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ABSTRACT 

HISTORY OF CANADIAN GEOLOGICAL AND 
GEOPHYSICAL SURVEYS IN THE AREA 

OF SAINT PIERRE BANK 
42° to 48°N; 52° CO 61°W 

1 

This report presents a history or the geological and geophysical map
ping or St. Pierre Bank and its environs. The early 19th to 20th century 
laying ot up to twenty-rive telegraph cables in the area was done blindly 
with little attention to any data but bachymetry. The rirsc maps ot surti
cial geology were prepared by the German Navy in 1942 tor the use ot U-boat 
commanders in World War II. The rirst systematic mapping occurred through 
the observations ot Societ scientists working in conjunction with the large 
Soviet rishing errort on the Grand BanKs ot Newroundland in the 1950's and 
1960's. Canadian mapping in the area did not occur until the early 1960's 
via the Fisheries Research Board and then the Bedtord Institute or Oceanog
raphy. The 1984 and 1985 BAFFIN programs allowed two new bathymetry maps 
and a new surticial geology map tor St. Pierre Bank and the Laurentian 
Channel to be produced rrom high resolution rerlection seismic data. 

Geophysical mapping ot Canada's continental shelt did not begin until 
the late 1950's with early rerraction seismic work being done by American 
and Canadian university cruises. The geophysical worK by Canadian oil 
companies did not begin in the St. Pierre Bank area until the mid-1960's 
and very little was accomplished betore the 1967 moratorium was agreed to. 
Until France broke the moratorium in August ot 1983, there were almost no 
deep seismic retlection data on St. Pierre Bank. Canada gathered its own 
deep seismic on St. Pierre Bank in 1984, 1985 and 1986 but coverage is 
still very sparse in the study area. A good coverage ot gravity data and 
ot airborne magnetic data was completed during the 1984 and 1985 BAFFIN 
cruises and via the 1985 Bilateral Boundary Studies Program. Few geophysi
cai data are available within the twenty-rour n mi limit or the islands ot 
St. Pierre et Miquelon in chat all Canadian programs have respected the 
territorial sea ot the islands. 

The Atlantic Geoscience Centre and Dalhousie University have done 
considerable new geological and bathymetric worK in the deeper parts of the 
study area on the continental slope. While the November 18, 1929 "Grand 
Banks" earthquake was known to have caused breaks in twelve marine tele
graph cables, it was not until 1952 that it was realized by Columbia 
University scientists Chat a turbidity current that been triggered by the 
event. Little work occurred on the Laurentian Slope in the area or the 
epicentre until modern Seabeam and submersible tools became available to 
Canadian researchers. 
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INTRODUCTION 

The study area encompasses all ot St. Pierre Bank and the tlanking 

channels on the continental shelt; Hermitage Channel and Laurentian Chan-

nel to the northwest and southwest respectively and Halibut Channel to the 

east. To complete the study area, the western position ot the central 

Grand Banks, the eastern Scotian Shelf, the northern portion ot the Sohm 

Abyssal Plain and the Laurentian Slope are included (Figure 1). 

Hydrographers who record water depth to maKe charts for sate navigation 

have always tried to record the bottom type or soil type with a view to 

having their charts serve as a guide to anchoring conditions. Thus, the 

tirst mapping of the surficial geology of the ocean tloor on the 

continental shelves ott eastern Canada was done by the early hydrographers 

of Britain and France with lesser work by other Europeans. 

Hydrographers or other vessels wishing to Know the bottom type would 

attach a bit ot sticky tallow on the bottom of the lead weight ot their 

sounding line. When it hit the oceantloor, grains ot sediment would adhere 

to the tallow and give the leadsman an indication ot the seatloor type. 

All charts through to the modern day show the bottom type in a general 

sense, though now the hydrographer would use a proper grab sampler to 

document the sediment. 

When the tirst transatlantic cables were laid through the study area 

(Western Union, 1869, Sydney to St. Pierre to Newfoundland), the bottom 

topography and to a lesser extent the bottom types, became ot greater 

concern. These concerns became paramount on November 18, 1929 (Kindle, 



Figure 1 

Index map to study aréa showing 200 m and 1000 m iso

baths to outline the edge of the continental shelt and 

the Laurentian Channel along the southwestern side ot 

St. Pierre Bank. The 1967 Moratorium Block is outlined 

by a heavy line. The small solid circles are the com-

mercial hydrocarbon exploration wells put down since 

drilling began ln 1967 on the Scotian and Newtoundland 

shelves. 
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INTRODUCTION (continued) 

1931) when a major earthquaKe occurred at the edge of the continental shelf 

and triggered an underwater slump. The resultant landslide or turbidity 

current swept down the continental slope and severed 12 transatlantic 

cables often in several places (Doxsee, 1948; Piper.!.E_~., 1988). The 

cable breaKs tOOK up to seven cable vessels about three months to repair 

all the interrupted segments. 

By about 1926, over 25 various telegraph cables traversed the study 

area (Figure 2). The GANTAT 2 telephone cable shown in Figure 2 was laid by 

Teleglobe Canada in 1973 (Canada Overseas Telecommun1cation Corporation, 

1971; 1973). Halifax, Nova Scotia was the permanent home ot the marine 

operations of at least three cable companies and several ot their vessels 

tor many years. Even now, St. John's, Newtoundland serves as the home ot 

one cable vessel operated by a consortium ot companies. 

All the early telegraph cables are "O.O.U." (out ot use), but the cable 

companies will seldom admit that they have abandoned them though they want 

no responsibil1ty it bottom trawling equipment becomes ensnarled in such 

cables. Sorne interest has been shown in recent years in salvaging the 

larger old, copper-cored c ables tor their metal value. Interest varies 

with metal prices; some preliminary discussions have been held with Cana-

dian government author1ties in the past seven to eight years. 

The mapping ot the geology and geophysics of the continental shelves ot 

Canada for resource exploration only began in earnest in the late 1950's 

and early 1960's. Prior to that, the main interest in the geology of the 

shelves came trom f1sh biologists who were beginning to realize the rela

tionships between bottom sediment types and certain t1sh habitats. 



Figure 2 

Portion of a map ot marine cables traversing the 

continental shelf of Canada, produced by the Hydro-

graphie Department of the [British] Admiralty 

(1958) and updated by Teleglobe Canada to show the 

1973 CANTAT 2 cable to the southwest ot Sable 

Island. The numbers in circles represent the 

original ownership ot the cables; 1 was Cable and 

Wireless Led. (British); 12 was the Anglo-American 

Telegraph Company (British); 14 was la Compagnie 

francaise des cables telegraphiques (French); 15 

was the Western Union Telegraph Company (American), 

and 16 was the Commercial Cable Company (American). 

The smaller circles west and southwest ot Sable 

Island were an identitication code used by Rutfman 

in a report tor Mobil Oil Canada as part ot the 

Venture gas development project (Ruftman, 1983). 

6 
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INTRODUCTION (continued) 

However, nearly twenty years earlier, more sinister interest peaked in 

the 'grundbeschattenheitskarte' - the maps ot the geology ot the seabed. 

