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PREFACE. 

The fimt volume of thie aerie8 of "Final Report of the State 
Geologist" waa pobliehed in 1888. The eeoond volume appeared in 
two pa&, in 1889 and 1890, and the " Report on Water-Sopply," 
Volome III., in 1894. The demand for the finst volume, l f  Topog- 
raphy, Magnetiem and Climate," and the exhamtion of the edition, 
made it neoeaeary either to reprint the volume or to pnbliah d new 
work, which should include the important etatietical matter of that 
volume. The preeent work on the physical geography of the State, 
with an appendix of etatiatioe, ia publiihed to meet the demand and 
fill the gap in the eerie0 of reporta. 

The preparation of the report on the physical geography wae put 
in charge of Prof. Rollin D. 8alisbury, whoee aquaintanoe with the 
State, acquired by hia work on the eurface geology einoe 1891, wae 
euoh ae to make the appointment eminently fitting and aonduoive to 
a thorough diaaneeion of the eobjeot. The appendix hae been p m  
pared by Mr. C'. C'. Vermeule, formerly in charge of the Topographic 
Survey and aathor of the " Report on Water-Snpply." 

The eurfaoe ae we see it, with ita etrata of rook formatione in 
mountain rangee and hille, more or lea  oovered by drift depoeita, or 
in the unooneolidated bede of clays, marla, eande and gravel spread 
out in valleye and over wide plaim, the drainage by the many etreame, 
the lakee among the hilla, and the other featnree of the mrfaoe, have 
been deeoribed in the older reporta of the Qeological Survey, in the 
nature of the bade or depoeita which make up the eurface, and their 
relation aa outorope to extemive formatione, aharaoterized by their 
f d l  forme of life or their mineral oontenta of eoonomio importanoe. 
Mach baa been eaid in these varioue pu'blicatione on the relation of 
the variom etrata and d e p i t a  to the forme of mountaim, hille, table- 
lande and wlleye, and a deecription in detail of the drainage eyetame 
of the State and the geographid distribution of the land and water 
area. The referenow to the geologio etrooture and ita relation to the 
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viii PREFACE. 

ehape or configuration of the oonntry have been alight, and there hss 
not been any dieonesion of the origin of the topography or the devel- 
opment of the eurfaoe through the geologio agee. 

I n  the firet part of the report the four great natural dividons of 
the State are desoribed : the Kittatinny mountain and the Kittatinny 
or Great valley ; the Highlande ; the red ahale and aandstone plaii, 
with ite trap ridges; and the olay and greenesnd marl belt, merging 
eouthesst into the ooastal plain. The eeversl natural eubdiviaione, 
their stream8 and lakea, and their origin and the dietribution of the 
drift on them, are dewribed in d&d. The origin of the sub-valleye 
of limeetone and the elate r i d p  in the Kittatinny valley; the rela- 
tione of the reotangular eyetern of the etreame in the northern part 
of the State to the geology ; the division of the Highlanda into three 
geographio belte; the level mste of the ranges in the Highlands; 
the l ake  shut in by the drift dams; the etreama flowing in the val- 
leyq worn down in the moka or through gape aanwra the strata; the 
ohanges due to the drift of the glaoial sge, deposited unevenly on the 
rocky floor ; the sandetonee and shalea of the Triaseio age and their 
eubdiviaione, forming the Hunterdon plateau and the low-lying valley 
of the Raritan ; the bold ridgee of trap-rock ; the ooeatal plaii, in- 
oluding the hill oonntry of the greensand-marl belt, are the topica of 
the eeveral eeotione in the first part of the report. 

The m n d  part ia devoted to the history of the origin and the 
development of the surfam. The ohangea c a d  by the elevation of 
the land out of the wa, and again by ite eubmergenoe ; by the wearing 
down of the land by mine and etreems, wrying the land little by 
little to the em; the work of the win& drifting the aande; and the 
uplifting igneoue foroes and their reenlte, are the eubjeote of thia 
part of the work. The hitory ia geologioal and ie long, although 
the earlier ohapters are not given on sooount of the diffioulty of 
traoing the limite of the older formatione ae they were laid down, and 
, afterwarda more or lem covered by later depoeite. The hieto ry of the 
cryetalline rooke of the Highlande and the land cwas of that early 
time; of the aeaa in which the limeetonea, eandetonee and elates of 
Paleocoio time were formed ; of the ehallow watere of the Triaseio age, 
wherein the ehales and aandetonea were deposited, end of the land of 
that age ie omitted, beaauee of the obliteration of the older eurfaoe 
fo rm in the later geographionl epoohe. 

