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?;;: R S drif zones Hill be referred to in this reporﬁ as easterﬁ and R
! ( et .‘ wes*‘cern segmen'b. ‘ , \_1 “ \ ’<" : :; :
’?{ | %}'}J;éz.:%j': Field maPPing Was under%aken in the sunner of 1976 funded T
’ﬁé—i ‘ ’ijf: by a grant from »heLTeduorary Commission on the TUg Hill.\ The H:_ ]
;éz “';itéﬁiﬁﬁl, Pu£pose of. the investigation was to map the Surficial geOIOgy e
B3 L The Tug Hill Coig area and ielate the distribution and properties 2
= g ‘;j i of the Wetlands ;o the Quaiernary geolggy_ The study area 't Cfﬁ
e e EIR z~-;¥g;;;‘.% LR B TR Q‘ \.;f: Ll
- {?ﬁ- L Ol ‘if:.j e ;:Q‘;_: T A

glacial landforms play a large role in the retention and diversion _

' Introduction

_ ‘d> The abundance and-dietribution of wetlands on the Tug
Hill ie directly related to the’ glacial drift provinces recognized

by Street (1966) to the south and extended to the north by this :::‘
study The nodes of drift depoeition and the‘origins of the L,,

/

- _./

The central part of the Tug Hill Plateau is characterized
This hummocky terrain grades o

of surface and ground water, leading to wetTand iormation.

by irregular morainal topography.

into streamlined topography to the west and to the south (Street, o

’ The upland portion of the plateau serves as the divide

i;gg‘ 1966)
between the Fohawk, Black River, Oneida, and Lake Ontario drainage ‘

) basins.; The upland region, 1ocated ‘on the eastern helf of the .
B - ( N
p1ateau, is centered about the Hichigan Mills area in Highmarket. 3

-5} This region also serves as a boundary between the glaciai drift

Z;;.of the Tug Hill. The drift to the fast of the dtvide difiers ‘;1"

: v distinctly from that to the Hesi; while the drift within the divide
) Street (1966)

identified this nixed drift ‘zone as an interlobate moraine
L
Folloﬁing Street's nomenclature, these

. \.

(Chamberlain, 1881 82)

. area displays a mixing of the two drift types.
B -< ) ,\u\_ "«
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| ,'(fig. 1) 1s cémprdsai of ‘the nine .“:o*ems. uzzder-tﬁé- p;'ciﬁncé of
the Tu,g Hill Commissiom Bolys ton, Eedi‘ield, Florence, Oaceola,'"
Hor‘i;h, Pinckney, ntague, ffi&r‘tinsburg. ami Hig"ma.rkat-b!est

".:\‘mrin. Surficia.l maps ﬁare prepared on U S Geologic Survey

7* mjnute qu&drangle ma.ps. F‘igure 2 shows ‘the loca.tion of the

nine tom .’m 1"esp@ecﬁ; to the’ ouadrangle ms.p base. The deposita; - .
LVAshown on tha accompa:xying sur“icis.l ma.pa he.ve been ob'-erved in o

_‘: the fie]d . or intarpreted frcm *“he .,opogra.pm raconied on the

U 8. Geologic Survey 7L mi*mte ’copographic rsaps." Limi‘bed access
an& poor exposure, par{:icularly in the cors - region dic"ca‘te tha.t

S

the contc.cts eho'fm be approxim&te bounda.ries. o g L o -

- ~

- "-‘.z*".

'1‘he 'I‘ug Hill Platsau embodies approximtely 2000 squm

-

E-'\

s mles be’ckeen -the Adi_romiack Hountc.ins e.nd. La.ke On%ario (fig 3)

" of the plateau are less disti‘aci than the shaz:ply temed —-' -5

; ‘~ ~. border be‘tween %he tm Wsiogr&phic Provinces.

' He'r.fell (1940) e.rgued tha.t the Tug 1{111 Pla'teau is a '

Its eastern a.nd northern bounda.ries Aare- rarked by the Blsck River

Valley. ‘I‘his va.lley separaces tbe 'I’ug Hill from two o'ther physio-
gra.pnic provircesg thé St. L&werence Lowla.nd to the north. and the

‘\

baunda.ry of ’che Black River. 4 To ths som:h lies the Oneida. La.ke

basin, and 'ao the uest lies .Jake Gn{;a,rio. . The ‘I‘ug I{ill gradually

slopes w the southusst *_m,o 'E;hese areas wh.ch lie Ni-thin the

present bemeen T,he westem 1owland floor ;.zzd ‘.he p‘l ateau, Jche;

shoreline of glarial Ls.xe Iroquoa.s 19 cusioma.rily taken as the S

—_— ..». " o
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- the st‘ﬂm{:ural control of the One_da ezﬁ 15 hg.m{ lowlend by

| ‘t.he pl& ':"_ '

-
Fan

_/_'-‘ - L . ~

- éc;ntinuatién of & 'I‘e;‘t;iary e'ﬁosion siﬁf&ce from the 4pplachian

Uplands. ‘Huller (1954) disputed that concltsion, pointing to* -

Silurian st‘“ata 88 eviclence tha‘ a con“ti.nuous ercsmn surfaoe -
.

frcm ihe Apple.ﬂhian UPlcl‘.dB *t;o %ne ’I‘ug Hill tf_s 1mp:z:oba‘o1e.
/

‘I'nerefcre, the Tug Hill stooi as a Qeu,.r&l'ta phybiogra file 'O‘?:O; '
vi.nce prior to -hhe adven-t of gLac* a“tion. ‘I‘his fact pla.ya an
1111130“"”56.1‘1‘[} role in tbe glaciaﬁion ard subsequent deglacie.tion of ’

~

,/\ ._.\ i . s - -

-~ -

Stﬂzctu‘re azzi Pedroexc eolosg s

\-‘. ot

'l“hB ‘I‘ug H 11 Pla-r,eau is fomad on Ordc\rician sanﬂstone. o
sh&le. and limnstone (f‘igs Léc5). -These sedimentaxy beas dip

gently southwebtwa:oi away ﬁ:-om the Adironds,ck Hﬁm*t.ains

R - . 4

St“u.ctura.'l.‘l& 'the 'Deds form a cues%,ai which owes its origﬂ.n to\ .

| la:be Pa-ecvzoic tec'tonics (Hanefeld, 1960) Bsurock expasvraa R N

are lim;:‘c,fd due to the lack of "ocal rel‘i ef on mp of 'the plate&m,'

- ¢J

and the surficial éaﬁssits bich also blanket the bsdrock. ,f.;l

- Gcner,.uy exposurss ars ‘r'estrictetd to otmma ca‘ts. , Hawsve-r, I

'bhe eastem bounda.ry of ime pl&:teau is m.rked by x{H‘O badrock

Al

' scarps s;,a.mmg as mﬂh as 1200 Lee’c. abwe uhe ‘loor of tha

. ’I‘he 'bem“h separauiug uh” -txao s»azp fdces i.s developal on ‘the Upper- .

. ‘surface of the ‘I‘renton Lizr,estcne. The best bedrock erpoqures

——
T~ -

- '.‘_ ‘_A . . . J ;_ —v_ -

svmatrical rixlge w’nejse morphology is in agree'nent wi{.h the

N
N

" "'\. P .
P L

‘E'Blsck River. The nioher of tbe ﬁwo scarps s forned ‘in the Utica-n;f‘

T Prankfort shale, +the loner in the Trennontlack River limestone. o
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~, Viem

of Tug Hill Plateau, after Street

. : * R C - (1966), modified 'vit‘rnmviBI‘Ou‘r‘:’,ht‘:’ﬁ et ai_'"-(19b-5
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' '_+ha Tig Hill.-- A

’ the sand ccmponent +o the east. The maximum shale thinkness is e

v

10

are present on the easﬁérn é&ge of the piéteau.l Sﬁall~inligrs.

g

\ of Pre-Cambrian énystéiliﬁes erop out/qn the bench and valley

T -

) floof 1evels in the Constableville Quadrahgle; These granites

_,and gneisses underlie *he 1ower Paleozoic sedimentary uniﬁs of

,
[

The interfingering and r°1atively nonIOSsiliferoui nature

- of the clastics creates urcertainty as, to the exact nature of

—

sﬁon Formauion (Upper O“dovician ‘and tbe %edinn Group (Lower

-3

Silurian) ‘can not be difierentiated on the Tug Hill . The Queen- '

-+

'ston is a red shalb~sanast01e ?ormat101 which becomes richer in

Li exposed in nhe Niagara Corge (Fﬁshsr, 1962), however, uhere is..
-',‘ no shaie fraction outcropping on the Tug hill. This leads to

{_ confu31on in distinguishltg the Quennston Fornation from the

- Medina red’ sandstcne which s%ra igraphically overlies iu.
‘1

Broughton et al (1962) (fig. 4), have aSSi“D&d the joint name

;f I%dinaﬁCucenston to the coarse red sandstonbs of the TUg Hill

The Oswego Fbrmation, 2 grayishugreen eands‘bone, underliés the

Queenstcn—hedina and nterfingera wi th it. Thnse two units form

the cap vcck of *He Tug Hill. These stra 2 in turn ove*lie the

Utzca~Frankfor% iormaticn and the Trentcn-Black River limestones.

'

Previous Hork- ) . f:—\' - . !‘ .

.- The Tug 111 Plafeau is a relafively unsiudied region.
Pr*or to this stuiy the' magority of the geologic investigations
concerﬂinb uhe ”hg Hill were directmd at 1ts nargins. Street -

(1966) was, the only worher to varry on gcologic investigations

| ~in the cor region of. tbe plateau. his work dealt with the

. the suratigrapnic rclaﬁionsnips. “The boundary betWeen tha Queen- ‘

\



11

’ glacial geology on 'i-.he southeas’cem portion of the 'olc.beat.,
~exﬁeming 28 far no*bh as Hig‘\maxket ezzd gs far wes‘h a3 Redfield.

- 'tne gla,cia_l geologf ‘to "che neth of the Tug Hi]_l regim as far

/

IR south o5 sm Creek. Glacial drift cha.rac.,eris'tics ware studied
L by Kaiser (1938) in the he}dco 21“"8.. nright (1973) i"l erprc%ad

' - | Ty _5 - Until now, the gla.cial rslar,ionshipe of the core region
o T s had been extrapda't’i ons 1"‘1‘ora the mimeze'—*a of the pl&ysau. o ‘
R This stv.dy is -tha firat datailed s‘tt!hr “of the central Tug I{ill

R -
P

- ',_. L pla'tee.u. '
S B

. P
1 o0 e . - . T,

AN s Gla.cia.l Ceology o:E‘ the’ mmn o i i - ,_:_,

Gimmberlain (i885-86) arguei that the Lau:r:an'tide 1ce shée’c

.

moving southmm fron Canada in o New York cleaved a.roumi the )

SV R '_-:".; o Conaequently the Tu,., Hill Plateau at a' =ubstm1tia_ly 1ohe:r aleva- o

T _‘_ ’cion ﬁag a}so buried beneaih glacial ice. Suuseqaent workem

: o
[ .7,

4_\-“’. : have foumi evidsnce of a fmfhhe; sa’mivision Gf vhiB lo'be fmto

e

o T T s an Ont&r"o Lobe a.nd a Bls.cx River Lobe. 'Ihe &dvance over 'tha o

) as the ica tn_cl ened in i’cs sou-bhz{azd a_rhanca. As the ice en-
N L \\" ‘ croached mrer ha tfestern par{:ion of the Tug Hill i-b :f‘lowed in a-

southea.s-terly airec“c.ion. The local ice f'!ow direcnicn c&n be
2

ae'{:av*nined through ans_lysis of oam.mlin orien‘bation (Irxu_ller,i%B)

: T ’I‘he Hedina-@ueenston and Oswego Ss.nistanes forn the cap “ock

v ',s'cewart (1958) and 1 cClinteol aud Stewart (1963) nVasﬁigated ~

-!;he glacial geology in “the One;da. L&e b&sin as fs.r east as Rome. A i

) .',_';.'ﬁ'—'_' _‘ ﬁdirandack Moun*a.ins and evemually ovsmoppad tha. uplc.nd region...‘

westsrn margin of ‘ahe plateau by 'bhe Onta.rio Lobe na.s accomplished

~

o

“ . "= Psllipticsl mill, strenlined by glacial flow ~ - . LU

[ o T T e

Fl
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IS

over ﬁhe western segmant of p.e Tug dill. Thnse s%rata offeréi-
'_greaier resistance to glacial ercs*on thon the ueuker srales

..and limesﬁones erpcseﬁ on ths aastcrn segment cf the nlateau._

Due to the strubtural or4entaiion of ths Tuo Hill, 1t is” probable =

that Swﬁds Lone sureta had baen sbrippwi away -on the -easiern segmant

pricr to the 1a3t glac*arion.' This couLi have bean &ccoaplianed

- by normal f1uvi“l ercs#cn actiné on the surFaﬁe of the pl&teau

*,

':nince 113 I%leovoic uplift, or by ﬁravious Plnistocena glaciaiions.

B lKaiser (1938) dnmonstrﬁﬁeu *hat the drifi prsvinces “of the Tug

[ . (SR

~: such as Innan CLlf to _ _'

T -

Fa

Hill reglon are derived f“om local be‘*cck._ "he absence of

i

Fédina—Quaenston and Osaegc c&ndstawe ¢rom the gl&cial drift of

*he eﬂstern segmeni suggests ﬁnat the;e anratigrapn_c units were

:aosejt prior to the ?ast gla&laiisn_of tha blate&u. mhe wcstern

. segmsnt, capned by %he sands»one strata (I*g. 4) displays ne .

evideﬁce of glacially gouged or ylucked (Jahns, 19+3) nopography

Such dramatic erosional *orms as ex¢st in the wsutern segmnnt cve

' their owigin ta glacial melﬁwaﬁcr eros;ov ﬂhjch produced garges ‘

.

]

<&

Tﬁe easte*n segdeﬁt of the plaﬁeau reflecos a more compTax !

7 ~ -\

yle of glac1al erosien.u Steaart \i 58) p“opssad uhat the

terraces adjucent to the Bl«ck RiVer V&lley are the praiuct of

Ve \‘

gl&rial scour a¢ong tne _weaker shale and Li%&SbDﬂB stxata. ‘ "~

T Janns (1943) dewonstrazed that pguczing acﬁicn on the lea side

< of~bedLock.h.lls aecount ed for gre ator amounts of gl&cial exd icn

—

then scouring ﬁhicn produced polis%edE genzler slopas on the atoss

of bedro»k obszructions. The au*hor sugges* that as ﬁhe Black

River Lobe th*ckéned and moved onto the TuD Hill in a southwsste 1y

directicn, it was able to fravture and pluck the weaker bedrovk

.l‘

EN—



} . - .
J ~ r,, - - -

S -

e units on tha margm of the Ble,ck River Valley- 'Sir‘ce a °°?“~P°mnt

oo ' _~ © ot £16w direc‘bion of the Blacx River Lebe wea gtA11 directed to 0
;- ' 'f | the suth dom the vaney. scouring aoi;ion prccmced tho well )

‘ " ‘ ﬂ \ definoﬁ terraces of the eastem mu,rgin. ' L L a
: S L ' R &r‘cant of Glaciation r »_‘; o - y-". ) R . —= 
i . | ' _' :‘,\ Fa.irch.ld (1912) suggea,ed tha;t vihen ice begazl to “ecede _ |

T ” .. /r“~ off the Tug H:L_l Plateau it again semated into tﬁo ?mo@s. ‘I‘his .
; B sapara,tian firs'h e.p@arsd m‘; Gbmer H:L.J., the area 3 higbest - ’ ,
‘ e : elevaticm. As the ice :tomsa into distinct 1obes the Ontarto |
R ff'{'v;, s Lebe ves far laa:ger in ex"gen Tn the Figmrmke‘t area an inter-
o ,“ 1obs.te moraine fomsd be*tween ‘the two ice lobes as a. distinot o
‘ \\ ., A zona of mxing of - eas tern- erd wea’ce-m drif*h wpes._:fhe a.pp“ex-- |
. SR B N\ , imate n;ximum :bounde:y\of the' two 1obes can therefora be *takan as \ )
AT e noﬁhasouth trening .mterlcbate moraine m Highmarket,
| [\ e Glacis.l Dapesits of the Tug 1{111 ,;;, bl T AR o
[f\ = _,;;; ’ ;" Glac*!el drlf“t censists primrily of 'bedrock ma:berial i—.ha.t

B 'b%sn a‘braded, *trﬂ_nspcﬁed end depcsited vy glacial ice or
- mel‘bt.ater.' Drift can be subdivided into tro roughly d.istinct