The 'Oberkommando der Kriegsmarine' (Supreme Command of the [German] Navy) 

published a whole series ot 'Ubootshandbuchs' including one tor 'OstkÜste 

Kanadas' (East Coast of Canada; Appendix 1). This atlas contained a 

geology ot the seabed map tor the 'Banke SÜdlich von Neutundland' Csouthern 

banks of Newtoundland) [including St. Pierre Bank] and tor the 'SÜdkÜste 

von Neutundland' (south coast of Newtoundland)[including St. Pierre et 

Miquelon and St. Pierre Bank](Oberkommando der Kriegsmarine, 1942a;b). 

This atlas contained a series of interpreted seatloor geology maps out 

to water depths of about 150-200 tm. The above map of interpreted 

surficial geology (Appendix 1) shows under 'Harte des Bodens' (strength of 

the soil), 'Felsig' ( rocky), Sand und Ki.es ( sand and gravel), 'Sclickiger 

Sand' Csilty sand) and 'Sandiger Schlick' (sandy silt) plus depth cqntours 

(translation via persona! communication, Hans Neu, Halifax, February 2, 

1990). It is not known how the interpreted surficial geology was devel-

oped, but it may have been in part dependent on the British Admiralty 

bottom types (which are duplicated on the maps) and from tishing vessel 

data. 

The purpose of the coloured atlas seabed geology · maps was to give U-

boat ~ommanders some idea where they could sately sit their vessels on the 

seafloor and in what areas they could probably find 'accoustically hard' 

bot tom which would provide a more di.fticult search terrane for surtace 

vessels conducting an asdic search. 

Portions of the ab ove atlas, including the St. Pierre Bank seabed 

geology map (Oberkollll!1ando der Kriegsmarine, 1942a) are round in Appendix 1. 
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INTRODUCTION (continued) 

This copy of the 'Ubootshundbuch' tor 'OstKÜste Kanadas' was copy no. 

(Pr~t=Nr.) 843 and is found in the Bundesarchiv-Militararchiv, Wiesental

strasse 10, 7800 Freiburg, West Germany as 'Bestand: RMD 4/299 Atlas' 

(personal communication, Mr./Ms. Montfort and Dr. Giessler, Freiburg, Feb-

ruary 2, March 28, 1990 and May 4, 1990 respectively). The library at 

Bedtord Institute of Oceanography has moved to obtain a tull xerox copy ot 

this atlas (personal communication, J. Elizabeth (Betty) Sutherland, Li

brary Services, B.I.O., March 21, 1990). A second copy ot the U-boat East 

Coast ot Canada Atlas (copy no. 829) was later found at the U.S. National 

Archives in Washington, D.C. (Collection ot Foreign Records Seized, Record 

Group 242). 

Practising tishermen had long corne to an intuitive understanding ot 

these relationships and in their daily labours had each built up their own 

personal series ot annotated charts or notebooks logging areas ot "toul 

ground" and wrecks where bottom trawled nets or lines got snagged and gear 

was regularly lost. Thus, areas such as "The Stone Fence" along the 

southwest side ot the Laurentian Channel came to be named and are enshrined 

on modern charts. Fishermen also traditionally noted and protected 

information about areas ot consistently good catches; one might presume 

that "Halibut Channel" on the east side of St. Pierre BanK may retlect such 

a tradition. 

The Soviet scientists were the tirst to publish on the relationship 

between the bathymetry with the surticial geology and the prolitic tishery 

in the study area. Litvin and Rvachev (1962; 1963) and Avilov (1965) trom 



Figure 3 

Enlarged portion of Avilov's (1965) bathymetric and 

surticial geology map of the Grand BanKs ot 

Newtoundland. The two parts of the legend have been 

moved to tit on the enlarged diagram. 

English translation ot Key to the items in the order in 
which they are presented on the map: 

1) indi.vidual rocks, blocKs 9) rhizopods 
2) boulders 10) sponges 
3) pebble 11) sand 
4) gravel 12) clay sand 
5) cernent crust 13) sandy silt 
6) shell 14) silt 
7) crushed shell 15) clay silt 
8) corals 

10 
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Figure 4 

Avilov's (1965) index map to the R/V SEVASTOPOL cruises 

Numbers 14 and 17 in 1954-58. A line ot bottom samples 

was run across St. Pierre BanK and the Laurentian Chan-

nel onto Banquereau. 
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INTRODUCTION (contLnued) . 

the PINRO Laboratory ot MarLne Geology (Polar InstLtute) publLshed the 

fLrst surtLcLal geology maps ot the study area (FLgure 3) as a result ot 

the Newtoundland and Labrador ExpedLtLon ot 1954-58 whereLn the R/V SEVAS

TOPOL worked and sampled Ln the study area (Figure 4). 

The fLrst CanadLan marLne geological work Ln the area occurred as a 

result ot the renewable fLsherLes Lnterest. ThLs Lnterest then evolved and 

merged with an Lnterest Ln mappLng the subsea non-renewable resources 

mainly hydrocarbons. MappLng Ln recent years has developed Ln part because 

ot an Lnterest Ln hydrocarbons and mLneral resource potential but also to 

evaluate envLronmental assessment concerns such as the earthquaKe potentLal 

ot the Laurentian Slope SeLsmic Zone and the routLng ot cables and pLpe

lLnes or engineerLng problems Lnvolved Ln drLlling oftshore wells, etc. 

MAPPING OF SURFICIAL GEOLOGY AND BATHYMETRY 

The tirst Canadia9 work on surfLcLal geology Ln the study area was done 

by the FLsheries Research Board trom the orLgLnal Canadian survey vessel 

CNAV SACKVILLE cruLse S-58 (August 21-September 17, 1961) and Lncluded one 

leg through the area (FLgure 5). Doug Loring's interpretatLon (1962a;b) 

Lncorporated the bottom samples ot sediment and Lntegrated these wLth the 

EDO PrecLsLon Depth Recorder echosounder data to develop an early and 

rudLmentary surtLcial geology map. Bottom types were subdLvided between 

acoustically "hard bottom" and a "sott sedimentary layer" (Figure 6). 

Loring's work was then supplanted, expanded upon and updated as the 

Bedford InstLtute of Oceanography came into existence in 1962 and Lewis H. 

King began his worK on the acoustLc classification ot bottom sediments. 



Figure 5 

D. H. Loring's (1962a;b) index map to the track and 

samples of the CNAV SACKVILLE S-58 cruise. The SACK-

VILLE obtained continuous 12 kHz profiles trom an EDO 

Prec1s1on Depth Recorder (PDR) and obtained 12 bottom 

samples in the study area. The samples are shown as 

black dots along the track and are numbered sequen

tially. 

15 
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Figure 6 

Lori.ng's (1962a;b) isopach map ot the "distribution of 

the soft sedimentary layer on the Newfoundland shelt" as 

mapped by an EDO, PDR echosounder. His legend appeared 

on his Figure 4 in the two papers. The wi.dely-

crosshatched, majority of the ocean tloor, which he 

called [acoustically] "bard bottom" has the following 

bottom types: Al = rocky and jagged; A2 isolated 

peaks; A3 = mainly rocks and gravel; A4 sandy 

material; AS = compacted sediments. The shaded areas 

represent the "soft sedi.mentary layer" which were 

penetrated by the PDR: solid black = greater than · 50 

t t; light gray = 20 to 50 tt thickness; light black 

crosshatched area less than 20 ft in thl.ckness. The 

100 tm li.ne is shown as a faint dotted li.ne. 

