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A TRIP TO THE TACONIC PROBLEM AND BACK AND 
THE NATURE OF THE EASTERN TACONIC  CONTACT 

PH IL IP  C .  HEWITT 
Department of the Earth Sci ences 

SUNY Col l ege at B rockport 
Brockport, NY 14420 

I NTRODUCTION 

The purpose of th i s  paper i s  to prov i de background i nformati on needed 
for both the ful l -day tri p ( S atu rday , Sept . 28) and the hal f-day tri p 
(Sunday , Sept . 29) . The ful l day tri p i nvol ves data from the entire paper 
wh i l e  the hal f-day tri p concentrates on the Taconi c  Probl em primari l y .  
However,  to understand either day ful l y ,  the enti re paper must be read .  A 
separate Road Log for each tri p i s  provi ded at the end of the paper. 

The paper descri bes geol og i c  features to be examined i n  area from S ara
toga Spri ngs , N . Y .  to Manchester , Vt .  A di scus s i on and overv i ew of the 
Taconi c reg i on and the "Taconic  P robl em" wi l l  be presented . Consi derati on 
wi l l  be g i ven to both the sequenti al and faul t hypotheses proposed for the 
H igh  Taconi c reg i o n .  

The Taconi c reg ion  i s  subd i v i ded i nto the H i g h  Taconi cs and the Low 
Taconi cs based on the extreme di fference i n  rel i ef .  The H igh  Taconi cs 
are the mounta i ns of Vermont , west of the Vermont Val l ey ,  wi th el evati ons 
of approximately 3000-4000 ft . The Low Taconi cs are the h i l l s  primari l y  
i n  New York , west of the H i g h  Tacon ics , wi th el evations u p  to approximate
ly 1500 ft . ( Hewi tt , 1961a) . L i thol og i c  and other d i sti nctions wi l l  become 
apparent i n  the l ater di scuss i o n .  

LOCATION 

The tri p extends from Saratoga Spri ngs , N . Y .  to the area of Schuyl er
vi l l e , N . Y . , across the Hudson River to a l ocati on south of Cambri dge ,  
N . Y .  From there the tri p conti nues eastward to the area of West Arl i ng 
ton and Sandgate , Vt . , then to Arl i ngton and north to Mt . Equi nox and 
Manchester, Vt.  Fi gure 1 shows the route . Each Stop i s  l ocated with the 
approximate m i l eage between Stops . The bas i c  geol ogy i s  superimposed on 
the map . 

Topograph i c  maps useful for the area i ncl ude the Saratoga , N . Y . , 
Schuyl ervi l l e ,  N . Y . , Cambri dge ,  N . Y . -Vt .  and Equ i nox , Vt .  quadrang l e s .  
Al l are 1 5  mi nute maps though 7t mi nute maps are read i l y  avai l abl e .  

GEOLOG I C  SETTING 

Strati graphy 

The Saratoga Spri ngs area i s  underl a i n  by earl y Pal eozoic  shel f depos- · 
i ts cons i s t i ng of gray , mas s i ve dol ostones and associ ated sandstones and 
orthoquartz i tes of Cambrian to earl y Ordovi c i an age and dark to bl ack 
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shales  of the medi al Ordov i ci an age . The Vermont Val l ey portion of the 
Equi nox Quadrangl e  i s  remarkabl y s i mi l ar to the l ower part of thi s  sequence . 
The Low Taconi cs and the l ower part of the H igh  Taconi cs are very s i mi l ar to 
the med i al Ordov i c i an strata at Saratoga Springs except that they have been 
metamorphosed . The l ower part of the Low Tacon ic  sequence i s  composed of 
s l ates ( Mettawee s l ate , Cush i ng and Ruedemann , 1914) . These and med i al Ordo
v i ci an s l ates i n  the Low Taconi c sequence are best exposed i n  the northwest 
part of the Equi nox quadrangl e and l ocal i ti es to the north of that area . 
Some green s l aty strata on Route 313  east of Cambri dge , N . Y .  are general l y  
as s igned to the Mettawee and these wi l l  be exami ned at that l ocal i ty .  Addi 
ti onal l y ,  cl ean cal ci c marbl es of commerci al qual i ty and quanti ty ( the Marbl e 
Bel t) appear i n  the Ordov i ci an sequence i n  Vermont .  

Fi nal l y ,  the topograph i cal l y  h i ghest uni t ,  the age of  whi ch i s  sti l l  
uncerta i n ,  i s  the green phyl l i te vari ous l y  cal l ed the Mt . Anthony forma
tion ( MacFadyen ,  1956;  Hewi tt , 1961a)  and the Bul l  formation ( Zen , 1959) . 
The age of th i s  unit  i s  consi dered by some workers ( Ze,n , 1 95 9 ;  Schumaker,  
1959)  to be Cambri an and to be total l y  al l ochthonous ,  that i s ,  thrust  
over the known med i al Ordov i ci an carbonates . Others ( Hewi tt ,  195 1 a ;  
MacFadyen , 1956) suggest that these h i ghest green phyl l i tes l i e  unconform
ably i n  some pl aces and gradati onal l y  i n  others upon the middl e Ordov i ci an 
carbonates . I n  thi s case ,  the green phyl l i tes capp i ng the H i gh Taconi cs 
wou l d  be medi a  1 Ordovi ci an or 1 ater i n  age· and therefore younger than the 
carbonates . Tabl e 1 i s  a l i st of the rel evant formati ons and the corre
l ati ons wh i ch must be consi dered i n  understandi ng the probl em . For a 
more compl ete di scu s s i on of the strati graphy see Fi sher ( 1965)  and Hewi tt 
( 1961a) or the several publ i cati ons l i sted i n  the References . 

Structure 

The beds i n  the Saratoga Spri ngs area are general l y  quite fl at- l yi ng 
but are disrupted i n  many local i ti es by numerous normal fau l t s ,  some of 
wh i ch give ri se to the carbonated and mi neral i zed water of the Saratoga 
Spri ngs . Al though these fau l ts wi l l  not be exami ned on this  tri p ,  thei r 
presence may be i nferred at Stop 1 i n  Saratoga State Park ( Hewitt et al . ,  
1965 p .  03-010) . 