The hietory begine at the end of the Triseeio age, with what ie 
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termed the poet-l\riaseio uplift. S ioe  that time there have been 
m v d  well-marked etagee in the development of the territory of the 
State, whioh are eummarited in the last eeotion of Part 11. The 
uplifta and the eubmergenoee were not of a violent or crrtsetmphio 
nature, but gradual and the work of oenturiee, and they affwted not 
only the cwas raked out of the eea or submerged beneath the ooean 
level, but wide etretohes of land, and probably were oontinental in 
their extent. The uplifted land became at onoe the ground on whioh 
the raina, apringe, fro&, winde and stream began their work of wear- 
ing down-that of gtaddion-and this wrre oontinued more or 1- 
d v e l y  until the whole was worn down to the level of the drainage-- 
beee-leveled. Be eubeidenoe wae in prog~ee material from the ad- 
jacent land was carried into them eubmerged areas, and there were 
deposits of olayq mark, aande, gravela and bouldm made by water 
and ice. In  the first-deecribed of the enbmergenoe etagee the olaye 
and greenaand marl8 were laid down in the Cretaoeoue age. I n  the 
next one, known rre the Miome, gravels, amde and olaye were de- 
poeited. I n  the next later, termed the Penaauken epooh, there 
appear to have been depoeita made by ioe se well aa water, marking 
probably the firet invasion of glaoial ioe. The laet snbmergence hm 
,been called the Cape May epoch, on acoonnt of the formation of that 
peninanla in that e p h .  The nplifta between t h h  mbaidenoee were 
,equally marked in their efieot upon the eurfaoe, ae the etreame were 
then d v e .  I n  one of them, known aa the glaoial, a oontinental ioe- 
eheet oovered the northern part of the State, and left ita mark on the 
crurfaoe in the morainio hille of drift from Perth Amboy to Belvidere. 
I t  wae probably the m n d  ioe invmion. The glaoial e p h  wae fol- 
lowed by the subeidenoe of the Cape M y  epooh, whioh is the la& 
well-marked etage in the h h y .  

The ohangee in the ahape of the land and the -5, and in the 
etreame and their ooareee have been many in theee geological e p h e ,  
and of great extent. Southern New Jereey hae been at times a belt 
of ielande separate from the northern mainland. The r i v m  have 
had varione oouraeq notably the Mtan and the Delaware. The 
great Lake Paaaaia and other large sheeta of water have had their 
etagee of growth and dieappeanmoe. 

All this history of later geological time with ita ohangae of land 
and water are given in detail with illnatrationq showing the State at 
given epoohe, and ita ehore-linee and river eyetema. I t  ia i n b t b g  
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ae the work of natural foroea ehaping the State for the coming of man, 
and ia the prelude to the hiatoria period. 

The relief map of the Slate whioh sooompaniee thie report wae pre- 
pared by Mr. Vermeule. I t  ia baeed upon the topographioal eurvey, 
and is, therefore, an murate piohwe of the eurfaoe relief. The great 
featuree of the State, its rangea of mountaim, hills, tablelande, plaine, 
marsh-lande, and atreams and water mas, are all ehown in their 
proper relatione to one another, and make a comprehensive illnetrr- 
tion of the topography ae desoribed in the text of the Beport, supple- 
mented by many etatbtica in the Appendix. A leading objeot in the 
publieation of the map hae been to put it in every echool-home in the 
State as an aid in the study of geography. Ita general uee a h  must 
tend to make all who atudy it familiar with the large and more promi- 
nent featnres of the State, and to stimulate inquiry into the origin of 
thoee form, leading to educational reeults of value. I t  convey0 infor- 
mation graphically, whioh can be grasped readily and is retained with 
esee. The original drawinge were made under Mr. Vermeule'e imme- 
diate enperviaion. The painetaking care and attention given to the 
work by the engravere, Meeere. Juliae Bien & Company, have con- 
tributed to the encoeee of the map. 

The piatorial platee of the volume are reproduoed from photo- 
graphs and ehow a e v k l  of the oharacteristio featuree, ae the Palissdw, 
the Delaware Water Gap, the gap in the Green Pond-Copperae 
mountain range, the Kittatinny valley and mountain, the Highlands, 
and the dun- of the mean ehore. 

The several profilea exhibit graphioally the contour of the d a o e  
aa compared with that before the eroeion of the valley8 had begun, 
and indicate how the old land level wes carved out by the etreame, 
and made into valleys and rangee of hills. The illnetrations make 
dear the text and attraot the reader. 

The Appendix haa been prepared by Mr. C. C. Vermeule. I t  oon- 
Ceine all the important tablee of statistical matter of the volume on 
"Topography, Magnetiem and Climate," exoepting the artiole on oli- 
mate, whiah hae been omitted ae not pertinent to thie dieous9ion of the 
phyeioal geography of the State. The Table of Qeographiarrl Poei- 
tione, with the introdnotion thereto, and the deeaription of the benoh- 
niarka of the topographio survey of the State, have been reprinted. 
The liet of elevetione of prominent points aleo ie reprinted with 
alight revision. The note  on the elevation of the topographicab 
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faturea have been added ( p a p  101-106). The heighta of the 
mountaine, hills, valley8 and plains above the ees level, and their 
average elevation, are given in thew notes, ae a h  the elevatione along. 
the river-conreee. They aerve to explain the dat iom of the more 
oharaotariatio earface featarea to the ooean, illnetrated by the d i e f  map. 

