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Trip 17

APPLIED GEOLOGY IN THE

CENTRAL HUDSON VALLEY

Road Log 

by

Severn P. Brown and William E. C utc l i f fe  
Jam es  R. Dunn & A s s o c i a t e s ,  Inc.

Averill Park, New York

Topographic  m aps (1:24 000) for the trip include:

Albany
Delmar
Ravena
Hudson North
Alcove
L eeds
Cementon
S a u g e r t ie s
Kingston E a s t

The c h ie f  purpose  of  th is  trip i s  to lay  out the u s e  o f  g e o lo g y  in the 
cement industry  o f  the Hudson V a l ley ,  with the main e m p h a s i s  on the 
quarry of  the Hudson Cement Company a t  E a s t  Kingston. This is  g e o lo g ic a l ly  
the m ost  com plex  o f  the New York cement opera t ions  and a program of 
continuing g e o lo g ic  control h as  been in e f fe c t  s in c e  19 61. The road log 
will  in d ic a te  the s tra t ig raphy  p a s s e d  a s  the bus t r a v e l s  the New York State  
Thruway, a lthough no s to p s  can  be m ade .  Economic u s e  o f  the var ious  
s t ra t ig rap h ic  units  wil l  be e m p h a s iz e d .

M i le s

0 . 0  L eav e  Thruway Hyatt H o u se ;  turn right on Washington Avenue.
Building com plex  on le ft  i s  the new Albany Campus of the S tate  
U n ivers i ty  o f  New York, d e s ig n e d  by Edward Durell S tone .
Abundant u s e  h a s  been made of  white cement (not a product of  
the Hudson Valley) and arch itectura l  a g g r e g a t e ,  both in p r e - c a s t  
p a n e l s  and in c a s t - i n - p l a c e  c o n c re te .  T es t  borings  at the cam pus 
s i t e  showed over 200 feet  of  c l a y .



Turn right on Fuller  Road and follow s i g n s  to Thruway. The pine 
covered  h i l l s  are  san d  dunes  ab o v e  the g l a c i a l  Lake  Albany Plain. 
Some dunes  have crude barchan forms with the barbs  to the w e s t .

Enter New York Thruway. Bear le f t  toward New York C i ty .  In the 
few short y ears  s in c e  the Lake  Albany b e d s  w ere  la id  dow n, the 
area  h a s  been d e e p ly  d i s s e c t e d .  The thick c l a y s  (up to 300 feet) 
of  the lake  bed are u n s ta b le  in som e of t h e s e  v a l l e y s  (or " k i l l s ,  " 
to u s e  the Dutch word s e e n  so  often in th is  area)  and l a n d s l id e s  
have been a problem. To the right can  be s e e n  the Helderberg  
Escarpm ent ,  the low ridge o f  D evonian  l im e s to n e ,  and behind it 
the C a t s k i l l  M o u n ta in s .

(138. 6 on Thruway markers) E a s t  s i d e .  Road cut with Ordovician 
s h a l e s  (Normanskill  form ation) .

(135 .7  on Thruway markers) Road cu t  with in terbedded s h a l e  and 
grayw acke  of N orm ansk i l l  formation.

O c c a s io n a l ly ,  opera t ion s  can  be s e e n  a lon g  the Thruway or the 
Northway where Albany M old ing  Sand i s  rem oved .  This i s  a dying 
b u s i n e s s  which once  f lour ished  from Kingston to G len s  F a l l s .  The 
sod  i s  c a re fu l ly  removed to e x p o s e  a thin (2 fee t  or so) l ay e r  of 
quartz sand  bonded by c l a y .  After removal of  the com m ercia l  
molding s a n d ,  the sod  i s  r e p la c e d .

