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FISHERIES RESEARCH BOARD OF CANADA 

Atlantic Oceanographic Group 

Annual Report, 1959-1960. 

I NTRODUCTION 

The ;Atlantic Oceanographic Group of the Fisheries 

Research Board carries out oceanographic inves'tigations in the 

coastal and offshore waters of the Canadian Arctj,.c and North 

Atlantic Oceans. The programs, which are co-ordinated under the 

Canadian Com.mi ttee, on Oceanography, are designed to fulfill the 

needs of the co-operating organizations, but chiefly those of the 

Fisheries Research Board, the Royal Canadian Navy and Defence 

Research Board. Other items of program are concerned with 

furthering ocyano graphic interests wi 'th universities and co­

operating government agencies. 

Oceanographic research demands general, specific, and 

fundamental studies or the ocean en'vironment and its dynamics. 

The investigations, the r efore, must encompass the processes 

wh.ich maintain or modif'y oceanic conditions, whether within the 

ocean or at its boundarie~, the surf'ace, the bottom, and shore. 

It is only by means of suqh studies that an understanding of 

oceanic conditions can eventually be achieved. 

The objectives of this Group are: 

(i) to study the ocean environment, and the 

processes affecting seasonal and long term 

changes., 

(ii) to provide oceanographic data and information 

in a useful form for fisheries and national 
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needs. 

(i~i) to forecast oce~no graphic conditions. 

(iv) to further interest in oceanographic research. 

Oceano graphy on the East Coast is well supported by 

many co-operating organizations. The Fisheries Research Board 

provides personnel, laboratories, office space, administrative 

facilities, and certain classes of equipment. The Royal Canadian 

Navy , the Fish eries Research Board, and the Department of Transport 

provide ships, equipment, manning , and operation of three principal 

research vessels, CNAV "Sackvi1le 11
, CGS "A. T. Car:i.~ron", and CGS 

"Labrador". The Defence Research Board provides specialized 

equipmen t and f unds chiefly fo r use, or in conjunction, with the 
·' 

operation of CNAV "Sacl.cville". 

General Pro gram 

The oceanographic eff o r t of the Group has, until 

r e c ently , be.en heavily committed in field studies of the Arctic 

and Passamaquoddy re gions. This aspect of the work has been 

terminated and efforts are now being made to complete the analysis 

of the data. A variety of studies have been completed and have 

be en, or are being, reported on. 

The long term seasonal field pro grams of the Scotian 

Shelf, Gulf of St. Lawrence, and Grapd Banks have been gradually 

re duced in ma gnitude and extent since the seasonal conditions 

are now comparatively well-established. A network of monitoring 

stations and sections was evolved simultaneously with the field 

pro gram to monitor water conciitions. The information that is 

ga t h e r ed fro m these stations :hsis proved to be a reliable 
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indicator of water conditionso 

The seasonal fie l d study p rograms are now bein$ 

focused on the offshore waters of the Scotian Shelf, North 

American Basin, a.nd Labrador Sea, including the Labrador 

Coast and Greenland 0 This extensive pro gram has required a 

critical review of ship capabilities and the Group 1 s principal 

oceanographic ship, GNAV "Sackville", is being re-equipped and 

refitted for the pro gr~m. 

One of the mos t promising developments in the Group•s 

activities has 9entred on the mud-water interface which is of 

extreme imp ortance to the major fisheries on the East Coast. 

This pro gram involves studies of the distribution of bottom 

temperature, salinity, currents, and sediments, and will shortly 

be expanded into the fields of optical and chemical oceano graphy. 

The field work associated with thes e pro grams was base~ 

on the use of CNAV " Sackville 11
, CGS "Labrador:", and CGS "A. T. 

Cameron 11
0 Personnel from the Group participated in eleven 

oceano graphic cruiseso 

Summer cruises covere d the water areas of the Scotian 

Shelf, Laurentian Channel, Grand Bank s, the North American Basin, 

Labrador Sea, and Greenland. Other seasonal cruises covered the 

Bay of Fundy, Gulf of Maine, Laurentian Channel, and Gulf of St. 

Lawrence. 

Two geological cruises were undertaken in the Gulf of 

St. Lawrence, Scotian Shel;f, and Grand Bank s by CNAV "Sackville" 

with pe+sonnel from Carleton Unive rsity and this Group 

participating. 'rhe pro gram was initiated in an effort to supp ort 

geological oceanography at Carleton University. 
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Other 11 Sackville" and "A. T. Cameron" cruises were 

combined research investigations involving biology, geology, 

fisheries, and physical oceanography. Personnel from this 

Grou p and the Biolog~cal Station, St. Andrews, participated 

in the cruises.. The field inv,estigations are being followed 

by laboratory studies that involve close co-operation betwe,en 

biolo gists and oceanographers. 

The general oceanographic conditions of the coastal 

waters were, a"s usual, mo n i t:ored ~rom the regular coastal observing 

stations at St. Andrews,. "Lurcher" Li ghtship, "Sambro" Lightship, 

Halif ax Harbour, Entry Island, and Port Borden. Offshore coastal 

water conditions were monitored at frequent intervals at two key 

s ections, one off ~alifax and the other in Cabot Strait. Coastal 

and offshore data were also provided by the Biological Station at 

St. John's, Nfld. 

A major i~em in the program of the Group is the 

maintena nce of a library of oceanographic data. This library 

consists mainly of our own cruise data, but is. augmented by the 
I ' 

addition of' oceano graphic data from Canadian agencies, all of' 

which are processed and indexed by the Group. Additional 

bathythermographic records are supplied, on an exchange basis, 

from United States a gencies. The oceanogr aphic data collected 

by all ~gencies within the are~ of interest are also added to 
.I 

the files. The value of these files cannot ;be over emphasised, 

the collected data now constituting an enviable asset of the Group. 

Associated Programs 

Whi le the Group has been involved in its own program of 
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research and investi gations, it has also been active in co­

operating with other organizations in stimulating interest in 

the collection of oceanographic information. 

A number of investigational programs carried out by 

the Fisheries Research Board's Biolo gical Stations at St. Andrews, 

St. John's, and the Arctic Unit, Montreal, resulted in the 

collection of considerable oceanogrGtph ic data. Associated programs 

of data collection undertaken by the Navy, Naval Research 

Establishment, De.fence Research Northern Laboratory, Canadian 

Hydrographic Service, and Polar Continental Shel.f Project were 

supported by the Groupo The routine processing of most of these 

data wa~ carried out by the Group 0 Equipment and personnel were, 

also supplied to assist many of these programs. 

Thirty-four ships from five different organizations 

were involved in data collections on the East Coa,st and in the 

Arctic. 

A member of the staff was assigned to CGS "Labrador" 

for a Department of Mines and Technical Surveys sponsored 

oceano graphic cruise to Hudson Strait and Hudson Bay. This Group 

equipped the expedition and processed the data. 

Personnel from the Group j oined four cruises of CGS 

11 A. T. Cameron" to co,nduct oceanographic and geological 

observatio~s in the Gulf of St. Lawrence and Scotian Shelf. 

General Liaison 

Liaison was main t ained with all organizations, both U. s. 

a~d Canadian, having a common interest in oceanographic problems 

of the western North Atlantic. This liaison is pa,rticularly close 



... 6 -

relative to fisheries and national defence,. Data are exchanged 

with the U. s. Navy Hydro graphic Office and the Woods Hole 

Oc e anographic Inst,itution. These include exchanges of' data f'rom 

the Grand Banks re g ion with the International Ice Patrol. 

