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TRIP 8 8-l 

GLACIAL GEOLOGY AND SOILS OF THE S'1' .LAv1RENCE-ADIRONDACK 
L0111LA NDS A ND THE ADIRONDA CK HIGHLANDS' 

by Michae l Kudi sh 

Introduction 

A marke-d difference be twe- e n  the St . Lawrence-Adirondack 
' Lowl and s and the Ad irondack Highlands doe- s not only o c c ur  
i n  the bedro c k ,  but in t h e  glacial depo s i t s ,  s o i l s ,  ve ge 
tation , growing season,.  and land u se a s  we l l ,. 1Jle begih 
a t  Po t sdam i n  the St. La�•r e nc e -A d i rondack Lowlands a t  an 
e l e va tion of 440 f e e t  ( 1 34 m )  and c l i mb gradually onto 
the Ad irondack Hi ghlands a t  Pa u l  Smith ' s  C o l l e ge ( e le va 
tion 1 6 50 feet or 503 m ) , some 50 mile s ( 80 km )  to the 
southe a s t ,  During thi s tour we will see great cha nge s 1  
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Grol,ing Longer fro s t -fre e pe riod 
s e a son 1 due to lower e l <? va t i on· 

de spi te more northerly 
lati tude 1 140 days a t  
Centon , 1 50 a t  Water town , 
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Ve ge t e t 1 o nl l;orthern hardwoods plus 
r i c h - s i t P  ha rdwood s ,  1 A l so Red end Bur oak s ,  
R e d  a sh , Shagbark and 
Bi tternut hi ckori e s ,  
Cottonwo o d , Cork e lm,. 
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On the H i p;hland s ,  we wi ll contra st so i l s  and ve <>;<?ta ti on 
d <- ve loped on gla c i a l  till end on glacial o utwa sh , .  both 
w e l l -dra ine d ,  '.ol e w i l l  obse rve a bo g ,  and , if t i me oer:;:i t s ,  
a n  Adironda ck Highland s  " r i c h  s i t e " on s i l t i e r  soi i s , .  
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Road Log 

Total 
.l'li lea5e 

0 ,,0 

1 .1 
8 . 7  

9 . 1  

1 0 , J  

1 1 . 3  

1 7 . 7  

Mile age 
From Last 
Stop 

o •. o 

1 . 1  
8 . 7  

9 • .  1 

1 0 . 3  

1 . 0  

7 • .4 

Turn left ( so uth ) from Barrington Dri ve 
on the S , U ,N.Y. Pot sdam Campus into 
N . Y ., State Route 56 ( Pi errepont Avenue ) ,  

Turn lE>ft ( southE> a s t )  o n  N . Y  •. Route 7 2 ,  
Del t a  o f  the W e st Branch St , Re gi s Rive r  
into Lake Iroquo i s  a t  the 9 0 0 -foot l e ve l ,  
Vie w  of Pari shvi lle Desert ( Stop 1 )  to 
the north ( le f t )  a cro s s  the Rive r ,  

Cro s s  We st Branch St , .  Re gi s River and 
enter Pari shville , 

Turn left ( north) from ?.cute 7 2  onto 
School Str e e t  in Pari shville ,. 

STOP 1 .  PARISHVILLE DESERT, A ccordinJ<: to 
Van Diver ( 1 976) , thi s i s  a de lta buil t  
i nto Po stglacial Lake Iroquo i s  by the 
\.Je st Branch St • .  Re gi s  Rive r  a t  the 900-
foot leve l ,  The delta is now deE>plY di s 
secte d ,  the De sert only a remne nt , J'luch 
of the material ( mo stly fine sand) of 
the delta wa s probably carried south of 
Pari shville by the i ce she e t  and then 
re turnE>d north by the Rive r ,  Sand-bla sted 
ventifact cobble s and boulde r s  are Pot s 
dam Sandstone , Adirond a ck Highland s 
gne i s se s ,, Ca'ladian gne i s se s ,  and Bucks 
Bridge l ime stone ( a  dirty-brown , strongly
weathered per t  of the There sa Formation) , 

