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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 .  
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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) . 
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