The table of drainage areas, forested areae and population of the 
etream beeine ia reprinted, with the addition of the etatiatica of the 
natural yield of the large etreama in millione gallone daily, an 
important pmotical element in the etudy of the eurfbce and of the 
flow of etreams. The eubjeot haa been dimmed in detail in the report. 
on wateeupply. A tide table haa been added to show the range or 
rim and fall of the tidee, and a h  the relative time of high water at 
important tide etatione. The areae of the mveral political division0 
are given ae they were at the date of thie report. The population 
tablee have been made to inolude the multa of the State oeneue OF 
1896, and the dMbution according to the divisions at the time of 
that oenwe. 

The figurea of the Magnetio Survey have been revieed elightly. 
A map illuetratee the table of magnetio deolinations. 

On aooonnt of the marry important tables in the appendix, and the 
diffioultiee &tending the preparation of the map, and, in particular, 
the relief map of the State, the publioation of thie volume haa been 
delayed a long time. The neoeeaity of murate statistical matter and 
the value of the diaglgme, d o n e  and m a p  whioh illuetrate ao 
graphically the geological hietoy of the 8tate are, however, euoh ae 
to justify the delay in the iasue of the work. 

JOHN C. SMOCK, 
State Qeologi8t. 
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PART I. 

THE TOPOGRAPHY OF NEW JERSEY. 

SECTION I. 

QENEBAL STATEMENT. 

The Atlantic elope of the United States ie a fairly dietinot geo- 
graphical province. Ita -tern boundary ia the ses; ite weetern 
boundary on the north is the divide between the drainage flowing 
eontheset to the eea, and that flowing northweet to the St. Lawrence. 
Farther eouth, ita weetern limit ia the divide between the stream 
flowing east to the Atlantic, and thoee flowing weet to the Ohio and 
Mieeiippi rivers. The great Appalaohian system of mountaine 
belong0 partly to the Atlantio elope and partly to the geographic 
province next weet, the line between them being the water-ehed, or 
water-parting, between the drainage which flows to the east and that 
whit& flows to the weat. Thia line does not everywhere oorreepond 
with the higheet part of the mountain eyetem, and is therefore in 
eome eenee arbitrary, as most linee separating geographioal provinoea 
are. The whole of the Btate of New h e y  lies withii the province 
of the Atlantio elope. 

On the baeia of altitude, the Atlantic elope ie divieible into eeveral 
eub.provinoee,* all of which are elongate in a direotion roughly 
parallel to the shore. lo. Next the ooaet, there ie ueually a belt of 
low land, few or many milee in width, known a9 the Costal plain. 
2 O .  Inland from the Coaetal plain, there ie a zone intermediate in 
height, between the Cosetal plain to the w t  and the mountaine to the 
wst. I n  the South, thie ia known ae the Piedmont pldaau. 3 O .  The 

*M&ee. Seventh Annual Report U. 8. Ci. 8., p. 648. 



4 GEOLOGICAL SUBVEY OF NEW JEBBEY. 

mountainone part of the dope oonetitntee the third sub-pmvinoe, 
known as the AppahehicH, eons. 

The Atlantio dope may be divided into two d 0 n s - a  northern 
and a eonthern-in whioh the Cogeta1 plain ia narrow (or abeent) and 
wide, reapedively. I t  ia in New Jermy that theee two eeotione meet, 
and the division line, ae nearly ae a line may be drawn, rune from 
the F&ritan river, juet below New Branewiok, on the northeast, to 
Trenton, on the eouthweat. b n t h  of thie line, the CoasCal plain 
expands, and all ooneiderable elemtione reoede oormpndingly 
trom the shore. Aooording to thie division, the extreme northern 
portion of the State belong0 to the northern d o n  of the Atlantio 
dope, while the eonthern portion beloxlge to the aonthern d o n .  

I t  ie in the southern d o n  of the Atlantio dope that the three mb- 
provinoea mentioned above are aepeoirlly well shown. In the 
northern d o n ,  they are leea well developed, and, even where the 
topography ia oompuablg the underlying rook atruotare b different. 

In general, the Corretal plain of the middle and sonthern Atlantio 
dope ie made up of horizontal or but dightly indined etrab of 
unindurated or semi-indurated material, the alight dip of whioh ie 
toward the a#et. They are of Cretaoeotq* Tertkry and Pleistooene 
rge. The Piedmont platmu, where most typically developed, ie made 
up ohiefly of oryatalline aohieta of grerrt age. They have generally 
been r e f '  to the Arahean, but thh re fmoe ia now looked npon 
with more or leea doubt. Strata of Triamio age ooour at varione 
pointa within thb platmu, from Penneylvania on the north to 6outh 
Oarolina on the eouth. The mountain zone ia made up ohidly of 
folded Paleumio etrata, though the weatern margin of the oryetallme 
d i e t s  often attain8 mountainone heighta. 

North of New Jermy the CoasCal plain has little development, 
though Long Ialand and aome emall uere farther east and north& 
ue to be looked npon a9 parta of it. The area whiah oorreeponde 
geologioally to the Piedmont plateau of the b a t h  ia repreeented in 
New Jereey and New York by the Highlands, while the Kittatinny 
mountain and Kittatinny valley of New Jersey and their oontinua- 
tione in New York and Penneylvania oonwpond with the ontar portion 
of the mountain or Appalaohian cone of the region firther aouth. 

