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Noel Barstow and El l yn Sch l es i nger-Mi l l er 
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Introduction 

The purpose of this fie l d  tri p is to devel op an understandi ng of the 
seismi city and tectonics of the St. Lawrence Val l ey i n  Northern New York 
and the eng ineeri ng geol og i c  aspects of the St .  Lawrence S eaway and 
Power Authority of New York State. S i x  stops wi l l  be made- one in the 
v ic in ity of Norfol k, New York and f ive in the Massena area . The l ocations 
of a l l stops are shown on Figure 1 .  

Stop 1 w i l l  be near Norfol k, New York ( Figure 1 ) to observe a sei smi c 
fiel d station which detects earthquakes that are recorded at Potsdam State 
Col l ege. Stop 2 is at the St .  Lawrence Seaway Devel opment Corporation office 
in Massena, New York ( Figure 1) where engi neers wi l l  d i scuss the S t .  Lawrence 
Seaway System. Stop 3 wi l l  be at Massena Center, New York, the epi central 
reg ion of the Massena�Cornwa l l  earthquake. At this stop res i dents who 
experienced this earthquake wi l l  share their recol l ections of the earthquake 
with you . Stop 4 w i l l be at the Ei senhower Lock where the engineering 
aspects of the l ock  wi l l  be d i scussed . Lunch wi l l  be eaten here, and 
hopeful ly a s h i p  may be observed pass i ng through the l ock .  At Stop 5 we 
wi l l  v iew the Long Sau lt  Dam and observe sei smi c equipment in operation 
to detect l ocal earthquakes . Stop 6 w i l l  be at Moses-Saunders Power Dam 
where engi neers wi l l  di scuss the operations and construction of the dam. 
At thi s  stop there are a number of exh ib its and a 30�minute fi l m  on the 
construction of the St . Lawrence Power Project. 

Al l participants wi l l  meet in Room 1 20, Timerman Hal l at 8 : 00 A . M . , 
S eptember 24 to hear a sl ide-tal k on the sei smol ogy, tectoni cs and 
eng i neering geol ogy of the S t .  Lawrence Val l ey .  Frank Revetta wi l l  speak 
on the Massena-Cornwal l  earthquake of September 5, 1 944. E l l yn Sch l es inger
Mi l l er and Noel Barstow w i l l  d iscuss the sei smol ogy and tecton ics of the 
Northern New York area . Bi l l  Harri son wi l l  d iscuss the engineering geol ogy 
of the St .  Lawrence Seaway and Power Authority of the St. Lawrence Ri ver 
Val l ey .  Sli des w i l l  be shown of  the stops made on the fiel d tri p .  
Partici pants wi l l  then proceed i nto the ha l lway for a brief di scuss ion of 
the sei smicity of Northern New York and the Lamont-Doherty Sei smi c Network . 
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8 : 00 - 9: 00 A.M . 

9: 00. A . M .  

9: 3 0  - 1 0: 00 A . M. 

1 0: 3 0- 1 1 : 00 A . M .  

1 1 : 3 0- 1 2 : 00 A . M .  

1 2 : 00 - 1 : 3 0 P .M. 

1 : 3 0- 2 : 3 0P . M. 

2 : 3 0 - 4: 00 P . M. 

4: 00 - 5: 00 P . M .  

F IELD TRI P  SCHEDULE 

Room 1 2 0 Timerman Hall - Sl i de-talk on se ismol ogy, 
tectonics and engi neeri ng geology of St . Lawrence 
Valley 

Leave for fi eld tri p .  Meet at parking l ot beh i nd 
Timerman Hall .  

Stop 1 Seismic Fi eld Station near Norfol k, New York. 

Stop 2 St. Lawrence Seaway Development Build ing 

Stop 3 Massena Center:  Epi center of Massena
Cornwal l Earthquake. 

Stop 4 E isenhower Lock (Lunch ) 

Stop 5 Long Sault Dam 

Stop 6 Moses-Saunders Power Dam 

Return to Potsdam 

STOP 1 SEISMIC FI ELD STATION 

This  stop wi l l  enable you to observe the operati on of a seismic fi eld 
station  ( F i gure 2). The seismi c equipment i s  contai ned i n  two 55 gallon 
steel drums . I n  one drum i s  a s hort period ( 1  second) hori zontal geophone , 
preampli fi er-voltage controlled osci llato�and an FM radi o  transmi tter. 
The geophone i s  mounted on bedrock whi ch, i n  this case, is the Ogdensburg 
dolomite .  The geophone detects the ground motion and i ts voltage output 
drives the h i gh-gain  preampli fi er. The amplif ier dri ves a voltage controll ed 
osci llator wh ich i s  frequency modul ated by the geophone s i gnal. Th is  seismic 
modulated tone is transmitted a d istance of 1 0  miles via an FM transmitter 
and a h i gh ga i n  directional antenna to T imerman Hall at Potsdam State Coll ege . 
I n  the second drum are five McGraw Ed ison 1 000 Ampere hour a i r  cell s wh ich 
prov i de the power for the amplifier, VCO, and radio  transmi tter for one year. 

At the receiver end is  another h i gh-ga i n  .di rectional antenna and an 
FM receiver .  The s i gnal, together w ith the FM carri er wave, i s  pi cked up 
by the recei ver and passed into a d iscri mi nator where the carrier wave is  
removed . The s i gnal then passes i nto the amplifier and i nto the hel i ocorder 
for record ing .  

; ' . 

! l . 
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STOP 2 ST. LAWRENCE-SEAWAY DEVELOPMENT CORPORATION OPERATIONAL BUILDING 

This stop is at the St.  Lawrence Seaway Development Corporation 's 
Admi.nistration Building at Massena, New Yor k .  At this s top engineers will 
discuss the construction and operation of the St .  Lawrence Seaway . An 
explanation will be given of a wall displ ay whi.ch depicts approximately 
23 00 miles of waterway from the headwaters of the Great Lakes to the Atlantic 
Ocean.  You will also have the opportunity to view a model of the St . Lawrence 
Seaway and Power Projects, including the locks, Long Sau l t  Dam, Massena I ntake 
and Village of Massena . 

STOP 3 MASSENA CENTER - EPICENTER OF THE MASSENA-CORNWALL E�RTHQUAKE OF 
SEPTEMBER 5 ,  1944 

Massena Center is the epicenter of the Massena-Cornwall earthquake of 
September 5, 1 944 ( Figure 3 ) . The epicenter was l ocated from P-pha0e 
arrival times and a least square solution and was found to be at 74 5 � . 9  W 
longitude and 44 ° 58 . 5 ' N l a titude . The depth of focus of the earthquake 
was estimated to be 20 miles . The magnitude of the earthquake was 5.9 and 
a maximum intensity of V I I I  occurred in the vicinity of Massena Center .  The 
total damage was estimated at $2, 000, 000. 

An interesting fact regarding the damage was in the cemeteries . On the 
Canadian s ide of the river the tombstones were generally rotated counter
clockwise, and on the United States side they were generally rotated clockwise .  
I t  appears that this indicates horizontal displacement along a fau l t  line 
parallel to the river even though geologists report no surface evidence of 
any major faul t in the immediate area . However, the tombstones and chimney 
damage indicate an origin somewhere between Cornwall and Massena, which is 
confirmed from the study of seismograms . The cemeteries are the best 
evidence of the rel ative violence of the earthquake in different areas, and 
they furnish the chief 1 ine of division in determining the areas of major  
damage ( Figure 3 ) . 

At this stop we will .observe tombstones that have been rotated and 
translated by the Massena-Cornwall earthquake . Also, two Massena Center 
residents, Messrs . Bob Rickard and James Carton, who experienced the 
earthquake wil l discuss their recol lections of the event .  

STOP 4 EISENHOWER LOCK,  ST . LAWRENCE SEAWAY 

This structure enabl es ships traveling the St .  Lawrence River to pass 
around the Moses-Saunders Power Dam and, along with Snell Lock five miles 
farther east, lowers the ships through a total of 95 feet of elevatio n .  
Both locks have di mensions of 85 0 feet by 8 0  feet and are of concrete 
construction . The locks are buge bathtubs, in a sense, with openings along 
the sides into a passageway ( about 1 3 ' wide by 1 5' high ) on each side which 
slopes to the upstream end of the lock. When a ship comes down the St .  Lawrence 
River and through the canal to the lock, the lower lock gates are cl osed, 
and the water is at the upper canal elevation . The ship moves s l owly into 
the "bathtub , "  the ups tream gates are closed, and then the water is let out 
of the locks through the openings in their sides, down the passageway on 
ei ther side and discharged below the lock . A system of baffles on the 
downstream end prevents excessive turbulence. 
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When a sh i p  comes upstream to the lock, the upper gates are closed and 
the water level is at the same elevat i on as the water surface downstream 
from the lock.  The s h i p  moves i nto the lock, the lower gates are closed, 
and water is i ntroduced i nto the s ide passageways from the upstream end of 
the locks flowing i nto the lock through the s i de openi ngs, thus filling 
the lock and rai sing  the sh i p  to the elevat ion of the canal on the upstream 
s ide .  Then the upper gates are opened and the s h i p  moves out of the lock 
upstream. Recently, some deteri orati'on of the lock concrete has been 
observed, and an extensive study has been made by the C orps of Engineers, 
which i s  resulting i n  appropriate re�edi al measures . 

At th is  stop we wi ll v i s i t  the E i s enhower Lock  Vessel Traffic Control 
Center to v iew i ts functions . Hopefully, we w ill see a s h ip  pass through 
the lock .  Lunch will be  eaten at  th i s  stop and a concess i on stand i s  
ava i lable . 

STOP 5 LONG SAULT DAM 

The Long Sault Dam i s  l ocated just below the foot of Long Sault Island, 
cross i ng both the mai n  channel of the St .  Lawrence Ri.ver and the sma ller 
channel south of Long Sault I sland .  I t  is  located four mi les north of the 
Village of Massena, New York and 6.5 miles west of Cornwall, Ontario, Canada 
(Figure 4) . The Long Sault dam serves as a control for the S t .  Lawrence 
River, developing approximately 82 feet of drop through the Long Sault 
Rapi ds . It i s  a concrete gravity structure having a maximum height of about 
1 32 feet above foundat i on .  The foundati on of the dam is on bedrock (Ogdensburg 
Dolostone) and the dam i s  relati vely noi se  free, therefore i t  i s  an ideal 
location for the i nstallation of earthquake detection equipment. 

Th i s  s top will enable you to observe some sei smic equi pment i nstalled 
i n  the dam by the Lamont-Doherty Geologi cal Observatory and the State 
Univers ity of New York at Binghamton . The dam i s  an i deal place for the 
i nstallation of seismic equi pment because it i s  coupled well to the bedrock 
of the area and is a quiet place. Three i nstruments may be observed on 
the lowest level of the dam: a short-period vertical seismometer, strong 
motion accelerograph ( SMA) and a di gital cassette accelerograph . The verti cal 
sei smometer and the strong motion accelerograph are part of the Lamont
Doherty Seismic Network and the d igi tal event recorder i s  operated by SUNY 
at Bi nghamton . 

The short period (1 second) vertical seismometer responds to the ground 
motion produced by an earthquake. The s ei smometer dri ves a h i gh-gain  
amplifier .  The amplif i er drives a voltage controlled osci llator (VCO) wh i ch 
is frequency modulated by the seismometer s ignal . Thi s  frequency modulated 
audio tone i s  then i nserted into a telephone line for transmi s s i on to Lamont
Doherty Geological Observatory .  At the L . D . G . O .  at Pa,lisades, New York the 
various tones are di str ibuted to the magnetic tape recorder and to appropriate 
discrimi ,nators . The di scri mi nators separate the seismic data from the 
telephone l i ne carr iers . The data i s  transferred to develocorders and/or 
heli corders.  
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The strong motion accelerograph (SMA) was i nstalled by the Lamont
Doherty Geolog ical Observatory . Th i s  i nstrument contains  three accelerometer$ 
that record on film the vertical and hori tontal accel erations produced by 
a strong earthquake . The instrument remains  i n  a standby condition unt i l  
a n  earthquake tri 'ggers i t .  The "P" wave triggers the i nstrument wh ich 
operates ti ll the earthquake is recorded . The. SMA can record a s i ngl e 
earthquake or a sequence of earthquakes and aftershocks . The event 
i ndi cator shows when. an earthquake has been recorded . Before an event i t  
i s  black, after the e�ent, i t  i s  white . 

The reason for recording s uch motions comes from two widely different 
scientiffc needs . Such measurements are necessary with i n  man-made structures 
for engi neers to devel op structural des i gn cri teria i n  earthquake engi neeri n g .  
There i s  very li ttle i nformation about the accelerations produced by 
earthquakes i n  the eastern United States . Secondly, se ismolog ists study i ng 
the deta i l s  of the earthquake source for i nformation on d i mens i ons, stress 
drops and time h i stories of the rupture process need measurements i n  the 
near-field of larger earthquakes . 

The th i rd instrument is a d ig ital cassette sei smograph whi ch bel ongs  
to Francis Wu, SUNY at  Bi nghamton, New York . This  i nstrument i s  tri ggered 
by the "P" wave and records the event on cassette tape . A portable pl ayback
plotter accompanies the i nstrument to provide pl ayback for set-up, testing, 
ma i ntenance and analys i s .  The seismic  data can be transl ated from cassettes 
to any IBM compatible tape and can provide a wide variety of seismo log ical 
analys i s .  

STOP 6 MOSES-SAUNDERS POWER DAM; ST . LAWRENCE SEAWAY, MASSENA, NEW YORK 

The location map i s  shown i n  F i gure 4. Th i s  dam provi des approximately 
912,000 kilowatts of power.  The dam has a head of 81 feet, and beh i nd i t  
i s  Lake St. Lawrence, with i ts fine mari na and Barnhart Island Beach . 

A thi rty mi nute f i l m  w i ll  be shown i n  the aud itorium at the dam, wh i ch 
wi l l  i llustrate the methods and problems of construction . 

A tour of the dam will be made, and from the top of the building 
Lake St. Lawrence can be clearly seen, with some of the zoned and rip
rapped di kes bound i ng it  composed of compacted g l ac ia l  ti l l  with dry 
densities on the order of 140 pcf ( concrete i s  150 pcf) . 



1-10 

Bibliography 

Schlesinger-Miller, E .A. and M . L .  Barstow, 1981, Regional SeismiCity Bulleti n 
of Lamont-Doherty Network, Lamont-Doherty Geological Observatory of 
Columb i a  University, Palisades, New York . 

Milne, W . G ., 1949, The. locat ion ,of the Cornwall-Massena earthquake, September 5, 
'1 944, Publi cations of the Dominion Observatory, 7, 345-362, 1949 . 

Berkey, C . P . ,  1 945, A Geological Study of the Massena-Cornwall Earthquake 
of September 5, 1 944 and its Bearing on the Proposed St� Lawrence 
River Project :  U . S .  Engi neer Office, New York District, p .  11 0 .  

--
---..-,...--:

' 1 958 Foundation Report, Dwight D .  E i senhower Lock, U . S .  Corps 
of Engineers 

' l ' 

1 ' 

r i 
l ' 



2-1 

FIELD TRIP NO. 2 

GEOLOGIC TRAVERSE FROM POTSDAM TO THE THOUSAND ISLANDS 

by 

Bradford B .  VanDiver, S .U . N . Y .  Potsdam 

Introduction 

The Lowlands Adirondacks, or northwes tern part of th�Adirondack 
Mountains Province, contains a record of extremely ancient seas that 
predate the Grenville Orogeny by hundreds of millions of years, and in 
which limes tones, various detrital s ediments, and volcanic materials 
were deposited. The orogeny, now dated at 1100 m.y . in the Adirondacks , 
produced severe metamorphism, intense deformation, igneous activity, and 
a mountain range of H imalayan scale extending for thousands of miles along 
the eastern side of North America as it exis ted then . These mountains 

· 

are referred to as the Ances tral Adirondacks . The Grenville-age rocks 
we see today, in the Adirondacks , the Thousand Islands, and in the 
Grenville Province of Canada, are but remnants of the core of that 
great mountain range, where orogenic processes were most severe (Fig . lA) . 
There ensued a period of erosion that lasted approximately 600 million 
years and left a landscape of low relief with karsts developed in the 
marbles . Flooding by shallow seas that advanced from the eas t, set 
the stage for deposition of shelf sediments in late-Camb rian Potsdam 
time, that·continued until the beginning of the Taconic Orogeny in 
late Ordovician time . This once continuous cover of sedimentary 
rocks has been largely removed from the Adirondacks and Frontenac Arch 
in the last few million years by erosion accompanying the s till
continuing rapid uplift of those regions (Figs . lB, 2) (Isachsen, 1975). 

The principal purpose of this field trip is to examine the 
Precamb rian and lower Paleozoic rocks expos ed in a traverse from Potsdam 
to Alexandria Bay, with special regard for the nature bf the unconformity 
itself. The trip will b e  highlighted at midday by a b oat trip through 
the lovely Thousand Islands . The route and s tops are shown on Figure 3. 

