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Department of Geol ogy , Col gate Un ivers i ty ,  Hami l ton , NY 

INTRODUCTION 

The area referred to as the southern Adi rondacks i s  shown in Fi gure 1 .  
W ithin  th i s  region , the Precambrian i s  bounded approxi mate l y  by the- towns 
of Lowvi l l e and Li ttl e  Fal l s  on the west and Saratoga Spri ngs and G lens  Fal l s  
on the east ( Fi g .  2 ) .  
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F i g .  1 .  Locati on map of the 
Adi rondack Mts .  Major 
anorthosi te massi fs are represented 
by the grid  pattern . The central 
and southern Adi rondacks l i e  within  
the dashed rectangle  l abe l ed "Map 
Area " .  

Mapping  i n  the southern Adi rondacks was done fi rst by Mi l l er ( 1 91 1 ,  
1 91 6 ,  1 920,  1 923 ) ;  Cushing and Ruedemann ( 1 91 4 ) ;  Kri eger ( 1 937 ) ;  and Cannon 
( 1 937 ) ; more recent i nvesti gati ons were undertaken by Barthol ome ( 1 956 ) ,  
Thompson ( 1 959 ) ;  Nel son ( 1 968 ) ;  and Lettney ( 1 969 ) .  At approximate l y  the 
same time Wal ton ( 1 961 ) began extensive fiel d stud ies  i n  the eastern port i on 
of the area ( Paradox Lake , etc . ) ,  de Waard ( 1 96 2 )  began h i s  studi es i n  the 
west ( Li tt le  Moose Mt . syncl i ne ) . Subsequentl y  de Waard was joi ned by Romey 
( de Waard and Romey, 1 969) . 

Separately  and together ,  Wa l ton and de Waard ( 1 96 3 )  demonstrated that 
the Adi rondacks are made up of pol ydeformati onal structure s ,  the earl iest of 
wh ich  cons ist  of i socl i nal , recumbent fol d s .  The i r  e l uci dati on of Adi rondack 
geol ogy set the tone for future workers in the area . I n  th i s  regard one of the i r  
most i mportant contri butions to the reg ional p i cture was that the l i thol ogic  
sequence of  the west-central Adi rondacks i s  s imi l ar to  that of  the ea stern 
Adi rondacks . 

Beg inn ing i n  1 967 McLel l and ( 1 96 9 ,  1 97 2 )  i n i t i ated mapping i n  the 
southernmost Adi rondacks just to the west of Sacandaga Reservoi r  subsequently 
thi s work was extended north and east to connect wi th that of Wa l ton and de Waard . 
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Fi g _  2 _ Formati onal map and stop l ocal it ies  for the central and southern Adi rondac�s ( from 
Mclel l and and Isachsen , 1 980 ) 
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Fi g .  3 .  L i tho l o g i cal  map o f  the central and southern Adi rondacks . 
fau l t s  a re shown . 
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·Fi g .  4 .  Axia l  trace map of the central and southern Adi rondack s .  For l i thological  map symbol s  
see Fi g .  3 .  Abbre v i at i ons not on map :  CHS - Canada Hi l l  syncl i ne ;  GHN - Green Hi l l  nappe ; GM ­
Gl i dden Marsh syncl ine ;  HL - Hul l ett ' s  Land i n g ;  OD - Oregon Dome ; PD - P i seco Dome ; PL - P i seco 
La ke ; SL - Schroon La ke ; SLA - Spruce Lake anti c l i n e ;  SMD - Snowy Mt . Dome ; WS - Warrensburg 
syncl i ne 
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Geraghty ( 1 973 )  and Farrar ( 1 97 6 )  undertook deta i l ed mapping i n  the ea stern 
hal f of the North Creek 1 5 '  quadrang l e ,  and t ied i nto i nvesti gations i n  the 
Brandt Lake regi on by Turner ( 1 97 1 ) .  Recentl y ,  Geraghty ( 1 978)  comp 1 eted 
a deta i led study of the structure and petrol ogy i n  the Bl ue Mt . Lake a rea . 
Current i nvesti gati ons by McLel l and and by the N . Y . Geol ogical Survey a re 
going forward i n  the general reg i on surrounding  Lake George. 

The foregoi ng i nvesti gat i ons have increased our knowledge of the 
southern Adi rondac ks , and th i s  fiel dtri p i s  des i gned to show as many exampl e s  
o f  the reg i on ' s  structure, l i thol ogy , and petrol ogy a s  time permits . 

STRUCTURAL FRAMEWORK OF THE SOUTHERN ADIRONDACKS 

The southern Adi rondacks ( Fi g s .  2- 5 )  are underl a i n  by mu l ti pl y  deformed 
rocks wh i c h  have been metamorphosed to the granul i te fac ies .  The structural 
framework of the reg ion cons i sts of four unusua 1 1  y 1 arge fol d  sets , F 2 - F5 
together with an earl y set of i socl i nes represented sol e ly  by i ntrafol i a l  
mi nor folds  with associ ated axia l  pl anar fol i at i on ( Fi gs .  2-4 ) .  Rel at i ve ages 
have been assi gned to these fol d  sets , but no i n formation exi sts concern i ng 
actual .time i nterva l s  invo l ved i n  any phase of the deformation . It  i s  
poss ib le  that several , or a l l  of the fol d  sets , a re man i festati ons of a s i ng le  
deformati onal continuum. 

The earl iest and largest of the map-sca l e  fol d s  a re recumbent,  i socl i nal  
structures ( F2 l -- for exampl e  the L i ttle  Moose Mt . syncl i ne (de  Waard , 1 962 )  
and Canada Lake nappe ( McLel l and , 1 969 )  ( Fi gs .  2 and 5 ) . These i socl i ne s  
have axes that trend approximately  E-W and pl unge within  20° o f  the hori zontal . 
As seen i n  Fi gures 4 and 5 the axia l  traces of each of the F2 folds  exceeds 
1 00 km. They are bel i eved to extend across the ent i re southern Adi rondacks . 
Subsequent useage of the terms "anti cl i ne "  and " syncl i ne , "  rather than 
"anti form" and " synform , "  i s  based on correl ati ons with rocks i n  the L i ttle  
Moose Mt . syncl i ne where the strati graph i c  sequence is  thought to be known 
( de Waard , 1 962 ) . 

