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' .. ABSTRACT-° ' . . % N
.u . ' ' « - '°v B

The purpose of the study was to f1nd ev1dence for or agatnssythe "

hypothes1s that "Tocal glac1at1on occurred in the ngh Peaks area of

"the Adsrondack Mounta1ns New York- follgwing récession of the~Late

Wisconsinan Laurent1de ice sheet

AA\\Fleld lnvesthatlons eonsisted of:* evaluat1ng lahdforms usmgz ]

air photos detalled mapping of glaé1ally depos1ted mater1als, 1nvest1- Ef

2 gatang landtorms of poss1ble glac1al or1g1n, measur1ng the or1entat1on

'l. ¢

of pebbles in depos1ts of till and collecting till samples for X

laboratory analyses

Laboratory methods comprised the 1dent1f1cat1on of‘l1ght m1nerals PO

of the 0.044 mm to 0 .125.m sized fract1on of-all till samples the

: 1dentification of pebbles and the. grain sjze analy51s 1n the saﬂd-

'silt and clay iractions from selected sites throughout the study area. -

’o

The afr photo and field studies identified 224 cirques n the . S
High Peaks regjon. Detailed analysis of these features indicates ‘
that bedrock jointing and faulting are the primary controlling factors
in the posftﬁon and aspect of cirque deve]opment Topographic position ‘

, and‘elevation 1nfluénces the degree of develagmeo! of the glaclated

valleys. Schrund elevations, a possible 1dUication of . snowlines, were A at

determined for all cirques. The s;hrund elevation studies-in&(z::e
two possible soowlihes /f/he at l700-2700 feetzgﬁt and “anothe

‘%

« . T
2400 to; 3400 feet ASL ~The louer values of schrund elevation for each PR
_posslble'fﬁowtpne are associated'uith cquues uhich are located

-9
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on the west, north\and east sides of mounta1n masses -and’ oped north-

, L ’ S ,

e amrd ‘ C1rques located on the south s1des of “the mbunta1ns have .
k.- N "‘0

h1gher minimum schrind elevatlons B .»
. The d1str1but1on of'Errat1cs Froni north of the Adirondacks and
- strlae in the main valleys demonstrate “that the Laurent1de ice sheet
o overrode the mountains. The Most tonclqsive ev1dence of the time i
;relet1onsh1p between 1ocal glaciation and- continental glac1ation wis °
- tobta1néd from the studles of the ]lght mineral (quartz -orthoclase .

‘and plag1oclase) fract1on of the txlls : Quantltatjve analy51s —
s A

~
-

<, -

demonstrates a correlat1on betueen sources of glacﬂatlon and t1ll .
‘.Qompostt1on. Materials deposi ted from local ice sources w1th1n the
Anorthosite MassSif contain less than %0 percent quarta, less than
‘. '35 percént orthoclase and from &0 to 85 pegfent plabioclese..

Continental tills contain less than-SS‘percént blagioclase'with

nearly equal amounts of orthocjase and quartz.,

-? s
- Stniations on hedrock ‘and elongate pebble or?en;ation studies e
provide evddence of ice novement at. nearly rlgh:hangles.to the :

' Laurentlde ige.flon direction 1n Roaring Brook on the west s1de of

. Biant NOuntain "at the Coon Pit on Hhiteface Nountain and,at“ﬂewcomb
A northward flow. of 1ce is recorded at the*ﬂclntyre Development,

" Tahawus, N. Y githology distriﬁutlons 1nd1cat1ng ‘ice flow in °- .
directions otherrthan that expected by the La?rentfde ice advance ';\
have been found dn tihite Brook Valley. \ .

A0 0T End aora‘lnes fdw,y Tocat glac‘lation have been 4dentified
):f‘fat st. Huberts. below Giant. Mountaln, COoperkill Pond;; Heston Noun- |

: &:m Cirque, Blue Rf@e, Boreas Mountatn and Redfield Cquue. SRR

Lateral aorajnes‘uere observed jn Hhite Broak Valley, Styﬁes Brook

. " . . . . 3 N . R .
- . - e i . . . . . ’”

- . 2y
” . ] ® * "
L& - , ¢ . . L8 —
. . . . ’ . .




Johns Brook and Borgés Mounta{n K / \33 ]n . ';.3
o)

o \ -

G}%f1a1 Lake Harrensburg at Bfﬁe\zgdge N Y. G]ac1a? Lake Harrens-
burg 1s correlated to the Luzerne Readvince of Connariy and Sirkin
'(1971) at 13, 200 years BP 'The oldest g1ac1a1 event is establlshed\"
by a date of - greater -than 53'000 years BP (Hu11er, 1969) for lacustr?ne
sed1ments over]ylng t111 at Tahawus, N. Y. " )
' A c1imat1c.mode1 is proposed to exp1a1n”the existence of 1ooa1‘
g]ac1a1 activity south of the Laurenitide ice sheet.
. }. Tbe h1story of ]oo\} g?ac1at1on }S the AdJrondack Mounta1ns is

* bélieved to compr1se(:re fol]ow:ng episodes:

o

During Ear]y H1scons1nan tlme the Adwrondack Hountalns probably

became-a Tocal ice center.. Thfs ‘early ice metted away and the ]ake .

nt were forwed A maJdr Laurentﬁde

Ll

_deposxts at the Mclntyre‘Develo
ice advance then comptetely overrode the High Peaks The~Laurentide ’
" ice mass melted from the. High Peaks reg1on p0551b1y dur1ng the Er1e

t rntersxade The local 1ce.probably 'eogye]oped durlng the Port Bruce

":-~Stade and receded to- some extent during the Mackinaw Interstade.

: Deg]aciation ‘of local ice to recessional Moraine pos1tions is relaté&
to the Two Creeks Interstadial Rapid v'11ey deglac1at10n occurred

»

- with- the draining of Lake Iroquois . AN 1ac1a1 ice was probab]y gone
by the time of' .compleoid*'of ﬁﬁeVChamp in Sea phase’ ofideglaciat1one,
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L AL cuegrsﬁ‘r IRTRODUCTION '

7 11" PURPOSE OF THE INVESTIGATION . -

The existenoe of mountain glac1ation in\the Adirondack Mountains

‘has been acceptee-in the literature since Taylor published a paper on:
- this. subject in. 1897 However the time that mountain glacia&ion ‘ ;. )
occurred is not known Goldthwait (1913)° and Fairchild {1917). suggested
that the vafleys{were occupied by local ice prior to continental glacia~ .
tion and not reoccuoied by ice follgw1ng eontinental deglactation .
Cushing (1899) Ogilv1e (l902a) Johnson (1917) and Alling (1919) ‘ L
believed that local glaciation occurred after continental deglac1ation
" of the Adirondack Mountains. . )
“ U51ng modern underStanding of Pleistocene history, field 1nvest1-_
"gatioqs and laboratory methodology, evidence which would establish the;
glacial history of the Adirondack Mountains was sought - A search was
made ‘for indications of both continental and Tocal” glaciation and for
c the sequence of these glacfaT events The area was studied with the . ;,’
.5' ’ - premise that the landforms and glacial deposits could have been formed .
"either«by continental or by local glaciation or they could have been
formed first by one, and. then been modified(ﬁ//tﬁe other.

'."L‘ N . - c
1.2 GEOGRAPHICAL SETTING . '

The Adirondack Highlands a nearly circular, domical uplifted area

" of Pnecambrian rocks, s a southeasterly extension of the Grenville‘\
Province:of the Canadian Shield and is. oonnected to the Shield by a

L narrow arch known as the Frontenac Axis (Broughton et al .y l962)“’This ‘
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- ‘\;_ mounta1nous area is 1ocated in th"no;theastern part of New York between
v 43° and 44°45“North 1at1tude and betneen,73 30' and 75°45' West longi- "

tude (figure 1) Th1s region is bounded on fhe north by the -St. Lawrence

Low]ands -on the east by the Champ]a1n Low1ands, on the south by the

Hudson; Mohawk Low]ands, and on.the west by theoTug Hill Uplands

(‘F1g_g;e .') “ ! h . ~."‘ . \\ '

\ “ ’ - - .
\ . The study area can be divided-into two geomorphic districts: the

Central Highlands and the High Peaﬁs T{figure 2), These 1andform

, ' subdivisions are largely contro]leg by the bedrock %1tho1ogy e
(see 1.3% 2). e B
) o *

1.3 HIGH PEAKS REGION
- 1.3.1 TOPOGRAPHY - o

This study deals pr1maril§7k1th the H1ghlPeaks reg1on Tt 11e5

- P

w1th1n the- boundarles° of f1ve fifteen-minute topograpmc quadrang]es : LT '; .
°  Lake P1ac1d Santahon1, Mount Marcy, Ausab]e Forks,.and El1zabethtown |

. The HQghest eﬁevation in the area is Mount Marcy, (MOunt Marcy Quad-

i .

rang1e) at 5344 feet‘ASL, next hlghest is A1gonquin, 5114 feet ASL.
In all there are fortyjs1x prominent peaks 1n.th1s regyonﬁthat stand\

above~4000 feet AsL (table-1, figure°3) The mounta1n—r1dges are -

0
T arranged in-a northeast-southwest 11ne w1th extreme}y steep slopes

. (50° to 90°) a1ong the sides of the r1dges The northeastern and

'3 southwestern ends of. the modntain ridges are-generally more gently . -

- n.-sloping (30° to 50°) than the sides of the ridges. Jhere’ are numerous
C ,

low cols or passes through these ridges at the heads of,tributary
val]eys. wh1ch give the skyline the appearance of an arete (figures A
and. 5). Armchair shaped theaters cyt into the main’ ridge lines,

12
4
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Figure 4.

c}Figure 5.

* View fgom Mount Marcy looking east. Larbe stide- scars

on the mountain in skyline center are developed on’
Giant Mounta1n

b

View of the Range from Giant Mounta1n. ,Coneﬁshabed peak
on center skyline is Mgunt Marcy.



<

S . s . .
N . ’ < i v

constitute the cirque forms that a[f;;o commpn in the H%gh Peaks regiop.

. The major features of bedrock relief are the.resu]ts;of interpiay'of
o seyeral major factors suchlas combosition; resistance to weatherinﬁ
apd. erosion, presence’ofj¥oliation and linear‘structures of the rodk;, ;
and feu]t.Jineeland:mﬁ;gr.joint systems. S L o f T
. 1.3.2 - GEOLOGIC SETTING C ke
| The bedrock geologg of the High Peaks region has been'reported by -
Kemp (1898) Mi]]er (1919), and Crosby - (1966) for the Lake P]ac1d Quad- )
rangle; Cush1ng (1899}, Kemp (1894), Kemp and Newland (1899) *énd Van
Diver (1968) for the Santanoni Quadrangle; Kemp (1921) and Balk '{1931)
i for the Moun Marcy Quadrangle and Kemp (1910) for. the E]rzabethtown
O ~ Quadrang1e~' ‘Buddington (3953 1966) stud1ed the bedrock geology in the
'northern part of the High Peaks reg1on and the ro!ls of the Eenfral
* Highlands to the north and east. Isachsen comp11ed a1T. known informa-
tion for the Geologic Map of New York State gprouahton et al., 1962)
~ In general the area is underle1n by metamorphic rocks of Precambr1an
. age sonoosed mestly of enonthogite. :Bordering:}he edge of/thefbnortho-*‘ . ﬂi{»

el

site Massif is a complex sequence of granitic gnkisses, syenite‘gneissesq
‘-

A c charnockttes and metaéedimentary rocks of the amphibolite focies of

o

metamorph1$m-(§houghton et al., 1962). °A generalized map compi1ed from -0

3
the sourcesvlvsted above is part of figure 6.

L 8
3

Rest1ng unconformobﬁy on the Precambrian bedrock to the north and
northeast of the 1gﬁ Peaks region 1s an extens1ve sequence of Lower
Baleozoic sedimentary rocks The most significant as a source for ','

i."glaciaf dcposits is the Upper Cambrianuﬂotsdam sandstone; This easily

s

v «recognized rock is a common constituent in the continentai glacial
. & - -

deposits throughout the region. .- S ‘ .-

Lol
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. . . a . j o e | | .
- The.major stryctural feature of the region. is a Series of north-.

=3

east-southwegt\?eults ‘ Deep .valleys have been eroded aTong them, and-
cthey‘elso determine the 10catdoh:of the ma1n pqsses through the moun-
tain- arEa The most 1mportant fault passes in the High Peaks are:
w11m1ngtbn Notch (Lake ‘Placid Quadrangle) £ascade Pass,cAvalanche

Pass Ausable LakesePass, Chapel Pond Pass. (Mount Marcy Quadrang]e) N

©

~ and Indian Falls Pass (Santanoni QuadrangTe) Lake Placid 1s a large

o & ?

' fault zone bTocked off at the south end by a massive moralne (A111ng,

199); S ‘

°
17

Budd1ngton (1953) reportéd two major, Joint directions which are

<

\\\3preva1eét throughout the Northern Ad1rondacks, N 70° E and N 80° W

s
»

A]] of the-Joint Systels have a steep dip”' “e

The northeast’ joint ‘system is common]y §11ckensided and 1s related to
the maJpr fauTting in the area A third direction between N 45° and

-70° w is present in many p]aCes and has Nocal stroetural s1gn1f1cance

(_ The surficaal geoTogy of the region is dominated by P1e1stocene
glac151 eros1onaJ landforms and deposjts. Bedrock exposures 1n the

vaTTeys are scarce because of the drift b]anket It. 1s onTy on the

P

higher e]evatidhs in areas of very steep slope that bedrock is well ’
exposed L T LT ° ‘
} 3.3 DRAINAGE RPN i

° v

The 1dd1v1dua1 streams exhith rectangular drainage patterns,l
however, the regionaT dra1nage is radial (f!gure 3) Water flows Tnto
both the Hudson River system o the southuand the St Laurence System
to ‘the north In the south and southwest. the rlyers fTow d1rect1y
to the Hudson R1ver or 1nto the Hohawk River- which then Joins the **

&
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A .
. N
r . :

e I > L™

Al

»



B o o L R L
Hudson River at A]bany In the morth. and east cthe waterg reach the
o St. Lawrénce R1ver via Lake George and Lake Champ]aln In the north~

QF

west the water flows e1ther 1nto Lake 0ntar1b'or d1rect1y “to the

St.. Lawrence R1ver . § ’ . - ': _ ‘ : ;
. Thecmajor rivers of the area are. the Hudson and 1ts tr1butar1es i

?floW1ng south, the .Black R1ver f1ow1ng d1rect1y into Lake Ontar1o to

the norfh the Oswegatch1e “Grass, Raquette and’Sa‘mon Rivers which

flow north to the St. Lawrence River; and the Saranac and Ausab]e-Rlvers |

° ) : which f]ow into'Léke"Chanplatn The rivers follow prg-g1ac1a1 va]]eys f
T throughout much of their course but pre locally d1verted from these

va11eys by g]acial dr1ft In many cases. this d1vers1on of the stream

N 5' from one va]]ey‘to another IS through very deep bedrock gorges.

- h The stream channels .reflect the control of under1y1ng bedréck’

structure related to the reg1ona} Jd1nting of N 75° E to N-80° W and

o, the major ‘northeast to north trending faults whereven-va11eys have
been filded by drift, streams tend to meander tthugh swampy - graund .

and the pattern beeomes. dendri}ﬁc ‘_" .
. -~

¢ 1.4 PREVIOUS WORK T -

= A summary of previous 1nvestigatorsawho have worked in. the v1cin1ty

of the study area and the pertinence of their contributions to the pre-

. . . °sent study 1s shown 4in taby’ 2. Y ol . L o
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CHAFTER‘II " METHODS

2.0 'PLANNING THE INVESTIGATION . o
Air photos and tqpograph1c maps were stud1ed in deta11 in order..

to reduce the amount ‘of- f1e1d t1me in each area of study The prob]em W

.was to ﬁ]nd evidence that wou1d estab11sh the glacial hlstory of the

Adirondack Mountains Items of- spec1a1 1nterest were c1rques11ke land-,
forms, mora1nes, and areas of poss1b1e g1ac1a1 depos1ts exposeé by |
erosion.  The features 1dent1fied 1n th1s pre]iminary study were then
,y151ted in the fteld The c1rque 1ike forms were checked for stria-
‘t1ons‘on the va]lé; floor,- streamf1n1ng of bedrock knobs and glac1a1

depos1ts. Pebb]e or1gntat1on measurements were madg in the t11ls found

in these val]eys TiN samp]es were co]]ected for later ]aboratory

< study, and pebble 1dent1f1cat1ons were made 1n the fie]d and 1aboratory

’

The 1ight minera] fraction of the Ad1rondack ti11s was- 1nvest1gated

 as.a means of estab]ish1ng the source areaaof the dlacaer that fonmed

the geposit The aothor believes that if.there Was a per1od qf 1oca1

T

v!

g]ac1ation this 1cé would or1ginate flow-over and stop w1thrn the e

- topognaphica%]y high Ahorthosite Mass1f .while the cont1nenta1 1ce wou1d

N

-have’ moved over the Pa]eozoic sed1mentary rocks ahd a broad area of
metasedimentary rocks before encountering ‘the Anqrtho!'te Massif Since
the. m1netalogy. especia]]y the light m1nera1 composit1on of the sedi- <//
mentary and metaseddmentary rocks 1s disttnctly/different from the o "
anorthosite mtnera]o?y the mineral composition/ of the glacial deposits
would ref1ect the terrain over which xhe glaodlr had moved.

¥

« o
.

- The metasedimentary rocks are composed 07/vary1ng combinations of




0 -t »
. T . ’
. U s
h -8 * - " N
i ey .

uartz K-~ feidspar and piagioclase fe]dspar with minor acceSsory

‘. . minerals ‘Jhe anorth051te is composed of almost 100 percent p1a9101
3 ' c]ase fe]dsaac with minor accessory mineraks. "Therefore the becun-

rence of quartz and K-fe]dspar {n the tills indicates a metasedimentary i ,l -
I ‘., . - source. . 4' -' o
. . . . B . .
2. 2 FIELHWORK ° S~ ¢ ?
(;' " . . Field work was done during the 5ummers of 1965 1966 and 1967 The s

'summer-of 1965 was spent_reconnaissance mapping ehe ﬁaquette Lake dis-
trict and checking the stratigraﬁhy and geomorphology of ciroue-like
depressions containing 1akes between 2000 and 3000 feet ASL. The second

. and third field seasons were spent 1n the High Peak's regidn of the ,

' ' .. Adarondacks It was Peit that ‘there wou]d be a greateﬁﬁ;robab111ty of
‘ '

s finding ev1dence to show the re]ationship petween iocal and continenta]

/ .
_ g1ac1ers in th1S area of higher e]evation where there is more mature ..
~ * - . ’ .
) development of 61rque forms ' ‘

«

. fote
‘P The interior part of the Hfgﬁ Peaks region yas studied during the
“summer of 1966. This fieJd work 1nciuded 1dentiﬂ.cation and distribution ‘
:‘F" of errat:cs, mapping morainal” topography and searching stream ‘valleys | [~ .1
! for exposed sections of glacial deposits During the summer of 1966
" over 600 miles of trails were wa]ked All- the mountain peaks ‘over 4000
feet 1n eievation were 1nspected for the occurrence of erratics on their )
- summifs and on the slopes leading up to the: summits
| Cirque depressions on Nhiteface Mountain Brothers Big S]ide The n
Range, Giant and around Mount Marcy-were examined for- evidence of Tocal

-

jce accumulations as: a source of mountain giaciation

¢ T

,{ ‘ The summer of 1967 involved reconnaissance mapping~aidhg the roads
. o,

L




o

2 ;:,‘

. throughout the Hign'Peaksjregion. This field work'comprised genera]

mapping of glacial sediments at the scale of’1T62 500 locating and |

"‘deschang moraTnes and measuring exposed glacial dep051ts " ‘Seventy-
‘ T.fTve till samples were collected for laboratory studaes Twoﬁdipeggionai
t111 pebb]e orTentatTOns were.measgred at seven STtes in areas where |

¢ . '1oca1 mountain valleys intersected .the main valley system and twenty"

pébble samples were collected forJquantftatﬁveyinvestigation.

.o

2.3 LABORATORY METHODS
2.3.1 GRAIN srzg ANALYSES S : g} o |

-

" The sand, silt and clay fractions of gen till samples from fhe HTgh '

}eaks region were determined: i&ing tne standard prette method of,graTn-
‘size analysis of Krumbein'and Pettijohn (1938). .AytumuIative granulo-. f
;metrTc curve was constructed for each sample, and the percentages of
sand, STlt and clay were read from the curves u51ng 2 mm as_the upper

sand boundary, 0. 062 mm as thé sand- STlt boundary, agd 0. 002 mm as the

: . v
silt- clay boundary.

" 2.372 PEBBLE ANALYSIS - A . .

- ; .' The 11thology of pebbles contaTned in tills was investTgated in an
| - attempt to deterane the source area of the g]ac1a11y transported
materTal Rocks Tdentified were varTetTes of anorthOSTte charnock1te,
amph1bo11te, gneTSs quartzite and Potsdam sandstone Deta11s of the

’

. : ‘method the rook 1dent1f1cat10n critérla and tNe resu1ts appear Tn
A .. ) - ) :
\\ T Append;an.

$

L -2;3.3; QUANTITATIVE HINERALOGIC ANALYSIS OF THE. o ‘044 1 to 0.125 fim
© o LIGHT MINERAL FRACTION OF Anxaouoncx TILLS

-

Vagners (1969) faund. that mjnerals 1n t111s are éoncentrated 1n

- et




'p::124), suggested the size range 0.003% mm to 0.50 mm fbr study‘qf

_"2.3.5 AIR PHOTO STUDY . .o . )
| tify landform featyres and areas of gIacdar'depgsdts.for later field

_wh1ch were then marked on the topog?aph1c map The general éharacter-. T

et T2, C11ffed head and/or s1dé s]opes cutt:ng into the ma107?1dge Of ’

~ . - ’.
" the mountain mass,~ .
3. Re]atively flat valley f?oors in cross va]]ey pr6f11es, R N

a0

PR

-

grainisiie'fractioh;'eharacteriﬁtic for &ach miheral. He (igid;,
qua#tz and the feldspars. After consultation with Vagners, i{ was
decidgfsthat the most workable size fnact1on for Ad1rondack till would*
be 0. 044 mm to 0 125 mm. _
Sta1n1ng techniques were’ used to ;dent1fy K~ feldspar Refract%ve
Index 0i1 (R.I. 1. 544) was used on the uncovered- slides to aid in

separating duartz‘from untw1nnqn plagJocJase fe]dspar Al] counting’

'was done on a petrograph1c microscope. Slide preparation and the' stain-

\
’

1ng method are descr1bed in Append1x C. ) s :
= ) . ’ R Lo

2.3.4 TILL PEBBLE ORIENTATION L A .

A study of the two-dimensionafl qriehtation of elongate pebbles in

.-

tili wae made at eight sites. The method used and sjte locations abpear
~ /__’_/ . ° [ - . * ‘e

-
]

in Appendix D and Appendix A respectively. . _ .

ryl

Vertical air photegraphs at a-scadle of 1:10,000 were used to ddeh-' | .

; 3 s ., i sy et
invéstigation The air photographs-wére‘also used'to jdentify cirques,- -
) i

1st1cs of cirques in the ngh Peaks\reg1on are:

"1, A sharp craggy‘r1m separat1ng the head of the va]]ey from the
. 4 e 3

uplands, ‘
. ) ‘g Pl £ ® o t.

4. A col -through a mountain rﬁdge at. the head of the -U-shaped .
. L

) . * KA
- N



o valley, E , C B .

55: U-shaped val]eys leading out*from the mountain mass with dne

- - ;j or none of the above mentloned character1st1cs . _
A]togethér 224 c1rque 11ke depres510ns were 1dent1f1e¢*1n the air

photo study (f1gures-49 51, 53 55, 57 and 59) Var1QUS features were *

measured from the topographlc maps 1nc1ud1ng c1rque pos1t10n and aspect

and schrund elevat1Un N : L :

o (mwe aspect‘ has beedﬁned by Temp'le (1965) as the orréh“tat]on 7
;f the prrgue axis. The cirque axis 1s,determ1ned by trac1ng ouh the 5
1ongest'c6htour Tine withinhthe cirque va]ley and bisecting this area,‘ --:?
w1th a 1:ne drawn norma] to a’ 11ne tangent to the curve of the contour * \‘ -
rat the back of the c1rque © C i;'T’

.)"
C1¢que pos1t1on is the Gompass or1entat1op¥of the center of‘thh

c1rque bowl, measured fran‘the h1ghest point of the mounta1n mass. The

2

. center of the c1rque bow1 1s def1ned as the geograph1c posgtﬂon of the

- schrund e1evat10n o

"

L
The schrund elevat1on‘ﬁs deflnedxby Gonthwalt gj970) as the eleva-'

<\
t1on of’ the 1ntersec§1on of the ]1ne of slope of the flqor ‘down. the ‘ o

g1ac1a1 trough with the 11ne of slope of the steep central headwa11

(f]gure 7). . : . L e

. * " The schrund elevation was determ1ned by two methods, e1ther of L.;
) e S ) . ';j
wh1ch g1ves ‘the same results* ) . e : ' .

4
Ll 14

1. -Construction of longitudinal valley prof11es and drawing on
o . this prof'i'le the line of slope’ (f1gure 7).
" 2v By reeording the eléVatjon of the change 1n contpur Tine spac-

ing, where the contour lines are fartpest apart along the

e 11ne 6€‘c1rque ax1s "1t was' foundwthat either methad was




i

éccurate.qn the 20 foot contour, 1ine spdcing to within a

limit of ‘error of ¥ 100 feet. ° .

P

L Schrund
selevation

<o
L3

*BELEVATION

+

{

'

L

Figure 7., Determination of schrund: elevation from a topographic ,. ..’
profile.- ' S . R T

>
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. CHA'PTER,'E GLACIAL EROSION - Jo

Many g1ac1a] eros1ona1 landforms are found in the Adirondack Park s

U- shaped va]]eys, c1rques; truncated spurs, rounded and smoothed bed-

rock” h:]ls, hanging . val]eys and serrated siy]lnes

T

Lo . - -

. \"??Jo {U—SHAPED VALLEYS - S
i . ‘
4“ The region is character1zed by broad open, flat- floored valleys
)i ’

- ﬂ-¢1v1d1ng the h1gh1ands fnto a ser1es of. 1so1ated mounta1n masses. . Each

»

mountain mass has been dISSeqted by va]]ey gTac1ers with the upper part
' of these Val]eys epding in amph1theater shaped c1rques The majoa ‘
"'valle;s are - oriented northeast&southwest A]] of: the‘hmrn va]]eys
' start in, the h1gh mounta1ns as steep wa\1ed narrow passes which broaden
" te form U shaped qpen va]leys at 1ower e]evat1ons G]ac1a1 erosion has
- ‘steepened the va]]ey 51des to- form typ1ca1 g]ac1a}Ftrouqhs . Many of
.'the tr1butary va]]eys a1so exhib1t U- shaped form {figure- 8) Glacia]ﬁ‘
drift depds1ted on the sides and in’ the bottomsxof the main val]eys
part1a11y obscures the U- shaped form; however, this form has been’
fpreserved 1n the fap1t contr011ed moﬁntain passes,a The best examples

of this preisrvation occur at Ava1anche Pass, Chapel Pond (figure 8),
Awi1m1ngton votch Cascade Lakes, and the- Ausable. Lakes Pass.

L
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i 'This study has established three t%ge/)o cirques based on sfze?

‘position and relationship to the associa ed va]]eys . ~["*i

&

L 1. Iso1ated cirque basins which are not connected to lower

U-shaped val leys,




Giant Mountain.- Chapel Pohd Pass is the U- shaped valley

to the-right of Giant Moumtain. Takeh. from First Brothers.
Note the arm-chair cirque form of' the. Roar1ng Brook Cirque

on Giant Mountain . ..

D

. Single cirques at the - heads of short U-shaped valleys Whié’h. :

terminate abruptly on. entering 2 main vallfy. and .

7 3. A series of ¢irque amphjtheaters all of which open into one
“ge U-shiped vaﬂey which ends cabv'up:tly on- entening a main-

vaney




©

falls to the Tower drift-filTed valleys. ° ._-Att'" PR

.
P . ° ]

<

. The dep051ts directly re]ated to these c1rques (moraines, protaius

ramparts. etc.) wili be described together w1th the correspohding cirques.

3.2.1  ISOLATED CIRQUE BASINS . - . .

]

The nivation Cirques which are not~direct1y part of a U shaped .

°

.vaiiey are re1ative1y sm%]] This\\ype of cirque can aTso be referred "\\*_;

to as a hanging cirque These depressions are cut into bedrock and con-

tain small tarn iakes Morainal ridges extend from the sides of the

© - ¢irque toward the middie of the vaiieys These ridges haue been

A ® .
breached by. erosion and, in: some ‘cases, have heen bloeked by beaver Tos

s - .
/dams. The 0ut1et streams drop rapidiy over a series of sfbp iike water- Lo

a,

s
N < . N
.© 9% . 3

Four nivation- c1rque depressions in the High\Peaks regiqn were *ﬁf TN

1nvestigated They are: - _"__ . .,c ;% fLi::fﬂ e ;»‘:é
(§) hRedfield Cirque ocgupied by .an ynnamed lake, on—the south K , «
\ side of Mount Redfield (figures 6; region N, and 9),. ’
~ (b) Moss Pond Cirque on the north, side of Mount Redfieid (figures
. _6 region R and 9) o ‘ o s e L 2h e t e
. ; (ei Cooperkiii Pond Cirgue On the south side of the. wiimington T
S Range (figures 6 region A, and ]2). _Ask‘i . ] l'. . ,}' .
_ .(d) Weston Mountain Cirque, 1ocaied on the south5side of heston -
. Mountain (figures 6, regiOn J; and 13)e - - - R .ﬁ ,‘;‘J

3.2.1.1 REDFIELD CIRQUE _ f" o L

P

The Redfie]d c1rque and its associated tarn 1ake are iocated on
the south side-of Mount Redfield. nhput 2000 fe\t~#romuthe mountain
peak, ieft center Mount Marcy Quadrangle (figures 6; region N, and 9) e

3

Elevation of the tarn iake is 3377 feet ASL ;- L o

i
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S " Figure 10. Aerial view of Redfield-tarn looking north.
bog vegetation filling -the lake. .
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"nlMounthRedfieid and the surrounding area are composed of Marcy'.y
“ anorthOSite . The major joint directions in this area are 04]°' nd
| 275° The dip of. the joint, planes is nearly vertical (80° to 90°).

