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GENERAL I NTRODUCT I ON 

Th i s  tr i p  focuses on the area known as the Hudson Lowl ands . To the 
east are found the Hudson H i gh l ands , an area of Precambr i an terrane of 
h i gh re l i ef  wh i ch s t r i kes northeast-southwest . The Catsk i l l  Moun t a i ns 
o f  Devon i an age , w i th S i l ur i an and Lower Devon ian outcrops a l ong the i r  
eastern front are f ound t o  the west . The Hudson Lowl ands are an area of 
re l a t i ve l y  l ow e l evat i on wh i ch are under l a i n  by Cambro-Ordov i c i an 
ca l caren i tes and argi ! l i te s .  I t  i s  par t of  a physi ograph i c  trough that 
extends from the St . Lawrence Val l ey south i n t o  Pennsy l van i a .  Th i s  
reg i on has a maJ or down-fo l d  referred to as the Schunemunk Out l i er .  
Schunemunk Mount a i n  wh i ch i s  a port i on of  the central  ax i a l  regi on has a 
he i gh t  of 507 me ters ( 1 664 feet ) .  The sync l i n a l  f o l d  that makes up the 
ax i a l  regi on of the l ow l ands has f l anks upon wh i ch o l der rocks are 
exposed I n  topograph i c  h i gh s .  The central  part is under l a i n  by the 
youngest rocks wh i ch ,  be i n g  res i stant  sandstones and congl omerate s ,  f orm 
r i dge- l i ke masses of nor theast-southwest trend al ong the ax i s .  ( Kothe , 
1 960 ) .  

The wor d  Schunemunk ,  pronounced Skun-uh-munk , i s  the 'A l gonqu i n  Nat i ve 
Ame r i can na�e g i ven t o  the moun t a i n  by i ts ear l y  i nhab i tants.  The name 
means " exce l l en t  f i re-p l ace" i n  the A l gonqu i n  l anguage and may be the 
resu l t  of the f ac t  that th·i s group at  one t i me occup i ed a fort i f i ed s i te 
somewhere near the nor thern end of  the mount a i n .  

Schunemunk I s  a f o l ded and fau l t ed moun t a i n ,  u n l i ke the Catsk i l l s  to  
the north and west wh i ch are eros i on a l  remnan t s  of  a p l ateau . Schunemunk 
i s  a comp l ex l y  f o l ded and f au l t e d  remnant of the Devon i an .  Desp i te the 
ravages of g l ac i er s ,  eros i on ,  mass wast i n g ,  and the frost act i on of  the 
Hudson Val l e y ,  i t  stands out as one of  the h i ghest peaks i n  Orange 
Cou n t y  and one of the h i ghest west of the Hudson R i ver . 
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Topograph i ca l l y  the moun ta i n  I s  a l most l nd l st l ngu l shab l e  from the 
Precambr i an Hudson H i gh l ands to the east and Woodcock H i l l  to  the west . 
Howeve r ,  I t  i s  composed of  much younger Devon i an sedimen ts depos i ted 
after  the Tacon i c  Orogeny ended the Ordov i c i an Per i od .  

h l though severa l  i n t erpretat i ons o f  the geo l og i c a l  ev i dence may be 
made , the f o l l ow i n g  ones seem i n te l l ectua l l y  sat i sf y i ng .  Rodgers < 1 987) 
makes the p o i n t  that the h l l eghan l an event certai n l y  deformed the en t i re 
Val l ey and R i dge prov i nce and transported the B l ue R i dge and I nner 
P i edmon t  and " probab l y  a l so those of  the H i gh l ands from New York 
southwest i n t o  the Read i ng Prong . "  

