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\ THE OGDENSBURG - CULVERS GAP MORAINE

IN SUSSEX COUNTY, NEW JERSEY

FOREWORD

; The original manuscript for this geologic report was prepared by
the late Henry Herpers while a graduate student. It was held in the
files of the New Jersey Geological Survey in the hopes that this could
be published as one of s number of short papers of general geologic in~
terest, However, it was not possible to put ocut such a bulletin prior
to Mr.uHerpers' untimely death.

iThe paper, howaver, was a natural one for inclusion in the
Geologic Report Series and the original menuscript was reviewed and
edited gy Professor Paul MacClintock of the Geology Department of
Princet%n University. At one or two points in the body of the text
and in :i_:he final few sentences of the conclusion, the report was re-
written to bring the work prepared by Mr. Herpers, prior to 1941, up
to dateiwith respect to the present knowledge of events which occurred
during %Pe Pleistocene. Except for these few editorial changes, the

work 1s ss prepared by Mr. Herpers and originally submitted to the Hew

Jersey Geological Survey.
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THF, OGDENSBURG - CULVERS GAP MORAINE
oo %ot L. IN SUSSEX: COUNTY, NEW JERSEY
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A .7 INTRODYCTION:S -~ - T

Moraine-1ike accumulations-of ‘till north of - the terminal tfioraine

 “have béen’ obderved in:NéQ Jerseyl; but"they are by no téens common. One

“such accunulation 1h northern Néw:Jersey: forms “a’continucus belt and was
' dlassified ‘a8 a recessional morainé by Salisbury? “who naned 1t thé-

Oédénéburgp- Culvers Gap Moraine, but showed on his'map, Plate XXVIII,

-

only fbolé%ed patcheé of Prm. "' © e
" !In Sussex County, Salishury traded this moraine across the
Kittatinny Valley, from Ogdensburg to Culvers Gap, bétwecn which points

it is well developed, and locally is a dominant *topographic feature:

The colifse of “the mcraine through the more mountairous regions east of

" OpdensBiitg and wast of 'Culvéks Gap was fiot traced by Salisbury (1890 -

1900), "¢hiefly becausé these areas weré hesvily fofested and latked”
> roads and' good” exposures? Since ‘that time, however; néew roads have*

“béen built and’ older roads hive been“Widened and-regraded so that many

~ Yoad cuts and 6thér-exposﬁtes are available for study. ‘It has, there-

“*fore: bhen posaible' to éxtend the happing of the mireine as fa¥ wést as
"’ the Délawarc' River and as far east as Stockholm, (Fig. 1) -‘Indeed, some

observations esst of Stockholm suggest thé presence of the foraine there,

'’ ‘and"alad suggést that it may be corrélatéd, farthet east, with moraine-

1

B

“like areas on’the Triassic Lowland. e : =
' b - "r\‘l.' .w '_J P LA - . . .“‘_.a..‘ -‘;. .‘..A .‘- .
~'1)-'Salisbury;R.D., Report of the State Géoldgist of New Jersey, po

Volume V (Glacial Geology), Trentem, N.J., 1902.
2) Salisbury, R.D., op. cit., pp. 350, ff.



"~ °. GEOMORPHIC CHARACTER OF THE REGION

In Sussex County, the Ogdensburg - Culvers Gap Moraine crosses two
‘of the najor géomorphologic divisions of New Jersey - the Appalachian
Province and the New Jersey Eighlagdg ?rovince. The topogrzophic features
of the two provinces had a profound effect on the deposition of the mo-
..'raine, inferred from its character, . - = :~.- -, ; et
. -The Appalachian Province, which is:located in. the.extreme north-
. western portion-of the state, 1a_divisible -Into three.parts: 1) The-areas
west of Kittatinny Mountaism, -2) Kittatinny-Mountain-itself, end 3) the
‘Kittatinny Valley,,a broad lowland }y;ng east ofng;tpgtinny Mountain, and
separating the mountain from the New Jersey Highlands to the. east,
. (1) ,The grea'lying west of Kittatinoy Mountain, between the moun-~
.. tain and the Delawgre River. is eipght miles wide and dissected by. Flat
Brook and its tributaries-.into rough terrain.. et
(2) Kitgatinny Mouatain,, the domipant topographic feature of north-
- western New: Jersey, separates the area just described from.the, Kittatinny
Valley: ' The mountain. presents. a bold,.almost level crest, gone.200-to 300
feet.above the, valley. lying .to the east.: It cxtends.the.length of.the
.state fron the Delsware Water Gap, northeest to the-state line, g distance
.,qusoée_36qmileq; .The eastern, slope of, the mountain.is steeper than the
-, western, and.ig-locally quite precipitous. . In.the entire distance.from
-+, the Delayare-Water Gap to the.state line,the only.gap -in,the.mountain
-« la Culvers .Ggp, near. Culvers.Lake. ., ... ... =~ 3. - - -, .,
«: n=  -(3) The Kittatinny Valley.is a brpad lowlend,.sgme 10 to.13 miles
in width, extending in a northeast-southwest directiom., Two parallel
sub-valleys lie within the Kittatinny Valley, end they and the valley's

tributary. to them have so tho:pugplyddigsegtedﬁthe_f;ooFfof-ghe.aarger

. . gt F - .’ - ? \ "
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. valléy that the’ topography 1s:quite undulating; but-the hills are.all