(132 .0  on Thruway markers) To the w e s t  can  be s e e n  the plant of the 
Atlantic Cement C om pany .  Below the br idge  i s  the covered  conveyor 
belt  which c a r r ie s  the f in ished  product from the p lant  s i t e  to the 
dock on the Hudson River. G e o l o g i s t s  w ere  involved  in the search 
for su i t a b le  s to n e ,  in the s e l e c t io n  o f  the p lant  s i t e  and the conveyor 
route,  and in ch o o s in g  the optimum lo c a t io n  for the load in g  dock so 
a s  to meet eng ineer ing  requirements  without p o s i t io n in g  over expensi' 
brick c l a y  r e s e r v e s .  The in i t ia l  investm ent  here w a s  $ 4 4 ,0 0 0 ,0 0 0 .  
Production com es  from the M a n l i u s , C o e y m a n s ,  Kalkberg ,  Becraft anc 
Esopus  formations a lon g  the Helderberg  e sca rp m en t  w e s t  of  the plant. 
The b ed s  l ie  in gen t ly -d ip p in g  fo lds  cut  by f la t  thrust  fau l t s  which 
o f f s e t  the b ed s  a s  much a s  10 fe e t .

4

(128 .9  on Thruway markers) Road cut in N orm ansk i l l  g rayw ack e .
To the w e s t  i s  the Hudson River C on cre te  Products  p lan t .  The raw 
m ater ia ls  for the con cre te  b lo c k s  are  cru shed  Kalkberg l imestone 
from a quarry about one mile to the s o u th w e s t ,  l o c a l  san d  and cement 
Along the Hudson River, a s tr ing  of  brick p lan ts  grew up uti l iz ing  the 
Lake Albany c l a y s .  At one time there were 129 producers  from 
W estch es te r  County to G len s  F a l l s .  Now only a handful surv ive .
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M i l e s

2 3 . 8  (12 6 .9  on Thruway markers) New Baltimore S e rv ice  Area. G e o lo g i s t s
for the New York S ta te  Department of  Transportation were g iven the 
a s s ig n m e n t  recent ly  o f  augmenting the water  su p p ly ,  not an e a s y  job 
in an a rea  where the su r fa c e  m ater ia l s  are deep  c l a y s  and the b e d 
rock i s  s h a l e .  A su i t a b le  well  w as  found on the e a s t  s id e  of  the 
highway and a tunnel had to be con stru c ted  under the road bed .

2 7 . 4  (12 3 . 7  on Thruway markers) As the road r i s e s  to the so u th ,  we will
p a s s  from the N orm anskil l  to the Helderberg group.

2 9 .1  (1 2 2 .0  on Thruway markers) E a s t  s id e :  Lower H annacroix  member of
Kalkberg formation; note b lack  chert b a n d s .  West s id e :  long cut 
co n ta in s  a l l  units  from M an l iu s  through New Scot lan d  in a very com 
p le x  s t ru c tu re .

3 0 .5  (1 2 0 .6  on Thruway markers) Kalkberg formation .

3 0 .8  (1 2 0 .3  on Thurway markers) New Scot land  formation.

3 1 . 0  (120 .1  on Thruway markers) Becraft  formation.

3 1 . 9  (119 .2  on Thruway markers) E so p u s  formation. Note the d i f fe rence
in weathering  r e s p o n s e  between the c le a n  Becraft  l im eston e  road cu ts  
and the h ighly  fragmented E so p u s  s h a le  c u t s .  The la t ter  in d ic a te s  a 
high s e n s i t i v i t y  to w et-dry  or f re e z e - th a w  a l te rn a t io n s .  A b re ak 
down of  the fine materia l  at  the b a s e  o f  a cut i s  an a lm o st  certa in  
ind icat ion  that  the rock i s  u n su i tab le  for u s e  a s  crushed  s to n e .

3 2 .2 (1 1 8 .9  on

3 2 .7 (1 1 8 .4  on

3 3 .0 (118.1  on

3 3 .4 (1 17 .7  on

34 .1 (1 1 7 .0  on

3 4 .7 (1 16 .4  on

Becraft  formation, s t e e p ly  d ipp ing .

New Scot land  through Becraft .

E so p u s  formation.

Schoharie  and E so p u s  form ations .