The backwall of the c1rque extends from the lake surface to the
‘ top-of Mount Redfieid (4606 feet ASL), over'a horizonta] distance of
‘ 0.7 miles (figure 9). Thus the gradient of the-backwall is- 1755 feet
per miiéﬁ The orientatien of- the cirque opening (figure 9) is 1857,
. :' The flooded area w1thin the cirqpe depreSSion is approximateiy 500
feet long and 306 feet wide and is mostiyrfiiied with bog yegetation.'
The;depth'of:the:depression could not beimeasured_because ofqlack'bfn
. Asuitabie probing rods; however-, an.eight ﬁppt'probe did‘not reach the
bottom of the depression in'the{center‘of the‘bog The moraine biockingv
the outlet of the cirque depression stands 18 feet above the lake suri
face ‘ This moraine has been breached to the bedrock surface by the
outiet stream, | An abandoned beaver dam partiaiiy biocks the present !'
outlet. The outiet stream flows over a relative]y level bedrock surface
for approximateiy ‘300 feet then drops over a 35-foot ciiff and cascades

to the drift-fiiied,vaiiey below. The gradient of the stream-to the '

3unction of Skyiiohtcarook is 123 feet per miTe, . -

=‘3 2.1.2 MOSS POND CIRQUE o _

Moss Pond, the true sburce of the Hudson River, 1s a small tarn
lake iocated on the northeast side of Mount Redfieid The pond lies in
an amphitheater-shaped depression 341 feet be]ow the crest of the moun-'
. tain (figures 6 region N 9 and 11) The depression is eroded into the
‘ Marcy anorthosite - The major joint dire:tions observed were 045° and -

272°, ‘The depression is oriented 019°. The eievation of the iake




+ : T ’ . <@ . 29‘;

: surfaoe‘is 4265 4.5 ?eet AS[‘A,Th? backwall of the cirque'extends from
~‘=the'1ake s&rface to‘the top of Mount'Redfield (elévation 4606 feet ASL) °
) over a hor1zonta1 d1stance of 0.25 m11es whlch g:ves a slope grad1ent .
' of 1364 feet per m11e The lake is conta1ned in a deprassxon cut 1nto A
'bedrock With an eroded mora1ne part1a11y block1ng the outlet. The
undissected part of thjs moraine stands about six ‘feet above the level
“of the lake. Much of the-lake depression has. heen filled with bog
Veoetation- The depth of the lake is undeterm1ned but 1s greater thaﬁ

. sdx feet, the 1ength of the probe availabTe.

3.2.1.3 COOPERKILL POND CIRQUE
. Cooperk111 Pond is 1ocated on the southwest end of the W11mington

Range just north of Morgan Mounta1n in the Lake PTacld Quadrang]e

(f\gures‘6 region A; and 12). The backwa11 of the cirque extends

from the lake surface (elevation 3002 feet ASL) to the h:gh point on
the w11m1ngton Range (e\evat1on\3340 feet ASL) over a hor1zontal d1s-~~ - :
tance of 0. 25 mi]es, which gives a slope gradient of 1352 feet per mile.
‘ aCooperki]l Pond C1rque is different from the other n{vation cirques in ‘°
K that it lies at the 1ntersection of two mountain ridges the wilmington
Range str1king 037°‘and the Stephenson Range striking 086°. The outqet
stream flows thropgh a low pass to the east. o e o
-The outlet of the. pond 1s partially b10cked by a broad f]at sur-

. faced, boulder strewn ridge. the Tower part of which 1s cut by ‘the out]et‘
stream, The'r1dge 1s from 15 to 25 feet above the pond surface near the
outlet streal and'r1ses to ‘the norrth Thé top ‘of the ridge fs rela-

' 't1vely level, with numerous boulders of Hhiteface anorthos1te scattered

on the surface. The ridge 1s from 200 to 500 feet across and the slope.

(]
4
“~
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Topographic- map and profiles of Cooperkill Cirgue.




S N
changes ebrupt1y;et-the outer edge‘to approxihate1y 30°.and‘exten&s.
qown'into the 1ower valley. Co | \ .
Lo . | The mora1na1 r1dge rises to the north with a slope of 10° to 15°
R ,‘ to the elevat1on of approx1mate1y 32]0 feet ASL where bedrock is exposed ) -
in a 40:foot cliff. Beédrock is expose;%from th1s elevation to the top.

of . the mountain. _

. .
. Talus accumulations were observed all along the base of the bedrock ¢

- ) r . Y

cliff on the nortf and west “sides of the cjrque depression.. The talus
is composed of‘la?ge two-to five-foot bouiders of whiteface enorthesite.
This talus accumulation ends abruptly at an elevation of 3140 to 3i80
feet ASL. No 1arge boulders were observed between the boulder line and . d’/
the water s edge Th1§ boulder ]1ne(marks the edge of a protalus ram- ’
part on the north side of the pond. The soquth Shore’cqntains:numerous
.. boulders both in the water and in the.woods to the south of'the\shore.
The pass to the southwest is eroded“into bedrock and is filled with
'g]acia] drift. An dbandonedfoutlet channel cuts throhgh the drift.

This channel is f1at floored, 100 to 150 feet wide, with steep sides

' and is 20 to 50 feet Qeep The bottjm'of the channel (elevation.approx;

s Jmately 3210 feet/ASET‘Ts a swamp .and

stream flowing southwest off the mountain

is. the headwater area for.the‘

Cooperkill Pond C1rque is not a true cirque‘in.thevgeomorphic eense
of landform develbpment The cirque—like.depréssien hae three out]ets‘
and therefore m1ght be better described as a- sadd]e cirque or mountain B @
crest cirque with 1ce flow in three directions simultaneous]y during 1ce>

occupation of the cirque,basin. “The existence “of the protalus rampart

to.

‘epnfigqrat1onwof the lake depression and moraipal deposits are evidence

’

of 1ce~oc¢upation and sculpture to form the preseht topogrephy:




3,2.1.4. WESTON MOUNTAIN CIRQUE o ' | v
Fhe'weston'Mougtain Whque and its associétedutarn'1ake§-Lostlgood,
. are located on- the southeast side of Weston Mountain in the sputheest
corner of the Ausable rorks Quadrangle {figuresi6, regtpn J; and 13).
. E1evation of’the pond surface is approximately 2850*teet ASL.. The back-
wall of the cirque extends from the” 1ake surface to the summ1t of Weston
ﬁounta1n (e]evat1on 3195 feet ASL) over a hor1zonta1 d1stance of 0.5
miles, which g1ves a slope grad1ent of 690 feet per mile. The pond is
from two 'to four feet deep in the center end is elongated in the north-

south d1rect1on Bedrock is exposed along most of the shoreline except

in the northernmost part where the pond is fl]]ed with bog vegetat1on
' t

The geo]oglc map shows a contact between charnockite and -anorthosite 1¢

r

the southern part of the pond (figure 13). Weston Mountaih'is cohposed
‘entirely of charnockite. ‘ (

A we]] deve]oped mord1ne swings across the opening of the depres- :
sion from the west wall’ of the cirque and is mweached by an outlet -
_streama The moraine is approx1mate]y 190 feet wide near the out]et
stream and narrows to f1fty feet as it rises toward the side of the :q
‘va]ley at the base of a-twenty-five-foot bedrock cliff. )

The out]et stream flows over a re]at1ve1y flat bedrock surface,
then drops over a th1rty-foot waterfa]l then,over a series_of smaller

_falls to the lower valley. . N

<

3.2.2 SINGLE CIRQUES WHICA CONTINUE INTO SHORT U-SHAPED VALLEYS
Th1s type of cirque originates on the side of a mountain and opens

into a mqur val]ey. A U- shaped trough extends d1rect1y from the h1gh

area to the main valley bottom. The,va11eys are retattvely short,ofrom

-~

32

(o2



33

. » : >
LR EEE

| %

RSN TS

MN N K{(;NTO;J}} IN'Z‘ER;‘/AI: 100 - 35555;;000. S

N mmemmr

@ 1953 - . oSS
AN

Figure 13. Topographic map and profile of Weston Mountain Cirque.
. < . .

’ ’ . MOiAINE-/Q.t - ' ) : _ .
2,800’ y ot T == ' - -
‘ : : Shisgp




5, 000 to 10,000 feet 1ong from the horn at the head oimthe<ue11ey to * .
. - the po1nt where the s1des of the val*ey -terminate. Tne valJey sides
N are.very steep w;th many vert1ca1 c11ffs, and ;he va]]ey narrows toward
the out]et None of the 51ng1e valley cirques conta1ns a lake, a]though .
there is frequent]y swampy ground at the schrund e]evat1on Some of
the valleys of th1s type have 1atera1 moraine r1dges a10ng the va11ey
s1des These(r1dges are subdued and def1cuTt to.1dentify becduse of

forest cover and mass wastlng(pf uhe slopes ) .

Map and field studies have 1dent1f1ed twenty n1ne s1ng]e c1rque .

"> valleys (figures 49, 51, 53,-55, 57 and 59).4 Three of these will be

~

discussed in detail. They are: o o
(ai White Brouk Va]]e} Ci}que (figures 6, region B; and 14),/
' (b) Giant Mounta;n Roaring Brook Valley Cirque (figures 6, -
o region K; and 21), and E‘ - : ‘ ®
(c) Boreas Mouhtain’Cirque ifigures 6, ‘region M; and 28)< .

~

3.2.2. 1 WHITE BROOK VALLEY CIRQUE
. White Brook- Va?]ey 15\1o§ated in the Lake P]ac1d Quadrangle

* (figure 6, reglon B) on the northeast s1de of Whiteface Mountatn between
gsther Mountain (4240 feet ASL)‘and Lookout Meuntain (4100 feet AS}).
ihe‘valley is.ortented 055° (figure 14). It is ‘approximately 3000 tee{
wide and 9000 feet Tong. The northwest and south sides and t:helpack--'~

| wall are nearty vertical. The headtof the valley torms a pass‘or,eol
through the mountain mass at an e1evat1on of 3860 feet ASL, whjte

n Brook f1ows ‘on the bedrock surface from an elevatiuh of 2900 feet AS&

&to 1820° feet gSL where it encouﬂters the thick dvift c0ver of the main - -

ya]ley The stream hds cut a deep V—shaped valley aTong the axis of

-
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\ ‘the U- shaped dr1ft f1lled trough
"i . k The bedrock of\th1s part of the mountaln consists of varlous types
" : “iof anorthosite. The upper elevataons‘show extens1ve exppsures of _
o Nniteface nnorthosﬁte.f The midd1e portion of the vellev.is composed of
’ a lightforeen:to pinknanortﬁoslte_wlth one-quarterJtoutgoktnch pheno-w. R
@ " crysts of plnﬁ'plagioclase; ‘The lower part of the valley floor and‘
- -~ Marbte Mountain are_composed of'Marcy anortnosite with one-to‘five-inch,
', phenocrysts‘of labradorlte ' SO ' | |
15* . - The vertrca] dlstance from the’ back r1m of the"cirque amphitheater :?‘q_?

. * . bh &

- “to the change of s]ope of the valley floor (schrund elevatlon) is 1240

- - -feet. -The horizontal dlstance fnmn the top ofoount Esther to the
schrund elevqt1o9,1s 0.5? miles which ;esults 1n~a‘grad1ent of 2254r4.
feetﬁper mile. ~Yhe grédient of “the va]ley below the schrund line is ‘

" 614 feet per m1le Longitodlnal:and'transverse'proflles are shown in

N G, : ,
. , fﬁgure 15“* T s Coe -
l “ ' N 23
- Esther Mountain can Be classjfied as a horn in the youthful 9tage

of erosional development Cirque erosion has isolated thesmountain S
‘}tak from the rest of the<mountaln-ﬂass (figure l4) - The three ridges z'
K radlatt‘Q out from the peak are very narrow (thirty feet at one point
A .

.. -y
- /J.L . on,tnecpor heast ridge) wlthwnearly vertical sides. 'These ridges change

to‘broad gentl -sloping bedrock surfaces at an elevatlon of between

3600 to 3700 feet ASL. Thls broad flattened surface 1s covered wlth

numerous Potsdam sandstone erratics lylng'on the surface and caught tn
6 . - l: thg wen Joints‘ . '0‘ . -‘J& .. o . .

, The occurrence of Potsdam sandstone pebbles lying on the surface .
N 1sﬂlndfcated by the 1etter "sr ln figure 14. No Potsdam sandstone

pebbles uere observed on the. top ‘of Esther Mountain., The’ ridge below -




Figure 15. - Longitudinal and crqss vaIley topograohic profiles of

, White Brogk - Va]ley
. \




- Figure 16.

Fidhf§<17.

- . )

View :of moraine four, White Brook Valloy
from highest point on the’ moratnc.

Moraine four of white Brook Va]ley. south stope.

“Looking eagi

39




’Figure 18.

Large anorthosite erratic. on; distai s]ope of moraine
two, White Brook Vaney

'Y
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”

pebb]es scattered over the bedrock surface and in the joint crackst ' _ -y

the peak of Esther Mountain, however, contained numerous Potsdam - ° ‘_

Ti]l-pebble or1entations were measured at»sites 295 end 296. and
their_rose'diegrams are plotted on figure 14; the resuTts of light .

mineral studies.of twe till samples are included in figure 14 adjacent, =

to the.samp]e']ocations. Nine pebble counts were made. The results
are shown in table ‘3. _f\~‘ |
© Five mora1nes have been ident1f1ed in White Brook Valley: three

on the northwest side of the valley, one on the southeast side and one

. above the A.S.R.C. accéss road: the moraines have been numbered 1-5

(9

‘.. with boulders lying on their crests. Figure 19 4s a measured section of '

‘on figure 14. o - !

Moraine number five is composed of bou]ders one to five feet .in

{

diameter which form a pronOunced boulder terrace with the steepest 51de
para]le] to Whi te Brook. The boulders become sme]]er up the slope and

end abruptly at the base of a very- steep s]ope ,
— B
. Moraines two -and" three are very similar. These two ridges are'cdm-

‘

‘. posed of till with boulders lying on the’ surface Mogt‘of the boulders ‘ , ’
are found on the crests of the ridges and on the north or open va!ley

side of the ridges Figure 18 is 2 photograph of the. 1argest b]ock , ’

seen on any of the mora1nes It lies about twenty feet be]ow the crest ‘

1

on the north slope -of mor&ine two

pr

Moraines one and four are composed predominantly of sand and grivel

mOraine four Figures 16 and 17 ane photographs of moraine fo;r This
1s the only moraine where it was poss1ble to study 1ts 1nterna1 composi-

tion R < : - e

l

Moraine number one 1s someuhat different in that the ridge runs ’
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‘Sandstone 47 %/
. Anorthosite 50
Meta-sed. 3

- ) - °
{‘~ °
I -
- N - -
O\ - Quartz '
) KN - K-feldspar

P%¥ ~ Plagioclase

Pebble .count

. Sandstone 31 °f..

o Anorthosite 57
Meta-sed. 12 °

w

.

°
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5' Poorly sorted coarse
. sand ‘and gravel,numerous
boulders on surface.
‘-

'69° .Coarse to fine sand-
upper part, fine sand,
and silt in. lower part. .

- ° .
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Figure 19. Mbnaﬁrq& gection Moraine 4, White Brook Valley.
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L 'and the main vaTTey side. The crest of the ridge is narrow: There are

Ked

_near]y.paralfelvto the ‘valley side. :The morainal ridge 'stands’from ten

- to thirty-fidetfeet above the sMaTT,va]Tey'formedfbetween the moraine

s o . ' .o

~

boulders lying.onf the crest and southwest sTope of the mora1ne but the

‘e

ridge appears to con51st ma1n1y of coarse sand and graveT The north-

western end of the moraine starts at & bedrock cT1ff and cont1nues to

i3

. the- southeast (fm@ure 14). The ridge decreases in height but cont1nues

at approx1mately the same elevation unttlit disappears*into a'kame

¢

terrace Just northwest of the first ski sTope c]ear1ng north- of the

A.s. R C Headquarters A meTtwater channeT starts on the south s1de of.:”

‘ the kame terras\\aﬂﬂ c0nt1nues to the north .edge of White Brook VaTIey

where it disappedrs into “another kame terrace.

Seveh till exposures were stud1ed The locations of these exposures

are shown 1n f1gure_)4. Potsdam erratics were_identifded in all of the

pebb]e studies (tab]e‘3)'except for the count madedon.moraine'three, B

‘site,zgi. The highest: percentage of Potsdam erratics was foind in the

upper'part of moraine four, "site 297. The next h1ghest pefcentage .

occurred in. the tiTT exposed behind the A & w Root Beer stand (site 298)

at the bottom of Nilmington VaTTey The presence of Potsdam sandstone ‘.

in the va]ley and alohg the ridges on each side of the valley indicateg
tranSportation and deposition by. the continental jce sheet.

‘However, the composition of the Tight m1nera1 fraction of the t11] :
(sample 61) and ‘the d1str1bution of locally derived rock. fragments in
the vaTTey relative to the positions of the differerit types of bedrock
exposed in the vaTTey presents a different picture ’~Samp1e 61 was
coT]ected from an exposure of/%odgement tiTT 1n the Tower part of.moraine

four (site 61). It contained 9% quartz, 28% K-feldspar and 64%' ’ "‘

Q.




- ~ plagioclase feldspar. ;This composition indicates that ice overrode _

F) v

anorthosite bedroék 'IThe anorthosite bedrock outcrops throughout the
W11m1ngton Va]]ey from White Brook Va]]ey northward approx1mate1y ten
miles to Black Brook Therefore, this t11l cou]d have beeh'ﬁepos1ted
'by 1oca1 1ce mov1ng northeast from White Brook Val]ey or by contingntal
.icke moving southwest 1nto Nh1te Brook Va11ey Sample 62 co]]ected'from'
ab]at1on drtft nn the upper part- of mora1ne four (site 297) contatned
39% quartz, -19% K- feldspar and 46% p]agioclase feldspdr indicating a.

‘ metased1mentary rock 0r1g1n of the depos1t the yearest source of wh1ch
s north of Black Brook. .

Pebble 1ithologies of the White Brook' Valley drift are particularly
informative. 'F%eid .work -in the High Peaks area@stabh'shed that pink
p]ag1oc1ase anorthos1te occurs only-in White Brook Valley ahd on the
ridges on: either side of "the valley. The northernmost exposure of p1nk .
p1ag1oc1ase anorthos1te was observed on the south s1de of the Lake

I'4
-Stevens Pass which separates Esther Mountain from the N11mington Range.

JThe southernmost expOSure wa; observed on the south side of Marble
Mounta1n, the south ridge of Nh1te&Brook Valley. These f1nd1ngs ‘were
confirmed'by Crosby in 1966 (persona? communication). . ’

‘ Appendix -B shows the percent of each pebb]e type 1dent1f1ed ) :L'
throughout the High Peaks region fhe pink-anorthosite was found only
1n samp]es col]ected in White Brook Va]ley and at a single site on. the

w11m1ngton-Frank11n Fa}ls Road,: west of Lake.Stevens Pass (site 55)

fﬁ{g road’ goes through the Ppass between ‘ither Mounkain and the-w11m1ng<

ton Range . - ‘

f
¢ ¢

- The highest percentage (39%) of. pink anorthosite pebb1es oocurred
at site 295 (figure 13) and the next h1ghest (31%) th the exposuref




Y

#forth of the bunkhouse along the access road (s%t‘e« 296). The third
h1ghest percentage (23%) was at s1te 298 at the bottom of the valley."
Tab]e 3 is arranged to show the dist®ibution of-the p1nk p]ag1oc1ase"
from the upper moraine (column;one) to the lowest part of the valley

(cotumn 6) tn descend1ng order of elevation and ‘valley position. These-

ual

~data show an increase in pink anorthosite composition -across the out-

crop belt in the down valley direction to a maximum at .site 295, then

a decrease at the bottom of the.valley (site 298). Figure 20 shows

"pink anonthosite'boulders excavated from the till at site 298. A1l

of‘these bou]ders ‘except the sixth from the Ieft (wh1teface anontho-
s1te) are p@nk anorthosf/e Note the well developed flat surfaces cut

on boulders 1, 3, 4, 7, 8, and 9 These flat faces are glac1al1y

4ground facets with numerous st¥1ae clearly’ demonstrat1ng glac1a1 trans—

port. ‘ .
. The abundance of Potsdam'sandstone and metasedimentary fragments
(table 3) suggests, a continental glacial origin of the drift. If

the deposits were. formed by the $outhwest moving continental ‘glacier

.~on1y. the 1qwest e]evation in Nhite Brook Va]]ey that the 1ce would

encounter a pink anorthosite outcrop would be 2300 feet ASL .Since

the continéhtaT g1ac1er_wou]d be’ moving up the val]qy, no pink anortho-.

site fragments'shoulo be found. below 2300 feet ASL. The pink anortho-

Tsite f%agments occur in deposits below the outcrop with a decreasing

concentration as the’ distance downs1ope from the outcrop inCreases

This distri ‘tion clearky 1nd1cates a northeast flow of ice at least
site 298 Ice flowing in this direction must haVe been of
in. The Potsdam sandstone and metasedimentary rock frag-

1gted,y1th the pink anorthosite fragments.indicate a




~

»

Figure 2

g
3

pink anorthosite erratics from excavation at A & W Root
eer Stand, site 298; numbering in text is from left to

/right.

{
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. tain- (4927 feet’ ASL) tn the Elizabetntown,ndhnt Marcy Quadrangles

. ~
redorking of previously deposited continental drift

. - 'S
N .. ®
moraine four are‘recess1ona]_mpra1nes
B . '

. @

Moraine four (sdte~297)'is an
-8
ice stagnation.ablatson moraine

The® h\QﬂFconcentrat1on of Potsdam
sandstone aqd’%etasedimentary~rooks (tab1e 3) thch occurs on the
0 -

surfﬂte of-thls mora1ne is be11éved to be due to 5urface siiding ,of
debr1s-froo the r1dge above thQ mqra1ne Th1s r1dge, composed of . }
wh1te;ace and p1nk a:Lrthos;!%, is cover;d w1th a thin veneer\of

) Potsdaﬁ s;ndstone and metﬂs:o1meht::y erratics.

-

—It could be argued that the dlstr1but1on of pink anorthos1te is
not due to a 10 al ice mass but has resulted from &'mass1ve landsllde
\ fol]ow1ng deg]a iation of tbe contine tal dce

ﬂfss However, sifes
7"
295, 296, and -298 have the appearanc of lodgement t111$, and the

%

P

matrux 1s compres€§d t1ght1y aroynd 1 rger- fragments The faceted

ur*age§~Qn the«bou%ﬁer% before excavataon at site 298 were observed

to begnear{y p&ralT%%*to“the ground surface in the outcrop

- Such .
unxjormlgy of p051t]0n could occur Snly Qy 1ce transport not by
landsllde ' ‘

o
o

« . - . Y 3

P

< .

*—.

e )
Summaﬁizlng,all the evidence discussed, a conclu510n is dfawnf
0

from the wh1te Broek Vél]ey glacia\ deposwts that they were deposited

by loca1 glacial ice moving northFasb out of the cirque at thelfoot
of Esther and Lookout Mounta1ns

o.'

.

oty 3

. [ J
. . .

3.2 2. 2 GIANT HﬁUNTAIN—ROARING BROOK cxnous

Roaring Brook Valley is located on the west side. of Giant Moun-

£
- ‘ﬂ
4 - .
. .

‘._,4
The moraines in the upper ‘part of “the valley between.51te 298 and

R
¢
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Fiqure 22 Longitudinal and cross vaHey topoc;raphic profiles
o of Giant Mountain and I‘oqrinq Brook o . L )
S o R "'*“,‘-‘ - -
’! . ’ .




Giant Mountain and the Roarin; Brook Cirque from Sawtooth
Mountain. White areas on mountain and stream va\ley are
bedrock exposed by the 1963 slide.

v,

Figure 24. Striations’ (zw) in Roaring Brook at 2200 fm ASL
“Site 179.




- .
(f\gures 23 and 6. region K) Tho v%]ley is ofiented'250° with toe
apening to the west and is approxxnate]y 2500 feet wide and 9000 feet

. long (figure 21 Schrund elevat1on 1572980 feet ASL (f1gure.22)

‘with a:sloﬁg<g;i§?ent above schﬁund'e\evatioh of 3540 feei per mile ’
and the’ gradient be\ow schrund elevation of 460 feet per mile, Land-‘
slide debrts fills' the va11ey bottom at an elevation of 2700 feet ASL”
anjzthe stream has eroded through this mass to bedrock The stream
plunges over a nearly vertical 200-foot waterfall at‘lﬁgg/ieet ASL.

- Glacial drift fills the sides of the valley below schrund eleva-
tion. Striatioqg‘oriented 289° were obserged at ip,e]eoation of 2200
feet Asﬁ (fjguré 2&). Till pebble orientatian at an elevation’bf 1940
_feet ASL shows an orientation maximum at 288°,(figorg 21, gite.l7\>f

A well. developed Tateral.moraine is visible 'alo\ngAthe north side

) of Roaring Brook Valley starting at an elevation of 2500 feet ASL +
40 feet and extending as an almost cont%nuous ridge . approximate]y 1.5
miles north of ‘the junotion of Boardng,arook with the Ausable River.
Theée 1§ a less uelf de;f\opéd ooraine onﬁthé west sidebof the Ausable
Rive; valiey. This morainé extends along the'side of the valley ;rom,
- about 1800 feet ASL to the villey floof) A‘delta with a surface
.elevation of 1100 feet ASL has been,mapped north of this moraine A
second-moraine complex has been mapped within the boundaries of these
moraines. This inner moro:ne starts at approximately 1540 f:;t ASL.
ofi the south sidé:of Putnam Brook and extends north to the junction
’ iof Roaring Brook with the Aushble River This moraine complex is a
kame moraine that has ‘been dissected to bedrock by the Ausob]e River

and Roaring Brook._

Light mineral studies of two til] sqmp]es from Roaring Brook show

(




Yow .percentages Qf.hua}tz: slightly highe;.perééntages of K-feldspar

and high pefcentages of plﬂdjog}bse.(table ). . - '

~ Table 4. Light Mineral Composition of Roaring Brook Till Samples.

1

IR o , ‘ Plagiqclase ,
Elevation < Quartz . K-feldspar ° Feldspar _
= O \ 0 ' .
- 1940 feet ASL L1200 - 26.9% . — .61.2%
2900 feet ASL - 15.3% 2 9. - 44.9%

%

Str\ae were observed on the,north side of the vaIley f\oof of
Roaring Brook at 2“00 feat ASL (figure 2], site 179) The striations’,‘
have been carved into a large xenolith of fine grained. mafic rjch -

anorthd@ite,eoclosed in Marcy anorthosite. - The,str1atod surface was
exposed by the i§63 1dndsiide. Fresh scars from oﬁe lhndslideAwere
observed superimposed upon ,the éigciallj striated sukfaco fﬁe )
g\acia] striae are c\ose\y spaced parallel grooves\oﬁ\the bedrock
oriented N 85° W. The bedrock surface is gnc]ined down the valley at
,approx}maiely‘20° Joints oriented'N 15° W cdt across thd’sur}ace
Plucking on the west (downstroam edges) of the Joints indicates a
westward flow of ice at this point ng-striation and Qhe configura—/

tion of the grooves 1ndicat& Qctfve gyrasion by ice f\owing off the

S e

q.puntain in an east to wcst dirdction tdward the main north-south
valley below. _ ‘ .
A il fabﬁic onosdroﬁont (figure 21, site 171) taken on the south
. side of the vallqy at 1940 feet ‘ASL. shows an east-west origntation of

. Jpebbles which agrees witd the striation dlrection . Fifteen feet of

till is exposed in thisl section. Thn basc of the exposure is covirod

)




.
with cofluvium. but the .till appears to befresting on'bedrock. The
orientation measurements %ere taken at approximately nine feet above
the bedrock surface in a freshly exposed face of the till leiey
orientation at this- point, is N 60° E ' '

The sttiations: pebble orientations. light mineral compositions,
and d\stribution of mOraines indicate a flow 6f local tce wes\ward
from Giant Mountain This flow swung northward in. the nmin valley
system The 'maximum advance stopped 1,5 miles north of the Junction
of Roaring Brook and Ausable River., A delta developed on thevnorth :

- side of the outer moraine indicates a lake’occupied tne Ausable Riier

«Valley north of this moraine. The inq‘t kame moraine complex 1nd1cates

a retession ‘of the ice prior to firnal me!ting

;,‘.‘3.2*.2.:5'.1 EAST, SIDE OF GIANT MOUNTAIN. SRR
v . | 'The east face of Giant Mountair has rock exposed from fh; crest
\<\2; the mountaig (4627 feet ASL) to the valley floor (approximate1y
3200 feet ASL) Most of this surface uas stripped of forest cover by
a series oﬁLlandslides ﬂn the spring of 1963. Investigation of the -
lands)ide debrii on both 31des of Giant'Nountain 1nd1cates that only.
' a minor® amount of rock material was removed by fﬁp slides
. l ‘ On the east side of Gtznt Mountain there Is an "abrupt change of
e]ope betwegn 2900 febt ASL and 4100 feet ASL (figqres 21, 25 and 26).
Abové'tn1s'elpvatibn_tne bedrock ebrfaces are'snooth and show evidence - .
" of chemical ueathertng Below this-élevation the pedrock is fresh, ,
showing very little evidence of woathoring The surfaco is trregular'\

. and broken a5 though large sheets of rock h!Vd‘bQQh ronogpd There

* are many smnll 2-to lo-foot cliffs. This brokin. 1rrggular one

. ’




' "Figure 25. East side ofiGiant Mountain from the air. Note the .
, quarrigd surface, indicated by arrow. -Looking scuthwest.

)

.