R V ‘typezsl Lill, mich is a non«stratixied sediment, a.nd s%ra ified 'L

P AN [
. o~

BRI L arift (F'lint, 19’71) "‘he *Lwo arift types @e mdaticnal composi-

. S _ g t;.ons,lly and a:ce oft en depﬂ)sixeai tcge’cher._; RO .
e il Depostts” K f A R ';, ',' i L
S K o ‘ - Lodéement £111 is a r*onpanted, "redorzxinan‘bly unsor’c.ed B
o v | depcsit tns:b 1s Ior“«ad a‘b ‘the base’ of a glﬂcier wi*.:hout the inttsr-
. ‘_ . {, action of water. ’Rae ebsence of water 2; 2 depositional agent B
N o al? ows for a wide renge of grain sizes in a 'bill depnait. Char-
--?‘: } acter..stically. 'till is conposed of 8 fine-grained mE:brix _,‘.
] \ S ‘i-h',-;f derivei from local bedrock, and 1arger clasts which ma.y rzmge up



- AR - ‘,o bou_der sme. Ioigmant till varips 1n combosition ‘ ,

a N i‘rom east 't;ﬂwesf., reflacting the change in under”!ying bed- : ; ‘.
L ' rock as \He]:i( as "ﬁhe Eirfg;ent flOrf direc’cior?s of the On-bario and 7
DT e Black River ice 1ohes'_. e "odo*men’c il dénositea ‘by the's .,outh‘-j” ;-
-»_: ” SR e casterly ‘bravers ng ,3.C6“ of Jie 0'11:8.1‘10 L:)bel were principally ,, "

’ ;3'- ) thair P&rent bed:ro"k r.rza‘carial.“ Thase tiils have sand ’c.o sil’c o
3 4 si'fe naurixma..nd con ain a s'nall perce*ﬁ;aoe ch lime_atcne c\lasts. -

.;; . ‘ R =~ A . Py
. '

- B The 1ine ; ihin 'the till, derived Largely i‘“om the Lo*a.ine G**oup - (

g. l&) CCJ.L.:GS cementation in sone ;Localitigs. ‘I’he ea¢tern -

.
LR Y o e £ S o e e

L . N :
NG RN : ;"'us 1118, The matrix
J A “ k vs.nd -{:he clasts a.re~1arge1y deriv-ad f‘rcm the [-Utlca—Frmki‘ort sﬁéies/ '
el RS :'amd the. "‘renton Groug nﬁeston:as. The inc:re o in the shile and " ’

\ ”,. 4_ T : Yimestme COH'DOﬂenuS is accempanied by an a.lmost compl;a:be absence’ e

’ : . of }‘ﬂ; Ve‘a‘s-hsjrnl sands%one f“ax:tior;;_ ‘I‘he tills of ’ché ééstnfrl”segu.!{.}j V
. y . iz.nent are g:r:a,y t;) b?-own, ’n«ith fine:r matrlx ’chan is Iound 1n the J
P :;_wve-s ue:vg segﬂem... L@ig,'nen'f' till' 15 widel{ ow{renain by a thin ~ (
( R ’wlreneer of abla.tion "iS’Z'!‘.ll, a pvodﬁct of glacier wastage. ‘l'his 7
) | ) ma,te*-::e_l’ was lzrarsﬁp@orﬂi;ad on uhe glaciz,r sur%‘a.ce and was -_Le't -': ' /\:
- _ LoesE e dom onto uhe anderlymg sur ace as %he ice!mass mel+ed down B
) . ”\ (i‘ig. 5) Ablation 'aill v'as nct *eworked b;;r nelf,wa’c;r and_ .. B \. ?
a ;: .. ’ ,' as a rasuit ii: alSO is- poorly sorted as +0 gf*ain qize. Hoge-;rewr,' ) i
- ;\,* ) sinca (* t was no‘{‘: (exﬂp¢ace=d at .‘,he 'Dase of a:\ﬂowing ic;‘sheet, L.', T
: Lo i’c does not possess the cenpactneés or fi:}xélng;rix cha.rabtér-;: ., L

= l . - e T~
i - - '

- ". is*bic of 1odgmem, \,1115.,_,; . -_j - _;Ip B : ‘_:

S In ohiS report ‘both: lodgment till ancll ablation till are’ -
L , re;.erred to a8’ ground mora:me. I'!', is withou’c qaes»ion the most ‘
e e widnspread deposi‘h found on the Tug w11, '}J T



Lmdform Com;csed of Till L ( ,‘ . I

. }.- A ‘I'ug Hill 1ar,dmfra3 ccnpnaed of till ca.n be subdivided

K o0 ,' into four categoriest r@c%s* onal moraine, a?.alsz‘v.tj._ons moraine, g.rm.nd o
K ,-_" moraine, and br,droﬁk cont"olled *hin drift covér. i

e _;‘_'.:JLj _ Recessiﬁnal I'io-*aine . _j_ ;f; o F .‘ N

.
— i

Recessiimal m*a*_nes ure forzged *——hefl a glacie-r attains P

T ok fod
\_f;’ ERA ‘a tamporary hwige%. equd.librium. A'ivance of. new :’Lce 1111;0 a regim -

‘ i D= is -%;armﬂ.na"ai a.-t’ apprcyin'a ely the c&za 1oca:tion oy 1ncreased

N S \ . a,'bla'&;ion a%. tha.t 1oca 1on cver a peﬂod of| timee 'I’be mterie.l

\ - N incorporated .eithin ‘!:he ice azxd on tha icel surface is dSPOS:\.t@d :
y -‘ \ ‘a.t -hhe élaoiez: terminug fm@ 3' ""1536 PBIﬁllel to ‘the ice B :
/ ’ S } — margin.' Recessional morm.nes a.ra apptoadmately ll{) fee-t high en ‘;
v »N the 'I‘ug Hill. They occur as & series of liow pa.rallel ridges
A .. . ‘ wsua.lly sepa.ra.‘cad by wetldnds Iodgren'b =9;{5.11 is the principal

T f F-_": 1\ . } cemponent wi-bh a.n 1rregu1ar s\xcface blanke;t of a‘bla-tian %.111. C b )

. } ) e , A‘b '&he "germinus c;f a glacier considerable volumea of msl“t;water

oL ] PP
Lt < . ~

A .‘:\'.- ‘- sre discharged. nﬁrefore it is not uncom[mn 'to i‘ind apotty deposits

* ; - of s«tmtified sa_,gs am gravela asaocia. edt 'ﬁi’ch the a‘bls.tion till.
T S e e degos.uts are graia'hlcnal, belng dfstingiiehed on “the basts
. { . : '.-~o‘f e.moun of wa.ﬁer presnn’c during depcsiti'on. / ,."'-_-1. f::' . ‘_~ . _\ o
=y / ._ ) L The co»e re,gion of ’che Tug Hill 18’ dominated by recessicmal
Tl ‘;:‘\';'mora:}.nes which a:d:and nov’ch 's:ni to Hatertcwn a.nd Gopzm-ha.gen SO

B e f’-'_(Stewart and m:cclintoch, 1963). ard fo the, south into Ave and.

\ - \ ;.'_Boonevine (Street, 956). _The’ ea.rliest r‘;raine belt to form in
x S ( the suudqr a.rea was ‘the in'terloea-{,e *wora._ne in 'tha Highme.rket e.rea
.- 1 (fig. 21) Sevura.l szaall m@raines Occur to the eas'b of “the 1nter-

—

AL R : f,"-fl;l'l- | '1o‘ba£e- region in :{ighmarke* and I"minsiburg 'Ihnse moradnss are -

: : f oriented noﬂbwestssmmheast &rxi become ycunger 'to 'tha norbh :

SR



SAR ,'I'nese maraines mrk 1ce mginal pcsltions ?f .,he Blaok River‘
‘,. T :{'Lobev as H: retraatad off 'the ‘I‘ug KL, Lot ‘

" _»;i o _ _ﬂ A | Hideireceasional *am*a.ine balts occ'uri.%.o 'the woot of the :
‘ ‘High.b&rlfet interloba te’ moraine. "‘he Gsceola; and Red ie'lrdg ’mc:r&ine:s"
; ‘ L mappacl by Street (1906) exta"zd o tha nor‘%.h ip to yhe to%ms of _
A ' : -'i"‘b’.antag’ue a.n.ri }icrth. . 'Iﬁe nositien of the §9¥§_em ma.rgin of the \é
) \ e ; _Iﬂsceola. Mora.ne éomplex probpbly occurred;a’o 'the same {-,ime 5
_' the mrmtion of +he s:.,al_ler ﬁorai?es ea‘s;% o:f the ir‘i:erlobate_ y {/ ;

‘ , g g / fegion. ‘ m Osc_eaia ::..“kd scn..th into “Flo*enﬂe ["c.he C%ceols, mora.ine

Cems s

m T seaecl
The orientation ;f}he \Hes;!‘;rn
‘ . ‘ segment recession&l rroraines is generaliy‘ nor’thxsouth away fromA . R
' 'the influence af the Salron ‘I‘Boagh. To uhe‘north in the uobrna -
™ e _ s '-'.armore east-tfest dircction\. "hia al ezfa_.?.on in movama orientation
.’:, jﬁ: - | is & preduc% of ihs Hi+bir&va1 af both ice l?bes off of the 'I‘ug \
S ;f»‘-.'\ Hill a.nd their merger into a sinéla ix-cewf‘l.'oni in 'E:he Sa.ndy Creek o
| ’ ':‘-_;- “ area, as denoted by "hcc.lintﬁck ar;d S ewarf '3 correl&‘tion (1963)
z . IR R of these mora_nes to the F'ort Covington b‘oraine.v" ‘I‘he fea.turea C
,« - in Pinck'ney sre tbought to ha tbe youngest on the ’I‘ug Hill \ -
Abla.,ion rfomne A : e o : S
y , ) - Asaocia ted with 't‘me rsccssimal mara.ine -r:;dges are nenes
'j"_: ; ‘ c;f ablation urra.ine.' /In -tr'wese a,res,s accumulal tlon of s.blation drift
\{‘ s m sﬁficiantlj 'r,hick a5 to m:ez:ent no one tre.ceable moraine -
Ll T ridge.'; ;Tn some instances t‘he umerlying drumlinized topography

- 5/ N v " complex reflects '&he nro rusion of 2 s‘:;a.ller, sun-lo‘be dovm the ‘(- v |

17
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'?: between recessional moraine ridgas and are interpreted as having

. . S . e R | Lo
- Y . s “ . A ‘_ - - ; N . [

- can be deupcped, but is anply blanketed by the irregnlar abTa ion

;'Imorains., Areas of 8b1dtion moraine are commonly interspurasd

;J; formed in zones bahind the recessioﬁal moraines. These éreas,,

D R ORI i » [

'as in the casn of ha repessional mora~nes become younger towaﬁds"

. \ =

}1thhe flan%s of the Tug Hill It.is not uncomman to find pﬁcrly

I, 1

ﬁf‘;stratixied gravels associated ﬁiih tbese zones due zo ﬁbe affect

of r*altzfater. e \/“-' o i i_,v'—- l : SR
S ": ~ T o o ‘~./ O™ T - s ;
L Ground Foraine ;J~,f_»y~ ,,;n<-.ii AT , . .
- el ey ,__ . __\ - ~ Ho , R e~
5 - Z 2 3

T .»"\'«" <

Grousd ma*aine arﬁas repregent zonss 6; activa deglaciation.

- . ~

.--w —\

L“drumlins, reflec*ing %he regicnal flow direction (Fuller,1963)

ffGround noraine areas_in the eastern segrent are small due to the By

4—,. ,lc""

-,.

of upper suarp. Graund roraine areas ara common uo ihe west of

Ce

%4

R

Tiw peom . AN

\ll

| f{ ' stri pe& araas on ub& ”ug H_ll the g“ound mc vaine cover.
ia sufficiently tnﬂn (1#35 than 5 Leet) to al’ow tha underlying
bedrock to nontrol +he tapagraphya m» of these araas border

glaciai nmelts er ch?nnelb. where fluvial erosion wes great enough

uO strip aﬁay the surfiﬁial matarigl expusing or nearly expasing
- .\|

- tha_underlying bédrock ”he largest convinnousvarea controlled ;

T

by bedrock ia ‘the scarp faces of the eau£ern ﬁ&rgLn of the ,
plateau.~ Tha nearly vertical face 01 the scarps LE:S not conduciye
. ,;'__ ) ot R P -<f . LS s e, b N -’»i s ) 1T -
g AT el o e
i - A .(‘\-: ~ | =7 ;

over uhich ng squilibriun s att ained m the glacie; budgﬁt. A.s-\li- |

;a result. thega arjas are dcminé%ed by southﬁe tevly trending f}ﬂfi,

‘f;:'proximity of tﬁe Black River Lobe s maximLm position ﬁith the edga ;j:



R s SO

o .P: x‘ . l ) ~
e A ‘blccks. ’dhen “the ice ‘block mel*ed dobm tha k&me '-.as 1ef+, as a'’

I
L . “

to deposition. 'I‘he ba,lance between glaciai erosmn a.nd dep@-

I 5

e -“ glar'ier ’oa.se (Bgultén, 19“' Ll) Car%»aun aress , particularly m

‘In *hhis .LSPOI"tg areas e;bi.ch display bedrock con'trol é.:::e’:iaapped as
X : ( . \ .
"’chin drif cover", indica‘ting 2 su:cficial c'sver 01 0-5 feet. .

,..l

- Stra'tified drii’t is tha't rua‘terial 5’hich a:t oﬁe g,ime wa.s

,f-

embedied cn or '.ai’c,h_n a gla::ier, bu—t was subger*uentl:[ reﬂoved
e -

N r
.

l i - - -
vl : f R _\‘\ e - I

et \ —= et

Haﬁer. ‘T’hese depssits are comnon -l'.o the stagnadng margins of
|

iy

mmld ovﬁmm End dest“ey thnse katerlaid deposits, ‘.harefore they

B a.re almos ‘eyclusively res+r'ictad to siegmtw ng glacial margins.

r -

- s - X A - - e [

A-\’::" on the ‘I‘ug H111 ;  KA : L IR g

\ '-_ . . f.'-" : ‘{c.mes a:re conica,l hil..s es:r: sands a.nd. gravels t.ha.t nare

deposite*.ﬁ into impoqdmnnts on the adfaca of sta,gnaﬁing ice
Vs

\

pobitive feature let down cn%o the snrface 1of the mderlying

e oo A T o S e P . ) . -7 N

- sl e

; - sit.mn is a f‘\mc*tion of valocity, mrerburdsn and za.a:cer* al a.t the ;

_Redfield a‘l‘ld. OSceola. exhibit ‘bad:r-ocr con'trol. "‘he e:@lan& icn fc;r

that eontrol 1ies Wit hin the intera,c'i'iﬁn of those variablpa. - L

3 e '/" R
N

RN o Ice con'tac't stra‘hif’*ed drift deposi"cs a.re thoaa wﬁiﬁh ':—. E

S%ratified Dvift DepcsitS\ fﬁ'xai" ' _v' _k;*" 553;1753;‘~1m{f[*f‘}?7”

R

by glacial neTt*'a*ters ,"’I‘hesn depobits e.,re comsonly sorted as to*:-' <

N \_ < Al

._: gr&in Size. S"Gr&‘tified dﬂf Can ‘he Bubiivided in'to 'tﬁe cg,{;e_ { l_l:" :
5°riss‘ 1°e °°n£&°* s*ra*‘fied drift. ‘ad rion ica céntact atratified! :

nere depasitad on -top of or udja.r-e'xt to the ice mass uy nmning "'3.-3',,;‘5_

N

S ' P f::,
N All ice connact depﬁsiﬁs .n uhis mpcrt cJ.‘e bimpl:f mapped as ice .
L "“‘:( ',' — '/
SRR contact. Several variaties of ica contact dri t can he ohewed

laciers, where :'.btmimt mnlthater is presant. ) Ac‘cive glacial flow ( ‘

NN
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~ L\ SN o7 £ : )
- PO st . ‘('/f . - A . e e -7 " . | -‘\- - -
PR PURREIRTE deposi’cs. Kames a.re f‘ctmd 1r'r*=gularly sca‘t‘tered amongst 'rec-%s.;- -
R T

, ‘* .j_iona.l meraine-s h‘here active 1ce a"a.a more dozainant. 'I'i:vy aL-so eccur :

' v ) as 1rrenlar o'cavel knobs alc;né ‘che valley walls of ”hne Salmon J
| - T-cugh a_ml *hn ‘Wast Bra.nch Fish, Creek va,ney in ‘{:ha wasmale i )
{ - “.;-“: u&&r&ngle. - :_ l ,ﬂ\' " S 1 | \
- ‘_ : ] Eksker%s *“e 1013 sinuoz.s T dges of glacial gra;els tha.t

R y ] " N wsra for‘ned by aub-=glacial rivars exaa.n:;!‘ing f-ﬂom ﬁhs s*cagn&iion 4~ L
:l,’:-j R » v 7. ,r—:one at the glacier margin.: Elskers are found ih ‘the valley of the /
; i . }j {é;"' hortl; Bn.nch S&'Lmn Rivar. g "‘xese eskers a.cted &8 the feeder *cubns