Onondaga formation. Note chert l a y e r s

Thruway markers) Highly fractured Becraft .
T h ese  c a l c i t e - h e a l e d  frac tures  s u g g e s t  n e a r n e s s  to a thrust  fau l t .

35 .1  (11 6 .0  on Thruway markers) Note long ,  north-south lak e  on right.
Structure and s tra t ig raphy  s u g g e s t  the lak e  marks the pos i t ion  o f  a 
thrust  fau l t ,  a common occurrence  in th is  a r e a .

*



M i l e s

3 7 .3

3 7 .4

3 8 .2

39 .2

39.  6 

41 .0

4 1 .3

4 2 .0

43 .1

4 7 .3

4 8 .8

4 9 .5

4 9 .6
9

4 9 .8

50 .1

5 0 .5

(1 13 .8  on Thruway markers) E a s t  s i d e .  Note New Scot land  faulted 
onto New S c o t lan d .

(1 1 3 . 7  on Thruway markers) Becra ft a b o v e  New S c o t l a n d . The bridge
c r o s s e s  Austin G len ,  the type lo c a l i t y  o f  the Austin Glen member of
the Normanskill ,  formation.

(112 .9  on Thruway markers) E so p u s  below S c h o h a r ie .

( I l l  .9  on Thruway markers) S c h o h a r ie .  The cut in the median strip 
i s  s y n c l in a l .

(111 .5  on Thruway markers) E s o p u s - S c h o h a r i e - O n o n d a g a .

(110.1  on Thruway markers)  S c h o h a r ie - O n o n d a g a .

(109. 8 on Thruway markers) Cut e a s t  of  Thruway. E so p u s  with 
lo w e s t  portion high in bedded  chert .

(109.1  on Thruway markers) E so p u s  b e lo w ,  Schohar ie  above  with 
broad trans i t ion  zo n e .

(108 .0  on Thruway markers) To e a s t  of  Thruway l ie  three cement 
p lants  c lu s te r e d  in the b e d s  o f  the H elderberg  group.  South to north 
they are:  The Alpha Portland Cem ent Company; The Lehigh Portland 
Cement Company; and the M arquette  Cem ent M anufactur ing  Company

(1 03 .8  on Thruway markers) Port Ewen formation ab o v e  Becraft .  Note 
the large  b lo c k s  that break l o o s e  from the f a c e  o f  the road cu t .  These 
are known to engineer ing  g e o l o g i s t s  a s  w edge  f a i l u r e s .  These  
bedding p lan e  and joint in te r se c t io n  problems have  la rg e ly  been 
e l iminated  by p r e - s p l i t  b l a s t in g  of  the f inal  f a c e .  We wil l  s e e  this 
at  a la ter  s t o p .

(102 .5  on Thruway markers) Prepare to l e a v e  Thruway.

(101. 6 on Thruway markers) L e a v e  Thruway a t  Exit 20 .

Turn left  (south) on Route 32 .

Turn left  (east)  on Routes 32 and 212

Turn right at  s ig n  pointing to M t .  M ar ion .  Follow south  on county 
road p a ra l le l  to Thruway.

A

Onondaga formation.
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5 1 . 6

5 2 .5

5 3 .7

54 .1

55 .1

5 5 .8  

5 6 . 3  •

5 6 . 9

5 7 . 2

M i l e s

5 9 . 6  

60 .1

6 0 .4

6 0 .6

Note h i s to r ic  h o u se  on e a s t  s i d e .  Many s to n e  h o u s e s  can  be 
s e e n  in th is  a r e a .  Formations u s e d  for su c h  construct ion  include 
B ecra ft ,  Onondaga and New Scot land  a s  well  a s  middle and upper 
D evonian  g ra y w a c k e s  from the C a t s k i l l s .

E a s t  s i d e .  Plaht o f  Hudson Lightweight Aggregate  Corporation.  
E so p u s  s i l t s t o n e  i s  quarried in the r idge to the e a s t .  Note the 
twin rotary kiln and c a s c a d i n g  s l a g .  Another l ightweight a g g re g a te  
quarry w il l  be v i s i t e d  la te r  in the d a y .