Surface water temperatures from Sto Andrews and Entry 

Island, P. Q. were supplied daily to the Meteorolo gical Service 

of Canadao 

Numerous inquiries, relative to oceano graphic conditions 

in the Can~dian Atlan tic waters, were dealt with. 

Summary of Research Investi gations 

Lowered water temperatures continue , to be featured 

on the Atla~tic Coast in a trend that is characteristic of the 

last decade. The cooling trend first observed in the surface 

temperatures along the Atlant~c Seaboard is now known to be 

general for the deep waters at the entrance of' the Bay of Fundy 

a nd the Scotian She lf. The St. Andrews surface temperature 

variations have proved to be an excell ent index for surface and 

dee p water temperature yaria ~ions in o.ther areas. 

Analyses of air and water temperature variations 

indicate the trend of W8;ter temperatures. over the l ,ast 85 years. 

A warming period from at least the 1870•s to the late 1890•s was 

f o llowe d by a co oling per iod during tµe first decade of this 

century . The well-known warming period from the 1920•s to the 

be ginning of the 1950•s is now being followed by a cooling period 

t hat has persisted f'or the last few year.s. 

Accumulation of data from the deep waters of the Scotian 

Shelf and other areas during the last d.ec~de ma k e possible an 
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analysis of seasonal temperature variations of the bottom waters 

at several points. The amplitude of the temperature variations 

depends on the stratification of the waters and on the depth of 

the bottom. 

The 1959 temperature 9onditions at depth seem to be 

the result of long term cooling and also of intense chilling 

during the winter of 1958-1959. A very cold intermediate 
;i. 

temperature layer was still persistent on the Scotian Shelf in 

October, 1959. The cold water layer in the Gulf of St., Lawrence 

was observed to cover a much larger area of the bottom than in 

previous years. 

The surface temperature conditions i~ 1959 were observed 

to decrease, except in the Gulf of St. Lawrence, where abnormally 

high temperatures were reported during the latter half of the year. 

Abnormal tempe rature and salinity conditions w·ere observed 

in Northumberland Strait. High temperatures, hi gh salinities and 

lack of normal stratification in 1959 provided conditions never 

before observed in relation to lobster larvae distribution. 

A pro gram of five seasonal surveys covering the Atlantic 

waters off Newfoundland was completed in the summer of 1959. 

Analyses of the data are currently in progress to unravel the 

seasonal conditions of these waters. It is quite apparent, 

however, that "mixed 11 seasonal conditions prevail over the Grand 

Banks throughout the year. Such c onditions depend on the relative 

strength and movement of two main ocean currents and their 

offshoots, the .Labrador Current and the Gulf Stream. Mixtures of 

water from the I;iaorador Current and Slope Waters intrude over the 
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Banks and intermixing of these waters gives rise to extreme 

~ariati ons of temperature and salinity. Autumn inshore surface 
l 

t emperatures can f a ll as low as 3.o0 c while offshore temperatures 

can rise to 10.0° a,nd 12.ooc on the Banlcs or 16.o0 c in the Slope 

Wa t e r band southwest of the Banks. Winter conditions are typified 

by ext r emely lqw tempera tures prevailing over most of the Bank s 

while spring aBd summe r conditions show a remarkable change as 

warm waters, originating from the Slope .Water band and the Gulf 

Stream, move northward. 

Some phases of the drift bottle pro gram undertaken by 

the Passamaquoddy Bay program have been continued in 1959. The 

pr ogram is now jo int l y undertaken by the Bio lo gical Station, St. 

Andrews, the Atlantic Oce ano graphic Group, an d the Woods Hole 

O ceano gr~phic Institution. The release points include 11 Sambro 11 

Li ghtship, "Lurcher Lightship, and SS " Princess Helene". Returns 

have varied from each station averaging about 8 .5~ . The recoveries 

from " Sambro" a n d "Lurcher" indicate a southwestward drift a+ong 

t he No v a Scotia coast with current offshoots into the Bay of Fundy 

in the summer and autumn. Winter recoveries were made in St. 

Mary's Bay and the Cape Cod area, indicating some tendencies of 

a winter flow into the Bay of Fundy from the main southward flow 

off the Ea~t Coast. 

The " Princ e ss Helene" release point is on the New 

Brunswick side of the Bay of Fundy, but heavy returns occur on the 

No va Sc o tian side of the bay in autumn and winter. Spring and summer 

recove'ries are mostly taken in the Quoddy Re gion and along the 

American Seaboard. The results tend to confirm the fact that the 

surface circulation in the Bay of Fundy is 11 open11 in the summer 
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and "closed" in the wintera 

Final reports covering the Passamaquoddy investi gations 

were submitted to the International Joint Commission. The reports 

conclude three years of intensive i nve stigatisms in the Pass.amaquoddy 

Region 0 

The proposed Passamaquoddy power project involves the 

construction of a series of dams across the mouth of Passamaquo~dy 

and Cobscook Bays. Passamaquoddy Bay, the proposed high pool, will 

be filled near high water by 90 filling gates, and Cobscook Bay, 

the proposed low pool, will be emptied near low water by 70 

emptying gates. Water will flow continuously from the high pool 

through a JO turbine ·i.Jowerhouse. Tidal range will be reduced 

to app r oximately Li- feet and 8 feet in the high and low pools 

respectively .. 

The effects of the proposed installation on Qceanographic 

conditi ons in the re g ion were considered by means of mathematical 

models and studies of wa ter conditi ons in other estuarial systems. 

'lhese studies proved helpful in evaluating qualitatively the 

controlling factors that would alter oceanograpbic conditions 

in Passamaquoddy Bay . 

Under the proposed scheme, it was concluded that currents 

within the impounded regions would differ markedly from their 

p~esent state. This condition 9 with the r esultin g decrease in 

mixing 9 would give rise to a new environmental balance of 

temperature and salinity,. The changes would be mostly confined 

to the surface l ayer where increased str atification and seasonal 

variations of tempera ture and salinity would occur. 
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Electromagnetic methods of measuring the flow of 

wate r were employed quite s uccessfully in the Passamaquoddy 

program. It was clearly established that more than 60fo of the 

intertidal flow into Passamaquoddy Bay took place through 

Western Pas s age 0 The residual .flow, although not very pronounced, 

was, on the average, outward through Western Passageo 

As part of the Arctic pro gram, resulting from the survey s 

o.f HMCS 11 Labrador 11
, two detailed reports were completed. The one 

dealt with the sediment distribution in Foxe Basin and the other 

with a general su~vey of sediments of the Eastern Arctic Archipelago. 

The reports are based op an analysis of 300 grab s ·amples and 30 

cores taken in Arctic waters. All of thes e samples have now been 

analysed for size fractions and mineral contents with further 

analyses being carried out in many cases for biolc gic a l content, 

including foraminiferal identification. 

A submarine g-eologic a .l pro gram h a s be en initiated in 

Atlahtic wa t ers and is included . in the overall pro g ram of study 

of the mud-water interfa ce. Areas of investi gation are centred 

around severa l major fishin g bank s irt the Gulf of St. Lawrence 

and on the Scotian Shelf 0 The immediate goal o.f the program 

is to establish the geolo g ical an d oceano graphic factors that 

are of i mportance to gro und.fish investi e;ations.. Biolo gical 

studies of the samples are being made by investi gators at the 

Biolo g ical Station, St 0 Andrews, N. B. Specialized studies of 

the foraminiferal content ~hd geochemistry of cores taken in the 

Gulf o.f st. Lawrence, the Scotian Shelf and the Grand Banks, are 

being conducte d by the Geolo gy Department of Carle.ton University, 

Ottawa. 
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Relative to Eastern Arctic waters, efforts were 

directed to analyses of data collected in previous years. 