· Cl ose exami nation reveal s that the F2 fol ds rotate an earl i er fol i at i on 
defined pri nci pal l y  by pl atets of quartz and fel d spar and axial  pl anar to 
mi nor i ntrafol ia l  i socl i nes .  Al though th i s  fol i at i on i s  suggest i ve of pre-F2 
fol d ing ,  such an event does not seem to be reflected i n  the reg i onal map 
patterns ( Fi g .  3 ) .  However, i t  i s  possi ble that major pre-F1 fol ds ex ist  but 
are of d imensi ons exceed ing the area bounded by Fi gure 3 .  I f  th i s  i s  the 
s i tuati on ,  the i r  presence may be reveal ed by continued mappi n g .  The exi stence 
of such fol ds i s  suggested by the work of Geraghty ( 1 978 ) i n  the Bl ue Mt . 
area.  In the v ic in ity of Stark H i l l s  charnoc k ites of the Li ttl e Moose Mt . 
Fm. appear to be i dentical to supposedl y  ol der quartzo-fel dspath i c  gnei s ses 
( basal ) whi c h  l i e at the base of the l i thol ogi c sequence . Gi ven th i s  
s i tuation ,  then the Cedar Ri ver and Bl ue Mt . Lake Fms . are i dentical , and 
there emerges a pre-F2 fol d  cored by the Lake Durant Formati on.  Howeve r ,  
careful exami nation o f  the Lake Durant Formati on has fa i l ed to reveal the in­
ternal symmetry i mpl ied by th i s  pre-F2 fol d  model . It  i s  possi bl e ,  of course , 
that the pre-F1 fol i at i on may not be rel ated d i rectly to fol d i ng ( e . g .  formed 
i n  response to thrusti ng , gravity sl i d i n g ,  etc . ; Mattauer, 1 97 5 ) . Currentl y the 
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or1 g 1 n  of the pre-F2 fol i ation remains  unresol ved . I n  most outcrops the pre­
F2 fol i atio.n cannot be di stingui shed from that associated with the F2 fol d ing .  

\ 
' '\  F2 A"XI A l 

\ TRACE 

5 lOmi 
5 10 km 

fi g .  5 .  Bl ocked out 
major fol d s  of the central 
and southern Adi rondacks 
( from Mclel l and and 
Isachsen , 1 980 ) .  

Fol l owing the F2 fol d ing , there devel oped a rel at i vely  open and 
approximate l y  upri ght set of F3 fol ds ( Fi g s .  2-5 ) .  These are coaxi a l  with 
F2 . In general the F3 fol ds are overturned s l i ghtly to the north , the 
excepti on bei ng the Gl oversvi l l e syncl i ne with an ax ia l  pl ane that dips  
45°N.  The F3 fol ds have axial traces compa rabl e in l ength with those of the 
F2 set . The Pi seco anti cl i ne and Glens Fal l s  syncl i ne can be fol l owed a l ong 
the i r  axial  traces for di stances exceeding 1 00 km unt i l  they di sappear to 
the east and west beneath Pal eozoi c  cover .  The simi l ari ty i n  s ize and orienta­
tion of F2 and F3 suggests that both fol d sets formed in response to the 
same force and fiel d .  

The fourth fol d set ( F4) i s  open , upright , and trends NW. Within the 
area these fol ds are l e s s  preva l ent than the earl ier  sets . However , Foose 
and Carl ( 1 97 7 )  have shown that wi thin the NW Adi rondacks , northwest-trendi ng 
folds  are wi despread and p l ay an important rol e  i n  the devel opment of 
bas i n  and dome pattern s .  

The fourth regional fol d  set ( F5 ) consi sts o f  l arge , upri ght NNE folds 
havi ng p l unges wh ich  di ffer dependi ng upon the ori entati on of earl ier  fol d  
surface s .  The F5 fol ds are observed to ti ghten . as one proceeds towards the 
northeast . 

The reg i onal outcrop pattern i s  di sti ncti ve because of the i nter­
ference between members of these four fol d  sets ( Fi g s .  2-5 ) .  For exampl e ,  
the "bent-finger" pattern of the Canada Lake nappe west of Sacandaga Reservo i r  
i s  due to the superposition o f  the F3 Gl oversvi l l e  syncl i ne o n  the F2 fol d  
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geometry ( Fi g .  4 ) .  East of the reservo i r  the reemergence of the core roc ks 
of the Canada Lake nappe i s  due to the superposi t ion on F2 of a l arge F5 
anti cl i ne whose ax is  passes a l ong the east arm of_ the reservo i r  ( F i g .  4 ) .  The 
culmi nati on-depression pattern a l ong the Pi seco antic l i ne resul ts from the 
superpos iti on of F3 and F5 fol d s .  The structure of the Pi seco dome i s  due 
to the i ntersecti on of the Pi seco anti c l i ne ( F3 ) with the Snowy Mt . anti c l i ne 
( F5 ) .  Farther to the north , Crane Mt . i s  a c l a s s i c  example  of a structural 
bas i n  formed by the interference of F3 and F5 syncl i nes ( Fi gs .  2 and 6 ) .  

D I SCUSS ION AND SYNTHES I S  OF STRUCTURAL RELATIONSH IPS 

Over a decade ago Wal ton and de Waard ( 1 963 )  proposed that rocks of 
the anorthos i te-charnockite su ite compri se a pre-Grenvi l l i an basement on 
which a coherent "supracrusta l "  sequence was deposi ted unconformably .  
Rocks which wou l d  be assi gned a basement status in  thi s model are des i gna­
ted as basal quartzo-fel dspath ic  gne i s s  in F igure 3. The basal Cedar Ri ver 
Fm. of the overl yi ng "supracrusta l " sequence consi sts of marb l e s ,  quartz i te s ,  
garnet-s i l l iman it ic  gnei sses , and various ca l c-s i l i cates . Thi s  l owermost 
unit  i s  fol l owed upward by vari ous quartzo-fel dspathi c gnei sse s ,  marbl e s ,  
and other meta sedimentary sequences shown i n  Figure 2 .  Al though our own 
research agrees wi th the genera l i zed l i tho l og i c  sequences of de Waard and 
Wal ton , two major provi sos are necessary and are gi ven here . 

