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i THE OGDENSBURG- CULVERSGAP MORAINE
IN SUSSEX COUNTY, NEWJERSEY

I
I FOREWORD

I ,, The original _-uscrlpt for this geologic report was prepared by

I the l_te Henry Helpers while a graduate student. It was held in the

files of the New Jersey Geological Survey in the hopes that this could

I be published as one of a number of short papers of general geologlc in-

terest. However, it was not possible to put out such a bulletin prior

I to Mr. _Herpers' untimely death.

I The paper, however, was a natural one for inclusion in the
Geologic Report Series and the original m_-uscript was reviewed and

| edited by Professor Paul MacCllntock of the Geology Department of

Prlncetbn University. At one or two points in the body of the text

I I[and in the final few sentences of the conclusion, the report wes rs-

I wrlttento bring the work prepared by Mr. Herpers, prior to 1941, up
to date with respect to the present knowledge of events vfnichoccurred

| during the Pleistocene. Except for these few editorial changes, the
II

ir

work is ms prepared by Mr. Herpers and originally submitted to the N_,:

I Jersey G_ologlcal Survey.

I
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i .....THE OGDENSBURG - CULVERS GAP MORAINE

I ., '_: •' . ,- IN SUSSEX.COUNTY, NEW JERSEY ....

i .. :. I_ri_RODU'C_ION: -. . ....
.....j. 4 i .I'J.... t* : . , '

I Moraine-llke accumulations .of'till nort_ Of-the ter6tlnal moralne

I " "-havebden"6b_erved {n :New " 'i'" "" " "' ""
Jersey ,.but they are'by'n6 insaneco_on. One

' such r ' .accumulation ii_northern New;Jersey:forms'a'contlndous belt'and was

I = dlassffled'_ recessional m0raln_ Salisbury2,"_no
bya naued it the

Ogdensburs'- Cuivers Gap Moraine:, but showed on hls"nap, Plate_XXVIiI,

only isolated petcJnesof Prm_" ' '- " ........ • ....

I "";'"" " _In sussexCount=/, Salisbury t_a6ed this'moraine "across the
Kfttat_inn7 Valley, -from Og_ensburs.td Culvers Gap, b_tween which points

I it is well developed, and locally a :topographic
fea_ure'_

•':- The course_":" of "'_he"mcra_ne throuEh-the nora mountainous regions east of

I ."'::Og_ensburg _ W_st of 'Culvgrs Ga_ i_asiiot_ra_ed.by'Sgllsbury (1890 -
I

I 1906),'_dhle_lybecadse these areas ward heavily'fO_e_ted and l_ke_"
: roads and'good"exposures; Sincethat tim's,however_ new'roads h&@e"_

""' :been built and older roads have been widened a_d-_egraded so that_many

- _o_I' "_ .....cuts and other-exposures are availabie"for"study. "It has, there-

".fore'_b_-enpossible'to _xtend' _e:_a'pplng-bE the'm_alne* as fa_'west as

the Delaware River and as far'east a_ Stockholm_ (Fig."i)"Indeed, someI
observations east of Stockholm suggest thg_prgsetid_of the _orai_e there,

'andalso suggest that it m_" be co_related, farther east, with moraine-

."like areas' ..... _....... " ' " " '-" :" ' :On_the'Triassic Lowland..

.-i)"Salisbury,-R.D., Report-of the State G_oldgis£ of New Jersey, ;

I Volume V (Glacial Geology), Trenton, N.J., 1902.
2) Sallsbury, R.D., op. clt., pp. 350, ff.
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• . GEOMORPHIC CHARAC_sR OF THE REGION I

In Sussex County, the Ogdensburg'r.Culvers Gap.Moraine crosses two I
of the major geomorphologlc divisions of Nm_ Jersey - the Appalachian

ProvinceandtheNewJersey Provlnoe.Zhetopographicfeat.res |
of the two provinces had a profound effect on the deposition of the mo-

•.,:raine,inferred from its character..,,.-"_.." .._., "-" -' -_.• I

• • .-TheAppalachlan Provlncg,.whlch is:located in.the.extreme north- I
.,.: western portion-•ofthe.state _.is.dlvislble .into three,parts : I) The-areas

west of Kittatlnny Hountaln, .2)Kittatlnny-Mountain-,Itse.lf,.and 3)the I

_Kittatinny VallQy,_a broad lowland lyln8 east of.,KittatinnyMountain, and

separatlns the mountain from the Ncw Jersey Highlands to the eust., I

. (i):The....area lying,west ,°f.Kittatinny._. _ ....H°untaln,..ben_een.the moun- I
• rain and the Delaware.River.is eight miles,wide end dissected by._lat

Bropk and its tributaries •into rough terrain.,. _'' ' ' " "" ' : I

(2) Kittatluny Mountnin, the dominant topo_rapl_icfeature of north-

western.New:Jersey,_separates the area..Justdescribed from ,the:Kittatinny I

Valley _....., The.mountain..,presents.,a bold,._l_ost.._ level.....crest,,some..200..to. 300 I
fee.t..abovethe_val.ley,lyig_ .t9 the east..-It _axtends.tbe.!ensth of,the

•state from.the.Delaware._... . Water...'Gap,.. .n°rtheast,...to.the.state_,... _-..ling'_@ distance I