17 
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MAPPING OF SURFICIAL GEOLOGY AND BATHYMETRY (continued) 

The Dalhousie Inst1tute of Oceanography began at about the same time and a 

supply of graduate students became ava1lable 1n about 1962-63 to begin to 

worK on various areas and problems. Norman Silverberg (1965) and Anthony 

CoK (1970;CoK ~ ~., 1965) are examples ot students that worKed on the 

eastern Scotian Shelt on the western s1de ot the study area. These stu-

dents and others such as Noel James (1966) who did a major piece ot worK 

around and on Sable Island (James and Stanley, 1967;1968) were directed by 

Dalhousie Un1vers1ty's Department ot Geology's tirst full-time marine geo

logists, Daniel J. Stanley and Donald J.P. Swift (Stanley, 1969; Stanley 

and CoK, 1968; Stanley and Silverberg, 1969; Stanley~~., 1968; 1972; 

1973; Swift, 1976). There were a tew other marine geology students 1n the 

m1d 1960's who came trom other Canadian un1versities to work on the east 

coast. Chris Yorath ot Queen's University worKed on the very western edge 

of the study area on sediment dispersal pat~erns as part of a PhD thesis 

(1967a;b). 

With the advent ot the Bedford Institute ot Oceanography and its later

named Atlantic Geoscience Centre (AGC) marine geological and geophysical 

studies developed an ongoing tocus in Eastern Canada and a repos1tory tor 

data began to . torm. In marine geology, Lewis H. King, as .a very early 

statt member of the AGC who worked on the Canadian shelves tor over 25 

years (and still 1s privately), had a protound influence. He pertected the 

systematic mapp1ng ot shelt sediments, us1ng 1nit1ally the acoust1c reflec

t1vity trom the early 12 KHz echosounders and ground truthing with bottom 

sampling (King, 1965;1967a;b), then he and his co-workers at AGC integ-

rated various subbottom prot1lers and sidescan sonars 1nto the mapping 
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MAPPING OF SURFICIAL GEOLOGY AND BATHYMETRY (continued) 

programs. The Atlantic Geoscience Centre has played an important role in 

sponsoring and developing new mapping tools such as the Huntec Deep Towed 

Boomer developed especially to map the accoustically "hard" ocean bottoms 

found in glaciated terrains. 

Canada did not have its own hydrographie service until 1910 and did not 

produce its own navigation charts until this point. Prior to 1910, naviga-

tors in the study area generally used charts ot the British Admiralty or, 

on occasion, those ot other nations such as the United States or France 

(TompKins, 1986). For the tirst 55 years or so, the Canadian Hydrographie 

Service (CHS) only had one main survey vessel CSS ACADIA. Prior to the 

late 1950's, the hydrographie work ot CHS generally had been cont1ned to 

ports, harbours and nearshore areas where the pressures ot the shipping 

industry were most telt. Canada did not own a vessel suitable tor _long 

terra, open-ocean worK until CSS BAFFIN was added to the tleet in 1956. 

Mapping ot the continental shelves, where there were tew to no navigation 

hazards, could not be a CHS priority in the tirst halt of the 20th century. 

The systematic mapping ot the surticial geology of the continental 

shelves ot eastern Canada that L. H. King embarKed upon was 1nit1ally 

entirely dependent upon the earlier-begun program of map.p1ng the bathymetry 

ot the continental shelves which commenced in about 1957 by the Canadian 

Hydrographie Service. The CHS program was initiated with the general 

availability of a reliable electronic positioning system over the Newtound

land and Scotian shelves and the recent expansion of the tleet. Canada had 

set up several DECCA chains and by the late titties good coverage was 

available tor the Scot~an Shelt, Gulf ot St. Lawrence and the Grand BanKs -
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MAPPING OF SURFICIAL GEOLOGY AND BATHYMETRY (continued) 

Southern Newfoundland. A program began using CSS KAPUSKASING and later CSS 

BAFFIN to systemati c ally map the Scotian Shelf and Grand Banks over several 

years. The echosounder that was in general use by CHS at the time was the 

12 KHz EDO Precision Depth Recorder. L . H. King and his colleagues used 

these records to classity the bottom (King, 1965, 1967a) and added a cali

bration grid ot bottom samples, cores and camera stations to bu1ld much 

more detailed surticial geology maps ot the seafloor than had been possible. 

be tore. 

The Yarmouth - Brown's BanK map sheet to the west of the study area was 

the tirst area done. The next two sheets completed and published were 

Sable Island BanK and Banquereau with Canso BanK and St. Pierre BanK tol-

lowing; ail tour cover part ot the study area. The easternmost part ot 

the st~dy area has been compiled but is not yet published. The surticial 

geology ot the continental slope and rise portion ot the study area was the 

latest mapped area and is discussed separately below. 

The Sable Island BanK sheet on the Scotian Shelt used a dense net ot 

echogram tracKs and a grid of samples on about a 10 Km grid (Figure 7) and 

in the report an acoustically-detined seismo-stratigraphy was developed 

(King, 1970a;b) that became the basis tor later worK over much ot the 

glaciated shelf areas ot Eastern Canada (King and Fader, 1986). The same 

approach was carried to the east on Banquereau (Figure 8) in the worK by 

Brian MacLean and Lew King (197la;b) then to the north (Figure 9) by 

MacLean, Fader and King (1977a;b). The systematic worK of King ~ ~· in 

mapping the Scotian Shelt has lead to a number of review papers tying 



Figure 7 

King's (1970a) index map across the Halitax-Sable Island 

map area showing the grid ot coverage ot 12 kHz echo-

sounder records available tor analysis. The black dots 

represent the bottom grab samples, c ores or camera sta-

tions taken to calibrate the acousti c data. The hole 

in the data on the West Bar of Sable Island was lett 

because of the uncertain pos1t1on1ng and the shallow 

water in the waters close to the island and over West 

Bar Extension and Northern Spur. 
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Figure 8 

MacLean and King's (197la) index map across the Banque

reau and Misaine Bank map area showing the grid ot 

coverage ot 12 kHz echosounder records available tor 

analysis. The black dots represent the bottom grab 

samples, cores or camera stations taken to calibrate the 

acoustic data . The hole in the data on the East Bar ot 

. Sable Island was lett because ot the uncertain position

ing and the shallow water in the waters close to the 

island and over East Bar Extension. 
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Figure 9 

MacLean et al's. (1977a) index map in the Canso BanK 

area showing the grid ot coverage ot 12 kHz echosounder 

recorda available tor analysis. The black dots repre-

sent the bottom grab samples, cores or camera stations 

taken to calibrate the acoustic data. The white zone 

along the coast with no data was lett because of the 

ditticulty in bringing the deep draft open-ocean survey 

vessels in close to a coast replete with nearshore 

shoals. These areas are covered with smaller vessels 

and launches at least for bathymetry. On the inset map 

only every other hydrographie track is shown. 
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MAPPING OF SURFICIAL GEOLOGY AND BATHYMETRY (continued) 

together the regional picture (King, 1980; King and Fader, 1986; King and 

MacLean 1970; 1974a;b; 1976; King~~·· 1972). 

