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The abundance and distribution of wetlands on the Tug

Hill is directly'related to the glacial drift provinces recognized '

:  Street (I966) to the south and extended to the north by this

study i. The modes of drift deposition and the.-origins of,the .. .

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

^  of surface and ground water 1 leading to wetland formation." .
V  ".j The central pairt .of the Tug Hill Plateau is characterized

■ : by irregular moralnal topography'^, 'tos hummocky terrain grades . '
'  into stlreamlined "topography to the west and to the south {Street»

'  . .-1966) . The upland i»rtlon of the ^ate^ serves as'the divide'
^  - between the Mohawk", iBlack River," Oneida, and Lake Ontario' dpalnage , .

"_"basins. The upland region, Idcated'on the eastern half of the k/

plateauj is centered" about the Michigan Mills ^ea in Highmarket. • .v ,

, 11^ a boundary between the "glaci^ drift r

I'v-', of the Ihg Hill-.. .The drift to the east of the divide differs" .

- distinctly from tlTat"! to the west, while' the drift i-fithin the divide..^

'  -area displ^ mixing of .the two drift types. , Street (i^6) .
:  idWtified this mixed drift zone as "an interlobate mora^ine - - , ~

(chamberlain, 1881-82)," Following Street's-nomenclature, these,.

,  drift zones "will be-referr^ to in this report as eastern and , /

:" • western segment.
•' . • 5 ■ • ' . ■ ' ' ' • • '' • ^ ' . -—^ i

, . 7^ ■ Field, mapid-hg wm undert^en in the siumiier of 197o funded. "

-  "by-a grant^ from the Temporary Commission on the Tug Hilli\ Ihe _

purpose of"^the Investigation w^ to map the surficial geology., of .- '

'• '"The T^ Hill Core area and rela-be the distribution and properties .

-.of.the wetlMds to the Quaternary geology. Hie stiiiy area:,

I ■
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(fig. i) is comprised of the nine towns under the province of

the Tug Hill Coramissiont Bolyston, Redfield, Jlorence, Osceola, .

■  Worth, Pinckney, Montague,- Martinsburg, sM Hlghmarket-Weat •

■ Turin. Surficial maps ware prepared on U.S. Geologic Survey .

' 7-|- minute (Quadrangle mps. Figure 2 shows the lopatioh of the - -

nine towns in respect to the qxiadrangle map "base,. The deposlta.,
t  T; . . ' • j . - .. ^ ^ .. ■ ' ^

•  l—shotm on the accompanying surfici^ maps have been observed in ' .

-  - the field, or interpreted from the topography recorded on the , . . .

■  'U.S. Geologic Survey 7i minute topographic imps, Limi-i^ access
,  and poor exposure., particularly in the core region dictate that

the contacts shown be approximate bcjur/daries, '. ; _ . ' .

Hiyslo^aphy ; . . ■ ,

> ' " ' The iXig Hill bateau embodies appro^mately 2000 square ';;. , '

'  miles between the Mii^ndack Moimtains"^ I^e Ontario (fig.3).. r

Its eastern and noo^hejrn bcrundaries ,are-marked by the Blsck River -

'  - Valley. Ihis valley se:^ate3 ̂ e Tug Hill from two other physio- : ,

.  .. " j graphic provinces I the St '. Lswerence Lowland, to the north,, the

— - 'l^ . Mirondack Upiands" to the east. Tne southern and western borders • v,

of the plateau are l(^s. distinct than the. sharply terraced -

bc^undary of the Black River. . To the south lies the-Oneida Lake > ~"

-  i. _ . basin, and to the west lies Lake C^teario. Tug Hill gradually

/  ■ slop^es to the southwest.Into these.areas which lie within the .

■  ■ Erie-Ontario-Lowland provincev- Tho'ogh no-diBttnot bot^ary is' ,

•' ,-r_ "present between the western lowland floor and the plateau, the

-  \ ̂ of giacial Lake" liroquois is customarily taken as the

/  I. border between the two" physiographic provinces, . . - •• • ..

: .-r" ■ , s . ' ; ; Hewell (19^) argued, tliat the Tug Hill Plateau 3i a ' .
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-  contiimatlon of a Terbiaay erosiooa surf^e ftom ih® Applaehian

a" Uplands.- Muller (196^) dispated that conclusion, pointing to' -

>  th® structural control of the Ctaeida aid Mohadc lo-Klscd ly -

Silurieai strata as evidence that a continuous ercsioa st^aoe
■  ;.r ■ ■ . . ■ ■ : . . ■ ;

-  from the Applaohian Ujlands to the Tug Hill ifas Improhahle,
■;V ■ ; ■ v" ' / ■

^ Therefore, the Tug Hill stood as a sepsrate ihysiographic pro--'

■  ■. vince prior to the sd-vent of glaciation. This fact plays an

"  - • iiaj^rtant role in the glaciation aM subsequent deglaciation of

the-plateau, ■ , ' ■ _ .-f ^v' - '

Struotiire and Bedrock Ceology , ~ . . ■

,  ' : ; . . V ' "Th&.r.Tug Hill"Plateau is fona^ on OrdoYlciaa sandstone, '

.  V •" -' shale', Siii limestone (figs. te5) « -Ihsse 'sedi^ntary b©^ dip >
-  ; ■ gently southwestKazd away from the Mirondack Kountai^',

' structurally the beds form a cuests^, tdiich owes i-fes origin to-
,  3Ate Palebzoic .tectonics (Hanefeld, i960). Esirock expoau:^
■t' - - . are 'lirait^ dW to ^e lack of local relief- on top of -^e plateau j

aM. the siiificial dex^its,^which al3o bl^kpt, the liedrock.
~ Generally exposures are irestricted to streara cuts. However,

■yie eastern boundary of ̂ tlie- plateau is ra&rked by two b^rock
scarjB e-tanding as fauoh as 1200 feet above the-floor of the

-; Black River. The hi^er of the twh ecaris is formed in the Uttca-,

.  ■ RranicTori shale, .-the lower in the Trenton-Black Fiver limestone, ■

The bench separating the two scarp faces is devaloi^ on the upj^r-

surface of the Trenton Limsston©» The best bedrock exposures ,

.^assyiae-trical rMga -dios'a-morphology: Is in ag^emont vdth'"ths
dip of the^s-tarata ' -

'K
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Explanation

Broughton et al'

->'-■ .1962.

Observed or approximately ' ' .
located ■ ' . ' " . - .

■■ / ■ • Conjecttiralj based on recomiaiS"
y • sance mapping , " • ■

I^poth'etical,' projected across-
'unmapj^ area .

Normal faultj. Hachures on

doHnthroHn side • ^

Street, 1^6 Conjectural, based, on reconnais-i.
sance mapping ■; .
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_ar0 pres.ent on the eastern edge of the plateau. Small inliers-

of Pre-Camhrian crystallines crop out on the bench and valley

floor levels in the Gonstableville quadrangle. These granites

and gneisses,underlie the loKer Paleozoic sedimentary units of -

the Tug Hill. - . . ■ . ' , ■

^  The interflngering and relatively nonfosslliferous nature '

• of the elastics creates uncertainty as, to the exact nat\ire of

the stratigrajMc relationships. Tlie boundary between the Queen-

ston Formation (Upper Or&ovician and the Ifedina Group (Lower

Silurian) can not be differentiated on the Tug Hill. Hie Queen-

ston is. a red shale-sandstone formation v?h±ch becomes richer.in

the sand component to^the east.,'"The maxiiiiuia shale thickness is

^exposed in, the .Niagara Gorge (Fisher, 19^2), however, there is .•

no shale fraction outcropping on the Tug Hill. This leads to

confusion in distinguishing the Queenston Formation from the

• Medina red sandstone which strati^aphically overlies it,

Broughton et ai (1962) (fig. have assigned the joint name

Medina-Queeriston to the coaj^e red saMstones of the Tug Hill.

The Obwego"Formation, a grayish-green'sandstone, underlies the

Quesnston-Medina^and .interfingers with it. These two units form

the cap rock of the Tug Hill. Hiese strata in turn overlie the

Utica-Franfcfort formation and the Trenton-Black River limestones.

Previous Ifork- • ' . . ■ ' . ,, "

-  The -Tug Hill Plateau is a relatively unstudied region.

Prior to this study the' majority of the geologic investigations

concerning the Tug HiU were directed at its margins. Street •

•  (1966) was the only worker to cany on geologic investigations

in the .core region of-the plateau. His work dealt with the
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glacial geology on the southeastern portion of the plateau, ,

extonding'. as far north as Highaprket and as far west as Eedfieidt

Stewart (19^) and r>iacGllntSoki and'Stewart ,(1963) invsstlgatsl

; the glacial gaolo^ to "^le north of the Tug Hill region-as far •_ >

, southT as Sandy Greek, Glacial drift characteristlca ware sttidled

"by Kaiser (1938) in the Ifexico area, Kright (1973) interpreted

the glacial geology in the Oneida Lake "basin as far east as Rome, ^

; • : ■ ■ Until now, the glacial relationshlis ■ of the core region

had been exiraiwiationa from the jarimeters of the plateau, • . \ .

.  This study is the first detallei stuly of the central Tug Hill

plateau. ' .• '

Glacial Geology of the Tug Hill V ~ /"■ , : X

.  : '' .Chasaberlain (1885-86) argued that the Laurentlde ice sheet- - ■

moving southward .from Canada into New York cleaved around the

^ Mlrondeck Mountains aj^ eventually overtopped that upland region. .

Gon5e(iuently the Tiig Hill PlateaU at a su'tetantlally lower eleva- ".

tion was also biiried "beneath glacial ice". Subsequent workera

have fotn-si evidenco of a firciher su"bdivlslon of this l6"be into _

an Ontario Lobe end a Black River Lobe, The euivanca over the

western margin of the plateau "by the Onta^o Lobe was eujcoaplished

as the ice. thickened in'its" southi=tard advance. As the ice.en

croached- over-the western poitioh of the Tug Hill it flowed in a-.
>  ' _ ^ ^ • • ■ . . •

southeas-terly direction," The local ice flow direction can "be
■ - • - " ' ■ -• 2 '

. deteriidnod through analysis of drumlin orientation (Muller,i963) .X

The Hedina-Queeriston ani tewego Sandstones form the cap rock

2" 'elliirt,lcal hill, streamlined by glacial flow
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over the TOatam segiasnt of the Tug Hill. Ihesa strata offer©! -

greater resistaaoe to glacial er-csion than the weaJcer shales

end limestones expos^ on the eastern segment of the plateau, .

