hunt's Mills. Cross on stone in triangle of roads
Wawayanda. On irregular gneiss rack, sonthwest corner of bridge over race,

on road to Greenwood Take, ....vececiciir s v censer e anee 1118.0
Wawayanda lake ........ccociveicinecinnns feebmer e taeeebestrmian T Eesen et treub T Ty abe 1150.
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Sugsex County—Continued.

© White TaKe. . ovev. eresemeenereeereseeetensrieeeonians ettt sttt en s 572,
White’s POnd...ciccrneirmrmeiiirere o i ree e e ey e e 575.
Wright's POnd. ccve i e e et e 743.

Union County.

Berkeley Heights. . Rail at erossing by railroad station.......ooevcenveennicnnne,

- Cranford. Rail in front of station............. RO, . "
Highest point in cotnty, mountain north of Feltville...coocvonniiiiniciicriiiinnn
Lyons Farms. Rock at east side of voad, 4 feet from fence, near school-

BIOWSE..o ot ernciranevrae e srra s b mct e s raan rr e st arsrassas et et e rease svsantnas 73.8
Murray Hill. Stream at road, just north of railroad ..ooo.ooiiiiins iiiii e, 225,
New Providence, Iligh guard-stone in front of hotel.......coeviiai o, PR 2173
Plainfield. Center of door-sill, main entrance Second Presbyterian church.... 106.8
Sayre Coast SBurvey station. Benedict's hill, northeast of Cranford....... e 180.
Beotch Plains.  Bench-mark on elm, northeast corner of bridge by mill.... ... 151.5
Springfield. Top of milestone, M. and E. turnpike......coveiiomiiniiniinnicninnn 100.0
Summit. Rail at station..ceieiciim i s s 287.0 :
Union. Door sill of chureh..........coco i 103.3
Washington Rock, near Plainfield, top of rock......... e beerte s eeeeeme e BO7.
Westfield, Rail at SUabOn. ccoveevrs covrveriiiineis i ceisierimsiany ceceatr s 127.8

Warren County.

Allamnchy, Corner of wall at west side of gate in front of white house....... 636.7
Allamuchy pond.......oooiimiini i e Fertmree e 775,
Anderson.  8ill of front door of stove opposite hotel ...... e e nbe e e 451.9

Ashury.  Crow’s-foot on flut rock at Jnnctlon of roads north of mill..,
Asbury. Musconeteong river, below dam...
Bald Pate. Upper Pohatcong mountains .

Pextyestown. Top of flat stone across lower end (If d1 ain oppostte ml]l . 485.6
Beatyestown. Musconeteong Fiver .....oooov e iiiiiiiiiins e 461.
Belvidere, Delaware river, head of rapids, 1} miles south of ...l 221.
Belvidere. Delaware viver, below rapids, 2 miles south of....cceev o Cerresnans 213.
Belvidere. Delaware river at mouth of Pequest creek............

Blairstown, South rail at crossing near railroad station

Blairstown. Paulin’s Kl ateeeeiuerinoieonie o ieeeisnmnneeons

Broadway level of Morris eanal....cooae. reverrnonerirs oo S SUUPRRORIN
Brotzmanville., Delaware river at Walker's ferry. ... oo, 296.
Calno. Bench-mark on elm at eorner, just north of Mill brook......cceeveennnne. 3597
Calno. Delaware river, 13 miles above Depew island................. VTP 306.
Catfish POnt. .. cviiirvriire i i e 1179,
Carpenters\'ille Fast rail at SLALON. ..vivviireiimins s e e 175.6
Cedar lake... - ceveren e, 381

Changewater Fu-st, stune in ﬁrst cotrge above gmund at up-stre'un corner of

south abutment cf railroad bridge... e dtra e p i arraeean
Changewater.  Musconetong TIVEr v o iirirrrrene e .
Columbia. East rail at railroad crossing.....cocovceninine s [T
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Warren County—Continued.

Columbia. Delaware river at mouth of Paulin’s Kill....vvecerviviesienriesirrnnnn
Columbia. Delaware river, 15 miles above......coverrireraicrnenn
Dunville. North end of door-sill of Presbyterian church .. .
Delaware. Top of stone slab in front of gate of Presbybenan church

Delaware. River at Meyer's ferry........... M N
Dunvfield, Rail at crossing west of station ......ccvean

Glover's Pond...ciiiviiereines corrviatri e ierasaan teer e s e sre s aas eerereresananas
Green's pond. ......oovimmeevmmenenrenn. N 309,
Hainesburg, Rail at crossing .........o crrrsianesneresnns S0T.2
Hardwick church.  Guard-stone at north cornet of grave ya.rd

Harmouny, Summit of road between Upper and Lower Harm(my ........

Hazen. Rock at west side of flag-siaff......... P eeeers crenaae e

Highest point in county, Kittatinny mounatain, southeast of Sunfish pond........
Hope. Guard-stone, & feet from east end of morth wing wall of bridge over

Beaver BRooK. . oot i e e et e eae e s amarens ' 414.5
Hughesville. Musconetcong river, just above ...o.oeovevini oo sinacanens. 195,
Jacksonburgh. Cross on stone at COTDEr....c.ooviiiiiviiins srmianen e v 388,
Jenny Jump mountaing.  Highest polnt......covereeicreeiiiiiiecen ot eneee 1130.
Johnsonburgh. Southwest corner of stone door-step of hotel.w.eoiriecii s 573.8
Kalarama. Rail af crossing....ociiirr cioies e evees v saes

Karrsville. Stone door-sill of school-house

Knowlton. Cross on flagstone, entrance to basement of post- ofﬁee erve e e
Lopatcong. Morris canal, foot of plane No. 10, west.Zeuyieeeerreirevrcsnnnnnnns... 216.6
Topatcong. Morris canal, above plane No. 10, West. .cvvevrmeicareiriarensareueronns 261.8
Marble mOotNLAIIL. ..covireier e ear e etee e e eaeesarees e aeeraenees [P UTRUTURTTRTON 770.
Markshorough. Corner of flange at hottom of cast-iron pillar of brick store.. 505.7
Martin’s Creek station. Delaware river .. eeerevnenansereesnaes 1867
Millbrook, Red stone by fence at east corner of Cross- roads ........................ 652.7
Montana. Top of monument at 7. 8. C. 8, station....... e reeremaranreeneeaerenne 1240.0
Mount Hermon, Cross on boulder st southeast corner, ... voevvsevveneienen.oren.. 402.8
Mount MoBepinoke.. ..o i et i s et e ea e aenaae 1140,

Paulina, Arrow on lowest stone step, outside of gate, 100 yards west of corner, 349.0
Petershurgh. Bench-mark on elm, 37 yards northeast of cross-roads............ 707.2

Pohatcong mountain, Sammit....ee e Veebe it tan e eneraen ... 898
Polkville. Cross on stone near northeast corner of cross-roads .......... e 585.8
Port Colden. Morris canal, above 10CK......vviriiiriereresersnnven eeieiciean e 516.9
Port Colden. Morris canal, above plane No. 6, West. .vovvveiieiveiiveereeesirereans 587.1
Port Murray. Morris canal, above plane No. 5, wesb.. coovcerseeaieneininn i 630.0
Port Warren. Morris canal, above plane No. §, West.....cucevervrrerssvencinneoneee 361.2
Riegelsville. On southeast wing wall of bridge over the Musconetcong... ..... 150.2
Sand pond, near Warren and Sussex county 1ine ..cvvevvveiuriireniiinsisissvecnast 973.
Saxton’s Falls., Morris canal, below 166K, ... cocvvivrirvernverieriissnernrins TR 630.8
Saxton’s Falls. Morris canal, below lock No. 4, West. . vevvvveiveiviinierisrnneinens 632.1
Saxton’s Falls, Morris canal, above lock Mo, 4, Westueiieieiieeieieeeiomrennenennnn. 639.4
Shoemaker's Farry. Delaware river at

Shuster’s pond......ceecivicciiinnnriravieriean, -
Silver lake. o i T e AR i sn vy r st se e e geae shntna e 419.
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‘Warren County-~-Continued.

Stewartsville. Morris canal, above plane No. 8, west....ccceiecrnririnnee covvnncene
Springtown. Pchaicong creek at bridge ........... R IS
Sunfish pond.....ceeeeencess) rersinieseseesan s erewererrrerRare biissetatreaaas eanns
Townsbury. Lowest step in wall in front of house on south side of road be-

tween the bridge and corner of road to Buttzeille v virrcnsiornnnovnsnnas
Townshury. Pequest Creek uvve iurcieneinneerriinas viiinere erisnssrensssiisenes
Uniontown. Cross on stone at forks of roads.......eevecrssininiecien v,
Vienna. At corner of road to Petersburgh ...
Walnut Valley., At cross-roads e iini e e o e
Warrenviile. On rock opposite opening of road to Saxton Falls.....c...cevuu. 859.9
‘Warrington. Rail at crossing
Washington. Morris canal, above plane No. 7, west,_.........
Water Gap. Delaware river opposite Water Gap House. «.oviviienneanes rervreras 287.
Water Gap. Mountain on New Jersey side....oovevvveiisiccerianiens et rnr— 1458.
White pond....coooviiiiiiiici i e e Frreiaiaar et e reae 449,

v
- e ey SN s
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' MAGNETIC SURVEY OF NEW JERSEY.

. s

Anyone who bas studied the isogonic chart for 1885, prepared by
Mr. Chas. A. Schott, and published in the U. 8. Coast and Geodetic
Survey report for 1882, must have noticed that the more numerous
the stations are, the more irregular are the isogonic curves. Tt had
been noticed during the progress of the topographic survey of the
. State that the distribution of magnetic declination was much more
irregular than has been generally supposéd, and that even when local
attraction was eliminated, variations of one or two degrees prevailed
over quite extended areas. It was believed that a large number of
ohservations taken within a short period of time, distributed over
the State and not aiming at extreme accuracy, would be more ser-
viceable in gaining a fuller knowledge of distribution than would
very refined observations at a few stations. Conseyuently in October,
1887, two parties were placed in the field, equipped with gooa sur-
veying transits, the needles of which were six inches in length and
had been put in perfect order and carefnlly compared with each
other and with a standard needle. One instrument was furnished
with a Saegmuller solar attachment and the other was supplemented
by a Gurley solar compass.

Having reached a locality where observations were desired, a
meridian would be determined by observation on a circumpolar star,
either Polaris or 51 Cephei, and from this a traverse would be run out
over an area of two or three square miles and the declination carefully
observed at each station, readings being occasionally taken with the
solar compass.

. The readings of the solar compass were thus checked, and so at the
next locality it could be used alone and two localities could be ocen-
pied in one day, or in case the stars were obscured the work could
proceed without loss of time, as the solar apparatus would be again
checked at the first favorable opportunity.

—~_1n_this way observations were obtained at 121 localities within a
period of six weeks by two working parties. These observations

NEW JERSEY GEOLOGICAL SURVEY
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have been supplemented by 37 other observations made by the
Topographer ip charge, and a few other observers, within a few years,
2ll being reduced to the epoch 1888.0. These 158 stations within the
State and a few in neighboring States, taken from Mr. Schott’s collec-
tions, have been utilized in preparing the isogonic chart facing page
324. In drawing the curves no attempt has been made to satisfy
all of -the observations, but only such as pointed indisputably to a
disturbance covering a considerable extent of country and not purely
local. 1t should be noted that the declinations given in the list fol-
lowing and utilized in the chart, are the mean of the declinations
observed at several stations about the given locality, and that in
making up these means, extreme results which showed evidence of
purely local attraction were thrown out.

No attempt will here be made to explain the disturbances shown
by the isogonic chart; some of the peculiarities of distribution ob-
served may be pointed out, but theories as to their causes would be
premature. A much larger number of observations would be neces-
sary to this end.

In Southern New Jersey it may be noted that in the vicinity of
Philadelphia and Mount Holly the increase of declination going
northward is at about the rate of one degree in 4 miles, but else-
where it is only at the rate of one degree in from 8 to 12 miles.

There seems to be a general deflection of the needle westward,
amounting to about half a degree, about Trenton, N. J., Philadelphia,
Morristown and Westchester, Pa., from which it recovers again at
Lambertville and Doylestown.

There is an outcrop of Archaman rock on this area of west deflection,
and it is as we approach this outerop from the sand and clay regions
that the more rapid increase of west declination above noted oceurs.
Generally, over Southern New Jersey the distribution is very uni-
form,

On the Red Sandstone plain the only disturbances are in the vicin-

ity of the trap ridges, and here too we find a more rapid increase of

west declination as we approach the Archean Highlands. The dis-
turbances about some of the trap ridges are marked. The declination
at Tappan, near the New York line, is 7° 57/, while on top of Palisades

mountain, two miles east, it is 9° 02/, and passing over the crest we find:

along the bank of the Hudson 8° 107, At Hackensack it is 7° 49,
and a very uniform increase occurs in going east to the crest of the
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Palisades at Linwood, where it is 9° 03’. Passing down to the bank
of the Hudson it falls back again to 7° 57'. At Weehawken also
the declination at the top of the ridge is 11° greater than in the valiley
west. and about 1° greater than at the eastern foot of the Palisades.
This tendency of the needle toward a perpendicular to the crest line
of the trap ridges is noticeable at other points also. At High moun-
tain, north of Paterson, it amounts to 45/, at the ridge east of Pomp-
ton to 13°, at Plainfield to 407, at Martinsville to 307, and at Goat
Hill, near Lambertville, to 15 or less, A series of stations across
the Watchung mountains between Orange and Livingston gave no
evidence whatever of such a tendency, and the same is true of a line
across Rocky Hill between Princeton and Blawenburgh. Purely
local attraction was observed, however, at all of these points on the
trap. The effect of Palisades mountain was so continuous and well
verified, that it was thought best to exhibit it in the isogonic chart:
but at other points it was not shown, being treated as ordinary local
attraction.

The greatest disturbance of the isogonic curves occnrs in and about
the Archean Highlands. Local attraction due to magnetic ore de-
posits is very common here, making observations of the general
distribution difficult. In general it may be said that the needle
swings toward the axis of the Archean mountain masses, which in-
creases declination on the southeast slopes and decreases it on the
northwest. The increase in declination in passing from the Red
Sandstone up on the Iighlands is about one degree. This tendency
of the needle toward the mountain is not so noticeable in the case of
Masconetcong and Schooley’s mountains.  About Bartley, in the Ger-
man valley, the needle seems to be deflected about two degrees west-
ward, and a line across from the ridge at Chester shows a rapid
increase in declination until the foot of Schooley’s mountain is
reached, but on reaching the top of the mountain there is a decrease
at once of more than two degrees. The declination in the valley at
Greenwood lake and Newfoundland is from 1° to 13° less than it is
on the mountains either side.

Through the eastern side of Kittatinny valley the needle is deflect-
ed eastward from the normal position. This deflection amounts to 3°
at Phillipsburgh, 131° at Belvidere and 1§° at Vernon. Pochuck
mountain causes a marked disturbance, amounting to about 2° at a
maximum. Once out of the influence of the Highlands no disturb-
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ances are noted on the west side of Kittatinny valley and on the
mountain. '

Encugh has been observed to show that a close relationship exists
between geological structure and magnetic distribution, that the prin-
cipal irregularities in distribution oceur in the vicinity of outerops of
Archzan or gneissic rocks, that the traps may ‘cause equally great
disturbances, although as their extent is less in New Jersey than that
of the Archzan rocks, these disturbances are less noticeable, and that
disturbances due to either kind of rock are not confined to the actual
outerop, but seem to be felt while the rocks are still below the surface.
This last suggests at once the query—may not detailed magnetic sur-
veys be made useful in the study of stratigraphical geology, when the

‘relationship between geological structure and the magnetic forees .

comes to be better understood ? At all events the knowledge of the
existence of these irregularities in magnetic distribution, carries with
it a useful lesson to the land surveyor.

-~
COLLECTION OF MAGNETIC DECLINATIONlS.

At the beginning of the study of this subject, inquiries as to ob-
served declinations and change of bearing in old lines were sent out
to most of the surveyors of the State. The results were meager, al-
though all applied to showed interest and a disposition to aid in
making such a collection. The survey is indebted to many of these
gentlemen whose names are mentioned in the remarks after the in-
formation which they contributed. Mr. A. H. Konkle, of Newton,
deserves special mention, as he was at considerable pains to procure
the results sent, going into the field for that purpose. “Where author-
ity is not given the results were obtained from the magnetic survey
made in 1887,

The Coast Survey collections have been largely drawn upon and
every available source besides. Naturally the publication of this
collection will brinig to light much more’ material, as did the early
collections by Mr. Schott, but it is doubtful if much more is needed
than is here given for the use of surveyors, for the great uncertainties
introduced by the irregularities of distribution which have been
shown, make surveying with the compass in Northern New Jersey
little better than guess work, while where these irregularities do not
oceur, the decennial series of computed declinations for New York
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and Philadelphia will be found to apply very closely. While the
effort is made to make this paper as useful as possible to the survey-
ors of the State, it must be remembered that its primary object is to
record the irregularities of magnetic distribution brought out by a
more than usually detailed survey, and to pave the way for an ex-
planation of their causes.

Atlantic County.

ATLANTIC CITY.
Declination
Date. West.

1860.6,  4° 54’. United States Coast Survey Report, 1881.
1885, (6° 487.) Schott’s computation, Report, 1881,
1887.8.  6°22/. About the light-house. Several stations.

! HAMMONTON.

1885.9.  5° 53/, One mile northwest. Topographic Survey., (See Winslow, Can-
: den county.)

MAYS LANDING.

1875, 5° 227, Mean of 13 trials by West Jersey Association, court-house meri-
: dian (eorrected for local attraction).

1887.8. (5° 38%.) South end of court-house meridian (local attraction).

1887.8, 5° 565", North end of court-house meridian.

1887.8. 6% 52/, Average about the village.

Bergen County.

DARLINGTON.
1879.6. 9° 40/, On brow of mountain just west. Topographic Survey.

ENGLEWOOD.

1839, 5° 367, J. H. Serviss, re-survey of old road at Fort Lee,
1877.6.  T° 837 J. H. Serviss, observer.
18854, 8% 27/, J. H. Serviss, observer.
1887.8.  8° 29/, Near Nordhoff station.

FATRLAWN.
1887.8. 8206/, Vieinity of railroad station.

HACKENSACK.
1887.8.  7° 49/, From Maywooed to the West Shore railroad.

LINWOOD,
1887.8,  9° 08’. Average for top of Palisade mountain, only slight variation.
1887.8.  7° 87/. At eastern bage of Palisade mountain. There is a steady increase
of declination from Hackensack to Linwood, at top of the
Palisades, then a fall of over a degree down the eastern foot.
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1887.8.
1887.8.

1874.6.
1887.8,

1883.6.
1874.6.
13878,

1887.8.

1885.6.

1846.4.
1885.0.

1885.8.

1846.5.

1885,

1885.8.

1885.8.

1885.8.

1846.9.

1885.

Peclination
w

est.

87 407,

8° 237,

9° 157,

§° 02¢.

9% 207,
77 427,
797,

8° 09/,

6° 307

4° 267,
7° 9.

7037,

4° 287,
79117,

6° 587,
7° 157,
6% 457,

4° 287,
7° 09,
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MAHWAH. )
West of the Ramapo river, at base and on top of mountain.
Vieinity of village.

PALISADES, N. Y.