Road Log 

The trip begins from the campus of the S tate University College of 
Arts and Sciences at Potsdam and proceeds on u.s. 11 to Canton, a 
distance of approximately 1 2  miles . In the Village of Potsdam, the 
route passes over Fall Is land in the Raquette River, where the new 
$5 million hydro-electric and water treatment plant is located. The 
island is underlain by highly resistant, Grenville-age, metagabb ro 
exposed j us t  below the two dams . The Julia Anderson Park on the island 
near the second b ridge was built upon this tough bedrock in 1981 as a 
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Figure 2 .  Composite Stratigraphic column for the Adirondacks and bordering 
lowlands of northwestern New York. From Van Diver (1980). 
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replacement for the park lost to the construction of the Potsdam Bypass 
in that same year . To lower the surface 17 inches to the level prescribed 
by the New York S tate Department of Transportation plans , workmen had 
to resort to drilling and blasting of the bedrock .  

Potsdam is located only three miles downstream from the type locality 
for the Potsdam Sandstone near Hannawa Falls , but no exposures of this 
formation are found in the Village. 

En route to Canton, the road traverses rolling pastureland developed 
by differential erosion of Proterozoic rocks of variable resistance , and 
modified by glacial scour and deposition. Till deposits take the form 
of ground moraine , and low drumlinoid hills resulting in an attractive 
"swell-and-swale" topography. Nearing Canton, a high point of the road 
affords. a panoramic view southward that incorporates the moderately 
corrugated profile of the Adirondack foothills in the distance and an 
occasional drumlinoid prominence in the foreground . 

The roadlog mileage count begins just b eyond the Grass River b ridge 
in Canton , at the traffic light .. 

Road Log 

cumulative miles 
miles last 

o.o o.o 

0.6 0.6 

3.1 2.5 

3.5 0.4 

from 
stop 

Intersection N . Y .  68 and U . S .  11. Turn 
left on U . S . 11 toward Gouverneur. 

Railroad underpass . Exposures of dark , 
migmatitic gneiss with pink granitic 
veining . 

. Small marble cut ,  right , with whitish 
banded marble b elow and marble thinly 
interleaved wi th rusty calc-silicate 
rock above . Folding here reflects the 
ductility contrast between these two 
rock types that is characteristic of 
the .Adirondack region in general . Flow 
banding in the marb le displays a remarkab le 
fluidity, whereas the calc-silicate ,  
though also intensely folded, has .been 
extensively ruptured and displaced .  The 
result is a chaotic "marble stew , "  which 
resembles what migh t  be seen if strips 
of crisp fried bacon were swirled in 
smooth peanut butte r .  More of this will 
be seen at Stop 1. 

Low , long roadcut in dark greenish-gray 
calc-silicate rock with subordinate marble 
interlayers, right side of road . Tight 
recumbent folding . 
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STOP 1. This is the now-famous and 
graffiti-ad Snake Roadcut; the name for 
which was first published in the guide
book for the 1971 NYSGA meeting at 
Potsdam (Fig. 4). The cut is a large 
and outstanding example of the plastic 
deformation of the Grenville marbles. 
The "Snake," itself, is a nearly contin
uous, thin band of microcline-rich rock 
on the SE cut (left) that has been 
sinuously infolded with the marble. 
Despite its thinness and obvious stretch
ing, the Snake has survived�nearly unbroken 
over much of its length, A good example 
of a refold can be seen at the NE end, 
where F1 isoclinal folds have been openly 
folded around an F hinge surface. The 
deformation shown ty the Snake is decep
tively simple. Greater complexity, 
perhaps with as many as four separate 
folding events, can be observed above 
the Snake on top of the cut (DANGEROUS!), 
where thin, infolded layers of rusty 
calc-silicate rock have been exposed in 
three dimensions by solution of the 
enclosing and interleaved marble, A less 
dramatic, but safer, example can be 
observed at the right end of the opposite 
cut, near road level. 

In the marble adjacent to the Snake, note 
the dark green, concentric banding of 
diopside, the product of metamorphic 
reaction between the dolomitic marble and 
siliceous parent rock of the Snake. Diop
side concentration diminishes rapidly 
away from the band. Also found in this 
reaction zone are fine-grained brown 
sphene, copper-colored phlogopite, yellowish 
metallic pyrite, green actinolite, black 
tourmaline, and very minor quartz, 

Carl and Van Diver (1971) proposed a 
subaqueous ashfall origin for the parent 
material of the Snake, interrupting a 
shelf limestone sequence, This is suggest
ed both by the composition, and the thin, 
blanket shape of the layer. Other snakes 
of similar material, and some of phlogopite 
may be seen on the opposite cut. 
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STOP 2. o·eKalb Anticline , located 100 
feet from the right side of the road 
(Fig. 5 ) .  This is an overturned anticline 
in dark b rown garnet b iotite schist ,  
with interlayered light greenish gray , 
calc-silicate rocks , altogether a rather 
unusual rock for the Lowlands Adirondacks . 
The fold is interrupted near its hinge 
surface by a two-foot pinkish pegmatite 
dike . As at the "Snake , "  the deformation 
here appears deceptively simple . Contoured 
point diagrams of minor fold axes prepared 
by s everal generations of structural 
Geology s tudents at Potsdam, indicate 
refolding ( this is nearly identical to 
similar diagrams prepared for the Snake) . 
Furthermore, there are a few puzzling 
S-shaped folds at the right side of the 
dike that suggest renewed deformation 
after pegmatite emplacement .  S tudy the 
texture of the dike from side to side , 
and see if you c.an find evidence for this 
interpretation. 

A small cut directly across the highway 
displays a rusty basaltic (diabasic?) 
dike that intrudes the b ·iotite schis t ,  
with contacts that zig and zag alternately 
along schistosity and jointing . At the 
left end , there is a small xenolith of 
granitic rock incorporated in the b asalt.  
Diabasic dikes like this are common in 
the Lowlands Adirondacks . They intrude 
the Grenville-age rocks but not the Potsdam 
Sandstone , and are considered to b e  o f  
late Proterozoic to early Cambrian age .  

Junction Co . 17 in DeKalb Junction. 

STOP 3 .  Red-and-White Roadcuts . This 
is one of the mos t dramatic series of 
new cuts opened by road construction in 
1976-77. The firs t  cut on the right 
( lowest) exposes highly contorted grayish 
marble in sharp, irregular, discordan t ,  
contact with a chaotic mass o f  friab le 
pinkish to dark bri.ck red sands tone , 
sandy intraformational breccia, and con
glomerate , with assorted inclusions o f  
marble . A wedge-shaped conglomerate dike 
is located at the top of the marble just 
to the right of the sedimentary contac t .  
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All of these features undoubtedly result 
from the infilling o f  a sinkhole developed 
in the marble prior to and possibly 
continuing during marine transgression 
in Potsdam time. The contact represents 
an unconformity spanning about 600 million 
years. Similar features may be observed 
at numerous places in the northwestern 
part of the Lowlands Adirondacks, most 
notably in.the Rock Island Road cut 4 
miles north of Gouverneur .(Carl and Van Diver, 19 71) . 

On a regional scale, remnan�s or outliers 
of sandy and conglomeratic sediments like 
this become smaller and less frequent 
southeastward from the continuous Paleozoic 
boundary near the St. Lawrence River, and 
they are largely confined to areas of 
marble. Because of their lack of fossils, 
often chaotic nature, and discoloration, 
their assignment to the Potsdam Sandstone 
is uncertain, but many exposures display 
upward gradation to clean, pinkish to 
white or brown, orthoquartzitic, well
bedded arenites typical of the Keeseville 
member of the unit in this region, Such 
an upward progression may be seen in the 
second large roadcut on the right, up the 
hill, The large, reddish-brown cut opposite 
this consists of well-stratified, quartz 
pebble conglomerates, with thin ortho
quartzitic sandstones on top. A small 
knob o f  marble occurs at road level near 
the lower end of the cut, where clayey 
sediment has been found (cave floor?) , 

Studies by the New York State Geological 
Survey indicate that the Potsdam Sandstone 
and the overlying Theresa and younger 
units dip away from and do not pinch out 
toward the Adirondack Dome, It is assumed, 
therefore, that these units once formed 
a continuous blanket over the region, 
which has been largely denuded during the 
geologically recent, and continuing doming 
of the mountains. It is mainly in thick 
karst fillings like this near the edge 
of the Precambrian terrain, that the 
basal Potsdam, or pre-Po tsdam, sedimentary 
rocks have been preserved. 

Dark gneiss left. 
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Begin Richville Bypass. Dark gneiss , 
perhaps meta-turbidite, with apparent 
preserved small-scale graded bedding. 

STOP�· End of Richville Bypass. Dark 
red cut at right is puzzling, and it is 
hoped discussion will be generated among 
field trip participants. The material 
is similar to, but much more hematitic 
and voluminous than that of the unquestioned 
sinkhole fillings. More "normal" Potsdam 
sandstone may be found at the top of the 
cut. Conglomeratic sandstone dikes in 
marble may be found at the upper end of 
the opposite cut. The left half of that 
cut, however, consists of a whitish 
feldspathic (metapegmatite) rock outwardly 
resembling the marble, and containing 
several thin, diopsidic marble sills or 
dikes. What do you suppose is the or1g1n 
of this rock? See if you can find the 
contact with the marble. 

Begin several marble cuts with abundant 
small reddish conglomeratic sandstone 
infillings. From here to Gouverneur the 
road traverses rolling countryside with 
predominantly NE-trending ridges under
lain by gneiss, and marble valleys. 

Enter Gouverneur. Note the several 
buildings in town constructed of Gouverneur 
marble, essentially the same as the 
marbles we've been looking at. 

Continue on U.S. 11 through the Village. 

Begin several marble cuts. 

Potsdam Sandstone cut right, with bowl
shaped structure at top. These structures 
are commonly found intermingled with 
cylindrical structures near the base of 
the Potsdam over marble. They have long 
been thought to result from the rearrange
ment of sand by sifting into underlying 
small solutional pockets in marble. They 
are copiously developed along the Cream 
of the Valley Road north of the Rock Island 
Road cut. 

Begin several marble cuts, some with dark 
calc-silicate layers. 

i L -
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Marion Construction Materials sand and 
gravel quarry in kame , right. Well 
rounded cobbles , abundant cross-bedding . 

Pinkish alaskite gneiss at x-road, with 
glacial grooves at top . 

Optional stop. Begin several cuts of 
marble with infolded and segmented calc
silicate layers , in direct contact with 
biotite granite gneiss .  

Intersection N .Y .  411 in the Village of 
Antwerp , with cuts in migmatitic gneiss . 
Pass over Indian River. Turn right to 
Theresa.  The road along the way (about 
10 miles) passes by numerous outcrops 
of gneiss and marb le .  The gneiss tends 
to form rounded, elongate , barren knobs , 
with streamlined , glacially smoothed forms . 

STOP 5 .  Theresa Reservoir . The cliff 
on the left side of the road near the 
reservoir, again,  is a reddish conglomerate 
and b reccia similar to those you have 
seen in sinkho;te deposits . Mass ive and 
poorly bedded , it is but one of a wide 
variety of conglomerates and b reccias 
occupying the interval between Proterozoic 
rocks and "normal" Potsdam Sandstone in 
the Lowlands Adirondacks . In this one , 
pebbles are sparse except near the center 
base of the cliff . Upwards in the section, 
the rock b ecomes sandier , better stratified, 
and cross-bedded. The underlying rocks 
are concealed by the cliff , but can be 
seen just below the Niagara Mohawk dam 
nearby. The rocks are all steeply-
inclined gneiss and metaquartzite . The 
Indian River drops more than 80 feet here . 
The dam was built in 1929. on the site of

. 

the original, 65-foot ''High Falls" - almost 
certainly a fault scarp. Raising the 
water to its present level eliminated the 
15-foot "Upper Falls " that were located 
a short distance upstream. 

Stop sign in Village. Turn right, and 
continue to junction with N .Y .  37 . 
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Junction N.Y. 37. Turn right.- Theresa 
lies close to the Paleozoic boundary, 
and here the road climbs onto an extensive 
tableland capped by flat-lying, durable 
Potsdam Sandstone and occasional outliers 
of Theresa sandy dolostone perched on top 
of it. 

Y-junction. Continue left on N.Y. 26, 
past several cuts in Theresa Formation. 

STOP 6-at Plessis. The clean surface of 
the Potsdam Sandstone here offers a 
remarkable display of well-preserved glacial 
scour features, including polish, striae, 
chatter marks, and large grooves. Also 
visible on the smooth surface are abundant 
arcuate cross-bed laminae. The gentle 
undulation of the Potsdam surface seen 
here is barely concealed beneath thin soil 
cover between here and Alexandria Bay. 
Continue north on N.Y. 26 past cuts of 
light gray, thin-bedded Theresa Formation. 

Browns Corners. The flatness of the table
land is most evident here, when viewed 
across open pastureland with less than 
10 feet of relief. Continu_e left to 
Alex Bay. 

Junction N.Y. 12 at Alex Bay. 

Continue straight ahead through the Village 
to Uncle Sam's Boatrides, and park for a 
two-hourCboat trip. 

BOAT RIDE. The purposes of the boat ride are: 1) to give us a welcome 
relief from bus travel; 2) to allow time to eat lunch; 3) to view some 
of the magnificant Thousand Islands, and 4) to view, from the boat, 
exposures of flat-lying Potsdam Sandstone over granitic gneiss at the 
southern tip of Wellesley Island. 

The boat trip will t_ake us first through open water under the beautiful 
Thousand Islands suspension bridge to the end of Wellesley Island. Then 
we will wend our leisurely way back through the cluster of scenic islands 
near the American shore. 

It is now believed that the Proterozoic terrain of the Thousand 
Islands was once blanketed with flat-lying Potsdam Sandstone and younger 
Paleozoic units, as was that of the Adirondack Mountains. In historical 
perspective, the Himalayan-sized Ancestral Adirondacks, resulting from 
the Grenville Orogeny approximately one billion years ago, had by Potsdam 
time, been worn down to a peneplain, leaving the region vulnerable to 
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marine sJJbmergence. Transgression of the so-called "Potsdam Sea" beginning 
ip. late Cambrian(?) time (ca. 525 m.y.a.) , set  the stage for shallow 
marine depos ition of sand, carbonates and clays , the parent materials 
for. the lower Paleozoic JJnits that now rim the Adirondac�s and Frontenac 
Arch . ·  Erosional decimation of these once continuous depos its has been 
accomplished only in the las t 10 million-or-so years as a result of 
the s till-continuing doming of the Adirondacks and concurrent uparching 
of the Frontenac Arch . Presently, only a few scattered remnants of 
Potsdam S andstone remain on the flanks of the Arch in the Thousand 
Is lands region, and on i ts northwestward and southeastward extensions 
into Canada and New York, respectively . We will view one of these 
patches from the boat at the southern tip of Wellesley Island . Farther 
ups tream toward Lake Ontario ,  a much larger remnant has sufvived erosion 
on Howe Island, and s till farther, Wolfe Is land , the larges t of the 
Thousand Islands, is completely b lanketed with limestones belonging in 
the medial Ordovician Black River and Trenton Groups ( the lower Ordovician 
Theresa and Beekmantown are missing) . An exposure of the Proterozoic/ 
Potsdam unconformity that is essentially similar to that of Wellesley 
Is land will be examined at close range at S tops 7 and 8 later. 

The Proterozoic rocks of the Frontenac Arch h ave also been deeply 
eroded ·as a result of the ongoing uplift, leaving only the more resistant 
knobs projecting as islands or shoals . The islands .are generally 
elongated parallel to their s trong northeasterly structural grain, a 
trend that is even more evident in the marb le-gneiss outcrop patterns 
of the Lowlands Adirondacks . For the mos t part , the islands are lovely , 
forested, projections of attractive , pink .leucogranitic (alaskitic) 
Alexandria Bay Gneiss (visible mainly along the shores ) .  Most of them 
take the form of glacier-polished sheepbacks, with gentle s toss sides 
facing northeastwarc;l and s teep cliff sides opposite, indicating a 
southwestward upvalley ice advance, The islands are largely dev:oid of 
glacial debris , except · for some minor till hills , and thin ground moraine. 
This scarcity probably reflects , at leas t in par t ,  the severe· erosion 

' 

resulting from rapid drainage of Lake Iroquois through the S t .  Lawrence· 
Valley , after that outlet was opened by recession of the Wisconsin .ice shee t .  

Following the boat ride, we will return to N .Y. 12; and proceed 
2 miles from the Church Street intersection toward Ogdensburg 
to S top 7 ,  a very large cut on both sides of the road. This is the 
Alexandria Bay Roadcut, a unique geologic site that has been nominated 
for inclusion in the DNAG Centennial Field Guide Project. 

66 . 3  4 .0 STOP 7 .  Alexandria Bay Roadcut , (Fig. 6A, B) 
The ndrtheas tern (downhill) end of this 
cut exposes an angular unconformity of 
profound dimensions , encompassing a time 
gap of approximately 600 million years 
between Proterozoic gneisses and basal 
Potsdam Sands tone. I t  enab les comparison 
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Potsdam Sandstone 
-----------

! Potsdam Sandstone 
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Figure 6. Sketch map of the Alexandria Bay Roadcut, northwest side 
(A) (above) showing gross features as discussed in the text , and (B) (below) 
showing the same section on the other side of the road, with considerably 
more detail. 
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between the contemporaneous erosional 
surfaces developed on gneisses and those 
of the marbles seen earlier. 