, " : for\‘tha /a‘bu:zdant g-ave.ts ox +he Rec;fiald sre]a.‘ Simila.r deposits, ; '

B / a;ti:ngJ in.j%hef;zaz;.e capac;ty, ax; fo&rﬁ in- th; Hest Bra.noh Fish ’

,\/ -

Ry | Creek Valley.' Kame terravns ars also *iver daposits. ‘I‘he glacial

' I rivers which la.id these depas;.ts dom:x i‘loxeed 'between tha ice mgln‘

Kl T\-

PR arxd bed‘»“ock valley walls. | Both tarrace Lovels oi‘ ’che esste:m L

\“.-_’) : e

ma.rgin of the Tug Hi 1 sre beunded by n,on’sinuous: ka.me ‘terre.ca e

~~~~~ ,/

dap{"”“’“*' The ‘maﬁal ia a fine srain we‘ll sor’o;ed sand. which L

o Ve _ . was deposited ‘as 'i',he rccseg_lng Black Rwer Lo'be was trapyd age.inst
)l e ay 4
T T T _"“1_5 T 'the ac&rp f‘mmsﬁ forning first the uppmr r,hen 'l;he 10%.'ar kame LT

terrace. O SRR

_ﬁ__i

. » Af'-';f:"f-. : ‘{;‘“ﬁ"v, ) Non ice contact stra.ti ie& drif% deposits a.re thcse setiimnnts
T - W‘lich bave {been da‘oesit.ed by p*oglecial meltwa*er streams. ‘I‘ug I
’ :, .'_"f‘ Hill outvaoh deposits r&nge i_n size i‘rom sil'ts to gﬁavele.» Outwash

e ] areas are. characterived by :tls:t upper suzfaces 'iiﬂif‘h gently dip

= - - amy fro-n the glacier mazgin Two types Qf outwash deposits are B
- ) / ' prosent ‘on »he ’”ug Hill: outh'ash pan and» ial*’c.as Outwash »

T pla.ms are found in Redfie]d and *‘lorcnce. The:,r are composed of -

e Hell sor*ted and stra'tiﬁed s:mds aml gravels 'I‘nesa rive* deposits

; : J _ e grade 1n+.o 1a}{e deltas._v‘lho deltas ars. confmed io the Salmon S
- "-'.l“‘-" - ": o ¥ ’ l."'x - __4 . ‘\E * 4 ; (_ »‘ P - : v



' ; :~i/vThe thrce a’cyles ox deglscia.tion intergrade. N Am' in’wrmediata

I

o / Lmiscapes d aciated in this mmier are dominated 'by ice contact

.- ;';depasits. 8 Jcm:s (19&1) and I\oteff (19711») have recognized an mter- “

: Luﬁii&";e stjle o:: d_eglaciation ‘between tha tﬁo previous examples.

- stagnahon is pcss§ ble. Ac%;ive ice bIC-UPh‘t ma+er5.al i‘rom the 'base

. -of the gle.ciar to the surfax:e 6f the m:zrginal stag;nc.tion zone a.long ‘

. - ) . v : . .
iy - . B A . CERP . i - B} . L T .
R L ST T T 20
. ' i .~-K - el . M . . N . - ’ .

Trcugh wnere successive glacial la.kes were 4‘ormed a8 the ual’acn

su'bnlobe wi-‘-hdrew from uha'c valley. ' L = SN
Id“-de Of Degla.c'ﬁ g{,ﬂ_gn "’_4.'. “\‘/ : L

vy N fa
~.
-~

- N

_'j':"_ / Glacial re res-t “rom 2 region conn .,nly occurs s ac*tive—"f._ v

' »» ice wastwge or ‘b:y' :t.:ass stagnaﬁ*ion (Caldﬁell, 19’?6) In the fimtf':“.

; "‘}.‘

'case, active ice ﬂOn’S tohms its ﬁerminus, hc;wemr if abla:tian

l

”,;“5.3 grea'ter ths,n {:he suvply of "new" ice tha margin re’srea"cs mile
frash ma:terie.l is st111 being b*ought to lthe glacier ierminus. o

- X ~ :
-3

; :"‘his style of dezﬂ aria.tion is common 'to the rﬁdﬁ?est where .'.a:c-ga

lobate For‘aines ﬁere formed on khe margins of the Grea.t La.kes by

;temporary’ _‘till s-’cands in *he g1 acia,l retrea:b. _ S‘cagna‘bion of ls.rge

-,'ice masses is common i;o many axeas of Nah; Ehgland (Borns, 971!’)

\

The have prﬁpceed that mzmy areas 1n New Engl&nd u'eve deglaciated

o "":, wc»:hrs* iﬁe, ‘cha'& had mde zones of‘ Btagn&tion at ’sne terzmnu,s. .

f 7 N

T ~>".mc:ie bn‘tween an active ma,.glng progressive stagna*icn. and MB ‘:f*- .

o

pward airsc’ced shear Pla.HBS. A sta.sma.tmn zone is usual];,' present

) at ’rbe termr.us of a_ny :zlaaier. f“'ha m.dth of that zone grea.tly

e ffects thn narure of the Sedimsnt deposited at the gla,ciar 'terminus.

L 'I'n.s material was “then’ rewor.—:ed by neltwater e.nd deposited on

5 1
'i;he surface =nd beyond the ma.rgin of +he, s{:agne.’r,ian zone. '?ﬁe dts,.a

/_ el

A, C o ssige of-ﬁha stagnaﬂ;ion .,cms can ba *gcag;aize& es 't.}fe bauﬂm

Eé%ﬁeen -hhe J.ce contact depoﬂiﬁs and -‘c.he prc-glarial outwash.
. 1_ ..

k . - .- -
P o ‘o

SO " 7- . o . ) < e L



. ~

N deli*xeates Jche s’idth of the stagnation zone.L 'T‘his av‘ea. r.»a;rks o

:‘;i-,' . Tbe ‘*emainder of ‘E;ne 'I‘ug Hill t»ras deglé;:iad;ed by ac'tifa ~

| 1963) Tbis drif bas been car@&.&qed as caiy &ge (fiv. 53, aegcaiteq;

T“a.cing +he ice con‘cact deposits un va.lley un*il +hey ce&se,

the posi'&.icn h"zare wc’cive ica Eroughj; f eah m-%erial up cvrto uhe / -

4o e

surface of -tha s’caU; ation zona. N"c;hougn no,mora,.ne ridge ' \

3

p“oduﬁed a.t th..s margin, :H: marks an a.ctive ice mad.gir&.. ;esi‘tion. o
: Forge. i
Salmon River lraugh e.nhlbrbs seve*a.l anuartces of s‘?ra‘&ified

drift deposits Hnich ma:r::: -the active ice P&gin during urea.t.

1ce, re'tre ting uﬁh a. rcmimal stgra‘ion 'rane. T%xe presénce

= [y .
of numarou., rﬁcessional no*aines renresent periods of equilibriun e
between ice advsnce and ablation. : _T“xe “plai:mrely 10%: emfat.ion of
‘\ L_ "'A - = - ;{

the mawcrity of +hese form sugoests that this equiiibrium was | \ e

suort 1ived in a.m' me s ci ic arem, : | '

Deulaaial CGrrplaxﬂon o 1:i;%‘{ ﬁ_“-F -
- ~ ’ . N ~-_. . J L

Glacier adv‘ence over the Adiz*cndack Ublmi, mcognized 15-'

by "hamberlain (188‘»86) nas been propa;ed to be represented hy

i

: ,he Iﬁalme drii‘ sou;,h of &ndy f‘reax (‘W;acC].intmk c-"id qv%.et-ra.z;ﬂ:..

A

ny iee floaiug f‘mﬂ -r.he Adirondsmc recri on.f To thn z«or’ch of Samly
- s 1— : LR l

Creek, ﬁucCl‘ ntock o:xd Stevari; mah*zsd mr&mes w"r,ich T,ha,y cor'~-

vy

relatsd uii;h tha Fov't ovingbon s'ioraine of P?rt Huron age (“ig.é)

; L T
Tlus momne sysﬁem he.s benn tn.ced acrrss the norfhe*-n hargin ;‘

./4_ PR

of uhe Adi'«*orréaﬂx U;pland 'through Copenha»en to hatertmm.

~/ -

'_ rfidc(}lintoc,( a.nd Stea&rt _use di fferant &evthsaof c&oona:be 1aaching

L.,'\ :

to pos .,ula e uhs:b the drift sou h of Su,ndy Creek is older tban

f

that to tha nor*h. Stree‘b interpf‘eted tnat the aiff‘erent ca:c- - S

bonata 1eaching dep‘b‘xs on oppssite sides of Sa.ndy Creek Were a

. b

- ol
R N AL

w
I
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‘ Recessidnalvmorainés'inj
"Pickney and Montague - "

- -.\,,;-

(Osceola) Mbraine* -

(Point Rock) Mbraine*

- Tnterlobate with Blackl .|
. River Lobe (Highmarket ...

- Redfleld-Worth . v |’
- Moraine Complex o -

-

> B

\

e

aeaﬂfmaapw-ad
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P

t

s

I
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Recessicnal moraines

in Martinsburg and anﬁague

Reeessianal mﬂrainas

northeast of Highmarketl

Receosional moraine\KwT*

in Booneville n

R

(Aya Mbralne)*

3
]
~ ’

Interlobate with Ontario

Lobe’ (Highmarket Inter-

lobate moraine . i

Interlobate moraine)
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function of origidel differenc in calbonate “Oﬂtent In the

tills derlved from undeulyinr hedroc& V&IiaﬁiOﬂS.s Tha minimum

age of the For£ Govinouon Mcraiﬂﬁ nas baan eauablished from Gin

daisa on marine fossils hhich overlie Fo*t Goviﬁgﬁon till in the.

-~

St. Laﬁrence Loxland However, MacClijﬁock and Stewarc s con—’¥

' clusion tbat Port Huron 2ge ice never traverSed the Tug Hill vas -

disputaﬁ by S*treeu (1966) Pe suggﬁsted that the southeas L,erly _

tOPOgﬁaunic elcvent of the Tﬂg Hill WES3 not in ﬁéepﬁﬁg with

JoE

- soathwes@erlj uary age flow Q1rec+icn. The aut thor ag“ees with £his
_% obquQion aﬂd "ith Strent' uentaﬁlve corre’ativn of Tug Hill
o deglac tion u1+h pos Valley Haada (fig. 6) Caroon 1 dains

tima uhe ratveau from ﬁhe naximum Vblley Heada noraine poai%ion as
beginnlng oefare iB,ODO B.P, (Fuller+an, 1976) A similar timing .

-A of the inceptlon of glacial reureaﬁ zrom oﬁé maxinum Highmarket ‘

Interldbate pcsit*on is a¢sumed in %b*s sbudy A da Le be»keen -

12 000 B P Jld i1 ;400 B P. is pla.ced un 'ﬁhe fornation of the

Gl&rial Lake Iroqua.s shoreline which passes fh*ough the town of

Richland and Lhcona (Tarasmi, 10?6) "hese dates wors ODtained

by Cih da@;ng of pos+~Iro~oois p@at bags. The author bherefore

-

inLers a maximum date of i 000 B,P. and =a nﬁnimum d&te of 12,000~

11,400 B P for ,He deglacia%*on of the Tug Hill Platsau.

Lo ccn;o*m ﬁiﬁh %he WOT ainal orieﬂtatlons ﬁm:eiiately south of

1 ‘; The orﬁentaticn of uhe moraine non&ﬁ of Sa ﬂdy Creek appears

- BN

Sade C‘*eek. uc,rznﬂes in tha tcrm of Pinc}:ney are interpreted
as, being uhB "oung est "Pe Tug Hi11, '

lnsre is 1ittle evidence o subgest that glacﬁ reﬁreat

' was interrupted by rﬂa“vance. _Cne moraine outcrop sast of Osgeola



:1; : Ve T L ': L i _—_ o ’>é5:
oL Cenfer &PPsaré‘io ba composed of prior lake bottem and outwash ”_ roo
. .dguii-ﬁﬁ'/ gravels.:IAl nough this suggests flacmuaticn of the\glaﬁier margin,‘
-527{;f$f¥!i[i{j ,. 1t is felt to be of minor importance and not reflecuive of the B -
f;t’iﬁlf : =}r'fk' overall rend of Tug H*ll deg}acia 1on.‘1{fy-#:f ;a§73[§ 32 - \Tj%
. : ‘ ‘ T’ne degl&i& ion 5f ‘;E‘e "‘ug H.’Lll was almlatively almf precesa
R B cess, yhich explains the abunda,ﬂe of refessiénal neraines. ‘Borns B
.f(1974) daies the L6X1?€ﬁon ﬁoraine in Mw;sachégat%é at 13,000 B P.¥ 3 -

1

o marking a Pcrt Puran age &QVEJCQ ¢n Hew Ehgl,nd Shilts (1970) ami«

t
|

';;Ca“&well (1976) suageSU tbat uor%hern Haine Has ice free between

iz, 100 3.7+ and 11, 2003, /. hess dates are on “the sane odor as:fgls_‘n*

s B S

T{those proposed_here &8 ﬁ;xiwum and ninirum dates for the deglaoi'

] _V'T

- -

°‘:e1ation of the Tug 3111._ Therafsre, tha deglaciaﬁiOn of ﬁhe Tug

s S A
T Hill 1s suggested to haye occurred t

about the same tima aa‘that

}_.
., :

 :j“Jof nuch of Hew England
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) °alm0n River Bsservoir, controlled by a dam.at i

Can Orue]_l Tbe sp%m»ay elevatmn stands at 937 feet asl.

I3

o~ -

B The %own of Redfield is dominated by the prssence of “the 4_

wesiern outlet

."nor%h of the reservoir ilows primarily through the Nor%h Branch

E Salmon River and the had Rivsr._

1fcastor also drain soufhwa

\)

Smaller streams like M1 and

. These drainage chunnels bccupy

/  formed under preaent dra_naﬁe co nqig¢ons.:

. LY -
T vauleys ihat are aeepgy incised and ﬂany are too w1 de to have beén 2

One eycept*on to this

fdescription is tne NoLuh Branch Salmon R#ver, dﬁich occupies a- -

-'broad valley.\,-. f_'

~

-

r

-~

-

Pmet of the drainage courses owe their origln to m“rginal

Salnon Vallsy.

_ glavial meltwuuers discnarged fron »he receding Ontario ice lobe. -
~,}:These mnlzwatar stre ans flowed parellel Lo the nor*h-south 1ce \_‘
ulzmargin, folloﬁing the “egioual sloao, Hﬁich derreases ”rom 1650+
;._feet 4n the Worih enter auadrangle to 183F than 950 feetl in the '

The north-south orienzcd channels of %he M=d

Drainage

-



R i T
T ks

L * _.in tbe Sa.l-'ton ‘.«'allev. SR S 2 k U }__ ;_{:';_,

e e e
T i e

. : S Piver and smaller s-tream to the east were initiated by ic; R
_“-~ “ / ::;'- E»Mginal ris;a-*s. T’npse st;-%m fo;m:zi a.t {:he glacial 'nargin‘ e.nd
;: \ P ::E‘lorred par&l__el 'é;o the ed.ge o‘? he icé." :"‘%h&:e marglnal msltm‘ter -.H.
o - . 5 cn&ﬁnels 'e.are occuﬁe;d 1n snccession frogz aasé tto\ HQS{;. Di charge
o - e / :fas/lgl;ge ggt ;séhozt hved, proqmmg deef imisicin &nd pzrohibiting
S T : _depositicn ﬁi‘cﬁh -'cne chazmels._ Ds%s*?ior{ of autwash m&tgnal
f\ 'did noi accur un‘bil +he_smft Sureams en;,;mrtered 10%?82? g“m;;i‘;eﬁts

REE
e . * "-‘\v.-:i'.,

"he la.rzzest of -the nazginal mbl u‘H& ér chs.nnels ercﬁed the

' i
; valley now occuﬁied 'by *the Mad River, Hhich Joins e,he North Bra.nch

P

e, the north of Harvsster Iﬁll AL ip the ce‘q{;ral portion of {:ha
Redfield quadrzmgle. "‘he larrrer c Lannel of ths %11 Biver suggeata

-._4'(

\ ¥ ’chat ccnsidarable dischaga 01 mel’c&a.ten was directed dozm i'ts

% com:se ai‘*ter 'i:he glacier I-ad receded a.wa.‘l' ﬁ’o““ this marginal R |

4

’ :_,_;posi'hien. E ”he North B'r'anch Salmon Riverlw differs :f‘rcm 'i:he o-i;ﬁer

arain&ge c axmels rsn-bioned in ‘“Ha‘t it is a pro»glacial mal’cwa'ter
. vchaxmel (F‘.'Lint, 19’*1) It was cxva{,ed 'by nel;'c".;ater flOriiZL, awa.y

-l t .
L from t.he glacier tcrminus athpr 'thm byJ na:r:gina,l mel%ﬁa,ters. The

e T e . N

g Norhh Brapch flows in a sou‘{:heas ksrl,r course ‘through drumlmized _

-

c ¥ / ‘te-r-r&_n* .It is 'mt deeplif in,ised aa:r]; the other Red field . .7
v\ :T.,_' ;chaxmelsi i.rz&icating more nerma.l flmﬁ sl1 conditions az-ray from ‘the
\\ = 'rgin of .,he glsﬁier. Flcr?ing cx;er less s«,esp topography, the —
B : ,North Brc.nch aggreded nruch of 1ts oW channel wi th outwash sedimen'b.‘

: T ’
I"hereas ﬁhe north-nsom;h na.rgineﬂ. r-l—.a:mels eﬂm\ate Lrom a recess=