• of:some 36 miles> ,The eastern,slope of:.t,he.mountaln,lssteeper than the

. wustern, and-is-local.lyquite preclpltou.s.;.In..th£antlre dlstence .from I

....the..Delaware.-Water.Gap to the,state _llne,.the only.gap .in_the_mountain

:.:.,is Cglvers Gap, .neer.Culvers.,Lake., ...,.,.,..,.-..,, ._-_., ._ ,

. : -,,_ -(3).The Zlttatiuny._Valley.,i9., . . _ .a broad,:....Ic_71end_.soome_._ . , .l0 to_13..._..miles I

in widt.h,extending in a northeast-southwext.direction.:,Two petal.lel

sub-valleys lie within the Kittatlnny Valley, and they and ths valley's I

tributary,to them have so thoroushly _dlssected,the floor .of the.:lar,_er

!
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= n valley that the"topography Is_quite undulating_ but 'the hills are.all

'f "if.' ,;if': :" "pa_allel"to .the:mainstructural"trend,of.the'.reglonl-"

I "'" The lle,.eastof the:Appalachlan Province and
New"Jersey _h_ _ds

-'- are bbunded on theeast byithe,Trlasslc Lc_land_h-They: average about 20

I miles in width. The rocks of the Highl_ds are chiefly Crystalllne

I gnelsses and schists of Precsmbrlan Age, but they include several large._: . -, '_
Infaulted or infolded blocks of Paleozolc Formations. The structural

i,. _ :).'r'_ i I: " 'I. ,,v., -",:" _. '" .'".,i" "-",,D .._" '_'.:,'.- _::'_ -:.:'" . .

I trendI,of the area is northeast-southwest, as mean best in eroded Paleo-..... ,: .{q .:'r_ - -._. _ .... .. .. , ,..... .

zoic Formations. Valleys dlssectlng the Highlands are numerous and in-

cludei,mome of the narrowest and deepest in the state.
""_,-,'.'.Ir.'-l_"'_.... ::, .,-,'.-• '" _.; .-.'."_-"-f ......... -

| "--5r. •?:-_,.,.--,.: _,#;...., ,,INFLUENCE..... .OF•....THE .TOPOGP&PHY'..... ON ,THEr. -'," .." ,...,
LX4ARACTERAND DISPOSITION OF THE MORAINE

I In the area west of Kittatlnny Mountain and 'in the rugged region
'. "7 "_',. :(_, "¢I-" " "'_" "_ " _ " .•- ".','. _ t'.':';'".". "', ._ .'_ " _" " " .'" - ".

of the, Highlands, the moraine forms a narrow belt. It is best displayed

in rel_tively narrow and deep valleys. It seldom is seen on ridges, gen-
.." . . ; ,;;v/ '- .... " ."" " -', _.; L ' . " " ":" _';" " .;_J"','" "

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

I ",-.,,_]_'. "_ ' • • _. _-,,•. ,t ',, -_,,- •..- -.- ,- -_ .....
with little sand and gravel. The absence of extensive deposits of water-

I worked 'materials suggests that the -mount of meltwater from the glacierd I

was small.

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

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

I ",:" -' _.,_O . ,.'! _ _,_:.r'._' ?. ""_-''" ..' : ." _t"" .'"'i J'J_" ""'. "_
w

differs,greatly from that in the more mountainous regions. In 'thelatter,
• . ,".." ....:. ._'!_'..._" . , _ ,, . .. ,

I the moraine is disposed as a broad belt and its course is less tortuous.
],

It crosses low rld_es, but ends abruptly at higher ones. The moraine is

I "'" ;'" "_ -'_',, .%'_"..':' " _".:'_., -, ":_ 0.'.' . " " " " ' . ' 'composed partly of till, and partly of water-worked,materials, indicating

the presence of much meltwater during its deposition. In the Kittatinny

Valley. the ice was not afforded much protection from the rays of the sun

I
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I
Lbecause the'hills,on the, vallay.floor.,ar_ not.very_high, and, consequentlF, I

could not have protected..thelide;_The_-low hills in.this region did not ira-

.- pcde the advance 'of,the ice as much'as dld.the hi-lls',in_the!mountalnous I

_'-.areaS, and the m6ralne,is 'here_found farther :south.than it is.in .themore
m

onS. ...... "_"_ ..

The Ogdensburg-Culvers Gap Horalne is a ridge, varying in thickness dlm

from a few feet to 50 feet. The width of the moraine varies from approxi-

mately a quarter of a mile to a little over two miles, averaging for most •

of its course one half mile. In the mountainous areas of the Highlands

and the region '_as_ of-_.ttatlnny'Mom_taln ,.thewldthof the moraine is fre-

quantly but a few hundred feet. m

The moraine is not continuous, because it is frequently interrupted
, .... • ..... ...J. ,. ,:.._ ,, ,:,.. .:

by rock ridges, which it does not cross as a continuous topographic feature, •

and against which it may be said to be "anchored." In some instances, the
' :_:" .'_.'T'" _._ ..... _' "" .'.'. • ""._ .I' .'.k-_" "')".. _"

• !moraine does not end abruptly at the ridges, but is piled a_alnst thalr

sides, swinging back over them and forming a reentrant an_le in the llne

• !marking its front. It crosses minor topographic features without loss of

contInult_j. I
The top of the moraine is usually hu_nocky_ but near the village of

Lafayette the surface is r_narkably smooth. The h,rm_ockytopography is I-" L! " _ "_."._"-,', "_''_ ",._-_' ; :,: I ._. _ ..., j_" : _!_., -_iJ._ _'_- r-;:.-9_-

best developed at Lake Grinnell, about two _iles west of Ogdensburg. The
_. ,_. ,. . _., .,_., _., . . , ._ -!._ ,_,: .... .._

lee slope of the moraine is generally more gentle than the stoss slope.