The equ i va l ence of the Green Pond format i on and the Shawangunk 
cong l omerate < Koth e ,  1 960 ) and the Shawangunk ' s  occurrence around the 
f l anks of the Schunemunk Out l i er  r e l ate the Green Pond, Shawangunk and 
Schunemunk congl omerates strat i graph i ca l l y .  Frai l !  < 1 985l further 
I nd i cates that the f o l d i ng and f au l t i ng of the Green Pond was 
A l l eghan i an ,  w i th perhaps some further fau l t i ng dur i ng the Jurass i c .  I t  
wou l d  seem l og i ca l  t o  conc l ude that the fol d i ng o f  the Schunemunk was 
a l so assoc i ated w i th th i s  event . The A l l eghan i an orogeny , approximate l y  
260 m . y . a . , marked the l ast crust a l  co l l i s i on of the cont i nents and 
f o l ded these Devon i an beach depos i ts to form the sync l i ne that was to 
become Schunemunk Mount a i n .  

Schunemunk may be descr i bed as an i s l and of Devon i an sediments i n  a 
sea of  Ordov i c i an and Precambr i an metasediments < See F i g .  1 .  Geo l og i c  
Map o f  Schunemunk , af ter ; Jaf f e  and Jaf f e ,  1 967 and F i she r ,  1 970 ) The 
strat i graph i c  co l umn < F i g .  2 . ) shows the re l a t i onsh i ps among the var i ous 
rock un i ts wh i ch under l i e  Schunemunk Mount a i n .  Not i ce that the uppermost 
l ayer i n  the sec t i on ,  the gl ac i a l  depos i ts ,  have been eroded a l ong the 
r i dge of the moun t a i n  expos i n g  the Schunemunk Congl omerate . 

The cross-sect i on < F i g .  3 . )  shows the structural re l at l onsh l p  between 
the rock un i ts of the strat i graph i c  co l umn and the i r  I n f l uence on the 
topography of the reg i o n .  < " Ge o l ogy i s  the mother of topography . " )  The 
ver t i ca l  exaggerat i on of the cross-sect i on serves to i l l ustrate the 
res i s t ance to eros i on of  the Schunemunk congl omerate and the gne i sses of 
the Hudson H i gh l ands .  
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Fol d i ng and Fau l t i ng 

The rock un i ts shown i n  the strat i graph i c  co l umn were subsequent l y  
f o l ded dur i ng the A l l eghan i an event wh i ch marked the l ast c l os i ng and 
ope n i n g  of the proto-At l ant i c  Ocean , between 220 and 280 m i l l i on  years 
ago . The fau l t i n g  of the rock u n i ts on Schunemunk , accordi ng t o  Kothe 
< 1 960 ) ,  occurred as a resu l t  of  the stresses produced dur i ng th i s  
f o l d i ng even t .  Jaffe and Jaf f e  ( 1 967 ) and Fa l l  1 ( 1 985 ) further specu l ate 
that  some of these fau l ts may have been produced or en l arged as a resu l t  
of  t h e  Tr i assi c/Jurass i c  deformat i on .  

G l ac i ation 

One of  the str i k i ng features of  Schunemunk Moun t a i n  I s  the e f f ect  of  
g l ac i a l  scour i ng and pol i sh i ng a l ong the r i dge . The faceted quartz 
pebb l es ,  the roche-mou tonnee , and the g l ac i a l  str i ae on the outcrops 
bear w i tness to the power of  the g l a c i a l  l ee as i t  moved southward 
dur i n g  the l ee advance 20 , 000 p l us years ago . The mounta i n  may we i 1 have 
been 90 to 1 20 me ters < 300 to 400 feet ) h i gh e r  p r i or to the g l a c i a l  
eros I o n  ( Kothe , 1 960 ) . 

TOPOGRAPHY 

Schunemunk Mounta i n  stretches from the i nt ersect i on of Otterk i l  I Road 
and Tay l or Road south to New York Rou te 1 7 .  I t s  total  re l i ef  I s  a l most 
420 meters < 1 380 fee t )  from 91m < 298 fee t )  at Tay l or Road to i t s  summ i t 
507 meters ( 1 664 fee t )  above sea l eve l . The actua l structure extends 
beyond Monroe where i t  i s  broken by a ser i e s  of  fau l ts and con t i nues 
I n t o  New Jerse y .  