Figun 26. . -East side of Glant. Hounuin ‘taken from the pass between
Glant and Rocky Peak. Looking north. This phote shows
the change in slope and the effect of quarrying -
Whiteface Nountain on ccnttr sky\!ne.
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eitpnds-a;rosé fﬁe backwall of the valley and along ‘the side where it

4 - . |
g disappears under the forest cover. - : .
. : ‘ o - B
¥ It is believed that this suxface developed in the followirig
b o N S
fmanner_(Figure 27). . o S ’
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Figére 7. Cirqué h;adwaII steepening by ice. plucking. uf‘
‘ ~ The val!!} was,fil1ed with g1$§1al'1ce ané AUring thflépldef .
o periods (winter) the(ice-rock contact was frozen solid (figure 27, a).
‘ During.warmer times indlo;-uﬁher yef;ica1}load'prés§ures£ ;he'glaejeri%:;j,
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. > * . T
., i¢e moved away from the headwall (ﬁigure 27, b) forming a bergschrund
~ crevasse. The hcuzhent_of the ice pulled large blocks of rock from - -,
the heedwall This was'followee;by fi]]ing of the crevasse with snow o
and/or meltwater from the. mountain top (figure 27, ¢), refreezing and
" AQNhen movement occurred again add1t1ona1 plucking of the headwall
occurred. 4 ' | D
The- upper limit of glacier-bedrock Freezing and plucking marks ' fn

the upper surface of glacial ice. The mountain slope a’t;ve this Tine

L4

: would be the ‘snow field accumuLation area.

. 3.2.2.3 BOREA% MOUNTAIN CIRQUE
Boreas Mountain is 1ocated 1n the south centra] port1on of the
Y Mount Marcy Quadrang]e It is the southern high point (figure 6,
region M) on an eight mi]e long mountain ridge striking 032° which:
extends from Boreds Mountain to Mount Co]vin Thfs high ridge has 15.
| cirques developed on its slopes Three of these cirques are on the o
usoutheast side of the mountain ridge Ihe rest are on the northwest
side of the ridge The best deveIOped cirque (figure 28) is 1ocated
on the north side of the h1ghest peak on Boreas Mountain and 1s (
oriented 315°. This cirque was ‘chosen for dtchssion because it has
.e;weII'developed amphitheater form, "lateral moraineS'on both sides of. ’:
the valley. and a terminal mora1ne blocking the outlet of. the va]ley
- (figure,28) o , “ _
Th va]Iey Ts 4000 feet wide 1n the cirque amnhitheater and ““

-

narrows to 1500 feet between the laterai moraine ridges near the out-

let D(stqnce from. the ridge at the back of the cirque to the terminai

mgraine is 8800.feet. Elevation of. the mountain peak at ‘the head of < &
g S L | ‘ - Y

-~




Pigure 28. Topographic map of Boreas
Mountain Cirque. For
profiles see figure 29.
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this cirque is 3560 feet ASL + 20 feet. Schrund elevation 1s 2560

' feet ASL dnd 1s 0.25 miles from the high point. This gives a slope -
gradient ‘oF 3000 feet per mjle.above schrund e]evatlon and 875 feet
per ml]e below- schrund e]evatlon (figure 29) : f

The valWey 1s eroded into the Marcy anorthosite w1th the stream |
flowlng over ‘bedrock throughout,most of 1ts course Glac1a1 drift and
talus fill the-sides of the valley in the upper part and lateral

morjﬁnes are well developed in the .lower part of the valley.- These

moraines form a"pronouhced ridge.a1ongfthe sidesof the valley con-

- .
° . . <=

" verging to the-outlet (figure 28). These ridges are composed of sand

*and dgravel, and numerous 1aroe boulders were observed on the surface.
The lateral moraine on the narth side of the valley is the better

: . . ) ¢ .
developed of the two. The stream is diverted from its westﬁard course ]

at\the mouth of the valTey by the terminal moraine s1tuated across
e va]Tey opening extending out into the main valley. |
The shape of the cirque vai]ey and co;figuration of the lateral
and end moraines 1nd1cate a west-northwest movement of a 1oca1 g1ac1er

which extended a shOrt distance into the main va]?ey.

3}@ 4 NHITEFACE MOUNTA)N . ) ‘
Whiteface Mountain (elevation 4867 feet ASL) 1s 1ocated'5n the
center portion of the Lake Placid 15‘ Quadrang]e (figuve 6. region D)
“Access to the summit 1s prov1ded by the Hhiteface Memorip] Highway
The Hhiteface Mounta1n Ski Center operates a chadrlift during ‘the
summer wh1ch gives access to the east slopes of the mountain. There
is a1so a Conservation Department foot trai] from Lake P]acid over '
_the summit’ and.on to Hilmington Figure 30 is a detailed topographic

v
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map of the Whiteface Mountain and the Ski Center area.

The oniy evidence of continental glacial erosion on top of any
& o V4 )
of t%e mountains was- observed on the summit of Nhitéface Mountain .

(figure 31) The summit of Whiteface Mountaﬁn is re]at1ve]y f]at ,
O ‘the south side of the summit area, the surface rices slightly and

has_a stream11ned appearance This apparently streamllned area has _
e .
been smoothed and rounded to the point that it resemb]es the whale
'_.; .

. back g]ac1a1 erosion commoh]y developed on a bedrogk surface The

’a11gnment of the wha]e back feature is N 35° ¢ : which "is the approxii
imate regional ice f]ow direction of the continental ice mass. . %
The shape and smoothness cou]d, however, be related to lineation

of mtnera] bands- in the Whiteface anorthosite combined with removal

of joint blocks by mass wasting gndthe summit. This surface is'yalked

» over by thou§ands of tourists each year; which wou]é smooth and polish
the rock“surface giving an appearance of glacial polish. The evidence
is rea]1y 1nsuffjc1ent to determine the true orfgin of thé feature.

The' ridges ‘1eading up the summit from the Wislmington Turh bk the .

- Whiteface Memorial Highway and from the parking 1ot Just be1ow the
summit (figure 30) exhibit er0510na1 characterist1cs that are indica-
‘tive of g]acial activity in the amphitheater depression below ‘«The
r1dge trending west from the summit (f1gure 32) towards the park1ng .
lot stands 200 feet high " The south side~1s nearly vertical and the
north side slopeén?rom 65° to 80°, approximately parallel to a surface
of sheet jointing This sloping surface has been excavated«to a

.

e vertica] face to. build a parking tot, )
The south face of this ridge is a vertical c11ff for- approx1-u

mate\y'iop-feet then,s]opes 70° to 80° to the elevation pf 3500 feet
9.' . . . C, . . _ + . .

-

a
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~ASL. The r1dge deve\oped by the 1nterseLt10n of the two slopes.is
. " about 10 ieet w1de at its nav:owest poxnt and 50 feet wide L]OSE to .
the suwnwt. “The ridge runs 305° northwest to the Lake Placid turn
| "where it swings around to the’ west then to the southwest.. ‘The.nortn
slope 15 §ﬁ1ght1v steeper than the sheet Jo1nt1ng and the present
" slope stab\11ty is cpntro]led by this sheet JO\nt\ng._ The south-
+ ~facing cliff owes itslgTEbﬁaity"t9 the nearly vertgfal jointipg in
. / th? rotk. ‘The joiﬁts run 352° to 043°, Jdint spaging acro§s‘the
crest formé biocks from 2 to & feet across.. This cli?f is fairly

I

stable with on y a few blocks fa\llng off in the sprtng

<

’ The east- -facing cliff along: the Hllmington Tyrn sunnnt t;a1¥ is

. f’simﬂar to tbe one just described. It also is ;he‘head of a kjlque
. . depression. Thé §1bpe of the tup of the:riéée is Eon£r01\ed by sheet"
) joinfing (f\gure 33) whjch d\ps towards the west at 10° along E e
crest increasing to 40° below the crgst to thewest. The headwd T
fach of the nloyntmn slopes between 65 and 80° from the crest to an
elevat1on of approximate\y 3700 feet ASL at the top of talus and drif{

-§ccumu1at1on. The.Coon Pit Ski Lift is located 3q'the bowl ‘'of this |

' a
" cirque (figure 34).
P 3.2.2,421 COON PIT, NNITEFACE MOUNTAIN. i e
/' h

The Coon Pit (figure’ 30 site 75)° is the }ocal name for the
buildings at the upper qnd of ﬂte first ski-1ift at Whiteface Moun-
tain. Ski Centei Glacial striae and a large glacial cut groove are

w

\ocated 1n the stream bed above the buildings at an elevatién 9{ 2§29

” © . feet ASL.. Stmize are orionicd N.-80° W and’ are best socn on a uet -

i

NI - ”sﬁrfacg in ref\ected.light looking towards the sun._,The budrock




‘surface at this point is gently inclined down sltope. Approvimately

15 feet downstream from the striated surface, the stream bed increases
iis:slope to about 707 and continues at this¥angle to an plevation of
2340 feet ASL. - | ' !

At an elevat\un ot apptoximately 2435 teet ASL a joint \n the

bed|0uk stn\k\ng N 1SS E hag{been emtarged by q\a\ia\ abvasian to form
a large groove (figure 15). The 9100Ve is narrower and more shaiply’

defined at the south end, wi&tns to the north and ends abruptly at#

i
Ly

the base of a 100-foot cVifr..

The abnupt tenninatlon at th\: qroove at the base of the L]itt

in Lqmblndtiop with the striae mentioned above, indicate that the \5e
was -y ing downsiope within the confines of the valley, therefore

i dicating&a‘wést to east flow froﬁ Nhiteface Mountain.

E

3.2.2.4.2 NHITEFACE NOUNTAIN SKT CENTER

-

% The Nhi‘;f&ce Hounta\n Ski Center is \ouated of f Highwqy

'between the Flume and the Nilmington Notch (figure 30) on the

side of the Ausab\e River at the base of MWhiteface Mountain. The ski
logge 1s buiit at the edge of the river floodp%ain and into a §%rati~
Flef sand and gral¥el terrace. This torrace forms the level groand at

the basg of, the ski slppes. Exposurg of the terrace materia) ws

'-;obser’%ﬁ where }oaqbihad peen constructed up the s\ope. Two of these

*

exposures f{e of special interost the first 0.1 miles south of the
ski center (figure 30, site 216); the socond. 0.2 miles north (figure

L 30. site 300) The stratigraphic soctions are- shown 1n figure 36.

Abedrock ridge breaks the continuity of the terrace behind the

maintenance building on the north side of the ski center building




»

Figure 33, Headwall of Coon Pit Cirques~ Sureit-%ilmington Turn
© trail looking. northeast: Foliatton of bedrock dips
to. the left, '

Figure 34, Looking east from Summit-Nilmington (furm trai}. Coon Pit
DN 1ift station is the cleared ares in Cwater of photograph.

L
Ll
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. Figure 3§, i En\a'rgéd Joint tby glacial grinding looking south in-Marce
- anorthosite in stream above Coon Pity Whiteface Mountain.
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. SITE 216 . : - SITE 300

A\ m{Pés south . . 0.0 mi

»

es north of ]
~of shi center ’ . of ski center- o LEGENDy °

- Elevation
1440 feet ASL

Deltaic tdpset
-sand

Deltaic: topset
sandy qravel

v

DPeltaic foresot
sand . = - -

Lamiﬁated clay
. with thin silt
. layers

1

Gravel

Sandy til)

-

" Deformed. lamin-
Coverad - ated clay with
K v . thin silt layers

\

N
SCALE
o] _‘fvcct

| St

*

Vertical
: [}

% - Quartz
¢ . K-fe\dipor.

PY .- Plagioclase - ° ' .

M .
V . oo ? , ",

. ) ‘, i ‘- N o P /,.A' ( f
© Figyre.3c. Stratigraphic sections of the 1440 foot terrade
, - ‘Whiteface Mountdin Ski Lenter. , . - ' : ’
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complex. Th‘\'s ridqe extends up ttm sal ope-'t‘o an approximate glov“q.—
tion of 2240 feet ASL. - : 3 g .

“The top suutace of the two S?LtIRnﬁ is at an elevation of 1440
teet /\'}4 . The \t‘mtiqmphk sectiom m the upper parts of both
_exposures azo basjgallv the s:;e. conststinq of deltain sands and.
gravels. The north@nn exposure contains no till_and shows no defOIﬂH- et
tﬁnn' The ﬂnuthevn exposure , howevot. contains a 3-(oot thick layer

. .

of t\ll lvinq on top of 5thhqlv deﬁnmmd lnminated Llay\ in the
lower part 01 the se\tion L tght mlneval analysis of this till shows
a mineral composition of 18 percent quartz, 36'pefcont“K-f01dspar. and’
A percent plagiogjgsﬁf A véry gmail ﬁnmﬂnﬂupf pert@iie'has hbeoLQed
in the light minéral counts. _Potsdam sandstobe“pebbles wene observed

"
ty

in hoth the ti11 and the nVé'lyinq yravels, -
- Bedvgtk of’ The éountain abov . the desoxits is Whiteface and Mavgv ) -
anorthosites with some metasedimpntary.rOLkvexposqd on the :idge
arOqu Little Whiteface Mountain (fiqure 30): L‘itle Whiteface Moun-
tain s located 6n the south side of the cirque Qalley ;hft would feed -
‘ics to these hepbsits ) e ) o S

| Tills formed by the erodion of thd metasedimentahy and‘anortho— .
site rocks of ghe ‘mountaind would contafn perthite and a hiqher.ber-

centage of quavtz and K-feldsbar than would be found in till from

Ky

erosion of only morthosite rocks. ‘ '

3.2:2.4:3 rnemg«e -
Strin were obsqmd at ther Flum which 1s located on Route 86
botwocn Hiln1ngton. N. Y. and the Hh‘t!f!t! Mountain Skt Ccnter.

mn th! ﬁnst Branch Ausab!e ancr passes under-the md 1n a deep

]
- :
.. . . . .

. - s B
‘e B . . . . )
. : . s .
~ . ’y ';" . .
- ‘ . ) '
’ ) < ’ * B .
» . . .




-

qurqe cyt into bedrock. The striae are locatéd on the east side-of ) N

the road at the north end of the exposure (figure 30, sit¢ 77).

Bedrock at-this lncation is Marcy anorthbsftp with a two-#bot'thick ‘ v

| .
bdsalt dike Luttlnq the. anorthosite The striae are cutjinto ‘the

. , N
nearfy vvttiga\ side of the dike which strikes N 10“ l./ No strige-

M

- . [ . . ,
were ob\o1ved on tho Suvroundinq anorthosito . f . g

] . 5 !
‘ " .. Ny 4

3.2.0.4.4 INT\RPR(IATlON 0t 11gi\ﬂllTFFACF MOUNTAIN Rlﬁ[\ v
PA Sttiat\o S a i a qlacial “qroove Sb?vo the Coon p t on the va]ley

floor at an eMNevation of 2520 feet ASL indicate an eastward ice’ nnve-'
2
- ment downslopvtloward ;he ski center’ Till over\197 deformed laminated
/ q v
Ccdays and 1nd1(atos that ice nvorrnde thé valley bqttom aeé?ments The

» b

northorn vxpnsuro of theso thinly lam1nated clays,are undisturbed and
3

lfﬂk a titl cover, The minera1 uomposition efAth@ till, quartz 182,
kLtpldxpar 67, and niaqioclas% 47, rozszlgi\iha rocks~b£ the east

side of Whiteface Mountain. .. ~. .

] E > o
Thes Bvidence of qlaciation‘is undeniable. Is this ﬂbcaﬁ ice

_from the west or. is this continental qldciatio from the north? The -
\‘,‘ o~

path of Jeast resistance to con;inental fce advance would be southward

-

“in gh’e‘ WiTmington Valley. The glacial grogve and striations indicate .,

an eastward flow of fce. If the glaciati n was’ continental ‘the ' ’
- . .o

northern expasure of lamfnatea clay pro ably would not escape deforma-

"

tige of clay .and deposition of t{ll.
% . 'The glacial groove ‘and striationy’indicate an ice movement from
/the Coon P4t Cirque towards. the ski denter. The.light minera1 composi—
L 38 Vs :

- . gigﬁ'gf_the'tlLl can be .mpleined compos1t10n of the bedrock over™

iwhich the ice would flow frdm }e Coed‘Pjt Cirgue. The fact th& the
~ .. * . ‘

. .
» - . L B
. . f '




- clay inp the northern eprSure shows no signs of overr1d1ng by ice

;supports the 1nterpretat10n that the ski center till was'deposited by

. local ice from wh1teface Mounta1n The bedrock rldge beh1nd the ski o
center maxntenance bu11d1ng is believed to have acted as a. c]eaver'
d\rectinq the local ice tongue southward overridlng the 50uthern
depgsit and leaving the northern depostt undisturbed. C ' ' o

EA

3.2. 2 5 DIX MGUNTALN
i Mountain Group is located on the southeast half of the Mount
Marcy: 16" Quadrangle. (figure 6, region P). It is composed of five :.'
~m0untain peaks with elevations of greater than 4000 feet ASl and has
the h\ghest point 1n this part of the map area. The mountain'peaks )
are D1x {4857 feet ASL) Hough Peak (4400 feet ﬁSL) 50uth Dix (4060 o
“feet ASL \\East Dix (4012 Feet ASL) andiMcComb Mouatain (4405 feet ASL). :
‘\The peaks are separated from each other by cols or passes through the
.frfdge (figure 37) Cirque erosion has cut fnta the ridge SO that it
is only a few feet wide 1n _SOhe places (figures\38 and 39) ~ The coTs
are located at‘the apex of the amphitheater form and the peaks of
the mountauns are a1ong the sides of the amphitheaters The-narrow‘
rtgge ofebedrock rises from each co) curving ip an amphitheater fonn.
The ﬁgot tratls connecting the peaks. run along thesg sharp crests.
= These very narrow rfdges follow the cyrvature of the cirque
:_“ 'amphi”ters dissecting the mountain ma;s They have riot been abraded
w as one would expect them to ‘be 1f eroded by the southward flow1ng
. ontinental ice'mass. "The individual peahs are separated by Qeep

,passestor'%ols which 1ie at the heads of the éiroue amphith&aters.
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‘Note sharp crest of the rfdge.betweeﬁ Dix Mguntaiﬁ.@ﬁd '

Figure 39.
Hough Peak. Looking south from Dix.
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'312.3 MANY CIRQUES FEEDING A" TRIBUTARY VALLEYQ\\ ) - o \&¢~l
.5 . The third type of va]iey glacier deyelopment is‘on; in which *
there is a large-vai}ey trfbutary to-the main valley system, witH
) ndmerous cirque amphithéaters feéding into t%e tribu;ary val]gy;
\‘j\\\\gkq?ples'of fhis_type of Qa]]ey'g1acier are numerous’  the Elk Lake

_system, the north and sduth forks of the Boquette River, the Mount

. Colden-Marcy systém and the.Johns Brook Valley system (figure 6;

J
#

region’G). 4 ) ‘
g )' §i§ p y N
3.2.3.1° JOHNS BROOKWALLEY

- The most ac&essih]e area.fof studying evidenée of this type§gfd
valley glacier development is found in Johns Brook Valley (figures 6,
region G, and 40X which:has 19 girquesoopéning into the main tributary
valley. Thirteen facing north are deve}oped 6n the north s]opég o% .

The Range (figuré 42), and the six facing south are'on the south
» S

slopes of Table Top, Big Slide Mountain and Brothers Mountain (figures

{
-

43 and 44). ]

‘ ) Johns Brook Valley is" oriented 052¢ with Mount‘Ma%cy (5344 feet
ASL) at the head of the va11ey‘: The va]lexyt; mine ﬁi]eﬁ long and 2.1‘
miles wide at the lower eﬁd. }égeye1eQét{ogl;; Keene Valjey where Johns
Brook enters the,AusaB1e Rivei is 1016 feet ASL, 9{v1ng a total grad-

' jent of .470 feet‘per m11é. QSchrEnd eleva}ion for fﬁe main va]iey is.
3710 feet ASL (table 5 and'figure’%l). The gradjent.is 3000 feei per

'‘mile in the Upper part of the yalley, and 360 feet per mile in the
v o

»

. H

Jower part. .-~ . ' a R .
Elevation of the mountafin peaks decreases from Gothic (4736 feet -

ASL) to Lower Wolfjaw (4178 feet ASL) on the west side, and Third

-




)

Yopographic and geologic map of Johns Brook Valley.
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‘Brothers (3l40 feet/pSL) on the east side. Slobquradient!iabove
" schrund elevations increase uith higher elevations, ranging from°
| 2080 feet per mile at Third Brothers to 5420 feet per mile at BaSin
Mountain Slope gradients below schrund elevation are the reverse
.« With higher gradients in the lower part of Johns Brqok Valley (834

inryﬁlley
arley

&to l224 feet per mile) than :in he- upper part of the

a, 0

{360 to 750 feet per mile). . | S

There are nineteen Cirque valleys opening into- Johns . 'rook Valley.
.Two of. these valleys were studied in detail Basin Mountai GCirque
and Brothers Cirque.

{
v

" 3.2.3.1.1 -BEDROCK OF JOHNS 8ROOK VALLEY-
Johns Brook Valley and the surrounding ridges ‘are com'osed”pre-
dominantly of Marc}xanorth051te Saddleback Mountain, Got lCS
Mountain, Big Slide Mountain the Brothers and Lower. HolfJaw are-
. ¢compesed of charnockite ?figure 40)
‘ ~_The Marcy anorthosite in the lower part of the valley contains
large 4" to 8" phenocrysts of labradorite feldspar in a fine grain ~i
matrix - Mafic minerals such as hornblende augite and garnet become ‘
more common at increased elevations. ‘J . L ’ ,
One fault was observed below- Buehnell Falls. In ‘this area the
anorthosite ‘has been brnkea into six-to tuelve-inch redtangular N\
-

" blocks along. a zone approximately twenty-five feet wide It is
believed that this zone of fracturing represents faulting No dis-

. placement of rock could be%etemined Upstream from thi s fault
zone an outcrop of clay was olperved The deposit is fifteen feet',( o
~thick‘aﬁu tﬁﬂmIFEt wide. Unweathered anortho;ite,outcrops on both W o

€

Lt F X L et
a - g

P
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". | -
" sides ‘of th@’c]ay depos1t and in the stream bed be]ow the depos1t.

h

| {Three feet of weathered anorthosite. is exposed at the base- of the clay.
Th1s depos't has been formed’ by. alteratvon of the anorth051te to clay
in plaée The c1ay 1s ye11ow brown atiihe surface, changing. to whi-te

, abth five 1nc es be\ow the surface A ghost out11ne of a labrador-
ite crystal-two 'nches th}ck and four lnches long was observed in the
-clay . A1l of the original, rock has been altered to clay in this.
mrmwzmm N . ) ,f o
3.2.3.1.2- “BASIN MOUNTAIN CIRQUE 3 A o

| . This cirgue is 1qcated onithe north side’ gf Bas1n Mounta1n
(foure 40, prof11e 11ne 2- 2 ). The-c1rQUe valley is or1ented N-15°

W- The stream enters -Johns Brook above Bushmell ¥a11s at an eleva- :. T )

%

-

t1on of 2760 feet ASL. ,
The grad1ént of the val]ey bottom above schrund e1evat1on (3580
feet ASL) 15 5420 feet per mile, and below schrund e1evat1on 631 feet.
per- mi]e The cirque valley is bordered ‘on both sides by- near]y
| :;?:;#;~yertical cliffs stand?ng over 500 feet above the va11ey floor. These

e Ta

fE{ g:4ﬂiff§‘tnrmjna‘. in navrow ridges that end at elevationi of approx1-v

?&.«1'\

; ol s
mate1y‘3700?f38t.ASL on the east\;ide. ‘and 3600 feet AS

nr

on the west

- R

side. The bedrock ridge-continues downslope as’a boulder‘strewn

. .moraine ridge on the west :jde’ This moraine -ridge 1s approximately

- T 1300 feet long and drops 130 vertlcai feet, curving slight!y down’ Ehe

axjs of, Johns Breok Valtey (figure 40. site a) _'- :"-, _ ,. >
"The Basin Mountatn cirque terminates on the i@uth side of Johns
/yj'at Bushhell Falls A boulder moraine has been maqped on the

north side of Johns :Brook (ffgure 40, site b}. Ninety feet of gJaciol
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oriented N 15° W, T Y ' ‘ e

_feet,'lﬂ feet and 5 fedt_from the top.

N5 W ST

"Bastn Mountain, Little Haystack Little Marcy,’ and Table Top (figure

\ICe moving out‘ej)ﬁesin Mountain cirque into. Johns. Broog Val?ey " The _
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dr1ft 1s exposed in the valley bottom (f1gure 40, site 79)

The ma1n vaIIey axis of Johns Brook is N 50° E ahd the tr1butary

valley (Basln Mountain Cirque) Just south of the till exposure 1s.

The 1ight.mineral combosition of the till .is hfgh in plagioclase,
Tow"in quartz and K—feldspar This comoosition is to-be expECted
since t{e deposit is surrounded by anorthosfte The elonga!e ‘pebble '
orientations are shown on figunes'40. site 73; and 45. Four pebhte
orientation studies.weresmade in this exposure, one at ho feet, 20

The Towest ti]I‘fabric shows a preferred orientation of N 55° E
with a secondary.peak at N i6° E. This orientation fs near]y.parairef
to the“axis of Johns Brook Va]le} (N 56° E) The twentj-foot fabric
shows a change in orlentation ‘more to the north wlth a preferred T

orrentation of N 33° E and a secondary peak at N 20° W. The ten foot

fabric has a preferred orientation of'ﬂ 18° H with.a secondary'peak ~

of N 8° E, and ‘the fivé foot fabric has‘a preferyred orientatlon of -

A

N 20° W and no secondary peak. Basin Mountain Cirque is. ariented °

[

The source of the early ice movement was from the c1rques on

40). Th1s ice floued from the source area down Johihs, Breok Va11ey to- .
some point- east of Bushnell Falls. EventualLy the ice thinned andp
g

receded back up the main valley. "The pebble orientation change
from northeast to northuest 1s believed to 1nd1cate the,infiuence of

uppermost fabric (N 20° W) is nearly para11e1 to’ the orientation of

»
e ' ‘ . v 4 P
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Sandy till,

yellow brown, boulders in woeds
an surface S : St

17

0% - Quartz
K% - K-feldspar
~ P% - Plagjoclase

Medium to coarse stratified sand with discon-
tinuous silt layers - -, :

Boulders buried in coarse sand with thick

heavy mineral laminae - L
Sandy til1l, yellow brown’, hard, spring flow
at top, .

Marcy anorthosite S
S U * i
)
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'Measureg section, Bushnell Falls
Johns  Brook. Site 79.

T .

Figdre 45,
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40; prof1]e line-'7- 7 ) between F1rst Brothers and Second Brothers7

°s

the axis’ of Basin’ Meuntdjn Cirgue (N 158° W), _.

- 86

ve

. The Tateral moraine | idge«on the'west side “of Basin Valley. (figure

\
40, site a) at an e]evat1on of 3100 feet ASL and the boulder~mora1ne
non the horth s1de (f1gure 40, s1te b) of Johns Brook between 2700

feet and 2800 feet ASL,ane 1nd1cators of thJS local ice lgbe "from

o

o

*Basin Mountain Cirque.

3.2.3.1. 3 BROTHERS CIRQUE T

El

e Th1s c1rque is 1ocated on the north s1de of Johns gr&bk (f1gure i

Mounta1ns, The val]ey 1s or1ented N 70° W and- opens to the south

The stream from the cirque enters Johins’ Bnook at the e]evatwon of

]
[<]

1740 feet ASL.c . . e -

e
o ©

The grad1ent of the val]ey bottom above schrynd elevatlpn (2160
feet ASL) is 2390 feet per. m11e and -below schrund elevat1on 1§ 834°
feet per m11e The cirque baSIn is bordered along the sides and -back

by, nearly vertica] cliffs These c1iffs are in the form of steps .

.ranging fran-zo feat to oyer 100 feet thhe The center portion of
. the cirque has a_definite bowl shape as can be seep in the photograph

(figune 44) taken from the east ridge of SeCond‘Brothers‘Mountain
looking towards First Brothers. ° The bottom of this bowl 1s swampy
-ground; however, no moraine could be 1dentified in the middle of the

valley A lateral moraine. was found to_ border the cirque on the - -,

Q

e

o

east side of the valley (figure 40 site 86) Thi% moraine starts o

. as a broad nearly level terrace at the base of a vertica1 cliff’at

o Q

an elevation of 2780 feet ASL. : The moraine marrows o a sharp"
crested gravel ridge striking N 40° W and'inclines down the val]ey to

.
=3 ° °

]

¢

N
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the southeast.  The-bedrock ridge “stm‘kes GN 65° W, Tyo pebble counts

- r

. 87

: were made at elevattons of 2320 and 2680 feet ASL fr-om the surface of

o

i e tm; mdge from holes dug to ~a depth of 2 to 3.féet at .the crest line

ofﬁ\e moraine. . N T ‘ I

a < . N . e 14
° °

‘The 1owe=r et‘é\ratmn counts show a shghtly hrgher compos1t10n of

Pl 2

o metasedmentary rock (28 6%) than the uppgr" e1evat1on count Table 6

0. . contams the pebbTe 1dent1f‘1cat1ons "Bedrock of the upper: part of the

s .

Brothers is meta»sed1mentary (ﬁ gure 40)

3 ' : [+
. 2o o0 ® .

. . -
< . ,’ . ' b A ’

TaB]e.J'GY 9'Pelpb]egLithc\Jlogies of Moraine on East Side of- ‘Brothers Cirque.

toe 90 Ce N ' ( . .-
° . .0 <. . » Elevation .. " Elevation .
° . Ratk Type . .. 2320 ft. ASL. . 2680 ft. ASL

e s

. o Marcy An@rthosite 36.0% 3. 35.5%

14

o,

.. Whiteface N L . A1.DY s
Yo Metf’aseodtmentary\“_ -, . 17 9% S | 8,.;0%" ~

° ,Amphibolite * S [ 3 £ SR 7 8.84
wa ° Potsdan;iS.a»ndstone . 0.8% - , . 07%"‘ " |

| .. This morame d1sappears into a large gently s]opmg ‘almost flat .
. cé"’h R c# o .
surfhce at an elevat1on= o:'f‘ 2240 feet ASL About 2Q0 feet be'low the

8. - -

1ower epd of ths moraine 1is anot=her ridge (site 82) stértmg at ah

elevation of approximatelg 2020 feet ASL which extends dovm the s’lope
-® and curves at the Towgr end until it is. near]y para11e1 to Johns . «
‘ .
Broolf A weH "developed flat floor*ed erosionﬂ charmel occurs on the A >

4

“north and east <ide of thi} ridge. ..,

®

This ridge form*’dis’appears at ‘an e]evat1on of approximately 1740

‘ feet ASL and the' south side-gf the channeT becomes a smooth, broad-




-

gently sloping surface ending abruptly at the erosional chahne1 of . .