Va n Diver ' s  hypothe s i s  tha t uppe r soil 
laye r s  heve bee n  removed by wind e rosion 
is verified by di gging a so i l  pit 1 the 
B 2ir hori zon i s  dire ctly under the sur 
face in place s ,  the upper A hori zons 
being absent , 

A planta tion of Scot s  ( and a few Ja c k )  
Pine s ha s provided the seed source for 
na turalized reprod uction of the se 
spe cie s ,  O ther pione e r s  on the droughty , ,  
i nfertile soil a re Gray and Pope r Birche s ,  
Trembling a spen , Whi te pine , Re d ma ple ,. 
Fire che rry ,. Bra cke n fern , and Pilose 
Hair -cep mo s s ,. 

Return to �cute 72 in Pari shville , 

Turn left and con t i nue e a s t  on N . Y .  7 2 .  

End N . Y .  7 2 , .  Turn r i ght ( east ) on Route 
1 1B in Eoplcinton , ,  
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Total 
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Mi leage 
From Last 

___ ,.S.::.to.,.p...._ __ 

1 9  • . 8 

2 2 . 2 

23 . 0  

1 3 . 0  

24 . 1  1 3 . 8  

26 . 0  1 5 . 7 

27 . 1  1 6  • .  8 

29 •. 7 1 9  •. 4 

3 2 . 0  21 . 7  

3 3 . 4  23 . 1  

3 3 . 7  2 3 . 4  
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Turn r i ,a:ht ( south ) on N .-Y .  4 58 from Route 
1 1 B  in Nichol vi lle> , Note the c hange irr 
land use from exi sting farms to abandoned 
farms to fore st in only several mile s a s  
we climb from the St . Lawrence Valley Low
lands to the Adirondack Highland s ,  The con
tact betwe e n  the Pot sdam sandstone and. J;he. 
Highlands gne i s se s i s  a bo ut two mil e s  
south of thi s inter section but concealed 
by thi ck gla cial dri f t ,  No te a l so the p i o 
neer vege ta tion o n  the abandoned farm s •  
A spen s ,  Balsam Poplar, Paper and Gray 
birche s , , Re d  cherry , Service be rry , Meadow
swee t ,  and White pine ,. El"e vation 800 f t ,. 

Cut in glacial outwash on left ( northe a st ) . 

First cut i n  Adi rondack Highlands rock. 
The 1970 Geologic Map of New York identi
f i e s  i t  a s  "a.mg" ,. interlayered am phi bol1 te 
and grani t i c ,. charnocki t i c , mangeri tic or 
syeni t i c  gne i s se s ,  Eleva tion 1060 fe e t ,  

Leav� st • .  Lawrence County and enter Frank
lin County a t  the br idge over Lake Ozonia 
Outle t .  Elevat ion 1000 fee t , .  

Gravel p i t  i n  glacial till on right ( north) 
and another pi t O , J  mile furthe r .  

Ba s swood tre e s  i n  thi s area • .  For thi s  Adir
ondack rarity, see Figure 1 ,. Basswood 
indicate s rich , fertile soil itr the High
land s ,. Elevation- 1 300 ft •. 

Cro s s  St • .  Re gi s River into community of 
st , . Re gi s  Fe l l s ,. The falls are over " amg11 
j ust out of sight to the lef't ( northwe st ) ,, 

Route 458 make s a r i ght -angle bend to the 
so uth· and recro s s e s  the River,Elev•· 1 2 50 f t .  

amg rockcut o n  south ( ri gh t )  ·Elev, 1580 f t .  

Gravel pit i n  till on· left ( north) • .  Another 
pit at )2 , 8  mile s total , .  

Several rock c ut s  in "phgs" symbol on 1970 
Geologic Hap of New York,. The se are char;
nocki t i c , gra ni t i c , .  and quart z syeni t 1 c  
gne i s se s ( se e  a l so Budd ington,, 1937) •. 