Prof. E. A. Bowser, Boundary Survey.
Average on top of trap ridge. Not much local attraction on top,
but 23}° observed at one point on the slope.

RAMAPO, N. ¥.
Top of High Torn. A, A, Titsworth,

SLOATSBURGH, K. Y.
Prof, BE. A, Bowser, Boundary Survey.

TAPPAN, N, Y.
On sandstone west of foot of Palisades.

TEANECE.
Average on top of ridge.

Burlington County.

BASS RIVER.
H. 8. Haines.

BORDENTOWN.

At White Hill, United States Coast Survey Report, 1882,
At White Hill, Schott’s computation, United States Coast Survey
Report, 1882. .
In the town. Topographic Survey. -

BRISTOL, PA.
United States Coast Survey Report, 1882.
Bchott’s computation, United States Coast Survey Report, 1882,

BROWN'S MILLS,
Topographic Survey.
COLUMBUS.
At Bishop's barn, 2 miles east. Topographic Survey.
ELLISDALE. ‘
At Stony Hill, near county line.

LITTLE EGG HARBOR LIGHT. .
On Tucker’s island, United Btates Coast Survey Report, 1882,
Schott's computation, United States Coast Survey Repaort, 1882,
MOUNT HOLLY.

Obzervations by West Jersey Associations, at meridian, in the
court-house yard. ‘
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Date.

1866.7.
1870.6.
1873.6.
1875.0.
1877.6.
1879.6,
1881.6.
1882.6.
1885.6.

1887.9.
1887.9.

1885.9.
1887.9.

1885.8

1885.6.
1887.9.

1384.6.

1885.9.
1887.8,

1885.9.
1887.8.

1885.9.

1887.8.

1701,
1710,

GECLOGICAL SURVEY OF NEW JERSEY.

Declination

West.

5° 867,

Mean of 10 observations with different instruments.

6° 00’. Mean of 15 ohservations with different instruments.
6° 10/. Mean of 10 observations with different instruments.
6° 12/, Mean of 16 observations with different instruments.
6° 32/, Mean of % observations with different instruments,

6% 427, Mean of 9 observations with different instruments.

8° 50/, Mean of 12 ohgervations with different instruments.
6° 53/, Mean of 11 ohservations with different instruments.
6° 67/, Mean of 16 observations with different instruments,

N. B.—Tt seems that local attraction exists at the south end of Lhe
county meridian to the amount of not less than 23", Hence,
while the above are of interest as showing westward movement, '
they do not give absolute values correctly.

6% 517, Observed on same point with instrument used in magnetic suney
6° 28/, Mean about village on top of mount and northward.
SHAMONG STATION. ¢
§° 13/, On Apple-pie hill. Topographic Survey.
6° 36/, Vicinity of village.
SMITIVILLE.
6° 32/, Topographic Survey.
TUCKERTON,
8° 87/, H. 8. Haines,
6% 527, Vicinity of village.
Camden County. .
BERLIN.
3° 46/, At Coast Survey station, 2 miles northeast of village. A. A,
Titsworth.
§° 357, At Coast Survey station. Topographic Sarvey.
) CAMDEN.
6210/, Vicinity of Liberty Park.
HADDONFIELD,
6° 24/, Topographic Survey. .
6° 107, Southwest side of village.
WATERFORD.
9° 497, At village. Topographic Survey.
WINSLOW,
5° 57/, Vicinity of Winslow Junection.
PHILADELPHIA, PA., FROM SCHOTT'S TABLES.
82 30/, Beull, 8ill. Journal, Vol. 23, 1833.
8% 30/, 'Th, Whitney, 8ill. Journal, Vol. 34, 1838.
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1750.
1793,

1802,
1804,
1804.
1813.
1813,
1887,

1840.5,

1841.7.
1846.4.,
1855.7.
1862.6,
18728, |
1877 8.
1884.7.

18186.5,
1849.7.
1850.7.
1855.8.
1857.7.
1874.5.

1881,

1885.0.
1887.8.

1887.8.

1846.5.
1885.0.

1846.5. °
1885.0.

1872.6.
1884.9.

Declination
West,

5° 457,
1° 307,

12 30¢.
20 00,
29 797,
2 257,
ae 977,
3° 597,
3° 87/,

3° 547,
3° 517,
4° 39,
3° 00,
5° 287,
6° 027,
6P 227,

8% 057,
3° 057,
3° 117,
3% 457,
3% 30/,
4° 387,
8° 087,
59 237,
4% 117,

5° 407,

2° 397,
5 807,

20 59,
3° 30V,

4° 31,
5° 187,
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Kalm’s Travels, reference as above.

Th. Whitney, reference as above. Also Brooks, -Sill. Journal,
Vol. 23, 1833.

Howell, reference as abave,

By several men of science, reference as above.

Th. Whitney, $ill. Journal, Vol. 34, 1838.

D. McClure, reference as above.

Whitney, 8ill. Journal, Vol. 23, 1833,

W. B. Johnson, 8ill. Journal, Vol. 34, 1838,

Dr. A. D. Bache, Girard College.  Magnetic Survey of Pennsyl-
vania.

Reference as above.

Dy J. Locke, Girard College.

€. A. Schott, Girard College, United States Coast Survey.

C. A. Schott, Girard College, United States Coast Survey.

A. H. Sentt, Girard College, United States Coast Survey.

4. B, Baylor, Girard College, United States Coast Survey.

Edwin Smith, Girard College, United States Coast Survey.

Cape May County.
CAPE MAY CITY.
United States Coast Survey Report, 1881, at light-house.
N, C. Price.
N. C. Price. ]
United States Coast Survey Report, 1881, at light house.
N. C. Price. : .
United States Coast Survey Report, 1881, at light-house.
N. C. Price.
United States Coast Survey Report, 1882, Schatt’s eomputation.
Average of several stations between Cape May City and light-
house. .

OCEAN VIEW, .

Vieinity of railroad station,

TOWN BANK,
United States Coast Survey Report, 1881,
Uinited States Coast Survey Report, 1832, Schoit’s computation.

Cumberland County.

BRIDGETON.
United States Coast Survey Repors, 1881, * Hawkins,” just west
of Bowentown station. .
United States Coust Survey Report, 1882, “ Hawkins,” Sechott's
computation.
Mean of 17 trials, West Jersey Association, county meridian.
Mean of 1 trials, West Jersey Association, county meridian,

U
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Date.
1887.8.
1887.8.

1846.5.
1885.0.

1846.5.

1885.

1846.5.
1885.0.
1887.8.

1883.5.

1887.9.

1887.9.

1887.9.
1387.9.

1887-9.

15346.4.
1847,
1878.
1887.8.

1870.1.

1885.9.

Declination

West.

50 15,
5° 107,

3° G3~.

2° 34/,

3° 147,

5° 457,

3° 04-.
5° 3.
5° 247,
5% 057,

8o 02/,

g 1L

8° 057,
8° 007,

8° 057,

5° 85/,
5° 457,
7O 40,
7e 497,

On same county meridian used above.
Mean of several stations about town.

FGG ISLAND LIGHT-HOUSE.

United States Coast Survey Report, 1881
Sehott's computation, United States Coast Survey Report of 1882

GREENWICH.
United States Coast Survey Report, 1381, at Pine mountiain, 2
niiles north.
United States Coast Survey Report, 1882, at Pine mountain,
Schott’s computation.

PORT NORRIS,
Dnited States Coast Survey Report, 188].
United States Coast Survey Report, 1882, Schott's computation.
Average of several stations. .
At Maurice river light, 3 miles sonth.

Essex County.

COOK’'s BRIDGE,
Both sides of river.
N, B.—It is noticeable that there is Jistle variation on a line from
Orange to Hanover. The trap ridges appear to exert no gen-
eral effect on the needle, only local.

LIVINGSTON.
No effect observed from Riker hill,

ORANGE.
Vicinity of Orange and Llewellyn Park up to brow of mountain.
Crest of First mountain and valley west along 3It. Pleasant turn-
pike. Local attraction observed, amounting to 24°, on top of
mountain, .
Cirest of Second mountain, Mt. Pleasant turnpike. Local attrac-
tion, amounting to 15, observed on west slope.

NEWARHK.

United States Coust Survey Report, 1881
Reported by P. Witzel.

Observed by P, Witzel.

At Harrison,

oucester County.

CLARKSBORO.

5° 487 (7). Wm, Haines.

5° 4.

CLAYTON.
Topographic Survey.
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1887.8,

1846.5.

1865.0.
1867.6.
1870.0,
18746,
1883.6.
1887.8.

1341,

18411,
1871.4.

1837.8.

1837.3.

1840.7.
1837.8,

1337.8.

1684,

1693.

1714.38.

1723

1724

Declination
West,

5° 457,

3° 457,
4° 487,
4° 497,
4° 467,
5° 117,
e 01,
6° 0.

69 0B/,
7° 557,

‘70 497,

8¢ 457,

5° 537,
ra

8° 557,

§° 457,

87 457,
3° 457,
20,

2y
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NEWFIELD.
South of the village, : a

WOODBURY,

United States-Coast Survey Siation Ohew 2 miles southwest of
village.

W, Haines, at court-honge,

Mean of 23 trials, West Jersey Association, at conrt-house.

W, Haines, at court-house.

Mean of 15 trials, West Jersey Association, at court-house,

Menn of 4 trials, West Jersey Association, at cours-house.

Mean of several stations novthwest of village.

Hudson County.

JERSEY CITY.

W. C. Wetmore, U. 8. N. See Winfield’s Land Titles. At court-
house.

Douglag’ map of city.

Delog E. Culver. Winfield's Land Titles,

HARRISON.I

Top and east side of ridge. At west foot of ridye a value of
7° 358" was observed,

Y

SECAUCTS,
Along Paterson plank road.

WEST HOROKEN.
United States Coast Burvey, just west of mopastery.
Average of top of ridge north of monastery. Much local attrac-
tion exists hereabouts, due partly to natnral, partly to artifi-
ctal causes, .
Along base of Palisades from Weehawien to Guttenberg.  9° 327
was noted here at one station,

NEW YORK, N. Y., FROM SCHOLT'S TABLES,

Philip ‘Welles, Surveyor-General. Report of the New York
Commissioners on the Connecticut Boundar}, wade in April,
1857. Sen. Due, 165, p. 145,

On Staten Tsland. Geologieal Survev of New York, 1858, E,
Truxbury’s patent. .

John Beatty, Deputy Surveyer, on map of Livingston's Manm'.
O’ Callaghan’s Doc. History of New York, iii., 414,

G. Burnett. Prof. E. Loomis' colleetion, Sill. Journal, Vol. 34,
1838.

Cadwallader Colden. Report of Commissioners on the Connecti-
cot Boundary, 1857,
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Declination
Date. West.
1750. £° 22/, Mr. Alexander. Prof. E. Loomis’ collection, Sill. Journal, Vel.

34, 1838,

1755, 5° 007, Mr. Evans, as above,

1784, 4° 20/, Mr, Evans, as above.

1824. 4° 40/, Blunt's map, as above.

1834. 4° 507, Capt. Owen, as above.

1837. 5° 40/, Prof. J. Renwick, Columbia Cellege, ns above.

1840.5.  3° 01/, At Howard, Staten Tsland, United States Coast Survey.

18406, 5° 53/, At Bergen Neck station. United States Coast Survey. Woest
Hohoken,

1541, 6° 068/. Douglas’ map of New Jersey.

1844.6. 6% 13/, Unpited States Coast Survey at Columbia College.

18457.  6° 25/, TUnited States Coast Survey at Columbia College.

1846.3.  5° 10, Tnited States Coast Survey at Bloomingdale Asylum.

1855.6.  6° 40’. United States Coast Survey at Governor’s Island.

18556,  7° 62/, Urited States Coast Survey at Bedloe’s Island.

1855.6.  6° 28/, United States Coast Survey at veceiving reservoir, Central Park.

1874.6. 7% 23, RBeport of Chief of Engineers, U. 8. A. Chart of Way Reef,
Hell Gate, 1875.

1885.8. 9200/, J. B. Baylor, United Btates Coast Survey in Riverside Park,
[ Not used on aceount of local deflection. Sch.]

Hunterdon County.

CUSHETUNK OR PICKLES MOUNTAIN.
1883.8.  7° 29°. Topographic Survey at Geodetic station (Pickles).

FLEMINGTON.
1887.9.  7° 14/, Viciuity of town.

FRENCHTOWN.
1887.9.  7°057. At town above and helow bluff.
1887.9. 7° 15, From one to two miles northeast,

GLEN GARDNER.
1887.8. 6°5%. One mile northeast of village, local attraction amounting to 10°
observed hereabouts.

HIGH BRIDGE.

1887.8.  8°18’. One mile northwest of village,

LAMRBERTVILLE.

1887.9.- 6° 557, Vicinity of fown.

1887.9. 79 11”. Crossing trap ridge from one to three miles southeast of town;
local attraction of 457 olserved, with a slight tendency to
throw the needle away {rom axis of ridge.

LEBANOR,

1887.8. © 7° 527, Vieinity of Potterstown and Lebanon.
1897.8.  7° 45". On mountain 1 to 2 miles southeast of Cokesbury. No general
effect is observable in approaching and mounting Fox hilk

L)
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Declination
Date, West,
PATTENBURG.

1887.8.  0° 53¢, Vicinity of village. Musconeteong mountain attracts the needle
about here and Valley station, up hoth slopes.

POTTERSVILLE.
18838,  7° 46/, Om hill 1 mile southwest.

VALLEY STATION, CENTRAL RAILROAD OF NEW JERSEY.

|

|

\

| 1887.8.  7° (4. Half 2 milé north of station, in valley.

| 1887.8.  6° 987, At foot of Musconetcong mowntain,

\ 1887.8.  6°42’. Crest of Musconetecong mounfain. Varies from 5% 17/ to 7° 57/
| (focal attraction).

Mercer County.

* HAMILTON SQUARE.
1885.8.  6° 58/, Topographic Survey.

HIGHTSTOWN.
1887.8. 7° 18/, South and west of village.

PRINCETON,
1810.5.  7° 00/, Silliman's Journal, 1838. (This seems erroneous.)
1852.6. 59327, Al Mt Rose, 3} miles northwest of village. United States Coast
. Survey.
1887.9.  7° 09/, About the village.
18879,  7° 217 Crest of trap ridge north-northwest of village. Local attraction
amounting to 307 observed.

. _ TRENTON.
1887.8.  7°13/, East of city, extending to Pond run.

Middlesex County.

FAMESBURG AND VICINITY.
1761, 4° 33/,
1795, 32 117,
1799. 2° 437,

1815. 80 197, ’} Henry M. Thomas. Bearings of old lines.
1826.  3°507. §

1829. 3° 52/, )

1887, 7° 257,

NEW BRUNSWICK.
1800. 2° 247, Bearings of old lines, taken by Geo. Hill
1804, 2° 307, Bearings of old lines, taken by Jus. M, Cobhb.
‘ 1811, 3219/, - Bearings of old lines. ’
- 1814.6.  3°07/.  Bearings of old lines, taken by Geo. Hill,
1815.9. 3°13%.  Bearings of old lines, taken by Geo. Hill.
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Date.
1830.5.
1836.86.
1838.5.
1846.0.
1848.6.
1850.8.
1863.0.
1864,
1866.
1870.
1380,
1384.
1886.
1887.
1887.8.

1330.0.
1885.5.

1887.9,

1765.8.

1887.9.

1840.8,
1844.0.

1887.9.

1686.0.
1342.7.
1844.1.
1855.6.
1873.9.
1879.5.
1883.8.

1884.7.

Declination
West.
3° 34/ (7). Bearings of old lines, taken by Geo. Hill.
4° 40/,  Bearings of old lines, taken by Geo. Hill.
4° 45, Bearings of old lines, taken by Geo. Hill.
8° 237 (73. Bearings of old lines, taken by Geo, Hill
5°10.  Bearings of old lines, taken by Geo. Hill.
B° 237, Bearings of old lines, taken by Geo. Hill.
6°09/.  Old deed; reported by Geo. Hiil.
6°10°.  Prof. Geo. H. Cook, at county mericdian,
6° 007 (7). T. N. Doughty.

6° 24/, Bearings of old lines.
7° 157, Prof. E. A, Bowser,
70307, Jas. M. Cobb.
7° 30,  Geo. HUL
793%.  Geo. Hill,
- 7934/, Observed at Ruigers College, and at several stations northward.
PERTH AMBOY.
4° 10/, . 8. Haines. Change in bearing of old line at South Amboy.
7943/, G.'H. Blakeley.
Monmonth County.
FREEHOLD,
7° 157, North side of town.
IMLAYSTOWN,
4° 35*. John Lawrence, at his house.
MORGANVILLE.
79 35/, At village and at Beacon Hill station. This hill of gravel, etc,
has no effect whatever on the needle,
MOUNT MITCHELL—NAVESINK FARK.
5 29/, Tnited States Coast Survey,
5° 39/, United States Coast Survey.
RED BANK.
79 237, South and east of town,
SANDY HOOK.
9° 00/, Geo. Keith. Records of Propuetors of East Jersey.
5° 32/, United States Coast Sorvey.
5° 51/, United States Coast Survey.
6° 117, United States Coast Survey.
72 097, United States Coast Survey.
7° 32/, TUnited States Coast Survey.
7@ 53/, United States Coast Survey.
SEABRIGHT.
79127, @G. H. Blakeley.
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Date,

1884.9.

1887.9.

1887.8.
1887.8.
1887.8.
1887.8.

1880.0.

1887.9.
1887.9.

1880.0,
18678,

1887.8.
1887.8,

1887.9.
1887.9,
1887.9.

1887.9.

1884.8,
1884.8,
1887.8.
1387.8.

1887.9.
1887.9.
1887.9,

Declination

West.

6° 597,
7° 097,

4° 08/,
9° 487,
9° 037,
8° 297,

6° 427,

87 057,
8° 277,

7° 03",
70 567.

§° 587,
8° 207,

7° 53
70 54,
9° 347,

§° 017,

89 267,
8% 157,
7% 497,
8¢ 347,

89 127,
9° 00,
8° 33/,

!
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SEA GIRT.

G. H. Blakeley.
Extending 14 miles inland,

Morris ‘County.

BARTLEY. '
On Schooley’s mountain lope, three-quarters mile west of store.
West side of the valley.
East side of the valley.
Top of ridge east of valley, road from Chester to Flanders.

BUDD'S LAKE.

One mile east, at top of mountain.

BOGNTON.

Southeast of town in valley.
Top of hill north of town.

DHESTER.
On SBeward’s hill, near crass-roads.
At the cross-roads.
There seems to be a constant and rapid increase from here across
the valley to the base of Schooley’s mountain, amounting to
nearly 2° in 8 miles, then a decrease in climbing the mountain.

DOVER.
At the town.
On gravel terrace, 1 mile west.

GILLETTE.

One-half mile east of station.
In Gireat swamp, one-half mile north of Long hill.
Crest of Long hil}, } mile northenst of Gillette railrond statiomn.

HAANOVER.
Average of 4 stations east and west of river.

LAKE HOPATCONG.
Bertraud islarnd. . H. Blakeley.
Shippenport. &, H. Blakeley.
Across head of Jake south and west of Hurdtown.
Head of Henderson cove, east foot of monntain.