Specific attention was given to water conditionsT bottom 

configuration, and currents in the Foxe Channel - Hudson 

Strait area. The presence of unusually cold high salinity 

water in Foxe Basin and Foxe Channel led to a detailed 

study of the origin and formation of the watero It is suggested 

that this type of water is formed during cold winters by the 

formation of frazil ice and the freezing out of fresh water on the 

tide flats. 

Incidental Activities 

'rhe Group designed and submitted det.ailed drawings for 

the new quarters of AOG in Halifax. These quarters are being 

readied for occupancy by the end of this fiscal year. The Group 

also participated in preliminary discussions of the laboratory 

and office lay-out of the Bedford Institute of Oceano graphw. 

Members. of the staff pre pared and submitted plans for 

an extensive oceanographic reconversion of CNAV "Sackvil;Le". 

Dr. Lauzier delivered a paper at the International 

Oceanographic Congr e ss held in New Yo rk, A~g. 31 - Sept. 12. Dr. 

Campbell attende d the First International Symposium on Arctic 

Geplogy, Calgary, Alberta, Jan 0 11 - Jan. 13, 1960 • . 

The Group took an active part in the 11 0pen House" of the 

Biological St.ation in the way of exhibits and talks to industry 

representatives,, 

Dro Lauzier attended the " Open House" at Grande Rivi'ere, 

Quebec 0 
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Various members of the AOG staff contributed to 

courses given for Fisheries Officers, at the Biological 

S~ation, St. Andrews. 

Dr 0 Lauzier repr esented AOG at the annual meeting of 

the "Working Group on Ice in Navigable Waters", sponsored by the 

Canadian Committee on Oceano graphy. 
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Survey 

Pelagic: Bay of Fundy, 

Gulf of' Maineo 

Groundfish: Scotian 

Shelf'. 

Seasonal: Scotian Shelf, 

Grand Banks. 

Seasonal: Scotian Shelf, 

Grand Banks. 

Submarine geolo gy: Gulf' 

of' St. Lawrence. 

Seasonal and deep sea: 

Scotian Shelf', Grand 

Banks, North American 

Basin, Labrador Sea. 
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OPE/RATIONS 

Period of' Operation 
I 

Jan. 16 
I 

Jano 31 

Febo 22 
I 

Mar. 6 

Feb. 2 
I 

Mar. JO 

May 29 
I 

June 18 

July 1 
I 

July 6 

July 25 

Submarine geology and deep 

Aug. 22 

Sept.26 

sea: Scotian Shelf, Gulf 

of St. Lawre:r;ice. 

Arctic: Hudson Bay, 

Hudson Strait. 

Pelagic: Bay of Fundy, 

Gulf of' Maine. 

Groundf'ish: Gulf of' St. 

Lawrence. 

Groundfish: Gulf of St 0 

Lawrence. 

Oct. 8 

Sept. 9 
I 

Oct. 14 
Nov. 5 

I 

Nov. 12 

Jan • 17 
I 

25/60 Jan. 

Jan. 29/60 
! 

Feb. 7 /60 

CGS 11 A. T. Cameron" 

CGS "A. T. Cameron" 

CNAV 11 Sackville 11 

CNAV "Sackville" 

CNAV 11 Sackville 11 

CNAV "Sackville 11 

CNAV "Sackville" 

C.GS 11 Labrador" 

CNAV 11 Sacl{ville" 

CGS "A. T. Cameron" 

C GS " A • T • C ame ro n" 
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PERSONNEL 

During the year, several staff change s took place. The 

Group was deprived of the services of the Chief Oceanographer, who 

joined Headquarters staff in Ottawao While in S t. Andrews, the 

Chief Oceanographer also acted as Oceano gra pher-in-charge of the 

Atlantic Oceanographic Groupo Mr .. Ao Eo Collin completed his 

~ducational leave at McGill University in May, and was seconded 

to the Polar Continental Shelf Project of the Department of Mines 

and Technical Surveys. 

The staff c onsiste d of the following : 

H. B. Hachey 

N . J. Campbell 

L. M. Lauzier 

W. B. Bailey 

R. W. Trites 

A. E. H. Collin 

F • D. Forgeron 

J. R. Chevrier 

J. G. Clark 

G. B. Taylor 

J. H. Hull 

c. c. Cunningham 

T. A. Grant 

Acting Oceanographer-in-charge 

(to June 30 ). 

Senio r Sc i entist Acting 

Oc e anographer-in-charge (from July 1 ) . 

Senior Scientist 

Associate Sc i eptist 

Assoc i ate Scientist 

Associate Scientist (Educational 

le ave to April 30, on secondment 

to DM & TS, May 1). 

Assistant Scientist 

Junior Scientist 

Technician III 

Technician II 

Technician I 

Technician I 

Ass t. Tech. III 



R. K. Robichealf 

Mrs. M. M. Irwin 

Miss S . H. M. Chandler 

Seasonal & Term 

D. G. MacGregor 

K. E. Hooper 

M. E. Mac Lean 

R. D. Graham 

J. E . Curtis 

J. E . Sweeney 

Miss Ruth Coates 

v. Carson 

Miss Jean Clinch 
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Asst. Tech. I (to Nov. 1) 

Stenographer III (Secretary to 

Chief Oceanographer, to M~y 21). 

Stenographer I (from Jan. 1, 1960). 

Senior Scientist (June 16 to Aug. 31) 

As sociate Scientist (May 14- Sept. 14) 

J unior Scientist (from Oct. 1) 

Student As s istant (June l - Aug. 31) 

Student Assistant (June 1 - Sept. L~ ) 

Student Assistant (May 19 - Sept. 15) 

Student Assistant (May 19 - Sept. 23) 

Technician I , (Nov. 2/59 - Feb. 29/60) 

Stenographer II (Feb. 11 - Sept. .30) 
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PUBLICATI ONS 

The followi n g papers haye been pub l ished or submitted 

with,in the ye ar: 

Bailey~ W0 B0 Ca n a di an contribu t ion to I GY Polar Front Survey, 

North Atlantic 9 1957-1958 0 Rapport s et Proces -Ve ~baux , Int. 

Council Expl . Se a. (Special IGY Volume i n pr ess). 

Campbell, N . J . Can adian I GY Projec t n'Dee p Wa ter Circu l a tion", 

North Atl antic , 1958. Rapports et Proces-Verbaux. Into 

Counail Expl. Sea. (Spe c ial IGY Volume i n pres s). 

Campbell, N. J. An Int e r national Geophysical Year Pr o ject. 

Atlantic Pro g. Rept., No. 72 j pp. 33-36 9 Septembe r , 1959. 

Campbell, N . J. The or i g in of cold high salinity water in Foxe 

Bas~n an d Foxe Ch annel. Abstract Fir s t International 
I 

Symposium on Ar cti c Geology. Canadian Oi l an d Gas Industries, 

Decemb er, 1959" 

Chevrier , J . R. Drift bottle experiments in th.e Quo d dy Re g i o n. 

Appendi x I to the R.eport of the I n te r national Pa ssamaquoddy 

F ishe ries Bo ard to the I nternational Jo i n t Commi s sion, 12 p p . 

October, 1959 . 

Forgeron, F. D. Te~peratur~ and sal inity i n t he Quo ddy Region. 

Appendix I to t he Report of the I ntern a t ional Pa s samaquoddy 

Fisherie s Board to the Internat ional Join t Commi ss i on , 21 pp. 