7 ‘pa'r‘a]rlel; to thermain structural”trend:of. the regioni- -« urv 7 onr

-

oo

I' The New’Jetsey Highlands lie-east of the:Appalachian Province and
are bounded on the east by the' Triassic Lowland.:-They average. about 20
miles in width. The rocks of the Highlands are chicfly crystalline
gneiaaea and schists of Precambrian Ape, but they Include aeveral large

infaulted or infolded blocks of Paleozoic Formations. The structural

- . .
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trend“of the area is northeast—aouthwest, as seen best in eroded Paleo-

- . . R
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zoic Formatione. Valleys diaeecting the Highlanda are numeroua and in-
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cludeuaone of the narrowest and deepeat in the state.
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* oapaecmvw: e+~ v INFLUENCE--OF. THE TOPOGRAPHY: ON THE »~ -~ , .- ., -
CHARACTER AND DISPOSITION OF THE MORAINE
‘- e I ’ rrer
In the area west of Kittatinny Mountain and in the rugged region
I SN M P S A 207 Lol L AT T S R

of the‘Highlande, the moraine forma a narrow belt. It is beet displayed

i B ) e . - . . _— = P - Pra——
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in relatively narrow and deep valleye. Tt seldom is seen on ridges, gen-

erally skirting them. The composition of the moraine is largely till,

T - .‘,...1;“ " ] . “'. .‘ utoo T b ~e o, ,.\......

with little sand and gravel. The absence of extensive depoeite of water-

¥ ..~' ,M\ -‘..,,.,. TR A 1,.. LR rl. T, Tty : s 'f"

worked materiala suggrests that the amount of meltwater from the glacier

EE Y LELE - e v B e va - . « 27 ) B .
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was small.

In the broad Kittatinny Valley and, to some extent, in the rela-

LOCEL BT oankane, 3 p oo F

tively broad valley of the Wallkill River, the character of the moraine

R --.G-} .._.. ) R UR VR N I .
y N KR Wl

differs greatly from rhat in the more mountainous regiona. In the 1atter,

»
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the moraine is diapoeed as a broad belt and its course is less tortuous.

-
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It crosaes low ridqee, but enda abruptly at higher ones. The moraine is
A h: 3(*”:'?'-"."" M . °r -I'..w[ fJ.'.-'.: ".."—' :3.1 - \..L o, 0 -
composed pertly of till, end partly of water-worked materiale indicating

I Laere vmee A A - LT R TI

the presence of much leltwater during its depoeition. In the Kittatinny

.a-..' ~ .,-.. hal .-.;ra AR .l. -’

Valley, the ice was not afforded much protection from the raya of the sun



~because  the 'hills .on the.valley'floor-aré not very-high, and, consequently,
could not have protected. the.ice:.~Tha:1low hills in_this region did not im-
i .- pede the advance of .the ice as much’ as did.the hills;in, the‘mountainous

Y. aress, and the moraine.is here' found farther :south .than it is. in the more

rugped resions. 1+ - T e T L I DO T
.ns H ; . T P Tol Y i S o - ,
GENERAL
Jomrae vld0 T e e T mlarir s e i B0 RS Ty ’
The Ogdenoburg-Culvers Gap Horaine is a ridpe, varying in thickness
- . -
™ H - s [ SO LTI S Ir-: A ISR e " '""
from a few feet to 50 feet. The width of the moraine varies from approxi—
- e AT R S P 2 S SRR LT L
mately a quarter of a mile to a little over two miles, averaging for most
SIS MG S S R B A AR L R -

of its course one half mile. In the mountainoue arezs of the Highlande

and the region weat of Kittatinnyenountain the width of the moraine is fre—

J e Y —— R

quently hut a few hundred feet.
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The moraine ie not continuoue, because it ie frequently interrupted
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by rock ridgee, which it doee not cross as a continuous topographic feature,
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. end againet which it may be eaid to be anchored. In sone inetances, the
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moraine doee not end abruptly at the ridges, but is piled arainat their
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eidee, swinging back over them and forming a reentrant anple in the line
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marking its front. It crosses minor topographic features without loss of

r
N .