The Proterozoic rocks beneath the uncon
formity consist of massive, pink, alaskitic 
gneisses and darker, banded gneisses with 
steeply dipping foliation. These are 
extensively weathered, especially in a 
narrow z0ne directly beneath the base of 
the Potsdam. Note, also, that the upturned 
edges of the gneiss bands are buckled 
below the contact: This zoae may represent 
a fossil inorganic soil developed on the 
pre-Potsdam erosional surface, or preferential, 
pos t-deposi tiona!, groundwater leaching 
along the contact (which may also explain 
the extreme friability of the basal 
sandstone beds) . Can you suggest any 
other possibility? 

Features nearly identical to these have 
been reported on the other side of the 
Adirondacks near Putnam Center, N.Y. by 
Van Diver (1980). The pre-Potsdam erosional 
surface appears to be structurally intact 
and rises slightly to the northeast 
(downhill on the road), forming a boss, or 
knoll preserving the original relief of 
the depositional surface. Basal sandstone 
beds drape over the southwestern slope of 
the knoll, and pinch out against it, while 
proximal younger beds thin out over the 
top of it. Upwards in the section, the 
bedding becomes. increasingly horizontal 
and uniformly thick. Cross-bedding, in 
general, is poorly developed, but is more 
prevalent in the upper part of the section. 

The basal Potsdam beds at this roadcut 
have been described by Kirchgasser and 
Theokritoff (1971) , as mature orthoquartzites 
with scarce clasts of Precambrian rocks, 
suggesting an origin by reworking of 
fluvial sands by an encroaching sea. On 
a regional scale, marine transgression set 
the stage for leveling of the irregular 
Proterozoic surface by filling in all of 
the karst depressions like those seen 
earlier, and covering over projections in 
gneisses such as that of the Alex Bay Cut. 
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Continue northeastward toward Ogdensburg. 

Cross-bedded Potsdam Sandstone cut. 

Cross-bedded Potsdam Sandstone cut. 

STOP 8. Proterozoic/Potsdam unconformity. 
This cut shows features similar to the 
Alex Bay cut, but here the basal sandstones 
display better-developed, low-angle, cross
bedding, The purpose of this stop is to 
allow comparisons between these two exposures 
of the unconformity, as developed on gneiss. 
From here, we will Proceed directly to 
Ogdensburg, and then to Potsdam. 

Begin several excellent exposures of gneiss. 

Cuts in lower Potsdam Sandstone with distinct 
lower and upper lithofacies (see Selleck, 
this volume) . 

Continuing northeastward, the cuts along 
the highway expose progressively higher 
stratigraphic sections of the Potsdam 
and Theresa Formations. Contact between 
the two units is exposed at Chippewa Bay 
(Selleck, Stop 3, this volume; Kirchgasser 
and Theokritoff, 1971) . 

A good overlook to view the river is 
located at 78. 5 miles , at Cedar Point, 

Ogdensburg, at traffic light intersection 
with N.Y . 68. Proceed right to Canton and 
Potsdam. 

Arrive Potsdam. End of trip. 

I 
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TRIP 3 

SELECTED MINERAL OCCURRENCES 
IN ST. LAWRENCE AND JEFFERSON COUNTIES - NEW YORK 
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Probably no other region in the State of New York is better known for 
its wealth of mineral occurrences·.than St • .  Lawrence, Jefferson, and Lewis 
Counties. Indeed, many are among North America's most. famous and classic 
localities (Beck, 184 2 ;  Dana, 187 7 ;  Kunz, 1892; Jensen, 1978; Robinson and 
Chamberlain, 1981) . The vast majority of these occurrences .. are found within 
the Grenville metasediments, which are geologically complex and host a wide 
variety of mineral assemblages. It is the intent of this trip to acquaint 
the participant with a selection of localities that provide a variety of 
geological environments, are of minerological and historical interest, and 
will hopefully afford good collecting opportunities. For additional 
information, the reader may wish to consult some of the .available collecting 
guides (Agar, 192 1  ,& 1923 ; Robinson, 1971; Robinson and Alverson, 197 1 ;  
van Diver, 197 6 ) .  

A brief account of each stop follows, and more detailed information is 
given under individual stop descriptions. 

Stop 1: The Powers Farm at Pierrepont 

Many of the most interesting localities in Northwestern New York and 
Southeastern Ontario are in contact zones between various Precambrian rocks 
and Grenville marble, and particularly in their associated calcite vein-dikes 
(Robinson, 1982 ;  Moyd, 1972 ) .  Such contacts are often of a local nature, 

and host a wide variety of complex skarn-like mineral assemblages. The 
Powers Farm has one such occurrence.where a quartz-tourmaline�biotite 
pegmatite (?) is in contact with coarsely crystallized calcite. 

Stop 2 :  The Mc Lear Mine at Dekalb Junction 

The McLear pegmatite is a Precambrian quartz-microc.line pegmatite that 
formed by replacement of crystalline limestone. The presence of large. 
crystals of tremolite and diopside in the quartz core is unique. 

Stop 3 :  The Gem Diopside Mine at Dekalb 

This classic North American mineral locality is situated in a folded 
quartz-tremolite-diopside metasediment of the Grenville series. Diopside rich 
bands up to several feet in thickness are interlayered with quartz and 
tremolite schist. Small pockets containing diopside crystals occur locally 
within the diopside rich bands and along cross-cutting seams of coarsely 
crystallized tremolite. 
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S top 4 :  The Coal Hill Vein a t  Ros sie 

The Rossie Lead Mines are one of the olde s t  and most famous Nor th 
American mineral localities . The large cry s tals of calcite and galena 
these veins once produced are indeed classics . The Coal Hill Vein is 
perhaps the bes t known and is probably a relatively low temperature 
hydro thermal calcite-galena vein tha t  intruded Precambrian grani te in 
pos t-Ordovician time . 

S top 5 :  The S terling Iron Mine a t  Antwerp 

The S terli ng Mine is probably a recrys tallized Precambrian gossan. 
The original hemati te body was l i kely formed in Precambrian /time when 
iron-bearing solutions derived from underlying pyri tic schis t infiltered 
the enclosing gneiss and marbl �, al tering these rocl<s and r eplacing them wi th 
hema ti te . Subsequent burial and recrystalliza tion is sugges ted by field 
relations hips and a unique mineralogy and paragenesis . 

Ill • b " . "' 

Figu re 1. Diopside Crys tal s - De kalb ,  N. Y. 

Figure 2 .  Uvi te'crys tals - Pierrepon t, N . Y .  

I, 

(after Ries ,  1897) 

(after Dana , 1877) 
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From Satterlee Hall, SUNY Potsdam, proceed south on 
N.Y. 56, through Hannawa Falls, to Brown's Bridge Road. 

TUrn right on Brown's Bridge Road and go to the four 
corners in Pierrepont. 

TUrn right in Pierrepont on N.Y. 68 and continue to 
Powers Road. 

Turn right on Powers Road and proceed to the first 
farm dn the left. 

Stop at the Powers Farm to secure permission to enter 
the property. A small collecting fee is usually 
charged. Continue to the end of Powers Road. 

At the end of Powers Road turn right, following the 
gravel road across .the bridge. 

Park after crossing the bridge. Take the trail to the 
left through the wooded meadow to the collecting site, 
approximately 2 5 0  yards from the bridge. 

This famous locality has produced literally thousands 
of lustrous, doubly terll'iinated crystals of black 
tourmaline (Figure 2). .Although no actual mining has 
ever been done, many hand dug trenches have been made 
by mineral collectors over the last hundred years, and 
excellent specimens continue to be found. Although the 
tourmaline is often called schor�, due to its dark 
color, Dunn and Appleman (1977)  have shown that it is 
actually a ferroan uvite. 

The origin of the deposit appears complex, and the 
local geology is well obscured by copious glacial 
overburden. Well formed crystals of uvite, diopside, 
quartz, biotite, and other species occur in veins and 
contacts between a quartz-tourmaline··biotite pegmatite 
(?) and the Grenville marble. The marble is typically 

recrystallized into coarse, cleavable masses of calcite 
within these veins and contacts. Occasionally the 
calcite weathers away, freeing perfe�tly formed crystals 
of the silicate minerals that can be found loose in the 
soil. 

Good specimens of the following minerals can be found: 
amphibole, apatite, biotite-phlogopite, calcite, 
diopside, pyrite; quartz, scapolite, titanite and a 
variety of interesting pseudomorphs, including amphibole 
after pyroxene (uralite), talc (?) after scapolite, 
pyroxene and quartz, quartz after pyroxene, and goethite 
after pyrite and mica (?) . 
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Take Powers Road back to N . Y. 68 and turn right , 
fol lowing N . Y .  68 to Canton . 

At the junction of N.Y. 68 and u . s .  1 1 ,  turn left 
on u . s .  1 1  and continue through Canton . 

After crossing the bridge in Canton, keep left , 
following u . s .  11 through Dekalb Junction to the 
Trout Lake Road (County Highway 3 3 ) . 

TUrn left on the road to Trout Lake . 

Continue along the Trout Lake Road to the first road 
to the right and park . The McLear Mine is immediately 
to the southeast of this intersection. 

The McLear pegmatite was discovered in 1907 by J . H .  
McLear, on the Kilburn Farm , 3 . 9  miles southwest of 
Dekalb Junction (Cushing and Newland , 1925 ; Shaub , 
1929) . The ore consisted of pure , white microcline 
perthite , which was hand cobbed and shipped to 
Rochester and Trenton for use in the pottery industry . 
By 1929 the Green Hill Mining Company had developed 
both open cut and underground workings , and shipped 
ove.r 120 , 000 tons of pottery grade feldspar (Shaub , 
1929) . By 1938 mining ceased (Tan, 1966 ) . 

The main pegmatite is a lens shaped body 850xll5x60 
feet with a spacial orientation generally paralleling 
the regional NE-SW structural trend of the enclos ing 
Grenville metasediments .  Radiometric age 
determination from uraninite indicates the pegmatite 
was emplaced in the middle Precambrian at 1094 rn . y .  
(Shaub , 1940 ) . The mineralogy of the pegmatite is 

unique , and suggests a complex origin by successive 
replacement of the host crystalline limestone 
by magmatic solutions probably emanating from nearby 
granites ( Shaub , 1929 ) . Based on mineralogic and 
textural zonation the apparent paragenetic sequence 
is diopside + tremolite + quartz + feldspar + quartz , 
giving rise to a gradational contact between the 
pegmatite and wall rock. Later hydrothermal 
alteration caused slight sericitization of the 
feldspars and serpentinization of the diops ide and 
tremolite .  

Minerals that may be collected relatively easily 
include : diopside , microcline , mica , quartz , titanite 
and tremolite . Allanite , apatite , calcite , chlorite , 
goethite, hematite , kaolinite , magnetite, molybdenite , 
pyrite , pyrrhotite, rutile , serpentine , talc , thorite , 
thucholite , tourmaline , uraninite , and zircon occur 
more sparingly. 
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From the McLear Mine proceed south (right) on the 
road to Bigelow for l mile and . park. The locality 
for gem diopside is on the ridge across the field , 
east (left) of the road. This locality is on private 
land , and is NOT regularly open for collecting ! 

This locality has produced some of the finest 
crystals of gem diopside known. Early specimen 
labels may give the locality as the Mitchell Farm , 
as Calvin Mitchell was probably the first person to 
find and distribute specimens in the 1880 ' s .  By 
1889 the famous mineral dealer George L. English 
acquired the mining rights , and by 1892 George F. 
Kunz had described crystals over 3 inches long that 
would yield gems up to 30 carats. For unknown 
reasons the deposit was not worked again until 1967 
( Szenics , 1968) , and interm ittently thereafter 
( Robinson, 1973). 

The mine is situated in a northeasterly trending 
ridge of diopside-tremolite:-quartz schist , 
approximately 4 miles northeast of the Village of 
Richville. The relative proportions of diopside , 
quartz and tremolite vary considerably , and the 
quartz locally forms tightly folded bands. The gem 
pockets tend to form within the diopside rich layers 
and along trernoli te v·eins which follow joints 
perpendicular to the strike. The pockets are o ften 
filled with a compact gray talc and acicular 
tremolite. The apparent paragenetic sequence is 
diopside + tremolite + talc + quartz ± calcite . 
other species that occur less commonly are pyrite , 
plagioclase , and datolite (reported but unconfirmed). 
The diopside invariably occurs as euhedral prismatic 
crystals with well developed forms {lOO } ,  { 1 10 } ,  
{ OOl } ,  { 10 1 } , and several {Okl} and {hkl} prisms 
(Figure l) . 

Continue south to the four corners in Bigelow , and 
turn right on the road to Richville. 

In Richville , turn left on old U . S. 1 1 ,  following it 
through the village to its intersection with U.S. 11. 

Turn left ( south) on U. S .  11 and continue to 
Gouverneur . 

In Gouverneur , turn right on N.Y. 58 (Clinton St.) 
just before crossing the bridge. 

Keep to the left, continuing west on N.Y. 58 to 
Brasie Corners. 

At the general store in Brasie Corners , turn left on 
County Highway 2 , . to Rossie. 
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Just after crossing the bridge in Ros s ie, turn left 
on county Highway 30 , toward Oxbow . 

TUrn right on Mine Road . 

Proceed straight ahead (right) , following the old 
road to the mine . 

Park in the field to the right at the Coal Hill Vein . 

Mining first commenced at the Coal Hill Vein in the 
winter of 1836 , and continued throughout the Civil 
War . The vein was excavated over a length of 600 
feet and to a depth of 200 feet . By 1868 operations 
cea sed , after produc ing over 1625 tons of lead 
(Cushing and Newland , 1925) . During this period many 

fine , large crystals of galena and calc ite were 
recovered , and soon became the object of much 
discussion (Bec k ,  1842 ; Emmons , 184 2 ;  Dana 187 7 ) . 
Fortunately a number of excellent specimens found 
their way into prominent collections and may still 
be seen today at the American Museum of Natural 
History,  Harvard University , Hamilton College , and 
the New York State Museum . The complexity of forms 
on some of the calcite , pyrite , and fluorite crystals 
is nearly unrivalled (Figures 3-5) . 

The vein consists primarily of calcite with 
disseminated galena, and occupies a nearly vertical , 
east-west fault in the enclosing Precambrian granite . 
Inclusions of partially altered wall rock form a 
brecciated zone near the contact. By comparison to 
nearby veins and similar deposits in Ontario , 
emplacement is thought to be post -Ordovician (Beck , 
1842 ;  Smyth 1903 ; Wilson , 1924 ) .  Whether the 
mineralizing solutions originated from below as 
relatively cool , chemically inactive fluids , 
descended from above through meteoric concentration 
from the overlying Paleozoic rocks , or were perhaps 
derived from both meteoric and magmatic waters 
remains an unanswered dilemma ( Smyth , 190 3 ;  
Buddington , 1934; Wilson , 19 2 4 ;  Uglow, 1916 ) . 
Recent SEM studies have unveiled the presence of an 
unusual assemblage of anatase, albite , synchysite , 
and cerian epidote occurring in micro cavities and 
fissures in both the vein material and altered wall 
rock. Hopefully,  a continuing investigation will 
help clarify the origin and paragenesis of these 
veins (Robinson and Chamberlain , in prep . ) . 

Nearly all the following species may still be 
collected from the dumps , but not in the qual ity that 
was produced when the mine was operating : albite , 
anatase, anglesite (?) , calcite , celestine, cerussite , 
chalcopyrite, fluorite , galena , microcline , quartz ,  
sphalerite , stilbite ( ? ) , and synchysite . l . 

r I l ; 
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Return to the Rossie-OXbow Road (County Highway 30) 
and turn r,ight toward OXbow . 

At the intersection with County Highway 113 , bear to 
the right (straight) and continue through Oxbow . 

Just after passing through Oxbow, turn right on the 
road to Antwerp . 

Proceed straight ahead. 

TUrn left (north) on U. S .  lL 

Stop at the Villeneuve Farm on the right side of U . S. 
11 to obtain permission to enter the Sterling Mine 
property. 

Continue north on u . s .  11 to the Sterling Rock Shop 
and mine road entrance on the rig,ht . Park here and 
walk down the old mine lane approximately 350 yards 
to the mine. 

The Sterling Mine was the first u . s .  locality for 
millerite, and is often regarded as having , produced 
some of the world ' s  best specimens of that species . 
The mine lies near the middle of a group of hematite 
deposits known as the Antwerp-Keene belt (Buddington, 
1934) . Mining first began in 1836 and continued 
until 1910 , creating an open pit 500 feet long, 175 
feet wide and 115 feet ' deep, , that produced hundreds 
of , thousands of tons of ore ( Smock, 1889) . 