Octobe r, 1959. 

Lauzie r, L. M. Can adian se r ial temperatures and salinities 

relative t o I GY s ea leve l recording .I> No r t h Atlantic , 1957-

19580 Ra pports e t Pro c es - Verbauxo Int. Counc il Expl . Sea . 

(Spe cial I GY Volume i n p r ess). 
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Lauzier, L. M. L•oceano graphie est-elle vraiment utile aux 

pecheries? Actualites Marines (in press). 

Lauzier 9 L. M. and N. J. Canipbe·116 Comparison of' some 

oceanographic features in the Labrador Sea and Davis 

Strait regi ons 1928-1935 and 1950-19550 Preprints 

International Oceanographic Congres~, AAAS, Washington, 

pp.103-104, 1959. 

Trites, R. w. An oceano.graph,ical and biological reconnaissance 

of Kennebecasis Bay and the Saint John River Estuary. 

Appendix I to the Report of the International Passamaq~oddy 

Fisheries Board ta the International Joint Commission, 17 pp. 

October, 1959. 

Trites, R. W. Probable ef'f ects of pro posed Passamaquoddy power 

project on oceano graphic conditi ons. Appendix I to the 

Report of the International Passamaquoddy Fisheries Bo,ard 

to the ~nternational Joint Commission, 22 pp. October, 1959. 

! 

Trites, R. W0 and D. G. MacGregor. Flow of water in the passages 

of Passamaquoddy Bay measured by the Electromagnetic Method. 

Appendix I to the Report of the International Passamaquoddy 

Fisheries Board to the International Joint Comm ission, 24 pp. 

October, 1959. 

Manuscri p t Reports 

The f'ollowin g manuscript reports have been distributed: 

Atlant i c Oceanographic Group. Temperature distribution on the 

Scotian Shelf from October, 1953, to November, 1956. MS 

Re pt. Series Oceano graphic and Limnological, No. 35. -April, 1959. 



Atl antic Oceanographic Group " Oc aanogr aph i c observation s in 

Northumberland Strait" M/V The ta.? Aug o 1L1- - Sept .• 20 . 

Appendix D to Causeway Inve st i ga tion North umberland Strait 

Report on Tida l Survey 9 Surveys and Mapping Branch, 

:pepartment of Mine s a n d Technical Surveys.? PPol35-137, June, 

19.59. 

Atlanti~ Oceanographic Grou.p 0 'remperatu r e ~nd salinity observations 

taken in con junc t i on wi t h current moas ·J.r ements in Passamaquoddy 

Bay and the Bay of Fundy 9 1 9.57 and 1 9 .58 0 !"IS Rep t.,. Series 

Oceana gra phic and Limno lo gL~ a1 9 No o 57 o Dec embe r , 1959 . 

Bailey, W. B 0 Ca n adian c ontribut i on t o I GY Polar Front Survey , 

North Atlantic, 1 9.57 - .58" MS Hept,, Series Oce vn o graphic and 

Lir.molo gical, No . 4lo May,9 1 959 0 

Bailey, W. B • . and H. B . Hachey . Wate r c ondi t ions in the North 

Atlantic. MS Rept. Se r i es Oc stmogra ph i c and Limnological, 

Nao 38 (Confidential) 1 1 pp. Apr il , 19590 

Campbell, N . J. Some o c e a r .o e;r 2phi c f<~ Etur .e s of nor thern Hudson 

Bay, Foxe qhannel a nd Hud son Stra ito MS Rept. Seri e s 

Oceano graphic and Lirnnolo g ic a l , No. 4 6D 29 pp. September, 1959. 
I. 

Campbell, N. J. a nd L. M. Lauzi e r 0 Ic e studies of the Atlantic 

Oceano graphic Group . MS Re p t 0 Serie s Oc e anographic and 

Limnolo g ical, No . 60j 12 PP o March, 1 960 . 

Collin, A0 E 0 Ca n adi an oceanographic activities on IGY Drift 

Sta tion "Bravo" MS Rept 0 Ser j_ es Oceano gra phic and 

Limnolo g ical.t Noo 33v 11 PPo May, 1 9590 

Cunni,n gham, Co C. Track charts of o cean ogr aphic c~uises 1947-

19590 MS Repto Series Gceano graphic and Limnological, No .. 

53 .. Septemb e r , 1959. 
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Forgeron, F. D. A _preliminary stu dy of Foxe Basin sediments. 

MS Rept. Series Oc e ano graphic and Limnolo g ical, ,No. 45, 

16 pp. September, 1959. 

Lauzier, L. M. Canadian serial temp eratures and salinities 

relative t o IGY sea l evel recording , North Atlantic 1957-

1958. MS Rept. Series Oceano gr aphic and Limnolo gical, No. 42. 
May, 1959. 

Thesis submission: 

Perry, R0 B. A study of the marine s e din,ients of the Canadian 

Eastern Arctic Archipela go. Submitted to the Graduate 

School of the Agricultural a n d Mechanical College of Texas, 

Colle ge Station, Texas. January, 1959. 

N. J. Campbell . 
11(\¢. 

A/Oceano graphe r-in-charge. 

St. Andrews, N. B., 
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Observations at Mo n itoring Stations 

The Atlantic Oceanographic Group's data files comprise 

all available data gathered along the Canadian Atlantic coast by 

various partic]pating agencies of the Canadian Committee on 

Oceano gr aphy 0 Data collected by other countr ies a re also 

included in the files as they b e come available in publications . 

One of the most important aspects of this library of 

data is t he continuity of observations coverin g a pe riod of years 

at various stat ions and sections 0 

The following is a summary list of the Canadian East 

coast stati ons or sections, inaugural date, sponsor, and types 

oi' continued monitored observationso 

Princ e 6, Passamaquoddy .Bay. (1916) Biologi ca l Station, N. B. 

Monthly observations of temperature 

and salinity ~t depth 0 

Drift bottles. 

St. Andrews , N. B . 

(1957)0 

(1921) 

Twice daily observations of 

surfa ce tempe rature. 

Prince 5, Bay of Fundy. (192L~) 

Monthly observations of temperature 

a n d salinity at depthv 

Drift bottles. 

Halifax Harbour. 

(1959 ). 

( 1926 ) 

Twic. e daily ob servations of' 

surf a ce temperature. 

A.O. G. 

Biologi ca l Station, N. B. 

A.O.G. 
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Entry Island, Que. (1926) 

Twice daily observations of 

surf ace temperature 

winter months). 

(except in 

"Sambro 11 Lightship (1935) 

Twice daily observations of 

surface temperature. 

Twice daily BT casts. 

Drift bottles 

Grande Riviere, Que. 

Daily observations of 

surface tem) orature. 

Cape Spear, Nfld. 

(1949) 

(1959). 

(1938) 

(191+6) 

Fortni ghtly observations of 

temperature and salinity at depth. 

A.O,.G. 

A,O.G. & N. R . E . 

Station de Biologie 

marine. 

Biolo gical Station, Nfld. 

Newfoundland Sections n947~1950)A.O. G . and Bio lo gical 

Quarte rly to annual 

observations of temperature 

and salinity at depth. 

Richibucto, N . B. (1948) 

We e kly observati ons of temperature 

and salinity at three depths. 

Station, Nfld. 

Bio lo gical Station, N. B. 

"Lurcher" Li ghtship (1950) A.O.G. 

Twice daily obser.vations of surface 

temperature, once daily bottom temperature. 

Drift bottles (1957). 