MORRISTOWN,

On mountain just west of borough limits,

On drift at eastern borough limits, north of the Whippany.
Sonth of Horse hill,
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Declination
Date. West,

NEWFOUNDLAND.
18878. 7057/, Crest of Green Pond monntain, 1 mile gouthwest.
1887.8.  7° 31/, Waest base of Green Pond mountain.
1887.8. 79587, At Oak Ridge village.
1887.8.  9°41/. Oun meonntain I mile south of Holland school-house.
Change in bearings of lines surveyed about 1800 from 4° to 437,
Horace Chamherlain, '

POMPTON.
1887.8.  10° 47/. Top of teap ridge southeast of steel works.
1887.8.  9°167. Village and 2 miles west in mountain south of Bleomingdale.
Local attraction amounting to 207, but no marked difference
between mountain and valley.

SCHOOLEY'S MOUNTAIN,
1887.8.  6° 25, Oue mile northesst of the mineral spring.

Ceean County.

RABRNEGAT LIGHT.
1860.6.  5° 24/, United States Coast Survey, Report of 1881.
1880, G° 577, A.T. Trons,
1885. 7°18%. Schott’s computation. United States Coast Survey Report, 1881.

- BARNEGAT VILLAGE.
1887.9.  6° 52/, At village.

FOREED RIVER.
1876.5.  6° 037, Moore. See Uniled States Coast Survey Report, 1882,
1885.0.  6° 47/, Bchott’s computation, Report, 1832,

ITARVEY CEDARS—IONG BEACH.

1860.6.  5° 187. United States Coast Survey Report, 1881,
1885.0.  7° 18, Schott’s computation. United States Coast Survey Report, 1881.

NEW EGYPT.
1887.9.  6° 56/, North of village.

SEARIDE PARK.
1880. 7o 147, A. P, Trons, at Capt. J. Reed's house, south of village.
18379,  6° 56/. At the village.
WEST CREEK
1744, 5° 25/, Denmis. John Lawrence’s notes.
Nore—The true bearing of Lawrence's line from here to
Collier’s Mills, 3¢ miles, is N. 14° 42" W. Lawrence ran on
a magnetic course of N. ° 19 W., which shows a declination
amounting to 5 237, and, verifies the above observation con-
clustvely. C. C. V. ’

" WHITINGS.
1887.9. 72 09’. About the village.

NEW JERSEY GEOLOGICAL SURVEY



MAGNETIC SURVEY. 313

Pagsaic County.

. HEARFORT MOUNTAIN,
Tectination
Date. West.
1882.6. 5007, At United States Coast Survey station. Topographic Snrvey,

: ) GREENWOOD LAKE.

18878, 7940, At extreme south end of lake,

1887.8. 8203/, oot of Bearfort moyntain. Warwick turapike.

1887.8. 8% 347, Central ridge of Bearfort, just. south of turnpike. A gradual
increase guing west,

HIGH MOUNTAIN.
1883.6.  9° 08, Trap ridge north of Paterson. A, A. Titsworth.

CATERSON,
1868.7.  6°377. A. A. Fonda; reported by J. T. Hilton, C.E.
1868.1,  6° 37/, Theo. Ryerson; reported by J. T. Hilton, C.E.
1R87.8.  7° 531”. North of Hawthorne station.
1887.8. 8% 067, At Fairlawn station.

POMPTON.
1887.8.  9°16’. In vallev at village.

STATE LINE,
18746. 79147, At L-oug!:ou'sé creek.
1874.6.  6° 0%, On Bewrfort mountain.

Salem County.

CHURCH'S LANDING.
i846.4. 5497 (7). United States Coast Survey Report, 1881,
1885.0. 87327 (). TUnited States Coast Burvey Report, 1882, Schott's compniation.

DELAWARE CITY, DEL.
T 18425, 3° 807 Barnett; Philudelphia, Trans. Roy, Soe., 1874.
1846.5.  3°17/. At Fort Delaware; United States Const Survey Report, 1881,
1885.0.  5° 487, United States Coust Survey Report, 1882; Schott’s computation
for Fort Delaware.
SALEM.
1887.8.  5° 42/, Noxth side of town.

WILMINGTON, DEL.

1846.4.  2° 31", United States Coast Survey Report, 1881,
1876.5. 3% 447, - United States Coust Sarvey Report, 1881,
188a. 4° 25/, United States Coast Survey Report, 1882, Schott’s com putation.

Somerset County.

BLAWENBURGH,
1887.5.

g
<
o~

~3

In vicinity to beyoud Skillmuen’s. -
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Date.
1884.9.

1864 (2).
1864.9.
1865.2.
1865.4.
1865.6.
1865.9.
1865.9.
1866.5.
1867.3.
1867.5.
1867.8.
1867.9.
1868.3.
1869.5.
1869.5.
1870.1.
18734,
1887 8.

1864,
1864.
1866,
1867.
1868.
1869.
1870.
1878,
1880,
1887,
1887.9.
1887.9.

188%.0.

1887.9.
1887.0.

1881.7.

GEOQLOGICAL SURVEY OF NEW JERSEY.

Declination
West,
MIDDLEBUSH.
7°1%. G. H. Blakeley.
SOMERVIELE.

% 307,
6% 007,
6° 157,
5% 407,
5% 497,
5° 65,
3° 507,
6° 15,
2 067,
3° 507,
6° 007,
57 507,
a° 587,
6° 007,
6° 007,
62 G,
60 27,
70190

5° 477,
5% 507,
5° 537
5° 557
57 587,
6° 007,
6° 037,
g0 257,
6° 447,
7019
¢ 15
5° 427,

8° 327,

7057,
T° 35

6° 357,

Observations reported by Joshun Dowghty, Jr.

C, W. Van Nuys, observer.

W. W Drake, observer.

Ab'm Btryker, observer.

H. Cook, ahserver.

Isaac . Lindley, observer,
Jdacob Wyckoff, observer,
Peter N. Van Nuys, oliserver.
D. Aunin, observer.

8. Gano, observer.

Jacah Wyckoft, observer.

8. Gano, observer.

Peter N. Van Nuys, observer.
8, Gang, chserver,

Joseph Thompsen, observer.
Joshua Doughty, Jr,, observer.
Joshua Doughty, Jr., observer.
N. McConaughy, ohserver.
From 1 to 3 miles north of town.

From the above the following series has been deduced :

Foot of First mountain, north of town.

Crest of monniain above. A value of 5° 567 observed an face of
monntain,

In Washington Vailey, 1 mile west of Martinsville. A value of
5° 31/ observed on north slope of First mountain,

On erest of Second mountain, southwest of Mt, Horeb church.

Just north of Mt. Horeb church. An apparent tendency of both
trap ridges to repel the needle.

Susmgex County.
ANDOVER. .

Hill just west of village. Topographic Survey. Mr. A, H.
Konkle says that lines in Bussex and northern Warren
countigs run between 1790 and 1815 require » correction of
from 4° 15 to 4° 207,
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Date.

1873.8.
1874.6,
1884.8,
1887.8.
1839.1.

1857 .8.
1887.8.
1887.8,

1837.8.

1884.8.

1887.8.
1887.8.

1882.8.

1887.8.

1887.8.
1887.8.

1874.6.

18848
1887 8.
1887 8.

1887.8,

1887.8.

Declination

West.

e Q5.
701,

7° 517,

7° 507

4° 407,

7919,
T 2.

7° 367,

7° 297,

6° 187,
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CARPENTER'S POINT.

United States Const Survey, at Tri-State rock.

Prof. E. A. Bowser, at same place.

Topographic Survey.

At Tri-State rock and on east side of river.

Two and a half miles south of here a line bore in 183%.1, N. 44°
307 W, and in 1887.8, N. 41° 35/ W. Another line bore tn
1830.1, 8, 45° 30 W, and in 1887.8, 8. 48° 50/ W.

CULVER'S GAPD.

On turnpike, one-half mile west,
Crest of mountain, south of gap.
Summit of turnpike, 1 mile east of mountain,

DECKERTOWN.

lrregular vaviations of 10 within a mile. This is the value at
three stations within a radins of half a mile of the center of
the village.

DINGMAN'S, PA.
Topographic Survey.

FRANKLIN FURNAOE.

8° 367 to 7° 477, Brow of mountain near Two Bridges.

7° 88/,

7° 047,

7° 507

771,

7735,

62 457,

3% 567,
7° 06,
7° 214,

708

7" 89,

At vitlage. Local attraction amounting 1o I degree observed.

HAMBURG.

One mile sonth of village, west side of Wallkill. Topographic
Survey. .

HIGH POINT.
Top and west slope of mountain.

LAYTON. .

On Pompey ridge, east of its crest line,
In valley at village, 1 mile east of above.

LIBERTY CORNER, X. Y,
Prof. . A. Bowser, Bonndary Survey.

MILFORD, PA,, AND MONTAGUE, M.
Topographic Burvey.
Wear the bridge; both sides of the river.
At the Y Brick House,” Montague,

MONROE CORNER.
Just east of cross-roads.

MOUNT SALEM.

From 1 mile southwest of the village westward to the foot of
Kitiatinny mountaln & slight increase is observed.
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1881.8,
1883 4.
1884.9.
1885.4.
1886.0.
1886.3.
1887.0.
14874,
1587.9.
1887.8.

1874.6.

1887.8,
1887.8.
1887.8.
1887.8.
1887.8.

1874.6.

1887.9.
1887.4.
1887.9.

1887.8.
1887.8,
1887.8.

1887.8.

GEOLOGICAL SURVEY OF NEW JERSEY.

Deglination
West. )
NEAR WAWAVANDA MINES.
5°09%. Prof. . A. Bowser. Boundary Survcey,
NEWTOX.

77017, A, H. Konkle, observer. .

72027 A. H. Xookle, ohserver.

7° 057, A. H. Konkle, observer.

7° 11, A. H. Konkle, observer, .

7208, A, H. Koukle, sheerver.

708/, A. H. Konkle, observer,

7° 177, 1A, H. Konkle, observer.

7° 177, A. H, Konkie, observer.

™17, A. H, Kankle, ohserver. '

7921, Just south of village,

UNJOKVILLE, ¥. Y.
6° 03°. Prof. E. A, Bowser. Boundary Survey.
VERNOQN,

2° 52/, Brow of Wawayanda mouniain, above village. Local attraction.

6% 15°. Between village and railroad.

6° 417, West side of valley, one-guarier mile from meadow.

7° 08/, Eastern foot of Pochuck mountain.

9008 Bummit of Pochuck mountain, east of head of Decker pond.
Both mountgins seem to attract the needle here, The value,
6° 417, is probably least influenced by this attraction.

. WARWICK MOUSNTAIN,

39127 Prof. B. A, Bowser. Boundary Survey.

Union County.
PEAINFIELD.

T° 40, Bouth and west of town,

8718/, Crest of First mountzin, south of Stony Brook gap.

7% 42/, Crest of Second mouutain, road to Union village. Local attrace
tion of 17 407 observed. The only effect of the trap ridges
liere is apparently local and irregnlar.

Warren County,
ALLAMUCHY.

9° 00, On slope of mountain, road io Waterloo.

818" At west side of villnge.

7° 45, 1n valley, 2 miles northwest. There appears to be a steady in-
crease going foward the mountain,

BELVIDERE,
5° 82, There is a steady decrease going southeast, which amounta to 56/

at & point on the mountain 1 mile east of Oxford charch.
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Date.

1757.
1784,
1799,

1841.5.

1851,

1874.5.
1878.2.
1881.2,
18837,
1884.0.

1887.8,

1841.6.
188510,

1887.8.

1887.8.

1887.8,

1866.1.
1868.2,
1870.1.
1881.8,
1886.3.

18818,
1887.8.
1881.7,

1887.8.
1887.8,

Declination
* West.

6° 307,
2% 53,
1° 52,
3° 267,
3° 507,
5% 2.
& 377
&% 5%,
6° 097,
6° 067,

79 257,

3° 387,
6° 377,

6° 207,

6° 50”.

702,

6° 037
6° 107

6° 58,
7° 117
4° 457,
6° 107,

6° 007,

69 367,
T 05/,

|
e 18': '} Observed by A. H. Konkle at a point 2¢ miles northwest of
1]
-
.
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BETHLEHEM, PA., SCHOTT'S TABLES.
R. W. Walker, from bearings of old lines.
Reference as above.
Reference as above.
Prof. A. D. Bache, at Easton, Pa.
R. W. Walker, from bearings of old lines.
Dr. T. ¢ Hilgard, near Tehigh University.
B. W. Walker, from bearings of old lines,
Prof. C. L. Doolittle, Lehigh University.
R. W. Walker, deduced from 80 observations by siudents.
R. W. Walker.

- BLAIRSTOWX.

Average of both sides of valley of the Panlin's Kill.

EASTOR, PA.

United States Coast Survey, Report of 1882,
Bchott's computation, Report of 1882,

4 HACEETTSTOWN.

Top of Schooley’s moeuntain, 1 mile northeast of the mineral
spring. Local attraction awmbunting te 3} degrees observed,
Declination eguals 3° 08/ at brow of mountain west of this
point,

On knoll sonth of village. West of the limestone quarries 8° 27/
was observed.

Top of mountain just west of village.

HARDWICK TOWNSHIP,

Marksbore, and 3 miles northeast of Blairstown,

JENNY JUMP MOUNTAIN.
Near south end of mountain on crest.

PHILLIPSBURG.
At several stations north and east.

WARRENVILLE.
Hill just west of village.

WATER GAP.
At Water Gap House, Pa,
At Portland, Pa.
There is a uniform incresse in passing down the river through
the Water Gap from Water Gap railroad station to Portland.
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MAGNETIC DIPS AND INTENSITIES.

In Appendix No. 6, United States Coast and Geodetic Survey
Report for 1885, will be found a complete collection and disenssion
of magnetic dips and intensities for the United States, by Chas. A.
Schott, Assistant. Although this paper has to do principally with
declination and its distribution, the collection of dips for New Jersey
may prove useful to some in this connection.

Magnotic Dips and Horizontal and Total Magnetic Intensities in
' New Jersey.

' Reduced to 1885.
- q |2 3 |
STATION. . g g & g 8. s
. R — A —
g s |E8l 21l & |%g|ds
= <) o 3] A =5 =
Cape May Light-ROUSE. .cemcsremiivirainn. 1846.5 71° 25'.8) 4.265] 13.36
Cape May Light-house. .o ninarinnn|  1858.6 710 34'.4) 4.182 13.23] 70909 4.304]) 130

Cape May Light-house......cimiinaien 1874.5f 7102675 4.253) 13.48!

TOWN BADK.trecermecriersinevinrepen s e | 1846.5) 7102376 4.209| 13.88 70°.88) 4.334; 18.23
Egg Island Light-housge.. e e vnane. 18‘16.5't 712 45'.1] 4.206) 13.43) 71°.24 4.271) 13.28
Port Norris 1846.5 e 39’.6' 4.211) 1338 T1°.15| 4.275( 13.24

4.205( 18.45 719.18) 4,288 13.29
4,237 13.49 719,18 4,206{ 13.32

Atlantie City

1860.63 712474
1846.5. 71e 41".4t

Pine Mount (uear Greenwich),...

Long Beach., s ienersrimonessrncstessneenss|  1860.6 71e 58’.5E 4.156| 13.43) 719.37| 4.240| 13.27
THEK IO s v ermrnrserenerns rornsinst suenan snnan 1846.9' 720 1248 4,063, 18.30, 71%.60] 4.120) 13.14
Church Landing, Salern county.....ee... 1846.41 71e 2‘2’.0\‘ 4,311] 18.49] 70°,861 4,377 18,35
Barnegat Light-house........oiermisan 1360.7' 72°06".2 4.108| 18.26 71%.49 4.19L] 13.20
Chew, nealr Mantu., ... seersneeereeen 184('5.5= 72° 14".4I 4,105 13.46 719,73, 4.171) 13.31
White Hillioimisessnimsissenne esseen i 18464, 7° 06’.2“ 4,147| 18.50 712.50( 4.213] 13.34
TIeN10M. t uvincrreesarmsinersanns 1841.35 710 597.0: 4.198] 13,56 719.46]) 4.242| 18.34
Princeton College....... 1839.7; mear1t do4) 18550

Princeton, behind College. ... 1842.8: 720 48’5 4,010{13 50-i| l

Princeton, near College.....ovveevsaseens | 1B43.5° 0888 4.222)......... !
Princeton, near College. s coeeee 1844'.0; 7o 39’.5#..,,,,... } 72019 4.110] 13.42
Princeton, near College. . mmuninna.| 18444, 72947, 2¢0 4,016] 18.48;

- Princetott, Pots' WoOGS. e ersmreeees . 18{4.4! { gf‘; 1{',"_3 é:gég fgiﬁ 1

Princeton, on Rocky Hiil (rapj.....u. 1844.4 72935'.0) 4.04%) 13.53)|]

4211} 13.75

Mount Rose ((rap).. 1852.41 720 427.5¢ 4,130° 18,90! 729.16
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Magnetic Dips and Horizontal and Total Magnetic Intensities in
"New Jersey—Continued.

Redaced 1o 1885,
ki g 3
STATION. a.] & B . .
=3 =] < by D
5 . SE ] = . SEYRE
g =) FER = 22 | £
- = =4 [ a i ]
BARAY HOOK v crrivsmmsrssrrmsiorererereee | 18448)  72°877.9] 4.077] 13.686[1)
Sandy Hook....ci i 18006 720 52.0] 3.917) 13.30
710.93] 4.081] 13.16
Sandy Hook...... 1873,9]  72°29'.6) 4.040) 13.43
BADAT HOOK.. o veasisnsssssenssmnmrmearenne | 1879.8]  T2O 0830 4,075) 13.20
New Brunswick.....aomioncinnn..| 18444 2% 430,21 4.008] 13.50 722211 4.066) 13.31
Baake Hill. oo | 1844.3 PP LT PR SO 2028 serene ] enens
OS5 4 OO 1841.8 720 48,5 3,999, 1D.54
Newark, Washington Place 18448 720 50,9, 3972} 13.45
v 7203l 4,037 13.29
Newark, on the neck......ovevcecvnannne | 18443 720 4%/.3) B.986] 13.46 !
NEWBTK orcrrerrorenrsevanrees sresssmesanees sreenens | 1846.4 739 5%.2] 3.964] 13.48t ]
FOrt Les...cornvmmemmriismnmeirmenmiraenes | 18443 TR AL, M evsimsnf cvervaren i i Y (.
70 17,0
e OO B 7K. Lo I T | N SO B
i K

SECULAR CHANGE OF MAGNETIC DECLINATION,

Mr. Charles A. Schott gives, in Appendix No. 12, Report of United
‘States Coast and Geodetic Survey for 1886, a collection of declinations
and a discussion of the secalar change for the United States, which
leaves little to be desired for the use of the surveyor. This work has
‘been_largely drawn upon for the following material necessary to make
the results of the Magnetic Survey as useful as possible to the New
Jersey surveyor. Matter of local interest has been extracted and to it
has been added the information derived from the Maguetic Survey.

TABLE OF DECENNIAL VALUES OF THE MAGNETIC DECLINATION.