The geology of this deposit is complex, and a 
detailed mineralogical study is currently in progress 
( Robinson and Chamberlain, in press ) .  The mine is 

situated along a marble-gneiss contact, and the ore 
is intimately associated with a heavily slickensided 
quartz-chlorite rock which is thought to have formed 
by the replacement of the gneiss by corrosive, iron
rich solutions derived from the de�amposition of 
underlying pyritic schist ( Smyth, 189 4 ;  Buddington, 
1934 ; Prucha, 1957 ) .  Both the chloritic rock and 
marble appear to have been replaced by hematite 
resulting in a gossan-like structure which was then 
preserved by a capping of Potsdam sandstone. Open 
spaces were filled with hematite and quartz, and' 
possibly other species not preserved. subsequent 
recrystallization of the quartz imd hematit·e at 
relatively low pressure and temperature· is suggested 
by the presence of Fe-talc and stilpnome�ane, and is 
supported by fluid inclusion studies ( Robinson and 
Chamberlain, in press) • Further changes in the 
composition, eH and probably pH of the mineralizing 
solutions are evident from the presence of magnetite 
pseudomorphs after hematite, both Fe (II) and ·Fe ( III) 
rich stilpnomelanes, Fe-talc and various sulfide and 
carbonate phases . 
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END OF TRIP 

Minerals that can readily be collected are hematite , 
magnetite pseudomorphs after hematite, quartz , 
stilpnomelane ( "chalcodi te " )  , Fe-talc , s iderite , 
goethite , calcite , ferroan dolomite , and more rarely 
millerite and j amborite ( ? ) , all of which occur as 
well formed crystals in vugs in the crystalline 
hematite-quartz ore . Early reports of cacoxenite 
and ankerite can not be confirmed , and likely 
resulted from the misidentification of stilpnomelane 
and siderite ( Robinson and Chamberlain , in press ) .  

Return to Potsdam is best made by following u . s .  1 1  
north , approximately 44 miles . 

Figure 3 .  Calcite Crystals - Rossie , N. Y .  (after Whitlock, 1910b) 

_ .... - · - -

Figure 4. Pyrite - Rossie , N . Y .  
(after Dana , 187 7 )  

Figure 5 .  F luorite - Ros sie , N . Y .  
(after Whitlock ,  1910a) 
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F I ELD TRIP NO . 4 

STRATI GRAPHY, STRUCTURE, AND GEOCHEMISTRY 
OF GRENVILLIAN ROCKS IN NORTHERN NEW YORK 

by 
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The geol ogy of the northwest Adi rondack l ow lands is characterized by 
northeast-trending bel ts of h ighly deformed rocks, chiefly marb l es and 
gneis ses, a l l metamorphosed to upper amph i bol i te fac ies grade duri ng the 
Grenvi l l i an Orogeny . A cl ear pi cture of the structure and s trati graphy 
of th i s  regi on has proven el u s i ve due to effects of recrystal l i zati on, 
mul ti pl e fol d ing, anatexi s and magmatism duri ng metamorph ism • .  

Several d ifferent structural and stratigraph i c  model s h ave been 
proposed wh i ch i l l ustrate the di vers i ty of opin ion surroundi ng these 
rocks . Engel and Engel ( 1 953 ) bel i eved the s tratigraphy to be part of  
the overturned, southeastern l imb of a regi onal anti c l i norium whose upri ght 
l imb l ay to the northwest i n  Canada . They recogn i zed five major strati
graph ic  units which, from NW to  SE  in  order of  decrea s i ng age, i ncl ude 
the fol l owing :  

1 )  B l ack Lake metasedimentary bel t ;  2)  Gouverneur, or Lower Marbl e ;  
3 )  Major Gneiss  bel t ;  4) Balmat-Edwards, o r  Upper Marb l e ;  .and 5) Harri s vi l l e
Russel l bel t ( see map, Figure 1 and cross-section, Figure 2) . 

A model by Lewi s ( 1 969) i ncl uded two major marb l e  un its ,  separated by the 
Major Gneiss,  which were conti nuous across the northwest Adi rondacks but 
repeated i n  l i near, northeasterly bel ts by tight, upright fol d s .  More 
recently Foose ( 1 974) and Wi.ener ( 1 981 ) postul ate that there i s  but one 
carbonate hori zon repeated by mul ti ply-refol ded nappes . 

There seems to be agreement that a l ask it ic  gnei sses ( l eucognei sses)  
wh i ch core domical structures i n  the northwest Adi rondacks consti tute a 
basal hori zon over which marbl e and gneiss precursors were depos ited . 
Geochemical data and recent fiel d mapping  reveal a rel ict  strati graphy 
cons istent with an ash fl ow tuff ori g i n .  Geochemi cal data from the Major 
Gneiss are cons istent with an ori g i n  as  s l i ghtly reworked, dacitic  tuff . 
Resul ts of mappi ng by S t .  Joe Resources Company geo l og ists ( i ncl uding 
deLorra ine) are best i nterpreted as two di sti nct carbonate un i ts separated 
by the Major Gnei ss . The basal  marbl e, here termed the Gouverneur marb l e  
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type, di rectly overl i es the l eucogneisses and compri ses the Engel s '  B l ack 
Lake, Gouverneur ( Lower Marb l e ) ,  a nd Harrisvi l l e-Pi tcarin  marb l es  ( part of 
the Bal mat-Edwards, or Upper Marb l e  of the Engel s ) . Major Gne iss  overl i es 
thi s  marb l e  and, i n  turn, i s  overl a i n  by an  upper marb l e, hereby cal l ed 
the Balmat-Edwards marb l e  type .  Thi s  model i s  s i mi l ar i n  some respects to 
that of  Lewis ( 1 969 ) . 

The purpose of th i s  f ield  tri p i s  to i nvesti gate reg i onal strati graphy 
and structure from the perspective g i ven here . We wi l l  poi nt  out numerous 
areas where further i nvestigation i s  needed, particularly  wi th regard to 
the rol e of magmatism duri ng (before? )  metamorphi sm .  He wi l l  a l s o  d i scuss 
the ori g i n  of some of the gnei s s i c  rocks i n  v i ew of recent geochemi cal data . 

Stop Ne . l .  New roadcut on Route 81 2 north of Harri s vi l l e  near bridge over 
Oswegatchi e Ri ver, Harri sv i lle  quadrangl e .  

W e  start our trip i n  the Harri svi l l e-P i tcarin marb l e  bel t adjacent to 
the H igh l ands - Lowl ands boundary whi ch l i es just to the southeast .  Marb l es 
here bel ong to the Lower marb l e  bel t ( Gouveneur marb l e  type) and overl i e  
the Cl ark Pond l eucogneiss body wh i ch l i es to the southwest .  Formerly ; 
this bel t was i ncl uded in  the Upper or Balmat-Edwards marb l e  bel t of the 
Engel s .  These marbl es cons i st  of coarse-grai ned, l i gh t  gray and wh i te, 
banded, graph i ti c-cal c it ic  marbles wi th accessory brown tourmal i ne, l ocal 
chondrodi te and d iops i de .  A th i n  l ayer of Major Gnei ss between Geer ' s  
Corners and P itcarin  separates the Lower ( cal c it ic )  marb l e  from the Upper 
( s i l i cated-dol omit ic )  marb l e  to the north toward Ful l ervi l l e  and Balmat . 
Note the l obate form of the i ntrus i ve body of quartz-syen i te exposed on 
the right-hand s ide of the outcrop .  

Stop No .  2A . s t .  Joe Resources Co . #2 Mi ne area at entrance to Balmat 
#2 mi ne, Route 81 2 ,  Gouverneur quadrangle .  

Exposed here i n  the core of the Balmat sync l i ne i s  uni t 1 4 ,  one of 1 5  carbonat_e units compri s i ng the stratigraph i c  section at Balmat . Overal l 
pl unge of the sync l i ne ( overturned) i s  NNW .  Note the profus i on of i s o
c l i nal fol ds, rootl ess fol d  h i nges, transposed l ayeri ng, and fragmented 
s i l i cate l ayers i n  marb l e .  Look for bl aded tremol i te c l usters, d iops i de, 
quartz, serpentine, and dol omi tic and cal c it ic  marb l es .  Contrast the 
compos i ti on of th i s  marb l e  with that at Stop l .  Nearby i s  the o l d  #2 
mi ne-mi l l  compl ex, now unused because mi l l i ng operations have sh ifted to 
the new #4 mi ne area . However, #2 shaft sti l l  serves as an access and 
escape route for the #2 mi n i ng area . Th i s  is  the s i te of ori gi nal mi n i ng 
i n  the Balmat di strict, having begun i n  1 9 30 ,  a l though sphal eri te showi ngs 
were reported as early as 1 838 by Ebenezer Emmons .  

Stop No .  2B . Area to right of gate at entrance to #2  mine area ; o l d  American 
Tal c shaft. 

Exposed here i s  Unit 1 3 ,  a tal c-tremol i te-anthophyl l i te sch i s t .  
Suggested by Engel ( 1 962) a s  a shear zone metasomati cal ly  enri ched i n  Mg, 
i t  more l i kely i s  a s i l i ceous meta-evaporite uni t .  I ts di sti nctive 
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Tab l e  1 :  Chemis try of Popp l e  H i l l  rock types ( Stop No . 4) 

Banded gneiss 
(6 sampl es ) 

average 
6 9 . 68 + 
1 4 . 6 1  + 

3 . 66 + 
1 . 1 8  + 
2 . 1 1  + 
3 . 50 + 
3 . 43 + 
0 . 47 + 
o . o5 I 

0 
1 -:-9 2  
0 . 57 
0 . 82 
0 . 28 
0 . 25 
0 . 39 
0 . 40 
0 . 1 1  
0 . 0 1  

Leucosome i n  
banded gnei ss 

( 4  sampl es ) 

average 
7 1 . 00 + 
1 5 . 1 5  + 

1 . 58 + 
0 . 35 + 
1 . 0 5  + 
3 . 42 + 
7 . 1 4  + 
0 . 1 2  + 
o . o3 I 

0 
4-:-03 
1 . 42 
0 . 90 
0 . 1 6  
0 . 29 
0 . 88 
2 . 38 
0 . 08 
0 . 0 1  

Mas s i ve 
subporphyro-
bl asti c rock 

( 7  sampl es ) 

average 0 
6 3 . 39 + 2-:-3o 
1 6 . 74 + 0 . 74 

6 . 04 + 0 . 96 
2 . 05 + 0 . 36 
3 . 9 2  + 0 . 36 
3 . 50 + 0 . 45 
2 . 65 + 0 . 6 3  
0 . 82 + 0 . 1 4  
0 . 09 + 0 . 02 -- -

Leucos ome i n  
subporphyro-
b l astic rock 

(4 sampl e s )  

averaee 0 67. 5 + 4":"45 
1 6 . 37 + 1 . 84 

2 . 1 7  + 0 . 82 
0 . 70 + 0 . 39 
1 . 39 + 0 . 26 
2 . 56 + 0 . 54 
8 . 27 + 1 . 9 3  
0 . 25 + 0 . 1 4  
0 . 03 + 0 . 02 -- -

Total % 98. 69% 9 9 . 84% 99 . 20% 99 . 19% 

Rb ( ppm) 
Sr 

1 24 . 40 + 
261 . 1 0  + 

1 3 . 60 1 61 .90 + 
59 . 7 0  264 . 80 + 

55.90  1 27 . 60 + 1 2 . 60 2 1 1 . 30 + 44 . 30 
86 . 50 70 2 . 00 + 85 . 80 560 . 00 + 1 1 5 . 70 

y 
Zr 
Nb 
Ba 
Pb 
Th 
Z n  
C u  
N i  

S i 02 
Al 2o3 
Fer 
MgO 
CaD 
Na

6
o 

Kz T1 02 MnO 
TOTAL 

Rb 
S r  
y 
Zr 
Nb 
Ba 
Pb 
Th 
Zn 
Cu 
Ni 

24.70 + 1 1 . 00 27 . 90 + 1 9 . 70 
1 94 . 50 + 34 . 00 46 . 20 + 1 9 . 20 

1 1  .70 + 2 .90 8 .00 + 3 .00 
581 . 0 0  + 6 6 . 00 786 . 00 + 254.00 

1 9 . 20 + 4 . 00 39 . 50 + 7 . 60 
4 . 70 + 3 . 1 0  3 . 40 + 2 . 80 

77 . 40 + 1 9 . 7 0  1 9 . 40 + 1 5 . 20 
5 . 00 + 5 . 90. 4 . 00 + 2 . 80 

21 . 60 + 3 . 00 1 4 . 6 0  + 0 . 50 

3 5 . 00 + 1 0 . 40 
223 . 4o I 36 . 30 

1 2 . 50 + 2 .00 
942 . 00 + 230 . 00 

1 4 . 40 + 4 . 30 
29 . 40 + 1 9 . 50 

1 o4 . oo I 1 4 . 40 
0 . 00 

1 5 . 00 :t_ 0 .  50 

1 3 .80 + 1 4 . 00 
2 3 .  50 + 1 9  . 70 

7 . 40 + 5 . 70 
1 582 . 00 + 464 . 00 

29 . 60 + 6 . 00 
2 . 30 + 2 . 40 

39 . 20 + 2 3 . 20 
1 .90 + 2 . 50 

1 3 . 90 + 0 . 70 

·•Table 2:  Chemi s try of Hermon porphyrob lastic  gne i s s  between Hermon and Kent 
Corners (Optional Stop) 

Gneiss Xenol i th-l i ke dark rock w i th i n  gneiss 
( 5  sampl es ) Samp l e  number: 
average 0 1 6HR3 82- l H  82-2 

6 5 . 9 5  + 1-.-1 3 56 . 56 
1 6 . 23 + 0 . 27 1 8 . 76 

4 . 43 + 0 . 3 1  7 . 23 
1 . 42 + 0 . 1 4  2 . 46 
2 . 49 + 0 . 22 4 . 49 
3 . 46 + 0 . 60 5 . 36 
5 . 23 + 0 . 22 3 . 63 
0 . 64 + 0 . 02 1 . 01 
0 . 05 + 0 . 03 0 . 08 

9 9 . 90% 9 9 . 58% 

1 36 . 8  + 5 . 0  1 1 7 . 4 1 08 . 5  1 0 5 . 8  
405 . 5  + 1 1 . 2 425 . 0  426 . 6  41 3 . 8  

39 . 6  + 4 . 1  6 4 . 7  9 3 . 5  48 . 4  
281 . 9  + 1 6 . 5  459 . 1  447 . 1  287 . 4  

1 3 . 7  + 0 . 9  1 8 . 0  1 8 . 0  1 0 . 4  
1 047 . 0  + 5 2 . 0  703 . 0  561 . 0  890 . 0  

28 . 0  + 1 . 3 23 . 4  30 . 1  29 . 4  
1 0 . 8  + 2 . 4  6 . 5  1 1 . 8 1 5 . 0  
57 . 4  + 1 2 . 4  1 27 . 1  1 56 . 4  8 5 . 2  

0 . 0  0 . 0  4 . 6  0 . 0  
1 5 . 1  + 0 . 9  1 5 . 9  1 6 . 9  21 . 3  -

i ' 
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Amphi bol i tes are general l y  conformab l e  and i n  s harp contact with 
banded gnei s s .  They contai n  bi oti te-sel vaged l eucosome that resembl es 
i ts host i n  pl agioclase content and l ow Ba and Rb . 

Leucosome i n  banded gneiss i s  of grani ti c  compos i tion with K-feldspar 
domi nant over pl agi ocl ase and 25-35% modal quartz . L i ke the h os t  gneiss,  
l eucosome i s  enriched in Ba, Rb and Sr .  Textures range from xenomorph i c  
granul ar to strongly fl aser and catac l asti c .  Porphyrocl asts are surrounded 
by wreaths of mortar s imi l ar to that surrounding K-feldspar  augen i n  the 
Hermon gneiss . A pos s i b l e  mode of orig in  i s  that  of partial mel ting a l ong 
shear zones at some early stage of metamorphi sm and fol d ing . 

What was the proto l i th of the major gneiss?  Perhaps dac'i te vol canics 
that were s l ightly weathered and reworked as p roposed for paragnei ss i n  
NW Ontari.o by van de Kamp and Beakhouse (1978) . There i s  at l east one · 

l ocal i ty where cross beddi ng seems preserved . Si l l i mani te content i s  
var iab l e  and may occur as  thi n  l enses or i n  th i n  secti ons, but  A l  0 i s  
general ly l ow for a shal e .  Harker di agrams show i gneous trends ( �x�ept 
for Na and K)  and the rock lacks enough CaD, Cr and Ni to represent the 
compos i tion of many graywackes . An Na/K ratio of 1 .0  i s  obtai ned i nstead 
of 1 . 2-1 . 4  characteristic of graywackes when l eucosome i s  i nc l uded i n  an  
assessment of average outcrop compos i ti on ( Carl , 1981) . The mass i ve rock 
at the Popple Hi l l  outcrop with i ts more mafic chemistry may represent a 
vol can ic  feeder for material now i nco-rporated i n  the adjacent banded gnei ss . 

Stop No.  5A . Bridge over Matoon Creek, Route 58, near Ha i l esboro, Gouverneur 
quadrangle. Small outcrop on north s i de of road. 