Recro s s  St , Re gi s  River, Elevation 1337 f t ,  
Community o f  Santa Clara •. 
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Total 
r':ileage 

34 . 0  

34 . 4  

35 . 2  

37 •. 7 

39 . 4  

40 , 4  

!l.ilea,a:e 
From Last 
Stop 

23 . 7  

24 . t  

24 . 9  

2 7 . 4  

29 . 1  

30 . 1  
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Rock c ut in phg s .  Shallow soils surround 
o utcrops in the Highland s and often Red 
spruce and Hemlock predominate , .  On the 
deeper , we l l -drained till soi l s  we have 
Northern Hardwood s ( Be e ch , . Ye l low birch , 
Sugar maple ) ,  

A Bal sam swamp ,. Poorly-drained are a s  lack
ing Pe at mo s s  are> dominated often by Fir ,  

Rock cut i n  phgs and a t i l l  cut a t  
Mileage 3 6 . 0 . Eleve t ion 1 6 50 fe e t ,. 

Parking are a ,  Note Northern Hardwood s ,  

De e p  c ut i n  gla cial o utwa sh , A t  Total Mile 
age 3 9 , 9 ,  the Town of Santa Clara i s  using 
another outwa sh ma s s  for sanding roads in 
winter , 

STOP 2 ,  BLACK SPRUCE BOG, E le vation 1450f t .  ThiS extensive bog e xtend s to Total hile a i':'E' 
40 , 9 1  stop anywhere along i t s  half�mile 
length , Note the re se.mblance> to northern 
Canadi an or Ala skan muske g ,  Poorly-drained 
so ils are cla s sified by the u . s ,. Soi l Con
servation Se rvi ce a s  Hi sto sol s  
where a t  least 5 1  inche s ( 1 • .  3 m )  of 
organic matter overlie sthe gla c i a l  drift or 
bedrock,. All l i ving plants and tree s 
are f ullY rooted in the organic ma tte r , no 
roots pene trate the mineral substra te , The 
dominant gro und cove r  plants are the Peat 
mo sses ( Sphagnum spp , . )  1 whe n the se mo sse s 
die , they accumulate , ,  d e>  cay only partia l l y ,  
be come compre. ssed , and create extremely 
a c i d  ( pH 3 to 4 )  pea ty so i l s ,. !-lo st mineral 
nutrients are in limited supply so that the 
plants whi ch grow here must survive on VF ry 
low conce ntration s .  A few of the plants 
have adapted to thi s environm·nt by captu
ring inse c t s  as a ni troge n supplement ( Sun
dews and Pi tcher plant s )  , while mo st oth('r s  
u se mycorrhizal fungi t o  �reatly e xte>nd the 
root absorption surfa ce , Among the> spr uce s 
i n  morr open area.s a re Cra.nbE• rrie s , Labrador 
Tea , Bog Laure l , Bog Ro semary ,Le>a therleaf , 
and Cottonrra s s  sedge , see Fi gure 2 ,. 

First of a serie s of rock cuts extending 
for 0 ,,6 mile , A pa rKing area i s  at To tnl 
Nile> age 41 . 5 .  The we stE' rly cuts a re in phg s  
but the e a sterly arE' i n  "hbP.;" , bio tite a nd /  
or hornble>nde grani t i c  gne i s s  ( Buddington ,. 
1937 ) .  

l 
I I 
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Total 
l'lileage 

Mi lE age 
From La st 

___ :S.:.;to""p.__ __ 

4). 5 ) •. 1 

44 • .  7 4 ,) 

9 . 0  

50 • .4 10 . 0  

50 . 8  1 0 , 4  

51 • .  1 O , J  

51 . 4  0 ,.6 

End Ro ute 458 ,. Turn right ( south ) on N , Y , .  
Route 30 • .  Elevation 1600 fee t ,  

Rock c ut i n  phgs ,  Eleva tion 1 645 fee t ,  
From here for the next 4 . 7  mile s ,  N . Y .  30 
cro s se s  a large , rolling o utwash pla in 
with numerous cuts �nd fills a cro s s  kame s ,  
ke ttl e s ,  a nd creva sse f i l l i ngs , Much o f  
thi s a re a , .  called McColloms , wa s burned 
over in 1903 and earlier,  and ha s been 
covered with p i ne planta tions,  

Rocl�: c u. t  in. "a" , Marcy r:..e tanorthosi te 
( Bud:i.ington , .  1 953 ; Davi s ,. 1 9 7 1 )  ,: Nounta i n  
Pond o n  the l e f t  ( northe a s t )  i s  bounded o n  
the we s t  by an e sker and on the e a s t  by 
bedrock, .  Mounta i n  Pond elevation 1 6 )4 f t .  