- “}4 gnal» moraine region (1ndica~bive of a,u'cive .L...e move'nnnt), the
- . I
/- R ”

_ ' N f North Brfa.nch formed in a zone’ of ab" a‘H 0|n. . This is evidenced by
» R ’:, h the dicontinuous esxer and kame _;rs+em efd:endmg i‘rom Castor Rd.‘ N

- L :"‘- |
o L. SRS R | . oL

‘L’ o A‘._~ B b P -.:'.
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of this stagnation blocp is marked by an cut%ash heaa (Koteff, -

darves»or Hill Rd., Therefore~act*ve ice was no ionger p%esent

in the tawn of Hedfield whcn drahﬁage davelobed doun ﬁhe Nsrth

Y - - . - .",

-

When ice 110%3 in oa vmlley ‘t extends ¢hriber thun %ha

\

'-3 glacial ice obstrucﬁed by adjdcent uplapds Repreat often 1eawes o

larga areas of the GVﬁended fea 1obe in the vallefs as dri?
covered sﬁagﬁant ice blon’ " T%is nrgceso tocx pl&ce in the Salmen

Trough as uhe Ontario uobe receded kestward THe thicxraas and

;'.;;_ undeformed nature of the sands ¢3d graVEls 1cund on tne ‘north’ )~& :;

i

4 e

valley wall indi ate nhat Ovaash depos**‘ caxried by tne marginal

N P

melﬁﬁater strpams east of ﬁbe Mad River, spread ou% over tns surface a“

of stagnanﬁ ice stranded in the Salm»n Trough. The western aargin

q—

~ 7

1974) 51tuaued in uhe mlddle OL bhe valley to the eact of ﬁhe >'I
N

haterburry and thraw dd. intersﬂctio1. %s active ice ﬁithin the

~n

Salmon Trcugn receded from this margin & p«oglanial lake xormai
Ly

beuweeﬂ uhe ac tive ice nargin and %he s%agneat 4ce b’ock. Tﬁe

combiped flow of the Hox h Branch and ine Mai Rivere floﬁai into

thﬁs 1ak Sedﬂrhnt ueposﬁtea into ais 1axe built out across ths

5 vwllay sOuth of Rﬁdfield Ccnter. Bevcr 5 ﬂf *r*et bads in a"

-l -

~

delta outcrop on the south side’ of the reservoir indicate +hat

~

, soma conucnent of thc f;cﬁ into thi laﬁe was from the aouinern .

- . —
. . N

valley. wll, "'» A ‘7'. B

- . f

As the p”o~71acial Jage dnepened it overtaﬁped its souihern

basin wall ai an el evation of ‘gho Ieet asl aﬁd flcwﬁh sout &ni

dOﬁn the Mad ?iver. This discbarge 15 recorded in the outvash ‘

Pl

'; river gravels 10 phe south of the “cservoir. The lake,araiped S

<

-
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throubh ‘the Ma.d Rivar until the receding ice apened 2 "ower draine,ge

. | __ou'tlet of 000 feet u.sl.»at the western end of; the le.?e. Discharge ’
wes tnen di“ectai g,o 'the West crea'l:m.g ',he Sailzr.o*: zalls. o . |
1 et Eest o:t‘ uhe Ilorth Branch ',he topagrephy is mrkedly diff-,'
ff §; fqiernnt th*n nhat 1n the nor%her; po*tion of Red’inld (Bedfield anﬂ
: : . /;:itfnh'Ceﬁ,er quaaran:rles) hﬂ nm*th, deg...aﬂiation 'E:ry ac*cive .

. ?:'", ice produeed racessional mor..—.lne topograprv. S Abla-tion morame

- TN T

R overlyi*lg drunﬂ.inizeﬁ %opﬁg'ﬁan“xy do;uina.\,es ﬂ«e eas+ern port’« on of

L B

- L »

4‘:-., /’.Ai...t ./
’{edueld. “‘"ne c1 ffe?‘mt si_{les of dep'lauiation sre res :.ansible -
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'Ihe .,mm of Boyls ton aisplays markedl:{ di’ferent surficial
geology ’c.hxm tha towns loca’ced to 'bhe east. Two loca.li ed draina.ge o

) "\xv'

directionp are observad, both dic-tated b;y the glacial geology.

g
{;

. .-?A;.’_‘ f"ho egs{;em partion ox Bcwls*tcn is. b]anke‘ced ‘by a wide zone

ST of a‘bl!.a:l:‘1 on moraine. This a‘bla'tion regiom is contiguoua ﬁith

mapped a.blation ’moraine in wastem Ie'orth and northwestern Pedﬂeld.

The western bomde.ry of -l:.he ablation moraine .’m Boylston, is approx- .

~

f ' ima:tn]:f delinea.ted by Vorea. Rd. to the south of Boyls’con Gem.er. ,

N

SR 8

' La:r:ge quantities of abla-cioﬁ ’—ill mzmtle the observed underlying
' drunlins, The irreghlar pi ted surfdoe of’the drumling ts the

| -:'-._ -.".product of 't:his ablation cover, Interdrumlin aress are dis- .

; - ,continuous, ma.ny con’cain Hntla.nd ‘basins (Ta»mazaclg Swamp) The .

w dra.inage wl"chin this zone 10110% a southwlesterly course *i:hrovgh
'{- ‘-the interdrum_in lowlands RN |; oo -

’N‘ To 'the west of. Boyls*cn Gunter the aurf* clal cover is o

v&riable (0-&0 *ee't) Druml.ns are not recogniza.‘ble due ‘to

- . -~ . . | -~
i
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L the ﬂvidedee 01 & north—SOLth ice margin

. ~:ﬁ;“,is thai they are structurally ccn%*olled,1flowing in a bedrack<.ﬂu S

'1960) T Tyt T T e

ndissection of the topography by deeply incised channels. These

;f;_Redfiﬁld.‘ nor is it conformpble uo the overall nor%hwebterly '[} 3
:'d retreat of the glacier from the %es»ern part o: th Tug Hillp ‘. 1 fﬁ -

'?i;ereeP region.; A po:sible ex plapaiicﬁ for thase parallel chlnnels’

>“:;but redirected their flcw beneath the glacier margin (Sissons,

N : _‘ ‘ i .
’_channel.» ”he we<t~rn edge of Boylston 1sfmarked by kam_c gravel' -
L :

‘;K,f le. Thev pere depbsiﬁed an subglacial chﬁnnels emsr”ed cnto the"

"surface and, no 101ger confined, spmeld out depositing their lowi.

K 'f'.zone of the’ Tug 1{111. v L

|
|
|
!
i
|
|
|
|
|

lf‘ 32

i channels: trand to the southwest and are obaerved thrOughcut the

Hestern portion of. boyls%on. _Whis t*end is not conformable with

| indicated by the'

ientauion of recess*onal noraines in sOutbern or¢h and northern :

P

indicaued by the normhnasterly irenu no ﬁo*alnes in the Sandy

4’
R s

'ﬁffjoint syspem. lney probably formsd as marplnwl msl water channels,

-
* -

- "A";‘ " - AR /. . s . - ,.",.

~

: SR
Ice~contuct stra%if*ed drif%vdeposlts are a55001ated wiﬁh

NE

”i’tne channels in western chlsbon. Ebke*s'&nd ‘kamne deposits 1ine ;-'5

';nost of the channels. Currently'under excavation is an eaker

—_—

"::depogit in one of phesé“éhaﬁnels along M;Kibbens Rd. The esker -

“5-fwao produced by a confined subglacial stream aggrading its own ;jf:'-j

\

\

:ueposits alond the cbannel walle. Deposiﬁs of this nature can

N e

be observei in seve*al of t e channels in%ersecued hy Van AucPen:"

The majovi y of ﬁhe surfic*al covew, hoaever, is lcdgwent B

C 411, Exposures of a red, sil+y, camp...cted lodgment £111 ave’ .
ul:; ;{found alnng %zrt R&. This till is characteristic of tha western T

‘/, .

'l‘ -

A
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o moraines oriented northeas -gcuthwe-st, which are superimposed

LT ill- & 18) reflec'bs 'i;he domina.HCe of the Salmon Trs:mgh in the sou'th-
The ice extended f\urther into

;
BRI

atop drumlin topograp?w Tbe orientatio'x o:iH uhe mov*aines (figs. e

the va.lley, '{;han in the uplands.

the uplzmd con‘i;inun.tion of.‘ tﬁe glacier re*za.ined active.

- I -
= na.rg.m of the "ce ad*acont tb "Lhe ..r%h formed a norbheas uerly

. western portion of %he fleld s.rea..

Hhils the maL.rginal zione witbin the'

The *bom °f mmﬂ@é displap,rs a series of recessiona.l T

o

'/‘..-~ o

urough of”ten ca..ved e&ving s’nagaamnv ice blocks in the valley,
'I‘he,

/:r

‘breﬁding front to zhe pesi't% on mpre i* Joined the extended sub-

lobe ‘Hi hin 'the Salmon Valley.~

: of 'the ‘troug’n.w T'ne cres*t of uhe upland region is appmximata]y .
e

As the ics receded several moraines ;

ma:cked by the nortbem towr Lne of F‘lorence'. , Street (1966)

Greek Vallies . was deglaciated more rar»idly Jch:an ﬁhe two va.llies._
: | ‘ : :

|
!
1
[
P
{.

~

-

/' suggested tha-t the- s.rea. be*ween the Salmon and West Branch Fish

z exhlbiting *his orien’c:c::ion We re fo*r'med 111 I‘leorence to "the souuh

33

e



L e

. . ot N " PN - ~
e 2 - . . - B N -

‘I‘his deglacia*im 57‘8"15. dnvelopc-d 83 a mr:oduc% o:f‘ sub-mbes of - S

~

L7 \ ‘the ‘11350* Gr’caz'io L“b‘-‘* ,,>"tending in‘!'o uhSBG vallien. Simi..& o

devr—'-lopmenr. of s»ra:blfied dr?f’c morthologicJ sequences (Koterf y

S 19_7&) occmfsi in the Uesi; Branch Fish Creek Valley ss were pro-
| “ ! ducai ..n the Sa_non "’raugh The p*if’iary s ce of nza"*av'ial was ‘ :
. ! - - egain frcrl J“he northv ohowing the 'ﬁenf ona.l lapn. . Elsvat v
o P .'_--vdBNC“eése '.:cbin the towm fron 1300+ asl, ;n .,hv no*thwpot to. (
A ‘below 66 :E‘eeu asl, in tne valihy.s The *ela;t OYlShi_y of tns'no:épho_
-,_,_.':"‘ \ : 'lcgical seque;*ce's .;f‘o;nd here *s uncleeu. h‘i‘hh *es‘rract to ‘c’he degla— X
\ ciation of the rema;.rxier of the "’ug Hi]l 1 ‘I‘he depos.uts range : G T

: ‘ ' between 600=-650 Lee‘t &sl M ccauxes of {:his elevs:ticn Were depes.."'
\ ﬁ"&i by '!:;e S%,anw*x readvsnce (Kraull, 19?3) m ‘bhe Pome .area. ' At l
; -;‘.:‘: '~!—:he <,-sent tine C‘nam'bev‘s ‘(i'n dra.ft) j_s developmg 'tne re a‘tianshi 5 -
. | ) : “ be{;,:een txese dep%i‘ns o_nd the dnglac?iaticuln Gi]'\@}eko“leida. Sub- - ;
lcbe 'to *‘che qom:h. g ~ L L “, .
3 ) | The course of the Iﬁad River in the ncr“u"xam portion of e
‘ » ‘ )

\ U "101‘612 8- com,a.ms ou’*wach g‘*a.vel deposi{;s. ’Ihese ’nere depcuitsd -

LT ol - w’xen Lha 940' asl sv‘i]lga.y s uncwered {on J&he .:ou..hem wall -

\

of ’che Sa.lmcn "‘rough.. The movlacial WELe uraiaed ssuth through‘

| S : tham DP.L.L]. o, T'nece dep@sits of oathwsh pc)s-i;da te zhe e Cesgicnal

- e B , ) ) 1: i .
: mo*a.,_nea, not ha,ving f'or"led un'til 'che active ice rm,.Lgin stooi well
Sl Tl e 'bo the west of He Mad Bivar. s - T‘
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'igihié 1or*hern dlutrﬂct SUL, es%s that the{Ontario Lobe has 1o 70nger

of the town a.m' apidly becone aceply inc;sed, We erly tvending

‘ swgna*lon and ratreat of’ the la ier t:arminus in Ba:,l.:ton., f"¥1=-. ‘

Pincmey 1iss *to "che north of Worth c.nd Hon ague, and

S - EoR 1

.\_.
‘~

- o [
r,o i:he Uouuh. Re onal mora.ine belts axe separamed by ._’ones K

\‘_.

of ground novaira. . "he ground moraine vsa:ies{; in +hickness from .

0-10 feet. Inr:an GL‘Lf and Sandy C*enk form *}:1 t Y wesﬁern pa.rt

',;I,,'

AR h e -‘ J i ,-..,

tneir ov*igin in part, to ma.rginal meltwa%,ers flo:«ing a uhé_g

. .-\-<

glacier 'te'” ,inhs. ,‘;,‘ o .;_éfi

s

: -“_r e An alt eva\,ion in, he 6?‘ m;at* on of b.Lezc*.:«l fea:curea in™.

-1 1

,/‘ ~ e - S -

. i |-
p*on*inerrt over tne 'I‘ug H:Lll._ ather, an iue; i‘rc,nt Hi’c,hout magor

O N - -

: 'T‘o ’che sou*heast, a wide zone of abla*i;lon noraine was fcrmed by

h S AI'A";),‘

e o P" s
- ‘ ~

‘r‘ecessional moraines progressively change in» orientation from

dee o~

<
northpast-sou’chmast to eau .,-west ln a west 'I-,o east hend ‘in 'z,he

SRRE e l'—» - - L . I, Ll
l

ﬁ_ispla.ys a continua‘* on of *tqe recessional mo-e:1nn complex presen‘b

s

channels The"e chanr\els, .Liﬂe ’chooe deaéfi ed An Redfield o'n'e»_";:;:i

‘ .1obation was dcvploplng aﬂross thp norr.hcrn port* on of ﬂ)e pla‘beau.

I3



e town of Pinckney are interpreted 25 still displaying“the effect

R of the waning Oﬂtarlo Lobe, un_le those to the east are felt:
oo - ' N
ST .. %o be more ‘the yrcquc% of a ncrmhern iﬁe barder. Developmgnt

v T ~ ;of th;s actively dmglac;atad regicn and of the abl atioﬁ‘moraine:

T "i=“}_, and channnled zone in chlszon are Lnter ted t0 ba s¥ nchrondﬁs.
E S mﬁerefore, tive Lce ceparated from ct ‘ing ic@ to the south,

- T T in the Inmar Gulf area.- This ﬂrcaucad rec9051cnal moreines in .

S D the noruh, while ice con+act depcs*zs were , forming in Boylston 3
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_"’Ch_s :er;essioqal mora_‘ ne zane ard i‘r,s ext ension to the south in

N Redf;eld, ;s uhe presence of greater .s.motmr,s of abla’cion {-.111 on

. |
The abla-b* on- sywﬂ:ol (a.) 15 ‘si ﬂply descrip"cive of increased a‘blation

Pl
A No majcr Pleistocene channels xere devslopmi .,hrough Wor'bh
-1
f
|

1

‘r;ha s&rﬁ.ce.' ‘A.Leas of grec.ter am.ation cov]er wrhhin '&he recessiona..

':uone are iden i fod 4.n zhe e.vco’r\psmunc; T,aps 'by T,hf- symbol (R )

m.{,erial ﬂ‘?thin 'the recessional mcraine and' 18 not o be confused

- T

., ( :-' : ) “ B |
‘h’i’hh abl ar,ion *nomne (A) ,.,-_'./_\ o o

ey .A-‘ - . -

(-,~ . (. 7 g .; a - “37 ’ >
: ) ‘ ) a »‘1 ’ =~ b i «‘ ) ' ’ B ‘
Worth - v 4 \ : ! . -
PR A IS R
‘,-“‘ ht _ 3 ".' S 7 ) . K
SR S A rig 11 | f1g B8 IR .
Tl T . S e ;

. : . - 3 LD e ¥ emem e | . I Yo
SRR R I P | R R S
f.’ \\. > (_ !./:( s.._ / :\ . ;.. < -

S Y I | O R
,-. N ’ h ,'.V . : ’ N a '-. K

RN St o ~f s : -
ﬂ 'I’ne tomship 01 1-’01*11 is located to ths north of Radfield. . =
. ~ - ,\! - r-‘-_: :_1/

’l‘heir shs.red border also fo zrsf tha ‘boundary betwaen Oswego and T
Jefferson Counties. "ha recesaional mora.ine region of northern |

" ed“ield erbends in'to E‘Ior'ca, e.nd .‘.‘3 represanta'civa of most of 'bha.t