' Johns Brook. A part1a11y exposed section was 1otat¢d on the edge of .

'3.2.3.1.4 QTHER DEPOSITS IN JOHNS“BROOK VALLEY

th1s cut at an- e]evatlon of approx1mate]y 1700 feet ASL (f1gure 40.,-
site ¢). The exposed portion of the surface is qqmposed of coarse.
grave] on top of strat1f1ed sand and gravel (figure 46). ' . T

- -

The.eros1ona1 channel ends at an élevation of approx1mate1y 1660
_feet ASL in a broad gently sloping surface. Abproa1mate1y 1000 feet
ortheast {figure 40, s1de d) pf ‘the end of th1s chanﬁe] another
eros1ona1 channe] starts at an. approx1mate e]evat1on of 1660 feet ASL.
Thws channe] 1s traceable from this po1nt to the Gardens park1ng area

where lt.menges with a channel from the north and disappears intd the

recent erosional development of Johns Briook. . - ®

¢

3\331 BOULDER MORAmEs - S
F:v:,toudder fields have been mapped in Johns Brook Valley (f1gure /

40). Site b has beer d1scussed in relationship to the Ba51n Mountain

Cirgue.‘ The other bou;der moraines are shown on figdre 40 by symbols

and s1te-numbers They are the sites numbered 79, 80 110 apd 276
Bou1der f1e1d‘79 occupies. the sJope area between Johns Brogk and )

Orebed Brgok The boulder’ field &tarts at the base of a very steep

bedrock surface at elevations of approximate]y 2720, feet ASL and |,

" extends downslope to ag,eleyat1on of approximately 2460 feet AsL

' where it dfsappears into a sand plain, The topography with1n the

boulder ffe]d is very 1rregular with numerous swampy’ ayeas present

Boulder fie]d 110 has‘the sage appearance and character as boulder

field 79. "Boulder field 110- starts at an elevation of 2520¢feet ASL
' /- . ' ‘ ’ - '

r-

£

. 88"




hns Brook, site(c)on”
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- it d1sappears under a sand plain. ° ¢ e

.

©

énd extends approx1mate1y one’ hundred vert1ca¥~fEet downs]ope where 5

©
¢

Boulder F1e1ds 79 and 110 may have been or1g1nal1y one contlnuous
depos1t wh1ch have been separated by erosional downcutt1ng of Johns
8 « .
Brook and its tr1butar1es

- 'Bou1der field 80 fying on the valley slope is different in_that

. 1t has a- down-valley elongat1on slope and does not have. streams dissect-

»

ing its marg1ns The bou]der field starts at the base of a néar]y
vert1cal bedro‘ck cliff and e)@nds 260 vert1ca1 feet eastward to the
j eros1ona1 edge of Johns Brook where T ends. One boulder located on
the Johns - Brodk trail stands 30 feet h1gh~s
Boulder field 276 is located at the 1ower e of Johns Brook
Th1s boulder depos1t has been cut into by the stream exg051ng a 25-
foot sect1on compoSed of boulders 1 to 5 feet in d1ameter w1th very

-

11tt1e fine mater1a1

¥ . [
- .

o -

-

3.2.3.1.4.2 JOHNS BROOK VALLEX TILL
The' 1ower part of Johns Brook Valley from the Ranger Statipn o
¢e1evat1on 2220 feet ASL) to Keene. Va11ey is- mainly sand and grave]

s T111-has been 1dent1f1ed in the trlbutary stream f1owing north off.

Lower wolfjaw Mountain (¥1guré 40 sftes 93 ,and 94) and along the o
gre 40, sué‘ 280). - Pebb1e

3 ‘access road to the Garden parking area (fi
1dentification counts and 1ight m1nera1 studles of thé ti11 matrﬁx
were’performed on samp1es from the No]fjaw sites Table 7 is the /
pebbTe compesitton of these sites. Lﬁght mjneral composition was
determined from samples from site 280 %he likntfminé?al compositione‘

are plotted on circylar diagranms °on f1gure 40 and.afe inén°jn‘Tab1e”8;/




Table 7. Pebble L1tho]og1es of T11is on the North Slope of Lower
N01fJaw Mountain.

o -

Elevation : S .sTte 93. ‘  °. site QQii
: 2460 ft. ASL , 2480 ft. ASL

.a._‘ :
Lithology
Marcy %

whitef§ce‘% \

‘ Potsdam' Sandstone %“,

‘Métasedimentary,.%

-

¢

Table 8: Light-Mineral Composition of Till Matrix, Johns Brook Valley.

<

site 93 site 94 site 280

T 3.

- Depth from surface- - ) o 2'
L2 _— .

-

. Minerafs

Quartz 1 657 7.3 1.7 7.4 5.3
"k-feldspar 3 LS 2.t 27.6 236 8 39.2

" Plagioclase 3. 64.1 64.1 68.7 .8 . '85.5




The broad relatively flat terrace lodated 3ust north of the

.o -
£

'v1llage of Keene Valley appears to be an outwash alluv1al fan over- |,

r1d1ng a “delta built 1nto the Ausable R1ven-!alley The village of

a

Keene Valley uses’ th1s deposit for 1ts_aggregafé needs. Their excava-,

£

"tions are located on opposite sides of a Qéep but narrow valley-at an'
elevation of approx1matelv 1180 feet ASL: north of town (site 278).
The excavat1on on the north side of the valley is in.25 to 30 feet

of coanse 'sand and coarse gravel Boulders rang1ng up to 3 feet in

diameter are cgmmon. Directly across the garrow vallé? is a 24- foot

. exposure of sand with hor1zontal bedd1ng at the base and cross beddtng

2

in the middie ‘portion capped by gravel The gravel layer-is,at the y

_ sarte elevat1on ‘as the bottom of the p1t on the north side of the

D

“valley. o g ;o R CT
Figure'47 is -a, compiled ltratigraphif’section of these two k.
excavations. . S . oo el
3.2.3,1.4.3 DIST IBUTION OF POTSDAM ERRATICS

°
o

The tra1lss stream beds and exposed areas -where trees have been

blown down weniliearched throughout Johns Brook Valley for the occur-

"« rerice of Pq;sdam sandstone erratics 0§ was found that Potsdam sand-

. stone erratlcs were cémmon constituents in gravels everywhere in the
valley below the junctioh of Klondvke Orebed and Jahns Brook (figurec
40. site. 4) Potsdam erratics are very common on the trail from Johns
Brook Loj to Klondike Pass between Yard Mountain and Howard Mountain
Potsdam erratics were observed .on the Orebed Brook Trail up to .an
elevation of 3000 - ﬁeet ASL and on the Upper Holfjaw frail to an

*

elevatlon of 3260 feet ASL Potsdam erratics were also observed on

4

. - “ - - : Lt
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ELEVATION 1180 FEET .-

(NORTH SIDE OF.VALLEY) '
Stratified coarse sand and !

gravel. Some layers of bouldets

; . ’ .
8 to 10 inches in diameter - 1
$ \ S
- . . ;. . .
] -
[ ° . >
(SOUTH SIDE'OF VALLEY) . R
Coarse sand to fine gravel P

'with pebbles up to one inch
in diameter. (Top set. of delta)

2

hedium té6 coarse cross-bedded sand
“(Foreset beds of delta, dip south)

*

-

A4 ) . ' 0
"Medium to fine sand, numerous bands .

of heavy mineral concentrations.: .
_ {Bottem 7et beds of delta) .

K]

—~ 10 FEET . -

o El

Sﬁ:SCALE ‘ : ) -
g S ' &
U ’
‘ “ ‘ ' L |
Figure 47 Compiled stratigraphic‘section‘8155 278, lover part of
o, Johns Brook Vngley ) : ) .
» 2 , . v ‘
u ¥
v P . ¢ 4
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the slopes of Yard.and Big Slide Mountain But not on the Ioyntain
' A © - N

-

peaks. JNSLPolsdam erratics were seen in Johns Brook above Johns

‘ Brook.Lbilor'along the trails leading to\ihe upper part of the valley

‘ énd to the mountain ridges. A line drawn from Yard Mountain dn the

-

morth s1de of‘dohns Brook Va11ey to Armstrong Mounta1n an the south B
side sepdrates the-area ¢f Potsdam erratif& being comm;; (down val]ey)
from Potsdam erratics pglng rare (up valley). Potsdam erratics were
obserVedlfn tills below Wolfjaw Mountajn (sites 93.and 9}) in a stream

cut near site 80 and at site 280. . ' N

’

>

3.3 DISTRIBUTION .OF CIRQUES - L

t
-

The High Peaks region can be- divided'into‘six diStinct mauntain
® <]
maSses Th1s division is based on the separation of a. mountain mass

from the surrounding area,by a low elevation’ pass. ~Air photo studies -

- of the. H1gh Peaks reg1on show ctrqués in each of these six\diVisibns

o

The out11nes 6f ‘these mountain masses and the positions of the cirques .
are shown in ﬁf’gupes 49, .51, 53 é5, 57, and 59: The six mountam
groups and the numbers of c1rques and their schrunq e]evat1ons appear
in table 9. . ' .! | : S

.. Two hundEbd and twenty-four cﬁrqnes were identified in the air
photo studies of the Hfgh Peakq regiqn Figure 48 is a rose dﬁagram |
of the cinqué positions gnd hspects for the eptire Hfgh Peaks réa.

Lo I * '
Schrund e1evatipns are shown as a histogram. Joiqt directions

,p1ottéd as a rose dﬁagram'from data_épmpiledibj Balk (3931);

)
»




: A -3 o “A,
] ‘ . o S e LG 95
e, .o ya\ .*',,‘\'M \
¢:’i' Lo '.‘Tabie 9. General Information on Cifnnesawu.’ﬁ )
PN . °~y£; + ) ) .‘-._v‘ Ly u.):n
. .- - ( . . .- v \. o . & - .
A ) Lowest Highest Average
Lo : .. No. of Schrund - Schrund . Schrund -
< o Group .. Cirques Elevation *\Elevat1on Elevation °
o . I.. Whiteface-Mountain & .19 2200' ASL " 3500° AsL 2923' ASL
e .= _ Wilmington Range o e "
Y. gentinel Mountain & 20 240&3"Asv 3300' ASL  2850' ASL’
’ Porter Range . ’ : y ‘ '
111. ‘Jay Mountain, Soda 29 1800' ASL  3000' ASL  2400'MASL
. : Range, & Hurricane . ’
- . Mountain : .
1V. Gréen Mountain & 30 1700' ASL  3800' ASL . 2750' ASL
< .. ' Giant Mountain o o ,
V: - Boreas Mountain & _ 49 ~  2400' ASL 3700' ASL 3096’ ASL
) ,. Dix Range .. , | e
.. VL Marcy © 77 | 2400' ASL  4300% ASL 3339’ ASL
" TOTAL CIRQUES . 224 1700' ASL ~ 4300' ASL . 2893' AsL

Al

The rose diagrams show that c1vque pcsitions and aspects occur
in a]] quadrants Nhen the 1nformat1qn 1s ana!yzed by. quadrants, a
pattern emerges (table IO) Nith regard to cirque p051tions .a quad-
rant analysis reveals that 33% of the cirques fa11 dn the northeast
quadrant and only 18% in the northwest Cirque aspect is somewhat
". §im+1ar with 29.5% of the cirque; open1ng to the northeast the
B Jowest number (19.2%), open towarﬂ the southwest. “ 'ﬂ
- It 1s obvinus from these data that there is no strong preferenee'
: for any ‘one quadrant 1n“the d1str1but10n of cirques throughout the
High Peaks area. There 1s an almost equa1 distribution of’positiges=

.
L3

and aspects of cirques thréughdut the avea:uith only a 15% d1fference

betwgen the quadrant uﬁth the greatest number of cirques NE) and the -

W

IR




.  Figure 48. Rose, diagrams of cirque position, joint d’irection ‘and o
”, . cirque aspect for total study area.. Histogram shows ~ - -
Cee : elevation of schrund lines.. ;
. + - . - 4 . . v u. 4
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least number {SW).’
N 4 ‘ o . -

Tabl® 1D. Posit1on and Aspec
] ' Region.

of C1rques by Quadrants for High Peaks

o . Cirque Position Cirque

. Quadrant
Nortpeasi
Soutoeost :
Southwest
'Northwest
TOTAL

]
- 1)

No.

%

74
'59
50
51
* 224

33.0

26.3
2.3
18.3
99.9

Aspect -
4

No.
s 66
63
431
52

»*

224

¢99.5

28.1
19.2

23.2
100.0

i
-

. .' e Y
There occurs'1n_e§ch position quadrant-a maximum.

130°,

: The maxima

occur at 035°, 215° and _310°. Analysis of the data reveals that °
ARl :

er, these maxima are the result of contributions from the Individua]

~ mountain groups. Thirty-six bercent‘of the cirques positioned at

035° are from Group 1V, with the other five groups contr1but1ng from T
0-37%. The maximum at 130° reqeived a 35% contribut1on from Group- III

«compared with a range .of 0 to 20% from the other groups. Forty- four

" : F3

ﬁhe

pertent of the cirques positioned at 215° are from Group II;

other groups~contr1buting from 0 to 22%.

The maximum at 31b° is

stroneg 1nf1uen¢ed by a 58% on%ribut1on from Group IV, compared with

0 to 18% contributions from the~ss fning -groups.’ _ '

e ' The maxima which occur in each cirqué aspect quadrant also reflect
' - the influence of 1ndiuidua1 modgcain groups The maximum which occurs

at 055° receives a 30% cbntribution from Group II, compared with 0 to

20% from the other,five:grpups.

Thirty-eight percent of the cjrqué




o

th.is e111ptica1 with the long axis or1ented

Cooperk111 Pond) - , . ©

r 3 -

“aspects at 125% are from Group VI with contributions of 0 to 23% from .

@

the'other gnouos Groups . III and IV each‘inf\uence the maximum at

.215° by 31% with.'the range for the other groups 0 to 23%. Sixty-seven

percent of the 325n maximum is due to Group IV cirques with the others
contr1but1ng 0 to 17%. . ‘ X
.. \ . 2
The factors which 1nfluence the position and aspect of cirques
are discussed 3.3.1 to 3.3.6. hd
There is @ strong relationship between joint'dfnection and fault-
ing to cirque a‘pect and position. Ba]k (1931) points out that the

major joint and fau]t d1rect1ons throughout the High Peaks .area are

’near]y parallel to the 1nd1v1dua1 mounta1n ridges, and that the ‘secon-

'dary joint directions faT1 at nearly r1ght ang]es to the maJor d1rec-

tlons. Comparing cirque aspeqt and p634t1qx_to‘301nt directions,

(figure 48) shows that most of the cirques. fall on either §ide of the .

. T
predominant jpint direction There are, however, cifques fn each
o ¢

group whose. orientations ‘are s1nﬁ1ar to those of the predomwnant

~

joint d1rect1ons These cirques oQﬁHfheithe{\::‘;gf ends of mountain‘

r1dges ( g Group. IV Iton Mountpin) or on either’sjde of ridges cut

—

by fau]&g wh1ch are or1ented 1n thé d1red¥1on of 3o1nting (Group I,

v

- v

3.3.1° GROUP I - HHITEFACE MOUNTAIN AND THE NILMINGTON RANGE (Lake ;
- Plagid Quadrangle, figure 49) . ‘ :_f' : )
* This is ‘the northernmost mountain group ‘of : the High Peaks region
Irtheast . - Whiteface-

Mountain at the southwest end ‘of the ejltptical mass .is a near]y

: circular,dome-?ike mountain.composed.of thtefgce-anorthosite at the




t r,k1te xenol1ths grad1ng downward into Marcy anorthOSIte.-

. top, grgding d0wnward into @arcy anorthosite. The Wilmington Renge
1s separated from Whiteface Mountain hy a pass et Stevens Lake. Thts
-’pass is believed to mark the trace of a fault: (Broughton EELJE:? 1962)
The w11m1ngton Range is a 1ong re]at1ve1y narrow r1dge or1ented north-
east and i§ composed mostly of Whiteface- anorthos1te.u1th some charnoc-
Th1samounta1n group is: be11eved by A1ling {1921) and Broughton
et a] (]962)010 be bounded by the LaketPlac1d'fau1t on the west and

w11m1ngton Notgh fault on the east. The only evidence of faulting
. . ]

(5]

observed withipf the mass is the Lake Stevens Pass fault, which separates

whateface Mountain from the N1]m1ngton Range The highest e1evation '
is Hh1teface Mountain (4867 feet ASL) on the southwest epd of the
mass.i:Elevation decrepse; to the northeast with Estheruhountain

(4240 feet hSL) being next’highest The highest p01nt on the w11m1ng-
ton Range 1s 3418 feet ASL. The a1r photo study 1dent1f1ed 19 c1rques
on this mountain group,{f/oure 49).

C1rques appear to- have been eroded aCross the mass with some
<structura1 or bedr0ck control. The fault% cutting.the mountain mass
strike approximately N 53° E (w11m1ngton Notch fault) and N 70°
'(Stevens'Pass fault). Jo1nting in the area: is nearly the- same (N 80°°
W and N 60° E). The ridge line for the area is oriented N 35° E

Particu]ar]y 1nterest1ng here are the pos1t10ns and aspects of

,the cirques The greatest number (36 8%) 15°positioned in- the north~

LN

east quadrant and is nearly Qq 11ne with the northeast structural
.trend. The ‘second greatest number (31.6%) fal]s in the southeast
. quadrant néarty 1n line with the northwést structural trend. tirdue '

,asoects show the:same relationship to structure with concentration of

<

v

©
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Figqure 50.

Table 11.

Rose diagrams of cHrque position, cirque aspect, joint
orientation and-histogram of schrund etevations: ’
Group I - Nh1teface Mouhtain - Wilmington Range

Position and Aspect of Cirques by Quadrants.

Group I -
- Whiteface Mountain - NiTmington.Byngg. ‘
- Cirque  Position Cirque  Aspect
gadrant " No. -- Z No. %
Northeast 75 36.8 7. 36.8
Southeast 6 -~ 31.é°, o8 a2
" Southwest 2" ,."|o 5 <2 ,10.5
Northwest a4 21.1 . 2. 10.5
ToTAL - ”%9 100.0 19 . 100.0

-
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N

'positjon and”aspect vary, the concentration of forms and degree of

" development ipdicate the most favogégle micro-climatic conditions . for

'3.3.2 GROWP 1I - SENTINEL RANGE AND PORTER MOUNTAIN (Lake Placid and:

‘ group to be the same as the’ whn‘face MOuntam Group. mth Jolnt direc-

* tions of N°80°. W and N 60° E. A - ' e
-htghest e]evat1on 1n the southern part (Porter Mouhtain, 4059 feet i

Group withewh;zgface anorthosite contatnlng cﬁarnockite xenolvths 1n o

-

j anorthosite downward Porter Mountain is all Marcy anorthos1te, .. ::

(45%) 1ie on the northeast side of the mountatn mass and 7 (35%) on -

"the upper elevations of the Sentine1 Range and changing to Marcy

. - - 102

o

,/ .
CirQues opening in directions similar to the joint directions /

o ! > B .
< = -

(f1gure 50).. S - ) ’
Schrund e1e5€t1ons vary from 2100 to 3590 feet ASL w1th the Tow- v

est elevation on the north side of the mountain. Though individual ,
; . ] . (

<

continhed.preservétton of localized ice masses existed op. the east
:' . - . : - Q . 3 -
side of the.mountain, since 68.4% of the cirques -are positioned on

.

the east side of ‘the.mountains <and 79.0% open to.the east. A
. % - N ( -

Mount Marcy\Quadrangles, fﬁgure ) -
The Sent1neJ Range and Porter Mountaun are 1ocated south of the
Nh1teface Group and are separated from the Nh}teface mass by. the

ton Notch‘#ault Bfoughton et al. 1962) Porter Mbunta1n is

_from the Sent1ne1 Range.by the Cascade Pass fau]t These

two fau]t str1ke N 53° E. Balk {193%) shows the Jo1nt1ng of th1s .

3

The group 1s rough]y rectangular in éut11ne (f1gure 51) with the

ASL) Bedra£k$1s essent1a11y the same as ﬁor the ﬁh1teface Mounta1n .

Twenty cirques were. 1dent1f1ed in‘the air‘bhoto study,” Nine '

4 ‘i. L4 "3 * . n. . - 5 Q .
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the souxhwest side. However, T2 or 60% of the cirques opén'toward

the northeast (f1gure 52 tab1e J12).. This strong predomtnance of
(.p051t1on‘and aspect is in close alIgnment with tire dtrect1on of Jo1nt-

1ng and fau]t1ng in the area. C1rque posrt1ons (fagure 52) are on
"either side of the 301ntafault d1rect1on C1rque aspeots show a

stronger or1entat10n 1n tbe direction of maJor structura] trends Ty

<’ Schrund e]evat1ons are concentrated between 2400 feet and 1000’1-

feet ASL with- the Tower e1evat1ons (one in each quadrant) 1n the
.Sentinel Range. The most. comp]ete]y deve}oped c1rques are those with

northeast posat1ons and aspects A1though 1nd1v1dua1 aspect anda\) .
_pos1t1on vary, therconcentrat1on of a11gnments and ‘the, degree of .

deve1opment 1nd1cate micro- c11mat1c conditions favorab]e for preserva-

tJon of, 1oca11zed 1ce masses on the east s1de of- the mounta1n masses

’ Q

It 15 belleved that the deve1opment of c1rques in the southeast quad-
rant (35» p051t1on) is related to a m1cro-c11mat1c w1nd shado from

the hsgher=mounta1ns to the SOuth and southwest of POrter Moun

| 3’.‘\3 3 GROUP" ms - JAY MouNT'Am" -SODA RANGE AND HURRICANE MOUNTAIN
L The GroupQIII mounta1n area is" located due east of’the Group II
mass and 15 separated from it by the, East Branch AusaB]e River (f1gure °
53). Thijs vaﬁley is one of the main northeast southwest troughs y :

A,throggh the high mounta1ns In th1s part of the High Peaks rEQion the> o
r1ver va]ley lies, in part on the contact between the anorthos1te .
massif and the metasedimentany border rocks HUrricane Mountain and - f/’<
most ofthe Soda “Range are Mhrcy anorthosite (ftgure 6 regign J). '
Clements and Jay Mountains "are mixtures of anorthosite and meta-

sedimentary rocks. Kempqpnd A1]1ng (1925) mapped two faulds within

o«

Y
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(}1gure 53) striking N 65° E, and the second in Styles Brook striking -

P “from N 60°°E at the west end“cunvin tq I 30° E at the.east end. Two
. ﬁajor faults have been napped outside “map 1?h.ts)(Kemp and A]]ing,
1925) strikipg N 35° W and N 50° . | "
‘Thﬁs area is thellowest part o% the High ﬁeaks“regipn that has
. well developed cTrques Thefhighest schrund elevation is onty 3000
B cvfeet ASL w1th most of the schrund elevations app:ﬁxamately 2400, feetf
. ASL- (figure 54) The lowest schrund elevat1on.1s 1800 -and lies in a
c 'west northwest pos1t§on The highest peak :h this mass is Hurricane
e Mounta1n elevation 3694 feet ASL. Cirdue posftions ane distributed
around the mounta1n peaks (table 13)." The highest percentage is in
“the southeast quadrant (34.5%), with the Towest percentage in the
- ndrtheast quadrant (19.2%). Cirque aspect, however, shqows a predomi-
nance in the northeast quadrafit (38%) and the southwest quadrant (31%)

AY

o Structura] influence on position and aspect. is djfferent in_ this

group than those prev1ous]y d1scussed ’ ,

Cirque’ position is concentrated to either s1de of tﬁ:'structural

trend (f1gure 54) in the northwest southeast d1rect10n whereas .cirque

&

aspect is éoncentrated at near]y right angles to cirque pos1t1on w1th o

t

the c1rque open1ngs or1ented in the northeast southwest direct1ons

The or1entat1on of pos1t10ns and aspects seem to indicate a preference-

o
s

for p051t1on on the west and southeast sides of the mounta1n, w1th/
valley erosion tak1ng advantage of the 1ntersect1on of the two
structural trends: develop1ng valleys oriented northeast—southwest

The best developed cirques lie in. ‘the northeast southwest orientation
This'is beiieved due to a combination of most favgrab]e local c11mat1c

effect and the above mentioned structural weaknesses... D . o

2 @ [
- <
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CONTOUR INTERVAL 500 FEET
- , -
I GROUF NUMBER OF TEXT

——0—" FAULT (approx.tmafe locaticn)- .
. i 4

J OUTLIRE © . 2fter Balk, 1931 and
E OF MOUNTAIX MASS Bl on et al.. 1962

Base map from U.S.G.S. topograpliic maps
Y
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Figure' 53. "~ Cirque Tocation map,' 'B_roup"ll,l, Jay Motintain, Soda Range,
C " and Hurricane Mountain. ’ ’ R -
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x Figure 54. - Rose -dfagram of cirque nositfon, cirque asnect and hfsto- |
; C gram of schrund elevations. Group III - Jay Mountaint
A ’ -Soda Range, and Hurricane Mountain. -
Table 13, Position and‘Aspéct of €irques by Quadrants. \_roup I1 -
Jay Mountain, Soda Range, and Hurricane Mountain.
- £ . o - . ) ,
"o o o " Cirque  Position Cirque  Aspect .
: Quadrant N, % T No. % - .
Northeast. ~ 's 17,2 .- 1 38.0
. , Southeastv " )10 "' 34.5 ' 5 17.2
S Southwest. . .7 2.1 9 31,00 . .
3 . » o o i . . ) . '-,' ’, R . A\__“ o .
-Northwest . ' 7 - 28.1 4 *13.8, .
.. C . TQTAL © - 29 - 99.9 * - 29 100.0 .. C
" . L . .; , . ' “ ) - ”.‘«' . }, ’.'
. - . i \\ [ &--
Et P / ‘n/‘ ~ R \f’) .
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’ eirque‘aspect are i the same directions as cifque stitio ;

3.3.4 GREEN AND GIANT MOUNIAINS' (Elizabethtown Quadrangle, figure 55)

The Green and G1ant Mounta1ns group- is located on the eastern

~edge of the High Peaks region (f1gure 55). The area is bounded by the

Bouguet River to the east and south by Chapel Pond Pass to the south-
west, by the East Branch Ausable. R1Ver to the ‘west, and by the Spruce
HiTl Road Pass to the, hortht Highest elevat;ons are G1ant Mountain

(4627 feet ASL) and Rocky Peak (4420 feeg.ASL) loegted on the southern
side of the mountaln mass . Green M0unta1n is an elongate eastiwest

ridge on'the north side of the mass. ’ f\‘; ' X
Kemp (1910) 1dent1f1ed faults in the Bouquet R1ver Va]ley strik-

ing N 50° E, in Chapel Pond Pass str1k1ng N 48° W, and A111ng (1921)

napped the Ausable’Lakes fault striking N 38° E. Balk (1931) shows

the predbminent:jqiht direction in this group to be N 4;? E with the
secondary-direction oriented.N~355 N. Bedrock throu§h0ut this grdup-
is Marcy anorthos1te wi'th two small areas oL metasedamentary recks

¢

(figure 6, reglon K) , ,
. The air photo study 1dent1f1ed 30 c1rques +in this gruup fhee

. 'northeast quadrant conta1ns 46.7% of the cirques; the southeast 26.713
_Forty percenx pf the cirques open “to the northeast, and' 30% ‘open to '
. the southeast (figure 56, table 14). Thus, b}er 73%.of the’cfnques.

-are pgsitioned.on the east side of the mohntgin peaks znd'70%‘open to

the east. ' - . - v

” )

« Cirque po§1t1on 1s c]eaﬁly related to the structural trend of

_"th1s group- with ﬁfteen of thé thirty cir~qu€s 1ocated c10$e to the
N 43° direction of the jofnt system and 17% c1pse to .the northwest-

southeast joint sxstem. * In this group, the major er%entatjons of

109
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Figure 56. Rose d1agram of cirque pos1 tion, Jomt orlentatlon cirque
aspéct and histogram of' schrund elevation.  Group IV -

Gréen and G’rant Mountains : s
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Tat;lé 14. Position and Aspect of Ci rques by Ouadrants Gr'oqu Iy .-

_Green and Giant Hountams . ta
R Cirque Position Cirque Aspec;t'-
andrant ) Mo’., % . No. ¥ “ :
Northeast - 14 - 46.7. .. 12 " 40.0
Southeast .- '8 .26 -~ 9 300 .~
Southwest, - 6 | 20:0 ©7. 233
Norfhwest 2 " ° 6.6 - ', 2 : 6;6“'t
S ToTAL. 30 - T60O, ., 30 100.0
- q 1
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Schrund elevation ranges from 1800 to 3800 feet ASL with the low-

- e

est schrund elevation in a northeast position.