I n  the eouthern part of the Atlantio dope, the C w t d  plain and 

* M a d  thinb mme of them Jurrrssic. 8ee Am. Jour. Sci., 4th Seriee, Vol. 2, 
p. 483, 1896. 
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the Piedmont plateau meat along what ia known ae the F d  lins, the 
name being derived from the hot that maet of the etremxm, in orowing 
fhia line, have falls or rapide. The Fall line marb the head of naviga- 
tion on many of the etreame, and hae determined, or helped to deter- 
mine, the looation of many of the larger citiee of the Coaetel plain 
eouth of New York. But while the Chtd plain abuta againet the 
Piedmont plateau mnth of New Jereey, there ia in thb State, an inter- 
mediate belt between the Coastal plain on the one hand and the Hiih- 
landa (oomponding to the Piedmont plateau) on the other. Thia is 
the belt of Triaeeio rook which, throughout moet of the aonthern aeo- 
tion of the Ath t io  slope, hae no oorrelative in oorreeponding poeition. 
I n  North Carolina only a belt of similar rook intervene0 between 
the oryatelline aohiata and the Coaetal plain. 

Were New J-y to eerve se the atandard area, the Atlantio elope 
ehould be divided into fonr ronee inetead of three. Theee would be, 
oommenoing inland: lo, the Appalaohii zone of folded etrata (the 
Kitbtinny valley and mountain) ; aO, the Highlande arerr (the area 
of oryetalline mhieta) ; 3 O ,  the Piedmont plain (the Triaeaio area) ; and, 
4O, the Cocretal plain (the area of the Cretaoeone and younger etrsta). 
Theee fonr division8 are outlined on Plate I., page 6. While them 
divieionq Btated in theae term, eeem to be baeed on geology, they are 
nevertheleee topographio ae well; nor is this oompondenoe for- 
tnitone, for topography and geology are oloeely related, and the latter 
often fin& its explanation in the former. 

The Appdeohi  rone, eo far aa repreeented in New J m y ,  hae a 
relief of more than 1,600 feet, ita higheat point being more than 1,800 
feet above the ees. Ita topography may be eaid to be ohmoterid 
by eteapeided, even-oreeted, aeymmetrioal ridgee, alternating with 
01)paoione valleye parallel to them. The eame oharaoferietioa &eot 
maet of the province throughout the Atlantio elope, EO that the Kit- 
btinny mountain and the aeeooiated vallq of the eame name may 
fairly &and ae the type of topography affeoting this  on& The roob 
are etratified and highly inolined; the outon>pa of the hard layera oon- 
etitute the ridgee, while the valleye mark the ontorope of the s o h  
layem. W o g i d l y ,  thie enb-province is e b q l y  diffkmtiated h m  
the next. Topographically, the dietinotneee ie lees perfeat. . 

The aeoond rone, known in New Jereey ae the Highlanda, hae a 
relief of about 1,200 feat, ita higheat pointa rieing to elevation8 of 
more than 1,400 feet. I t  ia made up of a d m  of eemi-ieolated 
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blook-like or plateau-like mame, those near one another approcoh- 
ing a oommon elevation. They are mmetimw emall in area, bat 
never amume the charaoter of peals. The elevatione and depreesione 
have a leee mnetant direation than in the A p p a l d i  cone, and the 
m k e  are largely devoid of distinot bedding. The topography of the 
Highlande ia repreeentative of the topography of the Piedmont platma 
outside the State. Topographioally, no line oan be drawn whiah 
definitely eeparatw this provinoe from that next eaet; yet the tnm- 
ntion from the one to the other ia in a narrow belt, oentering along 
the eaetern edge of the oryetalline mhieta. The line marking the 
eaetern limit of their ouforop ia, therefore, taken cre the boundary line 
of this provinoe. 

The t h i i  cone of New J-y, the Piedmont pl&, lying a u t h  and 
eaat of the Highlande, hse a relief of more than 800 feet, and ita loweet 
part rmohee -level. I ts  topography ia more heterogeneoue than 
that of the preoeding conee. I t  ia oharaoterid in part by a gently 
undulating eurfsoe, re in the vioinity of New Bmnewiok; in part 
by bold seymmetrioal ridgea, euoh as the Watohung mountaine and 
the Palisade ridge; and in part by low, abrupt-eided plateane, the 
Hunterdon plateau about Quakertown, and the Sourland moantein 
plateau, being good emmplea. The relief is 1- than in either of 
the preoeding conw, but the r i d p  are se abmpt ae in the firat, and 
more eo than in the eeoond. The ridgea have a general north& 
southweat trend, but there ie no oloee oompondenoe betmen their 
direation and the d i d o n  of the main drainage linee, cre the Baritan 
and Pamaio rivers ehow. The rock ia ohidy etratified, the layers am 
ooneiderably inoliied, and the ontoropping aheete of trap, or other hard 
layere of rock, oonetitute the ridge& Shoe this cone of New 
Jereey hae little continuation to the math, ita ahamdaidio topography 
hae little development in that dimtion, though it extande mmewhat 
beyond the Delaware.* But to the northeast, in eouthern New Eag- . 