. ) 



I 
I 

st. Andrews 
Prince 5 
Prince 6 

.· 

~ewfoundlahd Sections 

Monitoring Stations and Sections, East Coast. 
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Halifax Section (1950) 

Quarterly observations of 

temperature and salinity at depth. 

A.O.G. 

Cabot Strait Section (1950) A.O.G. 

Quarterly observations of 

temperature and salinity at depth. 

Port Borden, P.E.I. (1950) 

Twice daily observations of 

surface temperature. 

"S.S. Princess Helene" (1958) 

Daily drift bottle releases from 

CPR ferry, Saint ,John to Digby. 

A.O.G. 

Biological Station, N. B. 

M. E. MacLean 

J. H. Hull 
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Long Term Temperature Variations, Sur.face Waters . 

In the twenties, a program of surface water temperature 

observations along the Canadian Atlantic coast was initiated by 

the Biological Station at Sto Andrews.. The purpose of these 

observations was to study the seasonal and year-to-year variations 

of temperatures in various localities and also to follow the 

climatic variations. Twice daily observations of temperature were 

recorded at one time, f rom as many as fifteen coastal stations. 
I 

.! 
A.fter a number of years, only six coastal stations remained in 

operation, since duplicate results were b eing obtained. 

The observations at St 0 Andrews, which be gan in 1921, 

are the basis of the longest continuous series of water temperatures 

in thi s part of the Atlantic Coast.. Other series were started 

prior to this date, but they contain many interruptions. The data 

have been plotted in Fig. 1, Curve A~ as a 10-year moving average, 

so that short period variations are eliminated. The St. Andrews 

curve shows an upward trend of the surf ace temperatures .from the 

twenties to the fifties with a secondary maximum in the early 

thirties and a minimum in the late thirties. The rate of warming 

was gr e ater in the f.qrties than in the twenties and thirties. It 

seems that a reversal of the trend has been experienced in the last 

few years. 

Such variations in temperature are not only typical of 
·-..,___,_ 

the waters of the B~y of Fundy area, they are closely related to 

the temperature variations of the waters on the Scotian Shelf, 

and those off Atlantic City, N. J 0 The reversal of the trend in 

the fifties is even more pronounced at 11 Sambro 11 Lightship and at ., ~ :.... 
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HALIFAX 
(AIR) ...___ 

!880 /890 1900 1910 !9~0 /930 191-0 /95() 

Water temperatures at St. Andrews, N. B. (Centigrade) 
and air temperatures at Sable Island, N. s. and Halifax, 
N. S. (Fahrenheit): ten-year moving averages credited 
to the middle of each period. 

43. 
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Atlantic Ci ty t h an at St 0 Andrews 9 N. B. The temperature 

variations of t he surface waters a t St o Andvews are, therefore, 

representative of t he variations along a l arge sector of the 

Atlantic Coast ove r the last four de cades 0 

A compar i s on with air t empe r ature variations from 

much longe r re c o r ds taken at Sable I slan d 9 N . S. and at Halifax, 

N. S., shows a c lo s e relationship b e t ween air and water temperatures 
'··'·l 

for the period 1921 ~ 19590 Sable Island an d Halifax data are shown 

respectively in curves B and C of Fig 0 1 9 as 10- year moving averages. 

Because of the close relationship be t ween t he three curves for the 

last four decades 9 we are j ustified i n e x tra po lat ing retrospectively. 

The longe r air temperature records indicate what the trends of 

water temperatures were .for the period pr i or to the establishment 

of the monitoring stations 0 A wa r ming period 9 from at least the 

1870 ' s to the l at e 1890 ~ s 9 was followe d by a cooling p e riod during 

the .first two decades of this cent~ry" ~ 

The Hal ifax air temperatu re c urve suggests that the 

temperature variations over the l as t 85 years are partly p~riodic 

with a period of t h e or der o.f 50 y e a rs and an amplitude of 2 to 

2.5°F. The increase o.f t emperature b e twe e n two successive minima 

and two succ e ss ive maxima indi c ates t ha t t he se.cular warming of the 

climate is of t he order of 0 0 8°F p e r .f i fty years 0 
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Long Term Temperature Variations , Deep Waters ~ 

The program of temperature obser~ations at depth along 

the Canadian Atlantic Coast ha.8' been intensified in the post-war 

years 0 Seasonal cruises c overing the entrance· to the Bay of 

Fundy, the Scotian Shelf, and part of the Gulf of St. Lawrence 

were resumed in 1950. The coverage of the Scotian Shelf during 

the cruises ·was an extension of the pre-war coverage. In the Gulf 

of St 0 Lawrence, part of the Laurentian Channel and the Magdalen 

Shal lows had the highest priorityo From 1956, the frequency of 

cruises, as planned in 1950, w~s decreased because of other 

commitments but two sections were maintained for re gular studies t 

The sec ti on ' off Hal if ax, towards Emerald Batik and the -- Continental 

Slope and t he Cabot Strait section are nGW considered as part of 

a l ong range monitoring system. These sections are being carefully 

watched to establish and eventually forecast the seasonal and year­

to-year changes over the She lf and in t he Gulf of St. Lawrence. 

The observa tions made re gularly along those sect1ons · are the basis 

of a Scotian Gulf and Emerald Bank series and a Cabot Strait 

serieso Additional observations were made at monitoring offshore 

stations - -~ 1 Sambro 11 Lightship 1::· 'icLurcher'' Li ght$hip, and Prince 5. 

A - Halifax Section 

Bottom water tempe r atures for the coast have been 

monitore d at "Sambro" Li ghtship of f Halifax ., since 1949~ This 

station has be en maintained by the Naval Research Establishment, 

Dartmouth, N. So Duripg the period 1932 to 1939, observations 
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were ma d e -at f re quent intervals at a stat ion near "Sambro" Lightship 

during surveys of the coastal a reaso The da.ta are represented in 

curve Ag F ig. 2 , a s qu a rterly deviations from t he means . The 

temperatures dur ing the pe~iod 1932 = 1939 are characterized by 

a general upwar d trend and during the perio d 1949 - 1959 by a 

general downward trend. The quarterly mean s in t he thirties were, 

on the ave r a ge 9 lo6°c lower than thos e of' the fifties., 

In the Scotian Gulf 9 ob s ervations have be e n made during 

se a sonal surveys from 1950 - 1959 as we ll as in the thirties. 

Temperature v ar i a t ions, curve B, Figo 2 g are those of the max~um 

temperature of the dee p wa t er layer in t he Sco tian Gulf 0 The actual 

temperature varia tions are shown since the seaso~al temperature 

variation s are very small in t hese waters as c ompared to those in 

s omewhat s hal lower waters 0 The deep wa ters of' t he Scotian Gulf 

have bee n s ubjec ted to a general cool i n g in t h e fifties . 

Over Emerald .Bank 9 observati o ns h ave ~een made during 

the season a l surveys from 1950 - 1959 a s wel l as in the early 

thirties . Data shown in curv e C9 Fig. 2 9 are deviations from 

monthly me ans. The bot t om waters ove r Emeral d Bank were cool 

in the t hirt i es 9 t hey were relatively warm in 1951, but during 

the period 1952 - 1959 ~ were characterized by a cooling trend as 

in t h e Sco tian Gul f and t h e c o astal are as 0 The t emperatures 

over Emerald Bank were app roximately 5°c lowe r in 1959 than in 1951. 