Turn le f t  (east)  at  c r o s s  road .

Road c u t s  in E s o p u s .  Note the c e d a r  growth on the E s o p u s .  This 
g i v e s  a rough s u g g e s t io n  of  underlying rock type where outcrops  
are  l a c k in g .

Turn right (south) on Route 9W.

E a s t  s i d e .  G len er ie  l im e s to n e .

West s i d e .  G lener ie  F a l l s  of  E sopus  C re e k .

E a s t  s i d e .  Dip s lo p e  o f  G len er ie  l im e s to n e .

E a s t  s i d e .  Note mushroom p lant .  The mushroom growing industry 
once  u s e d  the abandoned natural  cement underground mines b e c a u s e  
of  their  c o n s ta n t  tem perature ,  d a r k n e s s  and low in it ia l  construct ion  
e x p e n s e .  Current production i s  carr ied  out in- s p e c i a l l y  con stru c ted  
bu i ld in gs  which en ab le  lower labor  c o s t s .  One former cement mine 
(near Rosendale)  i s  u s e d  for s to ra g e  o f  r e c o r d s ,  s e n t  ch ie f ly  from 
v a r io u s  company o f f i c e s  in New York C i ty .

Turn right at the se c o n d  of the two right turns of  the c lover  l e a f  
toward Rhinecli f f  Bridge on Route 199 going e a s t .

Long road cu t .  F irst  rock i s  S c h o h ar ie ,  fo l lowed by E s o p u s .  Note 
that a l l  o f  t h e s e  cu t s  have  the ty p ic a l  smooth fac e  and c l o s e l y -  
s p a c e d  drill  h o le s  of  the p r e - s p l i t  b l a s t in g  method. In the cam paign  
to ad ap t  the method to New York con d it ion s  a prominent role w as  
played by New York Department o f  Transportat ion  g e o l o g i s t s .

Note long north-south  l a k e s ,  probably  d ev e lo p ed  a long eroded thrust  
f a u l t s .

Port Ewen, A lsen ,  and Becraft  formations in an a n t ic l in e .

*
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M i l e s

6 0 . 8  Seq u en ce :  New S c o t l a n d , K a lk b e rg , C o ey m an s  , M a n l iu s  . The
sc a rp  f a c e  on the e a s t  marks the end of the H elderberg  b e d s .

61 .1 Turn right toward Route 32 .

61 . 2  Turn left  (south) on Route 32.

61 .5  West

6 2 . 4

N o rm an sk i l l .  This is  the
unconformity

6 1 . 6  STOP 1 . (7 1 . 50 N -  5 9 . 8 2  E; Kingston E a s t  Quadrangle)  R o a d c u t
on Route 32 .  2 , 0 0 0  fee t  south  of  in te r se c t io n  o f  Routes 32 and 199 
Time enough w il l  be sp en t  here for fam i l ia r iza t io n  with the units 
from the Norm anskil l  through the Kalkberg ,  s o  t h a t  they  may be 
recogn ized  from a d i s t a n c e  in the quarry .  Note w e l l-m ark ed  e a s t -  
dipping thrust fau l t s  and poorly-m arked  w e s t - d ip p in g  thrust  fau lts .  
Stromatoporids  are  uncommonly abundant in the M a n l iu s  formation.

62 . 2  West

6 2 . 3  Turn left  on road to E a s t  K ingston .

a irw ay s
mine. Here the Whiteport This
i s  the northernmost of  the many natura l  cem ent m ines  that  flourishe 
from here to beyond R o s e n d a le .  Of the d o z e n s  of  onetime operatioi 
only the Century Cement Company s t i l l  o p e r a te s  in the b e l t .  Both 
the Whiteport and the R o sen d a le  members were u t i l ized  by the varit 
c o m p a n i e s .

6 3 . 0  Turn le f t  on John S tree t .