-towns laneiscspe. . o*’c.h is charsctarized by i'.!.m-r hummocky relief. '
‘ T‘na 1cw relief ridges comvcn to .,ha town a.re principa_ly composed i
of 2 ve-‘y Coﬁ’mt, silty 1c=dgment %ill similar to' %. mund a:l'.
the ‘Jart Rd. locar.ion in Bayls'bon. A nor,able diffe*‘ence ‘between '.



s»raulfied, and xy conua¢n abunaant angular roc? frugments.f

':: water Was 1‘mﬁted dur’ng uheir devnlopment. . f.fff '. fﬁ.,::.,;
i
o s

’_curve aLound bo a nor+heast-souchnest"orientaiion, 1ndicating

-:-.;' -
I in"q Led by tﬁe nor*h~south norainea of %outhern horth ard -

f;:_,_"'northem Pedi‘ield. ;.,. 54 ,: : ;:_;: -

- B |

i

|

|
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' !

./ - i
- o
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|

|

\ . . .
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LDLS is a func*ion of the small moraiﬁe ridgeo, whicb succpscfumly

1:*nterrupt any ccntinuous d4alnage 1ine, and & 1*hufed arainage a:ea‘
' ;near the ape of thr Tug hill ' Imponament on uhe sur ece of

"“futagnating ice hﬂocks Irouucnd snall k@mes intersperSﬁd through

ﬁhe recessional moraine. Thcs sits are poorly soLted and

The poarly WathQ cbaxactpr of thebe aepasits suggpsts that melt--

-~ o~

) - \ Y - y

In the northern partlon 6f ?o h located 1n tnp Barneo

Co*ne;s cuadrangle \fig 11) the reCeasiopal noraine ridges

- A

-4

o

retreat ﬁo the northwesﬁ siletanecus ﬂit'il;t eat + the est
l R

£

AN S R

—_—

i - S -‘

i
L
- _,"
. LT - L 5
= R ;o
SRR 'Thn ﬂeotern purtion of T’o:x:u,h in the Bo;lsnon Center and

?odman quadrangleo ( igs§_8 & Q) reflec+ g:cbange Lrom recess*onal
o - Lt : b :
o moraine %o ablation po aine bo grﬁuﬁﬁ morainé. Thus wben the
K o . e : N
gﬂabier reuﬂeated 1ntolthe a;ea now 0ﬂcupiEd by the 1njohn

Jotaue Ghnn deﬂoemuxﬁ Area 5t Hgd aeveloped a w 5e %agnauion

_1a¢g;n cn thv plaieau s westarn ge. lﬂiB repioq became a dcﬂe

'of ablatlon moralne, con*inuoUJ uo uhe soq th- Ln Redfieid and to ‘/

i ,)

|
whn heut in Boylston. AbLaiion $O?que zZones are uonmon 1y foand

~ s 2 N s :
~ N

|-
on the Lce pmox1mal siaes of reeessional norainps throughout .

...the Tug Hill.‘ The 1orihﬁesu ion.of tﬁe tovn is. dcmipa“éd - ;;:

. N | }
by gro"nd:mc“ajne wlthout any ﬂous“icuous-uopog“apﬁy ind%caulng

s e :

d active, relamivelv constant raurea* Hith min*nal stdgnaiion.A
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_ﬁhe core of %He xag H Acceas i limitea due to 8 laek of

oA

D I mgeags| 0 0 T
. 1 orgd T7 -
- g’\? ig 17 ffig 21 . 2 ' _ -
_ B A )
- E - E : ! ,\_ ’ ) - i
R A ' ' )
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. Gsceola lieo to £hefaas%xof edfield and is 100&$Gd ‘hiﬁ

i

road coxerage, and sur f*c;al enpusures are :are due +o the haavilj

 wooded ndture of b 16 »srraia.=“ _ j-f—

RN N A
\ - ~

TAs in eﬂ"ieTu, tHG dﬂsyiﬁct sﬁylas of dngauﬁazﬁon can

be obServed ﬁitnin the %oun of Oscecla, ?he morphplcgi sequential

R

ueﬁcsﬁts of tha ‘almﬁn Trough indicate a numbsr of ice_marginal

v

pasiﬁions. ”he easieﬂn and nv*%HeMn poLbisﬁs of uﬁ& town are e

ooctipied by“orcv& recessic‘mal moraine zcnes. T‘ N ragtorn tip

of Osceola extends into the High .arkeu qaadrdz"Te (Tig, 21)@
The recessional moraines formed 3n this 1ocality are continuous

-

-¢io the outh iuuo Point Rsck. Street (1966) in&icated that this

ﬁoraive conplex was the fbrst Formed by the “n rio Lobe F{er

1ts Tecesgion f“om ube 4ighna_ket Lnterlo"ate reuion. The O”ceola

oraine Delt was formeﬁ a&reculf to the ﬁest (fig. 17) of the

",Point Ropxlmoraine.. The two mo~aine acnes form a COHUiPﬂOdS

‘east-west featurs in the northern sectioﬁs of the town, Osceola

B
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. Cnn%er % tne Salmon RLVﬂr C meie*y.

'seaiven‘

~

exhibiis broad zon 3 of rﬂvecaional moraina tc vne rorth ard soUL h'

i

ﬁox the Salmcn River. These.noraine complexes vere produoed

- i .

s

’ oolelykby the ?ecessicn 01 fhn On*arLo Loba, The ‘composition of

I8

 the matsr al is °imila¢ to that 1n ths morg western towns., A._

decrease.in the M@dina—Queel ton_sandétané'fractisn is accompanied .

DI

] - . ° ‘:-/ - - - "
by &n increase in ‘the Oswezo sandstons component in he loagment

-

.

'tills. lThe.resui%ént soil color tion is not as red as in Redfie;d

:ior DOflnﬁOD."’-_ - - R LT

"J i Tvo ice—margLnai pgsitions afé clearly marked within the

-

) Salmon T“oubh. The older position .is locaiéd éast'of‘Oscéola‘

—_

h*rzquoct s*veamﬂnt
./‘

-

.BXPUSGS 2 ti1l composnd oT over*un outﬁash aravels and lake

Theee seuimanus Uratrnie siﬁghtly from uh“ #out& wall
—

of the Salnon Vawley. AC*uDS the valley k e deposits on thn

acrobs the val*ey m::ks a colePx moraine si +e. 'Tha moraine
/7 I {
t101 is deacrib@d in nart bv a mornholoﬁical seqvenﬁe aeposit
\“'.
(k?ﬂrs and in bzt a cecsiona1 nnraldp {ceme %e stream
F

. cut) 10 tha west of O"CCOlu Ceﬂucr a SL“OHd mor:ine is observai

t LﬁSVEfSB to uhe vai*ey. ‘Tuo large ri idges of lhﬁgmsnt 511 pro-

'trude fro om both- velley walls. _The sizs of this moredney when com-

pared to the moraine’site at the cemetery suggests'an ice marginal

pﬂsit%on of 1onger dLI“v_O“. ”ter 1%s dhrosit*on, uhn _moraine

'. nor+he*n valley ﬁall texmirafe ovpos te the cemetcry. This poai?ian

T was uranue ed by east Iiy ﬁlawipv gl al ﬁel‘” uerQ. These nelt-

" yaters Lormsd a v*o—glacial lake (pre:iecpssor uO the” ‘D‘r(‘g" ax:ial

lake in Red;ield), imponded between’ uhe ica to ,he west and the

. uplands‘tp the east. _The_lake oV ertopﬁed it ba31n ai 1330+
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)

L 'buil’c into ninor imp:sndments, _mdicating -hha.t free dra,inage to '

- . e .- - [

* Ini 1&1 floer was to ne eas't, fo‘llowcd b} eneugh ice rncession

- , K :_ to uncover a 1ower souoherly ouﬁlet. -_ ’ﬂus outlet bras rapidly

succeeded by 7oxaar spillways to the hes't at 1&0 o.nd 1220+ feet

i

lo*rer eleva%,ions._- 'Ihe proglacial 1ake *ema.ﬁnai confined Hi'th_n
this basin uni-,il -'che Mad Hiver ou'i:.let was uncovered i Redfield.

~ o

K .~ -'To -the north of the Sal—ion Va.]ley, ica«contac’c and OUuW&Sh

_ ~"‘7_,f“ gra.fels suggest -thg, stagnation had onw:ed I Snall delbas vfere .

VA'). . .\

Cife _; “ the scuth Has impeded 'by an ex‘tended ic:e loba wi‘ch.n ‘bhe va.iley.

-‘\,/‘ '~:

; of i:he large mc“aine *n the valley, ‘kest of uhe centar. —’

R oot a1, and ﬂownd southea.s'terly ’c.hrough the Ieisure mn aved,,

N £ e

- asl., as ; “the ice -ecede-:1 w*stv’azd uncavering the cu't t-s at N ;-”"’...

l.l

'l'hese deposits narthnast of the %mm eenter p-*edate the formation "
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Highmarket-West Turin . - -
- a ! 5 i ; .. ¥ 2
-~ ; . ; - | Tig 161_ffgg 2.1 fig 23 s )
- 2 ' - Val - — -
o . - . ‘ -,
i “" P | —,\ c . =~} -
/ } N i he 4 ;
} \ [ . l -
7 Y .. -
fig 17 .| £3g 21 | fig 24: R
- : < N ' - -
- ) A \ y” .
-~ C e Lo A R (o R
G - o 7 = Celn T ~.

kS

_ "l;,g;élij Highmar%et-Wést Turin is a un¢que region with respect ﬁo* o
R \if;‘its surficial geology.. The central portion of H ghnarket is |
- ;?4‘;' S ’_: characterized hy low irregular ridges. LT'hese rid*es are of 1ower

—

e :’;7:_.'; relief than the recess*onal noraines obberved on the weet._ This '

 f' }'Jone of low relief vidgﬂs marks »he Highmarket In erlobate marainal‘

S f-','i . z(fig. 21) An east-west trQVerse f"om Just Hest of the Highmarket
, - f-:-t -"'5' Church to Michigan hills rev0als a chnnge in ths cemyo"ition of -
R A ~
. P tbe glac*al drift. ?he interlobaie LGSLOj 1s connosed of drifts

:TJ-Lf-‘_;“hommon to the wvste*n seomaqt as gell as, drift natlve %o tﬁa pestern
. :;:lx _:',- sermenﬁ Thﬂ east—west Cﬂange a0ross the interlebate balt from g
J;'. 1imestcne shale loﬂgm ant £111 to a sand=T0ﬂe~silt lodgment »
ind catas tbe areau.dist?ibLt%on of +he two ice 10bss. The in+er; )
y -\lObaie maraine trends nortn»soutb %hroughout the sntive length of ;
ST . : jﬁighmarket and extera; southward into Leqis. - :',h_: o=
| The weotern portion of Highmaiket is chas&cteri?ea by

'zd“umlin topog*apny oqto ﬁbich receosﬁonal moraines of Gn+ario A

-
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T . . . N s
- . - - . - ~ . -7

Lobe drift have been bu;lt. The wester1 HLghnarket moraines ‘are
continuoas to the south through Osceola and into uEWiS (fig 21)
L 1 he majori y of éae glacial feature? in Highmarket-west

Turin owe fhalr formation golely to zhe BTack River Lobe. East

- of the interlooaie revion ih= t0ﬂ0¢rapny ﬂg géﬁtT' rolling and of

“:’; them hava only a th~n cover of glacial drift._ Kumn te:races are \

L e

\

E channels of the upper sbarp were Uroauced in nart by largalxvy"*;z

e

variable drift thian 03.7' hie grouna moraiue is inferrupted by

s a few small receosional mora*nes nea¢ tne creat ai the Lpper escarp~

ment. The easuern porﬁien of Highmarket-wéat Turin is dowinated .

‘A 1 N
by the east xacing scarps of +he euesya—?orm 1andscapes adﬂacent

ﬁo/the Black River: ‘Badrobk control of %heilandscape is dramai- ;_

\zu

1cally ev*dent along ths entire eas%ern m_rgin oP the plaieau._ In -

gensral; %he scarp faces as Pall as ﬁhe bench &hich separates

RS

Sy

a
found alono the bases of the upper shale and lower limpstOne snar

The bench level wnich sapa:ates the tuo has!a 1odgment oill veneer. -J;‘;
Localiy, pﬂstglacial shaiey allnyium has been depes*ted over the f';fQ -

till by streams flouing off tbe platnau.’ The deeply inels ed ;'f_%i o

volumes of glacial maltwaters pouring dosn off hp plateau sur;ace.»

{,‘g The eaStern norticn of Highmarxet Héct rFuLin contains the R

Blank River.,; 'ﬁell de’eloped floed plain c?n be observed as

' well as older floon plain depogits a slivhtly higher elevatlon.

[
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‘
|
|
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nor%h to south.-
Interlobate noraine.

town are occupied by wide recessional maraine belts (figs 16 & 1?),\

\

The northusouth rend of %he mora_nes indicates a s,nilar ice :

frontal orientaticn with ice retreat generally westward
. 7z

1

- thr trend towanis a single easuugsst c**eﬂtsd ice f%@nt.

o
7

Montague . ‘. - A -
. : .’. . ) " ! ".I , v
‘\ - ’:- - - . -—‘ /A\\
. ) 2 ol = ' ,.
; :-'.4 @ o RN i S
- L . o T
\ : SN fig 11 (fig 15 - g
N WL et T
. oL s ) |-1- s
— N ) 1\..;' R - i, :l B -
.ot < -t oy =~
'_\\ Ve e \ -~ . l : . - -
o h - cod ~- 1 P
; Jh .- - z - ‘f—‘ N
- ) ) .v:; CE . . 4- - ; ) . ~1l. : = . ."_ [N
t '"-5' R S y Za ' ’ r ' N ’
. ' s ;Aig 12} fig 16 . ’ :
' - A iy ~ LIt o N
b - RE a - “‘\ - . A
. N . (PR T 1T . PN TR
_ ' e N “\_;- r | T o -
- antague exhibi s a transLt4on of surf*c*al features from ~
N \]—\ —4- — ‘

MOntague lies to the northwest of the Highma;ket
The southern aﬁd northarn pﬁiﬁian;ﬁf the ’_

’ contiguous wiﬁh the obaerved norainal zon65|1n Worth and Oeceola.

-~

The norﬁhern segment of Moncagua (figs. 15 & 17) reflecté

The o

" *ecessional moraines across thn northerﬂ secﬁion connect the

northeast trsn&ing movaines in norﬁhern Porth and the north West

orien'ted morainps in north#rn

A;; retreaied from the Highmarket

iThus," ohe two 1obes

Martinsburg.

region. a stationary 1ce margin

i
s

developed acLoss northern Vontauue.‘ ) f _ﬁ?_ : ﬁ,ﬂf - N

The glacial drift 4n ﬁantague resdmbles the eastarn segment~—

’ more 'tban the Hestern segment

e -
i H
) “
z : N
v
y] 7 S !
7 - -

Thia is a runcuion of ﬁhe outcrop

+ . . . N

b : -~
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pattern to the north (fig. &), rather than dominance of Black
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L Fzé:.z;tm'burg'e‘nc'omé&f‘ées) _;;;EI{S Bf.six quadranglég} and in
doing so, exhibits a variety of surficial gaology.. The Black |
'River Valley with its step-like terraces dominates the. topography
and the correspondiﬁg glucial geology in ﬁhe aastern por%ion of
r:?.ﬂj3 <\the town.. The tcpog*aphy above the upper ‘scarp becones norainic —
.;'-‘ . on the plateau surface, Sone of the most spnctacular scanery on

~

T ﬁhe Tug HiTl is 1ound 01 the upper sc&rb face wﬁere mel%waber

< SN O
streams 1ncised deep channels 4nto bhc bndrovk at ¥%etstone Gulf
a.n‘d Roazing Eroor. A - S ' ~
%, The towr lies largely to the 1urtheast of the H_ghmarket
Interlobate moraine, IBS surLicial geology therefore, Hasg produced