Ihie to the structural orientation of the Tug Hillj It is' prohsble. ̂

that sandstone strata had "been stripp^ awsy,-on the eastern segment

prior, to the last glaciation. This could have "been sccospllBhed

"by normal fluviil erosion acting on the smrface of the plateau

since its ,Pal0OSoic uplift, or "by previous Pleistocene glaciatlonsT

Kaiser. (1933) dsmonstratm that the drift provlncea of the Tug ,

Hill region are derived from local bedrock. The absence of

Medina-Queens ton and OSwego'saridstone fjfoia the glacial drift of

the eastern se^ent suggests" "tliat these'stratigra]^6 'hnits .

a'ceent prior ,to -fche last glaoiatisni^of the plateau". ̂ Tne western •

segment, capped by the saavisione strata (fig, 4) dlsplays .no

evidence of glacially gouged or plucksi (Jalms, 1943) iopograihy,'

Such, draaatie erosicmal forias as ex^t in the "western segment owe .

their origin to gl^ial meltwater erosion "sdii-ch produced gorges'

such as Inmau Gxalf, : - .

■" - OliQ eaatsm"" segment of the 'plateau reflec"ts a more complex

style of glacial erosion'.. " Stevfart (1958) proposed that the

terraces adjacent to the Black Ri^ver 'Valley are the prf^uct of

glacial scour along th8;'Kea-ker shale and limestone stra"ta.

Jahns (1943) demonstrate! that plucldrg action on "the lee side

of b^rock hills accounted for greater amounts of glacial erosion-

than scouring which prcduced polish^, gentler slopes on "the stoss

of bedrock obstructions. The author suggests "Uiat as the Black

River Lobe thickened and", moved onto '"fche Tug HiU. in a gou"UiW{53terly

direction, it was able to fracture and pluck "Uie weaker bedrock.
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units on tha sargin of tha Blg.ck River Valley. Since a component

of flow direction of -Uie Blacic River Lobe was still directed to

' the sou-^ down the valle^, scouring action ]p^:duced the ifell

•  .d.efinBl terraces of the' eastern margin.'- ; ■ ^ ^

Ssrtent "of Glaciation ' ■' ■ ' -

.k, . Jpairchild (1^2) su^esied that ^eh ice begsa to recede
-  off. the Ti^ H-ni Plateau it again sep^ated intp^ two loh^. Ihis

sei^rstion first ap^ared at GoiBsr Hillj tho area's hi^.est
!  elevation. As the ice for^^ into distinct lot^s the Ontario ,

r Lohs tfss far.larger in ex^nt.:'" .in r^e Hi^iarket area sn later- °
■/' \ - . " • . ^

~  lohste laoralne^ formed "between ilie two ice lobes as a distinct

-  sons p^. mixing of eas.tem-ard HesteMi drift -The. approx- •
.  iraatp saxisua bound^.^of -i^e' two lobes can therefore be taken m

tha north^south ti^ersiing iaterlobate aoradne-in Highsarket.

' Glacial De-posits of the Tug Hill ^ . ' - . - . . i ■

V  - Glacial drift consists primarily of'b^rc^fc aaterial that
has "been graded, transpo;ked and deposited "Sg- glacial ice or
maiiwater. Drift "csn be subdivided into-tirp roughly distinct . :

.  .• types I till, which ls_^a non-stratified, sediment, and. stratified
•  - - drift (Flint, "i97l). '' The two drift types , are gradational conposi-

tionally and are often de:^3ited-together.. ' " ' • ^, " •

' ■ 1

'  Lodgement till is a compacted, predominantly uiisort©i . . ..
deposit that" is forssd at the "Base of a glacier without the inter
action of water. The absence of. water as, a dp positional agEmt, ^
allows for a wide range of grain siBea in a till deposit. Cha:^.

acteristicsliy, till is composed, of a,'fine-grained laata^ix . . ;

derived fi^m local "bedrock, end larger clasts which nay range" up



"to l)oulder slKe. Lodgment, till varies in cpmpoeition . - . : /-■

from east to west, reflecting the change in underlying "bed-" . . . . .

rock 8s~ well, as the different flow directions of the Ontario and v' "

Black, River ice lohes /'^ dlie .lodgment tills deposited, hy. the south~ ..
i. ■> '. ~r, . .. easterly traversi^ ice of, the Ontario iKDhe [were.^!rtncipally
-  - _ derived from scour^ Medtna-Queenston and. Cfewego Sandsstohest'- '■

'  • ;> f .■ ' • ■ ^ The red to^^eehish coloration of these western tills reflect, _ '
'v. their parent hedrbck lijaterial. These-tilis , have saiid to silt' ". "

?■ /; ' •/, , . \ -* s ' .y^ ' sise matrix .^nd'contain a small. jpercentage of limestone clas'ts,- -■ ,■
r  ' , : " ^ -The lime within the till, derived largely, fr.om'the Lpraine Group. r

.  -J

;  .-y,...;

■'V'

•iesV," - The eas'terri.causes cementation in "soine Ic^aliti
■  " ; drift segment is-doiidriated'tryyshaiey-calca^oiis^-tills. .The matrix ^

"and the clasts are. largely derived from the Utica-Rcankfort. sh^es/ .•
and the.l^enton.Grou^, -limestones , ..The increase in the .sh^e iy
limestone components"'is''accompajiied ty an almost complete absence'.••• .

y y
-.A.'

of the.eastern sahdstbne fraction. The tills:of the eastern seg-
;.ment ^e gr to. brown/with finer .ma,tr^^ tl|^ is found in the . ..
V-westem'"'segment,- Lodgment till "is widely o-|erlain by a "thin-
■--veneer..of. .ablation'till,"a- glacier;wastage,"'- This ' '

materi^'.was transported/.on" the glacier surface and i-ras let .-

dotm onto, -fche uMerlyihg' siirface as the ice mass melted. do-wn

A.'

{fig, 5). , Ablation till was not reworked by.meltwater and- -/

as a result: i-b also is ..■poorly sorted as to ^ain size. However,

since it was hot emplaced a.t.the base of a flowing Ice,sheet.

matrix character-, it does not possess the compactness or fine

istic .pf lodgment tills, ;; -

, V~ " In this repoi^ both lodgment till and ablation till are'j

y  ' referred to astound moraine,^ It is'witho-ut, question the most

-j^despread deposit found on the Tug Hill, j"' . " ■ ,
f '-
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can be subdivide .- •'

ablation* aoraine» "grtsvmd
cover. V ■ j-

i.;

I y

I^fdforns Coapbsed of Till , "

-V. . ■ Hill laififos^ coai^aed of till

into four.-categoriesI recsssional aoralne»

•  aorainsV 'and bedrock controlled thin drift

Recessional Iforalnie , . .

^  ReGessionai, moraines formed ^en ,a "gl^ier attains
'  a temporary btsigst eqtiilibriuia. Advance oi, new ice into a region -

"  is terminate! at spproximtei:^ the, sasa location by increased ' -
iblatlon at that location direr a i»riod of tijaoc - The material . : •

incbrtaratM. within" the ice ^ on the ice: surface is deposUed ' '
at glacier tsrmihiss forming a. ridge jsr^HeX to the ice ' " ■ ' • ^

:  margin. Reces.sibnaui^ moraines are approxiBiately ^K) feet high on^
'  .the Hill, ih^ occxff as a series of' ikw parallel ridges, .

- usual^ "separate!„by wetlands. I^gment till is the ja^incipal ^
;,^comiK3netit"r?dth an surface blanket of ablation till.- , . /,

At the terminus of a glacier odnsiderahle yoluiies of .aeltKSter,; . .

'^sre dlBchs^gol. Ihsrefore it is not xsncominon to firii spotty deposits .
of str&tifi^ sbMs,. and gravela asaoclat^j with the ablation till. •

-- The" two. deposits ^e gradational, being di^ingulBhed oh" the hasis-
-of amount of ."water present during depc3iti|on i' ' •

.  ; ^ , The core region of the Tug Hill is jdominated by recesslbnal
' . noxalnes wMch extend northward to Watertovm' and dopehh^en "

- ' (Stewrert and ftocClintockr 1963)» end to tlie, south into Ava and ^ '
:  .Boonaviile (Street, 1966) , .ihe earliest morkne belt to form In ^

the sttdy area was the intsrlobate moraine in thb Highmarket aroa.^
(fig, .21), ' Several small moraines occur to the east of the inter- ^

■  lobate.re^on in Hi^raarket ^d "Kartlnsbxirg. ^ ihsse moraines are - -
•  'oriented northwest-sbutheest and bscoma younger to the north. ■
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.  ; { ' ■ J^sso saralhes mrk IcQ maj^nal positions' of the Blaok River

•  LoTd© as it retreated off the Tug itlll,,; • • ■ ■ - -

:  - ^ii-Q jfecessionai soralne belts occur |to the uost of the t
.  f HlghiBarket interlobate aoraine. The Osceol^ and Redfield moraines ■

V S^et (1966) extend to the north {into the towns'of . . "
- .y, ,^ntagU9 Worth,- poaitioh.of the eastern margin of the .

/ - - V coapiex probibly occurred at the same time as;
"7 . _ > 7 the formation of the smaller moraines east'of the intsrlobate7 ■

' / ■ :■ -^^on, ih feceola and south Intb Fioreiice the teceola -moraine ' ' '
■r , , ^ p^trusidn'of-a smaller sub-iobs db^^t^ ./ - (

-  •-.,7 ■ ; ■'777;?^, . are orlent«l~.- .7

■7 ■ - ;7 r7 : :7 7 northeastsc^hweat torthe-south; of" the valley and'northKest-i'^ 7^77 ■777>; vl
;  ;A , ;0 ; 77:^ ; - 7 southe^Vnort^of tfe vaneyi; 'liiQ'orlen-Utlon of the; we^efn^ 7 7 ^

7. . . . = 7 ' s^Si^cnt recession^ moraines is-generally north-south" from ,7 - /.
,  7 ' ■ v^7j,.v7- tha influenee of the Salmon;Though." Th'the'^north in the towns" 7 7.7j ' ;
■  - : ."-7. v-^.7;7.-7 ^ of -Pinokney aM Montague recassional moraines are' ori^ted in.. ' 7.7" ' i 7

esst-wost direction.- This alteration In moraine orientation .