- -

East of Saratoga Springs and west of the Hudson Ri ver i n  the v ic i n ity 
of Schuyl ervi l l e ,  N . Y .  Logan ' s  L i ne ,  better descri bed as Logan ' s  Zone i s  
encountered . T h i s  i s  a broad , extens ive north- south trendi ng zone of 
reverse fau l ts al ong which rocks of the Low Taconi c  area were thrust over 
the correl ati ve westerly shel f depos i ts .  More eastwardly are the very 
h igh ly  fol ded , thrust faul ted and metamorphosed Taconic  strata . Thrust 
fau l ts are wel l known and documented with pl enti fu l evi dence avai l abl e to 
demonstrate their  presence ( Hewi tt , 1961a;  Zen , 1959 ,  etc . )  Al l of the 
thrust fau l t s ,  wi th one exception ,  displ ay the usual cri teria  of fau l t i ng 
such as brecc i a ,  myl onite , gouge ,  displ acement of key beds and so o n .  
Sl i ckens ides cannot be used i n ,th i s  area because al l o f  the beds d i s p l ay 
th i s  feature as a res u l t  of the sheari ng wh i ch accompani ed the i ntense 
fol d i ng .  
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SHELF 

Snake Hi l l  
shale 

= Canajohari e ( ? )  

Shoreham l imestone 

Larrabee l imestone 

11Amsterdam11 l imestone 
Gai l or dol ostone 

Little Fal l s  - Hoyt 
dolostone 

Moshervi l l e  
sandstone 

Potsdam sandstone 

- - -
Precambrian 

TABLE 1 

I 
__ _____j; 

List of Formations with 
Probabl e Correlations 

TACONICS 
- Val l ey Sequence 

Mt. Anthony Fm. reen phyl l ite 
( ?  Lower Mt. Anthony 

marble? black phyl l i te? 
Wal l omsac sl ate ( ? )  

Bascom-Be 1 dens 
dolomi t i c  and calcic 

. marble 
She l burne Fm. 

Columbian marble 
I ntermedi ate dol ostone 
Sutherland Fal l s  marbl e 

Danby-

Cl arendon Springs 

dol ostone and 

quartzite 

Wi nooski dolostone 

Monkton quartzite 

- - -. "' 
Dunham dol ostone I "' ... ... 
Cheshire quartzite 
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f�endon Formati o n  
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Mt. Hol l y  Fm. 
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\ West Castl eton - s i l tstone 
w/black shal e ,  etc. 

Castl eton Congl omerate 
with l imestone pebbles 

Mudd Pond - orthoquartzite 

Zion H i l l  - graywacke to 
subgraywacke - quartzite 
graQed beds common 

Bomoseen graywacke 

Mettawee Fm. 
purple and green sl ates 

\ Biddie Knob Fm. 

\ purpl e and green sl ates 

After Zen (1959) 
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One proposed fau l t ,  and a h i gh l y  important one that does not di spl ay 
such evi dence i s  the thrust  suggested by Zen ( 1959)  and others al ong the 
east fl ank of the H i g h  Tacon i cs , the so-cal l ed "Taconi c Thrust" , between 
the mi ddl e Ordov i ci a n  carbonates and the overl yi ng green phyl l i tes . I n  
th i s  case no brecc i a ,  myl oni te o r  gouge i s  p resent. The l ack of th i s  
evi dence does not of i tsel f precl ude the presence of a faul t al ong the 
beddi ng (a beddi ng pl ane faul t ) . The green phyl l i tes l i e i n  various  
l ocal i ti es in  sharp contact upon bl ack phyl l i tes , dol omi t i c  marbl e and 
other un its but i n  other pl aces there i s  an apparent gradati on between 
the dol omi t ic  marbl e (medial Ordov i ci an )  and the overl yi ng green phyl l i tes 
( Hewi tt ,  1961a;  MacFadyen , 1956) . Both authors refer to these green 
phyl l i tes as the Mt. Anthony formati o n .  The nature of the g radation i s  
reserved for l ater i n  th i s  paper. Zen ( 1959)  and Shumaker ( 1959)  among 
other authors propose a faul t based on the i r  i nference of the equ i v al ence 
of the g reen phyl l i tes with other strata of known Cambri an age .  I f  th i s  
i s  true and the g reen phyl l i tes are of Cambr i an age and are on top o f  the 
carbonates , then ol der beds are thrust  over younger beds and a faul t i s  
present. If on the other h and , there i s  a gradati on  a·nywhere al ong that 
contact , an unconformi ty i s  more l i ke ly .  T h i s  wi l l  be further d i s cu s sed 
i n  a l ater secti on .  

I n  addi tion to  faul ting very i ntense fol d i ng i s  evi dent . The enti re 
Taconi c area compri ses a l arge syncl i norium. Wi th such compl ex fol di ng 
i t  i s  often di ffi cul t to determ i ne whether beds are right- s i de-up or  not. 
Fol ds are often severely overturn�d to the wes t ,  i socl i nal or even recum
bent.  Careful and detai l ed study i s  requi red to del i neate the maj or  
structures . However , both sedimentol og i c  and strati g raphic  ev i dence are 
avai l abl e to suggest a sol uti on i n  most cases . The secti on al ong Route 313  
from the N . Y . -Vt.  border eastward d i s p l ays the compl exi ty of  the fol d i ng .  
Both beddi ng pl ane and axi al pl ane cl eavage are wel l devel oped . I n  s ome 
l ocal i ties  more than one epi sode of deformation  i s  apparent as shown by 
the i ntersection  of axial pl ane cl eavage . Fol ds may be recumbent or  h ave 
di ps as steep as 45° . Most  d i p s  are approxi matel y 20°-30°SE . 

Unconformit ies 

At l east one unconformi ty has been fi rmly establ i shed i n  the area of 
concern . MacFadyen ( 1956)  i ndi cated the presence of an unconformity be
tween the l ower Ordov ic ian and the overl y i ng Wal l oomsac sl ate . Thompson 
( 1959)  apparentl y recogni zed the same unconformi ty and i ndi cated that 
strata as ol d as Cambri an were truncated by th i s  eros i on surface . Other 
unconformi ties  exi st i n  the Vermont Val l ey but they do not affect the area 
of th i s  paper. 