Locally, outwash deposits border the moraine, and southwest of Lafayette I
lacustrine clay indicates that the moraine was, at least in part, deposl-

m

ted in the waters of a glacial lake. •

!
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i _ ._-I'.The".composltlofiof:the.mbralne.,.Ischiefly boulders_ cobbles, gravel -
.." a_d s_d,,w_th-relatively llttle..truetillf'%xcept_In_the'-Hi_h1_ndsregion

I and _h'the.areawest)of Zlttati,-y Mountain-where:.tilldominates. Locally;!

.,:'-the'w_ter-workc4 materlals:iarerudely,stratifled, but In most of the.expos-

! .ures e_amined.gtratiflcation".wasabsent or_'bgtpoorly.-developed; The llch-
/

I •oloay i:fof'the moraine _id'varlablei'especially-in :t/_eAppalachlan[Province
".-."where 'manydifferent formatl6n_ 'crop_ou_p_but_thfouahodt'the_course 6f the

I moralne'the boulderS_cobbles_and..gravel_ are all-,of:rodksderived from

nearby formations. Thls Is, however, no reason to.conclude that _the ma-

I terlal'scomposln_ the'moraine:are .excluslvely,local Inorigln, because the

i dlreotlon of ice movement in the area3 wasr_essen_lally"parall_l:.to._£he
.'-"_§trlkd_lof.the geologic_formatlons_.:.k:.r_.,"_. . "i'::",." :_........ .

DESCRIPTION OF TR_ MORAINE FROM STOCKHOLM TO DELAWARE RIVER

(1)'Stddl,_iolm.to 08d_nsburs- . . ._- ."._ ..... . ,_.r_..... ,..,. r " ._.,. •i-

A,

i - .i ._.7 • .Between'Stbekhblm and .Ogdensburg:.the"moraine is found_.asnanarrow
.belt, some.200"feet in,wldth,4,on'.the:south_slde of:a maJ0r'•valley_cdttins

I &cross .the Highlands.'."Near .Stoc_/_li_;the.moralnic:topography:'isfairly

:-'welldeveloped, ._nd It may'be seen _n .thesouth_'side_'ibf._Ne_Jersey Highway

•NO. 23 near.the point .where the'highway:crosses the boundary betgeen_

i ....Sussex'_nd Passal6 Countfes.. Several..roadc_ts in,the mo_alne at this
point show it to be composed of till, 15 to 20 feet:in.thiekn@ss. The

I 3) Salisbury, R.D., op. cir., Plate VIII. ":!"' .4).For.'detalle_:maps"of.the region traversed_by the Ogde_burs-Culvers

Gap Meralne, the reader Is referred to the M/Iford, Wallpaok and

i Franklin Furnace topographic sheets of the U.S.G.S., and to Sheets
Noe. 21 and 22 of the Topographic Atlas of New Jersey, issued by the
State 'of New Jersey, Department of Conservation.

i .....
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_'-',:'moraltie:contlnue_;Ir_a _northwesterly-,dlreetlbnfor:_a._dlstance'fofapproxl- I
l,.."mately :1-1/2miles,- when.,thd_dharaeterfsti6 topography becomes,so obscure

.'I" r, • I

'.,...._that,the.courseof _the.moralne-'canonlytbe:Conjectured.. One.half mi.le

_.t?"."-eastbf Beaver.Lake Stati0n_a, p_tch::of.:moralne_wlthb,,,_ockytopography

_ _:r was found 'on-:the..norr/_slde:of .a-r£dge;.altitude1109' feet. Although the I

.,.:area.is"smut1 "and although .no_-sections;are:ravailable-for stud_, it,has I
,I'::been-included-.In_the moraine b_ecaqse._of,_its.Irregular, hu=_ocky topography

.andbecause Its locatldn is sdch that.It,:lldswlthln. the interpolated I

•-:.,_eotirse._of the-moralne.r"._ ...r _; :z:;_: .-':_ _,." ___.:.: ._ ": ,'-;-'_ -!_.

_"'" -:".:"-'About.1500 feet .west Of:.BeaverLake :Station; on'-thesouth"slde of I

.the-.valley_the.moraine,can .be _een again." Here:.a-road.,.cutexposes S I
forty-flve foot s_etlon of till whlch:cbntains boulders up.to three,feet

in di_eter. The moraine Is perhaps 200 to 300 feet wide at this point. I

 romherethe0"ra ec'ontuesalon ths'ou-hsldeof t -evalZ fora

dlstanee of 1-1/4 miles, where it enters the,'val'l_yuof_the Wallkill,.and I

_'mergas wlth_'the'pat_,hof moralnevon the east side.of':_hat_.valley5. In the I
•-:'.,-_Wallkil,l..'Val!_y,'the moralnic,topography,is_.qultedistinct. ,Some _of the

:.-.h,_,_ocks_there-arecomposed_,of till.,,while_others_are'stratlfied drift I

:,.:.(gravel-and.sand)._ :The.surface of the_,morelneis llberally,strewn with

cobbles_ and.even boulders._.::The,,moralne?contlnues._along_the_ast side of I

•t_e Wallkill .Valley.nearly to .the'vi,llaseof"Ogdensburg ,.a mile.,southwest I
.'ofthe'_polnt,-:where'It,enters r2iat_valley. _-_.._:::. " .:::,.._,_:__:..,

At Ogdansburg, on the east side of th_ valley, the moraine appears I

to involve a great spur or _m_snlunentof stratified sand and gravel which

axten'ds_nearlyacross t_e"valley_, Sallsbury_'malntsin_..that..t/m-embankment

,..-* ._ . -..,.,; ,'-'_. .....:,_ ...._-'. .. ,.,._ _'_". _ ,:r_ _._ _:,+L,_.. :*: .'_'..