The progressive mapping ot the surficial geology of the shelves by AGC 

was diverted in part by the signiticant d1scoveries ot oil on the Grand 

Banks in 1979 and by attention paid to other areas such as the Labrador 

Shelf. Work in the study area was somewhat intermittent. In 1981 AGC 

released an Open File Map (Fader~~., 1981) followed by the report and 

tinal map in 1984 (Fader~~., 1982; 1984). This compilation and publi

cation involved data trom more than 65 cruises over a period of 25 years 

(Figure lO)(Buxton, 1987). 

To the east ot the St. Pierre Bank sheet the surficial geology map is 

not yet published or available as an AGC Open File. A contract report and 

a series ot index maps and a surticial geology map are available through 

the AGC (Ruftman and Wilson, 1987). This report contains a complete review 

ot the early survey work ot the area south ot Placentia Bay and southeast 

ot the Avalon Peninsula east to 52°W including the massive 3160 piston core 

program of Pan American Petroleum Corporation (now AMOCO) in 1969 trom the 

M/V THERON (Switt, 1966; 1969; 1970). Roger Slatt at Memorial University 

later used the uppermost portion of a number of the Pan Am piston cores to 

look at the origin of the sediments (1973; 1974; 1977). Sen Gupta (1967) 

and Sen Gupta and McMullen (1969) nad earlier mapped the surticial geology 

tor an area along the southwest side ot Grand Bank using grab samples. 
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Figure 10 

Fader et al's. (1982) index map across St. Pierre and 

Burgeo Bank, Banquereau, Artimon Bank and Laurentian 

Channel showing the lines ot acoustic and bottom sam-

pling control 1ri the area southwest ot the Burin Penin-

su la. The black dots represent bottom grab samples, 

cores or camera stations taken to cal1brate the acoustic 

data. The densely surveyed rectangle immediately south-

west ot the islands ot Saint Pierre et Miquelon resulted 

trom data gathered during a sidescan sonar search tor 

the wreck ot the SEAFORTH JARL (Whitaker, 1986). 
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MAPPING OF SURFICIAL GEOLOGY AND BATHYMETRY (continued) 

The mapping ot the St. Pierre BanK area was turther augmented in the 

1984-1986 period by the Bilateral Boundary Studies Programme, which began a 

study ot St. Pierre BanK to supplement earlier reconnaissance data and to 

address specitic scientitic questions (Buxton, 1987). CSS BAFFIN ran two 

major multidiciplinary cruises in the area under the Program (Figure 11) in 

1984 and 1985. From these data CHS (1986a;b) published two revised Charts 

4045 and 4047 which stand as the best charts available of the area from 

Halibut Channel west to The Laurentian Channel over all of St. Pierre BanK 

(Figure 12). The second of the BAFFIN's cruises gathered some 24,850 Km ot 

high resolution continuous seismic protiling data as well as adding grab 

samples to the data base (Henderson, 1985). These data have recently been 

integrated by AGC with the earlier worK ot Fader~~· (1982; 1984) on St. 

Pierre BanK (Fader and Miller, 1986). 

Ongoing surficial geology worK is occurring in the study area by 

graduate and honours geology students at Memorial University of Newfound

land who are worKing in the nearshore zone and in some of the major bays 

along the south coast ot the Island ot Newfoundland. The surficial geology 

of the deeper parts ot the study area is not as well mapped, partly 

because these areas are ot lesser commercial concern by the . fishing or 

resource exploitation industries. 

lnterest has centred on the site ot the November 18, 1929 "Grand BanKs" 

earthquaKe (44° 41.S'N, 56° 00.4'W; Dewey and Gordon, 1984) and its down-

slope regions. This earthquaKe was ot a magnitude ot 7.2 and immediately 

following the event a massive slump and turbidity current occurred that 



Figure 11 

Two-part ti.gure taKen from Buxton's (1987) Figure 4.2a 

and 4.2b. The top ti.gure shows the 1984 CSS BAFFIN 

tracks whi.le the lower ti.gure shows the area 

i.nvesti.gated i.n 1985. The area close to the i.slands ot 

St. Pi.erre et Miquelon was not mapped. The dashed 

tri.angular-trapezoi.dal area shows approxi.mately the 

di.sputed area. 
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Figure 12 

Two-part tigure taken from Buxton's (1987) Figure 4 . 3a 

and 4.3b showing the latest CRS charts No. 4045 and No. 

4047 over the study area. 
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MAPPING OF SURFICIAL GEOLOGY AND BATHYMETRY (continued) 

severed 12 marine telegraph cables (Doxsee, 1948; Gregory, 1929; 1931; 

Hodgson and Doxsee, 1930; Keith, 1930). Once tne turbidity current mechan-

ism was recognised, (Heezen and Ewing, 1952; Heezen ~ ~., 1954; Kuenen, 

1952) little rurther work occurred until recently w~en David Piper or the 

Atlantic Geoscience Centre teamed up with American colleagues and a Dal-

housie graduate student and his proressor to quite thorougnly map the area. 

A rull range or equipment has been used trom echosounding and sampling 

tools to sub-bottom protiling, to SEAMARC transects (Figure 13) and Seabeam 

coverage (Figure 14) through to rirst hand examination or the searloor via 

submersible dives by D/V PI~CES and D/V ALVIN. A large number or papers 

have appeared (13+), including a more recent review paper by Piper~~· 

(1988) and a PhD thesis by John Hughes ClarKe at Dalhousie (1988) alung 

with an A.G.C. Open File reports by Piper~~· in 1985 and by Hughes 

ClarKe in 1986. Papers by Boniray and Piper (1988), Hughes ClarKe et al. 

(1989), Mayer-=...:.~· (1988), NormarK ~al. (1983), Piper (1989), Piper and 

NormarK (1982, 1989) and Shor and Piper (1989) have detailed the scientiric 

rindings in the Laurentian Slope area. 

Research into the sediments elsewhere along the continental slope or 

Nova Scotia have been contined to a rew theses at Dalnousie University in 

the 1980's. Sorne ongoing cooperative work between AGC's David Piper and 

French scientists is occurring along the Newroundland continental slope and 

rise on the east side or the study area. Lauchie Meagner (1984) nas 

prepared one Open File contract report ror AGC on the seismic stratigraphy 

or sediments on the continental slope otr St. Pierre Bank. 



Figure 13 

TracK plot ot the 1983 SEAMARC data gathered on the 

HUDSON 83-017 cruise and index map to the 13 sidescan 

mosaic sheets in Geological Survey ot Canada Open File 

1131 (Figure 2 in Piper~~· 1985). 
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Figure 14 

Atlantic Geoscience Centre and Canadian Hydrographie 

Service reconnaissance shiptracK coverage used in the 

compilation ot John Hughes ClarKe's bathymetry map 

(1988). The shaded area represents Seabeam data 

gathered cooperatively with the Americans. This Figure 

was tigure 2.lb taKen from John Hughes ClarKe's thesis 

(1988). 
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MAPPING OF SURFICIAL GEOLOGY AND BATHYMETRY (continued) 

The 1929 earthquake caused a serious tidal wave (Jones, 1975; Robinson, 

1976) that atfected southern Newfoundland, Saint Pierre and Nova Scotia. 