6 3 . 4  Approaching the Hudson Cement p la n t .  On the le ft  i s  the s i t e  of ar
old brick p lant  which h a s  been  co m p le te ly  removed to make way for 
the cem ent  f a c i l i t y .  The red brick barns on the w e s t  of  the road an 
a l l  that remain; they a re  ty p ic a l  e x a m p le s  o f  the s o f t  mud brick 
made in the v a l l e y .

6 3 . 8  STOP 2 . ( 70 . 92  N -  6 0 . 0 0  E) O f f i c e s  o f  the Hudson Cement
Corporat ion ,  River S t re e t ,  K ingston ,  New York. This i s  the most 
com plex  quarry in the v a l l e y ,  both b e c a u s e  o f  g e o lo g ic  complication 
and b e c a u s e  of  the multiple  p ro d u c t s .  C o n se q u e n t ly ,  geo lo g ic  
control h a s  been v i ta l  s in c e  the ear ly  d a y s  o f  o p e ra t io n .  The 
highly folded (even overturned) b e d s  and the abundant thrust  faults,
many of which are  fo ld e d ,  combine to p re se n t  the operators  with

|

ev er-ch an g in g  c o n d i t io n s .  To the g e o l o g i s t  they p re se n t  ap un
p a ra l le le d  opportunity to s tudy  th in - sk in  t e c t o n i c s .
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Strat igraphy

All units  from the Norm anskil l  through the E sopus  can  be s e e n ,  
and o f  th e s e  only  the N o rm an sk i l l ,  the Connelly  and the G len er ie  
are  not currently  u t i l i z e d .  In g e n e r a l ,  c ru shed  s to n e  i s  produced 
from the Broncks Lake and the New Scot land  u n i t s .  Cement i s  
produced from v a r io u s  com binat ions  o f  M a n l iu s ,  C o e y m a n s ,  
H an n acro ix ,  Becra ft ,  and Alsen u n i t s .  Both products  come from 
the sa m e  working f a c e s ,  s o  there i s  a sh o v e l  control problem.
At t im es  the products  are b la s t e d  s e p a r a t e l y  and at  t im es  to ge th er ,  
with the se p a ra t io n  made by control of  sh ove l  l imits  within the p i le  
of broken s t o n e .  Wherever p o s s i b l e ,  the rocks  are worked s o  that 
the f a c e s  are normal to the s t r ik e .  B e c a u s e  ch em ica l  a n a l y s e s  are 
known for e a ch  d i s t in c t iv e  layer  in the quarry,  it i s  p o s s i b l e  to
know the a n a l y s i s  o f  a b l a s t  within working l im its  even though the

0

b e d s  may be incl ined or fau l ted .

Structure

In port ions  o f  the property ,  the rock l i e s  in a s  many a s  three thrust
m

s h e e t s ,  with varying  d ip s  in e a c h .  It i s  a rare f a c e  that d o e s  not 
have  at l e a s t  one fau l t ,  g en era l ly  an e a s t  d ipping thrust  fau l t ,  but 
p o s s i b l y  a  w e s t  d ipping thrust  fault  or an expanded  c r e s t  that is  
c r i s s  c r o s s e d  by o b sc u re  f lat  f a u l t s .  Although the s t y l e  o f  folding 
i s  f lexura l  s l i p ,  a s u g g e s t io n  o f  "expanded  c r e s t s "  can  be s e e n  
in som e fo ld s .  Folded thrusts  are s e e n ,  a s  well  a s  a l l  orders  of  
bedding  p lane  f a u l t s . The re lat ion  o f  b ed s  to fau lt s  c h a n g e s  a s  the 
f a c e  i s  carr ied  in the s tr ike  d irec t io n ,  and a c o n s ta n t  watch must 
be kept  on the a n a l y s i s  o f  rock being  su p p l ie d  to the cement p lant .
At Hudson the b l a s t  hole  cu t t in gs  are not a n a ly z e d ;  in s te a d  the 
control  i s  maintained by s tr ike-qu arry in g  and by matching production 
a n a l y s e s  with the s o u r c e s .  By having s e v e r a l  f a c e s  a v a i l a b l e  for 
s h o v e l l in g ,  it i s  p o s s i b l e  to ch an g e  the mill feed by sh i f t ing  to a 
f a c e  with higher c a rb o n a te ,  s i l i c a ,  or alumina a n a l y s i s ,  whichever  
i s  n e e d e d .