The values given below will be found nsefn] when old lines have
to be retraced. The amount of declivation varies often two or three
degrees within two miles or Jess, but the change of declination, from
_year to year, will be found to be practically the same over quite large

NEW JERSEY GEOLOGICAL SURVEY



320 GEOLOGICAL SURVEY OF NEW JERSEY.

areas. The values at New York, N. Y., Bethlehem, Hatborough and
Philadelphia, Pa., were carefully computed by Mr. Chas. A. Schott,
and are given in Appendiz No. 12, Report of the United States Coast
and Geodetic Survey for 1886. The series for New Brunswick, N. J.,
was obtained graphically by reducing all of the observations available
in the vicinity to that Jocality, and constructing an average curve with
due attention to curves for New York and Philadelphia. It is recom-
mended that where a surveyor has no other knowledge to guide him
in taking out the change in declination between any two States, he
shall use the New York series for the ecounties of Passaie, Bergen,
Hudson, Essex and Union ; the New Brusswick series for the counties
of Sussex, Warren, Morris, Hunterdon, Somerset, Middlesex, Mercer
and Monrmouth, and the Philadelphia series for the remaining counties
in Bouthern New Jersey, If he has accumulated data from long
practice in resurveying old lines in one loeality, however, he will be
able to choose for himself the series which is best adapted to his
vicinity.
Table of Decennial Values.

; v . = .

o s | £ |5 | g

# £ ~ : g\ &

iy g g o = -

YEAR 3 = @ 2 £ z

: P B i 5 < =
[ = 4 & )
e

160001 vaeeeensereveensanreers %50 007 |.ous o e, SSRTRTTUIOR TP *3° 07
6° 00 |...... RPN FRSRRRURE ISURRUD SORR 4° 00/
62307 [oovee eovie e e Lo v, 4° 307
L1110 SORURUUUR SURUURURS ISR USURTR 59 QU
T2 807 Luveenen Lo oo o 5° 30/
8200/ [oriees o [oees v feremre e v o 007
87 307 |veererennas e e L 6° 307
82 54/ [ivievieess foveeneieans SSTURUUU IO 6 367
L {1 S OO PO 8218/ | e, §° 30°
0% 00/ 1. 89127 fooes o | B0 247
1700 eescvroeveeseeenaranns | 80497 705471 8o 12/ B° OO/
17100 s ercecenessrsees el 820227 L L . 7o 807 7e4R7 L 5080/
1720000 Cirrrrreerrannraenrar 7049 Licevieene 700001 70247 ) 4° B4/

* Resulls for the seventeenth century are very doubtful,
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Table of Decennial Values—Continued.
vy ] i o ~
YEAR. FE % . E’ %ﬂ FE' E
o e T O - O B O
TOLB e e, 6° 247 | 6° 487 4° 12/
62427 0 o, 5242/ ) 612 3° 307
6°00° |.veenen 6°067 1 4°487| 5°18/ 2° 48/
518 feveenn 518/ 3% 547} 4° 24/ 40 127
4° 427 |, 473077 320671 3° 3¢ 1° 38/
4% 247 (..oeiiia, 39497 | 20247 | 204g/ 1° 127
4° 247 v 32067 20007 ] 2018 0° 54/
4°187 | we24s| 2986/ 1°487| o067 | 0O° 487
4° 347 | 2°52/ | 2018/ | 2000/ 2009/ 0° 54/
47317 3°327| 2°18/| 2030/ | 2026 1€ 967
4° 557 ) 4219 | 29807 | 3°007| 2°55 1° 30
5°36/ | 49527 9° 547 3049/ 8° 9gs 2002 .
6° 217 5218/ 3¢ 27’. 4° 21/ 4° 047 -2° 397
3860, ccarieimrar e eann 6° 587 | 59467 | 4°417] 5°00/ | 4° 44/ 3° 20/
1379........ Ferananrem i arans Te287 1 69307 5°007 ] 5°4%/) 5° 267 4° 02/
1880, iiiveiev e e e, 708571 T°15' | B°Bl/| 6°42 6°1% 4° 437
1890....ccuiviie s v 89247 TU40/7 6°40c) 7036/ | B° 58/ 50 20/
1895, v i 8% 427 [ivurnnen 7027 7ehd | 7O 4 5° 367

S0LAR DIURNAT, VARIATION.

This is the only other important change in magnetic declination,
beside the secular change above considered, which is regular enough
It consists of
a swing of the needle through the 24 hours, averaging 8’ at Phila-
delphia, and varying from 10}’ in August to 6’ in November. Tt is
generally so much within the limits of accuracy of ordinary sur-

in character to be taken into account in observations.

k'S
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veyors’ instruments, and disturbances too irregular to be allowed for,
but greater in amount than the daily range, occur so frequently that
it may as well be neglected in ordinary surveying. In all observa-
tions for magnetic declination, however, it should be taken into
account, and as it is to be hoped that these may be more frequently
made in the fature, the following table is appended. It is taken from
a more extended one in the United States Coast Survey Report for
1875, p. 263. The + quantities are to be added to all west declina~
tions and the — quantities subtracted, to reduce them to the mean
value for 24 hours.

Qorrections for Solar Diurnal Variation at Philadelphia, Pa.

TAM | 9aMm |[1lam|ley |3 | 5P M
January .o 4r2( +208| 403 —8%4) 25 —0°9
FeDTUATY - o.ovoeoveeseererraeee 4179 45| por2| —80 —2a) —12

!

March 1909 43740 4+0.6] —39| —82) —U6
April e +85 +8.4] 1] 51| —43, —1"8
MAY oveereeeereeeeeen srearens 447! 42| 4129 —s1| —s0l 172
JUDE 1rvenevnceeencvemvennerens 450, 88| 177 —50| —38, ~1'8
JULF cooveerrreeereere v 454l 4470 15| —53| —4/5 20
AUGUSt oo eracreanrcmsanees 50| 47| 29| —643] —88 —0°9
September ......oceesereceeenes 45| 428 488 —&5 —¥H 08
OCODEE cvvveee o vecrnenaans e 4177 419! pors| —wr2) —22, 03
November . c.o..ovoeevereen: 1177 415 101 =8| ~19. —076
December-. . e o 4170] 41781 F0r3| 30| —230 —0rs

The other periodic variations are the annual, amounting to 1%
minutes of are, and the furar diurnal, with a range of 27 seconds, and
two maxima and two minima in each lunar day.

MAGNETIC DISTURBANCES AND STORMS.

These occur irregularly and are beyond the power of prediction.
They are an important source of error in compass surveys, as the fol-
lowing table shows. It gives the observed disturbances in a bi-hourly
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series at Philadelphia in the years 1840 to 1845, furnishing a good
indication of the relative frequency and magnitude of such disturh-
ances. It is taken from Appendiz No. 12, United States Coast and
Geodetic Survey Report for 1886 :

Deviations from Number of
Normael Direction. Disturbances.
86 to 10 8 9,180
10/.8 1o 1871 147
1871 10 2573 18
2310 3276 3

Beyond. 0

Mr. Wm. J. Young, of Philadelphia, observed with a fourteen-
inch needle a variation of 1° 10’ in position within one hour during
an active aurora. January 3d, 1870, Mr. William Haines observed
during a time of brilliant auroral display a change of 2° 107 in the
position of the needle hetween 5:30 and 7:25 A, M., at Clarksboro,
N. J.*

IMPERFECTIONS OF NEEDLE INSTRUMENTS.

The disturbances noted abeve and the irregular distribution of
declination introduce unavoidable and unforeseen elements of error
with even the most perfect instruments; but it may be well to call
attention here to the differences which exist between different needle
instruments, and even well-constructed ones. In faulty instruments,
malformation or dullness of pivot, or bad centering, causes errors. In
good instruments they may arise from loss of polarity of the needle,
or from lack of coincidence between the line joining the two points
of the needle and its maguetic axis. Even when this has been gnarded
against in construction, the position of the magnetic axis may after-
ward change. A gentleman largely engaged in the manufacture and
repair of surveying instruments has, at my request, made some trials,
and sent me the results. From three new compasses of the best con-
struction he obtained the following : -

First Trial. Second Trial.

Now Lo s bee s et re e anee 5% 8. 15° &,
Now 2t s s 15° 12/, 15° 14/,
No. B sviirrirsen e, e aantaaes teeseseeneeen 15° 1%, 15° 167,

* Proceedings of the Surveyors’ Association of West New Jersey, p. 61.
T Beport to the Board of Freeholders of Middlesex county upon true meridian lines.
Geo. H. Cook, 1864,
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An analysis of 181 readings taken by the members of the West
Jersey Association on their various instraments, shows that 122 of the
readings are within 5 of the adopted means which have been as-
sumed to be correct. The remaining 59 readings are out more
than ', and range up to 21/, and one reading is out 34’. Variations
of 10’ are observed in the readings of a single instrument in several
cases, and a departure from the mean, amounting to 5, is not neces-
sarily an indication of instrumental defects.

An examination of several instruments, made as a preliminary to
the magnetic survey of New Jersey, showed in one case an error of
11° in a needle with a tapering north point and thick south end, the
pivot being at a point about one-third of the way from the south to
the north end. In another case a symmetrically-tapered, nicely-bal-
anced needle, four inches in length, showed an error of 25°. Another
six-inch needle showed an error of 10/. These are rather exceptional
cases, but as they are instruments of different makers, in good order,
and carefully compared, they point out the danger of error from this
source,

In conclusion, it may be said that the data given above are sufficient
to enable compass surveys to be made with all the accuracy of which
the method is capable. While the compass must still be used in retrac-
ing old lines, the teaching of the irregularities of magnetic declination
shown by the isogonic chart and list of declinations, of the notes on
magnetic disturbances, and those on iustrumental defects, is clearly
that no pew surveys should be recorded by reference to the magnetic
needle alone. The time has come when its use for this purpose should
be discontinued throughout the greater pait of the State.
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CLIMATE OF NEW JERSEY.

BY JOHN €. SMOCK.

INTRODUCTION.

Climate has been defined to be the sum total of the meteorological
phenomena which characterize the average condition of the atmos-
phere on any part of the earth’s snrface. What we call the weather
is a single phase in the succession of phenomena, and hence climate
may be said to consist of the weather ehanges which are observed
from year to year in any given period of time.* The chief elements
or factors of climate are temperature, humidity, rainfall, winds and
pressure of the atmosphere. It is the province of climatology to
exhibit the different phases of these meteorological phenomena, and
to aseertain the causes of these differences. Practically, all of them
may be traced either directly or indirectly to the sun, as the source of
energy and activity, and hence the origin of what are termed solar
climates. But the variations in all the climatic elements on the same
parallels of latitude point to disturbing or modifying forees or condi-
tions. The principal factors in thns modifying the phenomena of
climate are four, viz.: 1. Proximity and relation to water areas;
2. Prevailing winds; 3. Height above the ocean; 4. Shape and
nature of the earth’s surface and its covering.

Iu general, there are two types of climate, the continental and the
oceanic or ingular, On rceount of the varied surface, with its nter-
locking forms of land and water, there are many gradations from the
one type to the other, and no sharp lines of demarcation are possible,
or classification of all the kinds of climate, which result, in part, from
these relations of sea and land. The climate of New Jersey partakes
of the continental type, and is marked by extreme features, but soft-
ened in some degree by the nearness to the ocean.. Omitting the con-
sideration of the factors of climate and their modifications due to -

* Hand-book of Climatology, by Dr. Julius Haun, page 1, Stutigart, 1883.
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varying conditions, in so far as these refer to the earth’s surface in
general, the climate of New Jersey is here discussed under the fol-
lowing heads, viz. : '

1. Temperature.
11 Winds.
IIT. Weight or Pressure of the Atmosphere.
IV. Atmospheric Precipitation.
V. Sanitary Relations.
VI. Permanency of Climate.

TEMPERATURE.

The situation of New Jersey on the Atlantic slope of the continent,
between the ocean and the higher ranges of the Appalachian chaiuy,
gives it a climate of continental type, greatly modified by its proximity
to the ocean, and by its configuration of surface. The constant play
of these disturbing elements in the climate preduce variety within
comparatively narrow limits. And the State, although small, exhibits
diversities, which correspond somewhat with its varied surface features.
The elevation of the northern part, and the nearness of the southern
portion to the sea, tend to heighten the influence due to difference
of latitude only. The nature of the soil and the forests of the south-
ern interior counteract the effect due to proximity to the ocean, and
still further modify the climate in that part of the State. To prop-
erly estimate the influence of these factors is the difficult problem of
the student of climatology. The meteorological statistics of places
within and near the borders of the State are too incomplete, and, in
some cases, faulty, to exhibit the results of their inter-action at every
locality, or even in the well-marked natural divisions of the State.

Following the divisions of the older geographers, there are: the
alluvial and southern; the secondary, hilly and middle; and the
mountainous and northern. A more natural and correct subdivision,
based upon the geological and topographic features, would be; 1. Kit-
tatinny Valley; 2. Highlands; 3. Red Sandstone Plain; 4. Southern
Interior ; 5. Atlantic Coast, or Seashore Belt. Inasmuch as the data
are too scauty to separate the first and second, there remain four divi-
sions, or natural climatic provinees:
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I. Highlands and Kittationy Valley.
II. Red Sandstone Plain.
III. Southern Interior.
1V. Beashore, or Atlantic Coast Belt.

A further subdivision will follow the accumulation of records of
carefu] observations at mauy statious, and the true climatic provinces
of the State will be made out. It will be understood at the outset
that while these divisions have definite characteristics, it is not possi-
ble to define sharply their boundary lines, or to indicate where the
one ceases and the other begins, since they shade by insensible gradua-
tions into one another,

For the location and limits of these divisions reference must be
had to the geological maps of the State.

Their boundaries, extent, elevation and general surface features,
which modify the general character of our climate, together with
Yocal peculiarities induced by their varying intensity, are described
under their respective heads.

Table of Mean Temperature for the several Climatic Divisions
of the State. Degrees—Fahrernheit.

DIVISIONS.

I January.
February.
Mareh,
Aprl)

May,

June.

July,
Auguat,
Beptember.
October,
November.
December

1. Kittatinny Valley and -
HIghIARES creorsooaresrorene 25.50 27.1] 84.6) 4B.6) 56.5] 65.1) 69.6) OV.B| 60.%| 48.8) 39.0] 25.1

1, Red Sandstone Plain 29.9) 36.8| 48.5( 59.6) 62.8] v4.1) 71.3) 63.9] 52,5 41.6 3L2

111, Southern Interior............. .8 32,7 39.1| 50.2] 61.5] 7Ll 76.1] 782 66.1) 54.5] 42.9| 5335
1V. Aflantic Coast Belt.u.vn. 3zl $3.3) 38.0) 46.7] 57.5 67.10 73.1| 712.2) 67.2] 57.1| 45.1] 36.2
SEASONS, MARCH OF THE SEASONS.
- (= <
. . 2. g8 T8 ",
w2 815 lwA|uE|8Eig8
.l 2l e B E B2 w8 EE(8H
g1t | 8! 518 E&|E5|E83|EE
& E 3 2 S (g@ gk | 5= B
S ) @0 -4 = = @ @ b

I. Kittatinny Valley and Highlands.. 474) 459 67.4] 49.3| 272 1875 215 -181 221

II. Red Saudstone PIain ... G50.6] 488 7i4) B2 20.9| 184 231 -18,7 228
I11. Bouthern Interior..... 62,6 803 785 Bab B3] 18.0] 232 -19.0) -2%.2
IV. Atlaniic Cosst Beltoversearionneenn|  821) 474y 7080 56.5] 33.5) 185] 284! -14.8| 228
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Introductory to these descriptions of the several provinces, and in
order to convenience of reference, we give at the outset a table of
mean temperatures for each month, season, and the year, in each of
these four divisions of the State. They are obtained by taking the

_averages of the stations which are selected as representative of them.
Thus, that of the first is the average of the mean daily temperature
by months, as recorded at Goshen and Port Jervis, in Orange county,
N. Y., and Dover, Morris county. The same method is used to get
that for the seasons and the year. The figures of the table give the
degrees and tenths, according to the Fahrenheit scale.

This table exhibits the gradual increase in the mean temperature of
the months, of the seasons, and of the year, as we go from north
towards the south, or from the Atlantic coast west-southwest. This
difference between the Kittatinny valley and the southern interior
amounts to nearly one month in the early spring, i. e. the temperature
of February in the latter is nearly as high as that of March in the
former. The differences of the seasons in the several provinces are not
so great as in individual months, TIn general, it may be said that there
iz a difference of nearly one month in the spring, and a half month
in the late antumn or at the ‘beginning of the winter. The mean
apnual temperature ranges from 47°.41 in the north to 52°.6 at the
southwest, a difference of about 5°, corresponding to 3° of Iatitude,
or slightly more than the difference between the extreme north and
south ends of the State.* New Jersey stands at the eastern end
and near the south limit of the populous belt of our country, lying
between the annual means of 45° and 55° of heat, and comprising
the New England States, the Middle Atlantic States and the northern
half of the great Mississippi valley.

A graphical representation of the table is given in Plate 1, The
figures at the side express the mean temperature in degrees. These
are connected by horizontal lines. The months are represented by
vertical lines, The several divisions are represented by curved lines,
and where these latter cross the monthly lines we have the temper-
ature for mouths. The curves show the rapid increase of heat in the
spring, particularly in April and May, in all parts of the State. The
more gradual rise to the July maximum, and the varying rate of
decline to August, are plainly shown. October and November bring

*The latitade of Carpenter's Point is 41° 21 22,637/, That of Cape May light-
house is 38% 55/ 50", a difference of 2° 25/ 327/, egnivalent to 167.4 miles.
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the curves nearer together, as the heat decreases, The greatest diver-
gence appears in the winter months.

The difference in mean temperature in the spring mouaths has a
marked effect upon vegetation, and the flowering of fruit trees is
abont three weeks earlier in the extreme southern part of the State
than on the Highlands, The small fruits also come earlier, and are
marketed before the picking begins in the central and northern
counties. Early vegetables are produced in the southern part of the
State as early as in Virginia. Melons, sweet potatoes and other
semi-tropical produets, which thrive so well in the central and southern
counties, are scarcely attempted in the extreme north. There appears
to be a difference of a week or so between Lambertville and the im-
mediate Delaware River valley, and places in the interior and eastern
side of the State, on the same parallels of latitude, in the earlier
blossoming of certain plants and fruit trees.®  But further observa-
tiong are needed to indicate the extent of these differences of locality
within our borders. ‘The floras of the northern and southern counties
differ widely, bnt how much is due to the nature of the soil and to
proximity to the ocean water, and what is strictly owing to differences
in heat, cannot be determined as yet with accuracy.

Following the isothermal lines of our State westward they diverge
widely. The lines for the summers on our coast correspond with
those for Northern and Central New York, and the region of the Great
Lakes, while those of the southern interior eorrespond with the valley
of the Ohio and Southern Missouri. The isocheimal or winter lines
of the coast and of the southern end of the State also bend southward,
and follow the same general direction as the isotherals, or lines of
equal heat, for the summer. They show a milder climate than that
of the same belt of latitude west of the State, and beyond the Appala-
chians, This ameliorating influence is due to the proximity to the
ocean ; and the same cause acts in summer to lessen the heat, partic-
ularly on the seashore.

# According to 13 years' observations at Perth Amboy (1819-1831), the mean date
of blossoming of peach was April 21st, and of apple May 2d. Thirteen years abserved
at Lambertvitle (1840-1855), gave the mean dates of April 14th for peach, and April
26th for apple.— Bladgelt's Climatology, p. 507. :

Observationa for same years (1844~1857, inclusive,) at both places show similar
differences of 0 to 13 days in blossoming of peach, cherry and apple.
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[. HIGHLANDS AND KITTATINNY VALLEY.