continuity.
L Tom s Lt R L AR RS TR Brds PR B eSS TRk S
The top of the moraine is ususally hummocky, but near the village of
AR DUPIE A P LA e TS SRt A I S - [ACEN LALLM T
Lafayette the aurface is remarkably smooth. The hummocky topoqraphy is
AT PRl Sl N S S T B e S B S SolE I - S
best developed at Lake Grinnell about two niles west of Ogdensburg. The
o P . oo -: ,_.. B e N . » "'h.{.- 'l} -‘1;.""_' .
lee elope of tha moraine ie generally more gentle than the etose alope.
S A A < S T L L O R ) il nogenae 0v

. Locally, outwaeh deposita border the moraine, and eouthweet of Lafayette
-_ N l‘.. . . 1 '- ,,' ‘ ‘,,,_.,j 4 - ,.., .

lacuotrine clay indicatee that the moraine was, at 1eaet in part, depoei—

S TV 13 R T N 17 R N Lo

ted in the watere of a Placial lake
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v+ ' The~composition of.the .fioraine.is chiefly boulders; cobbles, gravel -

o and dpnd,-with'relatively little.true tilly except in'the~Highlends regicn

and 1§'the.area'weat30f Kittatinny Mountain wherc:till dominates. Locally

- the "water-worked nmaterials:are rudely.stratified, but in most of the.expos-

. ures éiamined.étratifiéatioﬁwwas absent or-but poorly-developed. The lith-

{

.oIogyﬂof'the noraine :ia’variable, especially- in ‘the AppalachianiProvince

hwhereEmany'differeﬁt formations 'croprout;-butithroughout ‘thefcourse of the

moraine -the boulders;rcobblés.and gravel- are all:of :rocks derived fron

nearby formations. This is, however, nc reazson to. conclude that.the ma-

.~ terials composing the tmoraine-are exclusively 'loecal in origin, because the

direction of ice movement in the ‘area3 wasnéssentially ‘parallel” to~the

P T ol
.-

.+ -gtrikciof - the geologic formations~..' "fiv ~ - | ~zuoss oL Ry u

.| e * ~t . - ._,v.' _._ r 18

DESCRIPTION OF THE MDRAINE FROM STOCKHOLM TO DELAWARE RIVER

. [ .
I LS ) - - et .
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(1)'St&ékholm-to:Ogdéﬁsbugg:-.‘1-‘ LRI L PN R,

:-'Eetween‘Stbckhblm and :Opdensburg’ the moraine is found:as:sa narrow

. balt, some.200 feét in.width,%. on"the.south-side of’a major valleyfcitting

‘across -the Highlands.? Near.Stockholh; the morainic: topographyris fairly

“*well developed, -and it may"be secen on the southt'side’of-Neir Jersey Righway

. No. 23 fear.the fpoint where the highway:crosses the boundary betwéeén:

-Sussex dnd Passaic Counties. . Sévéral. road cits in the motaide at this

point show it to be composed of till, 15 to 20 feet. in .thickness. The

3)
&)

B o P S T SR I AN A

LA A Lol Toue T e R AL SR P A e
Saliabury, R. D., _2. eit., Plate VIII.

-For. detailed mapa’ of. the region travarsed-by the Ogdehsburg-Culvers
Gap Moraine, the reader is referred to the Milford, Wallpack and
Franklin Furnace topographic sheets of the U.S5.G.S., and to Sheets
Nos. 21 and 22 of the Topographic Atlas of New Jersey, issued by the
State 'of New Jersey, Department of Conservation.
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ilr . moraine continuéscin a northwasterly-direction forra-distance'of approxi-
e~ mately’1-1/2 niles, when.:théiéharacteristi¢ topography bectmes_so ohscure
;.= “that. the course of 1the.moraine. can only be:conjectured.. One.half mile
ot . ‘east of Beaver-Lake Station;uas patch:of. morainé->with humnocky topography
J10 1 was found 'onthe north side: of a.ridge,; altitude 1109+feet. ~Although the
- area 1g'small -and although no*sections‘dreravailable -for study, 1it.has
’; “been-included-in- the moraine-because-of-its irregular, hummocky topography
.and because its location is such that-it:licds within the interpolated
~toecourserof the moraine. .7 i1 osryuwromadb o Bl p ks DT Trorwnd oo
et e ot About 1500 feot west of:Beaver Lake :Station, on.the south-side of

. the-valley, the moraine can be secn 'again. - Herc.a-road.cut exposes &

forty-five foot section of till which: eontains boulders up.to threerfeet R

o e _
From here ‘the moraina continues alonp the south side of the valley for a

in diameter. The moraine is perhaps 200 to 300 feet wide at this point.