The onl y other u nconformi ty of i nterest i n  the area i s  the one sug
gested by Hewitt ( 1961a)  between the Mt . Anthony formati on ( the h i ghest 
green phyl l i tes )  and the underl yi ng Ordov i c ian  carbonates . Th i s  uncon
formity 1 i es at the prec i se hori zon at wh i ch the "Tacon ic  Thrust" mus t  
l i e .  Therefore , the bas i c  question  revol ves around the nature o f  that 
contact. There i n  l i es the '' Pro bl em" . 
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THE PROBLEM AND POSS I BLE SOLUTIONS 

The di scerni ng reader has al ready d i scovered the bas i s  of the present
day Tacon i c  Probl em . The ori g i nal "Probl em" was based upon E benezer 
Emmons ' use of the term "Taconi c System" ( 1842 , 1844) . Emmons had fai l ed 
to recogn i ze that the rocks to wh i ch he appl i ed th i s  name were actually a 
secti on of Cambri an rocks wh i ch were repeated due to faul ti ng .  The con
fus i on caused by Emmons was el imi nated by Dana ( 187 7 ,  1887 ) and Wal cott ( 1888) wi th their  demonstrati on that the term was i nval i d .  

Al l o f  those who have studi ed the Taconi c reg ion  agree that the Low 
Tacon i cs are thrust to the west over the shel f depos i t s .  The evi dence 
al ong Logan ' s  Zone i s  very cl ear . Al l of the fau l ts from Logan ' s  Zone 
eastward to the western edge of the H igh  Taconi cs are wel l accepted . 

Today, the only question to be resolved i s  the nature of the contact 
between the carbonates and bl ack phyl l i tes of medi al Ordovi ci an age and 
the green phyl l i tes overlying them on the eastern front of the H igh  Tacon
i c s .  If the green phyl l i tes , wh i ch are the h i ghest units topographi cal l y  
are real l y  Cambrian i n  age and equ i val ent to uni ts far l ower strati graph
i cal l y ,  then a faul t must exi s t  at i ts contact with the medi al Ordov i c i an 
carbonates and bl ack phyl l i tes but nei ther h i gher nor l ower than that con
tact . I f  the faul t were h igher than that contact then the g reen phyl l i tes , 
at l east i n  part , might be younger than the carbonates and phyl l i tes par
ti cul arl y i f  a g radation can be demonstrated anywhere al ong that front . 
I f  the fau l t  were l ower than th at contact , known Ordovoci an beds woul d l i e  
above the fau l t .  Nei ther s i tuation woul d sati sfy those who woul d  ass i g n  
a Cambri an age to the g reen phyl l i tes .  No  fossi l s  have been found in  the 
green phyl l i tes nor i s  i t  l i kely that any ever wi l l  be . The l i thol ogy and 
the metamorph i sm suggest that no amount of searchi ng wi l l  hel p .  Radi omet
ri c dati ng i s  of no use , for i t  woul d prov i de only the date of metamorph
i sm .  I f  Zen ' s  ( 1959 ) Bul l  formati o n  i s  of Cambri an age ,  i ts equ i val ence 
wi th the Mettawee formation,  Zion  H i l l  quartz i te and other un its wh i ch 
are known to be Cambri a n ,  must be based on l i thol og i c  and strati graph i c  
simi l ari ti es .  Accord i ng to Zen ( 1959 , 1 960 ) and Schumaker ( 1959 ) such 
equ i val ence may be i nferred i f  the green phyl l i te and i ts i ncl uded l i thol 
og i es are up-side-down . 

I n  summary , i f  the eastern Taconi c Thrust ex i sts i t  l i es between g reen 
phyl l i tes of supposed Cambri an age wh i ch are i nverted and above a normal , 
right-si de-up secti on of sediments that , based on reasonabl e foss i l  ev i 
dence and tracing extends more or l ess conti nuously  from earl y Cambri an 
through med i al Ordov i ci a n .  Th i s  i s  the onl y reasonabl e l ocati on for the 
"Taconi c Thrust" . 

A second hypothes i s  has been proposed by th i s  author (Hewi tt , 1961 a ,  
1961b ) . I n  th i s  cas e ,  th e green phyl l i tes are consi dered to be younger 
than the underlyi ng medial Ordovi ci an carbonates and green phyl l i tes .  The 
contact between these un its woul d then be an unconformi ty and not a faul t .  
I n  the Equi nox quadrangl e  graded beddi ng i n  a l i thol ogy s imi l ar but not 
identi cal to the Zion  H i l l i ndi cates that the beds are domi nantl y ri ght
si de-up . Structural evi dence impl i es th i s  al so s i nce al l fol d i ng i s  
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congruous .  Carbonate and bl ack phyl l i te fol d i ng matches the g reen phyl 
l i te fol d i ng i n  axi al trends and scal e .  

More importantl y ,  al ong the eastern front of the H i gh Taconi cs no 
defi ni tive ev i dence of fau l t i ng h as been found . I t  i s ,  however, pos s i bl e  
i n  some l ocal i ties  ( Cook Hol l ow ,  Ski nner Hol l ow ,  West Sandgate Rd . ,  for 
example )  to observe a gradati onal contact between the carbonate-bl ack 
phyl l i te surface and the g reen phyl l i te .  Certai nl y  the beds are i nter
fol ded but they al so appear to be i nterbedded . I n  parti cul ar ,  the h i gh
est and l ast bed of carbonate di spl ays the g radati on.  The bottom of the 
bed i s  total l y  carbonate and the top i s  total l y  phyl l i te . I n  other l ocal 
i t i es the contact between the carbonates ( and/or the bl ack phyl l i te s )  and 
the upper green phyl l i tes i s  q u i te sharp . 

I f  the above statements are accepted then the sequence of events 
usi ng th i s  second hypothes i s  i s  cl ear . Fol l owi ng depos i ti o n  of the car
bonates and bl ack phyl l i te s ,  upl i ft resul ted i n  the erosi on of these 
middl e Ordov i ci an strata . An i rregul ar erosi on surface , such as i n  our 
present l andscape was formed wi th h i l l s  i n  some pl aces and val l eys i n  
others . Eros i on cut away at th i s  surface , i n  part deepl y i nto the car
bonate and el sewhere i nto the bl ack phyl l i te .  A s  the sea advanced over 
th i s  surface , erosion conti nued . Carbonate was worn off of the h i l l s  and 
i nto the su bmerged val l eys . At the same time the sediment that was to 
become the g reen phyl l i te ( after metamorph i sm)  was added. Th i s  caused 
the gradation to occur .  Once submergence was compl ete eros i on of the 
smal l l ocal h i l l s  ceased . Addi tional depos i ti on buri ed both the h i l l s  and 
the val l eys i n  the onl y sediment avai l abl e . , that i s ,  the phyl l i te materi al . 
Th i s  woul d resul t i n  sharp contacts over the bu ri ed h i l l s  and g radati onal 
contacts i n  the buri ed val l eys . Both sharp and g radati onal contacts were 
reported by MacFadyen ( 1956) i n  the Benni ngton quadrangl e and by Hewi tt 
( 1961a) i n  the Equi nox quadrangl e .  