The Schunemunk Congl omerate occurs i n  an a l most con t i nuous outcrop 
a l on g  Schunemunk Mount a i n  i t  I s  a coarse redd i sh brown congl omerate w i th 
l enses of i n terbedded deep reddi sh-brown sandstone . The sandst one has 
the same compos i t i on as the mat r i x  of the con g l omerate.  The con g l omerate 
con t a i ns rounded pebb l es of  m i l ky quartz and quartz i te .  Some of  these 
e l ongated pebb l es are 15 em a l ong the A-A ax i s .  I n  addi t i on , sandstone 
l enses show crossbeddi ng i n  many I ns tances . The sandstone and mat r i x  

mat e r i a l s  are composed o f  60% angu l ar quartz gra i ns from 0 . 3 mm t o  0 . 5  
mm I n  d i ameter and about 30% f i n e r  quartz gra i ns .  The rema i nder i s  
arg i l l aceous mater i a l  w i th hemat i t e .  These pebb l es are remnants of  an 
anc i en t  Tacon i c  beach , depos i ted 350 m . y . a .  The re l a t i ve age of the 
Schunemunk Congl omerate has not been determ i n e d  s i nce no foss i l ev i dence 
has yet been found. < Kothe , 1 960 ) 
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The mount a i n  over l aps the f o l l ow i n g  U . S . G . S .  7 . 5  m i nute topograph i c  
map s :  Maybrook , Monroe , Pop o l open Lake , and Cornwa l I .  A h i ke a l ong the 
Jessup Tra i l  l eads to the summ i t  of  Schunemun k  and one of the mounta i n ' s  
most spectacu l ar features : the Mega l i th s .  These huge bl ocks have been 
sp l i t f r om the bedrock by fau l t i n g  and frost heav i n g ,  and have moved 
down s l ope . S l l ckensl des can be observed on f au l t  surfaces her e .  Even 
l n  summer some of the deeper cre v i ces w i l l  be  coo l and somet imes 
con t i nue to  reta i n  wi nter l ee .  c�ut l on shou l d  be exerc i sed at th i s  
p o i n t  l n  the t r i p  s i nce sur f aces t end to be s l  l ppery . The v i ews < See 
F l g . 4 )  of  the Hudson H i gh l ands ,  Catsk i l  I s ,  and the Hudson Va l l ey are 
spe c t acu l ar from the r i dge . 

Schunemunk I s  c r i ss-crossed by a network of  seven trai l s :  the Jessup , 
West e r n  R i dge , Barton Swamp , Sweet C l over , Long Path , Forest , and Dark 
Ho i l ow Tra i l s -- a l l marked and mai nt a i ned by the New York-New Jersey 
Tra i l Conference . 

The t r a i l used for th i s  f i e l d  t r i p  l s  the l ongest , the Jessup Trai l .  
I t  i s  a l most 7 m i l es l ong and runs the ent i re l ength of the r i dge from 
Tay l or Road to Seven Spr i ngs Road < Z im�erman , 1 987 ) . The Jessup Tra i l 
was se l ected si nce i t  l eads gu i ck l y  to  the summ i t , prov i des access to 
the greatest number of features , and prov i de s  c l ear v i ews of the 
surround i ng topography . A secondary reason f or the se l ect i on of  the 
Jessup Tra i l is that l t  i s  one of  the eas i es t  wa l ks to the summi t .  Th i s  
i s  an  important cons i derat i on s i nce there i s  a w i de d i vers i ty i n  the 
phys i ca l  condi t i on i ng of the part i c i pants who make the tri p .  Peop l e  
whose med i ca l  con d i t i on wou l d  p rec l ude a strenuous wa l k  shou l d  nQl take 
th i s  tr i p .  

CAUTIONS 

There are no ser i ous phys i cal threats on the mountain from veaetat l on 
(no observat i ons of pol son lyy have been made > .  However, there Is the 

threat of venomous snakes. Copperheads and Ratt l e  Snakes are known to 

I nh ab i t  rocky ledges and r i dges .  I t  js best to rema i n  on wel l used 
t ra i l s .  The Deer T i ck Is a l so known to be found i n  the rea i on .  
Precaut i ons fol l owed shou l d  be t o :  a) wear l ong pants . b )  tuck pants 
l egs i n t o socks. c )  w��r a l ong s l eeved sh i rt and keep the col l ar turned 
down . 