Thig division of the State is peculiarly the mountainous one, and
outside of it, to the south, there are no elevaiions of 900 feet above
tide-level. It includes the Kittatinny or Blue mountain on the north-
west, which rises to 2 maximum height of 1,800 feet near the New
York State line. Tt comprises the Highland ridges and the inctuded
valleys. And, in short, it may be said to be that part of the great
Appalachian chain which is comprised between New York and
Pennsylvania, within the bounds of New Jersey. The Ringwood,
Rockaway and Longwood valleys, the Snccasunpa plains, (erman
valley, Musconetcong, Pohatecong and Pequest valleys ave the princi-
pal depressions in the Highland plateau or table-Jand. Their general
trend is northeast and southwest, conformable to that of the ridges,
The crests of the mountains are from 300 1o 600 feet above the
valleys, and are remarkable for their uniform elevation. And the
average height above the ocean is 900 to 1,200 feet on the southeast,
and 1,000 to 1,400 feet on the northwest. Budd’s lake, Lake
Hopateong and Wawayanda lake lie in rather shallow depressions in
it. The whole district may be viewed as a table-land from 900 to
1,500 feet high. _ .

The Kittatinny valley is a section of the great valley which, from
Canada to Alabama, is known as a continnous valley, under various
local names. It lies between the Highlands on the southeast and the
Kittatinny mountain on the northwest. At the Wallkill, on the New
York line, its height is only 383 feet ; at Belvidere, on the Delaware
river, it is only 235 feet above tide, but in some of the slate ridges it
attains a height of about 1,000 feet.

The surface of the Highlands at the southwest, in Hunterdon and
in parts of Warren and of Morris counties, is marked by its smooth
and uniform slopes, and it is largely in farms and under cultivation,
whereas to the northeast, in Sussex and in Passaic, and, in geperal,
north of the line of the terminal moraive, the glacial effect has been
-such as to leave it much more uneven and rocky, and consequently
unsuitable for easy cultivation, Apd probably 75 per cent. of its
area there is still in forest. The drainage of that portion lying to~
the south of the drift line is rapid, and there are no large tracts of
wet or swampy lands as are found north of it. For a deseription of
the marked differences of surface features between these sections of
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the Highlands, the reader is referred to the last annual report of the
Geological Survey.

In the Kittatinny valley the surface is very generally cultivated,
and three-fourths of the area is cleared and in farms.

The Kittatinny, or Blue mountain, remains an almost unbroken
forest belt. '

These diversities of surface, the differences in height above the
ocean, the configuration or shape and the irend of the valleys and
ridges, all tend to produce differences of climate, althongh so small as
scarcely to be detected among our few and short series of observa~
tions. As stated in the introduction, other things being equal, the
mean temperature decreases about 1° for every 300 feet of increase
in height. Applying this rule, we should expect to find that
of the Highlands about 2° below that of the Kittatinny and other
valleys, which are included among the Highlands. And at the
same rate of decrease the crest of the Kittatinny mountain would
have a mean temperature of 3° or 4° below the valleys on either
side. That it is more exposed to the wind and sensibly cooler, is
well known and observed by the visitors to the Delaware Water Gap
and to High Point.* But the range is so narrow that the warm cur-
rents of the day cannot be cooled very much in their rapid passage
up its comparatively short slopes and over its crest. The westerly
winds coming from off the more wooded and mountainous country to
the north and west are probably less heated than the same currents
are after their passage across the Kittatinny valley. The differences
are no doubt greater, as felf, than instruments would record. The
eariier snowfalls on the Blue mountain at the beginning of winter
show that the average temperature is lower. And the snow-covered
crest is a common phenomenon to the inhabitants of the valley when
that is yet bare.

The valley of the Delaware, from Port Jervis to the Water Gap,
experiences high sammer temperatares, although we have no records
excepting that of Port Jervis, N. Y., at the extreme northern end of
the State. Its average monthly temperature for the summer months
is as low as that of Goshen, N. Y., which is in the Kittatinoy valley
and on pearly the same parallel of latitude. It corresponds closely

*The same range, as it continues in New York State, and is known as Shawangunk
monntain, is found to be semewhat cooter than the valley on the south, Ohservations
at the noted summer resorts of Lakes Mohonk and Minnewaski, in Ulster county,
show it.
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with that of Dover, in Morris county. The winter appears to be 2°
to 3° colder than at the latter place. Compared with Easton, Pa.,
and Phillipsburg, on the Delaware, the winter is colder and the sum-
mer months also. This valley is much visited in summer and
autumn by tourists who seek comfort, pleasure and health in its
attractive localities. The beautiful and wild scenery, and the fishing
and hunting, for all of which it is noted, divert the attention so that
the extremes which are sometimes reported are mot felt seriously.
The greater coolness of the nights, especially in the summer, as com-
pared with that of our cities near the sea-hoard, enable one to endure
the same extremes by day with much more comfort. As compared
with Newark, the Port Jervis record shows that the winter is 4° to 5°
colder in the monthly averages, while the summer is 3° to 4° cooler.
The extreme range of temperature is greater, reaching 8° to 10°, due
mainly to the lower minima in the wiater.

No meteorological observations are known to have been kept on the
Kittatinny or Blue mountain, excepting at the U. 8, C. 8. station, at
Culver’s Gap, in Sussex county, where tri-daily observations on tem-
perature were made from August 19th to September 29th, 1881, by
A. A. Titsworth, M.8. 1In that time a maximum of 102° was reached
(the thermometer hanging in the shade in the open air) on the Tth of
September. The minimum and the daily means differ but little from
those recorded by Mr. Whitehead, at Newark. But no conclusions
about mean temperature can be drawn from this record. The night
and morning hours in still weather on this crest would probably give
higher readings than the valleys on each side, in consequence of the
colder and denser strata of air settling in these valleys, leaving the
warmuer air about the mountain tops.

In the Kittativny valley and the Highlands we have records at the
following localities:

Deckertown, SUSSEX COUDLY oivrvreriarrereunrenracrmmseaens 7 months.
Newton, BUsSeX COUMLY ..oviiairiisircrrimmtsieis ssacians 8 months,
Dodge Mine, Morris county ......cocceoeveinnvemianinnnniens 1 year, 6 months,
Dover, Morris eoURY...corveirinnns mrveiciesiancinena. § years, 4 months,
Mount Olive, Morris qounty ....... covvevenriirsivenns 4 mouths.
Phillipshurg, Warren county. «..ccoivremvremearnonsannns & gears (in part).

The periods covered by these records are so short that it has seemed
necessary to add to them that of Goshen, Orange county, N. Y., which
is 11 years in length, and that of Easton, FPa., 7 years long. Goshen
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is 12 miles from the State line, but the valley there has the same
general features as in Sussex connty, and hence it seems fair to assnme
that it is representative of the northern part of owr Kittatinny valley.
Easton is at the extreme southwest, separated by the river only from
our territory., It may stand for the lower or southwest parts of our
Musconetcong and Pohatcong valleys, as well as the Kittatinny valley.
These two stations may represent that part of the great Kittatinny
valley, which is within the limits of the State. The Goshen record
shows that the winter minima fall 5° to 30° below zero; and the
summer maxima reach 96° above zero, The Easton records have the
extreme range from 141° below to 102° above zero. The mean tem-
peratures at Dodge Mine and at Dover have been compared with the
Newark record, for the same periods, and then reduced so as to give
more fairly comparable averages for the Highlands. As compared
with Goshen, N. Y., the observations at the Dodge Mine run nearly
alike in the winter months; the differences in autumn and summer
are small ; the spring months are colder at the latter place. Possibly
the later melting of the winter’s snows in that wooded, mountain
district, retards the advance of heat in the spring. The record at
Dover shows an average monthly temperatare of 2°.4 above that at
the Dodge Mine. It appears to represent a Highland valley; and,
with Easton, Pa., these valleys are fairly represented. It is noticeable
that these two stations agree closely in the averages for the colder
months ; whereas, during the warmer part of the year, the mean
monthly temperature at Easton varies from 2° to 4° above that of
Dover. The records are too short to afford data for the extreme
ranges of temperature ; and, in order to get a longer series from the
Highlands, that of West Point, on the Hudson river, and near tide-
level, has been inserted in the tables of teroperature. Its wide range
agrees with that of Goshen, in the same connty—our Kittatinny Valley
station. As compared with Newark, the Highlands have an average
monthly temperature 2° to 6° lower, being greatest in autuma.

In general, the climate of the Highlands is not marked by excessive
extremes of temperature. The spring opens a few days later than
it does in the valleys and on the Red Sandstone plain, but it advances
rapidiy, so that May is nearly as warm, and vegetation on the first of
June is quite as forward, as on the lower lands.* The summer is not

*0n Schooley’s monntain the spring is five to eight days later than it is in the
Musconetcong valley, and the wheat and rye harvests are nearly as much later.— Wamn.
W. Marsh, of Schooley's Mouniain.
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marked by so great extremes of heat, and hence the hot weather is
rauch more endurable. The attractiveness of Schooley’s mountain,
Budd’s lake, Lake Hopatcong, Newfourndland and Chester, is no
doubt greatly owing to the absence of excessively high temperature
in midsummer. But more marked are the Jower night temaperatures,
and all travelers and tourists going from our cities into the Highlands
notice the cooler and more refreshing nights, and thereby experience
the relief which comes from such a delightful change. In the winter
the lowest temperatures are but little below those observed in Newark
and the central part of the State, althongh the average minimum may
run unjformly lower than in the latter. It is said by observers of
the weather that the extremely low winter temperatures on the hills
are often several degrees above what is recorded at such times in the
adjacent valleys. This striking phenomenon has been particularly
observed on Schooley’s mountain, which has the deep German and
Musconetcong wvalleys on its sides. Such phenomena accord with
what has been observed elsewhere in mountainous countries, and they
harmonize with the explanation given on a preceding page in refer-
ence to the Kittatinuy mountain. The frosts come later ir autumn
on the hills and ridges of the Highlands than they do in the valleys.
But the low and wet, swampy depressions among the hills, especially
north of the terminal moraine, are not thus favored. 1n some of the
wet localities in Sussex county frosts have been known to occur in
August. This exemption from frost is more raarked to the south-
west, in Hunterdon and Warren counties and the southern part of
Morris county. Generally there are no frosts which injure vegetation
much before October, and in some years none are severe before the
first of November. The wmost remarkable and striking difference
hetween the Highlands and the Red Sandstone plain, to the south and
east of them, is the earlier appearance of snow in the late autumn or
at the beginning of winter. The same storm bringing rain to the
latter, covers the higher mountain ranges with snow. This first coming
of snow is often a fortnight earlier; and the sleighing season begins
earlier and continues Iater than it does in the ceniral or eastern parts
of the State. Kven between Schooley’s mountain and Hackettstown
there is often 2ll the difference between good sleighing and roads bare
of snow. From New Brunswick a like difference between the red
shales of the Raritan valley, and the snow-covered Chester and Fox
hills ranges in the northwestern horizon, is often observed. As the
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weather grows colder this distinctive mark is obliterated by the winter
storms, which sweep over the whole country and envelope all alike
in snow.

In the winter the cold is nof sensibly greater than in the lowlands,
although the minima recorded at Goshen and Easton and West Point
run several degrees below those of Newark, New Brunswick and
Trenton, And this is true in the face of much longer periods at the
latter places, giving opportunity for lower extremes. The West, Point
series, so much longer, appears fo confirm the oceurrence of low winter
temperatures in the valleys. The northeast and southwest courses of
these valleys in a measure protect them and permit the free movement
of warm, southwest currents of air through them, far into the High-
lands. The northwest sides of the valleys are sheltered, as it were,
by the steep hills and mountains to the west of them. The southern
slopes are more nearly exposed to the perpendicular action of the sun’s
rays, and thereby more quickly warmed than those to the north. The
greater depth of the snow in the spring, on the northerly mountain
slopes, shows the less active melting influence of the sun on that side
of the bills generally.

The well-drained surface of the more southern part of the High-
lands, and the more porous and drier gneissic soils must have some
influence upon the humidity and the temperature of the air, and upon
the general healthfulness of the country. Then, again, the greater
proportion of cultivated area, as compared with forest, makes the sur-
face drier and so affects, indirectly, the climate. To the north of the
terminal moraine line ihere is much more wet and swampy land and
a much greater area covered by forest, These unite in making the
air more damp, and their effect is, as has been stated in the introduc-
tion, to lower the temperature slightly.

It is unfortunate that we have so few meteorological stations in this
part of the State, since it would be of greai interest and of public
importance to show by figures the differences which are here indicated
by general statements only. Aund not only to demonstrate these posi-
tions, but to exhibit the features of climate, which make the High-
lands go attractive for tourists and for rural homes and retreats, and
so comfortable and health-giving to both the natives and also to the
invalids who seek strength and health on these hills,
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' II. BRED SANDSTONE FPLAIN,

Under this head is placed the middle (or more properly, the north
central} division of the State, and which is coincident with the limits
of the new Red Bandstone formation, The larger part of Passaic,
Somerset, Morris, Hunterdon, Mercer, Middlesex, Union, Esgex,
Hudson and Bergen counties are in it. Aud it has a breadth of 15
to 30 miles, and stretches sonth-southwest and west-southwest, to the
Delaware river. As compared with the deeply-furrowed and moun-
tainous Highlauds on its northwest border, it seems as it were, a great
plain.  But its sarface is diversified by gently-swelling ridges and
by jagged and steeply-sloping trap-rock hills and mountains. They
divide it into subordinate valleys. The Upper Passaic valley is one
of them thus shut in by trap-rock ranges. In the central part of
Hunterdon county, between the South Branch and the Delaware,
there is an elevated district or kind of table-land. The Round val-
ley, near White House, is a small but notable example of another of
these valleys. At present it is impossible to show any differences in
temperature, or climate, which these natural divisions suggest.

The general slope of the plain is southward, from the horder of
the Highlands, where the height is 300 to 400 feet, to tide-level on
southeast and east, '

The trap-rock ridges rise 200 to 500 feet above the adjacent Red
Sandstone country, culminating in High mountain, at 879 feet, and in
the Watchung mountains, at 691 feet, The Palisade mountain range
is 300 to 522 feet high. These mountains are nearly all still in
forest, whereas the plain has scarcely any forests left, excepting in
Bergen and Morris counties. TIn the absence of comparative records, ’
it is not possible to show what the differences in temperature are
between the Palisades and the low-lying conntry on the west. The
valley of the Upper Passaic also ought to have a slightly different
range in temperature and rainfall, as well as in other climatio ele-
ments. No doubt there are differences, corresponding to what is
known to exist between the Highlands and its included valleys. A
difference is noticed in the frosts and in the early winter snows which
whiten the hills, when the plain to the east is still bare. Certain it is
that the residents of Madison, Caldwell and Orange mountain believe
that their rural homes are more comfortable during the hot weather
than residences in Newark or New York. But the more open situa~

W
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tions in the country, which allow a {ree circalation of the air, ave an
advantage which may offset mere temperature. The measurement of
the total air movement, or the winds, would show a great difference
in favor of these hills. The greater percentage of ares in forest on
the trap-rock ridges also exerts an ameliorating effect in the warmer
months. The hot, southerly winds, striking the mountain tops and
passing over woodland whose soil is not parched and dried up by
Tong-continued drought and heat, are sensibly cooled.

The country to the west aud southwest of the Watchung mountain
ranges, and which is drained by the Raritan, is a low-lying plain,
almost bare of timber, and it is, consequently, exposed to both the
full sweep of the winds, and to the heating effect of the sun’s rays.
It is subject to the extreme temperatures of the summer, whilst the
greater part of it is too far from the ocean to enjoy its equalizing
influences. The records of New Brunswick and Trenton give high
summer temperatures, not exceeded by any other records in our table.
The remarkably large area almost entirely destitute of forest, and the
quick-drying shale and sandstone soils, allow of an accumulation of
heat in them. And it seems as if there was some connection between
ihe soil and the lateness of the frosts in autumun, which keep off
longer than they do in the Highlands and the Kittatinpy valley.
The mean difference in temperature due to this bared condition of
the country can amount to 1°.3, as mentioned above,

West of the South Branch and north of Flemington there is a fable-
Jand 500 to 800 feet high, and occupying an area of nearly 150 square
miles. The Delaware flows along its southwest border, or, more
properly, it may be said to flow through it, as the elevated country
continnes westward into Pennsylvania, ad the river has eroded 2
deep cafion-like valley through it from above Milford to Lambert-
ville. Such an average height must reduce the mean temperature at
least 1°, as compared with Lambertville and Trenton, or other locali~
ties in the lower surrounding country. But we possess no meteoro-
logical records from it.

The Red Sandstone plain has a well-drained and paturally dry soil,
excepting in the Upper Passaic valley, where there are esteosive
tracts of wet meadows and swamps, and some smaller aveas of wet
lands in Union county. These are all north of the terminal moraine
Yine. There is also more forest, in proportion to the whole sarface, in
the country to the north of the same line than in the central or
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western parts, The trap-rock soils are all cold, and generally wet,
even when cleared and cultivated. The effect of these variations in
the soil, though slight, cannot be wholly ignored. They are capable
of measurement in the Upper Passaic valley, and on the Watchung
mountains, if not elsewhere,

The varying distances from the ocean alse have their influence.
The records of Bloomfield, Newark and South Orange, when com-
pared month by month with New Brunswick, Somerville and New
Germantown, show the more even temperatures at the former,
amounting to a little over 1° for the autumn and winter, whereas in
the spring and sammer the variation is reduced to a minimum.

These disturbing or modifying elements in the several parts of
this province or division of the State are not so marked in their
results that we can do more than indicate a probable further sub-
division, according to the well-marked natural lines mentioned above.

For the list of stations, with their elevation and length of observ-
ing period, as also names of the observers, reference must be had to
the folded table of temperature. The greater number of stations
and their lopg series, as compared with the scanty records of the
Highlands, are noteworthy. But this is the densely-populated belt
of the State, and there are living on it 650,000 inhabitants, or more
than half of the people of our State. Iis climate affects the majority
of our population, and hence the importance of records from so many
localities.

The mean temperature, by months and seasons, at the several
stations, together with the maximum and minimum for the months
aud year, are given in Table of Temperature. And the mean tem-
peratare for the five principal stations, which represent fairly this
part of the State, is given in the first table on page 327. The annual
mean temperature is. 50°,6, or about the average for the whole State.
The figures from the several station records vary from one another
to the extent of 2° in the averages for the months. Thus,
New (lermantown, near the northwest border, has the lowest tem-
perature of these stations of longer records. And the difference is
mainly in the autumn and winter months. Readington, with a
-shorter record, is marked by higher temperature than New Brunswick,
. but a further and Jonger term of observing may show less contrast
between these places. The closer correspondence between Somerville
and New Brunswick, seems to indicate that the. record for Reading-
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ton is abnormally high in its averages for the months. Comparing
Lambertville, on the Delaware river, with Newark, both of which
are long series, the monthly and seasonal averages agree quite closely.
The only notable difference is in the avtumn, which, at Newark, is
nearly 2° warmer than the same season at Lawbertville. The cor-
respondence throughout all the monthly averages for Newark and
Paterson, is remarkable, especially in view of the wide margin in the
rainfall comparison of these cities. The long records at Morrisville,
Pennsylvania, opposite Trenton, and at Fallsington, in Bucks county,
also in Pennsylvania, are inserted in the long table on temperature.
And they may be taken to represent the southwestern end of this
division better than the Trenton observations. They indicate about
a degree warmer aversge winter temperature thao that of New
Brunswick. Aud the more luxuriant growth of the cemmon ivy at
Trenton than at the latter city also proves a milder winter. The
range of temperature for the year at these stations near the Delaware
and at New Brunswick, is slightly greater than it is at Newark or at
points on the waters of New York and Raritan bays.