Sorne 27 lives were lost in Newtoundland with one death in Nova Scotia; no 

lives were lost in St. Pierre et Miquelon. This event is presently under 

investigation by the author as part ot the Canadian Hydrographie Services' 

COWLIS project. 

MAPPING OF GEOPHYSICAL PARAMETERS 

General 

The tirst geophysics done offshore ot Nova Scotia and Newfoundland was 

probably done by the oil industry with deep seismic and airborne magnetic 

data for the evaluation of the thicKness of the sedimentary wedge on the 

continental shelf beginning in about 1958. Sorne academic retraction seis-

mie work occurred in the study area in the mid 1950's, but seismic retrac

tion work by Dalhousie Institute of Oceanography did not begin until the 

early 1960's. The Geological Survey ot Canada began aeromagnetic surveys 

otfshore in the area in the late 1950's and the former Earth Physics Branch 

began offshore bottom gravity measurements in the area in the mid 1960's. 

The Bedford Institute of Oceanography began its multidisciplinary surveys 

on the HUDSON and BAFFIN in about 1964. Thus, by 1965-66 the Atlantic 

Geoscience Centre (AGC) was in the marine geophysics business and was 

feeling its way toward setting up a digital geophysics data repository tor 

Eastern Canada. 
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MAPPING OF GEOPHYSICAL PARAMETERS (continued) 

Gravity Data 

The Atlantic Geoscience Center, through Bosco Loncarevic, acquired a 

seaborne gravity meter shortly atter CSS HUDSON was added to the tleet in 

1963. Initially, and while experi.ence was gained with the new equipment, 

data was gathered mainly on reconnaissance lines. The study ot the Orpheus 

Gravi.ty Anomaly was one of AGC's first areal gravity mappi.ng programs 

(Loncarevi.c and Ewi.ng, 1967). About 1965, the Earth Physics Branch 

acquired a seabottom gravimeter and Alan Goodacre began a program from CNAV 

SACKVILLE to map the gravity field in the Gult ot St. Lawrence at about a 

15 km spacing (Goodacre and Nyland, 1966; Goodacre ~ .!!..!_., 1969). Later in 

1970, Goodacre's group mapped the bottom gravi.ty over most ot the 

continental shelt in the study area west ot 56°W (Figure 15, Goodacre et 

~·· 1973). 

When AGC ran one ot its tirst multi.disciplinary surveys in the eastern 

Gult of St. Lawrence Ln conjunct1on with CHS on the CSS BAFFIN in 1968-69 

the area earli.er mapped by the Earth Physics Branch with the seabottom 

meter was repeated (Haworth and Watts, 1973). Comparisons were done be-

tween the data sets and a debate began as to which tool was better; 

a debate that to some degree continues today. 

l.t is 

The Atlantic Geoscience Center continued to gather reconnaissance gra-

vity data in the area south ot Newtoundland over the next twenty years with 

some more detailed work in 1979 and 1982. In 1984, CSS BAFFIN carri.ed out 

a major multidisci.plinary program on St. Pi.erre BanK (Figure 11, top) and 

gravity data were gathered on over 11,200 Km of tracK to greatly density 



Figure 15 

Index map to the Earth Physics Branch's 1970 seabottom 

gravity survey on the Scotian Shelt, St. Pierre Bank and 

Burgeo Bani:t. Figure is taken trom Goodacre et al.' s 

(1973) index map. 
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MAPPING OF GEOPHYSICAL PARAMETERS (continued) 

Gravity Data (continued) 

the gravity coverage (Henderson, 1984; Macnab ~ ~., 1985). These new 

rlata have in part allowed more detailed interpretations to be made ot 

crustal structure (Reid, 1987). 

Commercialy-gathered shipborne gravity data LS generally gathered along 

most deep seismic lines where a client opts tor the minimal add-on price. 

A glance at the index map to deep seismic lines that tollows in this 

section (Figure 23) will show that there is a major gap in oil company 

gravity coverage in the 1967 Moratorium Area. Macnab, Plasse and Graves 

(1985) have prepared an index ot commercially available potential tield 

data; this publication cornes trom an Open File report prepared by Plasse 

and Graves (1985) and lists magnetic and gravity data. 

Magnetic Data 

Canada has regularly tlown airborne aeromagnetic data over onshore 

areas tor several decades as part ot the country's resource evaluation 

program. Airborne tluxgate magnetometer data was tirst gathered ottshore 

in 1958 (Hood, 1966a). Proton precession sea magnetometer data were tirst 

gathered by CSS KAPUSKASING ottshore ot Nova Scotia and across the St. 

Pierre and Burgeo BanK areas (Figure 16) in 1959 (Bower, 1961; 1962). The 

National Aeronautical Establishment and Royal Canadian Air Force in 1962 

also tlew virtually all of the Scotia Shelt using military oriented mag

neti c airborne detector (MAD) surveys (Hood, 1966a;b) that were intiated by 



Figure 16 

1965 index map to magnetic survey coverage ot the east

ern Canada continental shelves trom Hood (1966b). Area 

A was surveyed by CSS KAPUSKASING and Area C on the 

eastern side ot the study area was the tirst magnetic 

survey done by CSS BAFFIN in 1963 as the Bedtord 

Institute ot Oceanography tooK over the sea magnetometer 

worK in late 1963. The long profile marKed by D was 

tlown by an Argus aircratt in January of 1963 (Hood, 

1966b; Hood and Godby, 1965) and continued through the 

study area over St. Pierre Bank. 
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MAPPING OF GEOPHYSICAL PARAMETERS (continued) 

Magnetic Data (continued) 

the military's desire to map wrecKs and other targets on the seafloor. The 

MAD surveys could also be used for geological interpretations (Hood, 

1966a;b). 

CSS KAPUSKASING had surveyed the eastern part ot the Scotian Shelt east 

of 61°W to 58°W in 1961 using a sea magnetometer. Late in 1963, the 

shipborne magnetometers were transferred tram the Geoiogical Survey ot 

Canada in Ottawa to the newly-tormed Bedtord Institute ot Oceanography and 

the predecessor to the Atlantic Geoscience Centre began to carry out sea 

magnetometer surveys in 1963-64, shortly atter its tormation. 

The CSS BAFFIN surveyed an area ot the Grand BanKs on the eastern side 

ot the study area in 1963 (Hood, 1966a). However, by the end or 1972 there 

were still signiticant haies in the publ1cally-available ottshore magnet1c 

data south of Newtoundland, (Figure 17; McGrath ~ ~·· 1973) including 

parts ot St. Pierre BanK. This gap was picKed away at over the next 13 

years with reconnaissance tracKs and some more detailed worK in 1979 and 

1982. In 1984, BAFFIN returned to the St. Pierre BanK area and gathered 

11980 Km ot magnetic tracK in a major mult1disciplinary survey done under 

the Bilateral Boundary Studies Program (Henderson, 1984; MacNab et ~., 

1985). The next year, a major offshore airborne aeromagnetic program was 

tlown under contract to caver some 120,000 sq Km south of Newtoundland 

including all ot St. Pierre Bank (Figure 18). Patterson, Grant and Watson 

Ltd. were contracted to 1nterpret the data (1986). 
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Figure 17 

Index map to aeromagnetic and snipborne magnetometer 

data available in Canada to the end ot December 1972. 