distance of 1-1/4 miles, where it enters the'valley-ofithe Wallkill. and
m"merges withuvthe patcsh of moraine:on the east side<offthat:valley5. In the
- 1. +1Wallkill.Valley, 'the morainic-topography is"quite distinct,: Sometof the
- ~huimocks “there-are composed.of till, whilerothers:are stratified drift
2 .(gravel and sand).’ :Thé. surface of thenmott;ne is 1iberally_strevm with
cobbles; and even boulders.~:>The,moraine:continues;along;the cast side of
. the Wallkill Valley. nearly to-the-village of  Ogdensburg; a mile: southwest
~of thepoint where'it.enters that valley. 5 .o . 7 7 u. tnedn 7o
At Ogdensburg, on the east side of tha valley, the moraine appears

to involve a great spur or embankment of stratified sand and gravel which

. K - - Lt T ..-»: 'a
extends nearly across the valley" Salisbury,maintained that. tae-embankment
r. L PR L A " "‘"‘ji..' wmop' o "'-f ¢ -0 BT M "J
A nﬁ? oo ?*21 LA P BT S A (TS AT e R R L nt,xtét.
e o Tt vl S U S T L O BRTLK B LI T L S
S RPN SN

- O e T
y L A

S) Salisbury, R.D., op. cit., p.350.



was not to'be regarded as a part of the moraine but:that, although its
mde'l}bf“origih was quite-different from that of the moraine, '"it was-
more-‘br"less’ contemporancous in-origin with the moraine." He' 'ascribed
the o?igin'of the Opdénsburg ' enbanknént to-deposition. in a crevasse in
stagnant icé occupying ‘the. valleyb.' .Séveral features .of the.embankient,
.howevé”é.r, strongly suggest ‘that-it is. later in origin than the moraine
and, in part, built over it. The top: of:the embankment is very nearly

" 7level,) but. neariits northéastern cornér,*an elongated hill, rises some

T 20 't0.125 feet above its surface. <The hill: is oriented-in such: a manner
that ':I.'I'ts.‘ long' axis lies across ‘the.valley;'i.e., parallel. to :the position

- of: 'the:‘. ‘1ce front. The southern .or’leée slopé-of the hill is..gentler than

- the notthern' or .stoes slopey.and the whole 'hill has .a:topography.-of: dis-

-2 tinctly morainic habit. . The. composition of the hiil differs greatly: from

Jrw that ‘of theembankment; for whéreas.the embankmént is composed of strati-

F

[

[ A

~ " fied sands and 'gravel,:.the hill.is- composed of ssnd, gravel, cobbles- end

. even ‘small boulders’,  which are not'.stratified at -all. " In this ‘reapéct,
“the composition. and Btructure of ithé hill 'are quite similar to :the ‘compo-
‘sition and structuré: of many-.parts of the moraine; i.e., ‘2 kame.’: -
i‘he northern side of the embankment is:.more ‘hmﬁmocky and less: regu-
lar than the southern side, and mofe closely resembles morainic ‘topography
than o topography ‘developed on materials: deposited :adjacent to stagnant
“dee, (-iée—‘cbntac':’tfslopeh).: Several new cutsin the emhankment,’ especially
' those-"éﬁ-ith ‘northern side,. show:'the presence-of many .large boulders, par-
" iticularly near. the base of the deposit .where:the moraine-like topography
i best JIdevelépe.d.i The' cuts,iat ‘the base of the embankment ‘also show that
the' sand' and. gravel:are ‘eithar poorly.stratified-or:not-stratifted-at all.

- Wy R I .
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. U P L A
6) Salisbury, R.D., op. cit., p. 272.



.4 These observations suggest thatrthe' ambankment was'formed:in-a
crevasse,, that the ice on'.the northern.side of: the opening was, active
- for'a :time after" the crevasseo:was formed and that-it built a moraine:
-Later,. the crevasse’ contained :a:body of:water.vhich was subsequently:
*»filled with. sand-and gravel,.almost -coipletely covering: the moraine.:
The hill mentioned sbove,’ therefore,: represents-a:part- of;the moraine
extending  above: tha surface of- the: embankment::v "t Hye- ¢ -
o 0n the' western side of the Wallkill- Valley,: -across, the river from
-r.the great embankment -and n;Jrlth of the property-of the New: Jersey Zinc Com-
{ *” peny, 1is .a' small -area exhibiting-characteristic.morainic topography.: Hills
. and depressions with g relief- of from ‘15 to 20 feet are.-common, but: the
-« boundaries ‘of the aresa ‘are not'well defined: ' Several road cuts:in; the mo-
. .7 raine),- particularly::the’one made: by the, New’ York, ;Susquchanna and Western
-J.r Railroad, show that the composition--,dfxthe' moraine:is coarse sand, gravel
and boulders. . Loc¢ally,' the finer. material .possesses ‘a.sort of 'rude strati-
.u.fication, .but the gravel and slightly: rounded' boulders .are unstratified,
-vand".do ‘not show. nuch -evidence .of ‘having .been worked in water. The surface
of the-moraine 1s. strewn withi small boulders; :a phenomenon moticed ‘at
L " ¢ gaveral other loecalitieswi - . -7 « -0 Fo Do e mmee