3

The d1str1but1on of c1rques 1s a]so refaxgd to the location of

-

the lnd1v1dua1 mounta\p to the adJacent mountains and the preva111ng

~

meteoro]og1ca1 cond1t1on§. For examp]ei Giant Mounta1n and Rocky Reak
érg ?ﬁnged by cirqugé, bﬁt Green Mounta%n at'z 16wer_éTevation just )%
north-and east of Giant has cirque$ on1y~on fhéPnorth-facing slope. |,

- Green Mountain is separated from Giant Mountain by a glaciated

y - " valley opening edsfwafd. 1f the prevailing winds were from the south-

west, Green Mountain and the valley between~G}een Mountain and Giant 0

wouTd be in a wind shadow pf’Giant—Mountain.‘ ’
_This va]]ey downwind from -the mountain.mass would receive wind
transported snow fhbnfG{ant'Mountain\Sufficiegt to form an eastward
moving giagief. This §1ééier’is bg]ieved"to have filled the valley so

- .
1 c1rques cou]d deVelop on the valley sides, However,

. -
that no individ

Snow accumulatjn e-north side of Green M0unta1n d1d develop -

individual cirqués. Lron Mounta1n.on the ‘east end,of:the Green Moun-

tain chain ‘and Tripod Mountain on the west*gnd have cirques distributed *
around the mountain peak. * These two areas, the east and west ends of

the ridge, are far enough from the.wind shadow effect of Giant Moun-

tain and Rocky Peak -that’ cirque development "has occurred randomly

around the peaks due to redistribution of snow into protected- areas

- around,the mpunta1ns v .
- ¢ L]

3.3. 5 GROUP V- BOREAS MOUNTAIN-AND THE DIX RANGE (Mount Marcy Quad- "
. . rang1e, figure 57)

-The ‘Boreas: Mountain and Dix Range is the southernmost m0unta1n

-

™ o




) mass of the High Peaks—afen. This group is bounded by Chapel Pgnd
Pass to the northeast (figure 57), by the East Branch Ausable River

to the:northwest and by Blue Ridge'?oad to the -south.. 'The'Dix~Range

is composed of eight individual mou tain peaks with e]evattons'over~

- 4000 feet ASL. Bedreck is Marcy enorthosite‘throhghout: Kemp (1910)
identified a faylt. in Chapel Pand Peﬁs strtktng'N 48° W and Al]inq:

‘ (1921) ‘mappéd a fault in Ausable Lake\s Pass str1k1ng N 38° . Balk
(1931) shows the joint system to be- or1ented approx1mate1y N 60° E
and N 55° W, “The Boreas Mounta1n§ are much: Tower 1n'e1evat1on w1th

the h1ghest po1nt be1ng Mt. COIV1n (4057 feet ASL) on the northernmost

» ; 5

end of the r1dge )
The Boreas Mountains arg¢ part of an elongate northeast-southwest . -

.ridge rising in e]evation ftom ;euth to north. The southérnmost part
of this ridge has‘ciréue;fdeJe1oped only on‘the west side;bf the ridg%i

- The most northern half qé the ridge, whjch»ﬁs higher fn“e1§vation, has
_cihques on both sfdes ﬁé the ridge.’\fhe Uest-fecing cirques.on theo
Jower part of this—ridee are the best'deve}oped,aand one of these has’
an end'moraine at the mouth of its valley (see 3.2.2.3. for detailed
descr1pt1pn of th1s featu?e) The Dix Range is the highest part of
‘the group and c1r ues have cut the mags 1nto a series of jindividual
peaks. A rev1ew of the distribution of cirque pos1t1on by quadrants

- shehs a scafter wmth on]y 122 d1fference between the h1ghest percent-
age, noh;heast and southwest (eacH 28. 6!), and the lowest percentage,

}.nqrfhwest (16. '3%). Cirque aspect has a slightIy larger difference.
’among quadrants (22%), and the Targest number (36 7%) are or1ented 1n
the northwest quadrant. (figure 58, table 15) ’ ‘

éh'thie group the‘structura1 trendjhas Jess influence on cirque-

v
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. Figure 58. .Rose diagram of cirque position, cirque aspect and“histo-
gram of schrund elevation. Group V - Boreas Mountain
/ .and Dix Range. :
-z ! . "' * . . \: : .
/- : e o ~ ]
, Table 15, ‘ Position and Aspect of Cirques by Quadrants. Group V -
% . . Boreas Mountain and Dix Range. -
’ ’ ' R ) S ,
. - Cirque  Popsition =4 . Cirque” Aspect
Quadrant . No. ) % . ‘Now. A
F Northeast ° - - 14. | 28.6 12 24.5
// i‘ _: . o \\ * . . . - s
'// . Southeast 13 . 26.5 12 " 28.5
Southwest. " 14 "28.6, 7 14.3
TN ! . ° L : ,
Northwest,«\ 8 . .16.3 .18 . " 36.7 #°
, . . __TOTAL L 49 . 100.0 49 100.0
’ - . | . / - ) - ] ’\7
. - : oo
E B K i / L . ) | i - .
' . -~;. ' . ' ) ’
'w R :IJ . [ - s . . G B ’



position. - Table 15 shows a fa1r]y equal d1str1but1on of pos1t1on-

C1rque asp9ct however, is d1fferent The 1nfluence of.the maJor

> 1
-

northwest Jo1nt direction is shGWn by the concentrat1on of c1rque

o

. open1ngs oriented 1n the northwest southeast d1rect1on (f1gure 58)
o4

Schrund elevat1ons range from 2400 to 3600- F@et ASL with a-maxi-

MUm‘frequency~at 3200 feet ASL scattered amongst all quadrants. 'The,

minimum schrund elevation oceurs in a northwest position.
. @ . "

3.3.6. GROUP VI - MOUNT MAREY (Mouint Marcy Quadrangle, figure 59)°

The. Mount Marcy Group of cirques-are in the most ‘southwesterly
part of the H1gh Peaks reglon (f1gure 597. Bedrock throughout the“

'who]e mass s Marcy anorthos1te exdept fpf a few 1arge xeno11ths of

. . »

metased1mentary rocks in the~v1c1n1ty of wo]ﬁgaw Mouﬁta1n The—air
photo study 1dent1f1ed 77 c1rqu03';xThe quadrant plots of the pqs1t1on
of the cirques show a max1mum pos1;1on at.N 45:0 W. The northeast L
quadrant conta1ns 32.5%5 the 50uthwest 18.7% (tab]e 16), .

* Mount Marcy (5344 feet ‘ASL), the hlghest mounta1n in the H1gh

——

Peaks region has the fewest number of c1rques (T])-developed on'its
slopes 'Ihose that are deve]oped r1ng ;he mounta1n mass Thtrteen
c1rques are: developed on the méuntain system to the north of Mount
-Marcy and 43 on the Ringe. - The Range wvth Johns Brook on the north ‘
“_51de and AUSable Lakes on the south,- is deep1y d1ssected by cirque _
-glacwat1on There ate eight peaks above'4000 feet ‘ASL - in- e]evat1on,
each peak s 1so]ated by g col:from the adJacent peak The' most
strongly deve]oped cirque out}ine occurs on the north side of the .
“ridge. The mountain system on the north s1de‘of Johns Brook \alley

is 1ower “in elevation and has 1éss wel] defined cirques, and these g
R ;
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are mpre‘scattered %n\positaon and aspect (tigure-GO, table 16).
Broughton et al. (1962), Balk (1931) and Kemp (1921) have
" identified major fault zones in Cascade Lakeifass striking N 45° E,
Ava}anthe Pass (N 42° E) and Ausablé‘Lakes Pass (N 42° E). The
author 1dent1f1ed a fau1t zone in Johns Brook Va]]ey below Bushnell
Fa]]s that str1kes ‘N g° W. }he fault system defined by’the above
»tg1rect1ons has produced a series of'va11eys trending northeastr
southnest and correspond1ng r1dges /" The major Jo1nt1ng nearly
para]le]s the direction of fau1t1ng (f1gure 60) -‘_
Cirque pos1t1on and’ aspect are both c1%§e1y assoc1ated w1th.the

<

topography estab11shed by these structura] trends C1rque aspects

. show a closer reiat1bnsh1p ‘to the structure than pos1t10n SN

- C RN

Figure 60 shows that c1rque aspect has A, preferred orientat1on -

Tat nearTy r19ht angles to. the maJor structural trend (N 55° E) . and a
‘ secondary preferred orientation in the d1rect1on of the maJor struc- .
'\/
- tural trend
a sl1ght predom1nance (32 5%) in the northeast quadrant ‘“',//
" Schrund e]evatmn 'varies from. 2400 to. 4200 feet ASL with a maxi-
mum occurr:ng at 3200 feet ASL (figure 60) The highest-schrund .
elevatioas'areoassoc1ateﬂ with 1s?]ated cirque basihs. The’loWest

.schrund elevation occurs in a5ﬁorthwest=posftion@ R

¢

3 3.7, DISCUSSION OF CIRQUE DISTRIBUTION _ Lo .

' The distributions of cirque.position and aspect (figure A48,
tab]islo) for theé ent1re region shows no preferreq position for
_ ¢irques when evaluated on:a quadrant basis

cirquesvocc0rsin the nOrthwest‘quadrant, and the Towest frequency .t
. . . '<_ . l/ ":: '

t ok,

C1rque pos1tion is mqre random’ in dustribut10n with onty 4

The fewest number of N
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o \ - Table 16. Pos1t10n and’ Aspect of C1rques by Quadvants Group VI - -
’ ' ©. " Mount Marcy. . L Lo
: | /
S C1rque Position C1rque , Aspect - = -
Quadrant . ‘No.” . % v _Nos % -
7 O . N
Northeast 25 325 N - L .
A Southeast e 247 - 26 33.8
Southwest ~ < 14 ‘ 18.7. 14 - 8.2
" Northwest , ~ 19 247 .25 3215 ‘
. z

TOTALT 7 100.6 77+ 1001

L]
-*

T !

- : . of c1rque aspect occurs in. tbe southwest quadrant (tab]e 10). =The'
) ) fmost frequently occurr1ng pos1tlon and. aspect are in the“northeast
quadrant There is little d1fference between the f1rst and second ‘ +
. | ”predom1nant pos1%1ons However when ‘each area’ is analyzed 1nd1v1du- S

a]]y, the Jo1n§1ng and faulting 1nf1uence‘cquu’fposit1ons and aspects ¢

In each grOup there is a predom1nance of cirques open1ng-on e1ther .
s1de of the maJor structura1 trends C1rque pos1t1ons-appear—to be -

'.A° " ‘more scattered around the mountain peaks w1th on]x a S]1ght predoml-"

a

nance on the more protecteg s]opes _
J Studies #n Eng]and by- Temp]e (]965) have 1nd1cated a strong . <
-'northeast or1entat10n of position and aspect in cirque development “
Temp]e bel1eved that the d1str1bution of cirques on the northeast s1de
of a mountain mass was due to climatic, conditions, tha%ffs south* .
6' S “west preva111ng winds and protection from sun ablation. - This author u
C - - believes that the distribution of: cirQUes thvoughout the High ‘Peaks
- . ' "region is determihed by climatic cond1t1dns which assisted glacier

format1on fn combination with tQPOQraphy and structural trends which

3

&
‘ilocally contro1 cirque pos?t1on, aspect and degree of development. -
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Go]dthwa1t (1970) suggested that schrund eIevat1on is & measur-

able topographlc feature re]ated to c1rque format1on which is d1rect1y
dependent on m1cro climatic cond1t1ons -The h1stogram of schrund

) e]evatlon for a11 the cirques (figure 48) shows a b1moda1 d1str1but1on
with the h1gher mode at 3100 feet ASL and the lower" mode at 2700 feet
ASL. The higher mode is pr1mar11y 1nf?uenced by schrund elevation

values of Group V and VI which conta1n 56% of the c1rques and whose -*

121

overa11'elevatlon and -maximum elevations are greater than those of the .-

other four groups. The lower mode contains values from all -groups anf
" is not biased by\any particu1arﬂgrouu'or groups. ’

F1gure 61 is a po]ar diagram of cirque pos1t1ons, aspects and
-schrund e]evat1ons The inner ltne»connects the minimum schrund
elqu}qons -The outer 1ine connects the minimum schnund elevations
of Ggpuﬁslv and VI The shape andfdisplaéenent of the. inner 1ine

show that cirque posxt1ons are" def1n1te1y related to micro- c11mat1c

. controls. The south- fac1ng s1opes recetve»more energy from the sun
because of duration and angle of 1nc1dence -Schrund e1evatfons in the

4

“‘south reflect th1s because they are h1gher -than those in the- north

Data on cirque aspects are very s1gn1f1cant Figure 61, shows that a]] .

. 4/
‘of theé southern pos1t1oned c1rques near the, inner line Open ln direc-

tions other than south. Ih1s 1nd1cates that va11ey aspect is an

important factor in cirque deve]opment as suggested banempTe.(196§), -

Goldthwait (1970) and Garf'(léfs) especially at 1oweh altitudes where
“the cr1t1ca1 m1cro-c11mat1c controT is the duration and ang]e of
incidence of the sun s energy. (Gofdthwait, 1970) |

The outer .1ine. connecting the lowest schrund-elevations of Groups

-

V and VI shows tha}fthe higher.Vajues of minimum schrund elevation

-
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@
1 i ’ ’ . . . - - v N ™ M . 3 .
" @ Group 13 © @Group 1I; @ Group 111; M Group IV;- @pGroup Vy. -
. <>Group VI. Coe Y e - . o

Line from éirque position is in the direction of dspect; schrund b?eQation is
shown by distance from center in-feet ASL. -Dashed line connects ‘minimum
‘schrund elevations; solid line connects minimum schrund elevations of Groups

'V and VI. o L e
N FigureAsl. Polar diégram §how1n§'éirque positions in relation to schrund T
« . elgvation..eAspect-is shown by 1ine extending from cirque pnsition.' -
R { S t‘.,.- e SR - | IR
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. also occur in the sou~th ' , ' ’ T ' S

These data may suggest two stages of local glacial act1v1ty in
the area. Dum1ng the first stage, a per1od of~glac1a1 max imum, all

C1rques were occup1ed by 1oca1 g1ac1ers to the’ Towest schrund eleva-

tion of 1700 feet ASL- o the north side of the mounta1n to-2700 feet
"ASL on_ the south side. Th1s stage may have been followed by a reces-
51on of ice to the h1gher schrund e]evatlons with minimum schrund.

e]evat1ons of 2400 feet ASL. and 3400 feet ASL on the north and south

t s1des of the mounta1n mass respeet1ve]y

-

. .

If these two stages oceurréd, ‘they prov1de a poss1b1e exp1anat1onv ;
for the b1moda1 distribution of schrund e1evat;ons Both the}1ower
mode- eTevat1on of 2700 ‘feet ASL and the upper mode elevat1on of 3100 ‘ ]
feet ASL would be glaciated during each stagh The d1str1but1on could' :
be express1ng two over]apping unlmoda1 schrund e1evation d1str1but1ons

each of wh1ch was formed durlng two d1fferent pen1ods of glac1aJ

L

, act1yjty o - S -

- s

Goldthwait (f§70)’suggested that-the snon]ine'for the‘Pnesiden- <.
t1a1 Range occutred at 3500 +. 500 feet ASL during c1rque occupancy . a
He reports that schrund elevations for this range are between 3100 '
and 4600 feet. AsL. -If this implies a re1ationsh1p between snowline
and minimum’ schrund elevatton, then the minimum snowline 1n the ‘
Adirondacks during 1oca1 glacial’ maxtmum would be at approximate]y
1700 feet ASL on the northern slopes, rfs1ng to 2700 feet AsL on the
sduthern slopes: Sinﬁlarly a recessiona] snowline of 12400 feet st

i on the northern slopes rising to 3400 feet ASL on the southern slopes

is suggested S e .
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CHAPTER' IV. - GLACIAL MOVEMENT

Evidence of direction of glacial movemint in’the Adirondack Vo

Mountains consists of striae and grooves'in bedrock, the orientation © .
s - . . \ .

’ l of elongate pebbles in till debosits,4and the 1ithologiq combOsit{on
of till. = - . L o
| The flow direction indicators mentioned above are the result of
glatia}'etos%on ahd'tranéport or depositioé of'giaciel detris at the
base of the moving!ice mass. }hesé 5ndicator5'of‘loca]'glaciol'move—
ment were strthTylcontroIied by the existtng bedrock tdﬁographyl It
"15;‘thefefore; oo greet*%urorise that, throuéhout the’Adirondacke,_
,1nd1cators ofuglaeiaT t]ow tend’to follow the otientetion of've]léys.
A]].of the ice flow d{rectioo indicators reported in the Titera~
" ture (BUddington, 1953) are\jocated 1n the maintva11ey§ and suggest

a genera1 flow of ice through the’ mounta1ns from northeast to south-
west with loca] var1at1on determ1ned by the c0ntro111ng topography

(f1gun% 6?) as ‘it conf1ned the ice within the valleys.

4.1 GLACIAL STRIAE AND GROOVES
13
Throughout the ‘High Peaks reg1on str1ae are scarcg Unrebortedl

striae were observed at n1ne locations. -0f these, six co1nc1de w1th
the reg1ona1 1ce flow d1rect1on and four 1nd1cate g]acial movement in
direct]ons other than that of reg1ona1 flow -

A-snbvey'of l1terature shows that many more -striae have been mea-
'sured throughout the AdJrondack Mounta1ns (Ogilvie, 1902a, 1902b; A111ng,
1916, 1919, 1921 Mi]ler, 1910 1916, 1917 1919, 1921 1926, and

S L 124
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Buddington, 1955). Buddington (1953) compiled all of the~inforﬁation

published on striae .and plotted a regional flow map for- the Adirondacks

I(figgre'62). ‘Budqingfonk(19535 does not show any variation of flow
‘dﬁrection"through the High Peaks:reg{oﬁ. His arrew§ indicate the ice
'f1oefng towards and around the mountain mass, not through it. Striee.
have, hbwéverg §een obserred in the mainh valleys 6? the“High Peaks ’

.and'record the flow of the continental ice mass through the mountains. .

T iy These striae«hare'been-recordgd (fjgure 62) at Avalanche Pass (site
13), the Flume (site 5, and see 3. 2‘2.4.3), Jey N. Y; (Jite 6),
between Upper Jay and Keene (s1te 7) and a]bng Interstate 87 between
the Route 73 Junction and the North Hudson exit (s1te 18) Siriae

- in d1rect)gns other than that of cont1nenta] flow” have beer recordedn
on Giant Mountain (site 12, and see 3.2l2.2$, Whiteface Mountain
“(site 410?"d see 3.2.2.4.1), in the Newcomb Blue Ri&ée Valley (site‘
‘17)land.at ihe'Netiona]-Leig‘éo; McIntyrenDeveropﬁent at Tahawus,
Y. (site 16, and see 5.4). Details of sites-6, Z, 13, 17 and 18

A

are in Appendix E. . T % , -

AR

N
¥ B

- 4, 2 ALIGNMENT OF ELONGATE PEBBLES
Measurements of al1gnmeﬁf/6?‘ETbngate pebbles were made through- -

out the High Peaks region in valleys tr1butary to the main north- south

,\\ drainage vaTleys, Measurements were made wherever an exposure of till

could be cleared belqw,the‘winter jreeze 11ne._E1even,sets of measure-

- menfs were made.-at eight localities (figure 62). The results of these
* -measurements are shown in figure 63. '

. ‘ A1l of the pebble brientations bear a strong re]ationsh1p to the

orientation of the valleys, with pebble; orfented in the 10ng vaTley

o




difection S1te 14, one m1Le north of Adirondack Loj, is the excep-

tion to th1s _ This s1tg_1s located in the center of a broad, flat”

» . va]]ey and there would be little if any topographlc contro] of ice

-

{ ) flow in the -immediate vicinity.
Sites- 1, 2, 9, and 14 have elongate pebb1a or1entat1ons near to
that of reg1ona1 ice flow d1rect1on (f\gure 62) and near]y para]lel
~* t0 the main va]ley orﬁentat1on Satesv8 and ]g arew}ocateq.a1ong the J/
‘edges of majn vgl]eys at the'mouths of tributaryvvaiieys.q Théy show

/ @

. ' a strong corre]ation to the orientation of(thg tributary valley.
| Sites Z and 9 show two peak or1entat16;s poss1b1y 1nd1cat1ng a
reorientation of an earlier direction of ice f]ow Site 13 includes
a serles of measurements at differ?nt depths which ShOW‘?WChange in
ice-flow direction from top td bottom;(see 3.2.3.1.2 for detailed

discussion). . . . ¢

<

4.3 RECdGNITION~OF GLACIAL TILL IR THE HIGH PEAKS REGION

3 The eariy workers (Ogilvie,-TQOZa-Taonr,‘1897' Kemp, ¥898; - . | | -
AlTing, 1916 1919, 1921) in reporting their observations ‘of glac1a1 '
depps1ts in the H1gh Peaks reglon deﬁpr1be ﬁoarly sorted and well. -
stratified g]ac1p-f1uv1a1 deposits, ice contact stratified drift,

o and outwash sand and gravels Nthere do they describé-éryidentify
tillras a typical ice deposated mater1a1 . This non-recognition df. ‘ R
glac1a1 till is undbrstandable as\nost work on gJac1a1 deposits at
that time in New York had heen done in glac1al deposits associated
wlth fine grained sedimentary rock and the.t1lls were Quite $i1ty in-

:composit1on, Theé role of bedrock in t111 texture and compos1tfon had
not at this time been recognized Adirogdack t111§ are quite'sandy:

?

k
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N

(::>Keene saﬁd and
Gravel Pit

N-

(14)1 Mile North of - - .
Adirondack Loj '
'. | ‘®“$ ;;

. >
° '

o 9N One mile South S @ £.S.BJ0, Bunkhouse
‘of Styles Brook ) ) , ’
N . _ :

@A.B.R. J. Access Road . Roaring Brook- West Side
- ’ : of Giant

L4

Figure Gf'.,‘Pebble orier@héions i‘qse diagramss All plots dre _té true north.
Numbers refer to locatioms on Figure 62. -
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(figure 64)’dug to the character of hedrock’ from which they were
derived. '%hese ti115 do not resemble the classical silty tills of

_ central 7ﬁw_Yoﬁk with.which the early field researchers were
familiar/ s ‘,

,‘y:l
CLAY -
7 25— %
\WARVARN
20 - C -
2178 V4 ’
S Sa78b\ P
°\y 275
d ‘ . ¥
1: -

. ‘ . - #
: Figure 64. .Ternary diagram plot of sand, silt and clay of ten
* ) T Adirondack till samples (for sample locations ‘see
~ Appendix A) - ‘

e
\ A
o

n .. ’

Wan the author first started field work in- the.Adirondacks, many.

© . of the dqposiis.destrﬁbed in the literature were visited. 1In mo§t‘
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v T N - .
%

) L . x




« . P
- . i . .
- . . .
L s . * . ,
* ‘ . . 3
- > . <
2 .
‘

. : . ~ 130 -
« (* . s , )
, cases, the reported poorty sorted sands and gravels were found to be
- i sandy and silty tills. . This recognition of till within the High Peaks
. ~/) region, comb1ned with the detailed studies of the V1gh€ mineral™
composition of these t1lls, has played a sagn1f1cant role tn estab11sh— -
i1ng the g]ac1al sequence within the ﬂ1§h Peaks region. ° )
- . ’v. Q
4+3.1 CHARACTERISTICS OF HIGH PEAKS TILLS
Und1sturbed Ad1rondaci 17 depos1ts have the appearafce of po%r-
-
‘ .y sorted-sand and grave] " It some depos1ts where lapge. boulders are
:i' : | not present and the Surface has been weathered it.is almost impossible '

to 1dent1fy the or1g1n of the deposit. However, excavation into the

“,/’ depos1t beyond the freeze thaw zone W11] revea] -evidence of the1r

‘4,or191n " The following are cr1ter1a used for recogn1t10n of tills 1n

! " the High Peaks region: ° ’ o
- ¢ — . - B Y
. . (1) Apparent 1ack of sort1ng and strat1f1cat1on of the depos1t
C* ’ | B Rag
o ' , and the presence of cons1derab}y more s11t c]ay sized
i

. | ’ o part1cles than in g]ac1o-flnv1a1_sands and gravels.
® e A : - y -
- (2) Compacted nature of the deposit. In active gravel pitz, &
) 4 - -the tillwill hold a vertical face.. When the till is
1 3 & -

,excavated. 1t comes out in chunzg Hbwever, these chgnks

S break apart eas11y 1n the hand. It is d1ff1cu1t to

" collect a block of t111 apd keep it 1ntact -
3 (31 0ccurrences of str1ated aqd faceted pebbles comblned with K
2 ' R (4) Silt coat1gg on.pebb1es and,boulders,

de'deﬁosits offsilt -clay-+ich t??]lwere located; -one on the

StyTes Brook ‘Road (5 2) and one just eadh of wilmington (5 l) In.

‘each case, ice, moved across 1acustr1ne deposits prior to the

: - : . ’ ’A’ ! .
. R i, Yaen
- - . . - N ‘r .
P ‘ bl ~ !
a . Tt . . .
N . . - ]
.
.
.
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~ deposition of till.

4.3.1’.‘1 LITHOLOGIC COMPOSITION OF ADIROMDACK TILLS -

A survey of. the geologic literature on the Adirondacks and°the

o

area %Q’the'north and northeast of the Adirondacks shows three

distinctive: rock assemblages and assoc1ated mﬁn!ra] compos1t1ons
»

Precambr1an anorthosite, Precambr:an metasedimentary rocks, and J

I

Paleozoic sed1mentary rocks (figure 6). These distinctive assembléges

. ¥
. are extremely.u§efu1 jn Jetermin?ng whether a deposit was formed by

. Tocal dr by contipénta] glacial action.f/,‘ T
. “te

o
4.3.1.1.1 PRECAMBRIAN ANORTHOSITE

The central qbre of the H1gh Peaks .region is composed almost
éxélus1ve1y of anorthos1te According £o Buddington: (1966), the
anorthosite series have an average Tinerai composition réng1ng from

62”‘to 94% plagioclase, 0% € 2% orthoclase, and 0% to 3% quartz;

.w1th sma]] percentagesgof other m1nerals*ﬁ%ﬂt1cular1y hornb]ende,‘ ‘

b10t1te, garnet and augite: Budd1ngton (1966) g1ves data on m1nera1 <

Nl

cqmpositiopg of gabbrbic differentmates, pegmatites and satellitic

. intrusives of the anorthosiie series. In these fockg,'plagioclase

LY

ranges from 39% to 55%, orthoclase from 2% touﬁ%, and'quartz from

0% to 2%. :There is a markéd increase ir amounts of ferro-magnesian -

B

minerals in these rocks ’
Anorth051tes are eas11y 1dent1f1ed 1n the pebb]e size, fractions .

iand'1arger, and it isipossible to separate the anorthos1te'into three

distinctive types--the Marcy’ ?ac1es. the whitefat: facies .and the .

-~

,pink plagLoc1ase factes. -
‘ »
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. Marcy Facies ‘
\ : 'Ihe,Marcy&faciés is ;haracferiiod.by beingnlight‘blue—green.to
- white #ith q file matrix of plagioclase .feldspar containing pheno-
‘qi' . crysts'of31abrado?ite fé;dspdr' The matrix is commonly so fine that ‘22‘
| 1nd1v1dua1 crysta?s cannot been’ seen. w1thout magn1f1cat1on Some
mafic m1nerals are present, espec1a11y in the h1gher e]evat1ons of «
the ngntain and in‘areas close to exposures of the\wh1teface facies .
type of~aoortho€ite. A cohp]éﬁe range of the.chang the Marcy
anorthosite_can be seen qp a travefsepfromtthe Tower f Johns ﬂf

-

Brook to ‘the top of Mount Marcy. " \ ’ .
< " - Ve O,-u’(,. "2 .‘ -\
 Whiteface Facies ’

“This facies is named after exposures on Whitefgce'Mountain. This

rock 1is character1zed by a trystalilipe equ1granu1ar texture composed
mostly of wh1te plagioclase feldspar crystals w1th more than 25% mafic
(\

minerals present. Numerou; 1arge inclusions of chdrnock1te have been

. , observed in Nh1teface anortoﬁ§1te . T o .

Pimk Plagioclase Faeies \ » ” . .

F o " The pink plagjocfase facies-has been obsehogd only a]ong_the'

» of White Bfodk“Va11ey (Lake Placid Quadrangle) below Esther
)‘ h R Moonta_ . where it fiakes - -up most of the ridges on both s1des of the o
-vé]ley The rock iSJnot exposed in the bottom of the val]ey wherg
‘ it is be11eved to-be bur1ed under -a. blanket of g]ac1a] drift Th1s
) " rock 1s very s1m1lay in appearanoe to the Marcy anorthosite, j.e: fjng
T grainéd matrii with phenocrysts.'gut the matrix is pale pink. The

¥ phenocrysts resemb]e salmon,microcline 1n color but exh1b1t we]]
. ' '

deve]opeu_a1bite twinu?ng. The 1mportance of this rock in understandtng
A ) : X |
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the glacial History was diicussed in the section on the deposits of

-

. b ' . e s
White Brook Valley (3.2.2.1). Bedrock exposures of the Wilmington

Range, ndrth of White Brook, were investigated for pink anorthosite

but none was observed.

4,3.1.1.2 PRECA@BRIAN METASEDI&EN?ARY ROCK .;
- The anorthosite eore of the Adirondacks is completely surfOunded
by a comp]ex sequence of metased1mentary rocks. Rock"tgpes are

charnock1tes amph1bo]1tes, gran1t1c gneisses, marble and quartz1te

. of varylng mineral composit1on§>and appearances

The metased1mentary rocks are s0 var1ab1e 1oca11y that there are

<\

no s1gn1f1cant rock ar mineral variations within the metased1mentary

sequence to permit iden;ijﬁcation of dire;tions of ice‘movements.
HoWever; these rocks;are significaﬁtly different f}om the anbrfﬁosite
both 1n appearance and in mineralogy. ‘> 1

The quartz K feldspar. and plag1oc]ase composxt1ons of these

rocks are distinctly different from thase occurring in anorthosite.

" In metasedimentary rocks, the'quartz‘coﬁtent ranges from [6 to 60

percent; K;féTdspar content varies from less-than 5 percent in amphi-

v . R s, *
bolites. to 40 percent in granitic gneisses; and plagioclase content

.ranges frem 16 to 50 percént nPfesence of a'considerdbie amount of

perth1te made separat1on of plagioclase and K-fe]dspaf difficult in
“

- the m1nera1 cbunts For the purposes of- this study, if the perth1te

was sta1ned as K-fe]dspar even though alblte tw1nn1ng was present, 1t
was counted as- K-fe1dspar This 1s justified because perthite i%
assoc1ated on\y with the metasedimentary sequence and the purpose of

the H‘ mineral counts was to deter‘mine whether the tiﬂ originated. ‘

‘o
(A
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from anorthosite or metasedimentary terrains.