5) Salisbury, R.D., op. clt._ p.350.

I
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i was not to'beregarded as a part"6f the moraine'but_that, although its
modeIbf:origlh was qulte.dlfferent from that of the moraine, ,it was-_

more 0r'leas_contemporaneous in.'originwith the moraine." He"ascribed

the o_igin of the Og_nsburg _hhardu_nt 7to.deposition,in a crevasse in

| "stagn_t icg occupying "the,valley6...Sgveral .fea_uras.of the emb_k_ent,
iI

i however, strongly'.suggest'that_itis_later in orlgin_.thanthe moralne
and, in part, built over:it. The toO:of"the"embankment'Is very nearly

I " :level,rbut,ne_r;Its nortE_as'tern'66rner,_:anelongated hill,rlses some

7 '20ito,i25 feet,above "its Surface. ,7.Thehill:Is",:orlented-.insuch_a m_-er

I .'.. that Its_Iong_'axlslles across :theTvall_y.;!i.e.,-parallel.to .the.positlon

i _' of;the','Icefront. The %outhern.or:lee" sldpe"of_the"hill.is.:gen_ler than
- the horthern" or .stoss[slope,t'andthe"whole :hill.has.a:-t6pography.,of_dis-

I ."<'_ti_ctly morainlc"_Ablt. -Th4 eo_posltlon of-the ,hiil.differs"great-ly:from

.i."."that:of the"embankment; for whereas,,the:embankment is_composed of stratl-

I - " ::"fled s_nds and 'gravel,:,theb_lll.is-composed of s_hd, gravel,"_cobbles.and

"" even sMall boulders',_which ;are"npt'.strhtlfled[at "all. "In this respdet,!
:".....the 50mpositlon a6d _tructure of',thehill "ale qu_te,sNlar, to :the,compe-

l "si£io_'and structure[of man@_parts bf the moraineL i.e.,/a kame.'- :_

The northern side of the embankment is:_r_ore"h,-,r_ockyand less_regu-

I lar than the southern side, and more closely':r_es'emblesmorainic'topography

i "_Y'" then a "t'opography:developed on ma'terlals'deposlted:adjacent to stagnant
:':ice,:(ice-contact"slopes).: Several no%7.cuts"-inthe embankment,'especially

I .-' - those _6h.lts"northern .side,.show _the presence.-ofmany.,largeboulders; par-

' " :tleularlynear_the base of the deposit._wherecthe.mdraine-liketopography

! ,:31s bes£_devel6ped._ The'.cuts._at_thebase of:the embankment 'also show that

"" .t_e'san_,, .... _ .... pborly.:stratlfled-or:not'stratlfled'.atall.

i and, gravel are :either.

6) Salisbury, R.D., 92.. cir., p. 272.

!
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. ., .Th_seobservations sugg_t that,.the,mnbauk_znt was :formed:in.a

crevasse,,that the ice on'.thenortheru-.sideof/.theopening was active •

:for"a :time after"the crevassb _was .formedand that'it built a:.moraine; I
II

.Later;.the crevasse contained :a:body 0£_water..whichwas subsequently:
i

.._.-,filled .with.sand,and gravel.,..._Imost completely covering,thelmoraine., I

The hill mentioned' above,'therefore,_Lrepresents-:a:.part:.ofrthemoraine

!
,-.extending. above,,the. surface" of" the" _han._ment _:-_ ..-"'.r, .' - ._,,- • _ .-"

',-on the_wdstern slde'.of•the,-.Wal,lki11-V.alley,.:.across,the river from I

._.thegreat embankmQnt::andnorth of the prdpertyr.of the N_, JerseyZinc Com-

_:'party,:is .a,s_-_l -area exhlbitln_-:characteristic_.mOrainictopography., Hills I

' '"and.'deprassiohs"._rlth:a":relief-of.from.15.to'20.feet are.•co_mon,:.but_the •

- ._.: boundaries 'of .the .area' 'are not 'wel-l dafined_ '.:Several ,road cuts=in; the mo-

...._'raine;-partlCularlyhtheLone.made"by the,New:York, ",Susquehannaand-.Wastern I
mm

-J_:"Railroad, show that the composition,of,;the.Moraine:.Iscoarse'sand, gravel

'. and boulders._',,Lo_ally,_-tHe,finerJmateri_al.possessesa •sort of .rude strati- I

:';.fication',.but the graveI.and'slightly_roundedhboulders._are.unstratified, •

"/and.,do,not show.much -evidence.of.having.been worked in.water. The ,surface

of the.moraine is. strewu'.wlth;small boulders% .a phenomenon .:noticed"at I
-'_"•several other Iocalities:[ - ::-J ,.-'.,-_-:"._. ".... ..'_-::...•

'_,.... " (2) O_danabur_-to Balevilla ..., _:..; .""; --'; : : ":" " .' ..... ': " '" I

";....... No=trace'of 'the. moraine 'was.found_on the.-rldge'.separatingt_he Wall-