T (2) Ogdemsburg -to Balevdlla - o 5o s o ot . T e eva el

.- 7" No.trace ‘of "the moraine was. found: on the.ridge"separating the Wall-

" . ki1l Valley from the Gérmany Flatg Valley to the west.  The moraine reap-

~-f'7 pears in’ a small tributary:valley:on the eastern-side.of the -Germany Flats

w1 ~Valley. <-It exhibits .the .usual morainic. topography, its- surface ils,'strewn
Lo with small ‘boulders, and its.composition - as seen in‘a -few-.road cuts is

t’e principally gravel-arnd 'sand; :although till s -also -present.. ~The width of

the moraine at this point is about 1200 feet. About 5/8 mile west of the

W - . - - »
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‘boint’ where” the mbraine 187 first seen:in'the :Cermeny Flats.Velley,.it sud-

<e .d'éniirﬂ? becomeés” very wide.. The width.of thémoraine'in” the Germany Flats

- t-yalley 18'2-1/4 ntles, the’ gieatest breadth attained: by the motaime:over

F A (DRI . ¥ . . . *
~ '41tg ‘entire - course; &nd'the relief of the'morainé” reaches a maximum of 50

- feet vélth“‘inofhinic topography strikingly -developed. -An excellent .ckposure

through the entire moraine may bé seén in the etut’of ‘thd’ Lehigh 'and New

' En‘glanrd Railroad- at Lake Grinnell. * The morainc - ends against‘a ridge which

r .

‘forns “the western side of ‘theé Gérmany FlatsValley. -4 05 1. l.

“% %Sut € ‘the moraine, thd Gérmany Flats Valley' is’-flanked. by 'kame

'“"'t'éﬁ:;c& "of ‘sand’ ahd gravel which' éktend ‘ddém the valleéy to Brighton, some

-k
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'10' miles éouthiiést of the moraine: " A’continubus claln of ‘feeblockide~
“p'febsfahsﬁ bceupies ‘the centér of ‘the valley “from: the motaine tc Andover, a
:df:;'té‘:’x‘éé “of "9 miles: - This ‘chain of ice-block ‘dépressions “intersects’ the
‘moraind “but- heither théy nor -the:térracds-are Jfoind.north .of. 1t Some of
the ice<block depressions contafn’ small ponds, such as ‘Lakd Grinnell, White

Lake, Bwell's Ponds“Iliff's Pond'(Lieké ‘Clearwater)-ad Long'Pond (New Lake

"'.Wwa‘ﬁ'a:nd&')";‘.‘l Several -of ' the ponds; éspédially Long Pond, are very deep, in-
il

' " aicdting -that considérable ‘deposition took -flace adjacent to’stagnamt ice

-

R ¢ e oot T s .

- ~4n"the Valley during ‘deglaciaticn, -5« 7w’ 407 i

Tops of the terraces in the Germsny Flats<Vdlley ‘are not horizontal,

' “but”elépe fedtly and wnifomly to’ thé:Houthvest, away from”the moraine.

" “Sand’ and'gravel ecmposing: thettérraces 'afe’stratified, the strata dipping

" {n"'a ‘southorly‘diraction ‘oh the east side 6f° thelvalldy and”'inva’south-

- weatdrly ‘ddikecfion on the west'sidé’of the Valley; bt the strataialways

™ d4p away from the depréssions in the'valley's cénter!: These phenomena

AN
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show that'f‘the tarrades orisinated &5 'matérial washed:iéut-from”icerat the

207N heraing énd that they were depoditéd adjaéent to'blocks:of ‘stagnant:.ice



ity of Lefayette is about.one half mile.... . - _;

.Side Of a '754"f0°t hill- - : S .

-"_-.—10"

lying .in the middle of the valley. - Wide terraces.separated by .a chain of

ice-block depressions averaging only 400-feet in-width, are explained by the

--fact that the valley. containing:them 1s very_wigg.pnd is bordered: by low

ridges. - Thus stagnant.ice in the valley was.afforded little protection from
the sun's raye and melted, lcaving only a narrow belt of ice at.the place
now narked by the chain of. depressioms.... . ., . ST

- No trace of .the moraine was found on: the, ridge between §pgrta Sta-

tion and Lafayette, but the moraine resumes :on the western eide of the

-ridge near the intersaction of.the Lafayette-Franklin road with the

Lafayette-Woodruff's Gap road. .. At this-point,.as well as at Lafayotte,

..the surface of the morazine .is .remarkably. level, but its lee and stoss sides

are-‘steep. ' The moraine continues westward for a-distance of. one half mile,
where-it is:interrupted by a gap. some 30 .feet-deep.and about ﬁqoufge; wide,
through which the-Paulinskill -flows..i-The.width of the moreine in the vicin-