Barnum Pond o n  the right ( we s t )  • .  View o f  
Jenkins and St • .  Regi s J:l:ounta ins beyond ,, 
the northwe ste rnmo st outpo s t s  of the 
Metanortho s i te in the Adirondack s .  

� J!. GLACIAL �· Thi s cut i s  in gla
cial till with a loamy sand texture ( aver
age 88% sand ,. 10% silt , 2% clay ) , consi s t ing 
mo stly o f  crushed !I'Ie tanortho site , gne i s se s , .  
and Pot sdam Sand stone ,.It i s  often o u i te hard 
and dense , with s i l t  gra.ins cemr· nting the 
sand and angular grave l  fragments into a 
fragipa n , The vege tation above thi s c u t  had 
been cle ared for farmland and then was r e 
fore sted both naturally and by people , The 
tre e s  and plants yo u see here are pioneers ; 
we mu st go to .§!QE. .2£! to see natural ve.:>;e 
tation on a we l l -dra ined till site ,. 

Turn left ( e ast ) up hill into Bee ch Hil l  
Road ( unmarke d ) , .  a single -lane paved road , 

STOP �· NORTHERN �ifOODS ON TILL , Park 
on-le ft ( northeast) � de of road oppo site 
first house , Thi s  road c ut shows a typical 
soi l  profile de veloped i n  the upper 30 or 
so inche s ( 0 ,  7 5 m  ) of we l l -drained gla cial 
till . Soi l  can be defimd as the zone of 
interac tion betwee n  parent ma terial ( herE 
t i l l )  and fore st ; i t is only about 30 i n ,  
thick in mo st pla c e s  a s  few roo ts pene trate 
deepe r ,  Because of the sandy nature of the 
t i l l , .  the soil which develops in i t  i s  
characteri ze d  by rapid leaching ( removal of 
organic ma tte r  and minerl ma terial ) from 
the uppe r or A hori zons and depo si t ion i n  
the lower or B hor i zon s . Such soil pro f i l e s  
developed in sands a re very colorfully 

i I I . 
I . 
I . 

[ l 

L ' ' 



Total 
Mileage 

Mileage 
From Las t  

--- .=S..::.to:::.<p"----

51 . 7  

52 • .  7 

O , J  

1 , .) 
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banded altho ugh infe rti le and are called 
Spodo sols ( formerly Podzo l s ) . The soil 
serie s here i s  Becke t ,. a Typi c  Fragi 
orthod, .  f amily coarse -loamy , mi xe d , .frigid , 
The C hori zon i s  unaltered till in its 
origina l  state , .  underlie s the soil rather 
tha.n i s  a part of i t , . and i s  not visible 
here without further e xcavation, .  

The fore st which develops on well-dra in
ed tills such a s  Be c ke t  so i l s  i s  a North
ern Hardwoods Fore st w i th Bee c h ,  Yellow 
Birch , and Sugar maple dominan t .  Walk up 
the old log road to the left ( north) of 
the cut for a quarte r  of a mile or so to 
see thi s  fore s t .  Other tre e s are Striped 
maple , .  Hemlock , . Red spruce , and perhaps 
Black cherry , see Figure J, .  

The elevation at the road cut i s  1 680 
fee t , .  Marcy Metanortho site outcrops on 
the summi t of 1 863-foot nearby Bee ch Hill, 

Common ground cover plants are Spinu
lose woodfern ,  \yood sorre l , . Clinton' s 
lily, .  Canada mayflower,  Starflowe r ,. Wild 
sarsaparil la , a.nd Purple trillium, Humus 
pH -average s 4 , 5  to 4 •. 7 under Sugar maple . 

Return to Route JO, .  