•  ' 7 - 7; . , a product of the witMrawal of both ice lcbes off of the Tug' 7 7
; ■ ' ■;77 7 ',/7.;,7 Mill and their_merger, into'a'singla ice fronlj in ,the Sandy Greek -V 7 '
:  7 , ' : ■ area^ denoted MscGlintock and'Stewart's jcorrelation (1963). \ .
: ; : 7 7 7 7 of these/^r^nes to the Fort Covingtori Moraine. The features ■

"7~:. ■•7: - ' . - ;r-7 ^ thought to be thVyoungest on the T\ig Hill.'- 7^'7;
^  ■ - -'7 " , - . ■ Ablation Koraina. -■ - -7 !; ; '■ 7 • -7 /

; \ 77.; : ' ; " '7„; ' 7 ■ Associated with the recessional moraine ridges. are sones '

7  ; ' , . 7 of* ®hlation moraine.-' In these areas accumulation of ablation drift- 7 7-^

.  7 7*^ ,thick as to present no' one traceable moraine

' ■}■ ■ 7777. 2^dgs. In soi^ instances the i»nderlying drusilinized topograjhy 7
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.  ' . can be detect^» but is amply Waaketed by tte irregiil^ ablation

,, ; moraine.- k^ss of ablation moraine are comaonly intersparaed
p" , ," :r: between rece&Bional moraine ridges and are interpreted as having'

"C. 'r V i®™®d in sones liehind.the recession^ moraines. These areas»
•  ' L as in the case of the recessional" moraines become younger towards

,.the-fianka o^ It _is not uacoairaon to flai poorly
/ • stratified gravels associated with these sones due to. the effect

-  . . . • of Esltwateri " • s; -'.? "U":''--

. ^ ' -■ Moraine ' Ci
- ^

.  r ' • . ^ - Groia^ moraine areas represent sones of active dBglaciatlon» •. ■
'  Tqver'which no'©itiilibriun was attained in thje glacier bisdget. As .jy • \

i" '

■f ' ; thsse^areas ai^"domlhatdi lyl s trending

-V, . dru^ins, reflecting ilia fegibnsi'.floH direc-bioa (Kull6r,19S3)»- -
"  . ; Ground moraine areas in the eastern segment, ^e aiskil "due to the , ; '

i". : ; "^ proximity of the Black Riyer Lobe's mapdsua position with the' edge • • ■ ^

; ̂ \ \ oi upper scarp., Grd'und moraine areas ara 'coiaindn to-the west of - -
. - interlobate - area ha-^^ng been fbrtaM beneath the Ontario ice , , . • ^

;  'i'. ., "Ka ■'lobe.-:; ; .

f  Bkirbcic Controiied Drift ..
■- ii. , , ■ ■

( , In restricted areas on the Tug. Kill the ground moraine cover

la-sufficiently thin" (less than 5 .feet) to allow the underlying

bedrock to control the topD^;aphy,',' Some of these areas border

glacial meltwater channels» where fluvial erosion was great enough-

to'strip aw^ the surficlal material exposing or nearly exposing "

_  the underlyiiig bedrock. The largest oontinupus area controlled ; ,

' by bedrock -the scarp,faces of the eastern margin of the .

piateau. The: nearly vsrtiqal face of tbe scarps was not conducive



' to deposition. The balance botweeii glacial erosion and depo

sition is a function of velocity ̂ overbuidsh and jaaterial at ths_

•  r. r. glacier base (Bpultdnj 197^). Certain ares^, particularly in -

Redfield and Cteceola exHibit bedrock control, Ibe expiration for

: ' that control lies within the interaction of those variables.:, . '
:  - . -1' ^ /v' ■.

In this report j aoreas ifhich display baix-ocfc control are sapped as^"

"thin drift cover",; indicating a'siirfioial 'cover of 0-5 feet,./

v  Stratified Drift Deposits J
~  Y 7 Stratified drift is'that sateriai which at oao tise was 7,

embodied on 'or within ^ glacier, but was subsejiuently resoved; jj. ■{

.  if y;' -V ..by glacial seltwaters^ 7 Ihes'a deposits are"Coismonly sorted"as toy- v

,  • 'grain size. -Stratified .drift can ije subili^ded into two cata- . y
.  -1> gbrles I Ico contact stratified drift; and rlon ice coni^t stratified ■ "~7;

"drifti^y-v'y-: '^ -//o --y. - ' ■ ■ {"""V ^7 —-
Ice contact-stratified drift d©;^5sits are those whlSh' ■ ' • .

7

1.

!

S"

"ware deposit©^ on top of or sdiacent to the ice Bvass rtmlng ' ; ,
water, ' These deposits are coiamon to the" sia^ating .la^glns of; C;

■ glaciers," where abuMant-Bieltwater ,is present. Active glacial flow

woiild overrun and destroy these waterlald deposits, therefore they '

are almost exclusively restricted to stagnating glacial margins.

All ice contact deposits in this report ar^j simply mapped as ice '
contact', , Several varieties of lea contact'drift can .be observed ■ _

on the THig Hill. " . • ' 7._ \ ■'.•7..

.  . Kames are conical hills of sands and gravels itet, were

depc^it^ into impondments on the surface ;of stagnating ice,

blocks, Hhen the ice block melted down the kame w^ left sis sL 7 •.

,I>ositive feat'ore let down onto the surface of the underlying



' ; . , V - deposits, K^es are foxknd irregularly scattpfsd amongst recess-

i  . ^ 7 ional aofaln^ ■where active lee ivaa more dojainaat. - 'niey also occur

7 ' .as irregular I gravel knots along the vall^^w^ls of the .Salmon

,  iSroiJgh and the'West Branch P^sh_Creek Va^eyi in l^a Wes'tdale ■ '

-  \v''7' lhadrangie, • '"' '7 ^ •"
. .. ~ ■ 7-^-' Ebkeis'are .loi^ sinuous ridges of giajsial Ravels that:''^ -. . ■

v7 •: • v<" fere foriaM, ^ auh-glaclal,.rivers emanating 'frbm the stagnation' . 7. ■ rj
"^ V ' 7:^ at, the glacier margin. ;Eskers are found in "the valley of the , ,; ;

i.' , North Branch; Salmon River» . These eskers aet^ as the feeder tubes ,; ; ..
.  ; . 7: : / ; for the abuiiiaht gravels" of" the Redfield area. Similar deposits,

-■ ..A -' "..S y';-' 7 V.- i 77-,
7./A ^ the e^e capacity/are fouM .in the West Br^oh^Fish., /; . 7 ;

■' /-r ^ " . ■ ■'■ "■"■ ' / -' ■' ' ' ' ''7 ^•' ' " ■■■■ '•- '■ ■

,  , -' 7' - Creek Valley. Kama- terraces, aara ,also river;,ieposi-^. The glacial ' "
•> ' ' rivers Khioh/laid these deposits dp>m flowed [.between the ice marglh '

,  \ . ' :7 7 ' .and. bedrock valley "ifalls. .Both tarr^e levels of the'eastem'
.  -7:;,/"-77:' - -K®egin"of7.the''T^ H^l'are "bouiided^^ •contln|jbus.7k^ toan^ace

7  ■;jleijfel-te; " The' aStMrial' is a fine-"grain .wellj sortol sand,' which '
77 . .., ,77- ' was/deppsit^" as the receeding. Black River Lobe .was trapped .against

7tha Ec^p-faces, forming-f the upil^r -then -fche'^ lo'war kame7^ ■ ,1/

■v
terrace".

(y- " Non .ice contact stratified dxdft deposits are those sedlraen-ts;
•which have Jbeeh detiosited by proglacial.meltwater stream. Tug - •

.'7■7-" ■ 7'" ' "" 7'"-' • ; 7-'- r-'. ■ ■ ■ - ' • ' _ 7i .' ■ ■ " 7
Hill outwashi deposits range in siae from silts to gravels. Outwash

areas" are. characterised 'hy.^flat upper siurfacbs which gently dip/"
away from the'glacier margin.' Two types, of outwash dopesl-ts are'
present on the Tug Hilli outwash plains m^d deltas, Outwash

plRiriR are foimd in Redfield. and Florence,, phey are com^sed of
"  wen sort^.'aM stratified sands aM ^vels|.;7,.!Ihe^a river deposits .
. grade .into .lake deltas.-^The delt^ are7-conf;in^. to the Salmon
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Trough where successive glacial lakes wei^ form^. as the Salmon
\ - gub-loha witlfdrew from that vall^.

-  'v- Mode of Disglaciation r/ •_ x

.  . ■ ' ' . - Gl^ial retreat from a region commonly bocuxs as ^tlve- '

ice wastage or "by liass stagnation (Caldwell»/i9?6) • In the first
c^e 9 active-lee, flows towards its terminus »■ however if ablation -

/, greater th«i the supply of "new" Ice th'e, tetreats

-  ■ .fresh material is still being brou^t to'the glacier terminus."^
;  style of deglaciation is common to the midwest where large ■'

. .■ .■V lobate moraines were form^ on the. mergi^ of the Great L^es by . .
>  ivfe v.;-^.i te .in the glacial retteat. Stagnation of large, .

; V;" V . , - ice.masses is common to rasny areas of Kaw HriglaM (Boms, 197^)•
■  , > I^^scapes deglacinted in this marii^r ^e dominated by lee contact '

V- , " " deposits i'" J^-ais (I9^i) .and Koteff (197^) have recoghiaed an inter-
;  - -V of deglaciation "between the two poceviotis examples; .,
,  v l >' .. - iiiey'have proposed that" many areas in New Hhglfind were deglaciated

.  - by aoii-vg ice, that had wide aones of;st|griation at the terminus. ■ :
•i V ,:.-; . The three'styles of deglaciation intergrMe,; My '

' ■ V ■ mode between an.active ^gin, progress lye stagnation, and kassa

.  • stagQEtipn is possible. Active ice brought material from the base
-  . of the. glWer to the surface 6f the marginal stagnation zone along

upward diraeted. shear planes.. ' A sta^atlon sone is usually presenf
at the terminus of any glacier . The wld|h of that sdne greatly
effects - the .nattire of the e^imant. deposit©! the glacier teapintis,

,  Tnis material was then reworked by meltwater and deposited on

'  ■ . the surface and beyond the margin of the! stagnation zone. -'Ihe'dista
;;7. - ; ; ■ j.,^^'ge-. of the ■S'tggna^bioh'sens,'can be'^reeo^iised sk t^' bsu^asy - . ■

"  \ hstween the ice. contact deposits and thej pte-glaclal outw^h.
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Tracing the ice contact dapos'its nip mlley nntil they cease,

.  delineates the nidth of the. stagnation zone.. Ihis. area, liiarJts

the position where active ice bron^t fresh ̂ terial up onto the ̂

surface of the htaxation: eone,.'"Al-^ough no|E5oralne rid^ was, _

.  r" produced" at this margin,"'it marks an active ice marginal p^itlon, •

' Salmon River Trough exhibits s^eyeral sequences ̂of strat^ied ,

.  - : . v ! • - \-; , : dri:K depceiis which mark iiie active ice margin during iretreat. -

V  -. 'r Hie remainder of. the Tug Hill "was deglaciai^ ly ̂ tive

lce» retreating with a-miaiskj. stagnation zone. Ihe. presence .. .. , ! ■

i  , of numerous reoessiottsi iaoi^nes reta'esent. :;^riods of equilibrium .