by w‘r,he Black f?iver io‘be. , .fhen sapara'tio*l of the two ice lobes took
place in H¢ghmarket, the Blark River Lobe had a much shorter dis-—
- »iitance 1o ;etregx off ‘the Tug Hill than the larger Ontario Lobs,” .-
© . The Black River Lobe d;iginally had a much shorter distance to
~'.-~flow onto tha plateau in this area, hence, 1t was able to attain

dcm_nance over ‘the On+ario Lobe.
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The wide zones of recessional mm-a:lne comn;xon to tbe westewn seg-

A

rren't a:re a.bsent in t’me eastem SBg'nsn‘t. Mar’rinsburg, howevpr,

_ offared a la.rger a.rea surface 'bo ‘che nortl' east ihan uhe Highmarke‘c

region i:o uhe south, ov¥er whmh 'the ?18:'1: River Lobe re»rea»ed. _

In Hignm&:. et the northeas-twaxd retreat of the g" acier was not
A P - \, ~D

., recorded by moraine fcrfnation due to “l;he short distan"a be{:ween

1.'

: " I ,“'-‘-.‘ ‘ the im,e*loba te region a.nd ’-he crest of "che platnau, In Pfartins—' '

burg the sca.rp face had dev ot:ad a mre gentle slone. 'I'he -

| .
sou+hwes .,prly advancm B1 a,Jc Ri"er Loba overtop:xad uhe pla-beau R

-~

|
in this a:r:ea. pﬁor to the more sou’cherly regions. . Glacia.l

,i/- ' - scouring e.nd aorasion was more fﬁcused inlthis region, T,hereby AN

reducing the slope of t‘ne upper scarp. I“np reduced slope a.llowed

L

for a slower rstreat across -the northeastem section of Martins-i .

~— R s

‘ burg 'hha.n ‘the ‘to’ms directly to the ﬁouth. As a resul"t, sevaral'-.* S

i v

- -

\ small recessionel moraines. exhﬂ:iting a. xlxorthwest-noutheast
orientation (fig 19). developad s:h -bhe 1ce ma.rgin a.cross the
nor'cher.st por{tion of Martinsbu:rg. 'Ihe orien"catio1 of receasiona.l

.-_ ridgas becomes increasingly eastn-west a.loz]mg 'the \,own s nor'them

I
‘bozder 1n the direc ion o" Iion-bague. : s observation 5\18665135
*bhe presence of a single ice f:r"on-t in t"xis region rather uha.n
. /» - . .. Lo ;- N -~ .
’ / disr,inct lobns. "‘he sou‘hheastern corn 01 Hartinsburg is occupied -

' by ~r‘«=:c¢—:'..~,s.’Lonal moraines contig\_ous with ‘che (Doint Pock) mora.ine

: in wes*r,ern Higmzarket. ‘I'nis is -che only a.rea, in Xiaminsbxmg
which displczys On’c,ario Ice Lo'be features.] -;.%" i

: \ _On ~Lhe pla.ueau ur:cace throuonout leartinsbm:z, the reces- -

‘ smna.l mora.ines ‘nre separa-{;ed by wide aones of groa:nd mora.in
/

Lodgment till, mos uly less then 10 feet tnick, wltb a minimum of
i ablation cove; predo'd.nates in 'the fecstern zone - drif'cs.= 'I'he till

K N S -l

- . N . - . : '
= s . , < L o
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. Sands-
a.brasive scou:ring of -the bedrock by th.e glacier are indicated by
-

S r S ‘[

has a 1irey-cley matrix 'rmich di.splays strong xissiL."cy.

ma.terial is extremely connact an:i imperme

a.ble .

This - .

"’he ka.me texﬂtaces

obbervet’z in Highmarz:et L’est 'Iurin a:ce present a,t the basa of bo’c,h\

scarps in Lar*cinsbmg.

A

of graVe]s, hogever u‘mese denposits are almost e,.cmsively :fine

/

Ice—contact dc‘spos;ts a:re ﬁypically composed -

The fine grained ;:.E.\'U.B of tha und1erlying bedrock e.nd the

the composition of %.hese kana deposi'bs. '. As in the south, both '}:

7/

with c:»nl}r a nin v&nesr of B" ack River 1odg‘nent ti
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EXPLANATION =

PR

oY . « | (o) o
'y R R . . \ m .v .\.» . R -

Ve

Y

/ .

.‘ /':_\\
@

\ Reces smnul mora'ne _
with oblcmon cover i

i . -

-

ln%erlobofe mofaine

)

-~

Rndges, und:f‘eremaned
hummocky/ '

xS

'Unii Feaf'qre._'- 'Surface’ Expression - -Materials
Recessconol Strcughf to clcuu're ndges, 10- 50 feet high, Vcrlobvel prin:c?pg”y lodgement til]
n*orcme 50 300 Fee’t wn:le, up to 2 mlles long ablation till and iéé—cdﬁch,'fv gravel

Lodgement till overlain by thick.ablatio
till with interspersed 'ice—COnfocf'g"rave!

Discontinuous ridges, .génerp”y Tl” composmon grodes from cloy mch

le:s %hcm 20 feef hgh

fo sand rr*amx from easHo west

R S Blcnkef depo'sif, aurface ‘opogrcxphy - .T”y't mixture Of boufders, 'sqnd, SH_t.'
Ground mo.cme irregular, oF en drumhmzed . “”d C!GY' ~compact and fissle +. -
AU - lrregulor uccurnulchons moH'lmg the surfoce Ablation till; with some

ouh;)agh 3

'd Ou'rwosh delta

\

s}

e}

- I

Ab!ahon morame

~

 This df_l?f éc;verv-:‘f"

ot

Gl ) Glacial lake sediments -~ - Generally flat

F _—

o A‘], ;Olaerflqod Plain
Ay E’résenf.Flp:od Plain

Qudternary alluvium

utwash o?‘erlyingi

ce-contact deposits ° - a

lce~ con%ocf depb's;fs )
overlymg hll depossfs

" Flat topped surfcces grcdmg
into vai!ey bcHoms g

lce-contact washed drift.

oF drumlms, Found on drumlin .|dges

Reﬂecfs underlymg

bedrock surfdce ‘

quf fopped surfcces found -
on vaHey floors o R

£

= t

az

" Generally flat. .

lowlands

Thin .recess;onul 'moz_'ame
T

cover overlying bedrock -

2

TN

ice-—contocf gmvéls L

i -

“Thin dep051fs of h”, genera”y Iess ‘rhon 5 feel
fhlck bodrock mﬂcrops numerous

Confined to iinterdrumlin

We” sorted end stratified scnd cnd grcvel
coarser near head of morphological sequenc

le

i.:in"e ‘sér)ds,_ disp!cying well d\évefoped_?on;sef be

,«k-

" Varigble rtdocs(eskers), chf fﬂrrcces(ka*ne - Gravels and sonds, poor
terraces), lsolated conical hills(kames) = ‘o WeH sorted

'

a ‘t * A. N . -1
-, Fine sand and silt lake sediments .

- Il

Variable, sand-silt with some orgenic matt

Variable; silts, fine sand with some organi
mcHer !oroe! deruved from slope wcsh
¢ b4 P
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WETLAND OCCURRENCE AS REIATED TO SURFIGIAL’GEOLOGY
- > ’ - e
. I . ‘\’ R P !
RN : ’



FI

2 g’

vt

68

N

i Weflénde are those arees of land

' - 4‘; :’;5 cot Y yhere “water is so abundant that it is ~

_ ;- ... _.  the major factor which dictates the
- ~ S -nature of plant growth on the site.. -

ﬂif§“ - ?‘\ A “;; S Relatively dry wetlands may have -« -~

matura forests zs the major NGRS

S s U007 Ytatlon, but the lamd surfade is fre- o

T waier, cften on the land surface, which dictates the character :;>"

- ', consaquentially the abmdance and dis .a:ioution of wetlands. uet- -

, £chor ef;eoting surface and groundwa er flow condiﬁions, and 5;;;

. quently flcoded and the forest floor .
is covered with ferns and pocked with‘

} *i;;"f'_ E C. 7 spring pools where fed rooted plants—_

Lo s survive... S
e R :“: A :} (J S Larson)

. wetlands have been def*ned in ehe past on the basis {if"'
of vege'ta.{:ion (Iar'bin eﬁ 9.1, 1953) 13 is the presence of N

e

of that vegetation. The geologic enviranmant is ﬁhe dominant

~

1and_research at the University of uassachusetts has developed a

' general hetland classification scheme Ior uhe nor%heasﬁern United

Sta'tes. A nore de'!;ailed classificaticn by Golet (1972) exist.;

for ﬂlaciated rrain. These classiflcation schemes define wet— )

1and types i.e. bog Vs, wooded swamp) on the basis of the axisting

plant communiﬁies. They do not seek to delineate different

'; wei1ands on the baois oz their geologin setting., Presently,

holland 1s developing a WLﬁlanﬁ classffication scheme based upon
the environmvnt 1n HEJSachusetﬁs.l The benefit of such 2 class- R

if*caeion for use in uetland protec+icn and unaersfcnding is readily -

Q apparent. The use of vegeﬁamive papuea&ioﬂs es a basis for

lassification will clearly define the boundaries and na$Ure of -

. water abundance UVer extended periods of tine. The complimentary

'1 use of a geologic classixication will indicate ihe inﬁerrelationshipa'

- N~



-

'i"-:g:i'omdwa'ter and surface wa.ter flow. ]

I ‘.\- [

E slope, purfaﬂe wayer and g:oand water COﬁait¢on. ~

= é9

'wibﬁin the geologic apt ing condﬁoive to wsﬁlahd ”orma%icn. n

Thus, {he need for a dual c1a551ficaticn sys»am exﬁsts.

New York STa%e Vetland In»nﬁiory m;ps Urepa:cd uy Cornell

Universiﬁy were Lsed %o define wetland a:eas ’Gr pbe “urposes of

\

'-i’tnis s»udy Theae maps were preparai Yy aerial pﬂotoaraphic ,_~'
-'intarpretaiion. This szudy naaks to expizin the disbfibut*cn and

iiabundance of mapped wet}an@ areas in terms of heir gao]cgic .

~ - T

S eﬁvironnent. L o IR . : \vf

&

The Tug hill wetlands are faund ﬁi hin a se*ies of int arQ;A,

AN
" c

:"—Tgradatﬂonal glacial eﬁvironnepts. _Thcse set%ings ars condueive '

”5;}to the forﬁation of ﬁetlaaas by tﬁe mEnner in Hhich uhey hinder

=

b . . i

Sl Pive major catenor*es of glacially related wetlanés can

: be *dentifﬂed on %he Tug Hill: tedrock, zround Foraine, receasional
' moraine ,‘ me.i.'t':rrater ch&mel, a.nd stratified drift -r‘e'la od wetlands.

' ::The abunddnﬁe ard distrﬂbu%¢on ‘of each wetland type ia relatai

to the doninant vlacidl feature of Jho %errauv, ﬁﬂich dictates

i Slone con;igufabion is a compound ’unction of underlfing )

75; badrocx and sur’icial ucpcgraphy. - The b~3vock uFfe“s 1little
‘?-u-dramatic toprgraph;c control RaineL, it actz as'a platform upon ‘
 _which glac*al %oaograﬁﬂj is mold"d. “The soud nwesterly dip of the
Tug Hill cuesta 1s mlec ted in the rsgionA al&§3 of the Tuz HIll,

‘Tocal variamlons in elone are “r#marily glahial in crigin.'

(“ Ground waugr is thaé compoqen+ ‘of p*ecivwvation wnich-

‘infiltra es the earmh's surfac Tbe ount of ~nfiltra+ion\

fffpossible in any syea 15 directly rekaied to the permcability of

'/' . . : . - ) ) ’ " [

MRS

-

f .



the soll and underlying bedrock,' Permeability, the esse with
._wﬁi;h water can flow through a éubgtance,lis a Tunction of grain
' »éize; grein shgpe,'and cdmpacﬁion: The relationship of perme-
abiitty to slope 15 described by Darey's Laws -~
T v=px (/1) |
< o L ' . -V - velocity of groimi.we.%,e.r novemend
’ P -~ coefficisnt of permeablility
n/1 - hydraul1c gmad;ent
The water teble takes on a thﬂdﬁd mirror image of the surface
tcﬁcgrapﬁy. _Thus, the sloﬂe of nhe water tabls Is among other.

‘actors, a function of surface SLOPQ. -In a fine gra_ned, compwﬂt B
unriaa such loigment yiil, ;ﬂ%eeriCBS afé =mall and hnconnected,
.E\respioing in low permeabiﬂity ooefi*cients. JnOULd the hydraulic -
gi*adient and the coefficlent of pelmeabij.i ty be sufficlently low
as to restrict groﬁnd.gaﬁef £low through a materian,'mhe ‘prob-
-abili%y‘ofﬁimpondiﬁg water on the surfaﬁe is increased. ;

o wﬁier t&bles.are closest to the sur*acs in regions of h*gh
%ai fall. "The Tug Hi1l averages pver 45 inches of water equivaleni
,'rmecipi tion annually. The abuﬁdancé of preci;itation is due in

- part to lake ef?ect, elevat 1on, “and the pauh of Atlantic Storm
"&"‘af‘}s  (Botwand b al, 197, Rela’r,ively hlgh sater table conditlons
are vresmnﬁ £b“oag“ou* the Tug hill as a resu¢u of the inter ac»mon
of poor. pe“reaoﬁlities and hbavy ec;pluat_on,_.cround waierH
levels were observed at -1l feet on the uplanés on the Salmon

| Valley's south well in R edfield in Julyy 1076 “Since water table -

condi{ions‘are hiéh even on ihe’divides, a 1arg9':eduction in

”'Dlopa will snduce a uor*esponding rise in the ﬁaief table, A
- -level of -3 fcet was obsnrved in an wiconfined ground mcw¢1ne.

s

region to uhe.north in Worth. P*eci;ﬁtaf on dhrzng the summer
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of 1976 was'a%normaiiy hiegh, therby reducing somewhat the nq%mal

sunmer drawdown of the wé#er table."In lowland sreas, often.

.fqund>betﬁeen irrggular -glacial ridges, the,in%eﬁsécﬁian of

e B - oo
the water table is common place, - _

T Folloﬁing 1s 2 description of the geologlc,environments

of %ha Tug Hi1l Plateau on which wetlands are found. -
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We"c.lands on Bedrock

S * L Areas of erposai or th:n.nly covered bedrock are p:r:oduced by

: . glacial eroaion. ]”_.m,a~ variations m 1ce velocﬁ;y and cverburden
: ' prevented deposi-t« on of tnick glacia.l dm%‘t. § 'mm drift areas
. : ,‘i | are often orrm 4n L‘D_Snd :ceg* ons where :% 'brea}' in slope obcu:r:é;
) ";-?_5;‘-.’- o ‘ The ;ioer_;zaince of gl&v.,al erosi én over depssi+ion 4n vhese areas
. _ R s&lcws for‘ ‘th/e crea."'-un of local basins ce,.mred iv'to bedrock by

scow:ing am a'b'rasiVe mrces._ fhe sub"aq_ﬁe t 1aclr o;. substantiel

Lo R N .

T e deposit* on’ meven’cs base basins p*am being ouried, z,hus fo-wming
- 7‘:’;-'_ s a. natural site for‘ ..er accumula.tion. Az;eas domma Qd by bairoc? .

v

2 \\ e on the 'I‘ug Hlll occur ei her 1n a few wide z&nes or are restric*ced