CONCLUSION 

If there i s  to be a sol uti on of th i s  probl em i t  i s  important that 
sections such as the one at Cook Hol l ow be studi ed with care . The traverse 
westward from Rt.  7 to the top of the l andsl i de scar permi ts observation 
of a v i rtual l y  compl ete secti on of rock i ncl udi ng the rel atively fos s i l 
ferous carbonate beds of med i al Ordov i ci an age ( and other ol der un its )  
and the green phyl l i tes as  wel l as the contact between them . 

Th i s  paper wi l l  not descri be what the author concl udes i s  present at 
the Cook Hol l ow exposu re. Rather,  each i ndi v i dual shoul d be permi tted to 
deci de what that observer notes al ong the traverse wi thout further bi as 
by the writer. However,  certai n factors shoul d be consi dered by those 
who wish to exami ne the rocks al ong th i s  travers e .  The first factor of 
concern shoul d be the nature of the carbonate sequence and i ts fos s i l  con
tent and the rel ati onship  of these strata to the g reen phyl l i tes . Second 
i s  the character and l i thol ogy of the beds between the known mi ddl e Ordo
vi c i an carbonate and the green phyl l i te .  A thi rd factor woul d be to 
consi der the structural el ements present. Fourth , the prec i se nature of 
the contact between the earbonates and overl yi ng green phyl l i tes shoul d 
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al so be carefu l l y  examined. The precise  l i thol ogy and sedimentol ogy of 
the l ast bed or beds at the contact i s  a fi fth poi nt of i mportance . Care 
shou l d  be taken to note whether detri tal or chemi cal (or both)  carbonates 
are present . Lastl y,  one shoul d note the scal e of the proposed eros i on 
surface. Other factors as wel l  wi l l  undoubtedly occur to any qual i fi ed 
observer at the s i te .  

There i s  no unanimi ty of opi ni on as to wh i ch concept i s  correct o r  i f  
e ither i s  correct. It i s  pos s i bl e  that some other hypothesis  wi l l  resolve 
the i ssue . What is  certai n ,  however, i s  that any sol ution must be based' 
upon evi dence i n  the field  and not merel y on reg i onal consi derati ons . Too 
often facts are ignored merely to s ati sfy "the b ig  pi cture " .  T h i s  i s  not 
now nor h as i t  ever been the way of sci ence . I t  i s  important that careful 
research by i mparti al observers be pursued al ong the eastern face of the 
H i gh Taconi cs . 
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ROAD LOG FOR THE TRIP TO THE 
TACON I C  PROBLEM AND BACK 

Th i s  tri p beg i ns at Geyser Spri ng Park i ng Lot,  Saratoga Spri ngs State 
Park . To reach the Park from the center of Saratoga Spri ngs ,  dri ve south 
on Routes 9 and 50 to the juncti on south of town . Bear right ( southwest) 
on Route 50, 2 . 4  mi l es to the Park entrance on l eft ( east) s i de of Route 
50 . Enter Park and dri ve 0 . 7  mi l es fol l owi ng s i gns to Geyser Spri ngs Park
i ng Lot.  Park oppos ite the '' I s l and Spouter'' . Pl eas� gather at the Spri ng . 
NOTE : NO HAMMERS IN THE PARK PLEAS E !  

STOP 1 .  THE SPRI NGS , TUFA TERRACE , AND FLAT-LYING SNAKE H I LL SHALE 

The Spri ng al ong the pathway i s  typi cal of the mi neral i zed and carbon
ated spri ngs i n  the reg i o n .  Do taste the water but with cauti on . F i rstly,  
the water at th i s  Spri ng passes through the dark shal e and therefore , con
tai ns i ron and sul fu r.  The amount of sul fur i s  suffi ci ent to " surpri se" 
the unwary . Secondl y ,  the water conta i ns the radi oact ive gas radon .  
Th irdly,  the bedrock from wh i ch the water ri ses i s  a dol ostone and i n  
additi on to the cal cium i t  conta i ns magnes i um .  Therefore , th i s  water i s  
an excel l ent l axati ve .  "A word to ·the wi se is  suffi c i ent . "  

Al l of the spri ngs are the resu l t  of the expans i o n ,  al ong the fau l ts ,  
of carbon d iox i de gas rel eased by the weatheri ng of dol omi te at depth . 
Acid water percol ates downward to the dol ostone , weathers the rock and 
forms mi neral i zed water pl us gas . As the water reaches the faul ts the 
carbon d ioxi de gas expands with the reduction  of pressure and the gas 
carri es the water to the surface . 

The " I sl and Spouter" i s ,  of course ,  not truly a geyser. I n  th i s  case 
it i s  gas with i n  a constri cti ng pi pe wh i ch al l ows the water to spurt 
i nto the a i r .  

Wal k north approximately 500 ft . al ong the path . Note dark gray to 
bl ack fl at-lyi ng shal e .  Approxi mate equi val ents to these shal es ( Snake 
H i l l ,  Canajoh ari e?)  wi l l  be seen l ater as metamorph ic  rock . These shal es 
are med i al Ordov i c i an i n  age . 

Note the Tufa Terrace. Formed of col l oi dal and preci p i tated cal c i um 
carbonate from the Spri ng on the h i l l  above ( west) the terrace. Here 
l eaves and i nsect fossi l s  are formed each year as the organi c materi al i s  
trapped , coated and then permi neral i zed wi th the cal c ium carbonate . 
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CUMULATI VE 
MI LEAGE 

0 

2 . 4  

2 . 9  

8 . 5  

8 . 9  

13 . 1  

13 . 9  

1 5 . 0  

MILES FROM 
LAST POINT 

0 

2 . 4  

0 . 5  

5 . 6  

0 . 4  

4 . 2 

0 . 8  

1 . 1  

ROUTE DESCRIPTION 

P ark entrance . Ex it  here . Turn right ( north ) 
onto Rt.  50 . 

Junction Rts . 9 + 50 . North . 

Turn right ( east) onto Rt.  2 9 .  

Sand dunes . Some total l y  and parti al ly  ex
humed . Probably from Lake Al bany equ i val ent . 
Note l ong axes to west . Possi bl e 5 mi nute 
"extra" stop here i f  time permi ts . 