Gouverneur marb l e  and gray, gran it ic  i ntrusive rocks exposed here .  
Note the l i ght  gray i ncl us ion o f  marb l e  ( shaped l i ke a steer ' s  head) i n  
the darker gray granitic  rocks . Si.mi l a r  gray gran it ic  rocks are wel l  
exposed a l ong Route l l  as far south as Antwerp ; thi s stri ng of graniti c  
bodi es extends a s  far northward as Moss R idge on the B i ge l o  quadrangl e .  
North of Battl e Hi l l  at the south end of Moss Ri dge ( Gouverneur quadrang l e ) ,  
the gray gneiss undergoes a trans i tion from gray to spl otchy gray and red , 
to p ink/red grani te. I ts red col oration north of Battl e H i l l  causes the 
unit to resemb l e  the basal leucognei sses . We suggest that Moss R idge i s  
the northerly extension of the grani te i ntrus ive bel t and probably cons t i 
tutes a s i l l -l i ke body with in  Gouverneur-type marb l es . As such, i t  i s  
unrelated to the basal l eucognei sses a s  was proposed by Foose ( 1974) . 
Moss  R idge a l s o  l acks a pronounced pos i t i ve magnetic anomaly that i s  
common to other l eucognei ss bodi es . 

Stop No . 58 . "Trai n wreck" Outcrop - Fragments of "bas a l ti c "  rock i n  
Gouverneur marble .  

C l usteri ng of b l ocks and the i r  rectangul a-r outl ine suggests di srupti on 
of a bas a l ti c  di ke duri ng fol di n g .  Mi neral ogy of the d i k e ,  however, i s  
adjusted to metamorphi c  condi ti ons . P l  ag i ocl ase i s  absent i n  contact zones 
in the di ke rock wh i ch contains mei on i te scapol ite, d iops i de, mi crocl i ne ,  
sphene, tremol i te, bioti te, quartz, tourmal i ne and apati te .  Th i s  roadcut 
also conta i ns a basal t d i ke that is not d i srupted . 



4-8 

Stops No .  6 and 7 .  The Hyde School "a l askite" body :  l eucogneiss and 
amphi bol i te at the southwest end, a nd tona l ite at the northern edge 
a 1 ong the Hyde road,  Pope Mi.ll s quadrangl e .  

The Hyde School i s  the best exposed of several domical l eucogneiss 
occurrences i n  the Northwest Adi rondacks . Many years ago A. F.  Buddi ngton 
proposed th.at the gneisses represent gran i t i c  i ntrus i ons i nto anticl i nal 
crests { phacol i ths )  duri ng GrenVi l l e fol ding and metamorph ism .  The Hyde 
School body , however ,  i s  anything but  a s impl e dome. I socl i nal ly fol ded 
and refol ded amph i bol i te l ayers are shown to mimi c the l arger structures , 
and there i s  evidence that a l l "domes " are protruberances of a s i ngl e ,  
mul ti ply-fol ded, l ower strati graph i c  un it  present throughout the l owlands . 
The Hyde School body has been recently mapped by Erv Brown . 

""' � -

The b l unt , southwes terly-p lung i ng end of the Hyde body overl ooks a 
sol ution val l ey i n  the surrounding Lower Marb l e  uni t .  Amphi bol i tes 
i nterl ayered with l eucogneiss  (al ask i te )  are v i rtua l l y  undisturbed at th i s  
l ocal i ty .  Some are broken with coarse-grained quartz and fel dspar 
occupyi ng the break .  Extens ion i n  the di recti on of p l unge or l atera l l y  
i n  the pl ane of fol i ation produced tens ion  wi th i n  these rel ati vely competent 
l �e" . r 

Carl and Van Di ver ( 1975)  recogni zed a stratigraphy of sorts w ithin  
the l eucognei ss and made comparisons of major el ement chemi stry wi th ash 
fl ow tuffs . The presence of dark tonal i te-trondhjemi te gneiss  un its wi th i n  
a domi nantly granit ic  gneiss sequence was compared to the capp i ng of ash 
fl ow tuff sequences by l ater, more fl u i d ,  pl agi ocl ase-ri ch extrus i ves . 
The l ower parts of ash fl ow sequences have rhyol i ti c  tuffs deri ved from 
the uppermost ,  most di fferentiated portion of the underlyi ng magma chamber . 
The pl ag ioclase cap rock represents a l ater outpouri ng of more fl u id  
magma at greater depth . The· s tratigraphic sequence on the surface,  thus , 
represents an  i nvers i on of the zonati on that exi sted i n  the underlyi ng 
magma chamber ( F i g u re 3 ) . 

Uni ts of tonal i te-troudhjemite occur a l ong the western margin  of the 
Hyde School exposure and i n  the center of the southern dome . I f  these are 
truly the cap rock of ash fl ow tuffs , then a wal k  northward ly al ong the 
Hyde road i s  upward i n  the s tratigraph i c  sequence . It  i s  a l so  a l ook 
deeper i nto the magma chamber that gave rise to that sequence . 

Support for an ash fl ow tuff ori g i n  has recently come from geochronology 
studi es of Bob Lepak ( 1 983 ) and Tom Maher { 1 981) ,  students of Norman Grant 
at Mi ami Univers i ty of Oh i o .  They find a crystal l�7ati on age for precursors 
of the l eucogneiss  at 1263 + 25 Ma and an i nit ia l  Sr/86s ratio of 
0 . 7033 + 0 . 4 .  Sampl es wi thrli gh Rb/Sr ratios g i ve evi denc& for open system 
behavi or of Sr that is  proposed ( by other workers ) to have occurred i n  
s i l icic  vol can i cs . Th is  Sr l oss i s  attributed to factors such as the 
reorderi ng of K-fe ldspar structural state duri ng cool i ng of the tuffs , 
or by Sr l oss i n  fl u i ds prior to or duri ng metamorph ism.  

l .  

l . 

f l . 
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Carl has analyzed rock samples taken a l ong the Hyde road from gran i t i c  
l eucogneiss i nto the tona l i te-trondhjemite uni t .  Chemistry i s  g i ven w i th 
respect to l i thol ogy i n  F i gure 2 .  Note the change from s i l i ceous to more 
mafic cbemi s try toward the pl agi ocl ase uni t and an " upward " i ncrease i n  
MgO , CaO , Na2o ,  Ti 02 , N i , Cu , Sr ,  and Ba . There i s  a decrease i n  S i 02 , K20 ,  
Rb , Y ,  Zr ,  N5 , Pb , and Th . Ana lyses by Cal vi n Pr ide , Uni vers i ty of 
Ottawa , show l ess total rare earth el ement content ( and no negati ve Eu 
anomaly)  i n  the caprock than in the underly ing l eucognei ss . The 
caprock i.s s l i ghtly <> n r i ched i n  l i ght REE rel a t i ve to heavy REE than 
is the underlying l eucogneiss ( La/Yb ratios  of 9 .  7 vs . 8 . 0) . 

Tbese trends are remarkably s i mi l ar to those recorded i n  a verti cal 
sequence of the B i s hop Tuff i n  Cal i forn ia  by Wes H i l dreth ( 1 979 ) . The 
l ower , s i l i ceous part of that sequence is enriched i n  the smal l ,  h i ghly 
charged cations Y ,  Nb , Th , and La .  I t  is  a lso  enri ched i n  Rb and has  a 
s trong negative Eu anomaly.  Ba and Sr  enri chment occurs in  the more mafic  
caprock .  I n  contrast to the l eucogneiss  sequence ,  however , H i l dreth reports 
the caprock enriched i n K over Na ( odd ! ) and i n  Z r  conten t .  

Large porti ons of the l eucognei ss sequence must have been rap id ly  
extruded and deposi ted as is  the case for i nd i v i dual f lows i n  a tuff 
s equence.  Depos i t i on of other portions , however , must have occurred 
intermi ttantly and i n  water because of i nterl ayering wi th numerous th i n  
amph ibol i tes (mafic tuffs ? ) , cal c-s i l i cates and garnet-s i l l imanite gnei s s .  
Extensive compaction ,  recrysta l l ization and fol d ing evi dently ob l i terated 
al l textural evi dence of the precursors . 

Stops No . 8 and 9 .  

Our drive wi l l  conti nue northward from the Pope Mi l l s  to the Edwardsv i l l e  
quadrangl e ,  i f  there i s  time and des i re to do s o .  New roadcuts i n  mi gmat ite ,  
K-fel dspar porphyrobl astic gneiss and the l argest roadcut ( that we have 
observed ) i n  an a l as k i te body at the F ish  Creek "phacol i th "  awa i t  your 
vi ewi ng pl eas ure. Turn around wi l l  occur e ither at Stop 7 or at the 
Edwardsvi l l e  grocery on B lack Lake after refreshment and an up-date on 
the f ish ing .  

Optional Stop on return to Potsdam: Hermon porphyroblastic  gne iss , 2 m i l es 
southwest  of Hermon toward Kent Corners , Bige l o  quadrangle .  

Th i s  augen gneiss  i s  part of a mappab l e  un it  that overl i es the banded 
paragnei ss a few ki l ometers to the south . Contacts are both gradati onal 
and abrupt. Simi l ar porphyroblastic  uni ts of di fferent stratigraph i c  
pos i tion have been l abe l l ed "Hermon grani te"  el sewhere i n  the NW Adi rondacks , 
but we show you the l oca l i ty that,  i n  soft dri nk terms , i s  the "real th i ng . "  

The underly ing major gne iss  has i ts porphyroblastic  as pects : sheets 
a meter th ick  may be interl ayered wi th banded gnei ss , or scattered K-fe ldspar 
porphyrobl as ts may occur i n  migmati te outcrops . On the other hand , the 
Hermon gnei ss conta i ns dark l ayers and xenol i th- l i ke fragments of fi ne
grai ned rock that ,  megascopical ly at l east,  resemb l e  the major gnei s s . 

' .  
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How then to r-egard this rock type wi th i ts cl ose proximity to the major 
gnei ss, i ts K-fel dspar augen, catacl astic and recrystal l i zed textures and 
i ts contai ned b its of dark rock? Engel and Buddi ngton bel i eved i t  to be 
"reconsti tuted" paragnei ss  to whi ch K2o was added . Other s uggesti ons 
i nc l ude a metamorphosed grani tic  i ntrus ion, recrysta l l i zed myl oni te, 
K-fel dspar-rich vol canics and arkos i c  sediment . 

F i ve samples taken al ong thi s  road (Tab l e  2 )  show uni form chemistry. 
The Hermon gnei s s  conta ins l es s  s i l i ca and more Al z03, K2o, Sr (but hardly 
more CaD ) ,  Y, Zr, Ba, and Th than banded major gne1ss at Poppl e H i l l  
(Table 1 ) .  Those dark, xenol i th-l i ke fragments are more mafic than most 
major gneiss sampl es wi th notab l e  enrichment in Zr, Y, and zn . 
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TRIP 5 

THE TRENTON GROUP OF THE BLACK RIVER VALLEY 

by 

Robert Titus , Hartwick College 

The Trenton Group is made up of six formations (Kay , 1937,  1968) . 
In ascending order these are the Napanee , Kings Falls , Sugar River , Denley , 
Steuben and Hillier limestones (Fig . 1) , To the east it  grades into the 
Dolgeville facies and the Utica Black Shale .  The unit i s  thickest in the 
Watertown area where it is about 160 m thick. Eastward it thins to about 
130 m in the Trenton Falls vicinity , losing strata at both the bottom and 
top {Fig . 2) . East of Trenton Falls the unit thins dramatically and at 
Canajoharie Creek it is only 5 m thick. Early Trentonian rocks continue 
to be found east as far as Glens Falls and the Champlain Valley . 

The Trenton Group was deposited during the Vermontian phase of the 
Taconic Orogeny . The dominant events affecting the Trenton Group were two 
episodes of inversion of topography , one occurring at the beginning of 
Trentonian deposition and the other occurring at its close. 

During the early Trentonian (Rocklandian, Kirkfieldian, Shorehamian 
and early Denmarkian) the first inversion of topography occurred . Uplift 
in the source areas of the east was accompanied by very gradual downwarping 
in the New York State vicinity. The shallow carbonate seas of the Trenton 
Group invaded New York west and east of the Adirondack Arch (Fig. 2 & 3) . 
To the east carbonates equivalent to the Kings Falls and Sugar River lime
stones were deposited. These were overlapped by the Utica Black Shale 
during the middle Shorehamian (Fisher,  1977) . By the end of the Shore
hamian, the Adirondack Arch had been submerged and breached by the black 
shales (Fig. 2 & 3 ) . The shale facies migrated almos t as far as Middleville . 

During the early Denmarkian the advance of the black shale facies 
slowed and the carbonate - black shale boundary settled in an area j ust 
east of Trenton Falls (Fig . 3) . The Dolgeville facies represents a bank 
margin slope transitional between these facies. The early Trentonian 
version of topography was over and subsidence slowed sufficiently for the 
carbonate deposition to catch up with and exceed it (Fig . 3) , The middle 
Trentonian was thus a period of shallowing seas and a regressive facies 
pattern is found . Shallow water facies migrated in from the west and the 
bank margin steepened (Fig . 3 & 5 ) . 

The period of shallowing culminated during deposition of the middle 
Steuben Limestone (Figs.  3 & 5 ) . Thereafter the second and final inversion 
of topography occurred . The deeper , more micritic facies of the Hillier 
Limestone first appears in the vicinity of Westernville (Fig. 2) during the 
middle Cobourgian . The carbonate of that vicinity were soon overlapped 
by the Holland Patent Shale. With time, the Hillier Limestone migrated 
westward followed by the black shale facies . By late Cobourgian the 
carbonates had retreated to well up in the Black River Valley area (Fig.  3 
& 5) . They were sooq overwhelmed by black shales which swept across them 
into the interior of North America as the Hudson Valley phase of the 
Taconic Orogeny quickened . 



5-2 

/ 
/ 

" 

" 
" 

" 

/ 
" 

0 10 20 
m i l e s  

Ontario 

L a k e  

Ontario 

" 
" 

Penn. 

" 
" 

" 

" 

Lake 

" 

" 
" 

" 

Figure 1 .  The study area. 

Penn. 

0 10 20 

K i l o me t e r s  I 

M o n t r ea l e 

New Yor k  

I 
I 

I I 
I 

I 
I 

I 
I 
I 

I 
I 

I 
I 

I I 
I 
I I 

I 
I 

I 
I 

I 
I 

I 
I 

I 
I 

I 
I 

I 
I 

Vt. 

M a s s .  

I l 
I LL� 

L .  



T' -

DEER RIVER SHAlE STR ATIGRAPHY OF -

* HOllAND PATENT 

w SHALE * HILLIER L •. 

z • STEUBEN L• . 5 
• 

� UTICA 
v • SHALE 

' • 

l 

t 
DENLEY L •. 

z • w 
• • � z J 
� " 

• I 
, z  D 

� .  �·  SUGAR RIVER L,. 
� ·  _ z  

z • •  * KINGS FALLS L•. w - Adirondack O Q  
- �  · �  Arch 0: ( 

Q M 
, z  NAPANEE L,. 

w •  ��  I 
� 

Figure 2 .  Strat igraphy of the Trenton Group . Vertical lines indicate the important outc rops studied. 
They are as follows : A. Canajoharie Creek; B .  lnghams Mills, below the dam on Ea..-; t  Canada C�:eek; 
C .  Butter.mUk Creek, 4 km. north of Middleville; D. Mill Creek, Gr:avesvi l l e ;  E. Trenton Fall s ;  F. Quarry 
on West Canada Creek. Prospect ; G. Quarry on Rt .  365, south of Barnevald; H .  S t1 eam cut along R t .  2 7 4 ,  
near Westernvil l e ;  I .  Sugar River along R t .  1 2 ,  north of Boonvi lle; J .  Moose Creek, upstream from the 
Sugar River; K. Moose CrE'ek, along Rt . l2D; L. Talco ttville, along R t .  12D; M. Mill Creek, Turi n ;  
N .  Douglass Creek; 0 .  Whetstone Gulf. be low R t .  26; P .  Atwater Creek, southwest of Hartinsburg ; Q .  Ronring 
Brook, Hartlnsburg; R. Roaring Brook , Hartinshurg; S .  Mill Creek , Lowville; T .  Black Creek , along 
Boshart Road, west of Lowvi lle; U. Deer River ; V .  Gulf S t re:am, Rodman ; W .  R t .  1 7 7 west of Rodma n .  
Correlations (lf the eastE'rn out r..rors nf the S t eube11 LJmestone are tentative. 
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Road Log 

Total 
Mileage 

0 . 0  

0 . 8  

12 . 5  

End of trip 

Mileage From 
Last Stop 

o . o  

0 . 8  

11 . 7  

This road log begins at the intersection 
of routes 12 and 26 in the center of Lowville , 
New York. 

Proceed north on route 12 . 

Park beyond bridge which crosses Mill Creek. 

About 90 m of the Trenton Group are exposed 
at this location, The 16 m of strata below the 
bridge display the upper Kings Falls Limestone 
and all of the Sugar River Limestone . Upstream 
there is a complete exposure of the Denley 
Limestone . There is only one short break in the 
section. Finally , the entire Steuben Limestone 
can b e  seen along the upper reaches of Mill 
Creek , The Steuben Limestone begins just below 
the quarry. Thus , most of the lower Trentonian 
transgression and all of the middle Trentonian 
regression are represented at this location . 