V . / , y between Ice advice ablation i "Rie. relatively low elevation of-
■ '■'■v'" '-. '■ ■ ■1 v . "'" i- "i ' / - ^

. the. majority of these' forss sHiggests that this equillbriiua was . i/r

sho^ lived, in any one specific area

'  ■ - Deglacial-Correlation ' j
glacier-.Myance, over .the; Adirondack UplaM,, recognised ; ■ ■

: by Chamberiadn (1885-^) has been proposed to i^epresented by '
yr •;■•
th

-/
V.

e Ifeiane drift, south of Sandy Creek (r&cGlintook and Stewart, 7^"; "

1963). This .drift has been oo^dlat^ es age; (fig. 6), depoaited -

"by iee flotdng from the Mirqndeck reg5.on. To the north of Sandy ^
iCreefc, ^cClintock and Stewart mapp©! moraines which they cor

relate with'the Fort Goyington Moraine of Port H\n?on age (fig,6).

This" moraine system has . been traced across the northern .margin, . "' T.

of the Adirohda-ck Upland through Copenhagen to Wsterto?«i.

f'l^Glintock and .Stewsrt.use different depths j of carbonate leaching

to jrastulate. that the,drift abuth of Sandy cjreek Is older than 7 ".
that to the north. Sti*eet interpreted that the different car-^ -

bbnats leaching-depths on opposite sides of Sandy Creek were a ' > -
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Fig ?

\

Recessional iMoraines of the Tug Hill
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,  function of an original difference in carbonate content in the

tills derived from underlying b^rook variations, The rainimuia

age of the Fprt Govin^on feraine has been established from 0^^

dates on marine fossils which overlie Fort, Covington till in the.

..St, Lawrance LowlaM, However, f^Glintock and S-^wart's con- -

clxision that Port Huron age ice never traverse the Tug Hill was •

disput^ by Sti^et (I966). - He suggested that the southeasterly '

■ topogratiilG element of the Tug Hill Has"'not in keeping Kith a-. •.

southwesterly Gary flow direction» Tna author agrees with this

objection £Uid with Street's tentative correlation of Tug Hill -

;  . deglaciation with post Valley Heads , (fig. 6).- Carbon li?!."dates

tlma the retreat from the ffls^iauia Valley Heads moraine position as

beginning,before 13,000 B.P. (Fullertoh,-1^6), A similar timing

-  .of the inception of glacial retreat from saaxinrum Highmsrket

Interlobate position is assumed' in -Uiis stvdy. ' A date between

12j000 B.P. and 11,^00 B.P. is placsi on the fonriation of the

Glacial Lake. Irog^uois shoreline idiioh passes through the tovm of

Richland and Lacona (Tarasmi,^ 19?6). These dates were obtained
,  14-
by C dating of ix)st-Iroq.uois peat bogs. The author therefore

Intel's a maxiEmia date of 13,000 B.P. and a miniimim date of 12,000-

ll,iWO B.P. for the deglaciation of the Tug Hill Plateau.

,  ' Lhe orlents'Dion of rhe moraine north of Sandy Creek appears

to conform with the morainal orientations iamediatelj.' south of

^ Sandy Creek. Morain^ In the town of Pinciutey are interpreted

as, being the youngest on the Tug Hili.

'  - fhere is little evidence to suggest that glacial retreat

was interrupted 1^ readvance. ,One moraine outcrop east of Cteceola
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Center appears to be coapos^ of prior lalce bottom sad outwash V -

gravels i - Although this siiggests fluctuation of, the glacier margin» >

it is felt to be of minor importance ani^ not reflective of the A •

overall trend iof Tug Kill deglaciation - A ,-' .-"A - - ' -

:  .i " - The deglaciation of the'Tug Hill was %! relatively, slew/.process •

cess ji: v^ch explains the. abundance of recessional mor^nes, Boms"^

(197^) dates the Lexingtoh j'brslne in K^sachusetts at i3»00b B.P,;

■ marking a Port Kuipn age sdyanoe in Hevr Saglaad, Shilts (1970) and - .

GeOdweil (1976) suggest that, northern felne wss ice, free lietvreen >■ . . . .
i2ji00 P.PA and iljPOO BePg ihese dates are pn tha saB^ order ^

those proposed her^ as maximum and lalhiiimm .dates for thp degla- " ■
-  , . -Vf . .r

oiatlon of the Ibereforsi the degl^iation of the Tug

Hill is sug^sted to have occurred at about the same time as that '
;  -.r'. ; -Ak -7. ■ A; . 1 ' • • A.. ■A^>: - ■
of much of .New ^glahd • ^ ,
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■  : ®19 town of RedfieM is ddhilnated tho prsssncQ.of "the ' ■
■  Salmon PdvBr Rsservoir.-oontroll^ outlet- .
in Qrweli.■ Ihe spillway elevation stands at 937 feet asl. " Drainage

. north of tlie reservoir flows' prissarily through the North Branch
Salaon River the flad River . Sni^lef streanB like Mill and 7.

, Castor also toin southwaid. Tnese drainage channels occupy
, valleys that deeply incised and are too wide to have heen '

formed under;'present drainage conditions. ,, One exception to thls^
;descriptton is the North Branch Salmon River, which occupies a-
"broad valley,n : ; . " , • -

:  f-bst of the drainage courses owe their origin to marginal '
^glacial meltwaters discharged 'from the receding Ontario ice lobe. -
Tnese meltwater streajis flowed "^-ellel to the^ north-south ice . ^
margin, following the regional slope, which decreases'from 1650+
feet in the Worth Center quadrangle to less than 950 feet in the '
Salmon Valley. The north-south oriented channels of the Mad ' ■ ' '
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Biver aasi siaaller st^asjs to 'the east were initiated ly ice .

,  iiiarginai rivers, . ^nese strsaiis_fons^ a*b the gl^JLal margin and
■  flowed ^r^llei'-to the ^ge of the ice, | ̂ ese aargihal issltwater , -

■  chaanela were occnpiei in succession froa east to.west. Discharge

was large but short iiv^» producing deep incisio^i. and pcohihiting

V deposition within iije channels. Deposition.of putimsh material .

:  . ■ did not occur until the swift streaiip enjiqunter^ lower gradients
;\.in ,the Salaon, Valley,^ --.r. ; • "

'  The leanest of , the marginal iseltw^er channels ert^^ the . ..
,  ' y '"": yalTVy now occupied %. the ^fed ^ver# which joiiis the North. Biench. ;

t6 of Haj^ster Mili M, in the central/portion of the.; , . \
;  /> V„, R^fleM qiiad^angle, < , The larger chapel of^the Ifed River su^eats

> that considerable discharge of :'aeliwater] directed down its - . ' :
.  course, after the glacier had recced, away from this mas^inal-.v-/; .

;  - The ^ Salmon Riyerj differs frea the.^oiher/.y. T
-f; ; dr^age 'channels'mshiioned in that it is a pro-glacial meitwater

■ y ;/!: ■ chasnsl- <[Fllnt|. 1971), It was .created bymsltwatef flowing' .away ... -
/  ; from the.^giacier; terminus'' rather .tixsn byj ikrginal iaeltwaters v The

North.Br^.ch.flo>ra-in,a southeasterly coprse throixgh drumlinlzed-
V .V . :-■ terrain-;' -It is not deeply incised aa are the other RedfleM . /. '

•  chshnelsj .indicating more norinal;fluvial conditions away from the;
.margin- of the glacier . Flowing over less steep topo^ai^iy, the ,

.  .North Br^ch aggrade much of ite o>m.channel with outwaah sediment.

;  , theress the north-south marginal channels' emanate'from a recess-
.  ibnaX' moraine region (indicative of active ice movement) f ^e

'  . : r . ■ North Brdneh f^^i-in a'.zone of ablatiojii This, is eyidenc^ by , .
. : ' ■ . the dicohtinuqus esker aavi karne system e'^endihg from Castor Hd,
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Harvester 14111 Rd» . Therefore-acti'/e ics Kas no longer present ,

ih the toKn of Redfield when (irain3.ge developed down the-North

■ Branch, ' —' ; • ' _ . • .

Khen ice flows into a valley it exteMs further than the. :

gl^lal Ice ohstructed "by adjacent uplands. . Retreat often leaves

,l^ge areas of the extenied ice 'lohe in the valleys. as drift-,

covered-stagnant ice "blocks. Tnls process took place in the Salsfion

Troxigh as the .Ckitario Lbhe recall westi-rgrd, ■ The thickness and

undeforis^ nature of the sands - and gravels fouM on the north , •

valley wall- indicate -^at outwash deposits carried by the isarglaal .

meltwater streans east of the - Ifed River, spread out over the aurfebe

,of sta^ant _ice stranded in the . Salmon Trough. , Th.e Xfestem laargin

of this"'stagnation block is inarked'"by an outwash head (Koteff, ■

1974) situated in the middle of the valley to the east of the

Waterburry and McCJraw Rd. inteisection, .As active ice witliin the..

Salmon Trough receded,from this margin, a proglacial lake form®! ■

between ihe active Ice m-argin and the, sta^aat ice block. .The"'

corabin^ flow of the North Branch and the Mad. Rivers flowed into'

this lake.-- Sediment deposited, into this lake built.out across the

valley south of Redfield Center. ' Reverse.^ of forset beds in a'

delta outcrop on the south side' of the reservoir indicate that,

some component, of the flow into.this lake was from the southern - .

valley wall, r ' . . ■ ' .

„  As the jro-glaclal lake deepened-it overtbpi^ its southern

basin wall at an elevation of 9^ feet asl. and flowed southward, .

down the River. Hiis discharge is recorded in the outwash
«■ - , • . ' ' r '

river gravels to the south of the reservoir, ■ The lake, drained .
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through the Ifed River until the recf^ing ice bpaned a lower drainage,
outlet of 900.jfeet asl. -at the western end of| the lalte,. Discharge
was then directed to the west creating the Salison falls..

■  ' .East of the "Horth Branch the top-ograih^ is jKwrhei'ly diff-..
.- 'ereht than that in ̂ the noarfchern portion of R^fleld . (E€«ifield aM

;  Vforth Center (iTiadrangles). In the northj deglaoiation W active ;
^  3-ce produced recessional Koradne topograpny i, |" Ablation laoraine • '

*  - overlying dinuiLiniB^ topograpliy dominates the eastern portion of '
'  Hedfield, . ihe different styles of degleciation era responsible . ■

'  . for the difference in'drain^e channel orl9ni|.ation from e^t to .
.  ■ " ; . west', s ■ ■ "'r'

J-'

: K :'■■ ■

\

■ ■

J
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, \ -^e town of Boylston displays Markedly different sttrficial

•  geology than.tta towns located to the east', .Two localised dr^nage .