The t r i p  i s  best made dur i ng ear l y  spr i n g  before the n i ghts become 
warm and the snakes emerge or l at e  i n  the fa  I I after  the trees have l ost 
the i r  l eaves and the rept i l es have h i bernated for the wi nter . 
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ROAD LOG FOR A GEOLOGICAL CLIMB O F  SCHUNEMUNK MOUNTA I N  

CUMULATIVE 
M I LAGE 

0 . 0  

0 . 8  

2 . 2  

2 . 6  

M I LES FROM 
LAST PO I NT 

0 . 0  

0 . 8  

1 . 4  

0 . 4  

STOP 1 :  DEVONIAN FOSSI LS 

ROUTE DESCRIPTION 

S t a r t  from Woodbury Co��ons 
Shopp i ng M a l  I ,  Cent r a l  V a l l ey ,  N .Y .  
a t  the j unc t i on o f  N . Y .  R t e . 32, 
R t e .  1 7  and the N . Y .  Thruway at 
Ex i t  1 6 .  Proceed north on 
N . Y .  R t e . 3 2 .  

Br i gh t  S t ar D i ner o n  the 
r i gh t . Th i s  i s  a good p i t  
s t op . 

R i gh t  turn o n  Par k Ave . ,  
H i gh l and M i l I s ,  N . Y .  
No t i ce the use o f  the 
Schunemunk Cong l ome rate 
as a bu i l d i n g ma t er i a l . 

S top 1 .  Pu l I o f f  on the 
l e ft i n t o  the o l d  Ra i l 
road Stat i on .  

USE CAUT I ON HERE . TH I S  I S  AN A CT I VE RAI L  L I N E .  Park veh i c l es west o f  
t h e  t r acks and proceed a l ong t h e  t racks about 1 1 0  meters ( 363 feet ) t o  a 
worked outcrop of the Lower Devon i an Esopus Format i on < Lowe , 1 958 ) . Th i s  
ou t crop con t a i ns a w i de var i e t y  o f  brach i opod and p e l ecypod foss i l s  and 
< rare l t r i l ob i te foss i l s ,  as we i I as r i pp l e  marks In the t i l t ed bedd i n g  
p l anes . Note that Schunemunk Mou n t a i n  i s  v i s i b l e  a t  N 15  E from th i s  
p o i n t .  

2 . 9  0 . 3  

3 . 2  0 . 3  

3 . 6  0 . 4  

Return t o  N . Y .  Rte . 32 a l ong Park Ave . 
t ur n  r i gh t  and cont i nue n or t h .  

Note g l ac i a l  errat l cs and 
s t rat i f i e d  sand and grave l 
depos i t s o f  g l ac i a l  or i g i n  
o n  the l e f t  o f  N . Y .  Rt e .  32 . 

Ceme tery o f  the H i gh l ands . 
Note the use of Schunemunk 
Congl ome r a t e  to bu i l d 
ceme tery wa l l s . 
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5 . 3  1 . 7 

5 . 5  0 . 2  

STOP 2 : _KbME TERRACE 

N . Y . S .  Thruway underpass . 

STOP 2 .  Pu l l  of f on the 
l e f t  to a sma l I unsurfaced 
road and wa l k  north to the 
abandoned sand and grav e l  
qu arry . 