!
i. i.kill_valley from the Germany:Flats"Valley to the wos.t.-.The .moraine reap-

•"::i pea_s"in"a small tributary:.val.19y.:onthe eastern_,side.of.the,Germany.Flats I

,;_ ..'Valley.-.-_texhibits .the:usual morainic,topography,__.!ts.,surface !Isj.'strewn

.'- w_th'small boulders;" and its .composition=as.seen in 'a-few_..road_cuts is I

'_" .principally 8Tave_'._and.'sand_:although-ti.l'__is.also-present._-The w!d.th of

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

""" :_' - 7. ' v..u _ . : ", ,

I
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I '" point whets'the moraine Is=flrst seen,i_"the_Germ_ny"FlatsiVelley,_.itsud-
""- ' d'eni__b'e_om_b_v_r_!wi_._ The_dth_.of the=moraine'In__e Cer_ Flats

I • . i
: ""Vall_ "_i_ "2-"1/4 _tles, 'the:_eatest"breadth _:httalned'by the moralne:,over

its entire-course;'A_'d'"therelief of _he_moralne"reaches a'maximum bf 50

....feet _Ith"_oralnic topography _trlkln_ly-develo_ed.".An excellent .e_posure

I through the entire moraine may b_ _e_'in th_ hdt;of "thd!Lelii_'andNew
'" "'"En_l_ _tlroad" at" Lake G_i_eli, _The. _>raine:_ends _ainst :A ridge Which

,, , .. ...... Flats _.Valley, _....'formsthe western side of "the'G_rmen_..... .J . t,r _ .

,_Southof the moraine, the ,Germ_y Fl_ts'-Val is".flanked,b'y'.:k_ne

| ....terrah_ of sand and grivdl wh_; e_tend '_o_n the"v_ll_y to'Brighfon',some

i ""_'_"i0mil_ so_th_st'o__'_ mo_aine_-_A_on_t_ubusc_. of_ce'_bloc_"'d_-
"' "_ pressions bccdpi_-"th_ _n_df"6f:the v_l_'ffom- the mo_h/ne_:to':Andovez, a

I ' _ ..... miles_--This ch61n of'
:dls't_A:'_of'b"" " ' __'.... "'........ ' ° "• ice-_Iock _epresslons rlntersects"the

-;.!:":,,moraln_ "but"neither t1_' not _the terraces._are_found_north.of.it. °Some of

the le_block depressions contain stall •ponds, such as :_ake'_Gr_nne_l,White

I • Lake, Hgwell s Pond:-_-lliff'sPond '(_ Clearwater)_-and Long.Pond (New Lake
Wm_ayanda)'._ Several.of the ponds,• espeelally L_ng'Pond, are'[#ary'de'ep_In-

! ,• dlcatln8 that considerable deposltiontook-place adjacent to:s_agnant ice

......,,,_- .....-...._ deel .... .......... ..._.,,,._",.,. _. ,• '_inthe va11_y during-' aciation.-....; "_ :" . :

Tops of the terraces in the Germany FlatsrValley :arenot ho_-£zontal,

i : ' ' _but •slope gently freduniformly to'the sou_iwest, mvay from_tEe moraine.
• 'Sand and l_gr_vele_6sing-'6he_err_ce'_ 'a_elstratifled,."the s_rata._dlpping

in 8 southerly_dlrectlon on -the-east 'efde _f'."the'_valldyand .in,'a.south-

.....westerly _dlrection on the;'westtsld_-_bfthe"vall_; _b_t"the_strata_always

' '"dlp"_awayfrom"tl_e'_epr_ssloms °In the_v_lley"s center.'._.These phenomena

-"''S_ow that'_theterraces

i origlnated_as :material.washed:,out,fromice.'atthe
• :"" _"m0ra'_e anti'thatthey-were deposlted-adjacent tO:bl06ks:.of'steEnant,lee

!
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•I_- lylng.in the middle of the valley, •Wide ter,races_Separated_by•a chela of I
ice-block depresslons averaging only .400-feet.l.n.,_-Idth.,areexplalned by the

• ".fact that the valley,contalnlng,.,them .Is..very.wlde._.and Is..b°rdered:.. '. by low I

.; ridges.-.Thus stagnant:ice in the valley wa9,afforded llttle .protection from

:I' the sun.,srays• and mglted,.;.leavlngonly a narrow belt of ice at.the place I

now marked by .the chain .el.. depressions.. .... , :.., ... ...,.., . . .. . ., ,..

rI:,.'. :cNo trace of......themoraine was.found on-the rldge,between._Sparta..: Sta-

tlon and Lafayette, but.the mora.lne:resune@:on the.wustern slde .of the I

.--•ridge near the intersectlon of:.theLaf.ayet,te-Franklln .road.with the

Lafayette-Woodruff's Gap road, ,..Atthls.pqlnt,,as .well as at .Lafayette, I

._the surface of the mor_.ne-.Is:r_markab.ly:level, .but_its lee and.stoss sides

I etc.'steep." The moraine .contlnuas..westwardfor a..distance of.one,half mile,

where..itis :interrqpted by a gap:some 30 ,f_et..deep.,and about 5.00..fe.etwlde, I

" ".- through which the.Paulinskill:.-flows:.4_The:.w_,d!hof t.he.,moraine,in the vicin-

"" Ity of.Lafayette is about,one.half,mil.e_...:.,,_,.& ,._.:.._..'' .':'•:'" I

'. • • • West, of the .Paulinskill,-where the moraine passes b,etween t_;o rather