Map is taken tram McGrath et al. (1973). A signiticant 

rrole in the data is shown in the stuidy area south or 

New round land. 





Figure 18 

Index map to the .area which was covered by the aeromag

ne tic survey tlown under the Bilateral Boundary Studies 

Program in 1985 (shaded area). The index map was taKen 

tram Figure 4.5 in Buxton (1987). The survey was plan-

ned to merge with available onshore coverage and was 

planned so as to not 1ntrude into a 24 n mi zone around 

the islands of St. Pierre et Miquelon. A second survey 

has now been flown to the east ot Halibut Channel out 

onto the Grand BanKs. 
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MAPPING OF GEOPHYSICAL PARAMETERS (continued) 

Magneti c Data ( continued) 

Sorne commercially-acquired magnetic data have been gathered in tne 

study area in conjunction w1th deep seismic data . Thus, coverage to the 

east and west ot the 1967 Moratorium Area is reasonable. However, 

commer c ial marine magnetometer data in tne Moratorium Area is very thin 

becau~e ot Che lack ot seismic lines (Figure 23). Chevron Canada tlew much 

ot the St. Pierre BanK area in 1966 in advance of the 1967 land sale. Tnis 

data set 1s the best commercially acquired magnetic data set in the study 

area. The Earth and Ocean index to commerc ially ava1lable potential tield 

data l i sts the magnetic data available ottshore (Macnab, Plasse and Graves, 

1985; Plasse and Graves, 1985). 

Seismic Retraction Data 

Academi c interest in the thickness ot tne sedimentary se c tion on 

Canadian continental shelves tocused on retraction techniques rather than 

r e tle c tion data. Retraction 1s a cheaper approach that requires less 

equipment and was therefore within the reach ot earlier resear chers; it 

also did not require expensive digital processing techniques. Willmore and 

Scheidegger (1936), Bentley and Worzel (1956), Press and Beckmann (1954) 

and Ofticer and Ewing (1954) did tne tirst worK ott Eastern Canada that 

impac ted on the study area (Figure 19). 
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FLgure 19 

Index map ot SherLdan and Drake (1968) showLng the early 

seLsmL c refractLon data Ln the study area. 
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MAPPING OF GEOPHYSICAL PARAMETERS (continued) 

Seismic Retraction Data (continued) 

Dalhousie Institute ot Oceanography graduate students under the leader

ship of Michael J. Keen got deeply into crustal seismic retraction in the 

early 1960's initially running several lines across and along the Scotian 

Shelf at the western sicle of the study area (Figure 20; Keen and Loncare

vic, 1966). Later Dalhousie ran some refraction data between Newtoundland 

and Nova Scotia in the Gult of St. Lawrence and south of Newfoundland. 

American university personnel teamed up with Canadian workers in 1960-

1961 to shoot joint retraction profiles from CNAV SAKVILLE and R/V VEMA 

(Sheridan and Drake, 1968) and data was shot in the Laurentian Channel in 

the study area (Figure 19). Thé SACKVILLE also continued to be a worKhorse 

tor the Canadian government's seismic refraction programs that were run 

under the direction of George Hobson for six years in the 1960's beginning. 

in 1964. This refraction worK was mainly centred in the Gulf ot St. 

Lawrence but on one occasion SACKVILLE gathered data in the study area 

(Figure 21; Hobson and Overton, 1973). The Geological Survey ot Canada's 

program in the Gulf ot St. Lawrence was aimed at mapping the thicKness of 

the Palaeozoic section with a potential tor hydrocarbons rather than map

ping the full crustal thickness. 

Sorne additional seismic refraction data were collected in the Lauren-

tian Channel and on the continental slope during the Bilateral Boundary 

Studies Programme (Buxton, 1987) with ocean bottom selt-recording seismo

meters used (Figure 22; Reid, 1987) to obtain the velocity structure of the 

sedimentary section. Good velocity control is essential to a tull under-

standing ot seismic reflect~on data gathered in an area. 



Figure 20 

Index map to the early crustal seismic retraction lines 

shot by Dalhousie University's Institute ot Oceanography 

on the Scocian Slope and Shelf taken trom Keen and 

Loncarevic (1966). 
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Figure 21 

Index map to the 1964-1969 seismic refraction lines run 

by CNAV SACKVILLE taken from Hobson and Overton (1973). 

The index map also shows the ship to ship profiles of 

SACKVILLE and VEMA in 1960-61 (Sheridan and Drake, 1968) 

and Willmore and Scheidegger's (1956) early work in the 

Gult ot St. Lawrence at the northeast corner of the 

study area. 
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Figure 22 

Index map to seismic retraction data gathered during the 

Bilateral Boundary Studies Programme. 

from Buxton's (1987) Figure 4.7. The dots show ocean 

bottom seismometers placed on the seatloor to record 

seismic arrivals. 
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MAPPING OF GEOPHYSICAL PARAMETERS (continued) 

Deep Reflection Seismic Data 

Digital seismic retlection techniques are by far and away the method ot 

choice for the oil industry when it cornes to mapping the geological struc-

ture ot areas with hydrocarbon potential. When the 1967 Moratorium Area 

was agreed to and France and Canada agreed to not permit the collection ot 

c ommercial data in this area the moratorium was aimed at deep seismic 

reflection data. The moratorium was largely successtul in preventing the 

collection of any deep seismic data trom 1967 to 1983 (Figure 23). Only 

&hell Canada Resources Ltd: was permi~ted to survey within the Moratorium 

Area (but outside the area claimed by France) on its Exploration Agreement 

110 that was tound in the southwest corner of the Moratorium Area until it 

was dropped by Shell about three years ago. 

The French research vessel CHARCOT ran a deep seismic reflection 

protile along the southwest edge of Grand Banks (Auzende et ~., 1970). 

CHARCOT ran a zigzag line up into the study area during the 1969 

'Noratlante' expedition (Figure 24). The CHARCOT tracK briefly penetrated 

the 1967 Moratorium Area south ot the Burin Peninsula (Figure 24). 



1 

1 Figure 23 

Index map to all pre-1984, i.ndustry, deep sei.smi. c re-

tlecti.on li.nes avai.lable in the study area. The map 

does not show the 1983 French program ot the LUCIEN 

BEAUFORT. The eftecti.veness ot the moratorium i.s qui.te 

well shown by the total gap in the regi.onal coverage on 

St . Pi.erre Bank and in much ot the Laurenti.an Channel. 

The gri.d ot li.nes run in the southwest corner ot the 

Moratorium Area was run on Shell's Exploration Agreement 

110. Figure was taken trom Buxton's (1987) Figure 4.4. 
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MAPPING OF GEOPHYSICAL PARAMETERS (continued) 

Deep Reflection Seismic Data (continued) 

W.H. (Bill) Elias' ill-tated marine deep seismic company, Caravel 

Exploration Ltd. ot Calgary (tormerly Catalina Exploration and Development 

Ltd.), ran its vessel CALGARY CATALINA into the study area in gathering 

some spec participation seismic lines (Elias, 1973). He had plans to 

gather more (Figure 25), but the tirm had financial problems and Canada's 

first attempt at a marine seismic acquisition company tailed. The CALGARY 

CATALINA became the J.J. JOHNSON ot Geophysical Services Inc. and saw 

turther service worldwide including in Canadian waters. 