Proceed north on Route 12 to Copenhagen . Park 
beyond the bridge which crosses the Deer Rive r .  

About 17 m o f  the· uppermost Trenton Group 
Hillier Limestone is exposed here , This may 
be the most complete section of the Hillier 
Limestone . The rocks become progressively more 
micritic towards the top reflecting deepening 
sea s .  The outcrop thus records the upper 
Trentonian transgression . 
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FIELD TRIP NO. 6 

A FEW OF THE BEST OUTCROPS IN THE NORTH COUNTRY 

BY 

James D .  Carl, S . U.N.Y. Pots dam 

STOP NO. ! Trinity Episcopal Church , Fall Island, Pots dam, and a walk 
into the Potsdam business district. 

Our tour will begin with Fall Is land and Trinity Church and wi�l 
include a short walk downtown . The community has recently been chosen for 
a Main S treet award for its Market S treet renovation project. A number o f  
buildings have been restored or built for compatib ility with the arch i tecture 
of the late 1800s , the period of greatest cons truction in the vi llage . This two
block section of Market S treet and a portion of Raymond S treet were placed 
on the National Register of His toric P laces in 1979 . Here are sandstone 
and brick buildings (some marb le trim) of I talianate and Greek revival and 
other s tyles including the simple s lab cons truction of the earliest cmmnercial 
sandstone building ( 1 821) that houses Eugene Earle, Jeweler . Note als o ,  
the slab and binder construction (1840) o f  Page One Books tore . 

Background 

Little was known about the northern Adirondack region at the close 
of the Revolut ionary War. Carlton Island and Fort Oswegatchie (Ogdensburg) 
were s till occupied by the British , and the north shore of the S t .  Lawrence 
River was dotted w i th set tlements of Tory refugees and their families . 
According to Marguer: te Chapman (1969 ) , downs tate New Yorkers felt the need 
to establish a buffer region between English Canada and the Mohawk Valley . 
Set tlements south of the St. Lawrence River would act as a deterrent and 
g:Lve warning of poteatial invasion from the north. 

The s tate legis.ature acted to provide for the sale of wi lderness land 
and to appoint land commissioners for i ts disposal. Townships of 100 s quare 
miles were created ins tead of the 36 square mile b lock adopted by the 
Federal government ir. 1785 as the fundamental surveying uni t for western 
lands . Evidently the s tate government was reluctant to set up the administrative 
machinery necessary t o  sell the !and in small parcels . An act of May 2 5 ,  
1787, es tab lished f ive townships along the south shore of the S t .  Lawrence 
River and five to the s outh of thes e. Following good advertising procedures 
the land commissione t·s named some of the towns after old world cities : 
Louisville, S tockholm, Potsdam, Madrid, Lisbon, Canton , DeKalb , Oswegatchie, 
Hague (Morristown) , �ambray (Gouverneur) .  

Public no t i fica t i on of the forthcoming land sale was notoriously and 
perhaps deliberately hurried. The announcement first appeared in the Albany 
Gazette on June 7 ,  1 7 87 , for a sale which was to be held on the lOth o f  
July in New York City. Millions o f  acres were sold for a fraction of their 
value with a Detroit fur trader-turned-land speculator, Alexander Macomb , 
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b uying the lion ' s  share of the po t  ( 3 , 6 70 , 715 acres) . Surveying , division 
and sale of Macomb ' s  purchases b egan immediately , but evidently did not 
offset other financial problems because Macomb was imprisoned for deb ts 
in the 1790 ' s . Among those. solicited for land purchases were the royalty 
and wealthy of France .  The Revolution in America was over . Northern 
New York promised beaver , wild grapes , maple syrup and even friends of 
like mind (?)  and language in Montreal , a "short" b oatride down the 
S t .  Lawrence River , Winters ·were not discuss.ed in detai l .  

The town of Potsdam was eventually sold to Garrit Van Horne , David 
M. Clarkson .and their associates on November 1 8 ,  180 2 .  The saga o:f the 
Clarkson family from Bradford County , York, England , begins in the North 
Country along with the Episcopal heritage represented by this church . · 

Trinity. Church 

In early years of the Village , a small frame building on Union . S treet 
served as a sc)lool during the week and as a community . chu.rch on Sunday . 
By the 1820s and . early 30s Pots dam was a thriving community with b uildings . . . 
lining b0th sides of �arket S treet and stately sandstone houses along. Main 
and Elm. <::ammon worship of ·  the early settlers had given way to organization· 
and construction of churches such as that of Baptis ts , Methodis.ts , Presby
terians and Universalis ts ,· Episcopa;Lians were . meet.ing. at the S t .  Lawre.nce . 
Academy , a three-s tory structure , .68 by 36 feet ,  . built in 1825 of· Pots dam 
sandstone and located on the site of the north end of Snell Hall on the 
downtown campus of Clarkson College . 

Although !:he firs t Episcopalian priest is said to have visi ted the .. 
county in . l816, the . f irs t . resident pries t was called in 1834 with at leas t .  
three ll110!mb.ers of the . Clarkson family pledging funds for his support.  . The 
Reverend Richard. Bury arrived from Ogdensburg, and .the parish . was f ormally 
organized under the nall)e of Trinity Ch urcn on March 2.3 , 1835 . 

The site .chosen .for construct.ion of a church was Fall Island adjacent 
to and on the south s ide of the Parishville Turnpike Road . Thomas C larkson 
offered s tone from his quarry , free of charge , for the "neat gothic edifice 
of s tonf'! 44 by ,64 feet , " The original design for the building and name 
for the par,ish, was t.ake.n from Trin.ity Church constructed in 1788 in New York 
City . The name also emphasized, for good measure , a theological distinction 
between Episcopalians and . local Universalists . The building was completed 
and consecrated . on a. warm July afternoon in 1836 , . A procession that began 
at the Academy was concluded with a. sermon by Rev , Bury on Fall Island . , 
An engraving of the. church as it  appeared in 1836 (Figure 1) shows that. 
the church lacked. the tall s teeple possessed by its namesake in New York . 
Windows were plain g.:.as, , and the high-backed ,  rented pews were complete 
with doqrs . Colorfu: upholstering was installed by. pew renters accus tomed 
to long services , ana several pews were reserved for . "s trangers . 11 

The side walls are about . all that remain .of  the original structure . 
These walls consist o£ horizontal layers that alternate rows of flat-faced 
sands tone blocks (s labs) whose bedding is laid horizontany with rows of 
blocks (binders) ·whc,,e bedding is laid vertically , This layer by layer 
alternation added s tv le and texture to a smooth wall and was said to give 
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added s trength . Compare the s lab and binder construction with that of s trictly 
flat s labs in the Earle Jewelers building on Market S treet . 

The simplicity of architectural s tyle o f  this early church was not 
acceptable in the second half of the 19th century . Victorian tastes in 
these parts leaned toward "roughened" (ashlar) s t one construction whereby 
soaring walls of massive s tone could be topped or garnished by highly carved 
s tone or wrought iron decoration. The ashlar s tone fence in front o f  the 
church (1867) was a prelude of changes to come . An ashlar chapel was added 
in 1885 and the present facade was finished in 1886 . The towers capped with 
ornamental s tone are a tribute to the skills o f  quarrymen and s tone cutters 
as well as to the faithful who paid the bills . A new spirit seems to have 
prevailed in the church . In 1886 the pews were declared free of ren t .  

Windows were ins talled and dedicated as donations became available in 
the 1890s . Created by Louis Tiffany and Company of New York, the windows 
depict the designs of notable paintings such as Holman Hunt ' s  "Chris t the 
Light of the World . "  The beauty of these windows , accentuated by dark ash 
ceilings , is most s triking from the inside on a sunny day . The present 
rector of the parish , the Rev . Canon James rennock, is also mayor of the 
Village of Potsdam. 

STOP NO.  2 Former S�te of No . 1 Quarry of the Potsdam Red Sandstone Company 
abOUt� miles south o f  Potsdam on the Wes t Hannawa (Back Hannawa) Road, Colton 
quadrangle. 

Introduction 

Much sandstone in buildings throughout the area was taken from quarries 
that were s trung along b oth s ides of the Raquette River s outh of Potsdam 
Village. S everal sandstone houses ( about the size o f  large log cabins) 
were built between 1309 and 1820 along the Back Hannawa Road . Much s tone 
was hauled along this road in later years to construct the homes and businesses 
of Potsdam. 

The qualities of Pots dam s andstone were high ly praised in the 1850 s .  
The s tone was cheap , available and o f  pleasing red coloration. Elsewhere 
it may be white or gray . It was also durab le and not as susceptable to spalling 
in case of fire as was granite building s tone . I ron furnaces in Ontario 
and New York S tate had sandstone lining . Note , say various appraisers , 
the sharpness of outline in natural exposures that has lasted "several 
centuries . "  The s tone occurs in even-bedded strata and cleaves into slabs 
with flat faces and straight edges . There i s  nothing in the rock to 
"nourish parasi tical mosses . "  Walls made from this s iliceous s tone do not 
become moldy and decaying as is the case with walls of limes tone in damp 
climates . This s tone keeps its color, and the claim was made that exposure 
to air actually hardens it . Perhaps this is over zealous advertising; i t  
may refer t o  the tight silica cementation that naturally existed once 
broken and loosened quartz grains were b rushed away . This old quarry site 
is now the property o f  Niagara-Mohawk Power Co . ,  but sandstone is s till 
taken on occasion for patio or building trim. 

I 
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Geologic Setting 

The Cambrian Potsdam sands tone has been s tripped from the Adirondack 
dome no.rthward to the vicinity of Potsdam Village . Present dis tribution 
of that sands tone, however, is uneven. The small park on Fall Island 
across from the church is underlain by P recambrian amphibolite whereas 
the Camb rian Potsdam s andstone of No . 1 Quarry is located to the south 
near the border with the Adirondack highlands . 

The Potsdam sandstone is of variable thi ckness . I t  was deposited 
upon an i rregular surface of low hills and ridges of resis tant Precamb rian 
gneisses or as filling in sinkholes where bedrock consis ted of marble . 
Erosion nearly to the level o f  that surface has left many s andstone outliers 
s cattered here and there in the Potsdam area and in Precamb rian portions 
of the northwes t Adirondacks . 

The Raquette River at the quarry site has cut a channel into glacial 
and deltaic sediment now exposed in the bluffs of Figure 4. The quarry 
is located within the s andstone outlier that was buried by till deposi ts 
during glacial advance and by outwash during glacial retreat . These sediments , 
in turn, were covered with a layer of magnetite-bearing quartz sand that , 
in the vicinity of Hannawa Falls , forms a large fan-shaped delta that opens 
to . the · north . These s ands probab ly were deposited by the Raquette River 
wheri i t  entered a pro-glacial .lake impounded between the highlands to the 
south and the ice front

. to the north . Retreat of the glaciers was 
accompanied by lowering of the lake level,  by entrenchment of the Raquette 
River into the underlying sediments , and by exposure of the sandstone 
outlier at this quarry . The river at Hannawa Falls , thus , has a relatively 
s teep-walled channel . To the north, .however , the b raided and meandering 
channel seems deliberately to avoid disturbing a topography of glacially� 
depos ited hills that consist of· ribbed moraine · in varying stages of drumlinoid 
molding (Carl, 1978) . 

STOP NO . 3 Sand terrace overlooking the S t .  Lawrence Valley , junction 
highway 56 with Tucker Road, 1 mile northwes t of Colton, Colton quadrangle . 

The trans i tion from Adirondack lowlands to highlands occurs between 
Hannawa Falls and Coiton . our s top marks the southern b oundary of the 
glacially depos ited and overridden hills of the lowlands . Presumab ly ( ? )  
i t  also marks . the s outhern extent o f  Fort Covington glaciation . We will 
walk under the power lines toward the edge of th e terrace . Ottawa, the 
Gat ineau hills and the other side of the Valley are out there but too 
far away to be seen. I n  language understood by corporate executive s ,  the 
view from· the top is superior, even if incomplete.  

This area of transition is also the site of at least three sand terraces , 
the uppermos t here at 800 feet elevation which includes the continuous but 
slightly higher s urfaces (up to 900 f t . )  along the Colton-Parishville road 
to the eas t .  Compare terrace elevations here with those of other S t .  Lawrence 
Valley terraces as given in MacClintock and Steward (1965 , p .  42) . A s econd 
terrace remnant is preserved 200 feet below this level along highway 56  
near Brown ' s  Bridge road. The third or lowermost terrace begins at 580 feet 
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and slopes northward in true deltaic fashion at Hannawa Falls . The delta 
ends abruptly at Sweeney Road , Potsdam quadrangle , in a northeast-trending, 
nearly undissected s lope .  This slope may represent middlese t  beds draped 
over the northeasterly end o f  a till hill . The contact between deltaic 
s ands and underlying till or kame material is observed in gravel pits 
throughout the area. 

Terrace sands consist of moderately well-sorted, angular , magnetite
bearing quartz sands that include heavy minerals derived from mountains t o  
the south. The sands show cross bedding , channeling , climbing ripples and 
occasional boulders and grRVel lenses . Similar sands underlie flat surfaces 
at lower elevations to the . north including that at a recent housing development 
in Raymondville. Sand grains here are more rounded and contain less magnetite 
than at Coiton. They were evidently recycled in the Champlain Sea. The 
uppermost terraces at Colton, Parishville and elsewhere along the Adirondack 
highland-lowland b oundary represent the ancient shorelines of pro-glacial 
lakes that . were impounded by retreating ice to the north . Imagine the view 
from this terrace at Colton roughly 10 ,000 years ago . 

Figure 1 Trinity Church , Potsdam, i.n 1836 . Parishville 
Turnpike in th<= foreground. Design for the 
church was t aken after Trinity Church i n  New York City • 
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Figure 2 The s lab and binder sands tone construction of Trinity Church 
is illus trated in this 186 2 lithograph . The conical f igures 
are teachers and s tudents of the Sunday School . Figures 1 
and 2 taken from Ann{e Clarkson ' s  book "An l;li s torical Sketch 
of  Trinity Church, Pots dam, New York 1835-1896 . "  

r . 

I , 
f 
l � 

t . 



I t-

6-7 

SANDSTONE QUARRIES AT POTSDAM N. Y.-·1�<'<' I'"g•· "·I 
Figure 3 View southward in 1892-3 over the No. 1 Quarry (now flooded) 

of the Potsdam Red Sands tone Company which we vis it on this 
trip . The Raquette River flows from upper right to lower 
left and turns the water wheel located at the walking bridge , 
Note derricks and booms and numerous outbuildings for s tone 
cutting and machine repair . The gentleman and lady are 
gazing over a capitalistic enterprise of considerable proportions . 

Figure 4 View from inside the quarry northward toward the elevated ground 
occupied by the couple in Figure 3 .  Steam power drills are 
in use,  but workers in the lower right corner are using h andtools 
to loosen slabs along bedding planes . Unconsolidated sediments 
in bluff to lef t .  
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Figure 5 ,  Interior of a s tone cutting shop ,  perhaps the building depicted 
in Figure 3 to the rear of the quarry . S tone cutting was done 
by hand according to sketches and measurements made for each 
type of block . Blocks were labeled, carried to the building 
site,  and the building was quickly assemb led like nieces in 
a 3-D j igsaw puzzle . 
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A close-up view of the undershot water wheel in Figure 3 .  The 
editors of S cientific American saw fit to describe the water 
wheel because it could be raised and lowered to match changing 
water levels . Lumber companies were operating the headwaters 
of the Raquette River. Water could b e  released from a series 
of dams, and thousands of logs floated to the quiet b ackwater 
behind Trinity Church in Potsdam. None of the logs , it was 
claimed, did any damage to the wheel which could b e  elevated . 
I t  was b uilt by "regular employees " of the Potsdam Red S andstone 
Company for $ 2500 . Irregular employees j us t  watched . Figures 
3, 4, 5 ,  and 6 from the Weekly Journal of S cientific American, 
January 7 ,  1 89 3 ,  and January 2 1 ,  189 3 .  
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STOP NO , 4 Gouverneur-type marble about 4 miles wes t of Canton on 
"ilighway ii. 

Recumbant folding of marble and a thin layer of silicate minerals 
within that marb le ,  This is th e "snake" outcrop described in Brad 
Van Diver' s book, Rocks and Routes of the North Country, and in field 
trip 2 of this guidebook . If  the spray-paint antics of anguished lovers , 
religious zealots and fraternity pledges permi t ,  we will observe a 
diopsidic reaction rim between . the marble and the layer whose mineralogy 
includes quartz,  microcline, sphene, phlogopite , pyrite , actinolite and 
tourmaline. The layer may have originated as air-born volcanic ash . 

S TOP NO . 5 "Train wreck" outcrop . Fragments of "basaltic" rock in 
GOUVe�eur-type marble. 