V iew of Taconics  ahead ( east) . 

Saratoga Nati onal Monument on ri ght .  Battl e 
of Saratoga took pl ace here duri ng Revol u
tionary War . 

Junction Rts . 4 ,  32 , 29 . Turn l eft ( north ) 
at l i ght .  Canal and Hudson Ri ver on  ri ght 
( east) . 

Turn l eft (west) onto Stark ' s  Knob Rd.  

STOP 2 .  STAR K ' S  KNOB AREA. FOLDED , D I STORTED SHALE 

Note badly distorted bl ack shal e on ri 9ht  s i de of  road . These are 
equ i val ent of those at Stop 1 ( Snake H i l l ) .  Th i s  i s  part of Logan ' s  Zone 
and the rocks are faul ted , badly fractured and somewhat metamorphosed . 
Note l imestone and dol ostone pebbl es ( gray to bl ue-gray} i n  shal e and 
oxi dati on of parts of shal e surfaces . L i mestone and dol ostones are not 
i ndi genous to th i s  l ocal i ty .  They are from the area far to the east . We 
wi l l  see these l ater i n  the day i n  s i tu . The red oxi di zed zone probabl y 
represents a " baked" zone as thearea moved westward duri ng fau l t i ng .  The 
"bak i ng "  might al so h ave resul ted from the empl acement of the basal ti c 
pi l l ow l avas of wh i ch Stark ' s  Knob i s  composed . 

Wal k uph i l l and to the right for a qu ick  exami nation of Stark ' s  Knob .  
Thi s i s  a fl ow of  basal t ( now p i l l ow basa lt )  whi ch apparentl y formed when 
l ava  fl owed i nto the sea and across a shaly (or  muddy) shorel i ne wi th frag
ments of l imestone and dol ostone present. The l ava  and the shal e whi ch 
encl osed i t  were l ater thrust westward duri ng the fau l t i ng whi ch produced 
Logan ' s  Zone . We wi l l  see bas i c  materi al simi l ar to th i s  l ava  but as 
di kes on Rt. 7 i n  Vermont.  Stark ' s  Knob was formerl y used as road metal. 

The basal t and the shal e are both of medi al Ordov i ci an age .  Return to 
cars . 
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1 5 . 0  

16 . 1 

1 6 . 3  

19 . 0  

19 . 4  

20 .8  

29 . 5  

32 . 9  

0 

1 . 1  

0 . 2  

2 . 7  

0 . 4  

1 . 4 

8 . 7  

Turn ri ght ( south) onto Rts . 4 & 32 . Note fol ded 
bl ack shal es on right s i de of road al ong route . 

Drive past l i ght at i ntersecti on with Rt.  29 . 

Turn l eft ( east) onto Rt.  29 . Low Tacon i c  area 
straight  ahead ( east) . 

Junct ion  Rt.  40 . Conti nue east on Rt.  2 9 .  

Cross i ng Batten K i l l .  

Greenwi ch ,  N . Y .  Strai ght ahead on Rt. 372 , 
through town and u nder ol d Rai l road Bri dge .  

Cambri dge ,  N . Y .  

1 . 0  Junction Rt .  2 2 .  Turn right ( south ) . 

3 . 4  S l ow.  Caution .  Outcrop on l eft ( east) . Turn 
with great care fac i ng cars to north ( the  

· di rect i on from wh i ch we came) . Park . 

STOP 3 .  FOLDED WALLOMSAC FORMAT ION 

Th i s  outcrop exposes typi cal bl ack sl ate and metamorphosed sandstone 
( now quartz i te) of the Wal l oomsac formation .  Strata here are strong l y  
folded and thrust fau l ted . Cl eavage i s  read i l y  v i s i bl e .  There i s  some 
mi neral i zati on al ong the faul ts . Fol ds of vari ous mag ni tudes may be 
observed here . Th i s  outcrop expresses wel l the fol d i ng i n  the Low Tacon i cs .  
V i rtual l y  every bed i s  sl i ckensided. Some fol ds show evi dence of refo l d i ng .  

No fossi l s  have been found to veri fy the age of thi s outcrop . However , 
i t  maps wel l i nto the Wal l oomsac wh i ch i s  general ly  consi dered to be medi al 
Or.dov i ci an (Trentoni an) i n  age . I t  i s  probabl y correl ati ve with the Snake 
H i l l .  However, l i thol ogi cal l y  i t  resembl es the Austi n Gl en member of the 
Normanski l l  formation more cl osely.  Thi s un it  i s  bel i eved to be ol der than 
the Snake Hi l l  but sti l l  med i al Ordov ic ian .  Return to cars and cont i nue 
north on Rt. 22 . 

· 

36 . 1  3 . 2  

37 . 4  1 . 3  

42 . 2  4 . 8  

J unction R t .  3 1 3 .  Turn right ( northeast) onto 
Rt .  3 1 3 .  

B l ack s l ates and phyl l i tes o n  both s i des o f  roads . 
These are v i s i b l e  i n  many l ocati ons al ong the 
road . 

Park cars on ri ght ( southeast) s i de of road . 

STOP 4 .  GREEN SLATE AND BLACK SLATE OUTCROP 

Green s l ate ( or phyll i te) i s  exposed on the l eft ( northwest) s i de of the 
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road . B l ack s l ate ( or phyl l i te )  l i es across the road on the southeast s i de .  
The deci s i on as to whether these are s l ates o r  phyl l i tes i s  rather subj ec
ti ve s i nce they appear to border both l i thologies . Beds appear to d i p  to 
the southeast whi ch i s  common i n  the area. The green s l ates appear to l i e  
u nder the bl ack beds . The age of the bl ack phyl l i tes i s  probably med i al 
Ordovi ci an s i nce they are on stri ke w ith the Wal l oomsac beds . I f  so ,  they 
l i e above green beds whi ch ,  i n  many ways , resembl e those of the beds fur
ther east i n  the H igh  Taconics . The green s l ates are al so on stri ke w ith 
known Cambrian beds of the Mettawee s l ates ( the famous purp l e  and green 
s l ates) i n  the Taconi c sequence . Some few purpl e beds are seen at thi s  
l ocal i ty al so but they are better exposed 1 . 6  mi l es northeast al ong Rt .  313 . 
Purpl e and green Mettawee sl ates are wel l known i n  the northwest part of 
the Equi nox quadrang l e .  The author consi ders the green s l ates to be Cam
brian Mettawee formati on and the bl ack s l ates to be Wal l oomsac. I n  th i s  
case a major unconformi ty i s  present . Thi s i s  probably the unconformi ty 
recognized by MacFadyen ( 1956) , Thompson ( 1959)  and others . Return to cars . 
Conti nue on Rt.  313  to northeast .  