The total gap in the regional deep seismic coverage (Figure 23) meant 

that no tie could be made between the Scotian Shelt and southern Newtound-

land banKs; there was also no commercial well control and the 1965 D/V 

CALDRILL program ot shallow coreholes did not sample the bedrocK in the gap 

though some data were collected in 12 hales on the eastern s1de of the 

study area (Pan American Petroleum Corporation and Imperial Oil Enterprises 

Limited, 1965). 

In August ot 1983, the French broKe the 16-year moratorium. The M/V 

LUCIEN BEAUFORT, a deep seismic vessel ot Compagnie General de Geophysique, 

presumeably worK1ng for the Elf-Aquitaine consortium that holds the French

issued exploration rights (Figure 26), ran an extensive se1smic program 

over much of area claimed by France and liscenced to the French consortium. 

The Canadian government became aware of the program by chance when David 

Ross, an employee of NORDCO, Inc. of St. John's, Newfoundland was on holi-

day in Saint Pierre. He spotted what was obviously a French deep seismic 



Figure 24 

Track ot the French vessel CHARCOT during the Noratlante 

expedition in 1969 taken trom Auzende et al. (1970). 

The vessel ran 10-second long, digital, seismic retlec

tion records along a zigzag track over the southwest 

margin of the Grand Banks up into the study area to the 

northwest just south of the Burin Peninsula (thin line). 

The solid dark lines show the interpreted faults and 

fault zones. 
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Figure 25 

Index map to the CALGARY CATALINA's deep seismic 

participation lines (Elias, 1973). The map also shows 

the proposed lines or Caravel Exploration Ltd; the se 

were never shot. The 1969 program shows as neavy 

dashes; the 1970 program shows as heavy solid lines and 

tne proposed program shows as lighter dasnes. 
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Figure 26 

Portion of the Geomarine Associates Ltd. (Ruttman and 

Kelly, 1985) map ot the 1985 petroleum interests ott 

Newfoundland showing as a black stipple the area issued 

by France to Elf-Aquitaine on September 19, 1967 (It was 

tormerly held by Petropar from October 14, 1966). The 

1967 Moratorium Area is shown outlined by a cross

hatched boundary. 
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MAPPING OF GEOPHYSICAL P.ARAMETERS (continued) 

Deep Reflection Seismic Data (continued) 

vessel, the LUCIEN BEAUFORT, and alerted the director ot the Atlantic 

Geoscience Centre at the Bedford Institute ot Oceanography in Dartmouth, 

Nova Scotia. 

What tollowed will surely be remembered as one ot the classic annals in 

Canadian marine geophysical exploration. Canada tracKed the LUCIEN BEAU-

FORT and its French naval escort throughout its program using long range 

Argus patrol aircraft and radio positioning techniques to gain at least a 

general understanding ot the areal extent and scope of the seismic program. 

The only other seismic data the French had run into the 1967 Moratorium 

Area were gathered on a scientitic cruise of CHARCOT (Auzende ~~·· 1970) 

that had corne up along the southwest side ot Grand BanK. (Figure 24). 

Canada then ran a three-part seismic program of its own inside the 

Moratorium Area. In March of 1984, a two-week long, 294 Km program was 

shot (Figure 27, top) using GSI's vessel M/V FREDERICK J. AGNICH (Geophysi-

cal Services Incorporated, 1984a;b). Then the next year an extensive 

program was tunded which ran from July 31 to September 14, 1985 trom the 

M/V WESTERN VIKING (Figure 27, middle). This program gathered 2500 Km ot 

deep seismic data (Western Geophysical Company or Canada, 1986?; 1986). 

The 1984 and 1985 programs were funded under the Bilateral Boundary Studies 

Programme (Buxton, 1987). 

Finally, the tollowing year a third, short, deep seismic program was 

run by GSI from the F.J. AGNICH in late September to early October, 1986 

(Geophysical Services Incorporated/Geophoto Services Limited, 1986). This 



Figure 27 

Three-part tigure taKen trom Buxton's (1987) tigures 

4.6a(top), 4.6b(midd1e) and 4.6c(bottom). The top tigure 

shows the 1984 Canadian deep seismic program with two 

reconnaissance lines. The middle map shows the main 

1985 program and the bottom map shows the briet 1986 

follow up program of six short lines. 
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MAPPING OF GEOPHYSICAL PARAMETERS (continued) 

Deep Retlection Seismic Data (continued) 

program ran 260 Km ot data on six short lines designed to checK problem 

areas detined in the earlier worK (Figure 27, bottom); it was processed by 

the same tirm that did the major 1985 program (Western Geophysical Company 

ot Canada, 1987). 

Thus, the present day map ot combined seismic coverage (exclusive ot 

the 1983 LUCIEN BEAUFORT lines) is shown on Figure 28. While at best 

Canada now had a sparse net of regional lines an interpretation could be 

made ot the 011 and gas potential. This was done by Bernie MacLean and 

John Wade (1986) in their May, 1986 preliminary report and in their 1987 

more detailed tollow up report (MacLean and Wade, 1987). The1r report 

shows that the southern part of St. Pierre BanK has structures similar to 

those seen around Sable Island, thus the area has a reasonable potential 

tor significant gas and some oil discoveries once wells can be drilled. 

High Resolution Seismic and Sidescan Sonar Data 

In some respects, these data have been covered in the earlier section on 

surticial geology. The index maps of Figures 7 to 10 and that ot the 1985 

BAFFIN cruise as part of the Bilateral Boundary Studies Programme (Figure 

11, bottom) retlect as well the high resolution seismic protiling and 

sidescan sonar track coverage. Outside ot Ruttman and Wilson's report 

(1987) none of the other earlier reports show index maps of just the high 

resolution .seismic and sidescan coverage so it is ditticult to separate 

these data out. 



Figure 28 

Combined index map to deep seismic retleccion lines in 

the study area. The 1983 LUCIEN BEAUFORT lines gathered 

by the French are not shown (and it appears chat the 

CALGARY CATALINA participation line running to the 

northwest out ot the Moratorium Area is noc shown as ic 

is on Figure 25). 
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MAPPING OF GEOPHYSICAL PARAMETERS (continued) 

High Resolution Seismic and Sidescan Sonar Data (continued) 

Suffice to say that Lewis H. King and his colleagues at BIO and the 

Dalhousie Institute of Oceanography began using the early EG&G sparKers as 

soon as they were available in the early 1960's. Bedford Institute 

graduated into airguns and various Huntec deep-towed, high-resolution pro

fi ling tools while Dalhousie's ongoing seismic profiling interest has been 

channelled into a deep-towed cnirp sonar device. 

There was early high-resolution sub-bottom profiling interest trom 

Gregory Webb ot the University of Massachusetts in the Scotian Shelt and 

Laurentian Channel (Figure 29). Webb mapped numerous diap1r-l1ke struc-

tures in the bedrock but took little interest in the overlying sedimentary 

section (Webb, 1973). Other lines of high resolution seismic data were 

collected in the study area by ships ot opportunity such as the JOIDES 

vessel GLOMAR CHALLENGER in 1970 (Ruftman, 1972). Earth and Ocean Research 

Ltd. (1986) bas done a major indexing ot high resolution seismic and re-

lated bottom sampling data available on the Scotian Shelt in their 1986 

Environmental Studies Revolving Fund report. 