( 1 )  Anorthos i tic  rocks i ntrude the so-ca l l ed supracrusta l sequence , 
and therefore the anorthosites post-date these uni ts and cannot be part 
of an o lder basement compl ex ( I sachsen , Mcle l l and , and Whi tney , 1 976 ; 
Husch ,  Kl ei nspehn , and Mcle l l and , 1 976 ) .  I sotopi c  evi dence ( Val l ey and 
O ' Nei l l ' s  ( 1 983 ) ;  Ashwal and Wooden , 1 984) suggests that the anorthos i tes 
i ntruded pri or to the 1 . 1  Ma Grenvi l l i an  metamorph i sm probably during a non­
compressional stage ( Emsl i e ,  1 97 8 ,  Whi tney, 1 983 ) .  Angul a r ,  rotated xenol i ths 
within the anorthosi tes exhibit  pre-i ntru sion fol i ation and imply an earl ier 
orogen ic  event ( s ) .  

( 2 )  Within  the metastratified units of the reg i on , there exi sts fi e l d  
evidence for primary facies  change s .  For exampl e ,  the wel l - l ayered si l l i ­
mani te-garnet-quartz-fel dspar gnei sses of the Sacandaga Formati on grade 
l atera l l y  i nto marbl e-rich units of the Cedar River  Fm. exposed north of the 
Pi seco anti cl i ne ( Fi gs .  2 , 3 ) . Th i s  transiti on a l ong stri ke can be observed 
just south of the town of Wel l s ,  and i ts recognition i s  cri tical  to .the 
i nterpretati on of the reg ional structure . Thus the great thi ckness of 
k inz ig ites ( granul i te-fac ies metapel i te s )  south of the Pi seco anti c l i ne g i ves 
way to the north to thinner units marked by marb les , cal csi l i cate s ,  and 
quartz i tes .  We i nterpret this  l i thol og i c  change a s  due to a tran s i t i on from 
a l oca l l y deep ba s i n  in which  pel it ic  rocks were accumul ating to a sha l l ow­
water she l f  sequence domi nated by carbonates and quartz sand s .  

Gi ven the foregoing i nformation , i t  has been poss i b l e  to map and cor­
rel ate structures and l i thologies on e ither s i de of the Pi seco anticl i ne .  
I n  the northwest the sequence on the northern flank  proceeds wi thout 
structura l d i scontinuity i nto the core of the Little t�oose Mt . syncl ine .  
There occurs on  the southern flank  a mi rror image of  the northwestern 
l i thol og i c  sequence as un its are traced towards the core of the Canada Lake 
nappe . It fol l ows that the Canada Lake nappe and Little Moose Mt . syncl i ne 
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are parts of the same fol d ( Fi g .  6 ) .  The ampl i tude of thi s fol d  exceeds 
70 km. and i t  can be fol l owed for at l east 1 50 km a l ong i ts ax ia l  trace . 
The major F2 and F3 fol ds of the a rea a re exposed through di stances of 
s imi l a r  magni tude ,  bu t the i r  ampl i tudes are l ess than those of the F1 
i socl i nes .  The structural framework that emerges i s  one domi nated by 
exceptiona l l y  l arge fol ds .  

Accepti ng that the Li ttl e Moose Mt . syncl i ne and Canada Lake nappe 
are the same fol d ,  and noti ng that the fol d  axi s i s  not hori zontal , ,  i t  
fol l ows that the ax ia l  trace of the fol d  must c l o se i n  space. The axi a l  
trace o f  the Canada Lake nappe porti on o f  the structure can be fol l owed 
from west of Gl oversvi l l e to Saratoga Springs .  Therefore , the axi a l  
trace o f  the Li ttl e Moose Mt . syncl i ne a l so must traverse the Adi rondacks 
to the north. Mapp i ng strongly suggests that the h i nge l i nes of thi s 
fol d  passes through North Creek and south of Crane Mt . ( Fi g .  6 ) .  From 
here the axial  trace swings westward al ong the north l imb of the Gl ens 
Fal l s  syncl i ne to a point north of Wel l s  and thence eastward to a point 
south of Glens Fal l s .  Thi s  model i s  depi cted schemati cal l y  i n  F igure 6 
where the southern Adi rondacks are shown as underl a i n  l argel y  by the Canada 
Lake-Little Moose Mt . syncl i ne .  Later fol ding  by F3 and F5 events has 
resul ted in reg ional doming of the F2 axi a l  surface and eros ion has prov ided 
a wi ndow through the core of thi s dome . Note the western extens i on of the 
Pi seco anti cl i ne beneath the Pal eozoic cover .  Thi s extensi on i s  consi stent 
with aeromagneti cs of the area . 

Currentl y  attempts are underway to synthes i ze the structural framework 
of the enti re Adi rondacks by extending the el ements of the present model to 
other area s .  A prel imi nary version i s  shown in F i gure 7 and suggests 
that most Adi rondack structure i s  expl i cable  i n  terms of the four regi onal  
fol d sets descri bed here . Thrust fau lt ing  has been recognized i n  the eastern 
Adi rondacks ( Berry , 1 961 ) and h igh  stra i n  zones exi st i n  many other areas of 
the Adi rondacks ( Mclel l and,  1 984) . Associ ated wi th these are di sti ncti ve 
ri bbon gnei sses ( Fi g .  8 )  and sheath folds  ( Fi g .  9 ) .  These are further 
di scussed i n  Stop 6 ,  Road Log . 