Proceed north a l ong the unsu r f ac e d  quarry road to a l arge outcrop o f  
Precambr i an sch i st and gne i ss exposed b y  a quarry i ng operat i on .  G l ac i a l  
s t r i ae ,  grooves and chat ter marks are common on the g l ac i a l l y  pol i shed 
bedroc k .  A f i ne v i ew of Schunemu n k  Moun t a i n  can be observed to the 
sou theast from the top of the exposure . Th i s  s i t e  i s  an abandoned sand 
and grave l quarry . The g l ac i a l  depos i t s appear to have been formed as 
me l t  waters f l owed from the edge o f  the i ce and depos i ted the i r  
sedimen tary l oad at the base o f  t h e  Precambr i an outcrop < Sorren t i n o ,  
1 9 79 ) . Much of the or i gi na l  forma t i on has b e e n  removed b y  t h e  quarry i ng 
operat i on .  A var i e ty of cobb l es ,  pebb l es and sand has been depos i t ed 
aga i nst the bedrock of the Hudson H i gh l ands . Re turn to the veh i c l es and 
con t i nue north on N .Y .  Rte . 32 . 
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Not i ce the v i ew o f  
�khunemunk o n  t h e  I e f t . 

S t a r  Expans i on Co . on 
t h e  1 e f t .  

Turn l ef t  a t  B l ack Rock 
F i sh and Game C l ub .  

L e f t turn past C l ub House . 

H . Y . S .  Thruway overpass. 

Par k i ng l ot on the r i gh t  
o f  Tay l or Road. 

Wa l k  north on Tay l or Road 
t o  the beg i n n i ng of Jessup 
Tr a i  1 .  

From t h i s  p o i n t : Fol l ow the we i ! -marked < ye l l ow markers) Jessup Tra i l  
t o  the Mega l i ths . 
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STOP 3 :  GROUND W�TER 

Fo l l ow the f a i n t  foot path t h r ough the cornf i e l d . Observe the 
h i !  ! s i de to the south < l e f t )  of t h e  d i r t  road for traces of surface 
wat e r . Proceed about 1 60 to 1 70 meters ( approx . 500 f t . l  a l ong the t r a i l 
t o  a l arge oak tree borde r i ng t h e  wood l and on the north . � t  th i s  po i n t  
t h e  l and t o  the south s l opes upward and a sma l l  spr i n g ,  wh i ch f l ows 
throughout the year wi l I be observed emerg i ng f rom ·the p l owed f i e l d .  
Abou t 1 0 0  meters < 300 f ee t )  further a l on g  t h e  t r a i l note a 
concen trat i on o f  err a t i c  bou l de r s  a l ong the n or t h  s i de of the path . Th e 
bou l ders are part of a ground mora i n e ,  a deposi t l e f t  by g l ac i ers 
me l t i n g  i n  p l ace . Take note of t h e  s i z e  and shape of the bou l ders . 

STOP 4 :  RAPIDS OF BABY BROOK 

Baby Brook i s  a you t h f u l  s t r eam and I s  ac t i v e l y  downcu t t ! ng i t s b e d .  
Severa l impor t a n t  obser va t i ons a n d  def i n i t i ons can b e  made at th i s  s t op : 
ear t h  f l ows , grav i ty f a l l s ,  so i l i f i ca t l on ,  ' V '  shaped val l eys ,  mass 
was t i ng ,  and h i l l s i de creep . Observe the l arge bou l ders i n  the stream 
bed and the curved bo l es of the t rees a l ong the s i des of the stream . 

STOP 5 :  W�TERF�LL OF B�BY BROOK 

Cross the r a i l road track and c on t i nue a l on g  the tra i l f o l l ow i ng t h e  
y e l l ow mar kers . Wa l k i ng ' t ime expended about 40 t o  45 m i nu t e s .  You wi l l  
hear Baby Brook f ar be l ow i n  a s t e e p  v a l l e y i t  has cu t i n t o  the so f t e r  
sandstone <Be l l va l e l  be l ow the r e s i s t an t  Schunemunk Congl omerate 
capstone . 