land, the featuree ohrvaotericing the Piedmont plain of New J-y 
re-apperr* 

I n  the fourth topographic province, the Coaetal plain, both the 
relief and the average elevation, are leee than in the preoeding mnw. 
Ite higheat point in New Jersey doeti not reaoh an altitude of 400 
feet, and since i t  deeoenda to eea level about the bordera of the State, 

*The T W c  rocb continue far to the eouth, but not in the m e  geographic 
relations 
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the figure rep-ting the great& altitude d m  etrnde for the total 
relief. The larger part of the Colretal plain ae it oooare in New 
Jemy may be looked upon ae a plain-high& toward ita middle, 
and lowe& about ita margine, the eurfaaa of whioh hra been tmnahed 
by the atreame whioh flow over it. Within the provinoe, m a 
whole, the elevrtione and d e p d o n a  have no prevailing direction. 
While abnapt ridgee, oompamMe to thoee of the more northerly 
portione of the State, are abeent, there are eteep, ieolated hillg 
like Mount Holly, Bmep'e mount, the Mount Pleaeant hille, and 
the N a d k  highlande, whiob, though of no great height, am yet 
etriking topagraphio festurea The formtione are ahidy of unin- 
d m t d  materkl-mnde, d a y ,  mul, eta--and the bede dip at a low 
angle to the muthe&., Topographiaally, the Coretal plain ie leee 
distinot from the Piedmont plain than the Piedmont plain ie from the 
Highlande, or than the Highlande from the Appalachii sone. The 
line q u a t i n g  the two ma would beet be drawn, when it ie neoee- 
my to draw it at all, along the Fall lins already defined. More than 
half the State belonge to this sonq whioh hae ita greatat development 
frvther muth, and but alight repreeentation to the north. 

Them four divieione are ahuply dbtinot from the etandpoint of 
geology, and, likewim, in their type development, from the etand- 
point of geography. Yet aharp lina eepamting one topogmphio 
wb-province from another cannot everywhere be drawn without doing 
violence to the fa&, This ie e a p d y  true of the third and fourth 
divieiona referred to above. Furthermore, there ie mme breie in 
topagraphy for a further eubdivieion of the provinoee outlined above, 
and them minor enbdivieione would, in some aaees, be ae dietinat from 
one another aa the larger divieione. 





8 GEOLOGICAL BURVEY OF NEW JERSEY. 

SECTION 11. 

THE NORTHWEBTEBN PORTION OF THE IJTATE. 

The area here referred to is bounded on the eaet and math by a 
lime running from Buffern, N. Y., through Pompton, Boonton, Mor- 
rietown, Bemardaville and High Bridge to the Delaware river below 
Biegelaville, I t  embraoee the area of oryetalline e o h i  and all the 
etratifled rooL, aamiated with them inside their matherreten! limit. 
I t  is divieible into two mnes, the one--the Appalachian-inolading 
the Kittatinny mountain and valley, and the other the Highlande. 
Theee two mnes are measurably dietinot, both topographidy and 
geologically, yet in epite of their diffbmoea, they have mme festurea 
in common. Both have great relief, both are mountainow, both are 
dike in having neighboring earnmite of approximately equal height, 
and both are without aharp peake. They am unlike in the detaile, 
and to mme extent evea in the broader featarea of their topography. 
In the one twe, the Appalaohian, the ridge and valley type of bopo- 
graphy prevaile ; in the other, the Highlande, the elevatione are more 
maeeive and there ie leee oorreepondenoe in direotion between them 
and the asdated depremione. . 

The two topogmphio zones oompond with two mta of formatione, 
the one atratifled, the other mainly matratifled, or bat indietinotly 
bedded. The etramed rooks, for the moet part, lie to the northweet, 
and embraoe moet of Sneeex oounty and a part of Warren. They 
oover the areae known ae Kitlatinny valley, Kittatinny mountain, and 
the ares between this range and the Delaware river, and oonetitate 
the Appalaohian tone. The unstratifled roolre (aryetalline eohiete) 
oompond in area with the Highlands, bat within thie area there am 
narrow band6 of stratified rook, notably in the Qreen Pond mountain 
be1 t. 

L THE APPALACHIAlO eORE. 

The topography of this mne i~ notable for the faot that all con- 
adarable elevations are long and narrow, and extended in a general 
northeaetmathweet dkeotion. The depreeoiona which lie on either 
mde of the elevatione are troagh-like valleye, and p a d e l  to the 
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ridgee whioh limit them. Them faota tlnd their explanation in the 
bedding of the rook, the etrike of whioh ia in the d i d o n  of the 
ridgee and valleye. The rooks are of unequal hardneee, and i t  is the 
outampping edgee of the hard layere whioh constitute the ridgee, 
while the depreeeions mark the sitee of the ontampe of the leee 
d e t a n t  be&. Tbue, the Kittatinny mountain repreeenta the edge of 
a hard stratum of conglomerate, while the Kittatinny valley ia 
underlain by m k  of a mu& leee obdurate eort. 
The IIiWhny mountuk--One of the moet etriking topagraphio 

fertaree of northweetern New Jereey, ia the Kittatinny mountain, 
extending, within the limite of the State, from the Delaware Water 
Gap on the eonthweet to the New York line on the northeset, a die- 
tanoe of about thirty-six milm (eee aooompanying relief map). The 