43 . 1  

43 . 8  

45 . 9  

47 . 7  

0 . 9  

0 . 7  

2 . 1  

1 . 8 

I nterfol ded bl ack and green s l ates . 

Purpl e and green s l ates . 

Ti ght fol d i ng ,  chevron fol ds i n  green phyl l i te 
( Mt .  Anthony fm . )  i n  Vermont . On  l eft ( north ) . 
These are the same phyl l i tes wh i ch l i e  over the 
carbonate i n  the H i g h  Taconi cs . S i nce cross i ng 
the State L i ne i nto Vermont , we have been i n  
the H i g h  Tacon i c s .  

Covered Bridge on right ( south) and dol omi t i c  
marbl e outcrop o n  l eft ( north ) Pul l to right 
past Covered Bri dge and park . 

STOP 5 .  ORDOVICIAN CARBONATE OUTCROP 

Th is  outcrop of med i al Ordov i ci an gray to bl ue-gray dol omi ti c marbl e 
contai ns many fos s i l  fragments ( cri no i d ,  cystoi d and rel ated groups )  and a 
few remai ns of a Trentoni an cephalopod ( probabl y Endoceras protei forme) .  
Thi s establ i s hes these strata as medi al Ordovi ci an i n  age . Al though these 
beds resembl e cl osely the Bascom-Bel dens ( u ndi fferenti ated) , the age i s  too 
young . The Bascom-Bel dens i s  general l y  consi dered to be of earl y Ordovi 
ci an age.  Therefore , these foss i l i ferous mi ddl e Ordovi ci an rocks were 
mapped separately and with the associ ated bl ack phyl l i te as the l ower Mt . 
Anthony formation ( Hewitt,  l961a) . I f  the u pper part of the Bel dens coul d 
be demonstrated to be Trentoni an (medial Ordovi ci an) these beds cou l d  eas i l y  
be pl aced , on purely l i tholog i c  ground$ i n  that formation .  

The strata at th i s  outcrop di rectl y u nderl i e  the green phyl l i tes of the 
H igh Taconi cs ass i g ned to the Mt . Anthony formation  ( MacFadyen, 1956) . It  
is  the nature of the contact between these uni ts that i s  the crux of  the 
present Taconi c probl em ( see paper preceed i ng th i s  Road Log for detai l s .  
Some evi dence of that contact wi l l  be seen at a l ater stop and more defi n
it ive evi dence i s  presented at Stop 2 of the Road Log for the tri p enti t l ed 
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"The Nature of the eastern Taconi c Contact . "  

Al though some observers may conc lude that the fol d i ng at th i s  l ocal i ty 
i s  not extreme , i t  shou l d  be noted that g reen phyl l i te probably l i es bel ow 
the surface as wel l as above the carbonate . Many of the beds are up-s ide
down and general l y  the outcrop i s  an i nverted secti on at road l evel . Fur-
ther up the h i l l  above ( north) the road the strata are ri ght-s i de-up . 
Some sandy beds show cross-beddi ng that hel ps to establ i sh thi s but the 
extreme overturni ng of these fol ds wi l l  be very apparent as the fi el d 
tri p progresses . The nature of the syncl i nori um actual l y  requi res thi s  as 
our eastward travel wi l l  demonstrate . P l ease return to the cars and drive 
east ,  stayi ng on Rt. 313 .  Note carbonate on drive eastward . We wi l l  
exami ne these l ater. 

5 1 . 8  

52 . 7  

54 . 1  

55 . 8  

4 . 1 

. 9  

1 . 4  

1 . 7  

STOP 6 .  MT . EQU I NOX 

Juncti on of Rt.  313 and Rt. 7 .  Turn l eft ( north) . 
Red Mtn . on l eft. Th i s  i s  the west s i de of the 
Vermont Val l ey .  Outcrops wi th i n  the Val l ey are 
Cambro-Ordov i ci an Va 1 1  ey sequence strata . O n  
right ( east) are the Green Mtn s .  o f  Precambri an 
to earl i est Cambri an age . 

V i ew of  Mt . Equi nox ahead . 

Del ta deposi t  on l eft (west) from post-gl aci al 
l ake ( Lake Benni ngton? ) .  

Turn l eft to entrance to Skyl i ne Dri ve .  Pay tol l 
( approxi mately $ 5  per car . )  Rest stops here ,-ar
fi rst terrace and at top . 

No mi l eages wi l l  be provi ded for the drive up Mt . Equi nox s i nce eas i l y  
recogni zeabl e stopp i ng pl aces h ave been prov ided . Drive carefu l l y  both 
up and down the mountai n !  I f  you do not have fai th i n  your car ' s  brakes 
and transmi ss ion do not attempt the dri ve.  The drive wi l l  test your car . 

The road up starts gent ly  i n  the Shel burn formation with a l ower member 
(Sutherl and Fal l s) of creamy to wh i te cal c i t i c  marbl e ,  a middl e ( I nter
medi ate dol omite) member and an upper Col umbi an marbl e ,  the commerci al 
marbl e of the Vermont Marbl e Bel t .  None of thi s  formati on i s  exposed 
unt i l  the fi rst bench or terrace i s  reached. E l sewhere on the mountai n ,  
excel l ent exposures of al l three members are eas i l y  observed . 

Park at the Park i ng Lot at the fi rst terrace . Th i s  i s  our l unch 
Rest rooms are oppos i te the P arki ng Lot about 300 ft . to the south . 
the v i ew but pl ease keep the area cl ean . 

s top.  
Enjoy 

Before returni ng to the cars , gather at the p i cn i c  tabl es for a d i scus
s i on of the geol ogy , h i story and cul ture of the mounta i n .  If time permi ts 
we wi l l  v i s i t  a smal l marbl e quarry about 900 ft . north of the Parki ng Lot 
at an el evati on 1 00 ft . l ower than the Park i ng Lot . You may col l ect at 
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th i s  quarry. Return to cars and conti nue dri ve up the mountai n .  Do not 
stop on the road but note when g reen phyl l i te fi rst appears . Th i s  occurs 
after fi rst pri vate road on your ri ght ( northeast) . Conti nue cl imb.  