:  directions are o^ervedi both dictated |;he glacial geology,
•  The easteDm jortion of Bcylston is blanketed, by a wide zone ■

? of ablation moraine," 5hls ablation region! is contiguous with

. i mapped'ablation'moraine in .^stern Iforth atrf. northwestern Redfield,^

;  The western boundery of the ablation moraine in Boylston. is approx

imately delineated by Vorea Hd," to the: south of Boylston. Senier.

Largo quantities ;of ablation till mantle the observ^ underlying .

drumllns. The irregular pitted surface of! .the dwiralinB is the ^.
product of this ablation coyer, Interdrumlin areas are di^-

,continuous, many contain wetland basins (Tamarack Swamp), The ^

" drainage within this zone .follows , a southwestei'ly course through

' the interdrumlin lowlands, - I

^  ̂ To the. west of. Boylston Center the surficial cover is . ,

" variable (0-40 feet), . Drumllns are not recognizable due to
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.  . dissection of the iopograj^ deeply incised channels. These

■  . " channels trend, to the southwest and are observe throughout the '

, • ■ . ' . , . ) Western, portion of. Bbylston.' . This trend is not conformahle with

.  ̂ the evidsncV-of a north-south ice Jsargin ̂  indicated "by the

orientation of recessional' njoralnes in sojithem Worth, and northern
i  , . Redfleld. Nor is it. confonsahle to the .overall northwesterly, ' ' ' -

, 3^.streat of the glacier from the western ̂ irt of th TMg Hill,:.' .

indicate ty the northeasterly treraiing apraines.in the Sandy ?■

'  ■ s- ;. Creek region, -A possible explanation for ithese j^arallel chsnnels"'

. - y : y , is that th^" are stri^cturally o"ontrolled» I flowing in a'bsirock - ,
- .. .y - joint system,. .They i^bably formed ,as ii^gin^ meltWater channels,-

,  V ' - tut r'^irect^ their flow, beneath the glacier ,iw'gin (Si83'ons,:;.y

■ i960),'; " 'y; " y: y -
-  . ..y • . Ic^-contact stratified drift deposits are'associated with

ly 5 ' .T ' the channels in western Bco'lston, inkers | and karae deposits line .
. . ' ;> "■ : I- most, of the channels, Currently tinder excavation is an esker.'

.  : /'-y- deposit in ,one of these bhannels. along Iksl^ibbens M, The esker ' "
y "-'y- : , was produced.Ty a confined^ subglaclal stream; aggrading its own j "
•' ' channel. The western, edge of Boylston is jmarked by kamic gravel

deposits.along the channel.walls, .Deposits of this nature can'

be observed: in several, of . the channels in'tjersected Ty Auck'en
'  , Rd, Th^/- were deposited an subglacial channels emerged onto the

.  \ ^ surface'aM, no longer confined, sjre^ out .depositing their load,
y' y ' The majority of.the surficial cover, however, ys lodgment

V . .- till. Sxposures of a red, silty, compact^ lodgment till ai^ey- .

-  ■ . , • y . found along ifeat'M, This till is characteristic of thb western

:  ."y";y. —zone of the^Tug.Hill; '



Florence

33

i fig lb"

I-

"  4
j

fig 14 Sw" = • » •
V./..

f-

Tt^

■h ■.' ■ , /

I- ■ ■ r-, J

■  •■■ ■

1. y

" / ; . Tlie. toKn of jFloran^ displays a series of recessional
.  moraines OTieaied northe^t-sou^t.^-siV 'MMch ̂ are superimposed. .

atop.druffilih to^graT&y, The orientation of ithe moraines (figs, 7,

'  iV,>S: -IS)' reflects, the dominsace of the Salmon Trough in.the south
western portion, of tlie field' area. 7 The lea extend^ fincther Into,..

■ the valley, than in the uplands,_ tihile the m^glhal sbne within the
trough often calvt^ leaving stagnating ice bloolcs' in the valleyf

" the upland continuation of the glaGier remainei. ̂ tive. .Ihe v:'

margin of the ice. adjacent to the trough fori^ a northeasterly
trendi^ front to the position whero it -join^ the artended sub-,
lobe within the Salmon. Vall^, As,the ice receded several, iibraines'

•  exhibiting-this orientation were formal in Florence to the south'

of the trough,.i. The'crestrof^the. upland..region is. approxlmtely..,
'  ' ' ' ' \

Street (imarked the norihero town line of, Florence

suggested that the area, between .the Salmon aM West, BranchjFlsh

Creek Valllesi.was deglaciated more, rapidly than the two .vallles.

■(
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TMs. d%laciation trend developed as a product _of. sub-lotes of

>,.^the major Ontario Lobe e>rfcending Into thesp valiies, Sliailar ,

., developjoant of stratified drift morphologipai 3eq.usnees (Koteff,

occursd in the West Branch Fish. Creek Valley as were pro-. -
c-

duc^ in tke Salmon Trough. Jhe priaaay. source of naterial was

^ ;c 1'again from the north .following the regional slope. -Elevatiors .

.  decrease Ed.thln the town from 1300+ asl, in the northwest to.. " L
.1 . V ~

below 66 feet asl. In the valley... Tne relatiojiship of the moriho-

■  r ■. ^. ; ' ■ ' - 'S .- i . ■ - - . ■
logical secjtxances fouM here is uncle&r with respect to the dcgla-

.-~N, .

\  'elation of the remairder of.the Tiig Hill, | Ihe deposits range ^

,  .V :between 600^50 feet asl,. Noraines of this elevation were depos { ■

.  U.- Ited Tjy the Stanwix readvance (i^aull, 19'?3) Rome arei. At ; ' .

^ / the present tii^/^nambers (in draft) is developing the relationship
- b^>feeh'these deposits^ aM the deglaciaiicin of the Oneida Sub- \ , ,

■' Icbe'to the south.' - \ ■ - V" .;- ^

.  -V/- • The coui^e of the.F^ River, in the jnorthsm portion of, ^ ;
.) Florsnce contains, out'^sh gravel deposits.^ , These were deposited

,  - 'K--', . .".when the 9^{dV asl, spiliway was uncovered |oji the southern wall ■ ; -
.of the Salmon Trough, Ihe proglacial lalte drained south through"

■ V- ■ ! that spill .These deposits of outwash jpostdate the, recessional._ .

morednes, not having formal-until" the active ice margin, stood well

-  . . I to the west of the Mad River.
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■  .'Pinckh^ - lies t-p the north-^ of ;¥orth arid. Montague»- and',:

■ , Tiisplays' a continuatiori pf the recessional morons. complex pcesent -
to.-ihe south, Hecessionkl morai'ne^^helts are separated hy sones /

-of ground'Koraind. The ^ouhd moraine varies in thickness frojn; - ...
0-10'feet, inman Guljf. and Sandy Creek form in the. uestem jart'

'  ' ■ of the toj-m and rapidly become deeply incised, westerly trending
channelsi'" These channels, like those described in .Bedfield owe;

.' their'.origin in part, to rsarginai raeltWtenrs flowing at the . ; • .

glacier terinlniiS.,;J.;. . ; i- .. '..i ;

An" alteration in, the orientation of giacia.1" features in'"^ .

.,thi3 northern district suggests that the Ontario Lobe.was.no longer-

•  '^prominent over-the Tug Hill. 'Bather, .an lce| front .t-dthout major
. . lobation .was developing .across the northern portion of- the plateau.-

''' ' To the southeast,;. -a wide, sone of ablation moiraine was formed by

stagnation and retreat of the glacier tennini|is in Bpylstoh. . The
■  nrecessionsil moraines progressively cliahge-inj orientation from , ,.

northeastrsputhwnst to east-west ih a wes't to east trend in the
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town of Pincloiey are interpreted as stin displaying the effect

of the waning Ontario Lobe, while those to the east are felt-

to he raora the product of a norbhem ice "border» Development

of this actively deglaciated region and of the ablation Eoraine-

and channeled sone in Boylston-'are interpreted, to ba synciironous <

- Therefore, active ice seisrated from sta^.ating ice to the south,

in the, Inman Gulf area. TMs produced recessional moraines in .

'  the north^, .while ice contact deposits were forming inJBoylston

through"stagnation. " ^T- . ' ■

. ̂  ^

h, V
(
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: V; , Hie'toi^nship of -l^orth is located to the north of Redfield.

■  .^iheir sHar^ "border ^o'fbriss-the bouidaiy .ijetwaen Oewegb aad;,^ '
Jefferson Cpuatlea.. 'ihe.recessional raoraine region of northern . ^
Eedfield-extends Into Worth/.and is repfesejitatlve of- most of thai^

•  toHns laniscape", Worth is characterised "by llovf huiFunoc%. relief..
,  The'low relief ridges comison to the tora'ar^ • ladncipally composed

■  - of a very coBijscti silty Icdgment till sindl^ to tnat foird' at .
.  - " the Wart M. location In Boy'lston. ' A hotabje-difference""between .•

this recessional moraine' sone and its estenslon to the south in
Eedfieldj is the presence of greater jmonnts of ablation till.on
tho" surf ace.,'^i^eas of greater; ablation cover >dthin the recessiona:
sone are identified ,in the accompanyiiig'maps. "by/the symbol

■  ihe ablation. symbolT(a) is simply deBC-rip^Ve of inoreas^ /blation
material within the recessional morelrie andj is not to be confused

•■ Kith ablation moraine (a).. ; ..
.  .V: ' ' ' - ^ I - ■' ■

No major Pleistocene" channels were developai'throi^ Worth.
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This is a. fiincbioii of ths sina.ll nioxaiiie. ridges j which successfully

iuteirTXipt-ahy coniinuous dxsinage line, and' a limited drainage^, area .

near the of ,the'lijig. Hill.' Impondment 1 on the surface of _■
"  Stagnating Xce hlocte produced sidslII Icaises j interspersed tlirough- j,

j.; the recessional moraine .1 ^ Ihese deposits ape poorly sort^ and
■ stratifi&d,^ and misiy contain abundant angular roch fragments. . ■

v  The poorly -washed'chaxsxjter. of these deposits suggests; that; melt- •.
water was limited'during their developnent Lv . . -

-  in the northern..portion of Worthy , located in the Barnes^ .
Corners quadrangle (f^. ii) the recession^ mor^ne-ridges ■ ^
cuirv;e fiii'O^d to^.a noirtheast-Southwest'orientation, indic^ti^ - ,

' . . " to' the northwest simultaneous withj retreat. uO^the -west
■ ? ind^ated ly the: north-south moraines .of southern Worth and , ^

1.'