B - Cabot St rait Se c tion 

Fo r the last decade 9 the temperature v a riations of the 

deep layer of Laurentian Channel, as monitored at the Cabot Strait 

section 9 ··were n o t subjected t o any wa rmin g or co oling trends. The 
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temperature of the co:re of the deep layer was high after the 

warming of the previous three decaqes. However, the waters at 

intermediate depths behaved dif'ferent,lyo The temperatures of the 

waters of a salinity of 33°/oo at approximately 125 metres have 

been observed to decrease from 2.2°c in 1952 to l.2°C in 1959. 

C - Bay of Fundy Area 

Temperature variations of the bottom waters in the Bay 

of Fundy are a are .shown .by curves D and E of Fig. 2. Daily 

observations at 11 Lul::".cher" Lightship and monthly observations at 

station Prince 5 off the New Brunswick coast are the basis 6f 

these two series·, plotted as 12-month moving averages. Both series 

show a coo ling trend during the last decade, from a maximum in 

either 1951 or 1953 to a low value in 1959. 

Summary 

The deep water temperatures at t h e entrance to the Bay 

of Fund-y and o n t he Scotiah Shelf have been observed to decreas e 

in the last de cade from a maximum which occur r ed either in 1951 

or 195 3P The rate of cooling seems to vary from one area to 

another 0 It is interesting to note that the variations of surface 

temperat ures at St. Andrews as seen in the 12-month moving average, 

curve F, Fig 0 2, are reflecting the variations of deep water 

temperatures over a large areaG The deep water temperatures in 

Cabot Strait are the exception. 

The warming of the bottom waters of the Scotian Shelf, 

between the thirties and the be ginning of the fifties have been 

re ported by McLellan. There ·1s evidence now that some of t h e 

conditions that existed during t he thirties have been restored 

.. 
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after the cooling reported above 0 Such changes in the 

environment have n o doub t caused large fluctuations in the 

.fisheries 9 espe c ially wi t h re s p ec t to groundfisho This problem 

will be iQves t i gat ed more f u lJ.y in t he coming year 0 

I ·o Mo Lauzier 
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Seasonal Variations of Temperature of Bottom Waters ~ 

Data pertaining to the characteristics of the 

bottom waters of the Scotian Shelf and other areas have been 

analyzed to determine the seasonal variations of temperature 

along the Halifax monitoring section and in the Bay of Fundy 

area 0 The data presented in the accompanying Table have been 

used by the author to calculate . the seasonal or quarterly 

deviations of deep water temperatures in a study of long term 

temp e ra ture variations. 

"Sambro" Lightship and "Prince" 60 station are located 

in the same vicinity off Halifax, N. S. and represent the coastal 

climatic c onditions. The two serie s are listed to show the 

diff erences in the marine climate for the periods, 1932-1939 

and 1949- 1959. The "Prince" 5 station series covers only the 

period 1949-1959, while t h e comp lete records cover a thirty-five 

year per i od be ginning in 1924. A previous analysis of ''Prince" 

5 data for the period 1924-1952 has been conducted by W. B. Bailey 

and others. 

The annual amplitude of temperature variations depends 

on the stratification of the waters and on the depth of the bottom. 

On the Scotian Shelf, the bot t om water at station 60 and "Sambro" 

Li ghtship is found in the interme diate cold water layer. On 

Emerald Bank and southwest Sable Island Bank, the bottom water is 

located in the upper r eaches of the warm de e p layer. The bottom 

waters of the Scotian Gulf, not represented in the Table, are well 

within t h e de e p layer, with a very small amplitude of temperature 
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variationso Because of intense mixing in the Bay of Fundy area, 

the lack of stratificFtion is shown by a large annual amplitude 

of temperature variations on the bottom 0 

·La Mo Lauzier . 



Monthly and Quarterly Averages of Temperature of Bottom Waters 

Sambro Prince 60 Emerald Sow.Sable Lurcher Station 
Lightship Station Bank Island Bank Ligh tship Prince 5 
1949-1959 1932 - 1939 1950-1959 s. of Em6rald :a 1950~1959 1949~1959 

1950-1959 
(1) (4) (4) (4) (2) (3) 

January 4o3°C 6 01°c 5.7°C 
February 3o7 l.7°C 8.o0 c 7.7°C 4.4 3.5 
March 2.4 3.8 2.8 

I 

April 2.3 4.0 3.J 

May 2.5 1.3 5.9 6 . 2 5.2 4o2 
"""' ~ 

June 2.7 6.5 6.o 

July 3.2 7.7 7.7 

August 3 .. 5 1.9 6.o 6.4 8.9 8.9 

September 3.6 9.8 10.4 

October 4.4 10.2 10.5 

November 4. 7 3.8 6.3 6.4 9.7 9.9 

December 5.0 8. 2 7.8 

( 1) Twice daily observations ( 3) Monthly observations 

(2) Daily observations (4) Cruise obse~vations, Quarterly averages • 

.. 
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Temperature · Condi tio,:tis on the Scotian Shelf, 1959 

As a continued series of observations, the section off 

Halifax, N. s. covering the Scotian Gulf, Emerald Bank, and the 

edges of the Scotian Shelf was m9nitored four times in 1959 

oetween February and October 0 

In another summary, it was pointed out that the 

temperatures of the deep waters over the Scotian Shelf were 

observed , to decrease during the fifties, although conditions in 

1958 were almost normal. However, in 1959, temperatures were 

abnormally low for the three layers, surface, intermediate and 

bottom, wherever present. 

In February, surface cooling was so intense that only 

two layers were presento A cold winter mixed layer that extended 

down to 60 or 70 metres or more, distributed the below-zero water 

to depths greater than 50 metres. The deep warm layer was separated 

from the mixed layer by a sharp temperature gradient • . This layer 

(5.0 to 6~o0c) extended over Emerald Bank. The maximum temperature 

in the Scotian Gulf was 7 0 6°c. 

In May, the surface layer temperatures were 8,ooc near 

the coast and only 6.o0 c at the edge of the Continental Shelf. The 

intermediate temperature layer was widespread from the coast to the 

Continental Slopes. The lower edge of the intermediate layer with 

t .emperatures between 1. 9 and 2.5°C covered Emerald Bank. The 

minimum temperature in the Scotian Gulf was .5.7°c. 

In July, the surface layer, with an average thickness of 

10 - 15 metres.,11 attained temperatures of 12 0 0°c near the coast 
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and 16.o0 c at the edge of the Scotian Shelf. The intermediate 

temperature layer had somewhat regressed and warmed since May, 

but it still covered Emerald Bank with temperatures between 2.5 

and 3.o0 c. The m~imum temperature in the Scotian Gulf had 

increased to 6.o0 c. 

At the beginning of October, the surface layer reached 

a thickness of 20 - 30 metres with temperatures varying between 

14.5 and 16.5oc. The intermediate temperature layer was still 

widespread but its thickness had decreased since July. However, 

it still covered Emerald Bank with temperatures between 1.0 and 

3.0°c. The observed maximum temperatures \ in ;the Scotian Gulf was 

6.1°c. 

In . 1959, temperature condition~ as observed in the 

section off Halifax, seem to be the result of long term cooling 

and also of intense co oling during the previous winter. Ice 

conditions over the northeast sector of the Scotian Shel~ as well 

as in the Gulf of St. Lawrence, were abnormally heavy in the winter 

of 1958 - 1959. 