Park at Park i ng Lot on second terrace . Th i s  l ocal i ty i s  i n  the green 
phyl l i te .  It provides excel l ent samp l es of the phyl l i te , pyrite cubes , 
and pseudomorphs of l i moni te ( goeth i te) after pyri te , parti cul arl y i n  the 
northwest part of the exposure . Col l ect al l you want . Return to cars and 
conti nue cl imb.  

At fi rst fl at area,  note L i tt l e  Equi nox Mtn . on right ( southeast) and 
Lake Madel ai ne on l eft (west) . Note al so areas of l ands l i des on right 
( east) s i de of sharp turns near top of Mt . Equ i nox .  One of these wi l l  be 
cl imbed on foot on the tri p di scuss i ng "The Natu·re of the eastern Taconi c 
Contact" . 

At the summi t ,  park but l eave car eng i ne runni ng at fast i dl e  for a few 
mi nutes before shutti ng down. Th i s  wi l l  hel p cool the eng i ne .  Gather i n  
Parki ng Lot for ori entation ,  geomorphol ogy and overv i ew of Taconi c area.  

Descend mountai n .  Keep car i n  LOW GEAR wh i l e  descend i ng .  Brakes h ave 
been known to fade and even burn on descent . Stop at fi rst fl at area 
bel ow summit for v i ew of Lake Madel ai ne and monastery. Lake Madel a i ne i s  
total l y  arti fi ci al . That area was formerly Bi g . Spruce Swamp . Conti nue to 
base of mountai n .  Stay i n  LOW GEAR . Regroup at base of mounta i n  i n  P ark
i ng Lot . Turn l eft ( north ) onto Rt. 313 . 

58 . 3  2 . 5  

68 . 5  1 0 . 2  

Note Cook Hol l ow on l eft ( west) . Wh ite fl at 
outcrop i s  Tabl e Rock composed of wh i te marbl e 
( Co l umbi an? ) , Lands l i de Scar v i s i b l e  above 
Tabl e Rock . Th i s  i s  carbonate-green phyl l i te 
eastern Taconi c contact . Hewitt ( 1961a) con
cl udes that th i s  i s  a gradational contact. 

Park cars on right ( east) s i de of road . Cross 
to west s i de of road . CAUTION : These rocks 
are l oose and dangerous . Do not attempt to 
move l arge bl ocks or undermi ne su rface . 
CAUTION : WATCH FOR CARS . 

STOP 7 .  DOLOMITE OUTCROP . BAS I C  D I KES 

Th i s  i s  the Wi nooski dol ostone of med i al Cambri an age . Beddi ng and 
joi nti ng permit bl ocks to fal l eas i l y  so cauti on i s  important here . Note 
bas i c  di kes i n  wal l  of exposure near north end . Return to cars . Dri ve 
north to next ri ght ( east) . Then next two l efts and back on to Rt .  7 .  
Turn l eft ( south ) onto Rt.  7 .  

85 . 2  1 6 . 7  

89 . 1  3 . 9  

I ntersecti on of Rt.  313 . Turn l eft (west) onto 
Rt .  313 . 

Park on right ( north ) for exami nation and photo . 
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STOP 8 .  OVERTURNED FOLD 

Th i s  structure i s  a cl ass i c  fol d i n  the Bascom-Bel dens formation .  The 
l i thol ogy i s  dol omi t ic  marbl e and the fol d i ng i s  typi cal Taconi c fol d i n·g . 
BE CAUT IOUS AT TH I S  OUTCRO P .  FOLLOW D IRECTIONS OF  THOSE D I RECT I NG TRAFFI C .  
THEY ARE THERE FOR YOUR PROTECT ION . Return to cars and conti nue on Rt.  313  
(west) . 

91 . 6  

95 . 1  

99 . 8  

2 . 5  

3 . 5  

4 . 7  

Corner Sandgate Rd.  Turn ri ght ( north ) . 

Turn l eft ( northwest) over one l ane bri dge . 

Corkscrew turn i n  fol ded Mt . Anthony formation . 
Drive through turn and turn at next i ntersecti on 
and reverse di recti on .  Park at end ( southeast) 
of l arge outcrop . 

STOP 9 .  CARBONATE-GREEN PHYLL ITE CONTACT 

The green phyl l i te (Mt . Anthony formati on of MacFadyen ( 1956) ) i s  wel l 
exposed here . I ntense fol di ng i s  obvi ous . These are smal l fol ds on 
successivel y l arger fol ds i n  thi s area.  W ith care , smal l fol ds may be 
col l ected here . Al l of th i s  secti on appea�s on fi rst g l ance to be green 
phyl l i te .  However, at the southeast corner of the l ast outcrop on th i s  
road the appl i cati on of col d ,  d i l ute hydroch l ori c acid resul ts i n  effer
vescence at the base .  It  i s  impossi bl e v i sual l y  to  l ocate the hori zon at 
wh i ch cal c ium carbonate ends and the phyl l i te beg i n s .  On ly  an aci d reac
tion or l ack of i t  can determi ne the di fference . I s  there a faul t here 
or not? I t  i s  up to you to deci de.  Note the vall ey to the south . I s  
th i s  a depress i on wi th i n  the phyl l i te or the res u l t  of sol ution of a 
carbonate? No outcrops have been l ocated withi n that depressi on but 
pl enti ful fl oat i s  found there. Return to cars . 

Dri ve to Rt. 3 1 3 .  Turn right ( west) . Fol l ow Rt.  313  to Cambri dge , N . Y . ,  
then take Rt.  372 to Rt. 29 west to Saratoga Spri ng s .  

End o f  tri p .  
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ROAD LOG FOR THE NATURE OF 
THE EASTERN TACONIC  CONTACT 

Th i s  tri p beg i ns at the Covered B ri dg e  on Rt.  313  i n  Vermont.  From the 
junction of Rts . 9 and 50 and Rt.  29 i n  Saratoga Spri ngs , drive east on 
Rt . 29 to Schuyl ervi l l e ,  Middl e Fal l s , and Greenwi ch , N . Y .  From Greenwi ch 
take Rt . 372 east to Cambri dge ,  N . Y .  Then take Rt .  313  to the Covered 
Bri dge . The total di stance i s  44 . 8  m i l e s .  The Covered B ri dge i s  1 1 . 6  mi l es 
northeast of Cambri dge , N . Y .  

CUMULAT IVE 
MI LEAGE 

0 

0 . 4  

3 . 9  

8 . 6  

8 . 9  

MILES FROM 
LAST PO I NT 

0 

0 . 4  

3 . 5  

4 . 7  

0 . 3  

ROUTE DESCRI PTION 

Drive east on Rt.  313 . 