.-V.

northern Redfield • ■

.-r

The western pqrti^ of J^orth" in thelBoylston Center and ,
; Bodman quadfangleslfigs .• 8 & 9) reflet change from recessional'

' moraine to' ablation.,moraine to ground mprajine. . Thus when .the v..
glacier retreated into, the' area now-occupijed-by the Little John ^

"  .State Games I'feriagemsnt' Area it had developed, a wia.e st.agnai.ion
ii^gin on-the plateau's western edger' ̂ This region, became a zone

. . .of a'blatidn moraine, continuous to ."the south-in Eedfield and to ■ y
.the west in Boylston. Ablation moraine zqnes axe commonly found

,Voh the ice ixortinai sides'of recessional moraines throughout ,; 'x
- the Tug Hill./.The. northirest..portion-Of. ti^e town is dominated

.  .by gro'Und :3nora5.ne without anj" conspicuous |topogra.phy indicating
and. active, relatively" constant retreat w^th minimal -stagnation.

A
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(feceola lies to the .'east of RedfieH and is locate >fi thin

the core of the Tug Hill..-- Access is limited due to a lack of

road coveragej. and eurficial exposures sxf rare due the heavily-

Kocxied nature of the tsrraia.^ . ^ "

"As in R&dfleid, two "distinct styles of dsglaciation can

he ohservt^ within th©rtown of Oseeola, Tne .morphologic sequential

deposits of the Salmon Trough iraiicate a nuiabsr of Ice, marginal

positions, ihe 'eastern sad northern portions of the town are ■- '

occilpi-ed hy hroad recessional moraine Eones. Hie eastern tip .

of Oseeola extends into the HighJiisrket qu.adrajigle (fig. 21),

Hie recessional' moraines formed.in this locality sre continuous

to the south into" Point Rock. Street (I966) indicated that this

moraine complex was the first form^ hy the Ontario Lohe after

its .recession from the Highjnarket interlohate region. Tne Oseeola

moraine belt was formed directly to the west (fig. 1?) of -the

Point Rock moiralne. . The two moraine sones form a continuous

east-west feature in the northern seciioris of the town. Oseeola



exhibits broad aonss of recessional Koraine to the north and south '

;of the, Salmon River. .These .moraine complexes were produced

solely,by. the recession of the Ontario Lobs. The composition of

' the material is similar to that in the more western towns, k

decrease in the Ksdina-Queenston sandstone fraction is accompanied -

by an increase in the Oswego ssindstone, comporxent in the lodgment

tills, '^Tha. resultant soil coloration is not as red as in R^fleld

-" or Soylston,' ' ■ - , , '

; _\ .■ Trfo ice-mai^inal positions are' clearly marked wdthih the ^

Salmon Trough, Ihe older position -is located east of Osceola ~

Center at. the Salmon River Cemetery, A tl^rty-foot streamcut .

exposes a till compos^ of overrun._outwash gravels and lake,

sediments. Tnese sediments protrude slightly from the south wall

of the Salmon Valley. Across the valley» kaine deposits on the

northern valley wall terminate opposite the cemetery. This position

across the valiey marks a complex moraine site. The moraine '

; position is described in terfc by a morthological seqxxence deposit

(kames) and in part by a recessional moraine (cemetery stream

■ cut). To the west of Osceola Center a second moraine is observed

transveiBe to the valley. Two large ridges of lodgment till pro-

truiB from both valley waJ-ls, The siae of this morainsy when com-

, pared to the moraine'site at the cemetery suggests'an ice iTiarginal

position of longer duration. After its depositions the noralna

"was transected iy easterly flovring gl^ial meltwaiers. These melt-

waters formed a- pro-glacial lake (predecessor to the'^ prcglacial"

lake in Redfield), imponded between' the ice to the west and the

.  uplands to the east. The .lake overtopp^ its 'basin at 1300+ F;-,.
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;  feet esl, ar»i' floH^ southeasterly'through the Leisure Kdli area.^

Initial flow to the eastj follow^ enough ice recession

to tmcover a lower southerly outlet, OMs outlet was rapidly/ !

succeeded by lower spillways to_ the west at 12h0 aai 1220+ feet -

asl., as the ice recced westf^j^ uncovering'the'outlets at / "/.

lower elevations.- Ihe ia^oglasial laJce • rematnoi confined within./

.. this basin,until the MM Eiv'er outlet wss. uncoverM in Redfield, •

■ - . ■ To , the north of the Salmon/Valley j ioe-^ontact ani outwash . -'

gravels suggest that" stagnation had qccured, [ Small deltas were'

. built into minor impondmehts/ iMicating.that free "drainage'to '

r tbe sduth was impeded by an esAendM;ice lobe ̂ thih the valley.

These d0]^lts n6Hheas t of . 'the to^ cent er iredate the f ormation '

the large mora-ine. in-the valley, , west of the center, ' y

j ---' Z).

■. h.
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HlghiBarket-West Turin is, a '.tmiq.iie region with respeot to~ ,-

its, surficl^ geology, . The central portion of Hlghiaarket is .

ch^actsrized "by low irregular ridges. These ridges are of lower,

relief than the recessional laoraines. observed oh the west* Tlils

zone of "low relief ridges marks the Kighmarket interlobate moraine i

-Xfig. 2i). east-west traverse from Just.west.of the Kighxfiarket

Chiirch to Michigan Mills reve'als a change In the composition of -

the glacial drift* The interlobate region is composed^,of drifts

eonunon to the western segment as well as^ drift native to the eastern

segment. The east-west change across the interlobate belt from -

'  a limestone shale lodgment,till to a sandstone-silt lodgment

indicates the area! distribution of the two ice'lobes. The inter

lobate moraine trends north-south throughout the entire length of .

Highaarket'and extends southward into Lewis,

. The western :^rtion of Highmarket is characterised by ■ .

drumlin topograjhy onto which recessional moraines of Ontario
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Lobe drifl; have been buil-fc, Hie wesbern HighJiiaxket aorsines "are

contlnuoi^ Jo the south through Cteceola and into Le>d.s (fig. 2i) .-
,  • . ^Pne jnajority of the gl^ial features in "Highinarket-Wost

. Turin owe their, formation solely to the Black fiiver 'tdbe. East

.  oi* "^he. interlobate re^on. the topograpliy iJ gently-rolling and of
- variable drift thickn^s. Ihe ground moraine is interrupted by

"a few smsli. recessional moraines near'the cirest of the" upper escarp
ment. .The eastern portion of Highinarket-West Turin is dominated 1

' ly the. east lacing scaris of "the cuesta-fomi landscapes adjacent "

\  "to^.the Black River. Bedrock control of the | landscape is dramat- •
icaliy evMent along "thy"entire esste^ irar^ln of the plateau. In, '
generalj the scarp -faces .as well as the bench which separates " • ,

theia have only a t}^ cover" of glacial drift. Kame terraces are ̂

. . found .along the bases of the upi^r. shale and lower limestone scarps . :

; dh^e bench level which sepyrates the two" has a lodgment till Veneer^ •

.  Localjyi ^jstglaciil sharey alluviuni has been deposited over" the

c>i"f plateau,.' The .deeply dnoised /

channels of the upper sharp were product" in: part jy large " ' V/ .

volumes of glacial melt waters pouring down off the plateau surface,

^  - ,The^ eastern portion of Higlimarket-West Turin contains the ■

;-.Black River,..-\A well develop>ed flood plain be observed as

well as older flood plain deposits at a slightly higher elevation.
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.  ffontaj^a exhibits a-transition of sufficial features from

' nor^ to south.'- Montague lies to the northwest of the Highmarfcet. '
*  interlobath moraino. The southern'aM notthara -p^^sn-'Of^L^ . ' -

town are occupied by wide-recessional moraine belt^ (figs .16 & l7)i .

contiguous with the observed inorainal sones jin Wo-^h and Osceola, ■
"^ Ihe north-south trend of the moraines indicates a similar ice ' " . .

frontkl oilehtat5.on with ice retreat generally westwa^^ • ^
; V : The northern segraeni of .Montana (fi^, 15 & .1?) reflects
thr trend towards a single east-west orient^ ioe fr&nii The ■ -

recessional moraines, across the northern section eoMect the -

;  " northeast trending moraines in northern .Worth and the north west

■  oriented moraines in northern IfertinsbTirg.' jThus, as bhe two lobes

- retreated from'the. HighraarKet region, 'stationary ice margin - ,

developed across. northern Montague. ' . .

TJie glacial drift in Montague resembies the eastern segment
more than the western segment.. This is a ftiinction of the outcrop



.^5

pattern to the north (fig. k), rather than dominance of Black

River Lods drift, ■
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-  Ifejrtinsburg. encompasses parts of six qiiadrangleS j-and in

doing,so, exhibits a variety of surficial geology. . The Black

' River Valley with tt-s step-like terraces dominates the. topography

' and the corresponding glacial geology in the eastern portion of

-vthe ioim. The topography above the upper, scarp becomes morainic.

" on the plateau surface. Some of_the most spectacular scenery on

the Tug Hill is found bii the;upper scarp face where laaltwater :

streaJtB' incised deep channels into the bedrock at VJhetstone Gulf

and Roai-ing Brook ,

.  .The town lies largely to the northeast of the Highmarket

Interlobate moraine. Its surficial geology therefore, was produced

by the Black River Lobe. , V/hen separation of .the two ice lobes took

pl^e in Highmarket, the Black River Lobe had a much shorter dis- -

tance to retreat off the Tug Hill than the larger Ontario Lobe, ' -

The Black River Lobe originally had a much shorter distance to

-flow onto the plateau in this area, hence, it was able to attain

dominance over the Ontario Lobe,
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The wide zones of recessional moraine common to the western seg-,

.. ment are absent in the easte:^ .segment, Martinshurg,. however,

offsr^ a larger srea surface to' the nortljeast than the Highmarket,
regioW to the south,, over whieh" the Black |River Lobe retreated.

In Highitarket the northeastward retreat, of the glacier was not ■

recorded by moraine formation due to the short distance between

the interlobate region ̂ d the crest of the plateau. In' Martins-

'  the sc^p face had deveioped a inore gentle slope.. The

sputhi^esterly advancing Black ̂River Lobe overtopped the "plateau

r - . in this area prior to the more southerly regions. Gl^ial.

scouring and abrasion was more focused In jthls region, .uhereby

.  'r^ucing.the slope of the upper scarp. The reduced 'slope allowed.

•  " for'.a slower retreat across the northeastern, section of Martins-; -

burg, than the towns directly to the south! As a result, severai.

"  small recessional mqraines, esddbiti^ a.northwest-southeast

■  'brientat'ion (fig. 19), developed at the ice margin across the - _

. hortheast. portion of f^rtlnsburg. The prientation of receBsiohal

ridges,becomes .increasingly east.-west alorig the town*3 northern ' ■

' border iii. the direction of Montague,. Ihis .observation suggests

•  the presence of a single Ice front in this region rather than

■-;?disiinct lobes. Ohe southeastern corner of Martinsburg .Is occupied

.  ■ recessional moraines .'contiguous with tljie (Point Rock)' moraine .
.  in western Highmarket. This is the only area in Martinsburg

;  -tdiich displays Ontario Ice Lobe features. . ..