Pebbles and bouldefs from the metasegimentary rocks are easily
ddentifjéd as to their-soorce.- The only confusion in identificatiqn
% incdjsfinguishing tho Whiteface. anorthosite from‘amphibo+%$§_and
weathered charnockite. |

Charnockites weather to'a brown sugar color and c]oso investi-
gation with a hand Tens will usually allow-identification of soma
quartz. Amphibo]jtes are rich.in mafic minerals with wht}e plagio- Lo
clase fe}dspar. The plagioclase forms bands separated by mafic
minerals in the amphtbo]ites whereas it is dispersed as individual .-
grains in the Whiteface anorthosite. If the nock fragment is'very

'1arge, it w111 usua]]y show mineral band1ng in the amph1bo]1tes and

a sa]t and pepper appearance Ain the anorthos1te

4.'3_.1.1.3' PALE0ZOIC SEDIQMENTARY ROCKS - .

' Surrounding the metasedimentaryarOCks on the outer edge of the
Adirondack Mountain.area is a.sequance of.Pa]eozoicfsedimentary ; .
rocts In this study, the author is 1nterested 1n those sed1mentary
rocks that have been transported by g]ac1ers and that are found in
ti 1 s.. This is primarily the Cambrian Potsdam sandstone A few
pA;gles of co&plete]y weathered Ordovician Chazy limestone wére

- ooserved in the till at the north end of Wilmington Valley
_ The Potsdam sandstone outcrops all around the north and north-
'east edge of the Adirondacks, and 3ny continental glacier movtng out
.of the St Lawrence Va1ley intg'the mountains had to override these-
rocks- Since the Potsdam is a very pyre quartz sandstone bound '

together by quartz cement, it weathers very 51owly. The combjnatifn -

v
»
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of stabm]1ty and sedamentary character1st1cs of the Potsdam sandstone
makes it easily recogn1zed as rock fragments in the t111 It was

first thought that the presente of Potsdam sandstone erratics was

L)

positive evidence of continental glaciation and unrelated to local
s e .

—

glaciation; however, in some cases, local ice movemept has réworked
previeds continental deposits containing Potsdam sapdstone erratics

(see discussion_on deposits‘on White Brbok Va11ey;i5.4).

4.3:1.1.4 LIGHT MINERAL COMPOSITION OF ADIRONDACK TILLS ‘
Due to the d1st1nct1ve mineralogical character of the rocks of - ' E
the High Peaks reg19n, light mineral det;;p&ﬁﬁtaons were made of all
till samples cql]ected‘during the fie]d ork. Methods used'for ]i§HLr
mineral-identification are discussed in'2,3.3 and Apbeneix c. )
Light mineral studies were conducted on 13°till sahples froh the

<

Raquette Lake area {figurev2). _These results are shown in Appendix C

and'ih fidures 65 and'éb The Raquette Lake samples contain nearly
equa] percentages of quartz, K-fe]dspar and plagioclase feldspar.

.The mean values and the standard dev1at1ons ‘of quartz, K-feldspar and -
lp]agloc1ase are respectively 30 9% + 6 65, 39.2% + 13 33, and 29.9%

+ 5.48. Figure 66 3hows the frequency d1stribut1ons of ‘these ]1ght
m1nera1 fractions as h1stograms with crossline patterns
In metasedlmentary rocks the 1ight m1nera1 compos1t1on ranges,

. are: quartz, 16 to 60% K-feldspar, 5° ‘to. AO%, and p]agioclase fé\d- _‘1
. spar, 16 to ‘50% (Buddington ]966) The 11ght mineral contents off W
tjh_ﬂequette Lake tills fa]l within these ranges Since the nearest
exposure “of anorthosite is 25 miles tq the north, there wouId be some

(anqrthosite effect’ on the Raquette Lake ti]]s ) Therefore, the Raquette‘

*
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Lake til} samp1e§-aré,be1iéved‘to Ee represeﬁfatiye of the minera-
. logic compqs%tion in fi]lsfder{ved main]y'from metasedimentary rocks.

The 11ght m1nera1 compos1t1ons of 59 ti1 samples from the High*
Peaks area were determ1ned ‘and appear in Append1x C and in figures
65 and 66. The mean values and standard deviations for quartz,
K-feldspar and plagioclase are respectlvely 18.1% +12.33, 24.6%
- +8.05, and 57.4% + 15.32. '

Comparison of the light m;29r51 frequency distributions of the

High Peéks.érea.ti]isuand the qquefte Lake tills (figures 65 and 66)
shows that these are different though dverlgppiné-distributions. The
freq&ency distribution of quartz in the High Peaks-area tills is
bimodal indicating two popufatipns with fhe';ecoﬁd mode - falling within
the range of the Réquette Lake till quart; values. K-fe!dspar va]ue§
for' the High"Peaks area tills areilower than the K-feldspar values',
for thé Raquette Lake area tills and agaln_a.Suggestion of a second
mode in the H1gh Peaks region fa]ls under the mode of the Raquette
L;ke samples. . Plagioc1ase frequenEy d1str1but1ons of tiﬁls.from the’}
| two areas act def1n1tely d1fferent, with the values for the Raquette
“Lake t1]]s being much Tower showing only a small overlap of the dis-
‘tr1but!ons in the t1lls from the two regions.

The 1ight mineral compositionfof a till is indicative of the
rocké‘overriden and eroded by the’ ice which depoéited the till. '
Anorthdsite is & readily identifiable rgck because of its high plagio-
clase, ]oQ qﬁartz aﬁd low K-feldspar coméo;ipion. If ice originaﬁed )
on an Bhofthos{te terrain-and stdpped on the‘anorthosite tefrain the
Tight mineral composition of the deposited till wou]d be high in
‘plagioclase and low 1n K-feldspar‘and quartz. If however, the ice

. .
.
'
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traversedla metasedimentary terrain and oéerrbde'an anorthosite ter-
rain, the plagioclase content of the deposited material would increase
as a direct function of tne erodab%]ity of the anorthosite and the
distande over the anorthosite that the originai metasedimentary ’
material had been transported As the plagioclase content increased,
“the quarte and K-feldspar fractqons wou]d be correspondingly reduced.
) a.Th1§ re1at1onsh1p is clear]y shown on the ternary diagram of the
Tight mineral composit{on kfigure 65). ‘There are three distinctive
groupings of va]ue;: the Raeuette Lake samples, nigh in quartz and
K-fe]dspar;‘a middle group, higher-in plagioclase and Tower fn quartz
and K-fe]dsper; and a fhind group, very high in plagigclase. The
middie group %sfﬁelieved to ﬁesresent a Qi1ution effect in composi-
tion which occurs as the ice mgves from a metasedimentary terrain
onto an anorthosite terrain. ’

« In some cases, it.can,be'shown that foca1 xenoiiths of quartz
an&.K-fe1dspgr—rich bedroek cause an increase ih these minerals in
h the till samples (see Johns Brook .Valley discussion, 3.2.3.1). In
'other cases, Tocal ice orig1nat1ng in the contact area of mete:
sedimentary rock with anorthosite gives hlgh quartz’ and K-felnepar
values in their deposited tills (see Styles Brook, 5.2; Whiteface
Mountain Sk1 Center, 3 2,2.4.2; and the B1ue Ridge area, 5.3). -_

The McIntyre m1ne tills at. Tahawus are very sign1f1cant (figure
h 65). -Two samp]es ‘fall in the m1dd1e group 1nd1cat1ng that. the ice
has overridden a metasedimentary terrain prior to deposition of the
till. In this case, the metasedimentary terrain ig”south of the-
.deposit, indicating a northward flow of ice to deposit the ti]l

-~ (see 5.4/for more detdils}.. . . R .




The;e is a marked varjation in the p]agioclagé content of the
High Peaks tills. Although light mineral content ef the tills can
be used as an indication of the' history of the deposits, the b]agioQ
clase content alone does not define the history of the till. Other
. evidence in,therjndiQ%Hual deposits suqh asdt%11,fabricst.pebb1e
Tithology, striations and sediment deformation must be“considerea

before the total relationship of the depdsif.to the glacial history

can be established. . - ) .

~




; CHAPTER V. STRATIGRAPHIC SECTIONS OF SPECIAL INTEREST o

5.1 WILMINGTON WATER PIPE DITCHe

A series of measureq sectipns were made in a ditch excavation one
mile east of uilmington, M. Y., o; the north side of Route 86, (figure
6,‘region €). The ditch runs north.from the road for approximately °
N 600 feet. Figure 67 is a compilation of the individual measured

sections.

.

‘This d{;ch is located almost at the middle of the broad open
Wilmington Valley. Bedrock ‘outérops in the vicinity of the ditch are
‘whitefice anorthosite.. The nearest metasedimentéry rock outcrops are
, . | D]ocated'épproximate]y five miles north near Black Brook (figure 6).
Excavation of the ditch exgpsed tf11 at the soﬁth end and from
station 3 (figure 67) to the narth end o:ithe4ditch. Figufe 67 shows
| the stratigfaphic relationship of these t@o tills to the stratified
L drift exposed in the ditch. N | |
' Tbeiti]T e*posed at the sogtﬁ end of tﬂgiaitch is a deep reddish;
brown, silty-cléy till with yg]lpw-beWn sand inclusions. vThis‘is one
of'two silty-clay i111s fodnd in the fie1distudy.n Véry'f;wypebbhes |
were Bgserved in'this till. Laboratory analys1s of the sand fract1én
shows’a composition of 45% quartz, 31% K-feldspar and 24% p]ag1qclase
This is a fair}y typical representat1on of 11ght m1n€ra]

__‘\iglg§par |
c0mposition found 1n tiTT formed by 1cq overn1d1ng the metased1mentary‘u

‘bedrock and then geposit1ng on an anorthosite terrain. A sand savae
'collected from the Tayer directly on top of this till was fOund to .
have a composition of 30% quartz, 30% K- fe]dspar and 40% p]agioc]ase

— . . .

g L : ',14]
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feldspar. . Overlying this sand is a deformed clay sequence (figure

- 67) capped by d,;ahdy—si]t till. This til1l increases in clay content

:at-tﬁe south-en& of the exposurevwhere it incowporates a portion of

"the deformed clay. ﬂ8¢m1ng =a silty-clay till. 5 | ‘ ('
Laboratory analysis of th1s till (sample 64) shows 7% quartz, 8% ‘

K-feldspar, and 85% plagioclase feldspar, a composition 1n:anting an
., - . N r .

anorthosite source area. Sample 65 colTected from the sand overlying
,J ~ ’ ) ) . | -~ .
“this till shows 14% quartz, 287 K-feldspar and 59% pldgioclase feld- -
. / B N .
spar. . , ) : . . Do
A ) ) ‘ - |

5.1.1 INTERPRETATION OF-SECTION 5 .

A g]acier( movingsacross’ the metaseQimentar)_/ rock advanced into a ,
1agé bed incorporat%ngyc)ayfinto its base ]eavigg behindha silty-clay
till rich in'metasedtmentary minerals. Ihe negrest source 6f4meta—
sediment@ry;rock i; 5 miles nortﬁF;f the deposit. As tHis-g]acjer

.melted awéx, sand with a miqera] composition simiiar to‘the till was v
depoéited on top of the till. This sand deposftion was fol]pwed by .
depcsition of lake clays. Root]et channels were observed in these

- .. clays, which could 1nd1cate plant growth before. the next g]ac1a1

event, or could be due to modern root penetrat1on A second ice

!advance occurred and the upper til] Tayer was depos1ted This till -

"

J . has an anorthosit1c composit1on. Bedrock of, the valley floor and the

W

ridges on edch side of the valley is anorthosite. The wilmington
Range on the west s1de of the valley has four cirques cut ‘into {ts
. east face and White Brook Valley (figure 6, region B) also opens -

* 3

towdrd this deposit. " Ice originating from any of these cirques would

‘form.a ti11 with a matrix compositioﬂ similar to’ the mineralogy of = . )

v ‘.




>
the anorthosites, that is, high in p]agioc]ase.COntent and_]qy in
K;fe]dspar'andfquartz contents. ~ This is‘the composition ot the upper
ti1l found ih the ditch. Depos1t1on of the upper till was folTowed
by formatlon~9f a 1ake'§hd depos1t1on of its assoc1ated sedlmentary
mater1a1s "The sands deposited in this 1ake sequence are h1gh in
. plagioclase and low in quartz and K-fe?dspar, indicating a source

from g]ac1av deposits or1g1nat1ng fromp:;/jnorthos1te terrain. Some

ice rafting’occurred dur1ng th1s lake phaSe, as ‘large boulders were.

found in the 1ake sed1ments ’Deformat1on structures under the boulders

v

indicate that they were emplaced vertically. 3 ;

.e *
L]

5.2 STYLES BROOK ROAD o IR .

Styles Brook Road is located 2.75 m11es south of Upper Jay (f1gure

6, reg1oq L) Highway repa1rs 1n 1966 exposed-a strat1graph1c section

at the west end of the road (f1gure 68) The section stats at an
'e1evat1on af 870 feet ASL and cont1nues upward along the road to+an

elevation of QQO feet ASL
-
The section cons1sts of. laminated and deformed silt and clay over-

1adn by a thin layer of si]ty clay t111 which, in turn, .is overlain- by
sand .and gravel. ‘The total exposure is blanketed by a fine sand 1ayer
The top 5urface ‘0of the deposit forms a we]T ‘defined- terrace at an

“elevation of 980 feet ASL. 1his terrace is traceable. as a d1st1nct

geomorphicifeature‘a]ong both sides of the East Branch Ausaple River

146

from Keene, 3 mites south to Upper. Jay, 2.75 miles north. This is thei

"terrace identified by A]]ing (1916) as "Lower Lake",
‘ §
¥ Two tﬂ'l sdmples were collected for*1light mineral analysis one "

at station 8, the second at station 11 +Light mineral analyses areo

.
» - h ¢
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shown in table 17. ' .

TabTe 171 Light mineral analysis of Styles Brook éqad till. T
. o : _ ) 1 Plaéioc]ase
( Quar K-fe]dsgaf fequgar
Station 8 . 2y 24% .33
Station 10 8% 18% 483
. o . - ,

5.2.1 DISCUSSION OF SECTION

Reference to the geologic map (figure 6% shows that any glacier

- v

moving into Styles Brook Valley, regardless of direction, would have

B .
. N '

overridden an extensive area of metasedimentary rock.. This would have

”

) . )
resulted in the approximate 1light mineral composition found in this

till. Therefore, it is no;(possible to determine the direction of

. ice movement from the till composition in this case.

Information frdm otheﬁ parts ofithe Ausdble Valley indicates that

the glacier moved into Styles Brook from the east.. Exposures in the
“LoweF“Lake" terrace on Lacy Road gfigure 6, site 197) and in Liscomb
Brook (figure 6, site 196), both located on the west side of Ausable
Valley, show 30 feet-of 1am1nated s11t and clay capped by coarse sand
and gravel. No evidegce of deformation of clay or presgpce of t111

was observed in either cut. The measured sections are shown in

figure 69 A th1rd exposure (figure 6, . site 290) was located approxi-

. mately one mile south of the 1ntersection of Styles Brook Road with

Route 9 N.- This section is located on the east side of the Ausable
River Vafley at the’ south edge of Styles- Brook Valley. The exposed

stratigraphic section (figure 69) consists of compacted/sand with thin

.
F’“"-&-w*"‘
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- could have been feeder sources for-a localiZed

beds of laminated 511t and c]ay over]ain by tii .

orientations mea5ured f1ve feet above the base

strong ENE-WSW preferred orientation indicating

part of Styles Brook Valley.

_.Site 196+is directly nest'of the mouth of
197 is one mile south. Therefore, any ice movi
the north, causing the ti]i-oeposition-and clay

¢

along Sty]es Brook Road, wouid have ) erridden

of this till show a

" the ice might have $topped before reac 1ng sit

till in the Styles Brook exposures mus

of ice moving westward fhom the uppen r acheg'of Styles Brook-Valley

site 196 even’thOUgh

kiongate pebble

flow from .the upper

N «
4 14

Styles Brook and site
ng into this area from
A Y

b deformation observed ‘/} '.

L%

Therefore, the

have ‘been deposited by a lobe’

and terminating on the eastern §\de,of the Adsab]e River Valley.*

Five cirque forms were identified i

out of the Glen and down Styles™Brook Valley.

the ex1stence ofya well developed outwas ai]uv1a1 fan at the top of

Field work identified

the air photo studies, (one = . .
on Jay Moéntain, one on Spruce Hill and three on the Soda Range) tha% >

tongue ‘of ice flowing

Styids ‘Brook Road' Alluvial remnants of 1aiera1 moraine were

observed at an e]evation of 1800 feet ASL an the north side of Bissle

Hill. The surface of this moraine’ slopes tq he west into Styles

¥

Brook Vailey, IOSing'its-ridge~form.@t an ele ation of approximately . *

1580 feet ASL. “ The surface of this ridge is ‘ra've'l.

The interndl

composition'of the ridge is unknown because ft is not ekposed.

“Although conclusive evidence was not fqﬂhd that the fce which

’ evidence that the va]ley was occupied by ah ioe ma moving east to

west an& that it stopped on the east edge of. the Ausable River. Tbere

’

* mov&d down Styles Brook Valldy was, local in origih, thene'is defknife .




are well developed cirque forms-that could have fed a local ice mass “

! -

in the upper part of Styles Brook Valley.

5.3 BLUE RIDGE MORAINE AND GLACIAL LAKE WARRENSBURG DELTA

| The,é1‘ue Ridge Moraine is located at Blue Ridge, Ns Y., 2.5 miles
west of Schroon River{,N: Y., on the Newtomb-élue Rfdge‘RoaJ. The
features discueieg_are in the Schroon Lahe and Pafaeex LakeIQuae-
~rangles (figure 6, region 0). | U

‘ The Blue Ridge Mora1nes1s one of the few valley -blocking moraines
_identified ;n the f1e1d area. It 1$ especially s1gn1f1cant because of
the assoc1at1on of this mora1ne and its va]ley tra1n deposits w1th a |
delta constructed 1nto Glacial Lake Warrensburg (M111er, 1925)

. M1}!er (1925) traced the shore11ne of Glacial Lake warrensburg
from Corinth,” N. Y., near Luzerne, N. Y., nomthward,up«the Schroon
River Va]]e} to\beadwater Pond, 8.5 miles'nerth of-Schroon River, N. Y.

in the E]1zabethtown Quadrang]e, a total north to south distance of

_seventy m11es. Hi]]er (1b1d , page 516) 1dent1fied a sand plain at

Schroon Lake Vi}lage'KQOO + feet ASL) and " North Hudson'(gﬁq feet
ASL).' The terrece deQe]opment along the sides of the'SEhroon River -
. Velley is_nearly continubus hetﬁeeh theée two points. The e]evation
of the terrace at .Schroon River is approximately 940 feet ASL. A
burrow pit 1ocated one half mile sOuth of the junction of the Newcomb-
Biue Ridge Road and Route 9 exposed deltaic foreset beds dipping east-
" ward towards the east valley wall of the Schroon River (figure 70.'
site '302). This terrace is also exposed on the west side of the -
valley (figure 70, site 301) in-a cut mage_durihg the‘construction

of .Interstate Highuay 87, Schroon River-North Hudson Intérchaogeav
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Topogfaphic map of the Blue R1q§e area.

Figure 70.
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‘Deltaic ?Eresef beds at this site also djp eastward. The.940.foot
terrace surface gee‘been traced westward for about one half mile up
Sand Pond Brook where it merges with an outwash valley tra1n deposit.
Th1s deposit r1ses from the 940 feet ASL elevat1on of Glacial Lake

. Warrensburg to ‘approximately 1100 feet ASL where the val]ey train

' d1sappears intd*a valley-blocking end mora1ne A meltwater erosional:

channe1 is located along the north side of the moraine. This channel
'has_been traced northward up Niagara Brook. The Blue Ridge Moraine

vif%amplete]ylb]ocks the valley.'. The west side of the moraine has very

Ly

s Zﬁeep slopes, énding abruptly in a’swampy plain. The moraine is com-

\osed @osfly of till with a vdfiab]e thickness of sand and gravel
edvering,the surface._ The.surface expression of fhe moraine is
extremely irreqular ;ith a well develoged knob and kett1e appearance.
The_highest‘e]evdtion is'od the west stde df the moraine. The eestward
. extension of_the morainal topOgraphy merge; with the valley train
depos1ts K . , - ‘ .
Figure 71 :shows the strat1graph1ccsect1ons of elevan ‘sites
measured at Sand Pond Brook and The Branch
Light mineralﬁana1yses were dodefngsamples of till from s1tes
.263 271, and 274 (figure 70). The results,of_these analyses are

shown in table 18.

5.3.1 INTERPRETATION OF BLUE_ RIDGE MORAINE
e most sxgnificant aspect of these deposits is the re]ationsh1p
of the Blue Ridge Moraine and the associated outwash va11ey train to #
_ Glacial Lake Harrensburg The' distribution of glac1a1 f]dvial sedi- M
.mente‘from,the Blue Ridge qorafdé to the Glacial Lake Warrensburg '

TN .
o
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° Table 18. Light Mineral Composition of Tills ASSOC1ated with the .
S Blue R1dge Moraine. .

bl

. . : C _ , Plagioclase
/o Site Number Quartz K-feldspar _ feldspar
263 5.5% 250 82.0%
. o 26.1% 20.5% | 53.4% .
278 8.01 22.0% 70.0%

", - delta at the’mouth of Sand Pond Brook indicates ice pccebancy of . the
* . moraine during the time of Glacial Lake Warrensburg. The easfward-
aipping fo}esefnbeds of the delta'oh’the east side of -the Schroon
River are helieved to indicate‘a complete filling of the valley.by . ~
this delta. The middle portion of the delta was later remgved durlng
4 the formation of the Schroon River Valley. Since this delta was
constructeq into Glacial Lake Harrehsburg. the age of Glacial }ake‘
. ‘ Harrenéburg defines the time of ice occupation of the Blie.Ridge

Mora1ne

8

< M111er (1925) described the ice dam that formed Glacial Lake )
Harrehsburg as located at Cor1nth. N. Y. Connally and Sigkin (1971)‘
identified this ice dam as ;he Luzerne readvance.end provided the only
absolute date for glaciaT events in the ihterior of theAAd3rondeck MoUn-
tains, A Cl4 date obtained from the base o; a bog in the outwash p1a1n
of this readvance was 13 150 + 200 BP. This, therefore gives thé f
_ minitum date for the tongue of ice at Blue Ridge as 13,150 + 300 BP.f'
\ - ' Light mineral composition of the tm in Blue Ridge Moraine, site

263, indicates an anorthosite terrafn origin The light mineral com-

position 8"the til¥ at site 274 a]so 1ndicates an anorthosite origin




iof the till, However, the lioht mineral composition at site 271 t
1nd1cates some addttlon of metased1mentary rocks. Bedrock west of
sxte 271 is a combination of metased1mentary and anorthos1te rocks . -
(f1gure 6). The bedrock north of Sand_Pond_Brook is anorthosite.

The composition ef the Ei11 in the Blue Ridge'Moraine‘indicates

- either that this west to east flow of ice stopped ‘in the vicinity of

L} N

site 27[ or the transported materiplmis buried under the ti]T‘analysed

from the Blue Ridge Moraine, site 263, of is mixed in the moraine in

grehs not exposed for analysis The 11ght m1nera1 compos1t1on of the
Ttin at s1tes 263 and 274 1nd1cates that the glacial tongue wh1ch
deposited the Blue Rxdge Moraine advqnced southward from the Dix -
'@oontejn complex to the north of CleérjPond.. ]
* A Summary of events related to the B]ugem‘Ridge Moraines +s:
R A ]ocal‘tongue of jce moved south.fiom.the Dix-Mount Colvin
. Ci}que complex into the Newcogb-Blue Rioge Valley and swung
‘eastward stopping 13,000 ¥'ye§rs ago at the present site of
“the: village of Blue. Ridge °
'2. A second tongue of ice mov1ng east 1n the Newcomb—Blue Ridge

Va11ey encountered this. tongue of 1ce and probably merged

_ with it ¥

3.,.Ihe val]ey-traih deyeioped'from the Blue Ridge Moraine bui]ta g

" a delta into Glacial iake“waﬁrensboig.k_This delta completely
) _filled the Schroon Rﬁver Valley. 'c
‘f 41 The dam at Luzerne grened .draining Glacial Lake‘uarrensburg
..and. the deposits asspciated with the B1ue Ridge Moraine were

dissected by eros1on o o " “ .

5. The 1ce retreated northward~leav1ng a blanket of outuash

P

I . \) e : L L
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s

B ~ gravel filling the center portion of The Branch. -

( 6. A.large block OF ice was probably buried in the valley behind

the Blue Ridge Moraine:and the meltwater-transported material

» was carried across the buried ice ‘block eastward into the
Schroon‘River system.
h 5 4 TAHAWUS, McINTYRE DEVELOPMENT, INTERNATIONAL LEAD €O.
. The McIntyre DeveTopnent of the Internatwona] Lead Co is located
approximately eight m11es north of Route 82 on the‘Néwcomb Tahawus
Road. The present work1ng pit occupies the area of Tahawus and San-
ford Lake in the Santanon1 15 m1nute quadrangle (figure 6, reglon L).
The McIntyre Deve]opment is located in a major north south trend-
ing fault The present operation is in the southward extens1on of the

2

ore-bearing zone of this fault. The onjg1na1 mine operatxnn was .q
v | ‘ . developed one-half mile north of the present actlye pit. 'Bedrock toi
| the north, east .and west of the'fault zone ﬁsxﬁarcy anorthosite
‘(figure 6). Detailed field work'by the International Lead Co%\ has
not Tocated any add1t30na1 pre bod1es south of the McIntyre DeveTop-

of the mine. . A

ment Metasedimentary rocks outcrop appro?}mate]y six miles south
The pverburdén from the area formerly under Tehéwus"and Sanford
Lake was cleared in 1961 to reach the'ilméhite ore. Excavation
‘through the overburden exposed a multipl‘e till sectwn mth inter- o ,
glacial Take sediments between two tills. Muller (1965a 1965b) deSCr1be$'?:-
two tills segarated by an 1ntérgTac1a1 lake deposit gontaining wood
, fragments which were €14 dated, giving an age of greater than 40, ,000

years BP (W- 1520) and greater than 55 000 years BP (Muller, E 1969




x

-

»
|

Y-1715). Detailed measurempnts in the pit, made during an expaﬁsion
phase of quarry operations 75tablwshed the exiétence of a third titn
layer (Craft, 1989). s 7, .

Figure 72 is -an obligque derial photograéh of the McIntyre Deve]op;
ment taken during thé summer of 1969. The locations of the measuféd

glacial drift sections are shown:on this photograph. Figure 73 is a

_ compiled stratigraphic section of the tdtal drift deposit «exposed in

o

the pit.' Deécriptféﬁ;'of the'laxe;s are }ncluded in this figure.'
Figures.74 to 76 are detailed stfatigraphic sections showing the
relationships of each of the tills toﬂits underi&ing and oyer]ying
g]aéia1 fluvial éhdJJacustrine sediments. The light mineral compési—
tions of the tills qré shown in table 19 and are plotted in their

appropriate stratigraphic positions on the sections.

’

»

Table 19. Light Mineral Compositions of Tahawus Mine Tills
AR . ; v : .

1. Site | Quartz ! K-feldspar - Plagioclase feldspar
C 3 30.4% 20.6% ¢ 49.0%

C 2 " 26.8% 23.2% 50.5%

B 2 a 2.6% 26.6% 70.8%

B . e b 8.8% 26.7% 64.5%

B 2 ¢C 11.4% . .26.4% ’ 62.1%

B 3 a - 11.0% - 20.0% ] 69.0% .

B 3b 10.2% 24.1% . 65.7% ’
B 5 a 5.2%. - 20.6% : 74.2%

B .5b 10.3% 22.6% T 67.1%

A 1 a 3.6% © 25.6% 1 70.8%

A 1b

1.0% e 16.2% -« 83.8%
Pebble orientation studies were not possible in the pit due to
the magnetic properties of gbe i)menite‘ore. However, stripping -

operations have exposed striated bedrock surfaces thrdughout the mine "

. ¢ ’
i
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A 4 ] R
, : -
d ," =
T S oS é€oarse sand and grave], ox1d1zed in zones - upper part
» of®>3 mixed with excavation fill from Tahawus Village. 2'-5'
o 4| Laminated sfnd, silt; clay, some gravel lenses, upper-

- parts oxidized, well developed ripple marks cut and .
=~ -r] fill structurgs throughout, bedding dips 8° N. 1’-2«)‘/

- -:—__::_.“;j:—;-‘_{ . i ]
. V_\VLAA"“);'i;:.t‘J R B
X [ Sy AL )X’A)g\ V"
< AL Y
;o L2 »;:", T ™Neve1low brown oxidized moderately stoney, non-
‘,‘ AN calcareous yery few ore pebbies. 1'-25'
A Ears -
Th ﬂ O Ti11 "c"
BA RV A B
by av M b . - . 1 .
. - == _-{ Sandy gravel, laminated sand and silt. Numerous small _
P bY<e2  folds overturned to the north. In some places ‘this .

ce o wre

NP layer has been so disturbed it becomes till- hk'e Jin
texture. 4' ) " ‘.,

¢

Till, gray, moderately stoney, non—calcareous few. °
Potsdam pebbles observed, no ore-pebbles. Contact
with overlying sediments marked by thin°silt Bands., 8'-15'

ng" . -
Sand, yellow brown ox1d1zed medium to c%se changes * .

to sandy grave] a short distance to the wgst. Contact:
with underlying faminat€d’ clay not: observed. 5'-15'

e . Clay, brown with few pebbles and. disseminated wood frag- %
ments 1nc1ud1ng material identified as Pinus strobus =~
3 . (David Bierhorst, Dept.eof Betany, Cornell Univ.) Fe ‘ o
. greater than ‘40, 000 yrs. (W-1520) 3'- 12'

Ay Gravel stratified. 1 -2 '
*ii".'c :,\‘,::l: E}H yellow gray moderate]_y stoney ! nonca?careous, ox1d1zed
(1521 ;" Z \':\'::.‘ ' a
>,',‘,:.’, 1:7‘:‘: ' -Ti]l, stoney, numeroys ore pebbles fo]ded silt, sand :
2. *E~! o inclusion, shear planes dipping south. 1'-30'
'b—u - - . - * N -
;;I W1 1im e . - R
;i';\: -y \'(-;‘ Light Mineral CompositYon
SOy ‘q, oP Til, Matrix _ B
. . —Quartz %
- K-feldspar % .
4 Plagioclase g el b
) - L
! :h “
Figure 73. General'lzed stratigrapmc section of Tahawus , Mclntyre
. c ".development drift deposits. Scale: " = 20 -. .
‘. ' T . . . ' e ' '
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arep. The most significant of these surfaces is located on the south-
’ ’ ’ s . . a . * i
-, eask'side of the pit at the highest part of the exposed bedrock o,

et

sUrface'(figure‘72;;&f92‘4). The surface atqt%ﬁs po%nt is relatively

~flat, rising slidht]} % thé north. At the northern end of the £8xpos-
_urel, the-surface slopes steeply to the north at about 35°. The |

strjiiations on the top of-this surface are oriented north-south. -The

01

north end of the surface is also striated; but it has numerous breaks

an 1rregu1ar1t1es on the surface, suggest1ng that numerous pieces of
. ¢

rotk have been broken off and carried away. The author be11eves that
-, if the ice had been mov1ng southward this north-facing slope- wou]d

have received the fu11 force of abrasion by the ice "load and would

"~ havg,been worn to a smooth surface; very similar to‘the Q;esent'south
' >

- ‘face of thzs knob. The quarrym% action described probably 1nd1cates

.

a northwaed flow of ice. .