The vlimate of this belt, so far as temperature is concerned, ap-
proaches nearest to what may be considered an average of the State.
There is greater uniformity of surface than in that of the Highlards,
and there is less forest in proportion to the whole area, than in any
other division of the State. The range of temperature for the year
is, however, larger than in the other climatic provinces, stretching
from 22° below zero to 103° above, or 125° for the year. . These
figures are the results derived from long series of observations
stretching over half a century, whilst in the other parts of the State
we are confined to much shorter periods. The monthly variations
also are wide, and ranges of 70° in a given month have been recorded.
March generally affords the greatest extremes, owing to sudden warm
periods of short duration, when the thermometer reaches an unusually
high maximum. The winter months also have wide ranges, due to
extremes in both directions from the mean temperature. While there
are these high monthly ranges, the climate is not excessive. The
winters are less severe than they are in the Highlands, and are not
quite so long. And occasionally they are very mild, and the grouud
is unfrozen and the streams are free from ice, even in midwinter.
The cold weather usually comes about the holidays, and is accom-
panied with the formation of thick ice and smow. A common phe-
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nomenon is the “ January thaw,” which may be termed a period of a.
week or fen days of mild weather, when the frost disappears almost
entirely from the ground and ice breaks up in the streams, giving rise
to freshets. The examination of long-continued observations has so
far failed to detect any regularity in the occurrence of such a warm
spell. Al that can be said of it is that it is not uncommon.

The coldest weather cceurs most generally in Januvary and the
middle of the month, but to this rule there are many exceptions.

In the winfer of 1880-1881 the cold day was the last of December.
The winter may be said to continue until the middle of March. The
advance of the spring is generally slow until the latter part of April
or first of May; but from that time onward it is rapid. Both the
spring and auntumnp are shorter than our calendar seasons; and the
more natural divisions of the year for all the central part of the State
would be, winter until the vernal equinox, three and a half months;
spring until June, two and 2 half months; snwmer until near the
autamnal equinox, or to the middle of September, three and a half
months; then autumn until first of December. The cold and hot
seasons cover more than one-half of the year. A reference to the
diagram, Plate 1, will illustrate this statement. The period free from
frosts, or what may be termed the growing season, often continues
quite into October, and sometimes to November. Frosts have been
known earlier, as in such an exceptional year as that of 1816. But
the three summer months are, practically, exempt from any frost.

The winter usually begins about the first of December, when the
ground beging to freeze and ice is formed. Ir November there is a
variable period of warm and smoky weather, which is known as
“Indian Summer,” apparenily due to smoke from forest fires in the
more wooded districts to the north and northwest. The subject of its
ocourrence has been atudied elsewhere, and at Toronto, in Canada, a
long series of observations appears to show that its occurrence is
limited to the period of October 5th to November 23d, generally
coming October 27th to November 2d, and lasting six and a half days.
Here in this belt, as in the northern and also in the southern interior
belts or provinces, the so-called “ Indian Summer ” is always antici-
pated, although the cold preceding it may have the semblance of early
winter.  Snow sufficient for sleighing, for a short period at least,
occurs every winter, In this particalar the belt marks a transition
from the Highlands, where sleighing snows mark every winter, to the
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southern interior, where there may pass a winter without sleighing.
That of 1879 and ’80 was remarkable for its'slight depth of snow,
and its generally warm weather. Reference to the historical notes
and to chronological notes of the weather on succeeding pages will
afford examples.

I11l. SOUTHERN INTERIOR.

In the northern half of the State the geological structure is the
basis for our climatic divisions. In the southern part the nearness
to the waters of the ocean on the east, and to the Delaware bay on
the west and southwest, exerts a modifying influence; the elevations
above ocean level are comparatively so inconsiderable that they may
be disregarded altogether. The nature of the surface and the char-
acter and extent of the forest disturb but slightly the climate, as
determined by latitude, by proximity to the sea and by prevailing
winds,

Under this head all of the southern part of the State is included,
except the narrow belt bordering the ocean and a part of Cape May,
which make the fourth climatic province of this description. The
limits on the north cannot be indieated or traced except in an approxi-
mate way. But the line may be said to follow the Raritan bay and
river and then Lawrence’s brook, and thence a southwest course to the
Delaware near Trenton. Of course, it is understood that all of these
divisions merge gradually into oue another, and that no sharp lines of
demarcation are possible.

The southern part of the State has an average height of 200 feet
along the divide between the Atlantic ocean and the Delaware river.
The surface slopes gently each way to these waters and to the Dela-
ware bay at the southwest. There are no rocky outerops nor any
steep slopes, as in the northern parf of the State. The surface is
gently-rolling to hilly, and the elevations have no measurable effect
upon the temperature, so far as our records show. In regard fo the
nature of the soil, it is in general comparatively sandy. And the
pine-land belts have broad expanses of glistening white sand surface,
on which there is a very scanty growth of pitch-pine {P. rigido), and
scattering, scrubby oaks. They are parts of the so-called “pine
barrens” of older writers. The general influence of soil and forests
has been wentioned in the introduction and referred to in the descrip-
tions of the Highlands and of the Red Sandstone plain. In this
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province their influence is more marked than to the northward, on
account of their striking peculiarities. And it is most evident in the
temperature of localities. The conductive power of such soils and
land sorfaces is such that they become intensely beated by the sun’s
rays falling directly upon them, both more rapidly and to a greater
depth than more clayey and grass-covered soils. In short, they are
warm soils. They often become so hot in the heat of the day as to be
almost unbearable to.the touch of the bare foot or hand. The stratum
of air in contact with so hot 2 surface is also heated, and in this
way the lower atmosphere is raised to a bigher temperature than it
would be over a cold, wet soil, or over water. The influence of such
a sandy soil is both heating and drying, and somewhat like that of a
desert, making the days hot and the nights, owing to rapid radiation
of the heat, cool, and producing a wide daily range. Henbe, also,
the occurrence of frosts late in the spring and early in the avtumn
also. The heat of the day forces vegetation forward early in the
spring and then the cold of the night may bring frost to kill it.*
While the inflnence of so sandy a surface is greatest in the pine-land
belts, it is felt throughout this whole division to some extent. The
observations at Atco and Vineland show something of the extremes
of temperature, although the averages of the daily range would be
more expressive of their extent. As it is, the range of temperature
during the year varies from 98° to 116° at given localities, or to 121°
for the whole of South Jersey., And a range of 84° within a month’s
time has occurred.

The mean temperature also runs high in the summer, particularly
at Atco and Vineland. That of the winter is not correspondingly so
much higher than like months or seasons in the northern part of the
State, '

The climate of this large division varies a little from north to
south, being warmer a$ the southivest, and also from east to west,
but these variations are confined within narrow limits. The observa-
tions at Freehold show in general a lower temperature for all the
months than that of any of the other stations. It is possible that
the difference is that corresponding to that of latitude alone. Along
the Delaware river from Bordentown down, there is a very parvow

* A remarkable instance of late frost oceurred in the beginning of summetr, June 6th,
1878, which was felt in Qcean and Burlington counties severely. The tender onk
leaves were killed and fell off and were sueceeded by a second growth, giving to the
forests a strangely unseasonable appearance.
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strip of country which is influenced by the proximity of the river.
The prevailing west and southwest winds, as they sweep across it, are
no doubt slightly cooled by it, in the summer and astumn months,
while later in the season the presence of such a body of water tends
to raise the temperature, On account of its soil it is noted for its
adaptation to the production of early vegetables and small froits. And
truck farmers say that within a short distance of the river the frosts
are not so late in spring, and keep of later in the autumn than they
do further from it. In general, the climate differs little from that of
the Red Sandstone plain, deseribed above. The seasons are all from
one to three degrees warmer, with the greater difference in the winter,
owing to the equalizing effect of the greater nearness to the ocean.
There is less snow, on the average, and the ground is bared sooner by
the more rapid melting. The winter of 1880-81 was, however, an
exception, and the snowfall in Monmouth county was nearly twice
the depth of that in the northern part of the State. For the details
of localities the reader is referred to the table on femperature, which
gives the mean maximum and minimum temperatures, monthly at the
stations.

The following tables, from the records of Thomas J. Beans, at
Moorestown, in Burlingten county, and of Dr. Jobn Ingram, at Vine-
land, in Cumberland county, showing the late and early frost dates
and the periods between frosts, are here inserted as bearing upon
these important phenomena of climate. The observations at Moores-
town are from 1865 to 1887, inclusive; those of Dr. Ingram extend
over fifteen years—from 1866 to end of 1880. They fairly represent
the southern interior. The average length of the seasou at Moores-
town is 179.6 days, or about six months. The Vineland table shows
the severity of the winter also. And both indicate June, July,
Aungust and September as the warmer months, free from all frosts,
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Table of Frosts.
By TuoMAs J. Braws, Observer, Moorestown, N. J.
FROSTS INJURING TENDER VEGETATION,

YEAR. LsJiL;est Emi-;iast Le:;gth
Spring. Autanm. Season.

Date, Date. Days.

April 14 October 14 186

May 15 Qctober 5 143

May 14 Qetober 25 174

April 24 October 17 176

April 15 October 21 189

April 20 |  November 8 202

April 18 COctobrer 21 180

April 23 October 29 189

Aprit 13 Qctober 26 196

April 30 . October 15 168

April 23 QOctober 13 171

April 26 October 12 169

April 18 November 4 208

April 17 October 22 138

May 10 October 29 164

May 1 Qotober 19 170

Apnil 27 © October 6 162

May 3 November 3 184

April 30 October 17 130

April 22 October 26 188

May 12 October 23 i64

April 9 October 17 191

April 21 Oetober 16 178

Apeil 9 Qctober 5 203

May 15 November 8 143

Average length of SeAS0N..weriieesiimiriiciieiin it et i reeas | 179.6
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Table of Frosts.
By Dgr. J. Inagram, Observer, Vineland, N. J.
i ! .
FAN. £ FEB. | MAR. l APR. || ocr. | NOV. | BEC. YEAR,
,
Days. | Days. Days.}Da‘vs Days. | Days. | Days.
YEAR. oy g Ll oLl Ll oulE Ul Ll E ] L
]G] e Bt =1 =] WL e
@ <@ 2@ *ﬁ;(ﬁ 2E “m An = @ =
- i !
1866+, wovorreenn, 91 sle0 4015 .. 3 .1 .0 s 13l es 2o
1867, e 2 2200 2t 3, 3 .9 . 1l e as
EE:7i1. R 26 13928 17|14 4 5 4 .10 .26 nll 113) 45
1869, e, 22 417 419 5,.. 5 .16 ..jez 38l 101 16
1870.. Sz ozes dis s 1ot i Tl e
187, 23 1218 504 ... 1 .1z afzo toff  78p 30
189222 1125 5122 5 e .15 2z 12 18 2
187825 822 1005 Lol L6 14 2 02 19
117 R 18 6;21 3|13 1%4 2 .it5 e 3l el 19
1875 cereenrarann. |28 15;23 1517 3 2 1.8 115 sl 99 39
1876, cvrererrennn, 17 516 517 21 3 7o.80 17 91 a9
AT SR 27 11§17 2113 4|1 1 1i14 sdf 18
1878 icvereeen |21 10717 315 1 .08 ..z 1l 7s) 2
18701 cveeerrnnenns 26 10;25 7115 2 .12 1z sl oeel 4t
1880.. w12 T sn2 5 6 .21 727 16l 00 2
!

Rangeooo { 29 22128 1792 6 ..j21 7i30 1 ns) 8

12 510 24 1 .07 o1z of B 16
Menng ... w122 0120 6114 214 L2 120 121 SN 94 26

Nore—* Some Frost” means any degree of frost, and includes whole frosty period,
recorded by days, “All Frost” indicates days when temperature throughout is below

32°, or freezing.
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At the southwest, bordering the Delaware bay and the lower part
of the Delaware viver, there is a belt of low, alluvial necks and tidal
meadows, whose proximity to these waters and whose more clayey,
cultivated soil, mark it as almost a sabdivision or subordinate part
of this climatic province. In the absence of long records at. well-
located stations of observation, it is not possible to define the Limits
of this belt, or to prove the existence of any marked peculiarities in
climate,

The results of 2 comparison of Greenwich and Newark for a like
period are: 2°.7 warmer, spring; 2° warmer, summer ; 2°.5 warmer,
antumn, and 4° warmer, winter season. And in comparison with
other places in South Jersey, the records show that at Greenwich the
winter is from 1° to 2° warmer. Compared with Atlantic City,
which is on the same parallel of latitude, Greenwich for the year is
2° warmer; the winter temperatares practically agree, both being
made more even by the presence of bodies of water near them, but
the summer at Greenwich is 5° warmer than at the seaside. As
already remarked, there is about a month’s difference between this
part of the State and the extreme north end in the spring, aod nearly
as much in the autumn, making the season nearly two months longer.*
The winter is not only mild, but is not accompanied by much snow.
The account given in De Vries' Journal, in 1631, is true of some of
the winters of the present time.}

IV. ATLANTIC COAST, OR SEAEHORE BELT.

That part of the State which borders the ocean, and is near enough
to be more directly exposed to the ameliorating influence of its waters,
is here designated as the Atlantic Coast Belt. It is difficult to define
its limits, as it merges into that of the soutbern interior on the west
and northwest. The influence of the ocean’s waters is felt very
decidedly to a distance of four to eight miles from the line of beach
or outer coast line, from Sandy Hook to Cape May. In Monmouth
county it is thought te be four or five miles; in Ocean county it fol-
lows closely the line of clearings or settlemenis, not going beyond the

#The spring at Greenwich is about twa weeks earlier, as shown in blossoming of
the peach, the cherry and the apple, than it is at Perth Amboy, and 10 days in
advanee of Trenton.

4 8ee Chronological Notes of Weather at end of this paper—year 1631.
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line of woods or into the forest belt, It is here from four fo seven
miles wide. In Burlington, Atlantic and Cape May the breadth is
five to eight miles. Open bays and tide-marshes, as along the Little
Egg Harbor river and Great Egg Harbor, allow the winds of the
ocean and the tidal waters to carry these influences further inland.
In severe storms the salt spray is felt for several miles back from the
shore.* The effect of the prevailing sea winds is not, however, noticed
far from the shore iu the pine districts. But the isolated and scattered
trees of fields, and the woods on the beaches, all show it in their
westerly and unsymmetrical growths. The western limit of the
summer sea breezes is variable, depending on the season. They may
be eaid to prevail during the summer season over a belt four to five
miles wide. But in very dry seasons, and in the spring sometimes,
the peculiarly moist and refreshing sea air is noticeable ten to twenty
miles back from the water, and occasionally the sea wind sweeps across
the State.f But its arrival at these more distant points is at a later
hour in the day ; and it is not a daily, but an exceptional phenomenon.

The records of observatiops by the United States Signal Office at
Sandy Hook, Barnegat, Atlantic City and Cape May, with those of
voluntary observers at Middletown, Long Branch, Squan Beach,
Oceanic, Toms River, Pecl’s Beach and Ocean City, are the data for
this seashore belt. And the mean seasonal temperatures, as derived
from the longer series, are:

¥ According to statement of Eli Collins, of Barnegat, a dry storm, September 3d,
1821, carried spray of salt water thiree miles inland, upsetting stacks, &e. It lasted
from 9 A.M.to 3 7. M. Fortwo hours it was cloudy and dark ~a hurricane. It killed
the leaves of the trees, and after they fell new buds and flowers were developed the
same year. 'Trees were not, however, killed. —[ From nates taken by Prof, Cook, in 1856.)

The same gale was felt with great violence on the Long Island conast, and in a recent
published account of i, Col. B. Ayerige, of Passaic, wlo was staying at Jerusalem,
on the sonth side, says: “Iis violence may be estimated from the fact that where I was
staying, ut two miles from the bay and six miles from the sea, the salt water was blown
against the windows and left a crast of salt, which had the effect of ground glass, and
the leaves on the southeast sides of the trees were kilted, turned brown and dropped
Gﬁ“”

T Mr. Thomas J. Beans, of Moorestown, Burlington county, writes: “ Qur house is
on a gentie eminence, and in hot, close and gniet summer days I have been observing
frequently that at about 4 . M. a refreshing breeze from the southeast springs up and
continues steadily until evening, producing a sensation so unlike that cansed by winds
from other quarters that I often find myself wondeving if, under favoring conditions,
our sea hreezes almost cross the State— Letler to Dr. Cook, April 10th, 1858,
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BPFIIE  ererrts soranaras i shrerrs s iasasnamas san e ae e e s rea e e n s 47°4
Summer............... U UN 7008
ATEINID . . cces it vetien ciems casaeeanveryoaeteara s re et bataa s febans b st rneres 56°.5
Winter ....... e raithette seaemeerrrreiease iererenfessairatetsnatiniiansivasininnr 33°.9

Y BE ey r veanenes ciererrass i reare e s e e A sy e ran e e ans 5201

These figures show the milder winter, the warmer antamn and the
cooler spring and summer than are observed in the same latitude in
the sonthern interior or even the Red Sandstone plain, The diagram
(Plate 1) exhibits these contrasts more clearly than the figures of the
table. As compared with interior stations, the difference appears to
reach the maximum in July. The highest temperature is nsually in
August, avd the decline is then slower than at places further inland.
The ohservations at Sandy Hook, Baruegat apd Atlantic City agree
closely in the average monthly temperatares, through the autumn and
in the winter. Sandy Hook is colder, as wonld be expected, but after
March its average is 1° to 2° warmer through the summer, The
annual mean temperature is 52°.1, or a little less than that of the in-
terior of South Jersey, The comparison between the seashore and
the inland is well exhibited graphically by the curves in Plate 1. At
the former, the mean temperature for the months from March to
August, inclusive, is from 1° to 4° lower ; whereas, from September
to February, inclusive, it ranges from half a degree to two and a half
degrees higher than at the interior stations. The equalizing effect of
the water is thus seen in the more even temperature. The extremes
of the year 2s brought out in these longer periods of observation, are
99° above and 10° below zero, or 109° as against 121° for the like
range of the southern interior. The winds from the sea are warmer
in winter and cooler in summer, than those blowing off shore. The
gea breezes of the hot seagon spring up generally about noon, so that
the maximum for the day is before noon, or at noon, just before the
incoming of the cool, sea air. The inflaence of these sea winds is to
temper the extreme heat, to reduce both the range and the mean tem-
perature in the warmer months, and to give a more humid character
to the air. During the cold weather the storms which bring snow in
the interior are accompanied by rain along the coast. The snow dis-
appears more quickly at these localities. Sleighing is possible for
very brief periods only. At Atlantie City it is unknown some win-
ters. ‘These sea beaches, situated as they are, with the ocean on one
pide and the tidal waters on the other, have 2 climate partaking
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slightly of the insular type. Barnegat station is separated from the
mainland by the Barnegat bay, which is four miles wide. Atlantic
City is at least five miles in a direct line from the nearest mainland.
But the maximum and minimum temperatures at each of these places
show that the range in the year may be pearly as much as it is in the
interior of the State. The average daily variation is less. The
average maximal and minimal enrves also are unlike those represent-
ing places in the interior. Thus, compariog the temperatures day by
day at Philadelphia and Atlantic City for 1886 and 1887, the follow-
ing differences are notable: In the four colder months the highest
daily readings differed on the average only 0°.5 to 3°. From April
to June, inclusive, the average maximum at Atlantic City was from
8° to 12° lower than at Philadelphia, whereas for the same months
the average minimum was only 1° to 4° lower. There are not such
extremes of heat, and the average cold is little greater. For July to
September, inclusive, the maximum is 2° to §°, and the minimum 1°
to 3° lower at Atlantic City. In October and November the differ-
ences are all less than 2°. The influence of the ocean appears to be
to reduce or lower the maxima in the spring, sumer and autumn
more than it does the minima.