-hish-rldges,.its.width is.-reducedto .approxlmately,:1200fee.t,but West of

..theridges It aSain wl.dens,to on@ "half.mile. The moraine cont!ques,for a I

distance of 1-5/8 miles beyond the rldses and.ends abruptly agalnst.the

- .°, - I: "r •..sideof a-754-foot hill. " .....,.. ,.,.... ._ . :
)

• Between Lafayette.a@d the 754-foot.hlll. t_e moralne._,Is,,[borderedon I
.. the,south by_:,alarge .swamp.known_as .t/%epaul!nskill Meadow whlch appears

•to. have'been the [site of _..asho.rt-livedgla¢la!._lake,formed.when. the me- I

- ralne d_.r..eda--valley_throushwhich, in pre.glacial times, a,stream flowed

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

. were:found'at the. edges of.the _swamp..At the south •side of..themoraine,

_ however;,where "it borders the/Paullnskiil Meadow_, .a definite shore terrace,

I
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I glv_ further evidence of the former preeence:of:tha21aRdi.:was'fdund.]!

-.'_-_ .-The_naterlal compos£6g th"eterrace, chiefly sand,_mid':gravel,.-wasundoubt-
ir

7 edly-derlved from-the moraine. • JudEing:.fzomthe_el'evatlon'of::thetop of

-- terrace, the-surface of.the la1_ was-"615"fdetabove the present'sea

! :'ldv_l'__d_25 _'fdgt_belc_ithe"toprof::thfifioralne._2'Thg"outlet of .thailake
,i

I -'" "" :'was-'_-i_c[zted:'near.l%tld_l.Pond,abo_it1-1/4 mil_s';_o_t_o£'Nawton;._Ina
i

:" _:;_Ii ,rvalley-which appears-to-merge _Ith''thevalley_how:ocddpled_by'.the
li

I "'" "" "_" " "' " "'_" ' "~" ...... "_ _ 12a:"! i:h.l', ' '..'_ ',,.x %'" . "' r.....,',, - :;_,*..... PequeSrt, River% ....... . :, -.....,- •.... . o
,i

..... Because of the _e _bwth of vegetetion_-inrthe,gap_through which

| ":":-' the P_ull_skil[:c_sse_" thg md_aln_'_:It-w_himpdssllJle:tO determlne:whether

I .....Or not,lthe-rivert.follows"a:'lln_,_ofice-bl_ck:.depressions".throughoutthis
"_.... :pa_t of its"_ours_. :But slnce_the_r_ver:does _ot_'f,l_.z§outhward throush the

I odtl_t_df 'the fo_ar sla_ial "_" """" "' " level_-of.the lake.was so
• _lake,_and 'slnce the

• '!'_ far"b'_lowth_ top"of the"mo'ralne"_(25.f_t)'_"_the_-only.way_the 'Paulinskill

I ,,":.4 _could_flnd a_course across.that-deposit must have.bean .along a litieof such

i depressions. The sraallgradient of the Paulinskill_horth of_.the_mora/ne,
-.:_n'dthe!_x6re_ly;_l-l"a_buhi"_'f poSt_gla'ci'al"erosion of, the Wisconsin de-

positS',throughout,the_northern-part,of:tJ_e[state;_:prhhlude..the'breachingof

"'".; ":_the _r_/m_ by"_le'_he_a_d: _0_ibn 'o'f_:theriver._','"",_.,......_ .,-.,"':"

•"_.:•.c. ....The morEi_'eis again_.seen i_edidtel'y _eSt':of thc :754=foot .hillmen-
i

I tioned _ovs, and it continues :wQs_6't-d_.Halsey,-.whereits _Cour_sg.'_i_,'a_ain
[I

..... abruptly,!ended by the ridge-separating Halsey from Ba£eville'. This unit

I '-_'.:_of %he. m_alh_ _ ab'ou_a__I_ "£_.l_nsth,"andaboUt .one;•half"_ile:in width,

..... • -. r.... -.g.rap_ excaedlngly..we11:developed,• "' 'The-morainlc tope y-'i_.... ''"...... -'.... " ....especially 3"/8mile

! ' -'"" "-"; north_ 6f tth_e "_tefshc'_fbn bf u; S." Rout_*. 206" a_d _the;:road .runnlng_'from U.S.

• * . , z. . + . _- , • , .
'-""¢'206"to ....." .......

i H_Isey-._•The composition.Of the.moraine Is,•ti_it_tbutlarge :boulders• _ "" _ _ " '" ; _. .. _, , . ':Z!"" _" i¢ ,','_ ;""- ":arenot-com_oiily"-fbtmd"-in,it'._-." " '""-',""' "" . . :...