Thie f1rst g]ac1at10n:&h1ch is recorded 1n these depos1ts((t111
“A") occurred prior to 55,0Q0-BP (Muller E.7 1969, Y-1715). Light.
m1nera1 compos1t1on of the t111 depos1ted by this glac1at1on, and

ore fragments in the till 1nd1cate that-the ice movement was from

\_\ .

mthe north nnvest1gat10ns by,the mine geolog1st (persona] commun11.
: cat1on) have shown that no ore occurs' south of, the mine. Th1s per1od
of glaciatdon was followed by deposition of the 1aghstr1ne sequence
from which C14 datable mater1a1 was obtained. This was fo]1owed by
tfa second glaciation, the till fhom whjgh (ti11 "B") has a light
‘min!La] composition typtca1 o;‘;n ahorthosjie source, indicating
that fce flow was from the nofth’—e;;?'or west. This till also

R :;:,‘ contains {Imenite ore pebbles so that, the ice source-was PrQbabﬁy »

” : | L / | ' . .

from the north. - ,

/ ) A / : ¥

“ - - — , "

" . ‘(,"‘ B : ! ' i\

= * ‘ ‘ ~“1 ‘/;“;'/\ . A} ‘ " o !
. S A : A

Ny N - . o, , B -




This second glacigtion was followed Qy deposition of f]uv1a1

and lacustrine sediments. T (se sed1ments were overrldden by a
third ice gnass to produce till "C" ' The tin depos1ted by this ice
y
advgnce has d light mineral: comp051t1on typ1ca1 of a metﬁsed1mentary

source with ' some enrlchment by anorthos1te No ore pebb]es were

R

... observed in this till. Meétasedimentary rock outcrops s:g miles to

-

the south, indicating that the 1ce flow was from that d1rect1on The

.Jdacustrine sediments under1y1ng th1s t111 have bebn deformed by the

ice advahcing over them. . Deformat1on structares within the base of -

¥,

the ti)) and these deformed lacustrine sedimenté indicate a nor;hwqrd ,

F -

northward f]ow of ice.

flow of ice (?1ggne'74) " Striations'iq the m?he'also indicaté a




v

CHARTER VI GLACIAL HISTORY AND CLIMATIC MODEL OF LOCAL GLACIATION

C1rque developmen;.1n the Adirondacks must have started very ear]y 1n
k]

Plelétocene time. The oldest ti1l at the Mclntyre Development (f1gure .

o 73;'tiJ1 A) c1ear1y demonstrates a glaciation prior to 55, 000 years 8P,

‘the age of the over1y1ng lake sed1ments These sed1ments qould repre-
sent e1ther an Early Port Tgibot In%erstade or the St. P1erre Interstade

The presence ‘of continuous deposition of the Gentilly T111 (Gadd et 1

19723 in the St. Lawrence Valley from Late St. Pierre Interstade to

Early Erie INterstade (figure 77) 1ndAcates that the ﬁacustrfne sed1-

e
ments were depos1ted dur1ng the St P1erre Interstade Ti11 A" repre-
1

( sents the f1rst g]ac1a1 advance of the N1scons1nan Stage. Evidence

1nd1cates that the source of the ice that deposuted this 1ower till was

'from the north (5.4). - Two other areas of old weathered till were

!

,observed in the field stuﬁy,‘on?'1n Johns Brook Va]ley'at the base of -
the Bushnell Falls exposure (figure 45) the other in the-bank of West
Branch Ausable River where the Adirondadk,.Loj Road crosses the yriver
(!!gure 86). There is no w:y of estab11s Ring an age for these tills
egcept that they are more intensely weathe ed thqn the over]ylng't1]1§.
The Johns Brook Valley ti]ﬁ, hqﬁever? 3oe§'show th&t the valley bottom

existed in this present configuration sometime prior to the glaciation

‘ that ‘eposited the oider till. Goldthwait|(1970) cited evidence of

1oca1 glac1ation and cirque -cutting at this time in the Hh1te Mountains.
Cushing (1899) descr}?ed a moraine on the | orth gide of th& AdirOnéecks

B near Malone N. ¥., composed entS:’Yy of dirondack rocks Cush1ng

(1899 p. 8) 1nterpreted n&fs moreine as vidﬁnce of a Tate\\Thc1a1 f1§w

' 165 . - ‘ oo
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._If, in fact. the moraine described by Cushing was actually older and

' can be developed

. C 168

of ice northwest from the Adirondacks. Field work in the High Peaks '
region, however, clearly indicates that the late glacial activity

>

extended ice tongues only to the lower. elevations of the main valleys.
had been exposed by late glacial er051ona1 activity, a different story -

Using this sketchy evidence, -the fo]]dwing working'hypothesis for
the time of 1n1t1a1 Tocad glac1at1on and<f1rque -cutting is proposed

(figure 77). e

The f1rst glacial advance of the Laurentide ice $heet during Wiscon- °
sinan t1me in the St. Lawrence ﬂhey has been reported by Gadd, McDona]d
and Shilts (1972). This advance blocked the outlet of the 0ntar1o Bas,in,

causing a risé in lake level to fdrm Lake Scarborough (Dre1man1$<@nd \

Mldthwait, 1973). Goldthwait (1970) c1ted evidence of loca1 g1ac1at1on

qnd'éirque-cuttiﬁg in the White Mountains at this time. The existence -

‘'of Lake Scarborough in the Ontario Basin establishes the criteria for -

"Lake Effect Storﬁé". The presence~6f the Laurentidé ice ffbn; would . ]
have created a glacial Sliﬁate over tﬁe High- Peaks region. Tera§maq. »
(1960) concluded from pa1ynblogic studies of tEé'Scarborough Fbrmation
that thé mean ammual temperature at Toronto was 6f C. gooler at that time

than at the present time. Goldthwait (1970) suggests thaf\;he‘average

‘summer temperature in the White Mountains of New Hampshire was 9.3° C.
. (] . ' &

- . &
cooler than at present. The present mean annual temperature of the
- . @ o .

Adifonda;ks»at Lake Placid is 3.3° C.; at Burlington, Vermont, 4.4° C.; °

and ai Albany: N. ¥., 7° C. (Falconer, R., personal communication, 1969)

. Mean July temperature at Lake Placid is 18.9° C.; at Albany; N. Y., y

K3

22.8°'C.; and at Toronto, 23.3° C. L , N
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‘Mordoff (1925) showed the mean annual browing temperature,\%grkldto ..'.

/

September (interpreted as average summer temperature), to be 13.3° (.

for fhe Adirdndacks at the present time. Since snowline occurs where" ‘{_‘
o T
the average summer temperature is at 0° C. or slightly above,‘it is

poss1b1e to pred1ct snowllne e!kvatlons fOr different annual mean summer

- — . -
. + .

temperatures (tab]e 20}. )

Table 20. Meén Summer Temperature Variation with Elevation.

) A /
Mean TempeMdture oo - ;

Decrease from Present 6° ¢c.! ]0° CHZ‘ 11° C.3 0° C.4
Elevetion Mean Summer Temperature ‘
2000' ASL ) ’7° C; | 4° C. . 2° C. - 13° C.
3000' ASL 5. | 2°C. o c. e
'4660' ASL 3° C.. 0° C$. -2° C.‘ 9° C.
. 5000 AsL * 1° C. -2° C. -4° C. 8° C.
6000' ASL - D0°C. N Cy
9000' ASL . S oer - - . oo,
Toronto B R PR Z° €. 6° C. : 17° C.
1. Annual mean tehperature decrease for Lake Scarborough (Terasmae
‘2. &lgzogummer temperature decrease for Nh1te Mountains (Goldthwait,
3. gggggsted mean summer ¢emperature decrease for Adirondacks by
. - author,

. Present mean summer temperit?re at Wilmington, New York.

Snowliﬁ% 1n the Adirondack Mountains dur1ng the ex1s£ence of Lake:

K Scarborough would)occur slightly below 6000 feet ASL. This was-

determined by decreasing the mean annua] growing time temperature of

" 13.3° C. at 2000 feet ASL by 6° C. as suggested by Terasmae (1960)
. . ' ‘__‘
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and app1y1ng the norma] lapse rate of 1. 94° C. per 1000 feet elevation,

The 1nf1uence of the prox1m1E!)of the Laurentwde ice sheet has

. <
not been considered in this calculation. Us1ng the temperature v

-

decrease of 9.3° C. suggested by Go]dthwa1t for the White Mounta1ns, . .
v ' u
the snowline would be at 4000 feet ASL. A mean annual summer .
- ‘ .

temperaturas decrease of 20° F. (11.1°‘C.) would place the snowline

atn3OOQ feet ASL. Average schrund elevation in the Hi%h Peaks is . a
3036 feet ASL with a rahge fram 1700 feet to 4300 feet ASL. These e
values éuggestllocal elacidlvdevelepment was possibie: It is ¢ .
ceivable,that, given time for ice accumu]atien and. the additional
cooling effect of the nearhy Laurentide ice sheet, an ice cap g]aeier
could have developed over the Adirondack Mgentains'and flowed north-
ward te“deposit the moraine de§cribed by Cushing (3899), south over
// the McIntyre Development to deposit till "pn and out of Johns Brook
Valley. ' ’ | ‘
This déu1d ha&e been the stagevofoglaciatioh referred to in 3.3.7 ¢
| when the low e]eeation cirques were occupied. - When the early Lauren-
tide ice melted from the St. Lawrence Valley, this‘1oca1 ice cap dis-
appeared and the']acestr%he sediments overlying the_o1dest ti1}.(figure
73, til JA") were depositéd. These sediments are older than 55,900
years (Mu11era 1969) ahd may record %he st. Pierre Intersta&ial'in Q
the Adirondacks. This interstade was fo]iowed.by the hain Nisconsihed
Advance, the Guildwood Stade of Dreimanis and Karrow’ (1972) which
eventual]y extended south to Long IsIand and to Olean, New York.. Coates
and Kirkland (1974T suggest that this main Hisconsinen tce advance first
f1®wed around the Ad1rondacks and that the Ad1rondacks eventha]]y became

an outflow center 1nfluenc1ng the directions of flow of the Laurentide

~ . 3 &
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- ice sheet. Field evidence in the High Peaks area indicates that the

main Laurentide ice advance moved through the main ‘valleys and continued

southward. This is 1nd1cated by the presence of Potsdam fandstone

erratﬁcs in the main val]eys of ‘the Ad1rondack Mountains and in the :

- ‘ - ‘

d1str1but10n of metased1mentary rocks in the tills depos1ted on the -

- ]

Anorthosite terrain of .the High Peaks (Chapters III and IV) This main

[

Lad’%ntl e Advance is a]so recorded in the ;ghawus sect1on (f1gure 73)

3

by the deposition of t1P1 "B"._  The Ad1rondacks remained bur1ed.beneath/

»

th1s ice mass unt11 Late N1scon51nan time. - Deglaciation from:the
»

g]ac1a1 ma x imum position begaﬁ#@bout 17 000 years BP (Connally and

Sirkin, 1273) Deg]ac1ation of the region appears a]most continuous -
£ 1]

with some readvance of the contwnenta] ice mass reported by Conna]]y
f

and Sirkin (1973) “the Walkill Readvancg, until 13, 200 years BP, the
’ b
date of the Luzerné Readvance (Connaﬂy*and Sirkin, 1973) .

_—

A
/The exact t1me of Laurent1de dpg]ac1at1on from the ngh Peaks
argh is not knownv However, a reasonable time frame can be estab]1shed
O .
in?ie1ationship'tm the deglaciation history of the Late Wisconsinan
N : | -
.1ce mass. - oo .
Dreimanis and Go]dthwalt (1973) descr1be two Late N1scons1nan
7nterstades, the Er1e -ahd, the Mack1naw, that re]ate to the Ad1rondacks
The Er1e Interstade,,apprOximate1y 15 SbO years BP (Drepymn1s

and'Go1dthwa1t 1973), 1s,probab1y the ear]1est that the Laurentide
ice would hive melted from the H1gh Peaks reg1on (f1gdyei;;) At

thas time, theﬂarea would be surrounded by the Laurentlde ice ma;s y
with the High Peaks atanding as -a bedrock 1s1and through the ice mass )
(Fairchi]d” 19T§ " and Coates and K1rk1and‘ 1974). Dre1manis (1969)

'and Dreimams and Gﬁ?dthwa1t-(1973) mdicata an eastward ‘flow of

’ ® . . .
< ’ ! . - . 4
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walér from the Erie Basin to the Hudson River Valley during the Erie
Inﬁerstadia]. This' implies.that the continental iee margin had to be'

north of tHe Onondéga Escarpment for the water to reaéh the Hudson River™-.
system If th1s were true then ?he High Peaks area cou]d have been ’
-free of direct 1nf1uence of the coninental ice flow and-the Hudson
~ Valley w0u1d have been ice-free south of Albany, N Y.

"The Erie Interstade closed with 1ce advanc1ng to the Lake Escarpﬁent
Moraine (Calkin, 1970 White, 1960) to the Va11ey Heaﬂ"Mora1ne (Ca1k1n, ‘
1976; Muller, 1965b; MacClintock and Apfel, 1944)7and to the Walkill
Valley Moraine (Conmally and Sirkin, 1970 a’k b aed 1973). This ice
readvance has been dated by Calkin (19i0) at 14{900 + 450 years BP ‘
(1-4216) for the Lake Escarpment Moraine and by Connally and Sieﬁin'

(1973) at 15,000 years BP. This readvance is ihe Port Bruce Stade ofl
<Dreimanis and Karrow (1972) and probably represents Phase E suggested by
Coates epd Kirkland (1974). " ‘ ’ g

The Port Bruce Stade was ¥;11owed by stagnation and me];ing back 6f
the ice front during the-Mackinaw Interstade (Dreimdnis and Goldthwait4
1973) to a line 50 to 158 km. north of the Port Huron Moraine cemnlex in

the Erie Basin.(Karrow, 1969; Dreimanis, 1967; Dreimanis and Goldthwait,

1973) and receded to a line somewhere north of the south shore of Lake

-
L]

Ontario {Karrow, 1969;, Célkiq, 15&0) and north of Luzerne, New York

in the Hudson-CﬁampYain Ve]]ey. buring this interstade, the High . )
Peaks area would have open dra{hage into the Hudson system seﬁthward.

It is not known if there was a period of ebEn drainage northward -

into the St. Lawrence Lowlands: MacC]inéock and Stewart (1965)

‘reported lacustrine sediments between the Ma1one TiN and the Fort

Covington Til] in the St Lawrence Valley, and correlated the Fort

7 o
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. 1
o Covxngton»Advanre with the Port Huron If this correlation i% cor-

rect,. then.a partlally open drainage to the north was poss1b1e during

the Macklnaw Interstad1a1 » i o B 2
. .

The Mack1naw Interstade was fo]]owed by the Port Huron Readvag//

3

(pke1mangivgnd Karrow, 1972) in the Erie Basin and the Br}dport Readvance
(éonna])y énd}Sirkin; 1970a, 1§7Oba iqf3) in the Hudson-Champ]ain Valley.
Caikin (1970) believes the mOr;ina]‘comp]ex be gveen Lake Ontario and

the Onondaga Escarpment is probab]y related to the Port Huron Readvance.
Dre1man1s and Evenson (1976) suggest that the Br1dport and Luzerne -

Readvances both balonq to the Port Huron Stade.

- -

The Luzerne Readvance (Ear]y Port Hurdn Staga) cadsed iée to
move down the Hudson-Champlain Valley to souﬂwéi%Gleng Falls, New
Vork (Connél]y and Sirkin;-1971 1973) This advance blocked the
Hudson R1ver dra1naqe from the Adlrondacks and created G]ac1a} Lake
Warrensburd (Miller, 1925; Craft 1970) Drainage northward was.

‘also blocked by ice, creat1ng Glacial Lake w11m1ngt0n in the Ausable

: dra1nagg system and Glacial Lake Saranac in the .Saranac system. _

. y
The Port Huron Stade ‘was followed by ice retreat and the

development of a comp]ex series of proglac1a1 lakes. Thisq]ake, '
series has been repgrted in deta11 by Hough (1958 1943); Lewis | ;
(1569); Calkin (1970); Karrow et al. (1961, 1975); Dreimanis and
Goldthwait (1923); and Prest (1970). ¢ The deveidpment of the pro-
glacial lakes 5iayed'an‘important role in local glacial activity

in the High Peaks region.

*
.

.. The return of the Laurentide ice mass to the bordér.of the High
. ) o

Peaks region during the Port Huron Stade brought a return of”g]a;1a1

_.climatic conditions to the higher elevations of the mountains.

4

i
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Pre-existing depressions were filled with snow, which‘became thick . .
en;ugh\to form ice ‘and, fina]]j, started flowing'irﬁm\zﬁe higher
'e]evat{ons as 1ocal'glaciers.- A permanent Arctic high;pééssure~
system w0u1d'develqp over the continental ice sheet.

Climatic conditions to the south an® southwest were much warmer

thanxgg\ziiv?on{h. Storm systems probably moved across the area -, N

[
R 4

from west to east, just as they dg today (Manley, 1955;.Nright,
1961; Fairbridge, 1970, 1972) but storm tracks would be pusfied
fa;théf south. Air masses from the south and west would be relatively
warm and moist, similar to those of today. When these warm air masses

en;o ntered the cold air from the ice héss, precipftation would occur.
Thi‘precipitation _wbuld bé rain in the south at tower e]evaﬁtions,

and snow in the north af higher e]eQations.- The rise in surface

e1evat:on ;rom south and west to the High Peaks region to the north-

east would create an orographic effeet on the moving air hasseQ, 4' -
intensifying ﬁrecipitation. In the early phase of this gequence, |

‘most of the accumulation would be from regional storms moving-from !
the ‘southwest and wést towards the east. -

With this in mind, let us cbnsider a special type .of starm
Qevelopment that may have played a very important role in events inj
the Adirbndack,Mountains fo]]owing the Port Hﬁron Stade of the
Laurentide ice sheet, especially during late Port Hufon and early
North Bay timem"This_specjal storm situation is known as .the "Great
Lakes Snow Storms” or "Lake Effect Storms" (Jiusto et al., 1970;
Lansing,‘1965; Peace and Sykes, ]ﬁﬁ&# Falconer, Lansing and Sykes,

J

1964). !

Basjcai1y "Lake Effect Storms" are presently generated over the

-

LV el

B
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open water surface of thé Great Lakes during thg winter monthsf_when !

.

the air Qas; over the lakes is colder than the watér. The difference
in temperature betﬁegn éhe air and water causes an un;table air mass’
condition ;o demg1oﬁ. Warm md?stqair rises into the cold air above
to generate meso-scale EEE;ms with dimensions‘of‘about 2 to 20 miles

in"width and 50 to 100 miles in Tength (Lansing, 1965). These storms

o

originate over the open water of the lake 'and- then drifi”oveﬁ the - . ,
land, causing precipitation of either rain or snow depending on thg

air temperatu;e-over thg 1and.' The land sunface rises east of Lake-

Ontario, causing §n prographic lifting of the meso-scale storm and ' '
intensifying precipitation. These storms 6ften reach the'High&Peaks‘

regidn and because it is co]éer in this mountain aréa, pfecipitation,

i;hin the form of snow. For example, iq‘November 1969 a meso-scale

storh developed over Lake .Ontario and exten&ed eastward. Temperature

at Oswego, N. Y., on the lake shore, was 40° -F. and precipitatﬁoq.was

in the form of rain and sleet. The temperature at Whiteface Mo::lain,
appréximately 120 mi1gs edst, was 8°. F. and -precipitation was in tpe

form of snoﬁ (ﬁglconer, R., personal communication)y"ngure 78 is a -

map showing mean seasonal snowfall in northern New York State. The

" impact of these "lake Effect Storms" is readily shown by the amount )

of snowfall recorded at the east end of Lake Ontario. The greatest
méan seasonal snowfall occyrs at the highe;t }oint on the Tug h111
Plateau yith over 220 inches recorded. This is due to a combination
of meso-scale storms end orpgraphic’]ifting of the'air masses. 'The
next greatest snowfall area is thé‘High Peaks region of the Adirondack
Mountains, with over 190 incheg annually. Preciéitation from this‘v

type of storm is intense. One single snow squall in 1964 dropped 48

.
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inches of snow on Boonville, N. Y.rin 24 hours (Lansing, 1965).
- . . Rt

" The storms begin to develop in the fall as soon as surface air . ¢

e 3

temperature “is lower than Surfade'water temperature, and continue--

*

- until the‘ldke freezes Qler or until spring, when the surface air 3

temperature becomes higher.than water temperature (Falconer et al., .

1964).. These storms.generate la?ge amount of snowfafl. They are ;j

cauﬁed by a speCific«combinétion of conijtions, i.e. warm water
bodies dver1a{n by-cold air masses. These qré the tonditions ‘that  *
;': would Dpve e;isted over- the surface of prog;;cia1'1akes due‘to the
nearby Laurenfide ice field. Conditions would be most favorable for
, "Lake Effect Storms" following spring brqak-up of the frozen 15kés
and in the fall prior to-the lakes freezing over. This would shorten
the périod of summer ablation anh'provide a soyrce of 1argé amounts

L
of snow. - b

The conditions for "lLake Effect Storms" existed'froh'the time
of deglaciation of the Adirondéék Mountains, possibly ;s early as"
the Erie Interstade (approximate]xlls,soo years BP) and lasted with “": -
* lengthly interruptions and varying degrees of intensity until the
retreat of the-Laurentiqe ice north of the St. Lawrence Valley.
Between the Erie Interstade and the opening of the Chdhbjain Sea,
large bodies of water of varying sizes and geographic. positions
existed at the edge of ‘the Laurentide ice sheet." Cold po]arlair
?_ existed over the ice mass with warmer air to the south. The pro-
’glacial lakes were partially ice free at least during the warmer .
period of the year._ The normal wind circulation was probably from
west to east.

Figure 79 is a map showing the maximum possible ice recession

‘J . . . -




., position during  the Mackinaw Interstade prior te the beginnﬁng of the

Porg Huron Stede. The High Peaks cirqees were ully occupied by
glaciers at this timam Figure 80 shows the approximate ice position .
'reached by the Port Huron-Luzerne Readvance (Early Port Huron Stade).
A very®large body of water\existéd in the Erie Basin i.e. Glacial
Lake Whittlesey. Small lakes ewisted in Hew York in the Finger Lakes

region. The Ad1rondacks were surrounded on three s1des by the cont1n-
N\

ental ice sheet establ1sh1nq a cold glacial climate in this highland ///

4
reg1on Du71ng th1s time, a delta from the Blue R1dge Mord1qe was _

depos1ted +nto G]ac1al Lake wqfrensburg This appears to be the. time’ «

of local g]ac‘!] maximum as indicated by the BIue R1d53 ﬁora1ne and N
assoc1ated deposits. The outer Roar1ng Brook Mora1ne, the youngest
t11] (t111 "CcY) at the McIntyre Deve1dpmen€‘and‘80reas Mountain Moraine

were probably depos1ted at this time,. At this per1od it is doubtful

Id .
that any~"Lake Effect Storms" generated over.Glag;a1 Lake Whittelsey

would have reached the Adirondack H1gh]ands Howe@!‘ reg1onal

d’ ! .

cyclones from the west and/southwest would have reached the mountains,
and continued snow atcumulation wou]d have ‘taken plac®.

i

"As the continental ice melted back from this maximum posttion,
the lake system ex;::ded eastward éfigure 81) ?ormiqg Glacial kae
Warren. . - |

The Laurentide ice receded aed~keadvanced to the Bridport position
of Conna]iy and Sirkin at about 12,906 BP (1973) and Leke Warrensburg
drained. Within the Ad%roﬁdacks the valley glaciers receded from
‘ﬁheir maxiﬁum‘posftions The 1nner~mora1ne of Roaring Brook was

formed. -The glaciers flowing 1nto Lake N1lm1ngton and Keene were .

calving off into the Takes. ) » : o,

Ly f A
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Figure 79.
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Figure 80.

J

Figure 81.
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Approximate 'icc.‘reces—
" sion during Mackinaw
Imterstade. Edrly
"'Lake Effect Storms"
aused snow accumula-
ion in the '‘Adiron-
dacks building local
ice masses.

- s
AN . ‘s

<

Approximate ice mar-
ain during Port Huron
Stade. Note Adiron- *
.dack High Peaks
qiaciation and pre-
sence of Glacial Lakes
Warrensburg, Hilming-
ton and Saranac.

Local glacial maximum
to Blue Ridge and
outer Giant Morqines#"

o~

Approximate ice margin
Late Port Huron Stade.’
_Glacial Lakes Warren:
and Hall and the -
Adirondack lakes
approximately 12,900
BP. Local ice has

" receded to inner

moraine at Giant
Mountain. Lake
Warrensburg drained. -
Maps madified from

Prest (1970). .
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Lakes Saranac and
Wilmington.,  Time of *.
hd maximum "Lake Effect
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glacial .activity wan-
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Figure 84. .- Glacial Lake ?1gonquin,
, “+ Champlain Sea' approxi-
p mately 10,200 to 11,800
-. BP. Early Lake Champ-
* - lain, high elevation..
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- isolated <cirque glaciers~
e,9!-Moss ‘Pond. Proba-

A . 11 Adirondack ice
hag‘QQSappeared by
11,000 °BP. r,

Maps modified from

~Prest (1970)..
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The connection of Lake Warren between the Ontario and Erie ‘Basins

»

N Q - - ) o
N was short lived. Once the,Utica outlet was opened by the retreat of

@ .

\. the- ice from the south side of the Tug Hill P1éteau; the two pasins
\\separated and Glacial Lake Iroquois was formed. Karrow'gg_gi. (1975)

placed this event at about 12,600 years BP. The creation 6f this
}arge body of water in New Yo}k would have caused the return of the
"Lake Effect Storms” affecting the Adirondack Nountaﬁns:‘ There would
have been a warming trend in the Highland area as the Lﬁke Champ]ain
Basin was freed of ice except at ihe northern endi Temperature in,
the mountain area, however, would still have been cold enough to main-
tain a positive balance of snow accumulation at higher e]evationé,
priméiily because of the high snowfall and elevations of the mountéins.
In the Ad{rondacks there appears to have been a delicate balance
between accumulation ﬁn the higher elevations and qb]ation in the

lower elevations. Major valleys were occupied by deep 1akesj Local

ice tongues advanced into these interior lakes aaé ice calving occurred.

~
e g

Snowfall and accumulation rates at Higher elevations would have
been very high, ablation in the lower é&evations would also have been
high, as shown by the recession of the céntinental ice mass around the ‘
west and east sides of the mountain area and the rapid expansion of
Glacial Lake Iroquois. The "Lake Effect Storm System” would have had
° its gréatest effect when Glacial Lake Iroquois reached its maximum
_extent (figure 82), and the Laurentide ice’mass was still resting
against the_nor}A\edge of the mountains. It was probably during this
period that the ice was most active. Accumu1gffon rates wou1é/have

been high, but ablation tgs at lower elevations would also have been

high. Therefoﬁe,‘recession probably occurred. It was during this time

- -
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*

in£erva1 that the recessional moraines of Johns Brook andANhitg Brook :
* were formed. ,

When the ice retreated to the north side of the St. Lawrence
River (figure 83), %he Adiroqﬁéck progtacial 1akés draingd® The tongues
of local valley ice rapidly melted back fo higher elevations, leaving
bn]y small higher élevation valley glaciers and isolated cirque '
glaciers. This w?f probablx'!he\t{me of formation of the moraine in
upsskPond aml Redfield Cirgues qnd the‘upper moraine of White Brook,
Valley. Lake Be]]e&i]1e would. still act as a source for generating
"Lake Effect Storms" but ab]a%ion Qou1d be greater than accumulation.
The interior Adirondack lakes would be rapidly draining and the
Adirondack region would be warming.

With the beginning of the Champlain Sea at approximately 11,800 )
years BP (Karrow et al., 1975), the High Peaks élimate would be much
warmer. The most protected high elevation areas could still contain

glaciers; howeler, they were probably stagnant melting ice hassés:
It is not possible to determine exactly when the last glacial ice |

disappeared from the Adirondacks, but all ice was probab]y.gohe by

11,000 years BP. .

» N
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CHAPTER VII CONCLUSIONS . . N

-

L

The purpose of the study was fo find evidence for or égainst the
hypothesis that local g]aciatioﬁ’occurred in the High Peaks area of
tﬁe Adirondacks after the recession of‘the Late Wisconsinan Laurentide
ice sheet from the mountain mass. v

Ana]xsis of cirque schrund elevations .in relationship to the
positions and aspects of the cirQue! indicates a possible snowline at
1700 to 2760 feet ASL and a §econd possible snowline at 2400 feet to
3400 feet ASL. The lowest schrund elevations may relate to the develop-
ment of an-Ear]y Wisconsinan ice cap and to the deposition of Till "A"

Lg .- .
at Tahawus, N. Y. The higher snowline may be related to the’ Late

-

Wisconsinan events.