This moderating influence is, therefore, greater in summer than it
Is in the winter months. "And what is true of Atlantic City applies
generally to the seaside. The milder winter of our coast is, however, a
well-known fact, although the records of observed winter temperatures,
when thus compared, do not exhibit the differences which have been
said to exist. That the Gulf Stream tends to raise the average tem-
perature is evident from its nearness io our coast. The general in-
fluence of the Gulf Stream, as given by Chas. A. Schott, of the
United States Coast Survey, in Smithsopian Contribntions to Xnowl-
edge, No. 277, p. 105, may be thus stmmarized: “In the winter
months the proximity of the Gulf Stream to the Atlantic sea-board
has the effect of elevating the temperature in the vicinity of the ocean,
the amount being 0° in Florida, about 4° in North Carolina, and
ahout 8° or 10° in Massachusetta; in the summer months the effect is
reversed, as shown by the isotherals curving southward ; this is due to
the cold carrent running southward, between the coast and the Gulf
Stream, and the depression produced would be still greater, but for the
circumstances of the prevalence of the westerly winds, which carry the
hested air to seaward., The depressing effect, however, in amount, is
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less than one-half that given for the opposite season.”  Of course this
influence is not materially more ameliorating at one point than another,
and it is & common factor in the climate of the whole coast belt. The
delightfully warm weather of some of the late winter and early spring
days, when the wind is from the southeast quarter, is due probably to
the nearness of the Gulf Siream. On the contrary, the south winds,
which blow over a long belt of the colder shore current, are chilling,
especially on the beaches south of Barnegat. . .

There is a noteworthy difference in the winter season, between Cape
May and the other coast stations. Tt is seen in the difference in the
average daily minimum, which, at Barnegat and Atlantie City, is four
to five degrees lower than it is at Cape May. The extreme tempera-
tures at these places also run lower-~from four to nine degrees. The
mare southern sitnation of Cape May has something to do with this
higher average minimum of the winter. But the Delaware bay on
the west explains a part of it. The winter winds from west and west-
northwest points of the compass are tempered by the latter, and are
not so cold as land winds generally. The position of Cape May is
more insular than that of Atlantic City or Barnegat. The evenness
of its temperature is quite rematkable for its latitude, and for our
Middle Atlantic coast. In its slight daily range it compares favorably
with more southern stations in our country. It is warmer in winter
than Washington, and its mean daily range of temperature is four
degrees Jess than that of Norfolk, Va. The Monthly Weather Review
of the United States Sigoal Office, nearly every month, gives Cape
May as having the least daily range of temperature among its Middle
States stations. And the range is nearly as low as that of Cape Lock-
out, in North Carolina, and Key West, New Orleans and Galveston,
in the Gulf States. The average, as there stated, for three years is,
for Cape May, 19°; while that of Key West is 16°. These figures
show that in the daily range of temperature Cape May compares
favorahly with our most southern localities. Of course the monthly
range exceeds that of the more southern stations here mentioned. The
changes are not generally sudden.

It is interesting here to observe that the isothermal line of 36°,
the mean temperature, runs, according to the charts of the Smith-
sonian Justitntion, through West Virginia, North Carolina, Northern
Georgia, Fastern Tennessee and Southern Missouri, near the paral-
lels of 36° and 37° north latitude. The effect of so high a mean

Y
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temperature in the spring is to produce crops of vegetables and
small fruits quite as early as Portsmouth and Norfolk, Virginia.
And the season is generally about a mouth in advance of it in the
northern part of the State. But in Jate springs the difference is not
quite so much. The summer is warm enough and the season long
enough to produce cotton. Aecording to Blodgett’s “ Climatology
of the United States,” pp. 436-7, Huntsville, Alabama, represents
one of the best cotton districts near the limit of its northern exten-
sion. Now, the mean temperature of Huntsville, in the winter, is,
on the average, 7° higher than it is at Cape May, but the thermome-
ter often falls to zero, and occasionally several degrees below zero,
extremes unknown in Cape May, The following popular deseription
of the climate of Cape May, by Dr. 8. 8. Marcy, appeared in the
“ Geology of the County of Cape May,” Trenton, 1857, p. 89:

“Our winters embrace every variety of cold and temperate weather.
Ice is rarely obtained in this neighborhood more than four inches
thick, and frequently but three inches; often it is but a short time
that it can be obtained of this thickness. Tt is cut from still water,
in artificial ponds, which are only one or two feet deep. So great is
the uncertainty of obtaining a sapply of ice, that we ecommence fill-
ing our jce-houses with ice from two and a half to three inches thick ;
and every team within a distance of six miles is put in requisition for
that purpose, with refaining fee, some weeks before the appearance of
the ice.

“The lowest temperature observed here for the last 30 years was
2° above zero. This was on the 9th of January, 1856. Oun the 10th
it was 4°, and for eeveral days the thermometer was as low as 8% or
10°, This will long be remembered as the cold winter of 1855-6,
In our winters generally, the thermometer does not fall below 14° to
18°, though it has been known as low as 8° above. Up to last win-
ter the Jatter was thought to be the extreme of cold weather here.

“The mildness of our winters admits of large numbers of cattle
being wintered on Seven, Five and Two-Mile beaches, without any
provisions being made for them by their owners. In cold weather
they find shelter in the thickets on the beach.”

That the seaside is more comfortable in the extreme hot weather of
our summers is attested by the throngs of thousands of visitors who
seele comfort and relief from the heat at the many localities, long and
justly famons for their attractiveness. From Sandy Hook to Cape
May the whole length of beach will probably be all taken up very
soon for summer homes and seaside resorts. The new places which
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have sprung up since the Geological Survey’s first maps appeared,
form an almost continuous Line from Sendy Hook to Point Pleasant.
And the maps accompanying the annual reports indicate how rapid and
extensive the changes are to suit the increasing patronage of our coast.
The records of meteorological stations, like figures in so many places,
cannot express all the pecnliarities of climate, and they often fail to
indicate the nicer and more delicate distinotions in the quality or tone
of the atmosphere, which, especially at the seaside, impart to it its won-
drous propertiesin building up the system. Thus, a high temperature,
if wot long continuned, may not give great discomfort. The cool and
pleasant afternoons and nights carry one over the heat of the forenvon.
Again, the denser air, the presence of ozone, and the absence of
impurities or poisonous exhalations, all tend to produce an effect
which thermometers and rain-gauges do not measure.

As winter resorts, there are several places on and near the Atlantic
coast which have acquired some notoriety, and Lakewood and Atlan-
tic Gity have attracted many visitors, particularly in the months of
Febroary and March. But no part of this coast belt has a traly
mild winter climate, such as that of the Bahamas and the West
Tndies, the southern part of California and Florida, It is not exempt

Nore—The milder climaie of Cape May appears in the character of itz flora. Tn
reference to the existence of plants of & more southern range, Dr. N, L. Briiton, of
the Columbia College Schoal of Mines, and author of © A Preliminary Catalogne of
the Flora of New Jersay,” gives the followirl]g points, viz. :

(1.) *“ All the southern counties of New Jersey have a somewhat southern fora, and
it seems true that the forther soutl we go the more proncunced does this become,

(PAR Althongh Cape Muay county has never been botanically explored to the extent
that discaveries already made should warrant, yet it has already yvielded 2 number of
species of more southern distribution, and, so far as known, is the northern limit of the
following six: (Enothera homifusa, Nuit; Galiam hispidniom, Michx; Dicdia Vie-
giniea, L.; Conoclinum ccelestinum, DC.; Plenchea bifrons, DC. ; Paspalum Walter-
ianum, Schnltes, These are all the soutbern species of the New Jersey flora at
presant knuwn to ocour only on Cape May, but I have no doubt that further explora-
iton will add others to this list.

“ Besides these species the fotlowing have been found on Cape May, but also in one
or iwo other locabities in the southern part of the State: Kostelotzkya Virginica,
Presl; Lobelia puberila, Michx ; Smilax Walter], Pursh ; Fuirena squarrosa, Michx;
Panicum viscidum, 1.

{8.} “In addition w0 the above fists it may be stated {hat there are other spectes of
a southern character which probably oceur in grealer abundance in Cape May county
than in any other part of New J ersey.”

The Euonywus Japonica, commonly known as the  Chinese Boz, is cultivated in
gardens and dooe-yurds at Cape May City a8 an ornamenial shrub, and appears to
thrive out of doors, although it is nat hardy north. Tn the Sonthern Btates it is
common.

X
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from sudden changes of temperature and cold, freezing weather,
although for short periods, generally. And it has its fair proportion
of cloudy and wet days and chilly northeasterly winds, which are
features of the climate of all of our Middle Atlantic slope. And so
far as climate is influenced by the percentage of relative humidity,
the records of the United States Signal Service show that it is more
damp or moist than the more inland belts or localities.* The tonic
natare of the pure air and much outdoor exercise has, probably, more
effect than the slight differences in temperature, which instrumental
. observation deteets. Still it must be stated that as yet our meteoro-
logical observatories cannot analyze, as it were, the air, and note the
small fractional percentage of constituents which may be in the air,
and of which the consumption in the course of a geaside visit is, in
the aggregate, comparatively potent in its effect wpon the human
system. These anmeasurable or rarely-noted factors may enhance
the influence of a slightly milder and more equable temperature in
the winter. To persons coming from New Eogland and New York,
or from the colder northwest, these seasbore places appear watm
and pleasant, and the change for that class of visitors is both agree-
ably pleasant and heneficial. And even to the residents of our large
cities, whose winter temperatures are not much lower and whose cli-
mates are not greatly different, the effect of out-of-door air at the
seaside is tonie.

WINDS.

The prevailing winds in the State are from. the west. In the
warmer months they are more southwest or south of west; in the
colder months, more north of west and northwest. The vnequal
pressure and the differences in temperature on land and sea give rise
to more northern winds in the winter season, and southern curreats
‘2 the summer. In the winter the areas of high pressure, or anti-
cyclones, over the northwest, canse the air to flow south or southeast
towards the ocean for longer periods than in the summer or warm
weather, when the reverse conditions prevail, and the winds from the
sea flow landwards and from south quarters.f

e e
# The relative humidity on the coast is greater in summer and less in the winter

mouths, or the reverse of what prevails in the iutecior, and hence, comparatively
speaking; the winter in that Delt is not more moist than it is in the interior.
+The winds in storms are referred to under the head of Atmospheric Precipitation,

e et
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The mean direction of the winds for each month, as deduced by
Prof. Coffin, from observations at 40 differont places in Delaware,

Sontheastern Pennsylvania and Southern New Jerse , 18 given in the
following table :

January .ooieciiinin .. reaenas e PORRN e N 812 WY,
FODEMEY covvisenine et e et e N TR W,
Mareh oiavieee v e e reaa N 83° W,
APFIL, ot e e s . B 880 W,
MAY oot viitee et et et . 897 W,
JUNE vt e e . 84° W,
July e iy e 8. 83° W,
Angust............... e et e e Serereerecatr e 8, 64° W,
Bepiember....oou..... ... e e e ..M. 890 W,
Otaber .. o e N, 880 W
NOVEMDY vovveuniiiicieciiiticvi et oo N.79° W
Decewber . oviivvien . reerarararaventaanan et e ereanrrenan N.79° W,

Here, as generally, on the middle Atlantic coast, the change in the
mean direction is slight, the wind being westerly in all months, and the
difference but 38° between February, when the winds incline most to
the north, and August, when the most southerly direction is reached.*

The mean divection of the winds in the four seasons in Southeast
New York, Esstern Pennsylvania, and North and Central N ew Jer~
sey, are given in Prof, Coffin’s tables.

Spring, | Summer. | Antuma. | Winter.

Boutheastern New York......o. ..o N. 80“‘ W.| S 43° W, | N, 770 W.IN. 60° W,
North and Cenfral New Jersey......... N.55° W.| & 69° W. | N, 69 W.| N. 58° w.
Eastern Pennsylvania... ..., ... N.658° W, |8 75° W, | N.72° W.|N. 58° W,

In this table Eastern Pennsylvania may be said to represent the
western part of New Jersey. _

The relative frequency of the winds blowing from the several
quarters is exhibited by statistics of records at various stations in the
State. From a large number of observations made at Easton, Pa.,

Newark, Lambertville and Burlington in 1854-9, the percentage hag
been found to be-

** Discussion and Analysis of Prof. Coffin’s Tables and Charts of the Winds of the

Globe,” by Dr. Alexander I, WoeikoHf, Smithsonian Contributions to Kuowledge, No.

268, Washington, 1876.
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Observations in different parts of the State show variations in the
relative frequency and in the velocity also. Anrd, in general, there is
a gradual jocrease in the frequency or percentage of southerly winds,
going from the Highlands or North Jersey to the south. At the sea-
side there are more frequent easterly winds. The sea breezes account
for much of this excess.

The observations do not, however, show fully the relative preva-
lence of the west winds, unless we take into account the distance
traveled by them. The mean velocity of the northwest winds exceeds
that of the west, southwest, or winds from other quarters. Ohserva-
tions ought not to be limited to direction only, but should include
velocity and measure the distance traveled, also.

In mountainous regions the winda are generally controlled in their
directions by the courses of the valleys and of the mountain ranges.
The prevailing winds take the valleys, and they are said to blow up
or down them., In New Jersey our mountains are too low, and the
valleys are not deep enough, to have much effect in diverting the
course of the winds, excepting in some of the very varrow depressions
and over very limited areas. The southeastern slopes of sore of the
Highland ranges are thus shielded from the cold and northwest winds
of winter. But the aggregate area of such sheltered localities is small,
compared with that of the whole Highlands.

The prosimity of the ocean gives rise to another disturbing agency,
which is due to the different heating capacities of land and water, and
it appears in the

SEA BREEZES,

Along our coast there is a belt of varying breadth in which the
generaldirection of the wind is interrupted, doring the warmer part
of the year, by the inflowing currents of sea air, which are known as
sea breezes, They are periodic, coming daily, with rare exceptions.
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They are caused by the unequal heating of the land and water sur-
faces. The air over the land is heated and expands, giving rise fo
ascending currents. To restore the average density and to maintain
an eqailibrium, the cooler air over the water flows toward the Jand,
producing an on-shore wind. This movement begins usually near
midday, or sometimes about 11 o’clock, gradually increasing in force,
until it attains a maximum velocity about 2 o’clock in the afternoon.
Tt then lessens (as the land cools more rapidly) and ceases about
nightfall, when the land or offshore wind takes its place. This
daily recurrence of the sea breeze is the peculiar feature of our shore,
which moderates the heat, and by its invigorating sea air makes the
seaside so attractive both to the pleasure-seeker and the invalid, It
affects the temperature, and hence the maximum for the day at the
seaside is not about 2 to 3 o’clock, as in the interior, but ahout noon
or just before its arrival. Oeccasionally there is a summer day when
the Jand wind prevails and there is no sea breeze. They are known
as hot days at the shore, and probably because of the contrast with
the cooler days when the sea breeze prevails, The influence of the
sea breeze upon average temperatures of the summer months, and
in depressing the maximum at the coast statmns is evident in the
lower means and maxima at them.

The extent or limit to which sea breezes are felt from the coast
line, varies considerably, according to the direction of the shore line
and the contour of the surface. There is a variation in the same
season and in different seasons, according to the character of the
same. Generally the distance is less than ten miles, and often not
more than four or five miles.* Its regular recurrence is limited to
the shorter distance, or to a narrow shore belt.  Cleared land surfaces
which are readily heated and where there are no obstructions in the
form of timber belts, allow of a further indranght of the sea breeze,
The absence of hills along our coast favors its progress, Long-con-
tinued hot weather, as in summer droughts, which allow an accamu-
lation of heat in the surface soil and the lower air stratum, seems to
widen the belt considerably, and for many days together the breeze
is observed at places further inland, beyond its ordinary limit, coming,
however, later in the afternoon than it does on the shore.

The beight to which the sea breeze reaches has been determined
very recently by balloon ascensions and observations made at Coney

*Bee page 548 for observations on sea breezes at greater distances from the ocean.
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Island, N. Y., in August, 1879, and reported with notes by O. T.
Sherman, in the “ American Journal of Seience,” Vol. XIX., pp.
300-302. The surface breeze was found to cease at a height of
about 650 feet, and at 700 feet a land current deflected the breeze
towards the northwest. At 800, 900, 1,000, 1,100 and 1,200 feet,
the observations, with one exception, indicated winds from the north-
west quarter. Under 700 feet the prevailing directions were south-
erly, and from both the southeast and southwest quarters. The
extension of observations of this kind to points on the New Jersey
coast, would be interesting and add to our knowledge of this
phenomenon.

The total movement of the air, or distance traveled, varies with
the velocity and duration of the wind.

In the interior of the State the winds are not often high, nor do
they blow steadily at a given rate for a long time. Everywhere our
winds may be termed variable, shifting slightly from point to point,
and varying in their velocity. In the summer they are more gentie
than in the other seasong of the year. And short seasens of calms
are not uncommon. The more violent and high winds come with
thunder storms. The spring and winter are marked by more windy
weather, and by a greater total movement of the air. Hurricanes are
unknown, and there are very few records of what may be termed
tornadoes. That of June 13th, 1835, at New Brunswick, was prob-
ably the most destructive one ever felt in the State since records of
such phenomena have been made.* Generally, the damaging effects
of high winds are confined to narrow limits, and rarely do more than
throw down crops and partially decayed trees, or occasionally unroof
a building. Destructive winds, such as are reported from the South-
ern and Western States, are here unknown,

On the shores of our Atlantic coast and Delaware bay divisions the
winds blow wore steadily, and the velocity is generally greater than
it is inland, where the mountains and wood serve to retard the air
movement. The more isolated high peaks or erests of the Highlands
are, possibly, more exposed than the coast stations, but we have no
records from them, Observations and reeasurements elsewhere indi~
cate this to be a fact. But at Cape May the United States Signal Office
Station records frequently give a greater total movement than that of
any other of their stations in the country, excepting Mount Washing-

# Rledgett’s Climatology of the United States, page 403.
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ton and Pike's Peak. The total movement of the air at Cape May
for one month {December, 1878,) has amounted to 16,567 miles, or
an average of 22 miles per hour for every hour of that month. In
the winter and spring months the totals are from 9,000 to 13,000
miles, whereas in the summer months they are under 10,000 miles,
and rarely exceed 9,000. The autumn months give a wider range.