Sea l o v ~ l  
1~ 3 2 

m. 1. 
Bectlon through Kittcrtlnny mountcrln, two and flve-eightb mila north of Culver'8 gap 

Vertical d e ,  X 6. 

range ie oontinned in both direotione beyond the limite of the &ate. 
The general direotion of the range in New Jereey ia from a little east 
of northeaet to a little wset of eonthweet, hut near the New York line 
i t  ohangee to 8.16O W. In width, the range variee from two miles 
or leee in ita eouthern portion to four or five mila near ita northern 
end, again beooming narrower just eonth of the Btate line. Through- 
out a part of ita c o w ,  the range ia d o a h l a o d ,  and the eastern 
arest, where two &, ie wually eomewhat higher than the weetsnr. 

The two d o p a  of the mountain are notably unequal, aa ehown in 
Fige. 1 and 2, whioh repreeent orom-eeotiona of the mountain a little 
north of Cnlver'e pond, and three milee above the Delaware Water 
Qap, reepeatively. The eaet dope ia steep, in plaoea almoet preoipi- 
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tone. The weet elope ie leee abrnpt, though even here the angle b 
often high. Thia ie eepeoially trne below the Wallpaak bend of the  
Delaware. The inequality of elope 5nda ite explanation in the dip of 
the rook, whioh ie to the northweet. 

The lower limit of the mountain on ite eretern eide ie 900 to 1,W 
feet above the level of the am, and hae a nearly conatant altitude. 
Above thie level, the meat of the ridge rieee by a elope eo eteep aa 
to make aaaent diffioult, and in many plaow i m p i b l e ,  to a height 
whiab, on an average, ie about 1,600 feet above the eea, giving the 
orest of the range an average elevation of about 600 feet above ite 
eretern base. Ita high@ point, between one and two milee eouth of 
the 8tate line, hie an elevation of a little more than 1,800 feet. 

To the north, where the range is wide, ita weetern elope ia leae 

2 6 !' 
1 .32  

Cea lave.1 0 

me. 5l. 
Bectlon through Kittatinny moantaln, three mllea north of the Delaware Water Gap, ahowing 

the doable crmt. V V a l d  scale, X A 

olearly d&ed than to the eouth, where it ia narrow. From the 
eaetern -t of the wider part of the range, the weetward deeoenpi 
hut elight to a broad, rolling plateau, three to 5ve milee wide, the 
upper lev& of whioh regoh an elevation of more than 1,a00 feet. 

I n  the range there are oaossional gape, the moet notable being t h 3  
through whioh the Delaware flowe and known ae the Delaware Water 
Gap. Where thia etream m e a  the mountain it ie but 287 feet 
above tide. The mountain to the eaat rieee to a height of nearly 
1,600 feet, giving an almoet preoipitoua elope of about 1,200 feet. 
The next moet important break in the range ie Culver'e gap, four 
milee 'northweet of Branohville. Thie ie a wind gap-that ie, a gap 
through whioh no etream flowe. The bottom of thie gap ie 916 feet 
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Delaware Water Qa and Klttatlnny mcluntdn fmm Mannnka Chank. The even on*L of the KIUatinny rang& In the b.ckgmmd n w U  r remnant 
of la dtutlany b.nnw-1 lp. tall The upland In front of the n.p hem D W ~  to the 1.4 ~ ~ ( r  the Wn d e v e l a  In the 

mbrcqucmt Inoomplete erorion cycle (p. M), whlle the lowland In the center wra dove oped ln r 8 t h  1-r oyola 
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above the level of the sea, The next most coneiderable interraption- 
in the o m t  of tbe range ie that at Catibh pond, a few milee farther- 
mntb, and foar milee northweet of Rlairstown. The bottom of the 
gap at thie point ie nearly 300 feet higher than that at Cnlver'e. 

I n  epite of the gap jnst mentioned, the mmt notable feature of t h e  
range when seen from any point of view enffioiently diatant to take in 
any considerable portion of it, ie the approximate evenneee of ite orest. 
I t  ia true that the elevation of the oreat varies eeveral hundred feet, 
not counting the gap just mentioned; but aa the variatione take  
plaoe gradually, except in the oaae of the gap, they do not eerionely 
interfere with the geneml expreseion of evenneee. Thia general oharm 
ter is beat appreoiated when the monntain is aeen from the weetern- 
portion of the Highlande to the eaet. I t  ia not within New Jersey 
alone that thie oharaoteristio affeote the range; it may a h  be eeen 
beyond the Statm in both direotione. 

Another notable fegtnre of the range ie the faof tbat, aa it is M- 
lowed fiom north to eonth, ite eaetern oreat ia repeatedly &t to the. 
east.* The drat of theee offiete oooure at the point where the road 
from Blahtown to Flatbrookville omeees the nurge, and amounta to .  
700 yard#. A eeoond offset oooyre between five and eix miles north- 
eaet of the Delaware Water Ghp, and amoanta to nearly a mile. The,  
.third and least m a  at the Water Qap, wbere the oonree of t h e  
range, aa developed on the 'New Jersey aide of the river, ie continned 
by a areat ofEeet to the eonth in Penneplvrmia. 
5% area wad of h Zdlatitmy range.-Along the west baw of the. 