R to st:ceam chamnnls. Since. the %rean channels oﬁ,en owe their

B - f_ origin w glacial mel pwaber &he.nnels, we’clands wh:c.ch are in conta.c‘t.

o e fv'.?;"'. mth bedrock in these channnls'ar@ accoun ed Lor by a sepa.rate ;
;“ “ - clsssif‘ic ’fon. 4: - A- S K P ﬁ [ L ,—_' R J e
“ : The 11mi'tad vm_uoer of regions m“ exposed bedrock am ‘th:Ln

< el ":\

i drif'b eover cfmr 'the leaat pmrne sble substrate col&ti_ng

B ground mter. T‘nese aress hava thm vadose vonesi ’ allcwing for

’ rapid sa:tarat* on’ of the surficial mai;emal. . Ta.ble 1 inaica.tea

._,~_‘
° s~(\ . } ).

o ‘the avera,ge Iﬁameabi “-y values and mrdra,ulic propel pies for L -

.. o e
R ",.,:nc;ceﬁals azxi ’Dedror-k of uhe baine. natirs ’ghe:r ax:e found on uhe
el T ;o R TR . Co o~ .
: L T\Jg H*ll- .' I — ';, = o ) - Cae . Lo l . we i
R . o \ S _ R :
% = v B T ' . - . .-»\ A ."j e :‘ .

_ ST = 1soil gone above wa%.er 'bable, ubrougn Hhich ground al‘Eé;;:: pefciéi%.{:.gsl. N
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Name

Gravel:
Sand

Clay, =11t

C Tl
Sazndstone
Shaele -

Iimestone
Igneous Rocks

Yetamorphic Rocks 0-40

. Table 1

-~

L

Poroéiﬁz
%

3040

35-40

b5-55
2040
10-20

- 1-10

1-10

0-40

¥

73

Permeability

Specific Yield
% . grl/T"
15-30 1000-8000
10-30 100-3000
i-1i0 0,c01-2
- 6-16 0.002=24
- 5-15 0.1-50
«5-5" .00001-0.1
:5-5 Lo, highly
- : variahle
--0=30 highly
o . variable
- 0-30 0-35, highly -

" (Johnson, 1966)

. yvariable
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‘ -Wetlamls on . Till

- N - - ; .-'. ' “t - o E
Till-—c:crri:n:ol1 si %.'etla.nds can be =ubdivided ‘fn'bo t%w cata— .,/’-’

. gories, gromd morane oontrolled a:gi ablegl'Hon moraine cont.collai.
; 'Grot.nd mor&ine on “the ‘I‘o.g H1l *s *redomi aatly lodgment 't* 11 ':f‘ :
"/‘:-H';'L'hh 2 thin cover of able.-r,ion 'bill. ‘I‘he ground mqraine 18 “
‘expressed as. dzuml_ni ed 'r'idges a,nd *rterndﬁlmlin lowle.nds. 'I"ze
S :. interudmlin 10#3 form basir.s between 1',he| adjacen't d'“vmlins. :
‘"'he imunﬂnaable na:ture of 'the lodgmﬁn‘ :5111 (-hable 1), in con~

. |
- .:)mr‘xct‘E on w‘j.th tqe sur“ ce nmoff firom Jf:.he fT anks of the adgacen’c

- . drunlins creafes high wa*‘c.er table corﬂi‘hions. :;.- T
' Alﬁhmioh a'blamion mo*r‘a..,ne 1s genetically more related to

- . _recessicnal troraine tha.n g*ound mov‘&_ne, wetland basins foxmd

= ’:within zones of a,bla'tion mora*ne are not so rolated. 'I”ne dominant

J A

A topowramic exaression i_n abla.ﬂon nora.ine, ..ones is the under—

-~

' ‘lying drumlinized ground :naraine. Cowequently, ’ohe Wa'bland basins

fov*med 1n ablation moxn aine sre rela. ad to the ground moraine. On L
| \

‘.abla’cion mora.ine the stream dramage 1 ow between drum_lins is S

- .‘often blocked by thick ac‘,\mm.a,’cim;s ‘of a‘b_,ation dm.ft. The
‘-.';"‘abls:t on drifh 1s’ Dre'?onirartly abla‘b‘l on & 411 saen sposhdic kame , .
) _deposits. The d.e*)osi "bs act as & ba:c'rie,_ to surfa,ca wa“ter a*ainaé-;e,‘_‘
| '.uhich co*np;unds the alreony poor dra_nage in tne underlying ground

1moraine. Ue’cla;tds of this na‘bare a.re observed i_n Boyls’con and

- _ I

o 'Bedﬁezd o B el

A A

]
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|
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Hetlands ;_n Mnl.,w&ter Ch_nnels o |
-- S TWO *cypes of maltwa,ter charmels a:r:e ;orned by S'i'rea.maA
;_.flos:in,g off the glacier. Pro-gl*—"al s’crpams flow away frnn the

. ice front. ’ﬁue southeas ud‘ly dra_nage of'| ma.n,f small sureans a.nd .

S

1.wptlaaﬁs is dho to x,hese pr0=glacia.1 arainabe ccurses.. However.‘ -

B ’chese drainaoe lines were con w‘o,_led by ‘r,he dru.mlin 'to pogra.nlv.

' In areas not cl:a.rar’cer'?zed by cramlins, pro—g'?ac*al channels ‘
muld cons*&itu te a major cla~s of he“r,la.nd oesin. Since the . ;.. -
drum__n topograplv con":,rolled a,he flow direcr.ion on the 'T‘ug H* 11,

. __watlands of "v:his naturs are classizied under ground moraine co’rtrol.

o IIargina.l mel'{:wo.ters also form strea;ns paralle'l %o “!:he B

' gl&ier terrrdnus. High veloc* ties and uiscba.rge *roduced deeply

o incised bedrock channels. T‘hese cnannels_ observ::d in the |
wes‘cem oegmant, often witn a narth—south orientaton. Presen’c
fTba contitions do ot require the depthi or width that these

l.'cha.nnels e:bta.inad iumng uhe aeg"acia.tionlof ’ohe Tog Hill. As S

-y rsv..t, Wetlands form in bot‘bom of -h‘xe c,harmels due ‘l;o insuff-~

:-‘ic* ent drainage e;.,ross ’che cha.nnal floors. “‘he we*hlaad basins

‘ a:re supplied b:, ‘ohe flow of ground Heter ﬁigra‘ting thrOugh the

}
R
!

o chc.rmel wa.Lls. PO ,'
. N - -
a \ o~ - -
i ; : - ; ~ ‘
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: Ao a result, nter-rp pss;01a1 moraine Lcw]ands are rare¢y con~

Wetlands in Recesslonal Moraiﬁe Zones

\

Recessional moraine areas are charactarized by bhe mOGt

dense cover o? g1acial dr&IU on- Lh Tﬁg Eill Rscessional moruine

r*does are formed kzrullel to the ice margin, and are priﬁArily

’

cunpaszd of lodgnent t411, hane and ablation ﬁoraine deposiﬁs

are oura iDt&“SPurﬂed wiiﬁin receosional moraine bel* . The

ﬁ_ablation drift oreaﬁed snall kettle de

of{the fidges{ The Lnt Je erreosions are’ the si%es of small

N

surfch of'ihe “cce551onal moraine ridges iq often’ covered by
variable thichnesses of ablation dr_ft. The depo siﬁion of ﬁhe

Pressions an *he surface' ~

) watlands : tth rec5551onal moraine zonps._ Between tﬁO reces

ional moraine ridaes efibts a topog*aphic 10H repien composai

of lodgnent uill The°e *n&er»rxdge ohland areao are the sites

oL nunerous vetlands in rﬂcessional moraine reg;ons.'

- -

Re asqLonul ncraines are formei ai*h no r@ﬂs:d +o the under- :

lying tonography That is, drunlins or oﬁher positive relief
fea%ures, can L° partially buriﬁd or completely oblitera ﬁd hy

%he fcrﬁation of *he rSCGSSlGnul more: 195: Ao a 1¢su1t a serles-

of tOyogﬂépu¢c eleﬁunbs ﬂan se superimvoyed on one &POuh&r. Thg-

-

.drunlins are ohscuraﬁ by recessicnal moraines, wuich in uurn ar

 ‘partially concna_Ai benca h ablaiion drn;t._ Tﬁe Uroduct o; this

',superimposz.nD of gfarial dég@sits is e.blcckage> drainage lines

- ﬁﬁge 10 an:ls. The' snall we’cla.nds that form n the Kettlo J,

\

n

\ -

"tinaous. W@uiaﬂﬂs Hﬁtk#ﬂ ”GPCDSiOHal noraLne Lones inﬁrtase- -

'ﬂ wizh d*stancs From na*or drainage Qourses, sugge ting the increased

diffiﬁhl*y of continuous surxace flow. Tbe magor*ty of wetlands

ﬁitth reﬂessﬁonal moraine zone* are conf’ned to the intar- < -

7

P

V
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depressions on the ridge surfaces are almost the exclusive pro-

duet of low permeability conditioms. The larger Inter~-ridge
basins recelve 1argé quantities of surface runoff from the ad Ja~

-

oint recessional moraines, in addition to the water imponded

"due +o the low permesbility on. ths flat bottom bssins.



Vet'!ands on Blratis ried Drift O

‘t”a'tifieq dr'ift, be it f;.ne sands or coa:rf'e gravel..; 15

v . - T a mom perr'eable mnterial "c.han -till (ta.ble 1) .etj.ands formed.
“ in qurficial m"ceﬂals exhibii:ing high nermee,bili ‘bies, req_uire
. B o i oUher factors to 'ta.Ife preceienr*e over ‘the porous na,ture of the ”’ '
' N s\r;';t‘icial COVET dur_ng their forma%ion. Generallf,' eulénds - )
| o .. relatnd to s’cratified drif'b are res’cricted to laIgBI‘ ve,.llﬁys on the )
- o e Tu.g Hill, bu+ do occv_ in a‘bla.fion a.ryi recessicnal mre,ine zones -
_ 1

i (R —

T IR - associa‘hai ‘H’i‘hh mes and Ire‘b'bles. A S

& . - - 3 . : v .
-, A,' -7 | . : - L L

e - Stra.tified arist, related wetlamis can 'be subdivided “thto

N oo ) 1ce contact or ncn ice conta.ct.v ICe contact related wetlands -
}'-4 “ : * 1 formsd as & resul'h of the irrevulaa: mjrfaces f?hat Are Pl‘oduced i
L 3 durine; wastage of st agnant ice.t Ground.‘waﬁermis ab&a\,go _ﬂiﬁ’I‘%e .. o
, ' A ;;: ~ . '*hrough the Hell sorted sand and éravels‘ -‘ Hetlands occur in ice; :;
3 °°ntaf°t dﬂposi’os as’a product of the intersection of kettle depress..
- : ,' “ ions ‘by T.he Hatsr table. Non ice-ccntact hetlands can e the _." - _
/ 'f;jﬁ' ”%;e{f";.:?} product of a similar water table—ielaii;nship or due to c;n-’ﬂN
- : g - \

-7 r . finemem; ﬁithm 8 valley. In a conf‘ined situation, the wa.ter

.. -—‘ . 2 [ 3 . - Hoea
S e e N ta’ble 1evel 1:; min’tained at & higshSI level than the permeability

,_:3<\' Lo ',.:\..' : condi‘tlons rfOU.J,d normally allo'«'. _a,kes produced by na uural of

ST e node dams eff‘ectivaly raise 'the water: ’cable. ~The' Salmon

i . ;o Va]_ley o fers nunnrous e*xa.nples of hetlandé férmea on outwash

.- .

' matsrials which owe their origin Jco the ar’cificially 1nduced

e ': 0 R _‘ S \ ~ g .-‘r s i
Tt R L IR J LR
SN high wa-ber uable conditiions. - :;'.: L ,__,_- A TR
s '-,.f;- ' ' Ce il AT : e I L R ..
. Do - . : ¥ B
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| aré classified as meltwater velated, ~ . | -

79

Tn sons of the marginal meltwater chamnels wetlands have
formed on ice-contact deposits within those channels, These
wetlands owe thelr distridution to the meltwater channel

coﬁfiguration, not the stratified drift, Wetlands of this nature
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Wet Tand Distribution .

The sbundance of ﬁetTands on the Tug Hill can be -
i abtributed to the rcTaiiPply ‘short tine inturval since its
-‘dgglaciation. Poor dra*nage is charac%erlsuic of recpntly '
degléciéiai andscapes (”hovnb;rrv, 1969).° sbeaart (1958)‘;.
atﬁpnptad to apzly this princ1pal in the Sanay Creek area.

He ﬂcted %ﬁat a be t eLoped drainage sySuem exicted

in the blacia_ drift 4o the sou*h oF Sandy Greek, suggeoi ng
tkat tre drlft to the south was oLier (Cary agn) than the ~
drif% to ﬁhe 10L,h (Port Hdr01 age) This hypobhesis has .
" been cantested as being *nconc uaive (Street, 1966), (p. ;
this volure) The draanage tnroughout the Tug Hill is. po;r o
due +o the nature of the glacial drift and iandforms.

- Daﬁa obtained from the IUNR hetihnd ﬂventory wore

ficompilea in congan»tion hLuh the aur'ibial napping.A The

“_clagsif*Cailon of Tﬁg H111 wetlands by their geologic seifing

18 libted ;n lable 2 Over h 000 wetTQnd basins have bnen

R ideniif*ed ~nd cla551fied. The ychuntages 1isted for vet-

AN

i _.1and occurcnce, pertain to wetland abundance, not tbvir aerial
:Siae. The anandanCe percnntaocs would ho.d gnnera~gy the
- same nith regard oO SLZe, w%th the exception of” till con—

trolled weti ands, qul con eﬂ wetlands Pould ansuiﬁute

2 larggr proportiqn of the size fraction due to thelir control ’

‘bf ugdérlyiﬁg drﬁhliﬁs.' Drumiiﬁ§ are the largest glacial’’ -
landforms *oupd on ihe Tug Hill Conaequently, the largest

weuland baoins are fcrﬁad be ﬁ881 these feaiures. .7

Wétlands fcrmed in rebessional moraine zones, although

-

e

Y



more numersus due to the spatial density of the moraine

recessional moraine Teztures.

A

81

©_ridges, are small in size due to the discontinous nature of

The wntland di:tr%bation and occnrance ?or the nine

toans 1s sunmar

genera_izod wetland mags. (figs 25~33), comvarad %o ‘the SUp-~-

ai in mablns

-11 and figures 25-33

The

Flcial naps (Li"ﬁ. 8—24), demons»rate the inberrelatlodship

betveen watlﬂnd di

geology.
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b VWellands related to
.+ recessional moraines

' 108

T 10

99

L83

53.3%

' Wetlands controlled.

. by bedrock I - '

. 2-6%

Tm:» LT
¥ data from Glen.field

28

222 |,

no+, avallable ..

N

10

271 .

906

L 99.9%



.-I-_‘—Cénemlizéd Yetland Map T

Fiéo 2.5_ L -

High:ryarket;%_éest Turin, New York -

Y- .\"



- ‘l.. {
- A\
> "
e ] .

AR U

LR
t
e .. N
. +
<
N
]
t‘. ~ e
Vel
RN
O '_ ' -
N S T S
1 "\ -t .
vt K
L NN
r X
.
.
- ¢

. lVWetlands in- . |,

- Vetlands related to .

Wetland type

‘West )

‘ .

' Total

S mzrgin;l melt-water {

N " New -

Towyille

T e R L2 I 'y

Obsery

ol

P

Y0 gbratified drift

' Non-ice-contact .t

A

Wetlands on T, | . .

oL Teemcombact 0 e o brel b 1) e

. -.Subtotal stratified |' " -

| drift wetlands

2%

e g

Wetlands controlled:
by ti1d e

. Grownd moraine - .| -~ .| 15  |218 7] = 28

- ~Ablation moraine i -1} < -1 =

62.9%

74311 wetlands®
 subtotals ™

{

261

A' 62;9%

".recessional moraines \32 27 31 A23"_ t

123

. ,Wetia.nds controlled
“by bedrock

[

/\'

* data from Lowville and

AT - B I

Glenfield not available =

R

99.5% .

%'observed-