R A SN A

West, of -the Paulinskill, where the moraine passes between two rather

‘high-ridges, .its width ;Q;redqud to approximately 1200 feat, but west of

~the ridges it_agein widens.to ong -half mile. The moraine gontinues.for a

distance of 1-5/8 miles beyond the ridges and.ends abruptly against.the

e Lk
b

the: south by-a large swanp known.as the ?puLinskill Meadow which appears

-to have been the-site of:a short-lived glacial lake, formed when.the mo-

raine dammed arvalley:through which, in pre-glacial times, a stream flowed

towards the northeast, Except-near the moraine,. no true. shore terraces

. were.found at the edges of.the ewamp.; At the south side of.the moraine,

. however;. where it bordets‘thngapl;gskiil_Meadog,-g definite shore terrace,

A
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giviﬁg further evidence of the former preseénce .of. the‘lakeé, .was”found.

A ziThéilﬁ?iterial compogifg thé terface, chiefly sandvaid-gravel, was undoubt-
" &dly“defived 'fronTehé ‘moraine.c Judging'from the:elevation ofthe top of
“' " the tbrrace, the durfacé of thé laké was 615 fdet above the present-ses

T ‘--1évél'_‘. afid 25" féet Below thé top”of:thé horainei’ Thé-“outlet of thé!lake
" 'was*18cated “near-$tickdl Pond, about 1-17/4 miles dotth of Newton,;iin a
-55nall Fa11a§ which appéars!ts merge with 'thé valleythow. occupied by the
I

T N N ST S S R Ly TR At ety e » P i e
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nTaTLei ot 0 Béleause 'of “the heavy ‘gEowth of ‘vegeétatiom. infithe gapi through which

the Péi%xliﬁékili’ crosses’ the méraing] ‘it wasinpossible:to determine whether
It *¥ or notd the- +iveri£511ows va" 11ne: of 1&e~block. depressichs “throughout' this
it ipart 6% its "¢ourse. But sinceithé river’doés not-flow southward through the
outletuof the formét glatial dlake,-and since thé leveltof.the lake.was so
- fap” below thé! top” of the nioraine™ (25 feet):;* thevonly .way. the Paulinskill
R iéould‘find s’ coirsé~actross that’ deposit 'must™have:been"along a line. of such
depreas}ons. The snall gradient of the Paulinskill:north- of:the!moraine,

4'

and the! extremely ‘anall” afiount 6f post-glacial erosion of, the Wisconsin de-

*

. . . "{I:--g ] -, . .. . - o - , > .
*positb~ghroughout'thé»northéinTpatt-bfrtheistate;ﬁprecludeuthefbreaching of

- k. I‘. I AT T R T T P ey ot e ., w et
-7 7 "/the mordine by élmplé‘headiward erosion ‘of:ithe river!s © ~twr i ol oe

BRI The moraine 1s again’sden’ imedistely west-of the: 754>foot hill men=-
tioned é?ove, and it continues West' td Halsey,-where itsacopigg;iﬁﬁhgain

' “abruptly) anded’ by” the” ridge- sepefating Halsey from Baleville. This unit

727 of ‘the fio¥ainé 13 about a Biilé in length, ‘and about ‘one half mile:in width,

i The morainic topography- i ekceedingly well developed, especially 3/8 mile

777 north of lthe Intersectioh bf U.S. Route 206" snd the'road running from U.S,

i+ 206 to Helsey' *'The conposition: of themoraind” is 'ti11;: but large :boulders

ke
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' are not® cotmonly ‘found invitit LT e, o aree e W
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c(3)iBaleville. to;Culvers Gap = ¢« .77 L0 I ogmesdlivs o izl NI

i

¢ Tr 1 - .BetweenrBaleville and-Culvers-Gap, the cpgpsq--oﬁ the-moraine is not
7+ :continuous:: .Patches. of moraine:were seen:in.this region; but it.was not
- -always-.possible :to define 'their limits :exactly.- ;All-the patches of moraine
juocfline up favorably with one asnother and,with the-general.-course of..the mo-
raina-itself; but-it was-not possible to.orgamnize.ther into.a.unit,.nor was
..'rit possible~to-organize them:into-ajdefinite series,;of ;patches separated by
intervening ridges, as was done with parts of the moraine.lying. farther east.
| ke'r c:een-AtBaleville, :the morainic topography-is very well.developed, particu-
=362 27 larlyrnear the. church-andicemetery.;-The moraine- is-clearly;seen from the
.~ Halsey-Baleville: road; ;on- the .ridge .justi east;;of -Baleville. . The - noraine is
. H .- found-onsboth egides:of the Paulinskill, but is:better developed on;the west
‘ne wreide of the:river:: From Baleville,,the moraine swings northwestward, the
‘7. direction:of 'its course: trénding’ toward.Culvers Gap.-;Itwas traced about a
ti... i~mile in this direction and:appeared to-end-against. the,920-foot,shale hill
onorthwest of BalevdllescIn: . %y o i Zhews L 2™ Lo rinyeal.
v tamma it Another area:of distinct morainic-appearance was.found.near.the
. Sussex County,Almshouse,:1-5/8 miles-north,of.Baleville.  Still,other
patches having characteristic morainic habit,and- composition. were found near