CONCLUDING SPECULATIONS 

The u l t i mate or1 g1 n  of the structural and petro l ogic  features of the 
Adi rondacks remai n s  obscure . A possi ble c l ue to the mechani sms i nvol ved 
i s  Katz ' s  ( 1 955 )  determination of 36 km as the present depth to the M­
di scontinu ity beneath the Adi rondacks . Because geothermometry-geoba rometry 
pl ace the peak of the Grenvi l l e  metamorphi sm at 8-9 kb ( 24-36 km) , a doubl e  
conti nental thi ckness i s  suggested . Such thi cknesses presently exi st i n  two 
types of s i te s ,  both pl ate-tectonic  rel ated . The fi rst i s  beneath the Andes 
and seems rel ated to magmatic underpl ating of the South Ameri can pl ate 
( Jame s ,  1 97 1 ) .  The second i s  beneath the Hima l ayas and Ti bet and i s  due to 
thickening i n  response to col l i s i on ( Dewey and Burke , 1 97 3 )  or conti nental 
underthrusting  ( Powel l and Conagha n ,  1 97 3 ) . The presence of ri bbon l i neation ,  
sheath fol ds ,  and subhori zonta l myl oni t ic  fol i at i on within  the reg ion strongly 
suggests regional rotational stra i n  with a domi nant component of simpl e shear 
( Mcle l l and , 1 984) .  Rotated K-fel dspar augen exhi b it  tai l s  asymmetri c to 
fol i at i on suggesting an east s i de up and to the west sense of tectonic  transport. 
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Southeastward di rected subduction wou l d  be cons i stent with thi s  model . 
The rel evant pl ate margi n  presumably l ies buried beneath the present day 
Appa l achi ans . 

\j limit of Precambrian 

trend speculative 
- - - - F2 axlal trace 

mi 0 5 10 
km 0 5 10 

· Fi g .  6 .  Geol ogic  s ketch map showing the proposed axi a l  trace of 
the F2 L i ttle  Moose Mt . - Canada Lake syncl ine . The western extens i on 
of the Pi seco anti cl i ne i s  i nferred from aeromagneti c  data ( from 
McLel l and+l sachsen , 1 980 ) .  
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Fi g .  7 .  Axi a l  trace map of the Adi rondack Mts . ( from Mclel l and and I sachsen , 1 980 ) .  
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Mi l eage 

0 

1 . 3 

2 . 8  

3 . 6  

6 . 1  

8 . 0  

8 . 6  

ROAD LOG 

Juncti on of Wi l l i e Road , Peck Hi l l  Road , and NY Rt. 29A 

Mud Lake to northeast of NY Rt . 29A 

Peck Lake to northeast of NY Rt . 29A 

Stop #1 . Peck Lake Fm. 

Thi s  exposure a l ong Rt . 29A j ust north of Peck Lake i s  the type 
l oca l i ty of the s i l l iman i te-garnet-biotite-quartz-fel dspar 
gne i s ses ( ki nz i g i te s )  of the Peck Lake Fm. In addi t i on , there 
are exposed excel l ent minor fol ds of several generati ons .  Note 
that the F2 folds rotate an earl ier fol i at ion .  

The wh i te quartzo-fel dspath i c  l ayers i n  the kinzi g i te s  con s i st 
of quartz , two fel dspars , and garnet and are bel i eved to be 
anatectic .  Note that fi sh-hook termi nati ons on some of these 
suggest that they have been transposed . It i s  a l so c l ear that 
these anatectites have been fol ded by F2 i ndicating a pre-F2 
metamorphic event ( s ) .  I n  a s i mi l ar fash ion some garnets i n  
the rock appear to be fl attened wh i l e  others do not . It i s  
bel ieved that the anatecti te s  formed at the muscovi te-quartz 
reaction and a re essenti a l l y  i n  s i tu mel t s . · Further anatexi s 
did  not take pl ace due to absence of vapor. 

Juncti on NY Rt . 29A and NY Rt. 1 0  

N ick  Stoner ' s Inn on west s ide of NY Rt. 29A- 1 0  

Stop #2. Irving Pond Fm. , . 5 mi l e  north of Nick  Stoner ' s  Inn , 
Canada Lake . 

The outer portion of the Irving Pond Fm. i s  exposed i n  l ow 
cuts a l ong the east s ide of Rt . 29A just prior to the crest 
i n  the road headi n g  north . 

At the southern end of the cut typ i cal , mas s i ve quartz i tes of 
the Irving Pond are seen . Proceeding north the quartz i te s  become 
"di rti er'' unti l they are essenti a l l y  quartzose s i l l i mani te­
garnet-bi otite-fel dspar gne i s ses ( ki nz ig i tes ) .  

At the northern end of the cut , and approximatel y  on the Irving 
Pond/Canada Lake Fm. contact there occurs an excel l en t  set of 
F2 mi nor fol d s .  Pol i shed s l abs and thin sections demonstrate 
that these fol d  an earl ier  fol i ati on defi ned by b i otite fl akes 
and fl attened q uartz gra i n s .  

The Irving Pond Fm. i s  the uppermost uni t i n  the strati graphy of 
the southern Adi rondacks . Its present thi ckness i s  cl ose to 
1 000 meters , and i t  i s  exposed across stri ke for approximately  
4000 meters . Throughout thi s section mass i ve quartz i tes 
dominate .  
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Stop #3. Canada Lake Charnocki te 

These l arge roadcuts expose the type section of the Canada 
Lake charnockite .  Li thol ogi cal l y the charnockite consi sts of 
20-30% quartz , 40-50% mesoperthi te ,  20-30% ol i gocl ase , and 
5-10% mafi cs .  The occurrence of orthopyroxene i s  sporad i c .  
These exposures exh i b i t  the ol i ve-drab col orati on that i s  
typica l  of charnockite s .  Note the strong fol i at ion i n  the 
rock .  

Al though no protol i th i s  known with certainty for these roc ks 
a metavol can ic  h i story i s  suggested by the i r  homogene i ty and 
l ateral conti nui ty.  The i r  bul k chemi stry corresponds to 
dacite s .  

Canada Lake Store. Good exposures of Royal Mt . member of 
Green Lake Fm. 

P i ne Lake . Juncti on NY Rt . 29A and NY Rt . 1 0 .  Proceed north 
on NY Rt . 1 0 .  

Stop #4. Rooster Hi l l  megacrystic  gne i s s  at the north end 
of Stoner Lake .  

Thi s  di sti nctive unit  i s  bel i eved to be , i n  part , correl ative 
with the Li ttl e Moose Mt . Fm. Here the unit  cons i sts of a 
monotonous seri es of unl ayered to poorl y l ayered gnei sses 
characterized by l arge ( 1 -4" ) megacrysts of perthite and 
mi crocl i ne perthite.  For the most part these megacrysts have 
been fl attened i n  the p l ane of fol i at ion as · wel l  as el ongated 
i n  an E-W d i recti on with concomi tant devel oped of tai l s  of 
gra in-s ize reduced tai l s  asymmetric  to fol i at ion .  However , 
a few megacrysts a re si tuated at h i gh ang l es to the fol i ation .  
The groundmass consi sts of  quartz , ol i gocl ase , b i ot ite ,  
hornbl ende , garnet , and occas i onal  orthopyroxen e .  An i gneous 
rock anal ogue woul d  be quartz-monzon i te or granodi ori te 
depend i ng on concentration of K-fel dspar. 