An outcrop eminently sui ted for black and white photography . 
Clus tering of blocks and their rectangular outline suggests disruption 
of a basaltic dike during folding . Mineralogy of the dike , however ,  
is adjusted to metamorphic conditions . Plagioclase i s  absent in contact 
zones in the dike rock which contains meionite s capolite , diopside , 
microcline , sphepe, tremolite, b iotite,  quartz,  tourmaline , and apati te . 

,This l�ngthy roadcut also contains a basaltic dike that is not dis rupted , 

S TOP NO . 6 
of highway 

Popple (Poplar) Hill migmatite, 1/2 mile north 
58 and Fowler Road, Gouverneur quadrangle . 

of intersection 

Bes t exposure of Major Gneiss in the northwes t Adirondacks . A 
good introduction to problems of origin for migmatite and for the protolith 
of a widespread rock type in the Canadian Shield . This oligoclase-K-
feldspar-quartz-b iotite , sometimes s illimanite-garnet gneiss lies between 
the carbonate units and is traceable for more than 70 km from Philadelphia , 
New York, to Colton. I t  is consis tently gray and fine-grained except 
where s trewn with convolute quartzo-feldspathic veins , boudins , K-
feldspar porphyrob lasts ,  amphibolites and thick sill-like bodies of 
leucogneiss , all of which are visible at this outcrop . See the discussion 
for s top number 4 in Field Trip number 4 , this guidebook·, 

' l > 
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FIELD TRIP NO , 7 

GENERAL GEOLOGY OF THE ADIRONDACKS 

by 

Bradford B .  Van Diver, S . U .N . Y .  Pots dam 

Introduction 

The purpose of this half-day trip is to take a broad, general view 
of the geology of the Adirondacks and bordering S t .  Lawrence Lowland 
in a traverse from Pots dam to the top of Whiteface Mountain. It is 
especially designed so that parti cipants (in private cars) from east 
or south of the mountains will be that much closer to home at the 
conclusion of the trip, at ab out 1 : 00 p .m .  

The route first follows N .Y .  llB from Po tsdam to Nicholville , 
then N .Y. 458 to Meacham Lake j unction, then N . Y .  30 to Paul Smiths , 
then N.Y. 19 2 and 192A to Saranac Lake , then N .Y .  86 through Lake Placid 
to Wilming ton. From Wilmington, we will follow the Wh iteface Memorial 
Highway to the "Castle , "  and finally climb the ridge trail on foot to 
the s ummi t  (or take the elevator, if you wish) , 

From Potsdam to Hopkinton, the route follows rolling farmland with 
fields locally littered with glacial erratics . The road lies just north 
of the Precambrian/Paleozoic boundary . At about S outhville , i t  passes 
over the concealed Highlands-Lowlands Adirondacks boundary , which is 
principally tectonic and separates predominantly metasedimentary
metavolcanic rocks of the Lowlands from me taplutonic rocks of the 
Highlands . Nearing Hopkinton , and continuing to Nicholville , an 
elevated portion of the road permits excellent panoramic views northward 
to the low flat terrain of the S t .  Lawrence Lowland , At Nicholvi lle , we 
pass over the east branch of the S t .  Regis River where , a short dis tance 
ups tream, the Nicholville gorge exposes basal conglomerates of the 
Pots dam S andstone ( the Nicholville conglomerate) , At the Fort Jackson 
gorge a few miles downstream, and north of Hopkinton, more "normal , "  
well-bedded Pots dam i s  exposed . 

Between Nicholville and Santa Clara, the road becomes much more 
rolling and winding as it passes over metamorphic Precamb rian bedrock ; 
There are not many bedrock cuts or open views in this sec tion . At 
S t .  Regis Falls , the ledge that sus tains the falls consists of dark 
amphibolitic gneiss with pink granitic veining . Beginning at Santa Clara, 
and continuing for 10 miles nearly to Meacham Lake junction (N . Y .  30) , 
almost all of the rock cuts cons is t of dark green, massive , syenitic 
or mangeritic (pyroxene syenitic) gneis s .  In this section also, and 
continuing to Paul Smiths , the views of Adirondack foothills become 
much more frequent and open, revealing a knobby, rounded, rather stream
lined topography that reflects extensive glacial scour. Very noticeable 
as we near route 30 , is the pronounced assymmetry of the foothills that 
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is characteristic of this region, with gentle s toss sides fa�ing north 
and cliff sides south that betray a s outhward , overriding, ice advance. 
Another notable feature between Santa Clara and Paul Smiths is the 
abundance of cuts in very sandy , gravelly dri f t ,  with local boggy hollows 
between them. From Meacham Lake j unction to McColloms , (about 4 miles) 
route 30 parallels the Osgood Rive r ,  which flows alongside a well-defined 
esker as it !'mpties northward into Meacham Lake . The road crosses a 
marshy segment of this short s tream j us t  south of McColloms . 

From Paul Smiths to S aranac Lake, we pass through one of the mos t 
scenic, open regions of the Adirondacks . At Gabriels , the scene is 
decidedly western in character, with a 3600 panorama across open potato 
fields that incorporates the High Peaks .in a sweep from east to south, 
and the foothills. in all other directions . The pointed summit and s lide
scarred face of Whiteface Mo\lntain s tands out like a sentinel almos t 
directly to the ea11 t .  Gabriels is. s o  blessed becaus e ·  i t  lies on a sandy 
lake plain where the soil and climate are well-sui ted . for potato farming . 

I f  anything, the views of the High Peaks are even more spectacular 
between Gab riels and the j unction with N .Y .  86 , where the road traverses 
an eas t-facing slope above hayfields and marsh bordering Twob ridge Creek. 
The superior height of the High Peaks , which here seem close enough to 
touch , is 

'
largely a function of two factors : 1) the massive , weakly 

j ointed anorthos ite bedrock that underlies mos t of them resists erosion 
more than the surrounding rock types ; and 2) they lie at the cres t of 

. the Adirondack Dome which , e:ven now , is experiencing the mos t rapid uplift . 

S aranac Lake lies near the eastern border of the Saranac Intramontane 
Basin, · an anomalous s t ructural depression that s t re tches for ab out 35 
miles in. a northeas terly. direction, and varies ftom 10-15 miles wide . 
Nearly all of the basin lies between 1540 and 2000 feet . The few bedrock 
hills , j utting no more than 460 feet above the floor, are probably b es t  
described as umlaufbergs . - . b edrock knobs surrounded by glacial drift , 
and probab:).y als o ,  in this cas e ,  glacio-lacus trine depos its. There are 
about 50 lakes of a mile or more in diameter in this basin, and well over 
a hundred smaller ones, ma�ing it a canoes t ' s paradis e .  There are , in 
fac t ,  so many lakes,. that it is commonly referred to as the "Lake Bel t . "  

From Saranac Lake to Lake Placid, the visibility is not nearly s o  
good as that of the Gabriels-S aranac Lake section, as trees and high 
mountains close in •. · One . of the bes t open scenes is over the S aranac 
Lake golf cours e ,  ,The slide-scarred Whiteface sununit and surrounding 
mountains again come into full view .. in · approaching and passing through 
Lake Placid Village. The Village is s i tuated on Mirror Lake , a much 
smaller lake south of the ladder-shaped Lake Placi d .  

Continuing o n  N.Y. 86 from Lake Placid t o  Wilmington , we pass through 
the lovely , narrow , and s teep-walled rocky gorge. called Wilmington Notch , 
and then o.ut into the open again pas t the Whiteface Mountain Ski Center 
and the Fll.ime.

· 
Up. to . that point , the road follows close alongside the 

Wes t ]lra11ch Ausable. River , one of the prettiest of the Adirondack s treams , 

l __ 

t 
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and a favorite among fishermen. The Notch is one of the most conspicuous , 
narrowes t ,  and deepest of the northe�s t-trending lineaments s o  prevalent 
in the central Adirondacks that have formed by erosion of fault zones . 
I t  played important roles in channeling ice movement during Wisconsin 
glaciation, and in the development of meltwater lakes during glacial retreat . 

After leaving Wilmington, and passing through the toll gate on 
Whiteface , we will go directly to the "Castle" at the end of the road , 
and park for a climb to the summit .  The climb , both b y  car and foo t ,  
represents a s cenic climax of the trip . The vistas from the road, of 
the Saranac Intramontane Basin, Lake Placid ( f rom the firs t hairpin turn , 
called the Lake Placid turn) , the Wilmington Range , Wilmington Basin and 
High Peaks ( from the second hairpin, or Wilmington Turn) and 0£ the cirque
hollowed rock peak itself, are simply b reathtaking . The ridge trail from 
the Castle to the summit surpasses even that , for here you are perched 
on a narrow arete between the s teep headwalls of two large cirques ( the 
route is well protected with railing) . From th e summit you will be ab le 
to see all of the features already mentioned and , in addition , . you will 
be able to look right down into Wilmington Notch that we passed through 
earlier and to survey the scalloping of the mountain by the s everal 
alpine glaciers that once coursed down its sides . At this poin t ,  we will 
walk around the summit to survey the whole scene , and try to formulate a 
comprehensive picture of the geomorphic his tory . 

One additional s top will be made on the road down the mountain, to 
examine a bank of glacial drift that contains suspected fragments of 
Pots dam Sandstone. 

Field Trip S tops 

No mileages will be logged for the following Stops . Instead , we 
will make the s tops at the indicated times , holding to a fairly s trict 
s chedule, assuming that the trip s tarted p romptly at 8 :00 a.m.  

STOP 1 .  8 : 30 a.m.  (10 minutes) Fort Jackson gorge , located 2 miles 
north of Hopkinton on County 34. Go 
to the second b ridge over the S t .  Regis 
River ,  and park . For about a mile before 
Hopkinton on llB , there are open views 
to the S t .  Lawrence Lowlands , that give 
the distinct impression of looking out 
to the sea over a gently s loping coas tal 
plain. Here , at Fort Jackson , are some 
clues as to why . The well-bedded and 
s trongly cross-bedded (Keeseville member?) 
Potsdam Sands tone dips gently northward 
away f rom the Adirondack Dome , presumably 
as a consequence of its geologically 
recent and ongoing uplif t .  The gentle 
slope " to the sea" apparently is the dip 
slope developed on the resis tant Potsdam 
Sandstone. A few miles ups tream in the 
Nicholville Gorge , the Nicholville 
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STOP 1_. 9 : 20 · (10 minutes) 

STOP 3 .  9 i 55 (10 minutes) 

STOP �· 10 : 45 (30 minutes) 

Conglomerate rests directly on Precambrian 
gneisses , and represents either basal 
Potsdam or a s ub-Potsdam uni t .  

Parking area 8 miles southeast of Santa 
Clara . The bedrock cuts here are dark 
green, mass ive , syenitic, or mangeritic 
(pyroxene syenitic) gneiss , . like those 
seen in passing Santa Clara and several 
more cuts to here . This peculiar rock-
type is widely dis tributed in the 
Adirondack s ,  in association with anorthos ite , 
charnockite (hypers thene granite) and 
various other members of the anorthosite 
clan. The large erratic boulders placed 
along the edge of the parking area display 
some of the other maj or rock types of 
the Adirondacks . 

This is also a good place to view the 
low, knobby, glacially-s coured landscape 
of the foothills country . Extensive 
glacial polish and s triae are visible 
in exposures about a quarter mile b ack 

· from the parking area . 

Gab riels , scenic camera stop . 

High Falls Gorge , This is a commercial 
tourist attraction located at the north
east end of Wilmington Notch , where the 
West Branch Ausable River drops over 100 
feet , The river follows the Wilmington 
Notch fault zone and cascades over a 
resistant mass of granite (Figure 1) . 
Numerous fractures in the gorge are 
intruded by diab ase dikes that weather 
in recess . Dikes like these ( and sills ) 
are extremely common in the Adirondacks . 
S ixty-one were recorded by W . J .  Miller 
in his geologic s tudy of the Lake Placid 
quadrangle ( 19 19) , Though definitely 
pos t-Grenville ,  their ages probably vary 
widely . Here, for example , they intrude 
fractures presumably related to the 
late Ordovician Taconic Orogeny . Else
where, as in the Lowlands Adirondacks , 
many are pre-Potsdam. 

The rushing water has produced numerous 
potholes in the hard bedrock of the 
s t reambed , some of very large size . 

l ' 

I I l . 

i I .  l 



7-5 

WHITEFACE-TYPE (and others) 
MARCY-TYPE 

Fl u m e  

1 m  ile 

Figure 1. S implified geologic map of the Wilmiftgton Notch-Whiteface 
Mountain area, adapted from Crosby ( 19 68) . 
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STOP 1.· 1 1 : 45 . (30 minutes) 

Similar features may also be seen in the 
Flume and adjacent roadcut about 2 miles 
farther eas t ,  where N .Y .  86 crosses over 
the rive r .  

Whi teface s ummi t .  The rock o f  the summit 
is Whiteface-type metanorthos i te .  The 
Adirondack metanorthos ite is a large , 
massif-type, anorthosite b ody of thick 
slab-like form that underlies mos t of 
the H igh Peaks region. I ts igneous 
emplacement p redates the Grenville Orogeny , 
and thus , it has been metamorphosed along 
with nearly all of the other Adirondack 
lithologies . Most of this large mass 
consists of a coarse-graine d ,  porphyroclastic 
facies , called Marcy-type , in which 
plagioclase porphyroclasts commonly 

· measure several inches in length , and 
rarely more than a foot . Whiteface lies 
near the .northern border of the mass 

'where ; presumab ly ,  the shear and chill 
effects associated with emplacement are 
responsible for the finer grain size,  
more gneissic texture , and more gabb roic 
compos ition of the Whiteface-type (Figure 2) . 
The structural and. petrologic picture, 
however, may be considerably more complex, 
as indicated by Crosby ( 1968) , who 
considers the rocks here to be part of 
the Jay-Whiteface Nappe , and who has 
mapped complex interstratification of 
Marcy- and Whiteface-types with charnockite , 
mangerite, other gneisses below the s ummit .  
Figure 1 gives a highly generalized picture 
of the distribution of the maj or rock 
types around the mountain . 

The effects of alpine glaciation are well 
represented on Whiteface by several aretes , 
cirques , and U-shaped valleys downslope 
from them (Figure 3) . In his torical 
perspective , Wisconsin glaciation at 
climax ab out 20 ,000 years ago , covered 
the Adirondack peaks with a thick blanket 
of ice. The ice thinned during glacial 
recession until the higher peaks projected 
through , but residual ice masses remained 
in the existing mountain valleys . The 
resulting alpine glaciers persisted for 
long enough to carve the dis tinctive 
features noted here and present throughout 

l ' 
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74° 30' 74° 00' 

/Mt.Marc� A -""! 

.,_-1-- 44° 30' 

10 m iles 

Figure 2 .  Simplified geologic map o f  the Adirondack Anorthosite (Marcy 
Massif) , showing the dis tribution of Marcy-type (unsh�ded) and Whiteface
type (shaded) . From Isachsen and Moxham ( 1968) .  
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Figure 3. S e c t ion of the Lake Placid 15 ' guadrangle topograph i c  map , 
showing Wh i teface Mountain with the principal glac i al ci rques outli ne d .  



L .  

STOP 6 .  12 : 30 

7-9 

the High Peaks region. In the Catskill 
Mountains glacial cirques formed contem
poraneously are much better developed , 
owing to the lesser resistance of the 
sedimentary rocks there, and to their 
nearly horizontal s t ratification . 

The peculiar , ladder-shape of Lake Placid , 
and in fact , its very presence, demand 
further explanation, The lake occupies 
a system of crossvalleys developed fir s t  
b y  s tream erosion of fault zones , and 
then later deepened and widened by ice 
advance . I t  is now dammed at its south
western end around Lake Placid village 
by moraine. 

The role played by Wilmington Notch in 
pro�glacial lake development can best 
be appreciated in the view from the summit ,  
From here , i t  is seen as a very narrow 

· 

cons triction betw�en two large �oderately
level lake plains . Figure 4 shows three 
stages of deglaciation in this region, 
with ice first b locking drainage thr�ugh 
the Notch, and later melting away to 
permit convergence of the impounded waters 
on either side of i t .  

Other features to note from the summi t 
are : 

1) Lake Champlain in the dis tance opposite 
to the Lake Placid direction. 
2) The profile of the High P eaks region 
in a sweep from southwes t �cross Lake 
Placid) to southeas t (ca . 90° to left 
of Lake Placid) , 
3) Northeast-trending n9fches and valleys 
other than Wilmington Notch , 
4) Slide s tripes on steep , smooth cirque 
walls , on Whiteface, and on some of the 
other peaks , 
5) Sheeting of the summit rocks . 
6) Representative rock types in the 
retaining wall near the "Castle , "  

Glacial drift b ank on Whiteface �ighway 
below the Lake Placid turn . This is a 
bouldery , sandy , well-washed deposit 
probably bes t  described as a kame , but 
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lacking visible s tratification (concealed 
by slopewash? ) . Pick around among the 
fragments to see if you can find some 
Potsdam S ands tone. What would i ts 
presence mean in terms o f  glacial 
his tory? 

End of trip . Have a safe j ourney home ! 

Alling, H . L . , 1919 , Pleistocene geology of the Lake Placid quadrangle ,  
New York S tate Museum and S ciences Serv. Bull . 2 1 2 .  