=+ . [ the'northeastern end. of Bear Swamp; and.at- the.northern;end of Lake Owassa.

t-(4); Culvers Gap to.the Delaware RIVEY . o Lr--n 3o s svenlc ) mreml.

} N Lo

Sler il AU Culvers Gap, -the moraine qags-foupd_:r.pogll. in- the gap.end east of it,
- .n?L5y near thetwestern .extremity of, Culvers Lake.. Hera the morainic. topography
~lue 'de well:developed,-but the; conposition,of the moraice,, as well.as,its struc-
. 7.7 =turey approach -those of- a’ keme,- the materials: being .chiefly sand.and gravel
, cx. i 1in part” stratified.:’ Ther moraine is wider: in.and near the gap than it is

west of that point. The kame~like habit; of-the-moraine- and, its, greater
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a idﬂth suggest thdt ‘this.part of it originated ‘as .an .interlcbate deposit,

B fiéid{?oﬁnﬂbetﬁeen'tﬁo‘lobeﬁ”oﬁ\icestonemon.either‘Side of Kittatinny Moun-
ftainﬂéam‘hypﬁthééié-hhich*ié strengthened by the presence of a thick but
:nefro@‘deposit'of ti1l ‘on the eastern’ side  of ‘the. mountain; justirorth of
*Cﬁlveﬁs’hakb..7Indeed3Jeidoeftheinoraiﬁé doés -not cross.ridges.in the

Kittaéinny Valley which are much lower than Kittatinny.Mountain,.there is
nt U ‘iG redson-to .assume that “it-should‘ cross-the mountain. .. 2 =,
S S Hwest of Culvers Gap, the noraine follows.several tramsverse valleys,

?:*croasiﬂg:loﬁ“ridges and‘skirtinﬁ'higﬁerﬁonea.“:It'is-ftequentlytvery nar-

row, é#éraginggzoo'feetTinfwidth;' In the:valleys; it occasionallyrreaches
'"heighti of -35 to-40 fect, but-on:therridges its height averages only 20
‘-"*feet.-nihe composition ‘of the-moraine is:chiefly till, and-large boulders

are a common component of the till. CT L

A short distance west of Culvers Gap, the moraine dams a small

:\‘

valley. The morainic dam has been heightened by man to make Lake Kitta—

o \‘zﬁfﬂ‘b' 3 VL L tneyl S Bt SRR TR SURNN S R
tinny. From Culvers Gap to Big Flat Brook, the moraine is rouphly paral-
ERIRRERT S L SIS APEPAR S ARl DY U SF SRRl icy BN SR ST A MO
191 to U S. Route 206. The morainie topography, while not pronounced is
AR AVARE SIS G O SRR s BE AT St STt RIS TR S S 1ST LI
distinct and many excellent road cuts expose the compeosition and structure
.3 """"'L" —»—-,'33 -__.._fL AL Rt B "-"r \.” . ’.:." H .-'i l‘.. i - 1. r -; 1r

¢f the deposit. At the point whete the hiphway crosses Big Flat Brook
o the“nor;fne s;i;;a toPth;]h;rtgeaetﬁakitti;g‘ero;né-o;\;dﬁifoot.hill.
" " Ratertag tho villey of tho Little rist brovk; tha moraiae furns
LlahQ;;l?to'thejze;t; éoéiiéuéé i;‘t;et‘diteotion for 1/4 mile, a;;~turns
;brootly';orth‘ega;n;'c;oasing tha‘velley obliquely:WLThe morainerie par-
;':J.ii;ulatlif;ell &é;;io;éilén the eestkoi;e‘of-the valley of the“Little Flat

£, .
(R

Brook ‘5]8 mile south of the bridge where Bighway 31 crosaes the brook.
oo .'.Jn"1 woltean Do Zok P R S S o) VUL T P TPe
Between the valley of the Little Flat Brook and Hainesville, the mo-
Tuoardst o pe .y vy a0l vievor o ST eer L - P LR

raine is not well developed, but good morainic topography may be seen at



-*!.Hainesville in the, vicinity of .the-church.; At Bainesville, the moraine
+{1 **" turns sharply to the west, -crosses -a'700-foot ;ridge,.-and descends via a