The ori gin  of the Rooster Hi l l  is obscure . Its homogene i ty 
over a thickness approach ing  2 . 5  km suggests an i gneous 
parentage . Thi s concl us ion gains  support from the presence of 
l ocal i ties  where megacrysts appear to reta i n  a random 
ori entation , and from the occas i onal  presence of what may be 
drawn out xenol i ths of bioti tic  or amphibol i t i c  gnei sse s .  
However , these features may be expl a i ned by other model s .  
The contacts of the Rooster Hi l l  a re a l ways conformabl e with 
enclosing  un its , and th i s  suggests a metastratifi ed (metavol can i c ? )  
ori g i n .  · However ,  the anorthosite s  o f  the reg i on a l so show 
conformabl e contacts , and thi s may , i n  part , be due to 
tectonic fl atten ing .  
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Recently Eckel mann ( pers . comm . ) has studi ed z i rcon popul ation 
morpho l ogies  in the Rooster Hi l l  and simi l ar l i thol og ies .  Hi s 
resul ts strongly suggest an i gneous pl uton i c  ori g i n .  Thi s  
wou l d  be cons i stent with the i gneous ori g i n  ass igned the Hermon 
gran i te of the northwest Adi rondacks - a rock that i s  markedl y  
s imi 1 a r  to the Rooster Hil l . 

Low roadcut i n  k inz i g i tes  of Tomany Mt . Fm. 

Avery ' s  Hotel on west s ide of NY Rt. 1 0  

Long roadcuts of quartzofel dspath i t  gnei sses and metasediments 
of Lake Durant Fm. i ntruded by metagabbro and anorthos i t i c  
metagabbro . 

Roadcut of anorthos it ic  metagabbro and metanori te . 

Roadcut on west s i de of h i ghway shows exce l l ent examp les  of 
anorthosi t i c  gabbros i ntru s i ve i nto l ayered p i n k  and l i ght 
green quartzo-fel dspathi c  gnei sses.  The presence of pegma-
tites and cross-cutting gran i t i c  vei n s  i s  attributed to anatexi s 
of the quartzo-fe l dspathic gnei sses by the anortho s i t i c  rocks . 

Stop #5. Lake Durant and Sacandaga Fms . i ntruded by anorthos it.i c  
gabbros and gabbro i c  anorthosite s .  

These roadcuts a re l ocated o n  Rt. N Y  1 0  just south o f  Shaker 
P l ace . 

The northernmost roadcut con s i sts of a vari ety of metasedimentary 
rocks . These l i e  d i rectly above the Pi seco antic l i ne and 
are bel i eved to be strati graph i cal l y  equ i val ent to the 
Sacandaga Formation.  The outcrop di spl ays at l east two phases 
of fol di ng and the i r  rel ated fabric  e l ements .  These a re be­
l i eved to be F2 and F3 . A pre-F2 fol i ation i s  thought to be 
present. Both axi a l  pl ane fol i ations a re wel l  devel oped here . 
Several examp les  of fol ded F2 c l osures a re present and F2 
fol i at ions ( para l l e l  to l ayering ) can be seen bei ng fol ded ' 
about upri ght F3 axi a l  pl ane s .  

Farther to the south , and overl ooking a bend i n  the west branch 
of the Sacandaga River,  there occurs a l ong roadcut cons i sting 
pri ncipal l y  of p i n k  and l i ght green quartz-perthite gne i s s  
belonging to the Lake Durant Fm. About hal f-way down thi s 
roadcut there occurs a l arge boud i n  of acti nol i t i c  and 
diopsidic gne i s s .  To the north o f  the boudin  the quartzo­
fel dspathi c  gnei s ses are i ntruded perva s i ve l y  by anorthosi t i c  
gabbro s ,  gabbro i c  anorthos i te s ,  and vari ous other rel ated i gneous 
varietie s .  At the · north end o f  the cut and prior to the meta­
strati fi ed sequences these i ntrusives can be seen fol ded by 
upri ght fol d axe s .  They are crosscut by quartzo-fel dspathi c  
materi al . 
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Within  this  general reg i on the Lake Durant Fm. and  other quartzo­
fel dspathic  gne i s ses seem to have undergone substant i a l  anatexi s .  
Thi s  i s  suggested by the " nebu l ar" a spect of the rocks . 
Good exampl e s  of this  are seen i n  the manner i n  wh ich  green 
and p ink  portions of the quartzo-fe l d spath ic  gne i s ses m ix .  
Note a l so the clearly cross-cutting rel at ionships  between 
quartzofel dspath ic  gne i s s  and mafi c l ayers at the south end . of 
the roadcut. Here it seems that mobi l i zed Lake Durant i s  
cross-cutting its own i nternal  strati graphy. Al so note that the 
quantity of pegmatitic  materia l  i s  greater than usua l . Thi s  
i ncrease i n  anatecti c phenomena corre l ates c l ose l y  with the 
appearance of extens i ve metagabbro ic  and metanorthosit ic  
rocks i n  thi s area .  It i s  bel i eved that these provi ded a 
substanti a l  portion of the heat that resul ted i n  partia l  fus i on 
of the quartzo-fel dspath ic  country rock .  

Red-stai ned basal quartzofel dspathi c  gne i sses that have been 
faul ted al ong NNE fracture s .  

Juncti on N Y  Rt . 1 0  and N Y  Rt . 8 .  End Rt . 1 0 .  Turn east on 
NY Rt . 8 .  

Stop #6. Core rocks of the Pi seco anti cl i n e .  

Hi nge l i ne o f  Pi seco anti c l i ne near domi cal cu lmi nation at 
Pi seco Lake . The rocks here are typica l  basal quartzo-fel dspathic  
gnei s ses such  as occur i n  the Pi seco anti c l ine and i n  other 
l arge anti c l i nal  structure s ,  for example  Snowy Mt . dome , 
Oregon dome . 