T sem

29;6%:3:-%

1

g



86

T éenéiéliée’d b{eﬂan&'tﬁap o
-~ Central gnd Yestern

~. -.- P - , : - . .‘. - N . ‘ .o L .
i . - ._QARTJIJSBUB{.‘-, Hew York "+« . 7 = .~
. RS ; L oL o o - .
e - S - LT .
s _44\:..', . =~ .
- /': - : -\.-//. ES
S X N :



- v *

e o . . Ly
. U oo . B ’ et
- ~Florence ' | .
R ' st ———t— . . C NN
i . "t ,- v
, .

\;'KwétlanﬁATyﬁé‘:

. Florence

,\ ‘<. ‘. B . , l . . P <0
Do L Wetlands in e
'wer .. . . marginal melt-
:\N' o LT - Wa'ber - i - - .
e ‘WAfﬁwﬂmmsbn{ ' ;-
- dtratified drift
-7 iIee-contact” - -
o Non ice-contact . - ‘- et
C )L subtotal stratified | " .
)T TN Qrift wetlands, - Co.
» if32 : ff We»lhmis contrnllei~ o )
e Shy g1l ¢ - r | W
yo ~. Ground moraine y by . b7
'fq,;jf“Ablation moraine .’ ! - b
~ , - r» ;_. .[ . ) , N .\)’— - X _i‘
. o, TI3L wetlands , : . »
foror Losubtotals” - i Ly - L7
VoY Yetlands Telated to Y V
"recgssional moraines, . 27 27 .
f ‘Wetlands controlled ‘ o
‘.?-._'4 - by bedrock' . - b e ‘

(Tdtal (

RN v

Table 5

*data

\ - ' o
. e
+ .
. .
’ 1
- ]
P .
L= L \ o
i
t A
. ' ' l.
' ' N
.t )
0 - I ,
..“v . \‘J .
Lo ‘ 1 !
! ~ -
.
o .
\
! ’
.
¥ .
. Y .
[ " N

o
1, ]
- Y \ N}
. N
- .
. %
. ¥ .
. \- =T .
i
- . R
e [N
i
! = iy
/ iy A
A
ey
' .
) ) |
7 .
B
- '
\e . } ‘
il v .
, AW " .
- .
3
o

om Westddle not availaole

.
‘



&)

FFrsc

corr AT
TR ERA




L
“
~
()
f
* '
’ [

‘

a ? N \ 'J o , , ':‘, “.‘_
. Wetlands on . a o R oy ,
“.istratified drift’ S ‘ P R
‘ Ice-contact . - 3 - .3 "o -
Non, ice-contact ' - - e AT
~ 'I .‘ " N L . .‘ )‘w N T ; ‘I, . . v ..
. Subtotal stratified Co, 3 VUL Y
- drift wetlands '3 ;- 3 9%
'Wetlands cqntrolled S ) e e S | '
' ﬂxnmd moraine - 115 ‘ b 7149 47,3
.. ’Ablation moraline . - ' - c - -
e weflands‘ -”HZA ; A - 5 o ?ﬂ
subtotalslq'”“l" = 115 L USRI R S
Wetlands related to o o SR '
recessional moraines 9 ) o . qu8 46 .5

.
, .
At
3 i
- : 3.
L
R . . 4
- . e
-t -
- T !
. R S L E :
Wt . \'\
,
Lo sl L
N N P
[T T 1
L
. A ‘ .,
, , .
\,Picknex-

A

K

vy

al

,'.Tﬁble{G“

N
,
N ™
~
’ o s,

\
¥
o
. N . e
- ' ) _.l
vt
v
’ .
Lo N
R :

¢
!
S
)
5 /
il
[ Y
'

Wétland type 1\~

Nétlands in

marginal meltwauer*-

_Barnmes Corner

v

New Boston. Tofal'bbsefvei-;%

Vetlands controlled - DA '
hy bedrock 11 s G " 3.5%
/'?;T?’“.ﬂ.' et e et | g

PR P - - . “ o - -



e Flg, 2677 77 Generalized %!e*i;la.xi'ci ”'s:zp ’ '

Pinckney, New York



Total* ‘

" - . . .
.f e L
“~ \ ‘1{ - !," l/‘
S . Table 7~ s
Redfield L PR L
.Wel,land typﬁ " Redfield Barmes Corner  Worth Center _Total Observed % Observed
-~ Wetlands tn = ' A R R R SR
(& ma:r:ginal meltwater 76 2 - rta 9 16 kgt
IS ':‘f\'eiclanclsf"on'~ SR i _. f. - ' / !
q‘tm‘bifted dri.f't ’ . X v ' " ..":‘ -~ : - ‘ A . - s
~Tee~contact , 28 - 5 33 o 10.1%
Non ice-con‘ha.ct e .27 " - e 27 - 8.3%
. . - Rt , .. e 'J ‘ | ‘ "
'f;Sub{-.étal ,stra‘bified . . " ‘ -
- drif'p«wetlm;ds . < 5 - g .60 18,45
Wetlande controlled . . '
by $411 0 . it , b
Ground moraine ut - - ST} 12 6%
" Ablation moraine - 18 - 5 24 L7 TR A
. ! , | . 4 AN o . < . ) A -
411 wetlands = - L R , L
subtotals : 59 5 ' C2h ~ .88 L 27%
- Wetlands i‘ela.ted\fto S A o K .
‘recesslonal moralnes: .5 L - 148 153" 16.,9%
. 4 . e . ™ .
.Jetla.nds con’trolled , e SR
, by'bedrock 9 R - i ) 2.8

259

10

% data from Westdale and Orwell not availa.ble

" 100%

16






. ;
. . T .
',_4 ' \ .zf.-( R i -
. ' PR
~ P ¢ <
' L - N g f "~\ 'h- - .o _ PR =t \' . . A " /
i Ly - o4 . R . R i A Lo - - e
L s e L ctrable 8 e
— . - : ) : : . < - . ', !

.

LN, Egylstmn.’. A ST 5

- Wetland type '

Boylston " Centér 3

‘Sendy” Greek

% Observed -

v

SO e . " Vetlands in . e L L ’x L D
LT o marginel meltwater A & A h s 18.68%
- .’_ L ‘ ,T—k,« - . .- . 'LA., : ‘ \ — 7
o SWetlands on  © ol . S T R
e .. stratified drift Lo K O
, e " Tce-comtact - 1 - T v 7%
. BN ‘Non ice-contact -~ - e
. Subtotal stratified | , - | N
©. . drift wetlands ' 1. - 70%
S Vietlands controlled T A T
) T ,-""by 111 e L :/,‘I - o
.- .. ... Ground moraine. . 15 - 11.3%
- o ., Ablation moraine - 9. - (= 6927
vIA A, .- i} ) :" .. .
I Til'L weulamls su'b botall - 107 = - 181
= S . AL
ST I N v o .
.. Wetlands related to |1 ¥ . ) o
‘ - { recessional moralnes - o - | - -
) ro - L ' ..
7. %re ] Vetlands controlled D S '
oo T byfbedrock e A - - Y. . -
BT TO‘b&l" . N 133 . e, L o 100%
i T e dai.a ft-on Orwell not avallaole - - L -

\ “
. .
. j
- ‘. ¢ -
. } '
3
, '
. B
N ),
. i . :
[
Y o
' v
v
\
T
oy .
( ?
,o
K ,( .
- i al
’
A
'
'
f 1
'
"
.
- e !
1 Al - .
N '

1
€6

AN N



— - - o



Pt

‘7_.M0n't%é' .
< Yetland type -

- N
PR

A Yorth
> Center

Table 9
J : . 5

" Barmes "’
"' Corner

 Sears

Pond.

Ncw
‘Bost bm

"{Jch‘f_ca.l-
. Observed,

% Observed

_ ".'.'e;’c,llemds‘ in-. . O ) B - .';'.\"

“marginal . meltwater - - - - o= -

- . P Ca
Wetlands on © . 3 SR -
stratified drift ‘ SR S U

" Ice~contact 2 - ~ ! 5 6%

+Non ice-contact - - - - B Po-
.Subfota:lf s‘tra'éififxl' - ) . '_\. o . . <

. drl.f'{;ﬁwe'blalmds 2. o D - 3, 5., © 6%
I(etlands controlled SRR N " b
Cby 111 C L . - N
Ground moraine ' <3 - A7 - 180 2497

~ Ablation moraine 4 14 - - © 18 2.5

. . ’ : \A : i ;

411 wetlends - | o P

~'subtotals : -9 WU VA . - - 198 - 26.8%

recessional moraines

Wetlands -'related ‘_to .

e tlands contrqlled ’ ’ e s
by bedrock _ _ _ - - S
f;éqtal o 62 wo lsow L [oam | ong 9.9






s

. ‘(. .
/ Table 10 - 7 b x
Osceola ' P . L " . ] Lo .
A . North © . Worth ' © 3ears . Total . - .
Wetland _tyje .Osceola Redfield Center Highmarket , 'Pond Florence . Observed  %Observed
Wetlands in ~ : R ' oo B S
" marginal meltwater 5 5 - - - 2 - R
Wetlands on ' Lo .
‘stratified drift e R . ,
Ice-cantact ' Ak 5 - 1. - - 20 2,4%
Non lce-comtact L 2 - ‘- - L 10 T 1.2%
Subtotal stratified | . . T - o .
drift wetlands 18 7. - 1 - L .30 o 3.6%
VWetlands ‘controlled i ’
by 4411 . 0 . . C : ‘
Ground moraine 227 - i1 - ©18 0 o b 30 52 - 338 40, 7%
Ablation moraine .- - - - - 15 . 15 1.8%
Till wetlands : - : -
'+ subtotals - 227 11 - 18 30 67 353 bz, 5%
| Wetlands related +o " - Py
‘récessional moraines 236 4 14 53 118 | - L2k 51.1%
"Weﬂands controlled"'- ' - ) .
by bedrock - 5 - - . 10 15 1.8%
' Total¥ 731 I NE B T 4 178 {154 &9 . 100% |



98

- Generalized l{éiie.nd tap ..
New York )

. OSCEOLA . Ne

Ve
|

N

32



o ! Horth

Wetland T'*}De

 Worth - -
Center -

/
‘o

. Boylston .
- Center.

Table 11 . -

P

~Barnes :

" Potal

‘Garng:r -

" -Observed

ZObserved

Ground moraine
Ablation. moraine

ST
26

&

180

Csml

© Wetlands in S -
; marginal meltmter ' - - - - -
. etlads on | | o |

etratified drift : o g o~ SRR
Tce~contact | ) 19 .~ L tg 27 6.4%
‘Mon _ice;cqn'tact CoL - - - - " -
Subtotal stratified . L I

. drift wetlands ' 19 - 8 27 645

. Wetlands conLroILed ' _

by $111

T 137
18.9%

o P
| Ti1L wetlands
subtotals '

Ly

138"

]

Wetlands related to

" recesslonal noraines.

.' 21 \

K o .

257

60.9%

Wetlands con urolled
by bedrocI'

Total’® .

206

65

153 .,

hzz -

. 99.9%

66" .



alized Wetland Map.- -

" Gensp

York

“ - WORTH, HNew



I
e

;): ) .' - - ; - ;,‘ -
| | | . BEEL TOGRAPHY B
Behre.r«a, D Py and othere, 1074 Resaurces o the ""u.g Hill, s*m .
* o Collece of Dwiro;mmzal Science of Foreatry Svfacuae, Y

Bo*ns, H H., i9?1h Re\, 51cn .of +he 1=-.te ‘aiscov}son uréntide L
ice sheet in aasbern Kainet in Osberz P.H. {ed. Yo
Cuﬁ—"book for field trips in east-vcentral r&ame, -
66+h N.E.I.G.C., )2 :.,—31 T A IO

Boul’con, G S., 19‘?L PIG"ESSGOS adri ‘*’a, érns of G‘lacié;laﬁrosvi.on, :

| " Tl g Mobuk \re*le}ss WY State Hus. Bull., v. 15% o P-'_"_."'

: York Stater N.Y, State Mus. and Sci. Serv*ce, Geol,
Durvej, ﬁap and Chart eries no. 3

'I

, : ;5. scms, N Xuy 892 Pe.
- 3, ‘, :’ . :|_... o
) F‘ullefton, D., 19’76 info mal com:aanica,t_‘_on

By

Golet, F C‘, 1972, Clabsvf‘ic 5on and evalua ion of reshﬁater
;l' .. 77 _wetlands as wildlife hobital in the glaciated. nor theast, -
Sl dissertation, Univ. of Iiass., Amhe*st, '70 Pe \/ cr

ST T Hanefeld, Hovst, 1960, Die Glaziale U'lgesﬁd....'ﬁdng Sor Schich-
R A A R ustjfenlmdSCHa.z‘+ zn Nordland der Allegheniest .
T oo 7 Schriften des _Geographischen Insvti-tt. s der Uriveroi tat’

o ._‘- B B ',: ')T. — » .-"»“1 ) Kiel’ 191 I(ielp \Jerman!yg 183 P. U :
- Holla.nd, oy 1077, pe-*sonal comuunira*t‘f on

; JOhl‘lSOn’e—uIiup 1966 CF‘OU.Dd W:tb'r "'nd Hel]o! Eina.rd L" Johnson,
IR . Inc.. St Paul, I}ﬁm.; - X .

[ . . .
- g - RS
! . .

..o+ An Coates, D.R. (ed, ), Clauia*' Geomorgho"cg;}' SUNY
B ‘j Biwu‘xa.mp"o’u, e i«1-85 o . ‘7.._ ; . -
s Brough’con, J G. ,nd or,bﬂrs, i 62 Gno.r.og"c ifap of Ne’ri Yorm S
Cee T <oy NRYS Stats Mus, and. S.,i Ser\rice, Geol S.lr'fey,\ -
AT "' ' : ’!’Ia.p and C‘ia:ct Series no.._ﬁ_u. .-! R S . ,
- , Caldnrell, . «., 1976 Surficval f‘eolsgy oF ﬁhe mlalams of . LT
ol the Greenville~Jacknan Areas, M?.ine; uard Use Pegu"ation
- -‘ il Commission, ;,aine, un—u"b. report, p 51 ks
\ cha.mberlin, T O., 18d1«-82, Preliminm paper on the term.,.nal .
ce T ‘_{ oralne of the sacond glacial epocht- J“*d Ann Ro*)art,'
L U s GcoL aurvey p. zgiuuoz (1883) , 4
oo i ......_..5....,.... ‘?885-86 "’he Tonx scour* ngs of he great ice . S
LT (‘f‘_.,,_'i 1nvasions: U.u- Geol. Surve,)r )rd Ann Reporb, p. 11%7-
““, «4:;;"'.4‘;‘.-'."7 I‘.;. . _'_ zlfs' (1808) ‘.A‘ R ' L et __»;_ . B e :' - ‘{;
T Fa.;rc}‘ild, L., 1912, The glactal wabors in the ?B*';«,ék";na LT

F‘isher, D H., 196?’0, Cor”ela icn of the Ordcvician mcm: in Hew . .

a "lln ‘R, F., 1971, Glacial ard Quabernaxy Geology .Ji).é}f a.nd L K



"t-:" \Shilts,;  w., 1970 Iﬂe€suocene his ory and glacio-tec+onic

‘.4

" B 1211 .

n};ﬁ _‘_”_u’ 196L, Surfic*al geology of the Syracuse iieh& frea

Jghns R. H., 1941; OhquSh dhrcnology in nortneaspern H,gs— ‘ L
: acthetﬁs (abs)s Geol, Sov. Amery Jull., Vo 52, _; L

'::' ‘_ BO. 12' Pt 2g P- 1910 \. i. “' S
,’:1,%'“F"s 1943, Sbeet structures in granitcs, ito originu and use
;';73_:t .asa measure of gﬂarlal ercsion in ﬂew Engxanda
g Ge0l. vy Byt 71598 o N

g

- Kaiser, R Fog 1938, The connosin;cn and origin of the glacial

‘%111 in the Mexico and Kasoas quad*anglps, New York, )
h S Thebis, DV“&Cube Uhlv. ’ n

’.-_ 1

- - . - ~ 0 -

Ko»eff, C., 19”& The norpuological quhence concept snd
degTaciatﬁon of southern New England) Iin Foates, .;'
DR (eds ),_Placial CGOﬁorphology, SUWY Bingnampton;

.,Y» . I - .",‘4 S ; -

Krall, D B., 1973, Tﬁll stratigraphv hnd Oieun 1ce retreat

in ‘East Central NeH‘York uissartat¢on, Putgsrs Uﬂiv.:f;ﬂil.

v Larson. ,.S., 1973, A ruide %o 1ﬂportant characteristiﬂs und

“values of freshwater wetl ands -in" the northeast,- o ’f"’

U8, Dep&. Inturior, o*fice of X%ier Resourcas

-~

hacClintock, P ‘and Stewart, P,, 1903, Lm%stocene Geology of”~_
. the Bt. -Layrence 10h1andl N.Y, Szate Fus. Jull., ST

nO. _)9’4" 152 pli ) -- —‘\ . R .y . . N .’ ) . i’ _-_ -

P

* ‘-."' . . ’. o .
“e . . . 5

H,rtin, A o) and otners, 1953, ul&»S ‘ication ‘of wetlanas of
: the United Siates; U.S. Dept. Int terior; Fish and - 7.
" Wildlife Service, Special Scientific Renort --Wildé

11fe 10, 20, 14 P. L o )

. Part -II,; Fieistocene Geology, Y State Mus . Bull.,
39?s6oP-'l' -..,, .

- in. NYoGA Guidbbock Jéth ann., Syracuse bniv. p. 25—35

: ._..

Newell J G,, 1640, Gaomorph_c develobmont of £he Tug Hill
Plateauv n.S, ‘thesis, vaa..useiU—ziv., 100°p.

featurss in the Lac Megantic region,; Quebact in
poone, G M. (ed) NEEGC Guidebook, v.V62, D, 1-14.,*

S*ssons, J B., 1060, Subvlacialﬁ ﬂargipal and other glacial 'ﬁj.

% drainage in the Syracuse-Oneida aree, New Yorks.
o Geol Soc. Amer*ca Bull., Ve 71 p. 1575—1558

B A
& P

RebeaICh, Plbn IlO. 31 ) 1 ) : ;__ Do - _‘ R h

IR ”\ < aw',.« :

"_duller, u.Ha, 1963, Geo1053 of Phautaqaa Ccunty, New Yor

Y.



-

Stewart,

~

Wright, F

D.P,, 1958, Fleistocene geology of the Watertown

and’ o;ckc+‘ Karbor quedrangles, Hew Yorkt N .
S*abe Mus, and Sci. Ssrvice Ba_l., 369, 79p. .

. atreet, J.5., 1966, CTacia_ UDOlubj of the esstern aﬁi southern

portions of the Tug Hill Flatean, Xew York, dis aerkuion
q'*auage Un¢v.~_ o I : -
J., 1972, Quaterﬂary :t"d;LgLafhy and geomorphology.

of the Ezstern Creat Lakes region-of Spuuhern Ontariox
Inti, Cnol. uong*ess 2hih session- -

-,Tﬁdrnburry, ﬁ;D:, 1969, Prir iples of Ceoro*phologyx ”119y and

)

srﬁs, ¥ew York, 594 . . . a

ﬂ., 1971, Ihe quiatﬁcenp and Pecent eology of the |
" Onelda-~Rome district, New York: gisbertation, Syracuse
Univ. 191 »p. . IR

=