■  On the'.plateau surface tteoughouti-lartinsburg, the reces-.
•  sionai. moralhes are separated by wide son^ of ground moraine.

Lodgment till, mostly less than 10 feet thick, with a .miniraum of

ablation cover predominates in the western zone drifts., Hie till .
I
l-^
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has a liiaey-clay matrix which displays strpng fissility. This • .
mateiial is extremely compact ''and impsrineable, The kame terraces

ohseryM in Highmarket-West Ti^n. are, prespnt^at the "base of hothX
scarps in I'iartins'burg. Ice-cont^f deposits are typically composed

of gravelsi however these deposits are almost exclusively fine,

sands . The'fine grained nature of the underlying bedrock end the

abrasive scouring of the b^irock "by.tl^e glacier are indicated ly
•^e oompositibn of these kama deposits. , Ap in the south, both c
scarp faces iid the intervening bench are controlled "by bedrock ■ -

■■ ■ •;/ ■ 1'- '• ■ r ' ^ '■ • /■ '. I' .with oiily a thin yeneer "of Black>5lyer lai^ent tlll. , ^
; ,>s;. ■ .'A

.  \ ■:rvi ") . ■

i

■

_  V I"

-V--
-  V'- ,'

'j.

-  >,



EXPLANATION 4 9

Unit Feature Surface Expression -Materials

•Recessional . Straight to arcuate ridges, 10-50 fee't high. Variable, principally lodgement ti
R ̂ nioraine< 50-300 feet wide, up to-2 miles long

Recessional moraine Ridges,. undifferentlated, ; - '
with ablation cover hummocky _

C i I L ~i j • Discontinuous ridqes, generally
Interlobate moraine - ,. r

-- - less than 20 feet high

ablation till and ice-cdntoc't gravel

Lodgement til! overlain by thick ablatio
till with Interspersed ice-contoct grovel

Till, composition grades from clay matr
. to sand matrix from east to west

(Gni
o  i Blanket deposit,-surface topography. - Till, mixture of boulders, sand, silt,

.Ground moraine Irregular, often drumlinized ' and clay, compact and.fissle '.

Irregular accumulations mottling the.surface
of drurrillns, found on drumlin ridges

Ablation till, with some
ice-contact gravels^j^Ablqtlon moraine

^T^^THin drift cover

f 0 ) Outwash

(6d

Ic ]ice-contact wcsheo ariff- terraces). Isolated conical hills(kames) " to well sorted

Reflects underlying
bedrock surface

Plot topped surfaces found
on valley floors

' ; ' Flat topped surfaces grading "fOutwash delta valley bottoms. -

Thin deposits of. till, generally less t

'  Variable ridqesfeskers), flat terracesfkame ' Gravels and so

han 5 feet
thick, bedrock Outcrops numerous

Well sorted and stratified sand and gravel,
coarser near head of morphological sequenc

Fine sands, displaying well developed forset be<

nds, poor
J  . . . . . ■ . .. .

^^GT^OtacIgl lake sediments - - Generally flat
© A1. Older Flood Plain ■ ^ ' n ci t.

'  • - . ^ Generally rlar ■
A2 Present Flood Plain .

©Qudternary alluvium Confined To interdrumlin
' , - ' lowlonds

®Outv/ash overlying- , ''
ice-contact deposits ■ '

Ice-contact deposits -
" J over lying till deposits -

.  ' Fine sand and silt lake sediments
—

■ ■ ' ■ ■■Variable, sand-silt v/ith some organic matt

Variable,' silts, fine sand with some organ!
matter, largely derived from slope v/osh

Thin recGssiondl moraine

cover overlying bedrock
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^ 1).

V.

Wetlands

Wetlands are those areas of land •
•" ^ • . tdiere'water is so almaiant that it is '

.  the major factor vdiich dictates the :
.  nature of plant growth; on the.sitOi-

■' - ■ V Relatively dry wetlands, may have 7-
i. , \ \ matxire forests as the major yege-

.  . -r . • ~ tation, hut the.lassd surface is fre- ■.
.  ' \ ' ;■ . . q^uently flood(^ and the forest floor , .

,  ' , ' is covered -rfith ferns and peeked Hith' jl
■  '-,7' spring pools where few TOot^i plants-
.  - survive. . / t- ■ ' -

(J.S, larson) .

Wetlands have been, defined in the jast on the basis

of vegetaticni et alj^ 1953) • It is the presence of ' . - •
waterj'often on the^laj^ sinrfacej tdiich dictates the character.

; of that vegetation. The geologic environmen"^ is the dominant

,  factor effecting surface and gfoundwater !flow conditions,. and . . - •

conaeq^uentially the abuidance and distribution of wetlands. Wet- ,

land research at the Univejcsity .of Massachusetts has developed a "

general .wetland, classification schema for the northeastern United

States. A more detailed classification Ty Golet (1,972) exists ;
N.

■  for glaciated terrain,. These classification schemes define wet-

,  laM tyi^s (i.e. bog vs. wo.oded aw;ainp) on the basis of the existing

plant coinsTunitles. They do not seek to delineate different

wetlands on the basis of their geologic setting, .Presently . ■ ■

■  Holland'is developing a wetland classification scheme based upon

'the environment in Kassachusetts. The benefit of such a class- .

ificatlon .for use in wetland protection and understanding is readily -

'  apparent. The use of vegetative-pcpuiatiGiiS'es ^ basis for

classification will clearly define the boundaries and nature of '

water abuMance over exxended periods of time. The complimentaryi

tisa of a geol<^iG classification will Indicate the interrelationships
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the" geologic " setting conducive to wstlaM fonmtlon.

Thus I the ne^ for a dual classification system ex3-sts.

'  , New York State. Wetland Inv^ntoiy maps .prejared "by Cornell

^  University were used to define wetland ax'eas for the purposes of

'  this stiEiy. Ihese maps were prepare by aerial j^otogra^c .

1 - . 'jjiterprstatlon* This study seeks to explain the dis urihiition and

^  abundMce of mapped wetlard areas " in terns of their gao3.ogic . ;

_ envirohmeht, ~

The Tug Kill wetlands .are found wlthin^.a se3d.es of inter-' -J

-  "gi^atlbnal glacial environments. These settings are condueive

.to the formation of wetlands^ hy the manner in which they hlrder .. /

ground>7ater and surface mter flowi ■ ■ ■ S■ ' ' ' . - ' " ' -

Five" major categories offgiacially related wetlands can

y be identified on the T% Hilli bedirock, ground moraine, recessional
moraine, meltwater charinel,. and stiratified drift srelated wetlands* ^

.  , . The 'abundance and distid."bution of each wetland type is related

to, the dominant glacial feature of the terrain, wliich dictates -"

- slope, surf bee water arid ^ound water condition» "" ■ . , ' '

.. - Slope configuration is a compound function of underlying

bedrock and surficial topography ~ The bedrock offers little

'  . dramatic topographic control. Rather, it ̂ ts as a platform upon
which glacial topograpiiy is molded. "The southwesterly dip of the
Pug Hill cuesta Is i^eflected in the rogioasl slope of the Hill.
Local var5.ations in slope are primsarily glacial ^ origin.

GrouM water is that component of precipitation which . '

■ infiltrates the earth's surface.. The amount of infiltration.

■ possible in any area is directly nrelated to the permeability of
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■fche soil aal underlying b^jrock,' PerFioabillty» the q&bq !-fic.h

which wB.'bsr.csn flow "through a substance > is a function of grain
/

siSB, grain shape, and coinpaction. The relationship of perms-
abiiity to sloi© is described by Darcy's Laws '

-  ' . V = Px (h/1) , ■
.  : . Y -- velocity of ground water moverasnt

.  , P ~ coefficient of periDeability
h/l - hydraulic gradient

^10 -watBr table takes on a subdued mirror image of the surface
topography > IhxJS, _the slope of the water T,able is ajsong other -

•  factors, a finictlon of sinrface slope. "In. a fine grained, compact .
material such as lodgment till,_ interstices are small and unconnected,
res"ulting in low permeability coefficients, Shouxd the hydraulic ...
gradient and the coefficient of permeability be sufficiently low
as to restrict grour^d. vrater flow through a material, the prob- , ^

- ability of impending wat^r on the surface is increased. •-
Water "tables are closest to "the sturface in regions of high

"  ' rainfall. ' Tne Tug Kill averages 'o\'er 45 inches Of water eq,ui\^ent
precipitation annually. The abundance of precipxtatlon is due in

■ part to lake effect, elevation, and tne path of Atlan'cic si^orm
tracks (BehraM et al, i9?4). Relati\^ly high water table conditions
are present throughout "the Tug Kill as a result of the interacwion
of poor psrmeabilities and heavy precipitation. Ground water
levels were obser\-ed at -14 feet on the uplands on the Salmon

Valley's south wall in Redfield in July, 1976. Since water table ■
^ conditions are high even on the divides, a large reauccion in

slope will induce a corresponding rise in the trater table, A

le"rei of -3 feet was observed In' an unconfined ground moraine

• region to the north in Worth. Precipitation during the summer
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of 1976 Kas abnormally high, therby reiuclng somsKhat tbe normal

surmier drawdovm of ihe vrater table. In lowland areas, often",

found between irregular glacial ridges, the Interseotion of

these lowlands with the water table is common place, ̂

.  ' Fonowing is 'a description of the geologic . en'/ironments
N. ' ' •

of the Tug Hill Plateau on which, wetlands are foutjd. ■
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■  . ' . ■ 'WetlaJids oh Bedrock ' ' " ' '

-  , ■ '■ S- Areas of exposed or thinly, covered."bedroclc are prodnc.ed ly

■ ■ ■ , ■ . glacial "erosion, ' Local variations in Ice velocity and- overburden '■

.  t, ' . prevented deposition of thiclc glacial drift, ̂  Thin drift areas

J .. "- .are often forjsed in upl^d regions iJhers a "Ir^ak in slope,occurs,, •

.  ' ■ Tlie dominance' of glacial erosioii over deposition in these areas '

,1 ■ - ■ aHiows for the creation of local "basins carved into "b^xock by

. scouring and abrasive forces,. The su"bs6q.uent lack of substantial.