The p i n k  "granitic '' gnei sses of the Pi seco antic l i ne do not 
exh ib it  marked l i tho l ogi c  va riation . Loca l ly gra i n  s i ze i s  
vari abl e and i n  p l aces megacrysts seem to have been grai n  s i ze 
reduced and only a few sma l l  remnants of cores are seen . 
The open folds  at thi s  l ocal i ty a re minor folds  of the F3 
event .  Thei r  axes trend N70W and p l unge 1 0- 1 5° S E  paral l e l  
to the P i seco antic l i ne .  Co-ax i a l  F2 i socl ines  a re a l so present.  

The most stri king aspect of the gnei sses i n  the Pi seco anti c l i ne 
i s  the i r  wel l -devel oped l i neati on.  Thi s  is  expressed by rodding 
and ri bbon fabri c s .  These may con s i st of a l ternati ng ri bbons 
of quartz , quartzo-fe l dspath ic  gne i s s , and bioti te-rich l ayers.  
In some i nstances the rods represent transposed l ayering on the 
h i ghly attenuated l i mbs of early,  i soc l i nal  mi nor fol ds .  Near 
the northeast end of the roadcut such minor fol ds are eas i l y  
seen aue to the presence of more mass ive l ayers i n  the rock .  
Sl abbed and po l i s hed specimens from this  and s imi l ar outcrops 
demonstrates that these earl y fol ds are exceedi ng ly  abundant 
in the Pi seco antic l i ne .  Exami nation of these fol d s  shows that 
the domi nant fol i at ion i n  the rock i s  axial  p l anar to them. 
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Fi g .  Sa . E xamp l e  of r i bbon l i neati on on a 
fol i at i on surface of qua rtzofel dspath i c  gne i s s  
o f  the P i seco ant i c l i ne .  The dark r i bbons  a re 
quartz and the l i ght ones K- fe l dspar .  

F i g .  Bb . Quartzo-fe l dspath i c  gnei s s  of 
P i seco ant i c l i ne cut perpend i c u l a r  to 
fol i at i on and para l l e l to l i neat ion  ( l eft 
face ) as we l l  as perpend i cu l a r  to l i neat i on 
( ri ght face ) .  Note the e l ongati on of the 
l i ght col ored K-fel dspar augen i n  the di rec­
tion of 1 i neat ion . Bar  markers a re 1 em l on g .  
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· Fig. 9 .  Th e develop ment of tails on K-feldspar 
augen in a gneis s l es s  deformed than sh own in 
Fig. 8 .  The face sh own is perp endicul ar to 
foliation but parallel to lineation. Th e tail s 
s ugges t a sinistral s h ear s ense. The bar marker 
is l em long. 

\ .  +·, }i:#"- 1 
. ? ��-

Fi g. 1 0 .  Sh eath fold developed i n  calcs ili cate 
band in marble. Steep , down dip lineation visible 
on right hand s ide. Key is 5 em l ong. 
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The l i neati on i n  these outcrops i s  s hown i n  Fi g .  8a wh i l e  
s l abbed sections are shown i n  F igs . 8b , c .  Fi g .  8b i s  cut 
perpend icu lar  to foli ation and both para l l e l  to ( l eft face ) 
and perpendicu lar  to ( ri ght face ) l i neati on .  As can be seen 
Kcfel dspar augen have been el ongated i n  the d i recti on of 
1 i neati on . Together wi th e 1 ongated quartz aggregates , these 
gra i n  s ize  reduce.d m inera l s  form the promi nent mi neral 
l i neation that characterizes fol.i ation surfaces ( Fi g .  Sa ) .  
Note that the K-fe l dspar augen exh i b i t  shapes c l oser to 
equant on the ri ght hand face at perpendicu lar  to l i neati on .  
Th i s  strong ly  suggests that the rock fabric i s  the res u l t  of 
rotationa l stra i n  i n  the d i rection para l l el to l i neat i on ,  i . e . , 
the l i neati on i s  an el ongat ion ,  or stretching type . Fi g .  9 
shows a l ess deformed samp l e  s l abbed perpendi cu lar  to 
fol i at ion and paral l e l  to l i neat ion .  The devel opment o f  tai l s  
on K-fe l dspar augen are c l early v i s i b l e .  These are the 
resu l t  of gra i n  s i ze reduct ion duri ng  ductil e rotati onal stra i n .  
A s i n i stral (east over west )  sense o f  mot i on i s  i ndi cated . 
At more extreme cond i t i ons of stra i n  the K-fe l dspar augen and 
9uartz aggregates are drawn i nto ri bbons as i n  the presen;t 
o utcrop.  Long dimen si ons of 40-60 em are common al ong wi th 

1 thi cknesses of a mi l l i meter,  or l ess . Cl earl y stra i n  �as ' been extreme and el ongat ions of 30-40 t imes are not unusua l . 

Ri bbon gne i s s  ori g i n  by rotati onal stra i n  i s  a l so suggested by 
the paral l e l i sm between l i neation and F2 , F3 fol d axes .  I t  i s  
bel i eved that these fol d axes were drawn i nto paral l el i sm 
with the l i neation by ducti l e ,  rotati onal stra i n  d i rected 
from east to west . The most sati sfactory mechani sm for th i s  
confi guration i s  the stacking  of thrust sheets and thrust nappes 
during pl ate col l i sion .  Thrusts have been recogn i zed to the 
east of Lake George ( Fi g .  4 ) and others probably ex ist  
a l though the i ntense , ducti l e  nature of the deformat i on has 
resul ted i n  extremely subtl e truncati ons that are d i fficul t 
to recogn i ze .  Sheath fol ds ( Fi g .  10 ) w i t h  tube axes para l l e l  
to l i neat i on are cons i stent with th i s  model . Presumably cru stal 
thi ckening during the Grenvi l l e  Orogeny was caused by the stacking  
of  these thrusts . 

Juncti on NY Rt . 8 and NY Rt . 30 i n  Specul ator. · Head southeast 
on NY Rt. 8-30 . 

Stop #7 . Northern i n tersection of o ld  Rt. NY 30 and new Rt . NY 
30 , 3 . 3  mi l es east of Specu lator , New York. 