!
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.(3)-SBaleville.,to;iCulversGap.:_ - , :,,::."___,=_.:&3"-v:, :-.:._...__:iv_ I
,;:h _: _ -_'._Be6ween,Balevilleasd_Culvqrs_Gapw the cou_rse.ofth.e.-moralne.is not

, ..contlnuous.--._..Patches.of moralne'were seQn.............:in_,thls.'resion__.but_..it,,was.,not I

;._always:posslble,to define 'their 14m4ts.:exactly.-._All..thepatches of.moralne

iuL:!llne up fe,_orably.:wlth,one anot_herand_wlt/_thg_seqe;al.,co._rsepfvthe too- I

_aip._-Itself_but;It was:..ngtposslb!e to::org.an!zg_the_ .into:a.un.i,t,,.norwas I
..'._It_posslble,_to,Qrsanlzethgm.:into-.a_definlte.serles_q.f_Patd@..esseparated by

Intervenln_ rldEes, as was done with parts of the moralne ,.lyln8:farther east. I

:-,. -::..-.At ,Baleville,-the,morainic topography-is :very.well.:developed,partlcu-

_r{_ ._f"larly,near the._church-_and_.cem_teZT.,./::...The.mora.lne:$@:elgarly_sgen..fr.omthe I

._'::'.Halsey-.Balevillezroad._.,on-:the .rldse,Ju@_Aieast:_0f-Balgy.11..le...._The_.moralneis I
. -!_..:.foun_.,onr_bethsldes_'of the Paullnskf-!l,.but _i@._!_better.dgv@lope_ onathe west

"_e:.rslde of-the:flyer.,.<Frgm _alev!_!e,rt/_@.moi.a_ne._swingsngrthwe.St_.,ard,the, I

'r_':'dlrectlon_of'Itscourse:trendlne".toward-CulversGap._It.:wa@_t_rece.dabout a

_'.. _"m/le"in this-dlreetlon."and:appeared tO_-.egdpagalnst,the_920-:fqot._shalehill I

','northWest of.;Balevil-le._z'u:.-.:b[._ ,..._'_,--..rr......._ _"" ..' .J-_:._7...', I
_' '-_-_ :" Another area:ofdlstinct.moralnlc-appearance was.found;neer:,the

1 : :.'-,Sussax.Countyl_A_house.,-l_5/8,m!:!as-ngrth_pf,_B.@lgvi!le:,St_ll,other I

patches havins characteristic morainic hablt_and-.a_nposltlon,were found near........... L .... ., • ° • _ .

-,_" ithe'northeastern .endof .BearSwamp and,at.;the.northern_endof Lake Owassa, I

:-.....(4)_:Cul_ersGap to,.theDelaware River .:_:,_, :.._.,_._. .. -. ,._._..

.:_c_'-,i:."'At".Culv_er8Gap',,the"moraine was ,.found.both.in.the._gap.and e as..t of it,

"""_, ,near•the_western :extr_ t7 of-Culvers Lak?,::Her e the re.ors/nit,topography I
_ [_ o.,..[ . . ..... . . ..... • .

._r:.- __S wet1-developed,,but._the:composition .of .themoraine,_as well. as,Its struc-

,?."."-;ture-_-.approach -.those.of,a"kame..,-,the mate!i_.sI.belng.-chiefly:sa_.d_.ag..d8ravel I

c..."!i.:in part_s.tratlfled,z'The_moralne_iS wldg;_In..and.near th9 gap th.ag-:..Itis

west of that point, The kame-like hablt_of-.th@-.mor,s,J.m....9-,and_Its_greater I

I
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I :' "Width sugges_ "that _th_s,'part of, it o_iginated:ad an.'interlobate deposit,
;-::1"e/d_oWn_:be_een -t_d ,lobe_6f-;ice_:one on .either'side of Kittatinny Moun-

I :tain:,_,an'hyp6'th_dis.'whlch,isstrengthon'ed.bythe presence of a th'Ickbut

.narrow.deposit_.'oftiil 'on the eastern"side :of:¢helmountaln; Jus£,,_orthof

•Culvers LaMe.. "Indeed,.since .the.moraine does ,not cross 'ridges:in the
Ii

il

I Kittatinny Valley w_le/_'are much''Ibwe£:than Kit_atlnny .Mounts%in,.there is
'l_! "no re_6n.to .asSume that it::_hould_6ross_the mountaln.... [_ ._

I : J : of Culvers Gap;'the mo_alne follows .several transversevalleys,
_tWest

_.'_crosslgg:Io_ "ridges 8nd.sklrtln_'higNer,:ones.-:lt'Is frequently_very nat-

! row, averaglng_200 .feetlln:wldth.. In'the_alleysi it.'occaslonallyareaches

I "heights Of [35 to'40 fe_t,but.'on_theurlds6s its height averages only 20
• .'";feet. -.iTheco_pos_'tloti_of the."moraine'Is:'chieflyt'Zll,uand;16rge 5oulders

! ,are a common component of the till. . "..":".-:

A short distance west of Culvers Gap, the mor_-e dams a small

valley. The morainic dera has been hai_htened by m_ to make Lake Kitta-
.',"", ._.___,.,__...... ..... ......................... r......"' '...._.r ,

I tinny. _;FromCulvers Gap to Big Flat Brook, the moraine is rouF,hly paral-
lel to U.S. Route 206. The moralnle topography, while not pronounced, is

.,..;,_ ., -._....;.[...... .'T-:_._ ::_ _.......•
distinct and many excellent road cuts expose the composltlon and structure

, _ *'_"" i '.' "°'_'_ I - • °

of the deposit. At the point where the highway crosses Bi_ Flat Brook.

I :,_ , , .; _._'_- . , • ..... ,.... . -

_ _ .... _ ..,L . _.......

the moraine swings to the northeast skirtin_ around an 800-foot hill.
-"." '_'.'._i',.'o"._ ' '" " o_'_ ",_:_ "' ,........