Turn left and continue south on Route JO , 

STOP 4 . GLACIAL OUTWASH , Park on the 
ShOUlde r at the i nterse ction of Route 30 
and the Kee se Mills Roa.d which diverge s 
to the ri ght ( we st ) , Paul Smith ' s  College 
Campus and Route 30 ' s  j unction with Route 
1 92 are ad jacent ,. More extensiVE> cuts 
in glacial outwash a re pre se nt on Campus 
and we can observe them if t ime permi t s , .  
Elevation o f  j unction of Route s 3 0  and 
1 92 i s  1658 fee t , .  See Figure 4 ,  

Thi s cut i s  in gla c ia l  o utwash with a 
sand texture a ve raging 96% sand , .  3% silt 
and 1% cla.y , The depo s it ,  mede by a me lt
water stre am flowing to the southwe st,. 
consi sts of the sane kind s  of crushed 
rock as ar< found in the area till s , .  but 
with mo st of the silt a nd clay carried 
away in suspension, Due to the inade�uate 
q uantity of silt , sa.nd a nd rounded grllve l  
particle s a re not ceme nted together into 
a fragipan, our Campus i s  bui lt upon a 
serie s o f  kame s a s  part of a valley tra in , 
Numerous dry ke ttle s and ke t tle ponds 
are found loca l ly ,  The thi c kne s s  o f  the 
outwa sh valley trai n ,  as determined by 
water we l l  da ta , range s from zero at out-
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crops to over 1 6 5  feet ( 50 . 3  m ) 1 the aver
age thi ckne s s  on Camnus i s  60 to 100 feet 
h8 , .J to 30 , 5  m ) , . The valley tra in ext e nd s  
for 23! mile s ( 38 km) southwe st from Loon 
Lake to Fi sh Cre e k  Pond s ,  with Paul Smi th s 
a bo ut midway.  The highe st e l e vation of 
the se sands at th� College i s  be tween 1680 
and 1700 feet so that any higher h i l l s  
pro ject above thi s  sea o f  outwash a s  rock 
i sland s  mentled w i th t i l l . .  Teking i so 
static re bound into effe ct , the ori ginal 
so uthwe st slope of the tra in seems to have 
averaged about 5 . 8  feet pe r mile ( Kudi sh , .  
1975 , 1 9 8 1 ) .  

The soil profile whi ch deve lops on wel l 
drained o utwash sand s i s  a l so a Spodo sol ,  
Be cause of the still c oarser texture , the 
ra te of leaching from the A hori zons and 
the rate o f  a ccumula tion in thf? B hori.zons 
are greater than i n  the t i ll s .  These out
wash soi l s ,  with le s s  silt and clay , ,  are 
even more infe rtile than the ir till coun
terparts , Drainage on the kame s and other 
valley train feature s can be exce s s i ve and 
plents cen wilt during long summer drough t s .  
The sand grains o f  the B2ir hori zon are 
often cf?mentfld by iron and aluminum ses.• 
quioxide s ( Fe 203 and A l 2o 1 ) , lea ched down 
from the gray A 2 hori zon above , creating a 
dense red -brown hard layer called an Crt
stein, Just a s  fragipans o ccur locally only 
in t ill s , .  Ort steins o ccur only locallY on 
outwa sh , The crit i cal concentration of 
silt appE�ars to be about 6.%, 

The soil serie> s  here areWa llace ( wi th 
Ort stein) and Adams ( wi tnout ) ; they are 
Typ i c  Haplorthods ,. family sandy , mixed r 
frigid , .  

Climax vegetation on o utwash consists of 
tree s which can survive on nutrient-poor , 
drought -prone sand s ; the fore st type i s  a 
mixed woods ( mixfld broadleaf and ever
gre>en. spe c ie s )  dominated by Red spruce , .  
Ye llow bir ch , .  Balsam fir,  Red maple , ,  and 
Hemlock • .  White pine follows disturbance s 
and Red pine o c c ur s  on sites where wind 
expo sure pr<vents other tre e s  from sur
viving, Ground cover i s  very much l i ke 
that on t i l l  soil s ,  but humus pH i s  e ven 
more acid-- pH 4 ,0 commonly , Under the 
more open Red pine stand s ,  commonly on the 
e a st shore s of lake s ,  l e s s  shade -tolerant 
spe c ie s o ccur • Blueberrie s ,  Huckleberry, 
Wintergreen, Trail ing arbutu s ,  Servi ceberry , ,  
Sheep laure l and Bracken fern , 
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