^  ' ' .-deposition ^events these basins from being buried»"thus forming

■  a natural site for Kater accujnulation, Areas dominated ly bsirock •

h  . " on the Tug Hill occur either in a. fen wide zSnes" or are r,estrict«i —

'to s'tTOam .channels. Since the stream channels often owe their" ' r'"

-  ' - . ! - origin to glacial ffleltwater, aharinelsj wetlands which^ are .in contact \

'  ' ' ^ J.: ■ V with bedrock in these .channels are acobunted for by. a separate . "
. .-v' .. ' "classification:,-- .'. ■ '■ -I' ' " .

, - . . . V, ' : ; The limits number of regiqnsfof exposed bedrock and thin

:  :■ I. '■ drf-ft cover offer the -least psrtleable substrate to percolating ,, ^ -
,t.; ■

i / ?. >•

T  f  .- - '

ground 'water. These" areas, liava thin vadose sones^, allovrlng for
. rapid ."saturation of .the surf icial material, , Table'1 indlcatea '4,

.^the averag.e parmeability. values and h;^siilic. pmperties "for' .", ; i
1 materials ard bedrock of the saine nature that,are found on the, i

;.Tug Hill. -t- • "i

soil Bone above water table, through which ground water percolates
downward- —. .. ' ■/



Table 1

Name Porosity

■

Gravel-

Sard

Clay, silt
Till

Sandstone

Shale ••

Limestone

30-h0

35-^
k5~55
20-40

10-20

i-10

1-iO

Igneous RocTca 0-40

I'letajjiorphic Rocks 0-40

73

Specific Yield Perriieability

15-30
10-30
i-iO

6-16

5-15
.5-5
.5-5

0-30

0-30

gld/ft^

1000-8000

100-3000
0.001-2

0.002-24

0.1-50
.00001-0.1

HOf highly
variable

0"35» highly
variable

0-35, W.gbJ.y
■  variable

(Johnson, I966)
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Wetlsirds on. illl . , , - - - ■ - .

Tlll-coritrolled >.'etlands. can be subdivided into two cata-

gories, ground mraine controlled and ablation mpraine controlled "

■ Ground moraine on the Tug Hill is p^J^oiiiinantly lodgment till / • -

with a thin cover of ablation till. Hie ground mpiradne is

expressed as iiruinlinis(^ ridges and inter-lrumlin lowlands. Hie

interHdrumlin lows form basins between thej adjacent drumlins. ..
The impermeable nature of the lodgment till' (table i)j in con

junction wi-fch the surface runoff.from the flanfe of-the adjacent
.  ' . • - .V ■ .. j •

drumlins creates bJ.gh water table corsiitions, ' "

■ " - 1 Although ablation "moraine is' genetically more related to : ,

:  recession^ moraine tl^ ground moraine, wetland basins ̂ fouM ' .

,  •within zones of ablation moraine are hot sp related. Hie dominant ,

topograxhic expression lii ablation iuoraln8| zones is the under-'
lying drumlinized ground moraine. Gonseq^uently, the wetland' basins ,

■' formed in ablation moraine are related to the ground moraine, .On .

"' .ablation moraine, the stream drainage flow between drumlins is

■  often .blocks "ly thick accumulations of ablation drift. The

"  .ablation drift is'predominantly ablation till with sporadic kame

■ ■ deposits. ■ Hnese deposits act, as a barrier: to surface water drainage,

■wliich compounds the. already poor drainage In the underlying ground , - -

.moraine.. Wetlaasis, of this nature are observed in Boy Is ton and .

Bedfield , . . ' . : ^

I  v: '
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Vfetlands in HgltKater Chaimels . ' ;

Two typas of laeltwater channels axe. formed "by streams

, flowing off the glacier. Pro-glacial streans flow away fr-om the

ice front. . lhe_^southeastorly drainage of! many sraall streams "aM .
wetlands Is due to these jro-glscial drainage, courses. However#
these drain^e lines, were controllei hy the druinlin topograitxy.'

In areas not cliaracterised hy drumlins, pro-glacial channels

t«njld constitute a class of'wetland;basin. Since the '

drumlin topography controlled the flow direction on the Tug Hill#,

wetlands of this nature axe classified under ground moraine control,

\  Marginal meltwaters' also form streams, parallel to the - .

glacier terminus. High velocities and discharge ixoduced deeply

are olserved in the ,

orientation. Present

or width that these

incised bedrock channels,-^ These channels

. western sdgirsnt# often with a north-south

.,£1^ conditions do not req.uire the depth

channels attained during the deglaciation|of the Tug Hill, As

a'Insult# wetlands form in bottom "of the Channels duo to insitff--

Icient drainage across the channel .floors i Ihe weiland basins

axe supplied by bhe flow of ground water migrating tb-xough the

channel walls, ' ' " " > -



Wetlands In Becesslonal Moraine Zoneg -

necessional inomine areas are characterized by the most

dense cover of glacial drift on-the Tug Hill, Recessional moraine

./ridges are formed parallel to the ice margin, ard are priia&rily

corapDsed of lodgment till. Kame and ablation moraine deposits

are found interspersed within.recessional moraine belts. Ihe

siorface of the recessional moraine ridges is'often covered "bj ■

-  variable thiehnesses of ablation drift. Ihe deposition of the

ablation driit created small kettle depressions on the surface

of the ridges-. The kettle depressions are . the sites of small

, Ketlands within recessional moraine, zones. Between twt) recess-

- ional moraine ridges exists a toj^graj^iic low region composed

of lodgment till. These inter-ridge lowland areas are the sites -

of ntimerous wetlands in'recessionai moraine regions. / .

,  . . .Recessional moraines are formed Wltli no regard to the under

lying topograiiy. That is, drumlins or other'positive relief^:"

features, can be- partially burled or completely obliterated by ^

the formation'of the recessional moraines, .As a result a series-

of• topographic elements can be superimposed on one another. Tn© ■

•dnimlins are obscured by recessional moraines, which in tism are

partially conceal-ed beneath ablation drift. The piroduct of tMs

■  , sui^rimposing .of glacial deposits is the.blockage of drain^e lines,

■  As a result, inter-recessional moraiiite lowlands are rarely con-

tiauo'os. Vfetlams within recessional.-moraihe zones increase-

with distance from major drainage fiourses, su^esting the increased

.  difficulty of continuous^ surface flow. The majority'of wetlands. -

.  within reoessional moraine zones are ccrfin^. to the-inter- !

. ridge lowlanis. The'. small wetlands that form" in'the kettle
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de-Dressions on iho ridge surfaces are almost the exclusive pro

duct of low permeahllity conditions. Ihe larger intsr-ridge

hasins receive large ouantities of surface trunoff f^om oiie sdja—

cint recessional moraines, in addition to the water impondei

due to the low permeability on. the flat bottom basins.
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Weilajids on Stratified Drift , ̂  •

Stxuiifled drift, be it fine sands or coarse gravels, is

a Hor« jsrseable material than till (table, i) , Wetlareis.'formed. " •

in surficial. mtai-ials exhibiting high permeabilities, req.ulre

other "factors to take precedence over the Iporous natere.bf the .

■  surficial cover dtiring their forinatldnrj Generally, 'rt^tlarKis'' .

. related to stratified drift are'restricted to larger valleys on-the '

Tug Hill, but do "occur in ablation and rec|esslonal sor^ne zones " '

associated with kames and kettles.

'' StratifiedT drift, relat^ wetlands G|an be subdivided into

■  ice contact or non ice cont^t • Ice contact related wetlands , i

■forn^ as_a result of .the irregulsj^ Surfaces that are pi^oduced . .-

' dtiring wastage of Stagnant'ice. . . Ground water Is ab^e-cioiiJ^gE^© ■

- through the well sorted sand and. Ravels. | Ifetlands occur in Ice .T"
■ /contact deposiW as/a product of the-intersection of kettle depress'^
•""ions by the water table. Hon. ice-contact Wetlands can "be, the ..

' product of a similar water table relationship or due to con- ' -

~ fin,eiiient fdthin a valley,. In a,.confined situation, the water. '

■  table level is' n^intalned at> hlghar lewd than the permeability^' '
' conditions- woiOd normally allow. Lakes prpduced by natural or "

man made dktss- effectlvely raise the ifater table. .. The Salm,on .'

. ■ Valley, offexs/numerous examples of wetlands formed on out wash-"

materials which owe their origin to the|'artificially Induced
high w^er table'conditions.- - - ■■ ■ . ■ /-. ■ " / 0

■1:. ■ \ ■

1
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In S032S of the marglnaJL raeltvfater channels vrotlands have

forraed on Ice-contact deposits Td.thin those channels. These

wetlands owe their distrihution to the meltwater channel

configuration, not the stratified drift, Wetlands" of this nature

axe classified as meltwater related,. • ' ■ .

A
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Wetland Distribution , ' . "

The ahimdance of wetlands on the Tug Hill can be - • "

attributed, to the relatively short time' interval since its

•  deglaciation." Poor drainage is characteristic of recently '

■  deglaciated landscapes (ihomburryj i969)."' Stewart (1958) t.

attempted, to apply tiiis principssl in the Scuidy Greek area.

He not^ that a better dsvelojied drainage system existed

in.the glaclal^drift to the south of Sandy Creek, suggesting

that the drift-to the south was, older , (Gary age) _than the

drift to the north (Port Huron age). IMs hypothesis has /

been contested as being inconclusive (Street, 1966), (p. ^

this volume). The drainage throughout the Tug Hill is. poor

due to the nature of the glacial drift and landfofj8s~.

,:Data obtained from the IIHTR wetland inventory were'

.N- compiled in conjunction with the sirrfioial mapping. The

classification of Tug Hill wetlands by their geologic setting"

is listed in Table 2. Over '+,000 wetland basins have been

■' ■ identified and .classified. The i^rcentages listed for wet-

land occursnce, perteiih to wetland abundance, not thssir aerial

size. The abundance i^rcentages would hold generally the

same with.reg^ to size, with the exception of till con-,

trolled wetlands. Till controlled wetlands would constitute

a larger proportion of the size fraction due to their control

by underlying drumllns. Drumllns are the largest glacial •' -

landforms found on the Tug Hill. Conseq[U"ently,' the largest .

.  vfetland basins are'formed between these ifeatuares. . -

Wetlands formed in recessional moraine zones, although!



.  ■ ■■■ ' . . ■ 81

reoro nimerous dug to the spatial density of the moraine

.ridgesp are small In sise due to the discontinous nature of

recessional moraine features. ■ ' ' , ■ - •

.  "Ihe Wetland disxrihiition and occursnce for the nlns

towns is summarised in Tables 3-11 and figiires ?5-33. The

generalised wetland maps-(figs.. 25-33), compared to the sur--

flclal maps (figs, 8-2^), deaonstt^te the interrelationship:

between wetl^d distribution and abundance, and the surficial ■

geology. - - . . '

\  ■

t  ■

.■ ■ \
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.  . Worth ■ 'Sears Total

Wetlands in
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