Kittatinny mountain, from the Delaware Water Qap to Flatbmk- 
ville, the river huge the weetarn bsee of the mountain, exoept in m 
far aa i t  ie mparated by term depoeib But north of the Wallpaok 
bend of the Delaware, the area between the eaut oreet of the Kithtinny 
mountain and the river ia divisible, on topographio gronnde, into- 
two aeotione (eee relief map). The larger and higher liee to the a t ,  
and oonetitntee the west elope of Kittatinny mountain. From t h b  
the Flat Brook and Mill Brook valleye eeparate a lower and narrower 
ridge, whioh, like ite greater oompanion to the eaet, ie wider near ita 
northern end, and narrower near ite eonthern. 

From the Wallpaok bend to Petere Valley, the enbordinate weetern 
ridge baa an average width of no more tban a mile, but north of- 
Petere Valley it widene, becomes lew ridge-like, and finally forme e. 

* Vermenle. Geological Survey of N. J., Vol. I., 1888, p. 121. 



plateau, often two milee in width. J& math of the 8tate line, 
however, the plateau again narrows into a ridge, maoh re to the 
math. The height of thii weetam ri& variee from about 660 feet 
to 900 feet, and ita mat ia relatively more irregular than that of 
the main range to the east. I t  atcrine ita gresteet averrge elevation 
where it ie widat, and it ia moet irregular and low& whem it h 
Damow. 

The valley whioh eeparatee thie ridge from the Kittrtinay m g e  
hae an elevation of something mom than 300 feet at Flatbrookville, 
440 feet near Petere Valley, and about 600 feet at Btrineeville. The 
valley of Mill Brook, whiah ia d y  the northerly oontinuation of the 
Flat B m k  valley, hae an elevation of between 600 and 600 feet. 
The weetern ridge, known an Wallpack ridge to the muth, and aa 
Hog-bad ridge to the north, ia therefom eet off from the Kittrtinny 
range by a valley 200 to 400 feet deep. 

Weet of the oreet of thie weatern range flows the D e l a m ,  eep- 
anated from it at many point8 by coneiderable rveae of lower land, 
usually oompoeed of g1aai.l drift. Thie part of the valley in whioh 
the Delaware flowa ia really a part of the extensive valley deprdon 
whioh extende from Kingeton, N. Y., eoathweef into Pennsylvania. 

The geological relatione of the Kittatinny range, and of the 
mantry to the weet of it, am eignificant. While the oreet of the 
mrin range repremte the line of outorop of the hard Oneida con- 
glomerate, one of the moet reeietant formations of northern New 
Jereey, ite west elope ia made up of the leekreeiatant Yedina aand- 
etone and shale. The Wall@ and Hog-bwk ridgee, lying west of 
tbe Kittatinny range, repreeent the outorop of the moderately- 
reeietant Oriskany and Caada Galli formatione, and the valley whioh 
aepamtee this ridge from the Kittatinny mountain, ia underlain by 
limeetone, the leaet obdurate formation in the northweetern part of 
the State, I t  ie doubtlem beosaae of the limeetone that the valley 
hpe been opened oat between the Kittatinny range and the eubolc 
,dinate ridge to the weet. 

The lowland weet of the eeoondary ridge, and between it and the 
De.lam, is likewim underlain by limeetone. Thus, it is Been that 
.the phyeid festtuw of this part of the State are intimately oonneotad 
with ita geological stmotare. 

l%a I I i W i q  ooUsy.-Immediately east of the high Kittatinny 
.-age liee the brod, trough-like Kittatinny valley, the axie of whioh 
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is parallel to the mountain range whioh forme ita weetern margin 
(nee Fige. 1 and !2, Plate II., p. 16, and relief map). Ite eaetern 
border is formed by the weetern border of the Highlands, and 
may be said to run from New Milford, N. Y., to Franklin Furnaoe, 
and thence by a mmewhat m k e d  line math to Bndover and Ala- 
muahq and thence along the Pequeet river to Belvidere. Stated in 
other terme, the eaetern boundary of the valley is formed by the fol- 
lowbg mountaine, whioh am nothing more than partially diatinot 
d o n a  of the Highlands : Wawayanda, Hamburg, Pimple hills, 
Sparta, Alamaohe, Pohatmong and Soott'e. Them moantaine vary in 
height from 1,000 to 1,400 feet. The length of that part of the 
valley whioh liee in New Jersey is about forty miles, and ita width ie 
from ten to thirteen. The weetern border of the Kittatinny valley 
is diatinot on the aooompanying relief map, but the eastern border is 
leee dearly dehed. 

The altitude of the weetern margin of the Kittatinny valley, where 
it abate againat the base of the Kithtinny mountain, is from 900 to 
1,000 feet, and about 600 feet Mow the cveet of the range. The 
altitude of the eaetern margin of the valley ie 400 to 600 feet, and 
likewise about 600 feet below the arest of the nplande forming ite 
eaetern margin. The definition of the valley on the eaet ie maoh 
leaa eharp than on the weet. 