L. M. Lauzier !} 
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Bay of Chaleur Surveys, 1959 

In June-July, 1959, A.OoG. uqdertook a submarine 

geology survey of the Bay of Chaleur region. Oceanographic 

observations were also conducted in view of the previous winter 

of very intense cooling. The bottom temperature observations 

revealed a de.ep intrusion of the .cold wat~r layer into the Bay 

of Chaleur as far as the longitude of Bathurst, N. B. However, 

the below-zero water layer had only a thickness of approximately 
J 

25 metres .. · In the depression off Grand Riviere, Que., the b,ottom 

temperature .was just above o.o0 c. To the south of the entrance 

to the Bay of Chaleur, between the New Brunswick coast and the 

north tip of Prince Edward Island and the Magdalen Islands, the 

cold water layer covered most of the bottom. Temperatures as low 

as -1.12°c were observed. 

In September-October 1959, another submarine geology 

survey was undertaken particularly over experimental fishing 

grounds of interest to the Groundfish investigators of the 

Biological Station.. Minimum observed bottom tempera tures in the 

Bay of Chaleur were about o.6°c. The cold water layer had regressed 

to the Laurentian Channel between 70 and 110 metres. The fact 

that the thermocline was deep at this time indicated that the 

range of bottom temperature was much greater than in J~ly. 

Temperature distributions during these two cruises were 

observed to be different from those of recent years as the result 

of the severe cooling of the previous winter. 1958:-1959. 

L. M. Lauzierj 



Surface Water Temperatures in 1959 

Continued twic.e daily, surface temperature observations 

were taken at six s hore or coastal stations in 1959. The 

obs e rvations of surface temperatures revealed a general decrease 

in all areas exc ept one f r om the p revious yearo A decrease of 

temperature was expe rienced :iri t he f irst six months of 1959; followed 

by a lesser decrease or an increase during t he last half of the 

year. The general decrease in the first s ix mon ths was the 

continuation of a general cooling trend observed in the latter 

part of 1958 . The accomp anying Table g ives the monthly avera ge s 

and the average mo n thly varia t ions by six-month periods from 1958 

to 1959 for the varj_ o us stati ons in the Bay of Fundy area, the 

outer coast of Nova Sco t i a, and the southern Gulf of St. Lawrence. 

In the Bay of Fundy area, the temperatures at St. 

Andrews and at 11 Lurcher" Li gh tship a re shown to be below normal 

for mos t o f the y ear. The St 0 Andrews annual temperature was 6.6oc 

as compare d with the normal of 7.0°c; i t was al so the lowest since 

1948. The 1959 surface temperatures at "Lurche r" Li ghtship were 

the lowest fo r a period of 18 years . 

On the outer coast of Nova Sco tia, the surface water 

temperature s were, i n general 9 below normal during the f irst 

six months of the year . They had a tendency to be above normal 

during the s econd half of t h e year. 

In the southwestern Gulf of St . Lawrence, the surface 

water temperatures were apparently following a re gime very 

dif ferent from that of the waters outside the Gulf. In eleven 

,• 
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months out of twelve, the temperatures at Port Borden were abovo 

normal and were observed to be much higher in 1959 than in lc;_S8 

during the second half of the yeare This phenomenon was more 

pronounced in Northumberland Str ait than around the Magdalen 

Isla_nds o 

The forecast for Sta Andrews temperature last year was: 

rr1959 will be a col(i water year with an average temperature so.mewhat 

below the long term average of ?.o0 c11
• The average temperature was 

6.6°C. It is now forecast that 1960 will be a mild year with an 

annual temperatu~e in the vicinity of 7.5°c. 

L. M. Lauzier -1; 
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Monthly Surface Water Temperatures : Aloµg ., the 

January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

Canadian Atlantic Coast , 

1 959 

I St. Andrew~ Lurcher Halifax Sambro Entry I., Port Borden, 
N . B • igh tship Harbour Lightshlp Que • P. E. I • 

1.1 - 3.8 - 1. 0 -
-0.1 - 3.2 - 1.0 + 

0.4 - 2.8 - 1.2 

3.2 - 3.8 - 4.1 + 

6.3 - 5.3 - 6. 21-

9.1 - 7.5 - 11.3 + 

12.0 8 . 8 - 13.5 -
13.0 - 9.9 - 14.7 -
12.3 - J.5.5 + 

10.4 - 9.8 - 12.8 + 

7.6 - 8.8 - 8.9 + 

4 .5 + 6.7 - 5.2 + 

+ above normal 

- below normal 

-o. 9 -

o.o -

-0.2 -

1.2 -

5.2 -

9.7 + 

12.l -

15.6 -

8. 7 + 

_tJ.7 + 

6.3 + 

9.4 -

ll.~. 2 -
17.3 + 

14.7 

9.9 + 

5.8 + 

-1.1 + 

-1.0 + 

-0.4 + 

1.3 -
8.3 + 

13.6 + 

18.6 + 

19.3 + 

17.2 + 

12.2 + 

6.8 + 

2.3 + 

Average Monthly Temperature Variations from 1958-1959. 

January 
to June 

July to 
December 

January 
to 

December 

-1.6 -1.1 

o.o -0.6 

-0.8 -0.,8 

-1.7 -0.7 o.o 

+0.2 +1.2 

- 0. l -0.l +o.6 

.. 



Temperature and Salinity Conditions 

in Northumberland Strait 

Between Ma~ and October, weekly observations of 

temperature arid salinity we r e taken at a station off Richibucto 

in Northumberland Strait. The observations were made at three 

di.fi'erent 'levels, surface, 10, and 20 metres in conjunction with 

a program of lobster .larva:e investigations in . ..,the area. 

In 1959, the temperatures at all levels were generally 

higher than normal, except for the month of July. During a six 

week period in August and September, the average temperature of' 

the water column was 15.8°c as compared with a normal of 13.8°c. 

The lack of' normal stratification was also a feature of the 1959 

tempe r ature conditions. The surface temperature conditions off' 

Richibucto are similar to those at Port Borden and at Entry Island. 

The surface salinities in 1959 were higher than normal, but 

corresponded to the summer conditions of 1957. In 1959, from May 

to September, the average salinity of the water column was 29.2°/oo 

as compared with a normal of 28 0 2°/oo. Normal stratification of 

salinity was absent during the summer of 1959 in contrast to normal 

stratification in 1957 . 

The lack of normal stratificatio~as observed in 1959, 

indicates more vertical mixing than usual. Such conditions may 

have some effects on the vertical distribution of plankton as 

compare~ with mQre stratifie~ conditions in other years. 

L. M. Lauzier 
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Seasonal Sµ.rveys of Oceano graphic Conditions 

in Newfoundland Waters 

A pro gram o f seasonal surveys of oceano graphic 

conditions in s outhern and eastern Newfoundland waters has 

been completed 0 These surveys were designed to provide a 

quasi-syno ptic coverage of the Grand Banks region including 

the ad~acent portions of the Scotian Shelf and Laurentian 

Channel. A total of fiv e surveys were carried out. Four 

surve ys were made that covered eaph of the mid-season conditions 
( 

from autumn l 95e to su:rune r 1959 . One survey provided data for 

an interesting c ompari son of winter conditions during a "warm" 

winter (1957-58 ) and a ttcol d 11 winter (1958-59). The distribution 

of surface temperature s fo r four se a s ons are illustr ated in the 

diagrams. 

Autumn 19:%8: 

During the l atte r half of October, temperatures showed 

a consider 13.bl e influence from the Labrador. C'Urrent and the Slope 

Waters. Surface temperatures were less than J.o0 c in the 

vicinity of Cape Bonavist a and hi gher than 16.o0 c in t h e Slope 

Water band southwest of the Grand Banks. Autumnal coo ling , with 

its accompanyin g increased ver tical mixing, caused surface 

temperatures to r eflect the presence or absence of cold sub-surface 

waters of Arctic c;:irigin 0 Thus.9 on · the edges of the Grand Banks, 

temp eratures were l ess than 6.o0 c, while over the Banks surface 

tem9eratures were between lo .o0 c and 12.o0 c. 