The B l ue Mt . Lake Fm. i s  exposed i n  roadcuts on both s i des of 
the hi ghway. These exposures Show typi cal  examp les  of the 
extreme ducti l i ty of the carbonate-ri ch unit s .  The south wa l l  
of the roadcut i s  parti cul arly stri ki n g ,  for here rel at i ve l y  
bri ttl e l ayers o f  garneti ferous amphi bol i te have been i ntensely 
boud i naged and broken . The marb l e s ,  on the other hand , have 
yi e lded pl astica l l y  and fl owed with ease duri ng the defor-
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mation .  As  a resul t the marble-amphi bo l i te rel at i onships  are 
simi l ar to those that woul d  be expected between magma and 
country rock .  Numerous  rotated , angul ar b l ocks of amphi bol i te 
are scattered throughout the marbl e i n  the fas h i on of xenol i ths 
in i gneous i ntrusion s .  At the eastern end of the outcrop 
tight i socl i nal  fol d s  of amphi bol i te and metapel i t i c  gne i sses 
have been broken apart and rotated.  The · i sol ated fol d  noses 
that rema i n  "fl oati ng" i n  the marb l e  have been aptly termed 
"tectoni c  f i sh . '' The earl y ,  i soc l i nal  fol d s  rotate on earl ier  
fol i ation . 

Near the west end of the outcrop a deformed l ayer of charnock i te 
i s  wel l  exposed . In  other pl aces the charnockite-marble  i nter­
l ayering occurs on the scale  of one to two i nche s .  

Exposed a t  several p l aces i n  the roadcut a re cross-cutting veins 
of tourmal i ne and quartz di spl ayi ng a sympl ecti c type of i nter­
growth .  Other vei ns i ncl ude hornbl ende and sphene bearing 
pegmat i tes .  

Common ly i nc l uded i n  the B l ue Mt . La ke Fm. , but not exposed 
here , are quartzi te s ,  k inz ig ites ; s i l l iman i te ri c h ,  garnetiferous , 
quartz-mi crocl i ne gnei sse s ;  and fine grai ned garneti ferous 
l eucognei sses i dentical  to those characteri z i ng the Sacandaga 
Fm. These l i thologies may be seen in roadcuts . 5  mi l e  to the 
south . 

Almost certain ly  these marbles  are of i norgan i c  ori g i n .  No 
cal c i um carbonate secreting organi sms appear to have exi sted 
during the time i n  which these carbonates were deposi ted 
( >  1 b .y .  ago } .  Presumably the graphi te represents remains  of 
stromatol i te-l i ke binding a l gae that operated i n  sha l l ow water ,  
i nterti da 1 zones . If so , the other roadcut 1 i thol ogies formed 
i n  thi s envi ronment a s  wel l .  Thi s  seems reasonable  enough for 
the cl early metasedimentary units such a s  the quartzi tes and 
k inz ig ites .  The shal l ow water envi ronment i s  much more 
i nteresti ng when appl i ed to the c harnockitic  and amphi bol i te 
l ayers . The fine scal e  l ayeri ng , and ubi qu itous conformity 
of these , strongly  suggests that they do not have an i ntrusi ve 
ori g i n .  Perhaps they represent the metamorphosed products of 
vol canic  materi al  i n  a she l f  l i ke envi ronment .  Such i nter-
cal ation i s  now occurring i n  many i sl and arc a reas where shal l ow 
water sediments cover ,  and i n  turn are covered by , ash and 
l ava . Al ternat i vely  they may represent metasediment s .  A l a rge 
number of minera l s  a re devel oped within these outcrops .  Both 
cal c i te and minor dol omite are present i n  the carbonate hori zons . 
These are accompanied by green di ops ide and serpenti n i zed forsterite 
as wel l  as by tourma l i ne ,  grpah ite , and vari osu s u l fi des .  I n  
cal cs i l i cate horizons phl ogopite , d iopside ( wh i te ) ,  and 
tremol i te occur. Wol l a ston i te i s  l ocal l y  present. The presence 
of tremol i te and wol l astonite i s  bel ieved to be a functi on of 
the rel at i ve concentration of C02 and H20 i n  the vapor phase 
( Va l l ey et al . ,  1 983} . 
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Extens i ve roadcuts i n  l ower part of B l ue Mt . Lake Fm. 
Quartz i tes , k i nz i g i te s ,  and l eucogne i sses domi nate . M inor 
marble  and cal csil i cate rock i s  present. 

Large roadcuts in l ower Lake Durant Fm. P i n k ,  wel l - l ayered 
quartzo-fel dspathi c  gnei sses with subord i nate amphi bol i te 
and cal csi l i cate rock .  

Stop #8. One ha l f mi l e . south of southern i ntersection of 
o l d  Rt. 30 and with new Rt. 30.  

On the west s i de of the road smal l roadcut exposes an exce l l ent 
examp l e  of Adi rondack anorthos i t i c  gne i ss i n termedi ate i n  
character between the so-cal l ed Marcy type ( coarse ) and the 
Whi teface type ( f i ne grai ned ) .  About 50% of the rock consi sts 
of f ine grai ned crystal s  of andes i ne pl agioclase.  Some 
of these crystal s appear to have measured from 6-8" prior to 
gra i n  size reduction .  Excel l ent moonstone sheen can be seen 
i n  most crystal s .  In pl aces oph i t i c  to suboph i t i c  texture has 
been preserved with the mafic  phase being  represented by 
orthopyroxene . 

I�  add iti on to the anorthosi te there exi sts a clearly cross­
cutting  set of l ate i ron-rich  orthopyroxene rich di kes conta i n i ng 
xenol i ths of coarse gra i ned anorthos i te .  The l atter may repre­
sent a l ate mafi c d i fferenti ate rel ated to cotetic  l i qu i ds 
respons ib le  for the. ophi t ic  i ntracrysta l l i ne rest magma . Thi s  

/would be consi stent with the i ron enri chment trend characteri s t i c  
' o f  Adi rondack i gneous d i fferenti ation .  

Near road l evel there can be found several i ncl us ions of cal c­
si l i cate with in  the anortho s i t i c  rocks . These are bel i eved to 
have been deri ved from the Cedar R i ver Fm. and are cons i stent 
with a non-basement status for the anorthos i te .  