Within the Kittationy valley thm oatlined, there are two notable 
elemtione. Them are the Poohuok mountain in ite northern portion, 
1,100 to I , !!  feet high, and the Jenny Jnmp and Mohepinoke 
mountaine on the math, eomethhg more than 1,100 feet high. The 
great Kittatinny valley, therefore, ie a broad depreeeion, about 600 
feet below its lateral boandariee, with a notable m d v e  elevation in 
either end. The relatione of the valley to the mountain on the weat 
and the Highlands on the east are shown in Nge. 1 and 2, Plate II., 
p. 16. 

Even apart from the PoohucL, Jenny Jnmp and Mohepinoke 
mountaine, the bottom of the valley is by no meana flat. I t  doee not 
oonwpond to the oonmtioual idea of a river valley, and, indeed, it is 
not a river valley in the simple aenee of the term. Through it flow 
mveral etreame, aepglated by divides, whioh, thoagh they seem low in 
thie mountainom region, are yet muoh higher than the divides between 
etreame in mme other par& of the State. Within the main Kittatinny 
valley there am two principal eab-valleys, parallel with d other, 
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.and with the axie of the main depreeeion. Tributariee to them mb- 
valleye have been developed to euoh an extent that the floor of the 
.great trough hae been thoroughly dimeated into a eeriee of hille and 
valleys, and hee a notably undulating topagraphy. The enb-deye  
in the bottom of the great d l e y  lie 200 to 300 feet below the divida 
whioh eeparata them, and the dividee have an altitude ranging from 
700 to 900 feet. 

The weatsrnmoet of the two prinoipal enb-valley8 ie mupied by the 
Pauline kill, fl~wing eonthweet, and the Papakating creek, and the 
lower part of Wallkill river, flowing northeaet. The higheet point 
-in thia eub-valley ia not far from Branohville, at the divide between 
the Pauline kill and the Papakating creek, and ia 601 feet above H+ 

.3evel. Thie sub-valley liee along the northwestarn aide of the greet 
valley, while the other lies nearer ita eretern limit, and ie mopied by 
the Peqneat river in ita eouthern portion and by the Wallkill river 
.and Poohuck oreek in ib northern. The Lehigh and Hudeon Biver 
railway mnpiee thie eub-valley throughout ita oourae from the New 
York line to Belvidare. Ita higheet point, 600 feet above the ma, ia 
:at Mnlford Station. 

In eome pute of the Kittatinny valley, eepeoially to the eoutb, theee 
two enbvalleye ari not notably dietinot, while to the north, between 
Franklin Farnaoe and Deokertown, the Wallkill oroeeee from the one 
.to the other. The hilla and ridgea eeparating them eub-valley0 am 
moetly of elate or ehale, and almoet everywhere ehow a diepoeition to 
arra~ge themaelvee in lines, the trend of whioh oorrwponde with that 
of the mountain range to the northwest. Thia trend ie eometimee loet, 
-eapeoially in the eonthern part of the Kittatinny valley. 

The dependence of topography upon rook etruoture ie hardly leee 
-dietinot in the Kittatinny valley than in the region to the weat. The 
eub.valleye in the great valley are, for the moet part, on limeetone. 
Thie is true of the valley of the Pauline kill in the western eub- 
valley, and of the Peqneet-Poohuok eyetam on the eastern side. I t  ia 
over an area of limeatone, too, that the Wallkill omseee from the 
.emtern to the western eub-valley. The limeetone ie a lem mietant 
rock than the ehale, and the pcmition of the enb-valleye on the former, 
and of the dividee on the latter, appears to have been determined by 
,hie faot. 



PLATE 11. 



EXPLANATION OF PLATE 11. 

Fig. 1. ! 
Profile from Milford, on the Delawam, to the Hudaon, along a line aenti . l ly parallel to the 

north line of the 8 W ,  lhorrlng the relation of the mountain cmtr and ralleya The dotad 
Ilne repreranta the approxlmUa nutace of the Klttatinny base-level, or Wooley panepl.ta 

I 
Lm- h a t o n e .  The oblique lincr do not Indicate stracturn i 

Profile ftom the Dolarue, in 1aLitude 41D I, to New York bay, nhowlng the geo1ogicJ rtmo- 
ture (Cook) of the north put of the mute, in addition to the topogmphy. The dotted line rep. 
rerentd the approximate m k c e  of the Kittatinny bualevel, or Bchooley paneplan. Lm - lime 
stone : 8 - ahale ; Cg - conglomeate. 

Fig. 8. 

Profile h m  Bhawncw, Mmd, in P e  Delawue river, to Btaten bland, nbowin# the same f a -  
luea aa Fig. 1, along thh b e .  The oblique 1111- do not Indiate ntmcture. 

Fig. 4. 

Profile from near P h i l l i p b ~ h ,  on the Delaware, to Bea Girt, on the Atlantic coast. The 
abbreviationa and the dotted llnea have the sune meaning M above. 

(16) ! 
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