Note the nature of the bedrock t h a t  i s  v i s i b l e  on the tra i l surface . 
Th i s  i s  part o f  the Hami l ton Group wh i ch con s i s t s  of Devon i an 
sandstones . A t  about 50 mi nutes w a l k i n g t i me a smal I s i de tra i l to t h e  
w e s t  w i l l  appear . Th i s  tr a i l l eads t o  the Baby Brook Fal l s .  Here one c a n  
observe t h e  Schunemunk Congl ome r a t e  a s  bedrock f o r  t h e  f i rst t i me . The 
cong l omerate acts as a res i stant cap-rock wh i ch produ ced Baby Brook 
Fa ! I s .  Beyond th i s  po i n t  note t h e  preponderance of Schunemunk 
Cong l omerate < w i th i t s dark redd i sh brown ma t r i x  and m i l k y quartz 
pebb l es ) . Con t i nu e  a l ong the Jessup Tr a i l < ye l l ow markers ) .  

STOP 6 :  �PPROACHING THE SUMMIT OF SCHUNEMUNK 

Th i s  s i te I s  sa i d  to be the s i t e o f  an A l gonqu i n  I ndi an encampmen t .  
The connec t i on between geo l ogy , t opography , eco l ogy , and the A l gonqu i n ' s  
adap t a t i on t o  these natural features can be exp l ored.  The part i c i p a n t s  
shou l d  be encouraged to f i nd t h e  connect i on between these factors b y  
p l ac i n g  themse l ves i n  the i r  pos i t i on and exp l or i ng the i r  needs for f ooa , 
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she l t e r ,  wood, game , wat e r ,  and p r o t ec t i on from th e i r  enem i e s .  Return 
to the Jessup Tr a i l ( y e l l ow mar kers ) and con t i nue toward the sum" l t .  
A l on g  the way the many g l ac i a l  features o f  the mou n t a i n  shou l d  be not e d :  
g l ac i a l p o l i sh ,  f ac e t ed pebb l es o f  t h e  Schunemunk cong l ome rate , chatter 
mar k s ,  p l uck i ng ,  and " wh i t e "  carbona t e  errat l cs wh i ch have been 
t r anspor ted from the north . 

STOP 7 :  THE SUMMIT 

From th i s  e l evat i on much of the topography of the reg i on can be 
observed:  the Catsk i l l s ,  the Shawangu n k s ,  and the Hudson H i gh l ands. A 
quest i on poses i t se l f  at t h i s  p o i n t :  Why have Schunemunk and Woodcock 
Mou n t a i n ,  part of a nappe , < a  remnan t of a she e t  l i ke , a i l ocht onous rock 
u n i t that has moved in a hor i z on t a l  sur face ) rema i ned? Con t i nue a l ong 
t h e  t ra i l  to the Mega l i th s .  

F i g .  4 .  V I ew t o  t h e  north f r om t h e  summ i t o f  Schunemu n k . 

STOP 8 :  THE MEGALITHS 

The Mega l i ths are the resu l t  of f au l t i ng .  These l arge b l ocks , 
or i g i na l l y  fractured by fau l t i ng ,  have tumb l ed together to form " caves" 
as a resu l t  of g l ac i a l  p l uck i ng and/or mass was t i n g .  Snow can somet imes 
be f ound we l l  i n t o spr i n g i n  these " caves" . At th i s  l ocat i on many 
f e a t u r e s  of fau l t i n g  and j o i n t i ng can be f ou n d .  Jo i n t s ,  j o i n t  p a i r s ,  
f au l t s ,  s l i ckensi des < show d i rect i on o f  moveme n t ) ,  frost heav i n g ,  and 
we a t h e r i n g can be i den t i f i ed .  

The re turn t o  t h e  cars can be made b y  sever a l  d i f f erent rou t e s .  The 
most d i rect return I s  a l ong the Jessup Trai l .  However , i f  arrangements 
have been made i n  advance , a return can be made to Rou t e  32 v i a  Long 
P a t h  < turqu o i se markers ) , Dark H o l l ow Tra i l < wh i te on b l ack markers ) ,  or 
Swee t  C l over Tra i l < wh i t e  marker s ) . The return t r i p  can be dangereous 
because the temp t a t i on to trave l qu i ck l y  ( grav i t y i s  on our s i de )  can 
c

_
ause f a l l s ,  e t c .  
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