Since 1975, Canada has had a number ot private marine geophysical 

survey firms that thrived on the 1978-84 revival of drilling and on the 

discoveries such as Venture gas at Sable Island and Hibernia oil on the 

Grand Banks. These rirms supplanted the American, French and British tirms 

that had worked on Canada's offshore prior to 1978. Each ot the explora-

tion wells drilled on Canada's offshore since 1977 has had some sort or a 

wellsite survey done betore drilling approval was granted 
1 

and Canadian 
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Figure 29 

Gregory Webb's (1973) index map to the University ot 

Rhode Island's R/V TRIDENT Cruise 73 1n 1969, 11nes 1-

19; Cru1se 41 1n 1967, lines 20-21; and Cru1se 84 in 

1976 (lines 22-45). The 1970 GLOMAR CHALLENGER airgun 

line 1s labled GC1-GC2. A Woods Hole Oceanograph1c 

Inst1tut1on prot1l1ng 11ne is labled WH1-WH2. 

locations are to January, 1972. 

Weil 
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MAPPING OF GEOPHYSICAL PARAMETERS (continued) 

High Resolution Seismic and Sidescan Sonar Data (continued) 

tirms are now doing all of these surveys. 

data is otten prescribed on such surveys. 

High resolution digital seismic 

In the study area, wellsite 

survey~ have been run on drilling sites ott the north end ot Cape Breton 

Island, on Sable Island Bank, on Banquereau, on the Scotian Slope and on 

the continental slope just east ot the Moratorium Area (Earth and Ocean Re

search, 1986). 

The continental slope and rise otf the study area has been mapped with 

various high resolution profiling tools (Hughes Clarke, 1988) and was 

mapped by the GLORIA swath mapper (Masson~~., 1985) on the DISCOVERY 

III cruise (Figure 30). 

CONSLUSION 

Canada's history of geological and geophysical investigations in the 

study area retlects the country's growth in the marine science field, over 

and above the nation's eighty-year hydrographie concern. The history 

outlined in the earlier pages tracks Canada's maturing over a briet 35-year 

marine 

1960's 

science history. Canada made a conscious decision in 

to 

the early 

Bedtord enter into the ocean research tield by setting up . the 

Institute ot Oceanography and by supporting a vigorous University partici

pation in the marine tield. 

While no production ot either oil or minerals has yet been realized 

from the offshore (outside of sand and gravel) in tact, Canada bas 



Figure 30 

Index map to the track ot R/V DISCOVERY's Cruise 111 

showing the survey tracks ot GLORIA swath mapping data 

gathered on the continental slope and rise in the area 

of the 1929 earthquake and turbidity current . (Masson 

~ ~·' 1985) 
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CONCLUSION (continued) 

developed a very respectible understanding ot the geology ot its oceanic 

margins. This same statement appl1es to the study area despite the 

limitations of the Moratorium Area. 
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Grundbeschaffenheitskarte 19 

BANKE 
SÜDLICH VON 

NEUFUN.DLAND 

Erlauterungen zur Grundheschaffenheitskarte 19 

Der Bo<len der Greerr Banka ha! vorwiegenù grobsnnùige Ahlngc
rungen. Schlickinseln sind über das ganze Gebiel verslreu~ auch ver
cinzelte fclsige Stellen und Steine kommcn vor. Felslge Geùicte be· 
schriinken sich au! dari Vorfelù ùer Süùküste Neu/u1ulla11ds. 

Die Green Banks sinù von der St. Plerre-Ba11k ùurch eine Ein
tie(ung mit Tielcn über 100 m getreont; hier hat sich weicherca Material 
abgelagerl, das sich nach Nordcn ùis in ùie Placcutia Bay fortsetzt 
(siehe Karte 20). 

Dio St. I'ierre-Ba11k hat gnnz iihnlichc Bo<lcnverhiillnisse wio clie 
Green Banks, jedoch ist da~ Fels- und Stcimy>rkommcn hier hii ufiger. 
Untcr der Südküste Ne11f1mdla11ds hemerkl mon wic<ler tien letsigen 
Bo<len. 

Misai11e-Ba11k unù Ba11querem1-Ba11k: Die vorherrschende Do<len
nhlagerung hesleht wie hei ùen Biinken weitcr ôsllich nus lestcm Sand 
und Kies. In ùen EiotioCungen hat sich Schlick angesammclt, im 
Norùcn 11immt dicse Bodcnnrt ein grüBcres Geùiet ein. Vor der Ost
küsle von Breton hreilel sich fclsiger Bodcn aus (s. Knrte 9). 

Krt. D.445, D.44G, D. 447; Drit. 200, 893, 1134, 2727, 2915. 
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Grundbeschaffenheitskarte 20 

SÜDKÜSTE VON NEUFUNDLAND 

KAP PINE 
BIS 

JACQUES INSEL 

Erlauterungen zur Grundbeschaffenheitskarte 20 

Die Bodenbeschaffenheit der St. Mary Bay ·wird im wesentlichen 
durch eine Schlickmulde bestlmmt. Beiderseita ist der Boden mit 
Sanden bedeokt. 

Weiter westlich folgt wieder !eisiger Boden, der bis in die Placentia 
Bay hineinreicht. An ihn grenzt ein Gebiet sandig·lestor Ablagerungen 
mit Steinvorkommen. Die Placentta Bay zeichnet sich durch ·ein nus
gedehntos Schlickgebiel aus, ùos nocb Norùcn bis ln die lnneren Fjorùc 
hineinreicht und sich andererseits weit seewiirts erstreckt, voo irôlleren 
Fliichen schlickigen Sandes unterbrochen. lm westlichen Teil der ge
nannten Bucht beginnt dann auls neue !elsiger DO<ien, der die Küste 
des halbinaelartigen Landvorsprungs umranùet und in die Fortune Bay 
hinein nach Norden liiu!t. An den lelsigen Boden gren.d ein schmaler 

Saum aus scblickigem BO<ien, âhnliche Verhii.ltnisse bestehen an der 
Westseite der Bucht und vor der Oonnaigre Bay, wo !elsige Stellen mit 
solchen von schlickigen und sandigen .Ablagerungen bunt durchein
anderliegen. lm südlichen Seeraum bis zur St. Pierre-Bank ist der 
Meeresboden mit Sanden und Kieseu bedeckt und weist auch ver: 
scbiedentlich sehr harle Stellen au!. Das gilt wciterhin lür die westliche 
Umgcbung ùcr MiCJttclun-lnscln. 

Die Süùküste von NeufwuJ.land westlich der Hermitage Bay is t am 
Boùen !elsig, an einigen Steilen folgt weiter seewiirts sandiger Scblick. 
Bei den der Küste vorgelagerten Insein und Biinken bemerkt man 
ebcn!alls sebr harten BO<ien. 

Krt. D. 445, 446; Brit. 290, 893, 2141, 2142, 2143, 2915. 
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