I Entering the valley of the Little Flat Brook, the moraine turns
sharply to the west, continues in that direction for 1/4 =ile, and turns

abruptly north again, crossing the valley obliquely. The moraine is par-

tlcularlyV':welldeveloped on th_ east side of the valley of the Little Flat

I ¢'<._,. ? " .":_._<", ; " ._'_':£"_"[l: 'I_• r'gJ' ' :_.'.""L','.._ '. '" -;"/ ,',,,:. "' *'_

• . . ,, _.:,'C' ,.

Brook, 5/8 mile south of the bridge where Highway 31 crosses the brook.
'""''....'," ,',, ',."[" . . --"_ • "._..._.';-.'"_'_.jS.i_:.• ,_._ "_ .;.'-_::

Between the valley of the Little Flat Brook and Hainesvllle, the me-
%',...... ',_." . ., ._""_"_i.:'.;or". ":'_; "u ,.L¢', ", _ " _ .

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

I .:':'_ ,_.... _".:, " .1.:":-" : ('7
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.--''.,Rainesv_llein the,vlclnIW, of.,the-church.:.At IBaines_lle, the moraine m
g

•m :'tunis sharply to :the west,-crosses-a ,700-foot;rldge,.:-anddescends vla a

...:..small tributary.......valley _.into.'tha_alley..........of I.theLDelaware,_River... .- ._.The ms- m

_ _ :r-l,lc.topography.in.poorly "developed en_th? ridge, .but in _the.va..llay

.of _ie Del_are'It is quite distinct .and:rises,abruptly above-.the_ter- m

p._ . :traes gravel ofthe .river. opposite Nsm_asck.,Island'. """ '; _:"'_: ' n

the Delaware Val}ey_ :themoraine imarks a, point :of rdiscontinuity

"_' _e'° m
., ..._ of the, river terraces_ .South of_ the moraine, the.,surface_of, the terrace

-..: , has _an,elevaticm_Of-,appreximately'475 ,feet. A.T_:_ The:surface of _ther.ter-

:-/__ race -north-of,:the moraine-has ..an.£elevatlon-:ofmpproxlmately.:480 f.eet m

::,A_T_-,'and=thesurfade_of che.morains.,:,has_-anele_atlon-of.480 to:'485feet n

:_ .".A.T.,Therefore,'the moralne_.qulteprobablyTsntedstes-the up.stre_n-_rlver
n

terraces.

OTHER MORAINIC AREAS •
Several other morainic areas as also described by Salisb'u_7 , are

located in Sussex County. One such area may be seen I14 mile northeast m
• o, °

of Augusta. It is clearly seen from the grade crossing of U.S. 206 and n

the Lehigh and New England Railroad. The road running from Augusta to
m

Pellettown crosses the moraine, and the structure and composition of the m
deposit may be seen in the road cut. Salisbury reported other morainic

patches near Brick House, in Montasue Township, and near Coleville, in l
"__ "" "_"r?., "," r_!.':..,t"..._£ .,_L'"'.'""" "'._ ",,.C'"_C _P_.,

Wantage TownshlpT. All of these deposits lie north of the Ogdensburg- m

Culvers Gap mor-4,e, and thus belong to a later stage in the deglaciation.

'_ Salisbury.... also re.ported... s morainic.......patch one nile north of..,Dinenan's,.::_-._,Ferry, m': _,: .+..r ':,".,, ;.._ ,..._f[:I':" ,_,,._r :.:,_.,4" ._,,J "_- ._.,_:,.-- :1', ,_.,

on the New Jersey side of the Delaware River, and another patch about a
•- .. ' . :.. "" ;."" " >". r.F.: ..... .'.'; : "'_[i.... :z;_. :.tJ_. n

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

7) Salisbury, R.D., op. clt., pp. 275, 500, 354. i
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i these' deposits, but since both localities are heavily forested, the _o-
raintc patches may be h4dden by recent vegetetion. Both of the patches

II

I lle s_uth of the Ogdansburg-Culvers Gap moraine, end, if they do exist,ii

represent deposits made by an earlier stand of the ice.

| "
h

_rEast of Sussex County, in Passaic and Morris Counties, _-y morainic
il

areas 'were seen, especially in and near the valley of the Pequannock River.

| ,
Althou_h no attempt was made to study them in detail, their locatlon and

,i

I dlspos_tlon suggest that they represent the eastward equivalents of theil

Ogdensburg-Culvers Gap more/no, and that they are quite probably correlat-

I able w/th recessional moraines in Bergen County, farther east. The morainicIr

[I

i patches in Pessalc County are bast developed near Oak Ridge, and those in
il

Morris County, near Newfoundland, Cherlotteburg and Butler.

I CONCLUSION: RECESSION VS. STAGNATION

I rThe existence of one or more recessional moraines in New Jersey doesh

not necessarily cast doubt upon the theory that stagnation of the glaclal

I ice over large areas played an important part in the process of deglacla-Ii

!

tlon_ but it does introduce the thought that the ice may not have stagnated

over as _-Ideareas as has been proposed by some geologists. Much evidence
h

4'

i of the former presence of sta_mant ice can be found in the valleys or parts
;r
il

of valley_ lying betx#eenthe terminal moraine and the recessional moraine
Ii

I dascrlbedl_above. Fully as much evidence can ba found in the valleys north
4_

of the recessional moraine. But the presence of the recessional mor-_-e is
ir

| "proof of _ active Ice margin during deglaclatlon and is evidence against
I

the compldte stagnation of the Wisconsin ice sheet in New Jersey. The roach-

| "
anlem of deglaciation, therefore, must include both recession and stasnatlon.

!
!
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