Sandgate Rd .  Turn l eft ( north ) . 

O ne l ane bri dge . Turn l eft ( northwest) over 
bri dg e .  

Corkscrew turn i n  road . Drive through turn . 
Turn around and reverse di recti on at next 
i ntersection .  

Park on r ight  at  south end of  outcrop . 

STOP 1 . CARBONATE-PHYLL ITE CONTACT AT SANDGATE 

The exposure of green phyl l i te at th i s  l ocal i ty l i es at the axi s  of a 
l arge anti cl i ne that l i fts the base of the formati on structural l y .  W i th 
favorabl e topography the l ower parts of a formation may be exposed as at 
th i s  l ocal i ty .  I n  a syncl i norium , i t  i s  normal to expect that general ly ,  
the h igher parts of  the formati ons wi l l  l i e deeper in  the earth . When an 
ant icl i ne fortu i tously is cut by erosion  to expose l ower and l ower parts 
of a formati on more data become avai l abl e .  I n  thi s  case ,  part o f  the 
phyl l i te secti on responds to hydroch l ori c aci d i n  a formation that normal l y  
has no cal careous beds . 

After a general exami nation  of the exposure a study of the l owest part 
of the formati on v i s i bl e  here shou l d  be undertaken .  Th is  part i s  l ocated 
at the southeast end of the outcrop . Note that the base of the exposure 
appears to be phyl l i t i c  and very much l i ke the rest of the rocks here . I f  
col d ,  d i l ute hydroch l ori c aci d  i s  appl i ed ,  the l owest beds wi l l  effervesce . 
V i su al l y  one cannot see a di fference between those beds that wi l l  react 
wi th the aci d and those that wi l l  not . The question that must be asked i s  
"What does th i s  mean? " No other part of the phyl l i te reacts with aci d .  
Carbonates are known to l i e  under the phyl l i te .  Therefore) th i s  i s  probably 
the contact of the carbonate and g reen phyl l i te . The nature of that con� 
tact at th i s  l ocal i ty i s  for you to dec ide .  

Note a lso  the depressi on to the south of th i s  outcrop .  Two possi bi l i ti es 
exi st here . The depress i on may be a combi nati on of structure and topography . 
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That i s ,  the depress i on might l i e i n  a syncl i ne and therefore l ower as a 
resu l t  of structure . Th i s  does not appear to be the case here because 
the anti cl i ne passes across the depress ion .  I t  i s  al so possi bl e that the 
depress i on i s  the res u l t  of weatheri ng of a carbonate exposed at the base 
of the phyl l i te.  Return to cars and proceed southward . 

1 3 . 2  4 . 3  

1 7 . 3  4 . 1  

23 . 8  6 . 5  

Junct i on of Sandgate Rd . and Rt .  3 1 3 .  Turn l eft 
( east) onto Rt.  3 1 3 .  Note fol d i ng al ong road . 

Junction of Rt.  313  and Rt .  7 .  Turn l eft ( north ) 
onto Rt.  7 .  

Tu rn l eft onto McCooey Dri v e .  Continue to end 
drive up h i l l .  Park at end of the street.  

STOP 2 .  COOK HOLLOW-EXPOSURE O F  CONTACT 

I t  i s  wi se ,  pol i ti c  and i ntel l i gent to request perm.i s s i on to cross the 
property here to make the cl imb .  The  cl i mb wi l l  i nvol ve a rise of 1200-
1400 ft . i n  el evation . · Caution i s  i mportant . Parts of the cl imb are 
steep . Some parts are s l i ppery . A s l ow,  steady cl imb wi th frequent stops 
is the best way to see the outcrops and arrive at the contact safely .  

Each of the formati ons mentioned are descri bed bri efl y i n  Tabl e 1 .  

The drive from Rt.  7 crossed the upper Cambri an Danby quartz i te and 
Cl arendon Spri ngs formati on both of wh i ch contai n  quartz i te and dol ostone . 
These formations are not exposed al ong that traverse .  After l eavi ng the 
cars the traverse beg i ns i n  the Shel burne marbl e .  Exposures of these 
strata are best i n  the creek south of the traverse .  I t  i s  best to beg i n  
the traverse by approach i ng the creek i n  order to exami ne the beds duri ng 
the cl imb.  However,  h i gher parts of the cl imb may be di ffi cul t or nearly 
impos s i bl e i n  the creek s i nce th i s  i s  a l andsl i de area.  The easiest cl imb 
i s  on the north ( ri ght)  s i de of the creek . 

The contact of the Shel burne marbl e with the overl yi ng Bas com-Bel dens 
formati o n  i s  at Tabl e Rock.  Wh i te marbl e ,  s imi l ar to that of the commerci al 
marbl e i n  the Shel burne i s  al so found i n  the Bascom-Bel dens . However,  most 
of the Bascom-Bel dens formation  i s  dol omi ti c marbl e wh i ch i s  bl ue-gray to 
bl ack i n  col or .  Near the top of the dol omi t i c  sequence , several hundred 
feet bel ow the contact with the g reen phyl l i te are fossi l i ferous beds i n  the 
marbl e wh i ch contai n foss i l s  i denti cal to those at the Covered Bri dge on 
Rt. 3 1 3 .  These i ndi cate an age of med i al Ordovi c i an (Trentonian) . Beds 
contai ni ng fos s i l s  conti nue across the sequence a lmost to the contact . 

Conti nued cl imb wi l l  reach a zone of carbonate and phyl l i te i nterbeds . 
Above th i s  zone i s  a fl at area or bench with the contact easi l y  v i s i bl e .  
Carbonate ends and the green phyl l i te conti nues to the top of Mt . Equi nox . 

No further descri ption wi l l  be presented . 
decide what i s  seen here . I s  th i s  a fau l ted 
Between wh i ch strata? I s  thi s a gradati onal 
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I t  is  up to  the observer to 
zone? Where i s  the faul t? 
contact? Where does one 

i . 

I 



t -

I 

l i thol ogy end and the other beg i n? How woul d  you descri be the bed at the 
end of the carbonates and the beg i nn i ng of the green phyl l i te? 

I t  i s  up to you . 

The descent i s  probably more d i ffi cu l t  than the cl i mb but i t  i s  much 
faster. Be carefu l . 

Return to cars . 

F i el d tri p ends . 
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