Production
#

A s p e c i a l  problem at Hudson a r i s e s  from the fac t  that c ru shed  s t o n e ,  
high a n a l y s i s  cement rock ,  and low a n a l y s i s  cement rock a l l  must 
com e from the sam e  f a c e s .  They do not ,  how ever ,  occur  in th o se  
f a c e s  in the sam e  ratio  a s  the plant requ irem ents .  This c r e a t e s  
s ch e d u l in g  d i f f i c u l t i e s  and in e f fec t  requ ires  more working f a c e s  
and longer  h a u l a g e s .



The a s s o c i a t e d  l ightweight a g g r e g a te  p lant  u t i l i z e s  E sopus  
s i l t s t o n e ,  which co m es  from a s e p a r a t e  quarry on th e  property.

Simply sum m arized ,  the g e o l o g i s t ' s  job  i s  to blend the g e o lo g ic  
f a c t s  with the production requ irem en ts .  He m ust  know the 
quarrying methods and equipm ent,  som ething  o f  cem ent  chemistry 
and production ,  and be fam il ia r  with the v a r ia t io n s  in the cement 
raw m ate r ia l s  that  do not come from h is  quarry .  In th is  p lant the 
la tter  are the pyrite "c in d e r ,  " the c o a l ,  and g y p su m .  Above a l l ,  
he must be ab le  to communicate  the g e o lo g ic  r e a l i t i e s  to the

*

production s t a f f .
*

END OF TRIP. Return to Thruway Hyatt H o u se  by way of New Yori 
Thruway. 1
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GENERALIZED STRATIGRAPHY OF THE MID-HUDSON VALLEY

With notes  on economic u s e s

ONONDAGA FORMATION

T h ick n ess Lithology 

L im estone  with chert

U se

SCHOHARIE FORMATION 

ESOPUS FORMATION 

GLENERIE FORMATION 

CONNELLY FORMATION 

PORT EWEN FORMATION 

ALSEN FORMATION 

BECRAFT FORMATION 

NEW SCOTLAND FORMATION 

KALKBERG FORMATION 

Broncks Lake Member

150 + 

25 ? 

10 

100 

20 

50 

110

Limy s h a le  

Sh a le  and s i l t s t o n e

Lim estone

Lightweight a g g r e g a te

C on g lom erate ,  s a n d s to n e  

A rg i l laceou s  l im estone  

L im estone  

L im estone

A rg i l laceo u s  l im estone

C rushed  s to n e  

C rushed  s tone  

C rushed  s ton e  

Cem ent rock 

Cement rock 

Crushed s to n e

Upper Broncks Lake 27 S i l ty  l im eston e Crushed s to n e

Lower Broncks Lake 

H annacro ix  Member

15 S i l ty  l im estone Crushed s tone

Upper H annacro ix 11 S i l ty  l im eston e C ru sh ed  s tone

Lower H annacroix  

COEYMANS FORMATIONI  —-—-
Ravena Member 

MANLIUS FORMATION

17

17

Cherty l im es to n e

Lim estone

Crushed s tone

High a n a l y s i s  cement
rock

Thacher Member

M 6 6 M a g n e s ia n  l im eston e I I

M 5 2 M a g n e s i a n  l im eston e II

M4 7 Lim estone I I

M3 25 Lim estone II

M2 9 M a g n e s i a n  l im eston e

M l 5 Lim estone

RONDOUT FORMATION

Whiteport Member 

G l a s c o  Member

8

10

Dolom itic  l im eston e  

L im estone

Natural  cement

R osen d a le  Member 5 Dolomitic  l im esto n e Natural  cement

Wilbur Member 14 Lim estone
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