A
Tgs most conclusive evidence of the time relationship between
mounta%ﬁ glaciation and continental glaciation is derived from light

¢ ]
mineral studies of_the matrix of Adirondack tills. The best example

.of the stratigraphic re]ationsﬁ%ps between tills deposited by the
* continental ice advance and local ice-activity as defined by light
mineral composition of the fi]] matrix is in the Wilmington Ditch
section (5.1). 'In this exposure, a £i11 with a hatrix composed of
85% plagioclase feldspar stratigraphically overlies a till composed
of 40% plagioclasé feldspar indicating a local 1ce\advancé from the
anorthosite bedrock mountains on the west side of Wilmington Valley
following the recession of the continental ice. The light mineral
compositigh of the High Peaks tills provides evidence‘of local ice

activity; however, light mineral composition by itself capndt be
/
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considered conclusive proof of Jocal d}aciat¥on, Other factors ‘such

as striations, elongate pebble orientations, pebble 1ftho1ogy distribu-

I

tions, and seJEment deformations must be considered and eva]uated'jd .
felationship to the evieence of light mineral coméosition of the tills. |
~ For example, Laurentide ipe flow indicators have been identified An
all of the main northeast-southwest trending valleys; however, stria-
tions and elengate bebble orientation studies show iee movément.at ’
nearly right angles to this continental f]ow”{n Roaring Brook(pirqde,
on the west si.lg of Giant Mountain (; 2.2. 2)§ at the Coon Pit Cirque
on wh1te.ace Mounta1n (3 2,2.4. 1), and at Newcomb (4. 1) A northward
flow of ice is 1nd1cated at the McIntyre Dswelopment (5.4). Lithology ’ ¢
d1str1but1ons ndicating f]ow in directions other than that expected
by Laurent1de ice advance have been found in White Brook Valley (3.2.2.1).
Deformat1on of unconsolidated 1acustr1ne deposits by overr1d1ng R ‘
glacial ice also 1nd1cates ice movement after Laurentide deglaciation.
This was found at the Whiteface MOunta1n\Sk1 Center (3:2.2.4.2) and at .
Sty]es Brook Road (5.2). o ‘ ‘
” Goldthwait (1913, 19]6a, 19T8b) and Fa1rch11d (1913) .argue that the
lack of end"moraines at the lower elevations of the mountain vatleys is
evidence that lotal glacial activity did not follow Laurentide gfaciaf
tion in the Adirendacks. -Johnson (1917, 1933) observed that man&
modern glaciers are not de@elbping end\moraines; he conc]uded.that the

“

absence of end moraines does not negate the hypothesis of local glacia- "
tion. Another possible explanation _for the scarcity of end moraine§
in the Adirondacks is that local ice tongues advanced‘inte deep lakes.

~ The ice "calved-off* and floated away, -consequently no end moraines

could develop. Tills resting on lacustrine sediments and Targe




region.' These a:b.]ocated at St. Huberts, below Giant Mountain

L]
< @

& » . ) . .
isolated boulders resting in fine-grained lacustrine sediments have

been ‘observed throughout the main valleys and support this explanation

A_for the absence of eﬁd moraines. These are described at Whiteface Ski

) : Y
Center (3.2%2.4.2), ‘the Wilminggon Ditch (5,1), and Styles Brook Road

(5.2). ®

Three~end moraines exist within the interior of the ®igh Peaks

(3.2.2.2); Coop!rki]l Pond Cirque (3.2.1-3).and Weston Mountain Cirque

(3.2.1.4): Other end moraines were observed south’ of the High Peaks s

glaciation. | .

&

region at B]ue,R1dge (5.3), Boreas Mounta1n (3.2.2. 3) and Redfield

Cirque (3.2.1.1). Lateral moraines were observed in White Brook Valley

(3.2.2.1), Johns Brook Valley (3.2.3.1) and Styles Brook Valley (5.27.
The-existence of these morainal deposits in the High Peaks area is

another indication that local glaciation occurred after Laurentide
P -~ ‘

In summa;y the history.of local Qlaciation in the Adirbnaacg
Mountainé is bé:;::;ﬁ to‘c0mprisé the f0116wing episodes:
“ w 1. The first Laufentidejélaciation Bccurred during Early
| Wisconsinan time and the Adirondack Mountains pfbba%1y
became a local ice center (TiN “A", McIntyre Deve]opment,.
5.4; Cushing's (1899) moraine and other older t111 deposits)..
2. This ear]y’1ce melted away and the lake deposits at thé

McIntyre Deve]opment were formed (dated material ip silt

-

-

. HAN
and clay over Till A/kvﬂg}ntyre Development).

3. A major Laurentide ice advance from the north moved over the

" High Péaks area, depositing Till "B" at the McIntyre Develop-_

ment. The mountains were completely overridden by this Late

S T

'
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Wisconsinan advance.
4. The Laurentide ice mass‘melted from the High Peaks region B
possibly during the Erielﬁnterstade (i5,500 years BP).
The local ice probably redeveloped during the Port Bru;e
Stade ‘and receded to some extent during the Mackimaw Intqiliy,_;ﬂf-~—;—

=
ed in Late Mackinaw

stéde. However, sufficient icé

« time f 0 advance to the lowest preserved moraine

poéition at Blue Ridgé at approximately the same time as
by J
the early ice advance of the Port Huron Stade. The.

< Adirondack High Peaks local glaciation is identified in a
& .
time re]aqionshhiito the Luzerne Readvance by the Blue

YA N

Ridge Moraine and the.associated deposits into Glacial Lake

°

Warfensburg, abou; 13,200, years BP. -
6. Deglaciation of local ice to recessional moraine positions
can be re]aﬁed to- the Two Creeks Interstadial.

. 7. Rapid Ya]]ey deglaciation occurred with the draining of Lake
Iroquois with onTy remnants of cirque glaciers left during -
the B&lleville-Fort Ann lake stages (approximate]y 11,900 years
BP). ‘ _

8. AJl1 glacial ice was probably %Pne by the time of the comple-

tion of the Champlain Sea phase of deglacdation, shortly

after 12,000 years BP.
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CHAPTER VIII - SUGGESTIOMS FOR FURTHER STUDRES
F"
4

A framework of Adirondack glacial history for the Wisconsinan

Glaciation has been proposed. Additional field work needs to be

done to establish more detai]e& information concerning the relation-
ship of fhe'Hiéh Peaks deposits to-the deposits outside of thg High
Peqks é;eé.. The following are some suggest%on§ for further investiga-
tion: ‘ ~

1. Paleontological and sedimentological stdﬁies of the old léke
deposit§'at the McIntyre Development. Additignal paleonto-
logical studies shou]d.a1so be done on the Adirondack lakes
at different elevations and geographic locations.

2. .Proglacial lake shore Tines, lake outlet cha;:e1sAand drain-
age history should be.gstablished in detail for the‘interior
va1geys. These could then be related to events outside the

, High Peaks. " -
3. The area 3escribed by Cushing (1899) should be located and
the sources of the rogks in the moraine should be identified.
. 4. 4Fie1d work in the Raquette Lake area has indicated a complex )
but. decipherable history of g]acia{ activity; This area
, heeds toﬂbe mapped in detail and its history re]ated to the .
- surrouﬁdiné regions. ;Jr
There are abundant opportgwities for furthé%‘studies in the
Adirondacks. It is the area of New York of which we know the least
-

_about the glacial history. It is a difficult area in which to work,

but at the same time, all new information from the area will make a

187 *
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definite contribution to the unde;:’s"tanding of ﬁs glacial history

-

of the Late Wisconsinan Stage-:

- -
‘ .
> ~
o
N <3
"
.
+
r b v
s
——
B
-
—
L.
< ) )
‘ ’
.
.
. -
~
v [ ' '
.
- r
.
. -
.
- .
- ¥
N
®
.
N
. &
’ .
. .
-4
- b »
~
.
LY f
.
, N
l L
.
- LY
“ >



APPENDIX A

LIST AND DESCRIPTIONS OF

SAMPLE: LOCAT IONS

189




. 1 [J . —‘ O
, 3 ! / a2
. ' y
- - - f /
- . .
. . ) .
: o - = 4
. APPENDIX A SITE LOCATIONS . . . -
'Locations are measured in fnches from the §jde'of the specified:
U.S.G.S. topograghic map using tﬁe appropriate corner for direction
' ' R
reference. Example: Raquette Lake Quadrangle, NE-4.1", S-5.3" W 1
means’, measure south from the northeast corner of the Raquette Lake
map 4.1" ahd'hest from the‘:ast edge of fhe map 5.3".
RAQUETTE LAKE AREA ' T
. . . ,
Sitk S
No. Quadrangle  Location Descriptidn
6 _ 01d Forge _ Nw-3.2" Twelve feet till over 12 feet
. S-4.2" E - fine sand. Sample collected
. ’ . . 4.5 feet above sand-till contact.
17 " 01d. Forge NWEB.O" - 18-feet’ ti11 sample collected
’ ' ' " S-1.9" E " near base. _ -
. 18 Raquette - SE-4.1" Till sample collected 3 feet
‘. . « Lake E-0.8" N above base of .exposure.
L - 20 BTue Moun- . SE-8.1" " 8-foot till sample, 7 feet below
: Co tain Lake N-3.2" E . top.
21 Blue Moun- = SW<8.5", , 7 feet gravel over 5 feet till
tain Lake N-2.6" E / sample from near bottom of
. , exposure. ‘
25 Raquette NE-5.2" Weéathered till on bedrock sam-
Lake N-6.1" E ple collected at bedrock contact.
_ T 26 Raquette SE-4,2" 4 feet till over 2 feet sand. .
' N R Lake N-5.0" W Sample 26 collected 5 inches
. - ’ above sand-till ‘contact, and

27, 2.5 feet above contact.

32 Raquéette 'SW-4.4"

Twenty feet til1 sample, 10
’ Lake - N-3.5" E | -feet below top. )
35 West Canada  NW-0.9%- 8 feet till sample collected
) Lakes 0.25" E 6 feet below top.




Site

SANTANONI QUADRANGLE, TAHAWUS, N. Y., MCINTYRE DEVELOPMENT

-1
NM-2
1-3
T-4
* 7.5

see figure

see figure

.see figure

see figure

see figure

-

76, upper till
76{ 3a and figure 64, 178e -
74, 2a

74, 2c and figure 64, 178b
.73,.1b and figure 64, 178c °

Cane

No. Quadrangle: - bocation: Description
37.  West Canada T NW-1.3" 6 feet ti11 sample, 5 feet
‘. + -Lakes E-0.3" S from*top.
38 - ‘Raquette SE-9.3" 10 feet till sample near base
. Lake N-2.2" W of exposure.
42 Raquette SW-8.5" Till collected from base of
Lake JN-5.5" E . excavation 5 feet below sur-
R~ -~ . " face, '
) .. -
HIGH PEAKS REGION e
Site Number Quadrangle Location Description
White Brook see figure
(Moraine 5} . .
 Blue Ridge 'Rd.. see figure , site 264
. (1 m. wes$ of . F R
_ETk Lake) - -
Blue Rfdge Rd. see figure s site 266 '
(2 m. west of
E1k Lake)’ _
.whiteface Whiteface Nk-9.]" Five feet ablation till in
elev. "4260' Mountain S-4.9" £ ' road cut. Sample collected
.3 .feet from top.
Whiteface #2 Nﬁi;;face NW-9.0" 6 feet ablation till. - Sap-
etev. 3950' Mourifain -5-3.5" E ple from base: ‘
ri
;whitefacei#é Whiteface NW-7.2" 30 feet lodgement till.
ele. 3168’ Mountain S°5.3" E Sample collected 15 feet
from top.
4 -

191



s oosite” , “ i co e
R ~N6%_4 . Quadrangle Location .-Description . 7t
N T-6;<‘ ?e figure 74, 2a and figure 64,v8d ‘ P ";.
S ‘ ‘ \ S ol
: 17 ', seb figure 74, 2b and figure 64, 1782 .
- .T-8 see figure 76, 3a o
@ * : W * C J
74 see figure 14, pebble count on lower part mbraine 5
76 Hh1teface ' NW-10.3" 10 feet sahd over 15 feet
. Mountain S-6.65" E till. Sample from lower 5 .
. feet. 3 c
170 “Whiteface SE-4,2" Striation on bedrock 224° MN.
Mountain N-1.8" W .
179 Nhitefac;e NE-10.05" 15" till - sampig fr'om lower
Mountain S-3.75" W 5'.
188 Whiteface ~  NE-11.85" - 10% till - sample 5' below
Mountain S-2.3" W top. / .
202 Mhiteface SE-4.6" Striated bedrock 040° MN. '
“#Mbuntain N-1.9" E ' : ‘
21) Aysable SW-2.2" 12 feet sand and gravel over
- : Forks N-4.8" E 5 feet til]. Sample collected
K - 4 feet below contact with
overlying sand. *
230 Marcy NE-1.0" Mixed ti11 and stratified sand
, S-0.9" W samp1e a & b, collected 5 feet
\ , apart on poorly exposed surface.
233 Marcy / NE-0.9" . 5 feet sandy gravel overlain by
' . S-0.2" W 6 feat till and 7 feet sand and
gravel. Sample a & b 2 feet
below top of till, ¢ & d 5 feet
» . below top of tjll.
244 Ausable SW-.025" shown on figure 85
* Forks. N-0.3' E
©o2r2 Schroon NW-2.1" 8 feet gravel over 5 feet t4%1
Lake S-7.75" E Sample 2 feet below contact.:
273 Schroon NW-1.9" 5 feet till over ice contact
Lake S-8.0" E gravels.  Sample 2" feet below L.
top. ,

Yo
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S!i‘tg. L - . - . S o &
No., . guadrangie . - Location - | Descr}gt1o - f
274 "Schroon . (NW-O.QF: . .5 feet grave1 over }0 feet i1,
' take \‘ S-7:8! E ' sample 3 feet belaw t111 grave]
L contact.. |
275 “see figyre 76,.sample a ,
280 Marcy " " NE-4.0" 10 feet ti11 in road cut. Sample
. S-310TW collected from base ¢f section.
286 Marcy ] NE-3.8" '3 feet’ fi11-exposed in ditch.
S-1.0" W ~Samp1e from bottom of d1tch
290 Whiteface ' SE-2.6" -6 feet t111 in naturai cut. Sahf A
Mountain N-T.9" W p]e 3 feet belew top. h :
I8 . \,/\ o
\\ / . 4
' R
. ' .
P J '
’ N o N %
’ - * /
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PEBBLE ANALYSIS - METHOD AND RESULTS
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APPENDIX B LABORATORY METHODS - PEBBLE ANALYSIS

A

Pebbles were collected by marking off an area 12" by 12" digging
sl d .
out the till within the square and sieving this material through a
4 mm sieve. Pebble analysis was usually done on the 8-16 mm sized

. . . e
material, but in several cases pebbles from the 4-8 mm.size were
- ‘

inc]ﬁded because of an/insufficient number in the 8-16 mm'?angé.‘ ATl

pebbles were broken to identify the minerals as an aid to distinguish—_

ing the different rock types.
The”following rock types were identified: .

1. Pink anorthosite-—p{nk plagioclase phenocrysts in an aphani-
tic £o phaneritic matrix; very few mafic\minera]s present. ‘

2. Whifeface anorthosite--phaneritic p]agioc]asé with horn-
blgnde, augite and garnet:. appears ye11ow-brown.on wea.hered
surfaces and white on unweathered surfaces. When weathering
has penetrated through the pebgle, it will crumble when
struck with a hammer. . y

3. Marey anorthosite--phenocrysts &f blue labradorite in an
éphanitic to phaneritic matrix; lqgally high accumulation
of m;fic minerals may occur associated with the larger
laboradorite phenocrysts. :Pebb1es have the same appearanc;
on 'weatheréd surfaces and when brdken. Many of the 4-9m'n

- . pebbles ar; single crystals of labradorite. b
4, Charnockite--composgh mainly ofiguartz, po;assium fe]dspar,'

‘sodic plagioclase, hypg?sthene and garhet; weathers yellow-

brown, and on fresh surfaﬁgs the rock is-olive-green. The
- o R
. 195
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brown weathered surface and green interior combined with the
presence of quartz is used to identify the,charnockite
pebb]es.(\~ .
Amphibolite--foliated hornblende and white plagioclase,
commonly crumbles when being dug out o% an exposure.
Gneiss-%any crystalline rock that shows well-developed bands
of different,minerals. =

Quértzite--f%}ﬁgted metamorphic rock composed of predomi -
nantly quartz and potassium'feldspar. ‘

Pot§dam sandstone--a pure quartz sandstone “and conglomerate.
Some of the pebbles are yellow-brown and somé are:pure white.
Many show cross-bedding and other sedimentary structures.
The cong1omeraffygkbblef:fonsist of quartz grains up to

6 mm in diameter in a quartz sandstene matrix which varies

in color from white to reddish brown. Sedimentary structures

are common in the larger pebb]es.{‘

)

¢
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| APPENDIX C o~
\ ] QUANTITATIVE LIGHT MINERAL ANALYSIS METHODS AND RESULTS .
3 ~ * - ]
SLIDE PREPARATION ( o - |
A 100-200 g. sample of till was soaked for 24 hours in a 5 per- -

cent so]rtion of sodium hexametaphosphate to aid in the disaggregation
of the sample. After soak{ng, the sample was stirred in a mi]kshaye
stirrer for 5 minuteg. The' sample was then wet-sieved through a g4
m;cron sieve and dpjed at 100° C. . After dry%ng, theysample was
resteved through a sieve stack containing the 0.125 mm, 0.044 mm
Ysieves and pan. ihe material caught on the .0.044 mm sieve was then

- " fwansferred to a separatory funnel for heavy.mins:a1 separation. The

e

-~

material caught on the 0.125 mm-sieve and the pan was discarded.
‘Heavy mineral sebaration was done in tetrabromoethane (sp. gr.'
‘-~‘2.94). Tﬁe heavy minerals obtained in-this Geparation were washed in
"alcohol and pladed in vials.
The 1ight miferal fraction was>washed in aléoho]e dried and
m&untgg in Shell 828 epoxy resin (R.I. 1.56) mounting medium. A thin
section was cut from the block and ground to 0.03 mm thickness. The
K-feldspar staining procedure of Laniz et al: (1964) was uséd.
The thin sections were left uncovered. The_fi;a1 step {n_pre-
_pAring the slide for identification and counting of the minerals was - {
placing a drop of refractive index 6i1 (R.I. 1.244) on the slide and “‘ -
" applying a cover s]ip.' This oil'gives quartz a Tow reTiéf, plagio-
clase feldspar a high relief. The potassium feldspars were stained

s ye1low. Over 300 grains were counted on each slide.

199 ’
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Table 22. Light Mineral Composition of Tills in the Raquette Lake .
Area.
A Sample Number : QEQLEZ. K-feldspar Plagioclase
18-6 50. 57 23.1% . ;;:\\\
5 35.8% 17.0%
NV 33.2% O 35.6%
720 49.9% . 29.3%
2 38.8% 32.5%
EPTRRNE " 40.0% 3243
26 39.4% . 2s.0%
Y 1.3 35.6% f
32 136.5% 3.4%
i 36.06 30.4%
37 35.3% 36.7%
38 37.5% . 30.7% )
42 35.5%' ‘ z7l8%A - T
Mean 39.2% 29.9% - |
. Standard +13.33 " +.5.48

' Deviation
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Table 23. Light mineral.compcsition of tills in the High Peaks area.
N Sample .Number > Quartz K-feldspar - Plagioclase
Whitebrook Valley 11.8% 25.4% 62.8%
8lue Ridge Road 1.2% 34.2% 64.6%
. (V) mi. W Elk Lake)
I Blue RiYge Road 8.4% 9.6% 82.0%
(2 mi. W Elk Lake)
whiteface 4260 . 1.6% 14.3% 84.1%
Whiteface 42 5.4% ’ 18.1% . 76.5%
wWhiteface #3 32.0% 22.6% 45.4%
. n 26.8% 23.2% 50.0%
T2 30.4% 20.6% 49.0%
T3 2.6% 26.6% 70.8%
. T4 . 11.5% - 26.4% 62.1%
¢ 15 1.0% 15.2% 83.8%
T6 " 3.6% 25.6% o 70.8%
17 8.8% 26.7% ‘ 64.5%
18 . 11.0% . 20.0% . 69.0%
, 60 v 8.9%. 27.5% 63.6%
61 ! 7.2% .7.5% . 85.3%
" 62 34,4z 19.4% 46.2%
64 : 44.9% . 31.3% . 23.81
. 65 13.7% 27.8% 58.5%
‘ . 66 30.47 29.8% 39.8%
76 . 17.5% 36.0% 46.5%
- 78 7.7% 23.6% 68.7% "
J 93 7.4% 28.8% 63.8%
\\ 94 °. 5.3% 39.2% 55.5%
101 ., 19.6% 29.4% ~ 51.0%
169 17.8% . 27.7% 54.5% .
172 12.1%.. 26.7% 61.2%
.- 174 15.3% 39.8% 44.9% -
r— 177 6.5% 12.41 81.1%
C .- 183 “ 32.4% . 28.0% - 39.5% .
188 . 31.1%. 17.6% 51.3%
204-1a . v 43.2% 24.0% 32.8%
Co + 204-1b 38.0% 18.0% . 44.0%
- “ 211a ; 27.3% . 24.2% 48.5% .
211b 37.9% 20.9% -41.2%
230a 35.5% 23.0% - 31.5%
230b 34.8% ' 24 1% 41.1%
’ 233a 27.8% 25.6% 36.6%
<2336 v 25.5% 1.337 . 53.2¢
233c 43.1% 33.3%
233d 26.1% 53.4%
244-1 ©31.3% N N 41.2%
244 17.6% 42.32 ™ : 40.1%
v 260-1 12.6% 19.7% 69.7%
260-2 13.72 N 14.2% 72.1%
261-1 - 8.0% 22.2% 69.8%
261.2 12.5% 16.5% 71.0%
263 : 5.5% 12.5% 82.0%
“ 267 - 13722 29.8%° 57.0%
o : 275 . - 10.32 22.7% . 67.1%
275-2 ' 10.2% 24.1% ’ 65,72
275-3 (__ 5.2% 20.6% 7;2%
. 280 ¢ . 8.4% 20.2% C75.5%
286 .. ‘ 14.42 22.2% 63.4%
290 o17.2% 14.4% 68.4%
2571-2 - 23.9% .43.3% t32.8%
£3571-1 | . 15.5% 38.3% : 56.2% )
71466-1 18.0% ° 41.8% - 40.2% s
* 75711 ~T2.1% - 42.1% 57.4%
4 Mean Values 18.1% 24.6% 57.4%
- Standard Deviation +12.33 + 8.05 +15.42

-
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. APPENDIX D
TILL PEBBLE ORIENTATION - METHOD AND RESULTS @

P

PROCEDURE

a)

The surface of the exposure was cleare loose debris and a

pit was dug dbproximate]y two feet across and e%ghteen inEhes 1n§9
the s]oeing face. ,Tﬁe bottom of this‘excavation was at least three
~ feet belo; the base of the'"A" zone of the soil profi]%" Field-work
. during the winter of 1965 indicated that surface freezing penetrates
at least 10 inches into anvexeosed surface. Therefore, ae:attempt
was made to gather all pebbles frem the excavation at least 10 inches
in from the surfece. Even with this pfecaution, the randomness of
. some of the orientation diagrams may have been caused by reorienta-
& t1on»of pebbles due to winter freezing and spr1ng thaw1ng , \
Directional measurements were made with come§s -Only pebb]es
with an elongation ratio of at least two were measured. Thesmain
difficulty im doing pebble ohiéntation studies in Adirondack tills
is the scarcity of elongate pebbles.: For this reason,/all'of the

analyses consist of between 50 and 100 pebbles. Pebble orientations

were plotted in rose diagrams in figure 63.

e

HURRICANE LODGE SECTION (AUSABLE'FORKS_QUADRANGLE, figures 62 and 63,
site 10)

The Hurricane Lodge exposure is located 2.7 'miles east of Keene,

l

N. Y. on the Hurricane Mountain Road where the road cuts across the

. head of the valley towards the Elizabethtown Highway. The exposure is
° "f 203 : ‘:s~

o omg

i




-~

the result of r&ad éonstruction. - The cut at this point is 55 feet
“high at the south end and extends- in the north-south direction for
over 400 feet. The exposure is interrupted near the center by a
small sfream cutting)through the section. The alignments of elongate
pebbles were measurea at ten feet above the contact of the till
(figure 85) with the underlying sand and gravel in the southern por-
tion of theiexposure. _These measurements are %ound in figure 63,
site 10. The till in thig exposure forms a vertica1‘face making it
impossible to do measurehents higher up in the section.
The ‘'valley in which-this ti11 was found i$ oriented east-west

(090°).

3 Soil zone
95 Gravel

~
N

15 Sand and gravel

10
® 5
10 Cross-bedded, sands and coarse silt o
5
Scale

[}

.Figure 85. Stratigraphic'section, Hurricane Mountain Road, site 244.

~—
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. —
ADIRONDACK LO& ﬁOAD CUT (figure .62 and 63, site 14)
This section is expo§ed in the road cut starting .approximately
_one mile north of the entrance to theﬁAdirondack Loj parking area
lextending to the north bank of the East Branch Ausable River. The .
e]ongated'pebble orientffipns were measured about 30 fedt above the
Af]oor of a 1arge.érave1 pit on the north side of the river. The

deposit is located in approximately the middle of the large open -

valley locally known as South Meadow.-'There is no definable valley
- - R .

orientation.
This section .is one of three areas in the High Peaks region in
which an old tilt is exposed. Figu;e 86 is a topographic map and a
compiled stratigraphic section of this exposure. Much of the surface . .
is covered with vegetation and the areas between measurabte sections \
are interpolated. )

The elongate pebbles are strongly oriented in a north-south

alignment (figure 63, site 14). .

KEENE SAND AND GRAVEL PIT (figure 87, site 9; figgFe 6, region H)
The Keene Sand and Gravel Pit .is located south of Keene on
Route 9 N past,the firehouse. The pit has been éxtensively worked.
The deposit is mostly sand and grave].( TiN c%ps the deposit on the
Cﬁorthpand south sides and is absent in the middle (figure 87).
Elongate pebble orientation§ were mea§;red on the vertical face of
the north till exposure and are shown in figure 63,,9ite 14. The
_ deposit is_]obated.in the main valley oriented north-south and is

at the mouth of a tributary valley oriented 090°. . &

[}
-
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Figure 86. Topographic map-and profile showing stratigraphic relationship
of deposits exposed in road cuts_and stream bapk one mile north-
east of Adirondack Loj, West Branch AuSable River, Mount Marcy
Quadrangle. ) , oo
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polished and striated. Striae are oriented N 10° E.

> INTERSTATE 87 BETWEEN JUNCTION WITH ROUTE 73 AND NOR%H HUDSON

APPEMDIX. E STRIATIONS ON BEDROCK ’ -

AVALANCHE PASS .
Avalanche Pass (figure 62, site 15) is located in the Mount
Marcy Quadrangle between Ldke Placid and{Tahawus, N. Y. The pass is

Y
believed to occupy the position of a fault (Buddington, 1953). The

~ <
highest point on the f1oor of the pass is 2883 feet ASL. This pass
separates the two highest po1nts in” New York Mount Marcy (5344 feet

ASL) and Algonqu1n (5114 feet ASL) glv1ng a total relief of 2461 feet

’

in. the pass.
The east wall of the pass above Avalanche Lake.ig striated and
pelished by glacial flow through the pass. The striae are located

on a nearly vertical surface, and rise up the slope from north to

south, an indication of a Qouthward movement’ of ice through Ehg pass.

e~

F
-

IAY, N. Y. - , i Sl -
Striae are 1ocated on the east s1de of the East Branch Ausable

River 75 feet south of thefcbvered bridge (fjguré‘sﬁﬂisite 6). Bed-'

rock is Marcy. anorthosite with very large phpnocrysfs of labradorite

present. The bedrock surface ‘along the.roaqyay has been highly

d There are numerous striated bedrock surfaces recentl

h«'onstruction along this route (figure 62, site 18). Al

str peasured were between N 27°-31° E and best developed on the
‘ ) - .
northward-sloping bedrock -surfaces.: -
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BETWEEN UPPER JAY AND KEENE

Striae were observed four miles south of Upper Jay on Route 73
(figure 62, site 7) approximately 200 yavds north of the ehtraﬁke to
the Keene campgrounds on the east side of the road. A well developed,
polished and striatea surface has been cut onto a large exposure of

« amphibolite (figure 88). Striae are oriented N 33° E parallel to the

’

valley axis.

K

Figure 88. Striae on amphibolite mass between Upper Jay and Keene,
Mount Marcy Quadrangle. ’ -




AV

NEWCOMB VALLEY AT RICH LAKE .

Newcomb Valley (fig&re 62, site 17) is an east-west valley system

“that, extends from Long Lake to the Schroon River at Norfh Hudson, N.\Y.,

L

a%istance of approximately 35 miles. Newcomb is located at about the
halfway point. Sgriations were observed on the‘éouth si&é of Highway
=28 at Rich Lake, on a nearly vertical féce of metasedimentary rock
(figure 89). The exposed bedrock face strikes N 90° E and dips 80° N.
Direction of ice flow was west to eaft as established by the fo]fowing

observations:

1. ﬂMicro—faceted surfaces with an abrupt change of slope of the
facet on the east end. *

B 2. Striations rise on the bedrock face from west to east and
_ maintain a west-east orientation where the bedrock surface
. . /——_"/
becomes horizontal on the east end of the exposure.

3. Plucking on the west side.of the joint fractures and stria-

tion on the east side of the fracture.

. - . »
4 . . *

Figure 89. Striae on vertical face of bedrock cliff at Newcomb.
- Photo looking southeast.- -
l ‘ Ay
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