The upper,  weathered surface of the outcrop affords the best 
vantage poi n t  for studying the textures and mi neral ogy of the 
anorthosi t i c  rocks .  In  several p l aces there can be seen ex­
cel l ent examp l es . .  of garnet coronas of the type that are common 
throughout Adi rondack anorthosi te s .  These coronas are charac­
teri zed by garnet rims devel oped around i ron-ti tani um oxides 
and pyroxene s .  Recently Mcle l l and and Whi tney ( 1 97 7 )  have 
succeedea i n  descr ib ing  the deve l opment of these coronas 
accordi ng to the fol l owi ng general i zed reacti on : 

Orthopyroxene + P l agiocl a se + Fe-beari ng oxide + quartz = 

· garnet + cl i nopyroxene . 

Thi s  reaction . i s  s imil ar to one proposed by de Waard ( 1 965)  
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but i nc l udes Fe-oxide and quartz as necessary reactant phase s .  
The products are typomorphi c  o f  the garnet-cl i nopyroxene sub­
facies  of the granul i te ,fac ies  ( de Waard 1 96 5 } . The appl i ca­
t i on of various geothermometers to the phases present suggests 
that the P , T  condi ti ons of metamorph i sm were approximately  
8 Kb and 700 ± 50°C respecti ve ly .  

Cedar Ri ver Fm. Minor marbl e ,  amph i bol i te ,  and ca lcs i l i cate 
rock .  Predomi nantl y very l i g ht col ored s i l l imani te-garnet­
quartz-K-fel dspar l eucognei sses.  

Juncti on NY Rt. 8 and NY Rt . 30 . Conti n ue south on NY Rt. 30. 
To the west of the i ntersection are roadcuts i n  l eucognei sses 
of the B l ue Mt . Lake Fm. A l a rge NNE normal fau l t  passes 
through here and fau l t  brecc i a s  may be found in the roadcut 
and the woods beyond . 

Enteri ng Li ttl e Moose Mt . Fm. on northern l imb of the Gl ens 
Fal l s  syncl i ne .  Note that di ps of fol i a t i on are to the south . 

Enteri ng town of Wel l s  whi c h  i s  s i tuated on a downdropped block 
of l ower Pal eozoi c sediments .  The min imum d i sp l acement al ong 
the NNE border fau l ts has been determi ned to be at l east 
1 000 meters . 

Si l ver Bel l s  ski area to the east . The s l opes of the ski hi l l  
are underl a i n  by coarse anorthosi t i c  gabbro i ntru s i ve i nto the 
B l ue Mt . Lake Fm. 

Entrance to Sacandaga publ i c  campsite .  On the north s i de of NY 
Rt . 30 are quartzo-fel dspath i c  gnei sses and cal cs i l i cate 
rocks of the Lake Durant Fm. An F1 recumbent fol d  trends sub­
para l l e l  to the outcrop and a l ong i ts h i nge l i ne d i ps become 
verti cal . 

Gabbro and anorthos i t i c  gabbro . 

Stop #9. Pump kin  Hol l ow. 

Large roadcuts on the east s i de of Rt . 30 expose exce l l ent examp les  
of  the Sacandaga Fm. At the northern end of  the outcrop 
typ i cal two pyroxene-pl agi ocl ase granu l i tes can be seen . 
The central part of the outcrop conta i n s  good l i ght col ored 
s i 1 1  iman i te-ga rnet-mi c roc 1 i ne-qua rtz gnei sses ( 1 eucognei sses } .  
Al though the weathered surface of these rocks are often dark due 
to sta i n i n g ,  fresh sampl es d i spl ay the typ i ca l  l i ght col or of 
the Sacandaga Fm. The characteristic  excel l ent l ayering of the 
Sacandaga Fm. i s  c l earl y deve l oped . Note the strong fl attening 
paral l e l  to l ayering and the l i neation devel oped on many 
fol i at i on surfaces .  These gne i sses are simi lar  to so-cal l ed 
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strai ght gnei sses found i n  proximity t o  duct i l e  shear zone s .  
The Sacandaga Fm. may represent myl onitic  roc ks o f  thi s type 
and i ts l ayeri n g  may, i n  fact , be tectoni c .  

/Towards the southern end of the outcrop ca 1 c-s i l  i cates and 
marbl es make the i r  entrance i nto the secti o n .  At one fresh 
surface a th in  l ayer of d iops id ic  marb le  i s  exposed . NO 
HAMMERING PLEASE .  Many "punky" weathering l ayers i n  the 
outcrop contai n  calc-s i l i cates and carbonates. 

At the far southern end of the roadcut there exi sts an exposure 
of the contact between the quartzo-fel dspathi c  gne i s ses of 
the Pi seco ant ic l i ne and the overl ying Sacandaga Fm. The 
h i l l s  to the south are composed of homogeneous quartzofel ds­
pathic gnei sses cori ng the Pi seco anticl i ne (note how 
ruggedl y  thi s mass ive uni t weathers ) . The Sacandaga Fm. here 
has a northerly dip  off the northern flank of the Pi seco anti­
cl i ne and beg i n s  i ts descent i nto the southern l imb of the 
Glens Fal l s  syncl ine .  

No angu lar  di scordance or  other i ndi cations of  unconformity 
can be di scerned at the base of the Sacandaga Fm. However , 
this  does not precl ude the prior exi stence of an angu l a r  
di scordance whi ch may have been swept i nto pseudoconformity by 
tectoni sm. 

Al ong most of the roadcut there can be found excel l ent examples  
of  fau l ts and associ ated pegmatite vei n s .  Note that the d rag 
on several of the fau l t s  g i ves confl i cting  senses of di spl ace­
ment .  The cuase of thi s i s  not known to the author . Al so note 
the drag fol d s  which  i ndi cate tectonic transport towards the 
h i nge l i ne of the Pi seco anti cl i ne .  

A l l  exposures are wi th in  the basal quartzo-fel dspathic gne i sses 
at the core of the Pi seco antic l i n e .  

Re-enter the Sacandaga Fm. Di ps a re now southerl y .  

In l ong roadcuts of  southerly d i pp i ng quartzo-fel dspath i c  
. gne i sses o f  Lake Durant Fm. 

Cross bri dge over Sacandaga Ri ver . 

Bri dge cross i n g  east corner of Sacandaga Reservoi r  i nto Northvi l l e ,  
New York. 

END LOG 
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