-, small tributary.valley -into'the valley- of ithe (Delaware:River,; The mo-

b
-

; ‘rainic topography-is.poorly ‘developed on.the ridge, but in .the valley
.of thie Delsware it is quite distinct.and.rises abruptly above the:ter-

! . yrace gravel of the river opposite Namonock-Island. - -~ Tarest

In the Delaware Valley; -the moraine imarks a.point:of-discontinuity

s »Tr-of the river terraces. .South of. the moraine, the.surface_of. the terrace
-:: 7 hasvan-.elevation.of approximately 475 feet A.T:: Thersurface ofrtherter-

i:>." . 'race -north-of: the moraine has-anlelevation-of ,approximately- 480 feot
' A.Tv, 'and:the surfacerof the morainechas.an elevation-of 480 to. 485 feet

3 »TA.T. ,Therefore, 'the moraine:quite probably’ antedates- the upstream.river

terraces. Loty oo s Pooomas s,
L o RAEET R SR . gl ok ST dato ey
OTHER WORAINIC AREAS
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Several other morainic arcas as also deseribed by Salisbury7, are'

"i:‘: - .‘.‘:. Vo t' RN St N [ t" "ot . “‘4 REICEEE U\‘ MFRARL PTG Fi
located in Sussgex County. One such area may be seen 1/4 mile northeast
“F o rmovnrul sur oI AU N 5 BCE s B B R . B L
of Angusta. It 1is clearly seen from the grade crossing of U.S. 206 and
SALY e ."I. o B3 BRI i - oLt ..-.... e NTa Love rndsnir

the Lehigh and New England Rsilroad The road running from Augusta to

. " Cem PRSI - -t D
LA -~ - N 1 l-l-u.'. j-‘l '* n.‘ [ " M H '5’ *

Pellettown crosaes the moraine, and the strueture and conposition of the

‘_f” i ! ) _:" U L I T T o lr-_“ “q

deposit may be seen in the road cut. Salisbury reported other morainic
iz 2 GTINES o T T 3oLt

patches near Brick House, in Montague Township, and near Coleville, in

Parxol tow I R yE T om Vs IR R R S A 12 RS Al S om e =y r_j'-'fr ‘p

Wantage Township7 All of these deposits 1ie north of the Ogdensburg-

SRTAREE LRSS+ S S G SRS § O LR FR L < R A oSN T L g

era - .
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Culvers Gap moraine, and thus belong to a later stage in thes deglaciation.
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Salisbury also reported a morainic patch onc nile north of Dingman 8 Ferry,

RTCOPY SRNES FATUIS BT B AL S, B 20 SR BRIt L0

_on the New Jersey side of the Delaware River, and another patch about a

eI S S i I o R S vr-ﬂl o AW

mile north of Layton. I was unable to verify the presence of either of

. . .- -~ b V- l'- - v b, +
3- ." - e ‘l , . J-.'l , L » . - .‘u r, -.. P .A.-n' P C <. '.{-‘-.

Pad A M A

7) Salisbury, R.D., op. cit., pp. 275, 300, 354.



thesé‘deposits but since both localities are heavily forested, the mo-
rainic patches may be hidden by racent vegetation. Both of the patches

lie aouth of the Ogdensburg~Culvers Gap moraine, and, if they do exist,

represent deposits made by an eariier stand of the ice.
1l

; East of Sussex County, in Passaic and Morris Counties, many norainie
i
areas were seen, especially in and near the valley of the Pequannock River.

Althou%h uo attempt was made to study them in detail, their location and

disposition suggest that they represent the castward equivalents of the

Ogdensburg—Culvera Gap moraine, and that they arec quite prohably correlat-

able wﬂ;h recessional moraines in Bergen County, farther east. The morainic
I

patches in Passaiec County are bast developed near Oek Ridge, and those in

Morris County, near Newfoundland, Charlotteburg and Butler.
I

CONCLUSION: RECESSION VS, STAGNATION

ﬁhe existence of one or more recessional moraines in New Jersey does

not necdgaarily cast doubt upon the theory that stagnation of the glacial

ice cverﬁlarge areas played an important part in the process of deglacia~
tion, but it does introduce the thought that the ice may not have stagnated

over as wide argas as has beecn proposed by some geologists. Much evidence

of the fQFmer presence of stagnant ice can be found in the valleys or parts

I
of valleys lying between the terminal moraine and the recessional moraine

described| above. Fully as much evidence can bz found in the valleys north

0
of the re%esaional moraina. But the presence of the racessional moraine 1is
proof of an active ice margin during deglaciation and is evidence against

the complate stagnation of the Wisconsin ice sheet in New Jersey. The mech~

anisn of déglaciation, therefore, must include both recession and stagnation.
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