Crosb y ,  P . , 1968,  Igneous differentiation of the Adirondack Anorthosite 
series , XXIII Int .  Geol. Cong . ,  val .  2 ,  p .  31-48 . 

Isachsen, Y .W . , 196 8 ,  Editor, New York S tate Museum and Science Serv .  Mem . 18.  

Isachsen, Y .W . , and Moxham, R.L . ,  1968,  Chemical variation in plagioclase 
megacrysts from twd vertical sections in the main Adirondack metanorthosite 
massif,  New York S tate Museum and S cience Serv. Mem . 1 8 ,  p .  255-26 5 .  

Isachsen, Y .W . , and Fisher, D . W . , 1970 , Adirondack Shee t ,  New York S tate 
Map and Chart S eries No . 15 . 

Van Dive r ,  B . B . ,  1976 , Rocks and Routes of the North Country, New York ,  
Humphrey Press , 205 p .  

----�--· 1980 , Ups tate New York, Geology Field Guide , Kendall/Hunt Pub . 
Co . ,  276 p .  

· . .,. . · .. :· : 



l . 

r 
i l ' 

r . I 
l .  

[ L o  



i� 
i 

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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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 , ,  

' ' 

L ,  
r I 
l . 

I 
l ' 

� -l ' 

L l . 
f ' 
' l ' 



Total 
Mileage 

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  

8-3 

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  

8-5 

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 , .) 

8-7 

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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Dept . of Geology, Colgate University, Hami lton, NY 1 3 3 4 6  

Introduction 

The Potsdam Sandstone and overlying Theresa Formation of the southwestern 
S t .  Lawrence Lowlands record the initial transgression of marine waters into 
the region during latest Cambrian to early Ordovician time ( Fi s he r ,  1977 ) .  
The Potsdam Sandstone i s  widespread throughout the peripheral Adirondack 
region of northern and eastern New York , but is highly variable in thickne s s , 
composition and environments of deposition . In the area of this f i e l d  trip 
( Figure 1 ) ,  the Potsdam Sandstone ( In this region , all of the Potsdam i s  
referable to the Keeseville Member o f  the Potsdam Sandstone , Fishe r ,  1968 , 
1977 . ) can be subdivided into a lower and upper facies . The lower Potsdam 
consists dominately of flat-bedded medium- to f ine-grained quartz arenites 
with occasional cross-stratified units of varying scale s . The lower facies 
lacks both body and trace fos s i l s .  A variety of red-pink colorat i on patterns 
are common i n  the lower Potsdam, making it a desirable building stone in 
northern New York . The lower Potsdam i n  thi s  region is dominately shallow 
marine i n  origin , but locally aeolian dune , beach and braided fluvial facies 
are present . 

The upper portion of the Potsdam Sandstone consists of alternating 
burrowed and flat-bedded slightly calcareous sandstones deposited in a shal low 
subtidal to low tidal flat setting . 

The overlying Theresa Formation consists of three informal subdiv i s i ons : 
lower Theresa thin-bedded calcareous s i ltstones of intra shelf lagoon origin ; 
�iddle Theresa interbedded bioturbated dolomitic sandstones and cross-laminated 
quartz sandstones deposited in a shallow subtidal to low tidal flat 
environment ;  and upper Theresa sandy dolostone s ,  dolomi tic sandstones and 
calcareous s i ltstones of high tidal flat origi n .  

Biostratigraphically diagnostic macrofos s i l s  are absent throughout both 
formations in this area , although late Tremadocian conodonts have been reported 
from the Theresa-correlative March Formation in Ontario ( Greggs and Borid , 
1971 ) .  The extremely low faunal abundance and diversity may indicate that 
high and/or fluctuating salinities were prevalent in these shallow marine 
peritidal envi ronments . 

In the course of the tri p ,  we will cross the so-called "Frontenac Axi s 11 , 
a region where Proterozoic rocks outcrop in a northwest-southeast trending 
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bel t , providing a connection in surface exposure between the Adirondack 
Lowlands and the Grenvi llian Canadian Shield to the northwe s t .  We will view 
the stratigraphic section in descending order as we drive southwes t  from 
Morri stown to Alexandria Bay, New York , paralleling the S t .  Lawrence Rive r .  
The Thousand Islands o f  this section o f  the S t .  Lawrence River a r e  largely 
held up by Proterozoic gneisses and quart z i te s ,  although the larger i slands 
( Wellsley, Grindstone ) expose the mantling Potsdam Sandstone . 

References 

1 )  Fi sher , D. W. ( 1968 ) Geology of the Plattsburg and Rouses Poi n t ,  New York
Vermont , Quadrangles ;  N . Y . S .  Mus . and Sci . Serv . , Map and Chart series # 10 ,  
51 pp . 

2 )  ( 1977 ) Correlation of the Hadrynian , Cambrian and Ordovician Rocks 
in New York Stat e ;  N .  Y . s .  Mus . and Sci . Serv . , Map and Chart Series # 2 5 ,  
75 pp . 

3 ) Greggs , R . G .  and Bond , I . S .  ( 1971 ) Conodonts from the March and Oxford 
Forinations in the Brockville Area , Ontari o �  Can. Jour . Earth Sciences ,  v .  
8 , # 1 1 ,  p .  1455-1471 . 

Figure 1 .  Geological Sketch Map 
of the southwestern s t .  Lawrence 
Valley. Stop numbers indicated. 
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Road Log 

Note : The detailed road log begins at Stop # 1 .  To reach Stop # 1  from 
Potsdam, N . Y . , drive southwes t on R t .  11 to Canton, N . Y . , ( approx. 11 mi l e s ) ,  
turn northwest on Rt . 68 to Ogdensburg, N . Y .  ( approx. 19 miles ) .  I n  Ogdensburg, 
turn southwest on Rt . 3 7  to Morristown, N . Y .  ( approx . 12 miles ) .  Stop # 1  
i s  located on Rt . 3 7 ,  immediately southwes t of the village of Morri stown . 

Cumulative 
Miles 

0 . 0  

0 . 8  

2 . 6 5  

4 . 05 

Miles from last 
S top 

0 . 0  

0 . 8  

2 . 65 

4 . 05 

Stop tl . Roadcuts on both sides of Rt . 3 7  
expose the high tidal flat facies o f  the 
upper Theresa Formation . The basal beds at 
this exposure consist of vuggy , sandy 
dolostones deposited a s  upper intertidal 
mudflat s .  A thin unit of laminated calcareous 
siltstone of tidal pond origin overlies the 
vuggy dolostone . The remainder of the section 
consists of dolomitic sandstones with abundant 
vertical and U-shaped burrows alternating with 
less bioturbated cross-laminated sandstones .  
These facies represent middle to high tidal 
flat sand s .  Quartz- and calcite-infilled voids 
in the sandy dolostone unit may document the L 
former presence of evaporite ( gypsum/anhydrite ) 
nodule s .  

Continue southwest o n  R t .  3 7  

Intersection of Rts . 1 2  and 3 7 .  Bear right 
and continue southwest on Rt . 1 2 .  

Entrance to Jacques Cartier State Park on 
right . 

Stop 1 2 .  Middle portion of Theresa Formation . 
The rhythmic interbedding of yellow-white cross
laminated quartz sandstones and darker, 
bioturbated dolomitic sandstones is typical of 
this portion of the Theresa Formation . Rare 
mudcracks are present within the yellow-
white sandstones . The dolomitic sandstones 
represent shallow subtidal to lower inter-
tidal muddy ·sand flats that supported an 
abundant infauna . The yellow-white cross
laminated sandstones were deposited as 
slightly topographically higher mid-tidal flat 
sand bodies , upon which benthic fauna could 
not persist due to active current reworking 
and/or subaerial exposure to the substrate . 
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Cumulative 
Miles 

7 . 5 5  

11 . 00 

Miles from last 
Stop 

3 . 50 

6 . 95 
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The sharp basal contacts of the bioturbated 
facies with underlying cross-laminated 
sandstones may indicate that the rhythmic 
alternation is due to a series of successive 
slight relative sea level rises of 2-3 
meters .  Thus , each bioturbated dolomitic 
sandstone-cross-laminated sandstone pair can 
be interpreted as a single shallowing up
ward sequence . 
A peculiar "wavy-bedded" unit near the 
northeast end of the outcrops appears to have 
resulted from intraformational soft-sediment 
deformation . Note the general low-amplitude 
folding and small high-angle fault in the 
exposure. 

Continue southwest on Rt . 12 . 

Long roadcut exposing lower Theresa Formation 
and upper Potsdam Sandstone near Oak Point, 
New York . 

Stop t3 . Basal Theresa Formation and Upper
most Potsdam Sandstone . The contact between 
the Potsdam Sandstone and lower Theresa For
mation is prominently di splayed at this stop 
and is marked by a color change ( Potsdam= 
grey-white-yellow; Theresa=grey-brown ) ,  an 
abrupt increase in carbonate content in the 
basal Theresa, and changes in bedding style. 
The lower Theresa in this area consists of 2 -
10 em beds o f  plane-laminated or low angle 
cross -laminated calcareous fine sandstones/ 
siltstones regularly interbedded with biotur
bated calcareous fine sandstones/si ltstone s .  
Subvertical escape ( ? )  burrows commonly traverse 
the plane-laminated beds and record attempts 
by deposit-feeding fauna to return to the 
sediment surface following a sudden influx 
of sediment . The environment of deposition 
of this basal Theresa facies is interpreted 
as a subtidal protected intrashelf lagoon 
characterized by sporadic periods of sediment 
influx ( plane-laminated bed s )  followed by 
periods of quiescence of the substrate, 
allowing colonization by deposit feeders 
( bioturbated beds ) .  This facies is limited 
in extent in the region , apparently because 
of the di stribution of basement ridges of 
Proterozoic quartzite which acted as wave and 
current barriers . To the south and west of 
this area , coarser, bioturbated sandstones 
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Cumulative 
Miles 

12 . 6 5  

Miles from last 
Stop 

1 . 65 

resembling those seen at Stop # 2  occupy the 
basal Theresa Formation . 
The upper Potsdam Sandstone at this top 
consists of a series of units of bioturbated 
calcareous medium-grained sandstones and 
plane-laminated to small- scale cross-laminated 
calcareous medium sandstones interbedded on 
a scale and style resembling the middle 
portion of the Theresa Formation seen at Stop 
# 2 . Alternating shallow subtidal ( bi oturba
ted sandstone s )  and low intertidal ( plane
laminated to small-scale cross-laminated 
sandstones ) environments are similarly in
ferred . 
The interesting trace fossil Diplocraterion 
YQYQ is ubiquitous in the Potsdam Sandstone 
here . The forms are generally indicative 
of a response to growth and/or erosion of the 
sediment surface .. The generally vertical 

·orientation of these and other burrows is 
typical of burrows found in modern setting� 
where organisms live within the sediment for 
purposes of protection from wave and current 
violence or dessication . Thi s burrow style 
contrasts strongly with the generally horizon
tal traces seen in the basal Theresa Formation . 
Fragments of the inarticulate brachiopod 
Lingu� pi s  accuminata are common in both the 
upper Potsdam Sandstone and lower Theresa 
Formation at this stop . 

Continue southwest on Rt . 1 2 .  

Stop i 4 .  The contact between the lower 
Potsdam and upper Potsdam lithofacies is ex
posed at this roadcut on the southwest side 

� _: 

of Rt . 1 2 .  The lower portion of the outcrop 
consists of pink-yellow plane-bedded and cross- i 
bedded medium-fine sandstones typical of the 
lower Potsdam. The uppe r ,  massive calcareous 
sandstone bed is riddled with burrows , including! 
Diplocraterion yoyo , and resembles some beds l of the uppermost Potsdam seen at Stop # 3 . The .� 

bioturbated upper Potsdam is again interpreted 
as a shallow subtidal to low intertidal sand 
flat environment . The lower Potsdam here is 
likely a subtidal shelf sand , but the lack of 
bUrrows and other diagnostic primary structures 
preclude a definitive paleoenvironmental re-
construction . 

r 
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cumulative 
Mi les 

15 . 65 

19 . 95 

Miles from last 
Stop 

3 . 00 

7 . 30 
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Interestingly, the contact between these two 
lithofacies at this stop ( and throughout 
this area ) appears to represent a period of 
widespread emergence as documented by 
shrinkage cracks in the sandstones 
immediately below the contact and lenses of 
brecciated sandstones that are interpreted 
to result from breakup of a silcrete-like 
cemented soil horizon . 
Glacially striated and chattermarked surfaces 
are observable on the northwest side of the 
road. 

Continue southwest on Rt . 1 2 .  

Beginning of series o f  excellent exposures Of 
Proterozoic gneisses . 

Stop 1 5 .  The unconformity between the basal 
Potsdam Sandstone and underlying Proterozoic 
ba sement gne i s se s  i s  exposed in thi s  roadcut 
on the soutneast side of Route 12 . This 
contact represents a time interval of some 
600 million years . The basal sandstones here 
exhibit large-sc'ale low angle planar-tabular 
cross bedding, and are devoid of trace and body 
fossi l s . The depositional setting f or this 
facies i s  problemati c ,  a lthough shallow 
marine tidal inlet , beach or aeolian 'dune 
environments are potentially workable facies 
models . 
Considerable variation in color pattern i s  
evident i n  the Potsdam Sandstone , with the basal 
0 . 5-1 . 0  meters white to li ght grey in color, 
whereas the upper portion of the outcrop ex
hibits the pink , red , orange and s almon colors 
often seen in the Potsdam Sandstone used as a 
building stone . In this section, the deeply 
colored beds contain abundant tiny ( 2-50 micron ) 
disseminated hematite and leucoxene crystals 
with these pigments both surrounding detrital 
quartz grains and imbedded i n  later authigenic 
s i l ica cemen t .  Highly corroded grains of 
detrital magnetite and ilmenite in the colored 
sandstones appear to have been the source of 
iron and titanium which subsequently precipita
ted a s  hematite ( probably with a goethite pre
cursor ) and leucoxene under oxidizing diagenetic 
condition s .  The white sandstones immediately 
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cumulative 
Miles 

2 1 . 1 5 

Miles from last 
Stop 

1 . 2 0 

above the unconformity contain no hematite 
or leucoxene , although limonite-goethite halos 
of relatively recent origin are locally 
developed around magnetite grain s .  The pristine 
condition of the majority of magnetite and 
ilmenite grains indicates that these basal 
sands never suffered a persi stent oxidizing 
diagenetic history . The proximity of these 
:unoxJdized grains to the underlying pyritic 
gneisses suggests that the pore waters near 
the contact were 11Eh-buffered" by the altera
tion of pyrite and Fe-silicates in the 
gne i s se s , thus preventing breakdown of the 
magnetite and ilmenite, and the subsequent 
precipitation of pigmenting agent s . 
Note that the sole surface of the lowermost 
sandstone bed mimics the shape of the under
lying ( now weathered ) basement erosional 
surface . 

Continue southwest on Rt . 12 . 

Stop 16. The roadcut o n  the southwest side of 
Route 12 exposes typical lower Potsdam Sand
stone . Flat-bedded medium- to fine-grained 
sandstones underlie and overlie a 1 meter 
thick bed of tangentially cross-stratified 

·medium sandstone s . The dominant cross-bed 
dip direction is nearly due south . Immediately 
above the thick cross-stratified unit smaller
scale cross-beds dip to the north . 
As with many exposures of the lower Potsdam 
Sandstone , ass ignment of an environment of 
deposition is difficult here . Although the 
f l at-bedded sandstones lack trace or body 
fossils , a shallow marine subtidal environment 
is suggested by the continuity of individual 
bed s ,  the lack of upward fining or coarsening 
trends and the lack of obvious channel form 
geometry. Howeve r ,  definitive diagnostic 
primary structures are absent . The large 
cross-stratified uni t ,  produced by a bed form of -l -
at least 2-3 meters in amplitude ( stoss-side 
erosion beveled the upper portion of the 
structure as it migrated , leaving behind a 
scoured lag deposit of granules at the updip 
termination of the cross- strata ) ,  could have 
been deposited by a large subtidal sand wave , 
or an aeolian dune during a period of emergence . 
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Continue southwest on Rt . 12 . 

Stop 1 7 .  The angular unconformity between 
the basal Potsdam Sandstone and Proterozoic 
gneisses is again exposed in these large 
roadcuts on both sides of N . Y . S .  Route 12 . 
The dominant facies present here i s  typical 
of the lower portion of the Potsdam throughout 
the southwestern S t .  Lawrence Lowlands .  
Flat-bedded medium- to fine-grained quartz 
arenites are occasionally interrupted by 0 . 2  
to 1 . 0  meter sets of cross-strata. The lack 
of diagnostic trace and body fossils is a 
nettling problem i f  we assign a shallow 
marine environment of deposition to this 
facies . 
Note the "weathered zone" at the unconformity.· 
Does this represent a "reqolith" or buried 
soil horizon; or is another explanation more 
viable? Note also the general absence of 
clasts of the underlying gneiss in the basal 
Potsdam Sandstone . 

Note : Continue southwes t on Rt . 1 2 ,  passing Alexandria Bay village to access 
Interstate Rt . B l .  
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