At Sandy Hook, 16,954 miles were measured in Deceraber, 1876,
a slight excess over Cape May. Generally, the totals for Sandy Hook
are a few bundreds or a thousand miles below those of Cape May.
Philadelphia, Baltimore and New York rarely report more than 9,000
miles for any wonth. From the “Monthly Weather Review” it
appears that Cape May is the most windy of all the United States
Signal Office Stations, except Mount Washington and Pike’s Peak.
Its position between the oceani and the bay may explain this large total
air movement.

High velocities also are frequently reported from these coast stations.
Rates over 50 miles per hour are quite common, At Sandy Hook,
December 9th, 1876, the rate of 84 miles was observed. At Cape
May, 83 miles were recorded of a northwest wind in November, 1879;
72 miles of a west wind, December 9th, 1876, and 65 miles of &
wind in September, 1876. The duration of high winds, having these
velocities, is short. They are the peculiar features of severe storms
which move northeastward along our coast, and generally belong to
the clearing-up period of the storm as it is moving away.

No records of movements or velocities from the northern or central
paris of the State are known, but it is not likely that any such figures
as are given here would be measured, unless on mounatain tops.

BAROMETRIC PRESSURE. WEIGHT OF THE ATMOSPHERE.

No attempt has been made to collect the records of barometric
observations, ‘The diurnal, annual and secular movemeuts are so
slight as not to be taken into account in this connection, and their
discussion belongs to the department of physics rather than to a
popular notice of climate, The variation between localities, due to
differences of elevation, is according to a general law, and the
amount of this variation does not exceed two inches in our State.
The barometer falls as the height increases. The rate varies a little
according to temperatures, but at ordinary summer heat, say 72°,
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the fall is one-tenth of an inch for 95 feet rise; at 32°, a fall of a
tenth corresponds to 87 feet; but, in round numbers, the difference
is about one inch for 900 feet rise. Heunce, on our highest ridges the
ditference would be about two inches, and throughout our Highlands
the depression would range from 1 to 1.5 inches. In recording
harometric observations, corrections are generally made so as to reduce
them to a common datum, which is that of the ocean leve],

The most important barometrie observations are those made during
the passage of low pressures or storm-centers across our territory.
These areas of low pressure are accompanied in nearly all cases by
either rain or snow. And very low depressions are marked by high
winds, which blow down steep gradients towards the center of the
cyclonic storm. In the colder mounths the low barometric pressures
are marked by moistare and precipitation, and a rise in temperature.
In the summer season they are associated with a lowering of the tem-
perature and rainfall. The high barometric pressure is characterized
by reverse conditions—in the summer by great heat, and in the
winter by severe cold. These anti-cyclones appear to move more
slowly and to be of great extent, and to continue longer than the low
pressure or cyclonic conditions. The long and very warm summer
spells, or periods of weather, and the cold waves of the winter, are
coincident, nearly with high barometric pressure.

The differences between the mean barometric measurements in the
several parts of the State, excepting as modified by altitude, which
has been referred to above, are too ineonsiderable to affect us sensi-
bly, and scarcely enter into the subject of our climatolopy. Careful
observations, and Jong continued, may prove the existence of differ-
ences, and they may be found to affect the human organism; and
the study of the sanitary relations of climate must include them.

RELATIVE HUMIDITY.

Atmospheric air always contains some vapor of water or moistare,
in addition to its oxygen, nitrogen and carbonic acid gas.

When fully saturated, each cubic foot of

air, at 80° temperature, holds ......., 10.81 grains of vapor of water.
One enbic foot, at 60°, holds.........cecee 587 u #
Difference......oovrivivviriivevinennnn B84 € k “
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Therefore, when cooled from 80° to 60°, 4.94 grains will be thrown
down or deposited in a liquid form as raip, or, if colder, as snow or
hail.  The height of the mercurial colnmp, whlch is sustained by the
vapor of water in the air, when saturated, at different temperatures,
varies as follows:

At B2%. it s eres ereesseraneensrensen 0181 inch.
Al BO%. cririier virrancun rarmrer v e rsve s eeeanrae it en et en ran s s reans 1.023
AL L00% it rrticrrinnnasvnssrrviriasersieres e nresconeseessresneeean LOIB &

The capacity is, therefore, about doubled for each rise of about 20°.

. Using the saturated condition or state as the standard of comparison

(100), the relative quantity of moisture is expressed by percentage.
The drier the air, the lower the percentage, and conversely, Tt is
possible to make comparisons between localities, or between the dif-
ferent states of the air at any given place, expressing the differences
in such terms of percentage. It is in such comparisons that the term
relative humidity is employed. The instrument to measure the quan-
tity of vapor of water is a hygrometer, and from its readmgs the
relative humidity is caleulated.

In consequence of the ever-varying rates at which the processes of
evaporation and condensation go forward, the quantity of moisture
in the air is subject to continual change, The extent of water sur-
face, the elevation above ocean level, the direction of the prevailing
winds, and the temperature, all combine to modify these processes
and to increase or diminish the quantity of moisture. Oceanic and
insular climates are generally moist or Awmid, whereas continental
climates are dry. The mean relative humidity is greater on the sea-
shore thau inland.

The influence of great humidity upon vegetable growth, upon
temperature and on the healthfulness of localities, is such that the
determination is necessary to a full understanding of their climates.-
The luxuriance of tropical vegetation is generally associated with
moist climates. The effect upon temperature is to make it more
even, and moist climates are more equable. The moisture in the
air, when it approaches saturation, tends like a screen fo prevent
excessive radiation ab night, and to protect from the sun’s rays during
the day. The air itself is thereby warmed.

Although so important, the accurate determination of this element
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is somewhat involved in uncertainty, since variations are found to be
considerable within comparatively short distances.

The absence of records giving the relative humidity of the air at
localities in the State, excepting the United States Signal Service
stations, which are all on the coast, or near it, prevents any aceurafe
comparison of the different districts of the State. In general, the
relative humidity is greater at the seaside than inland, and in the
southern than in the northern part of the State. The average per-
centage of humidity at the seaside localities, as reported by the United
States‘Signal Office, is from 75 to 83 per cent., whereas at Philadel-
phia and New York the average for the year is only about 70 per
cent. A notable difference in the seasoms is that in the interior the
four coldest months are the moist ones of the year, whereas on the
coast the humidity is greatest in the summer, or from June to Septem-
ber, inclusive. And August has, generally, the highest percentage.
The relatively drier spring and winter at the seaside is ope reason for
the apparently more pleasant and milder climate of Atlantic City,
Cape May and other localities on the coast, in the winter, and which
has attracted attention to them as winter resorts. The oppressiveness
of the himid atmosphere is not as great at that season, as in a hot
summer day, when the absolute 2mount of moisture in the air is ouch
greater.

ATMOSPHERIC PRECIPITATION.

RAIN AND SNOW,

The average amount of rain and snow falling on any part of the
earth’s surfuce is determined by its situation, the prevailing winds,
the configuration of its surface and the natore of the surface covering.
And the amount of such precipitation is one of the measures of its
climate. And, further, as it is distributed throughout the seasons
-and the year, and is in excess or is deficient, climates are, relatively,
wet and rainy, or they are dry and parched. As factors of climate,
the amount and the distribution of the rain and snow are the most
important after that of temperature. They exercise a controlling
influence in agriculture, and determine largely the kinds of crops and
the modes of cultivation of the soil. They indicate the lines of
internal navigation and of water-supply. And in their indirect
inflaence nupon the human system, the health and aetivities of the
inhabitants are mightily aftected.

NEW JERSEY GEOLOGICAL SURVEY



CLIMATOLOGY. 363

The limits, aveas and surface features of the climatic divisions of
the State have been referred to under the head of Temperatare. The
direction and relarive frequency of the winds also bave been given, -

. {See Wirns.)

The larger part of the annuval precipitation is in the form of rain
and snow, falling during the passage of cyclonic storms across the
State. These storms, marked by low barometric pressare, move over
the country in a general northeast course, entering from the Gulf of
Mexico and passing vorthward and north-northeast to New England, ~
the St. Lawrence region and Newfoundland, Others come from the
northwest and west, going in a general east or east-northeast course -
to the ocean. Oeccasionally these low centers meet or coalesce, and
the intensity and duration of the storm are then increased. The tracks
of these centers of low barometric pressure are charted by the United
States Signal Office, and their maps indicate the direction, rate of
movement and the rainfall in their progress. Prof. E. Loomis, of
Yale University, has studied with great care and in detail these areas
of low pressure, traversing the eastern part of our continent, and
has divided them into three classes:

“X. Those whose course was for some days towards the west. 1I.
Those whose course was towards some point hetween the south and
east, III. Those whose course was towards some point between
north and east.” The dates of beginning and end, latitudes, longi-
tudes, conrse and velocity in miles per hour are all tabulated. The
storms of the IL. and I1I. are the ones which eross our territory.
Those of the second class oceur more frequently during the colder
months of the year., Their average velocity is 24 miles per hour.
Their course is seldom maintained as far south as 30° north latitude,
after which it frequently changes to the northeast, so that they cross
our territory as northeast storms also. Of the storms which cross the
United States north of 38°, nearly all pursue a course a little east of
north ; those coming from south of latitude 38° generally pursuea
vearly northeast course. The storms of this elass occur most fre-
quently in autumn and least frequently in summer. The rate of
movement of the storms in this class varies from 12.4 to 60.4 miles
per hour, averaging 28.4 miles. At these rates such storms wonld
move from Cape May or Delaware bay eniirely across the State in
two and a half to.thirteen hours, or at the average rate, in about five
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hours. Or from Delaware bay to Sandy Hook the passage would be
made in nearly four hours.*

The duration of the storm, or of actual precipitation, varies from
a few hours, as in the case of some of the summer storms, to two or
even four days, in the longer and more slowly-moving areas of low
pressare. And, generally, the rain or snow comes after the fall of
the barometer, and is on the eastern side of the center of low press-
ure, the prevailing winds being from an easterly quartert In the
colder months of the year, from the first of December to the end of
March, the precipitation is, in part, in the form of snow, especially
" in the northern and mountainons districts of the State. In the ex-
treme south there is more rain, even in the winter months, than snow.
And in some years the proportionate quantity of rain exceeds largely
that of snow throughont the whole State for all the months, On the
other hand, there is na record of a winter season passing without some
precipitation as snow, though it may be scarcely more than deep
enough to cover the earth.

The warm season or months of the year are marked all over the
State by the occurrence of thunder storms, which move rapidly and
in a general easterly course, and are local in their extent. They are
move frequent in the latter part of the summer, or during the months
of July, August and September. And they are more common in the
afternoon or early evening than in the morning hours of the day.
The relative amounts of rain falling in the course of thunder storms
and that which comes with the longer eyclonic storms cannot be given
in figures, as there are no statistics or records of long periods and at
stations distributed over the State; but from the observations made
at Newark and at a few other localities, it is evident that in many
years the summer rainfall is, to a considerable extent, due to thunder
storms. It must be understood that in some instances these summer
thunder storms are of wide range and mark the movement of a
cyclonic storm or disturbance which traverses the whole Atlantic
Btates. They are hardly classifiable with the local thunder storms
characteristic of our summers.

The amount of precipitation in any given storm has a wide varia-
tion. It rarely exceeds four iuches in depth, and three inches isa

* ¥ Contributions to Meteorology,” in the dmerican Jowrnul of Seience, Vol. XXI.,
pp. 1-8; also Vol. XXX, pp. 7-11.
1 Prof. E. Loomis, in American Journal of Science, Vol. XXV, (1883}, pp. 9, 10.
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heavy rain. In the Newark record the number of raina over three
inches in thirty-seven years and eight months was thirty-six. Eight
of them occurred in July; eight in August; five in October; three
in November; two each in December and May; and one in each of
the other months. These observations indicate the greater frequency
of heavy raios in the late summer and in autumn. Of special heavy
rains the storm of March 19th and 20th, 1881, at Paterson, is worthy
of mention, when 5.44 inches fell in eleven hours. Another still
heavier rainfall was that of Maveh, 1875, at Parsippany, Morris
county. F. A. Wilber (now of Rutgers College Faculty) kept a
record at that time, and measured seven inches of rain and melted
snow coming in 2 single storm. The greatest freshet ever known in
parts of esstern Monmouth county, July 11th, 1871, was caused by
a shower which did not last more thao three hours. The fall during
the extraordivary shower between Trenton and Bordentown, on
August 24th, 1877, was thought by Dr. C. C. Abbott to be aboat
nine inches.* No doubt other equally great and sudden rainfalls
could be included in this list if records were more generally kept.

*Dr, C. C. Abbott, of Trenton, furnishes the following graphic account of this rain,
written at the time, while every feature of it was still fresh in memory: “ Previously
to 1:80 7. m. the day offered no pecnliar metecrological features. The temperature
was 78° Fahrenheit at noon, wind southeast. About 1:3¢ P. M. the wind shifted to
the southwest, and a heavy bank of blue-black clouds formed in the northwest, The
appearance at this time was that of an ordinary summer shower. T did wot notice
any lightning or hear any distant thunder. While standing on the brow of the hill
near where my house stauds, and facing the southwest, I noticed that a somewhat
similar bank of clovds to that in the somthwest was also rapidly forming, and the
two appeared to be approaching each other, although not from opposite direc-
tions, of course. ¥ * ¥ In a few moments there was a sudden change in the
seversl conditions then obiaining, The siiff, northwest breeze suddenly ceased. A
remarkable stillness pervaded the atmosphere and a feeling of oppression was very
noticeable. * * # Just at this time the two masses of clouds came in contact,
apparently, (and really, I think,) directly over the extensive stretclr of meadows iying
porth of Bordentown, along the Delaware river. At the moment of contact of these
cloud masses there was o loud, humming sound, elearly audible, but not cansed by o
wind, the loaves were motionless. The two masses formed one, but retained their peculiar
voloring, and in less than a minute, I should think, a huge waler-gpout formed-—or, at
least, the otouds became & single conical mass, with the apex downwards. Assuddenly
as it formed it broke, and, in ten minutes, al most, thereafter, the meadows were
flooded. The storm now took the form of a general rain and extended over a con-
siderable aven, Such a rain, however, T never previousty or since have witnessed.
found by experiment that it was impossible to breathe while facing it, unlesshy pro-
tecting my nose and mouth with my hand. At a distance of 100 feet objects were
wholly obseured from view. This fearful rainfall continwed for about forty minutes
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As has been said of the larger area of the eastern United States,
* the distiggnishing feature of the distribution * * * s its sym-
wetry and uniformity in amount over larger areas.” * It is possible
to construct rain charts, using the longer records ouly. And such
charts of the United States have been published by the Smithsonian
Institution and the United States Signal Office. The mean annual
rainfall for that portien of the Atlantic slope occupied hy New Jer-
sey, ranges from 42 to 46 inches. These figures correspond with
those for the Middle Atlantic States. In the Sonth Atlantic and
Gulf States the yearly amount is somewhat greater; whereas, in the
New England States and in the lake districts the average is a little

Jess than in New Jersey. The excess in the former and the deficiency

in the latter, as compared with New Jersey, are in the rainfall during
the warm months rather than in the colder part of the year; and
they are owing to the more severe and heavy summer thunder storms
of more southern districts and States,

The table of rainfall appended gives the amount of rain and
naelted snow in inches at the stations where records have been kept.
These stations or localities are distributed irregularly, and they leave
wide gaps, especially in the northern part of the State, where no ob-
gervations have been made, and which leave some doubts about the
local differences in amount. For the Highlands, there is a valuable
record at Lake Hopatcong. It was kept by the Morris Canal Com-
pany, and for 24 years (1846-1889). West Point and Goshen, N.
Y., and Faston, Pa., have been added to represent the Highlands
valleys and the Kittatinny valley, New York City and Fort Colum-
bus give long records for comparisons, In the Red Sandstore plain
there are comparatively long records at Newark, New Brunswick and
Lambertville. The Morrisville and Philadelphia records are used, as
they are so near our borders, and are of great length, In the south-
erp interior, we have good records from Moorestown and Vineland.
Dover, Del.,, and Baltimore, Md., have been added for comparisons
with the Greenwich record, which iz short. For the seacoast the
records at Sandy Hook, Baruegat, Atlantic City and Cape May, rang-
ing from twelve to fourteen years, give a fair average and permit
comparisons, as they cover nearly the same years of the period, from

and then began to abate, but it was not until § ». M. that the rein ceased and the sky
became cowparatively clear, This storm was remarkable for one feature sther than
that of the yuautity of water that fell; this was the absence of lightning”

* Blodgett’s “ Climatology of the United States,” p. 317.
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1874 to 1888. The difference of latitude hetween the extreme vorth-
ern and southern stations is 2° 28/, or 170 miles,

The records for short periods of observation are less valnable than
the longer series of the table, on account of the probable error, or
vartation from the true average or normal guantity. According to
Schott’s tables,* this limit of error amounts to 1.4 inches in a series
30 years long at New York ; 0.6 inches in a forty-three-year series at
Philadelphia, and in case of a single year to 12 per cent. Hence the
difficulty in comparing places having short series of observations.t

For comparison of the broader features the following tables of
stations, selected as vepresentative of the north and south and the
east and west sides of the State, are inserted, In the first table the
stations in the northern part of the State have records ranging in
length from that of New Germantown, 7 years and 10 months, to
that of Newark, 45 years and 8 months. For the southern part of
the State, Philadelphia, Pa., and Dover, Del,, are inserted. And the
records vary from periods of 9 years and 8 months at Dover, to 63
years at Philadelphia. The comparison of the eastern and western
sides of the State is made in the second table, The selected stations
have periods ranging from § to 63 years in length,

These comparative fignres show that there is more rain and snow
(total precipitation) in the southern than in the northern paris of the
State, and that the excess is greater in the summer than in the winter
months. As none of the stations are either on the ocean or in the
meuntainous districts of the State, they may be considered as repre-
senting fairly the differences due to the two sections, irrespective of
local infiuences arising from surface features and pecnliar situation.

The difference in the quantity of rain and snow on the eastern and
western sides of the State, respectively, leaving out of the comparison
the shore stations, is more marked than that between the north and
southb. Tt amounts to an excess of 1.3 inches for the four colder
months, 1.7 inches for the four warmer months, and 3.7 inches for
the year at the stations in Hast Jersey. If the shore stations were
incloded in the table, the difference would be greater than it is here
shown to be. Hence the normal lines of equal precipitation, if drawn

%% Tahles and Results of the Precipitation in Rain and Sunow in the United States.” —
Smithsonian Condributions to Knowledge, Washington, 1872, No. 228, p. 1i4.

+The errors Trom gauges inzceurate znd not properly located are evident in some
of the diserepancies of the shorter series; but it is impossible to eliminate all of them.
Some obviously incorrect records have been omitted.
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on a State map, would have a course which is a resultant between
north and east, or a vortheasterly trend, and approximately parallel
to the coast line. That Is, there is an increasing rainfall in going
from northwest to southeast. But this generalization, or law, has
roany exceptions. The elevation above tide-level, the relative posi-
tion of land and water, of mountains and valleys, and the surface
covering, or forests, all modify the effect of position. And the
vecords are 50 incomplete that a few only of the exceptions and the
characteristics of the several great matural divisions of the State can
be given at this time. The discussion is here of the deductive type,
from the natoral features and topography as guides, rather than one
wholly from meteorological data. The Highlands are best repre-
sented by the record of Lake Hopatcong. Its a