Winter 1959: 

The win ter of 1959 was accompanied by many storms and 

-· 
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gales. Ice conditions were heavy and extensive, covering large 

portions of the survey area. Sub-zero temperatures were found 

over the Banks and Shelf areas, and extensive patches of water 

with temperatures less than -1.ooc were located on the Grand 

Banks. The surface waters in the offshore areas were several 

degrees cooler than genera;I.ly .found at this time of year. The 

entire region appeared to reflect an increased flow of cold 

Labrador Current water and an intense winter chilliµg, accompanied 

by an expansion of the cold low salinity coastal waters into the 

dee p off shore re gions. 

Spring 1959: 

The cold waters of winter (March) had been warmed about 

3 to 5 Centigrade de grees over most of the region. In the offshore 

areas, increases were more spectac~lar with the closing-in of the 

warm currents. The chilling effects of the Labrador Current were 

still in evidence along the Newfoundland coast and along the 

southeast face of the Grand Banks. 

Summer 1959: 

Surface temperatures showed a considerable recovery 

from winter and ranged from lo.5°c off the south coast of 

Newfoundland to 25.5°C off shore. The influence of the Labrador 

Current on the surface temperatures was still noticeable, but 

to a lesser degree than in earlier seasons. Tqis was probably 

due to an increase of stratification in the surface layer. 

The extent and thickness of sub-surface waters with 

sub-zero temperatures was greater than that found in recent years. 

The cold waters from the Gulf of St. Lawrence extended into the 
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Laurentian Channel as far eas t a s Bur i n Peninsu1.a. The : .. n:' •·ZC'.'.' O 

Labrador Current waters extended along the south coast of 

Newfoundland almo st to Cabot Strait. These waters were found 

along the n o rth ern f ace of' the Grand Banks, but did not appear 

to be directly connecte d with a pool of sub-z~ro water locate d 

near the Tail of the Banks. 

w. B. Bailey 

-· 
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Surface temperature distribution in October, 1958 0 
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Variations in the thermal structure of 

the Labrador Current 

Since 1951, members of the staff of the Biological 

Station, St 0 John's, Nfld., have been ta.king oceanograp~ic 

observations along four sections which traverse various sectors 

of the Grand Banks. The results of these obse~vations have be e n 

presented in the Annual Report of the Biological Station, St. 

John 1 s, Newfoundland. 

In the study of oceano graphic con_ditions of the waters 

in the Newfoundland region, these historical data made an important 

contribution to the understanding of secular trends in the Labrador 

Current. 

The vertical distribution of temperatures for the years 
' 

1950-1958 show the sa!11e basic pattern for each year. Th~re are, 

however, considerable differences in the extent of waters of 

varying temperatures . The c~oss-sectional areas of contrasting 

tempe rature s for each section, for each year of the period, have 

be en measur ed and compariso~s made. 

iA. comparison of the areas occupied by waters 'li"J'ith 

temperatures less than o.o0 c in the four sections indicates that 

between 1951 and 1954 the cr.oss-sect i onal areas of this type of 

water increased and decreased together throughout the entire 

re gion. The relative change s in areas were not proportional. 

After 1954, there was little a greement, if any, amongst the 

sections. For instance, i~ 1957 there were relatively large 

amounts of cold water in the two central sections, but only a 

relatively small ~mount in t~e two end sections. These 
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discrepancies may be explained by considering the flow of cold 

water in the Labrador Curr ent as taking place· in distinct bodies, 

which may or may not be connected. · Studies of the literature 

show that prominent formations of cold water reach the Grand 

Banks r~ gion in t he early summer. Observations made at the same 

time each year show large variations from year t6 year in the 

sizes of the masses of cold water. These variations are influenced 

not only by the size of the formation, but also by the state of 

pro gression along the coast. The action of these two factors on 

the apparent size of a cold water ~ass results in a variation on 

the ;relative amounts of cold water. 

Additional studies have indicated the influence of winds 

on water transport. In very general terms, it may be stated that 

large volume transports are associated with increas~d resultant 

wind mileages for May, JunE;i, and Ju'.Ly •. In addition, large volume 

transports are associated with higher mean temperatures in tpe 

Bonavista section. These t~~nsports are inve·rsely related to the 

amo unt of water with temperatures less than o.o0 c • . The amount of 

water with a temperature less than o.o0 c is directly related to 

the amount of bottom water c~ J.o0 c) and inversely related to the 

thickness of the surface layer (::oo- J.o0 c). 

w. B. Bailey 
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Contrastine Wintertime Conditions in Newfoundland Waters 

A.s part of a program of seasonal surveys in the Grand 

Banks and Laurentian Channel areas, oceanogra'L)hic cruises we're 

made in March 1958 and March 19590 

The two accompanying diagrams illustrate the distribution 

of minimum temperatures in the upper 200 metres of the wate~ in 

the Newfoundland regiono 

The relative position of the isotherms and the extent of 

ice cover for the two winters make interesting features for 

compf'i;rison., 

A large tongue of warm water is usually found off the 

southwest face of the Grand Banks and towards the central portion 

of the Banks. In 1959, this tongue was considerably reduced in size 

and displaced. towards the Tail of the Banks. The water in this 

eddy had a T-S characteristic quite distinct i'rom those of the 

waters surrounding it. This would indicate that. the waters in the 

eddy owe their origin to a displacement of coastal waters from the 

Scotian Shelf by an eastward movement of Slope Waters. 

Temperature-salinity correlation curves indicate an 

increase from 1958 to 1959 in the amount of water of Arctic ori gin 

and from local cooling. On the Scotian Shelf, the lowered 

temperatures appear to result entirely from intense winter chilling 

in the inshore areas. In the northern part of the Grand Banks, 

the t emperature distribution sugge sts an exceptionally large flow 

of Labrador Current water,. · However, irregularities in the T-S 
I . . 

characteristics at all season' of the year made it difficult to 

resolve the extent of local winter chilling and Labrador Current 
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water. Summer observa.tions off Cape Bonavista showed the 

greatest cros s -secti onal distribution of sub-zero water of any 
I 

year in the las-t ten. It is quite obvious that the extreme 

winter conditions of 195A-59 created very wides pread chilling 

effects on the waters in the Grand Banks re g ion. 

W. B. Bailey. 



Minimum temperature distribution in the upper 200 metres, March, 1958. 
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Annual Variations of Temperature and Salinity in the 

Grand Banks Region 

Since the summer of 1946, oceanographic observations 

have been taken on a monthly basis at Station 27, located just . l ~'1 
,;. .( 'iJJ,IV . ··~ 

off Cape Spear, Newfoundland (See Annual Report of Biological ~ 

Station, St. John's, Newfoundland). 
I 

J_\.nalyses of thes e data have been carried out to 

determine the pertinent features of the annual cycle of both 

temperatures and salinities, and to assE(ss the underlying ca.uses 

of these features. Curve s of normal monthly temperatures and 

salinities were determined, and those for four levels are shown 

in the accompanying diagrams. 

Studies r e sulting from the analyses indicate that the 

waters in the region, as exemp lified by those at Station 27, have 

the following features: 

a. the waters are a mixture of surface waters and waters 

of Arctic orig in. 

b. vertical mixing is slow .J ( ;~bout two months are 

required for maximum temperatures to travers~ a 50-metre stratum). 

c. deviations from the normal temperatures and salinities 

provide some evidence that the "warm ·11 and 11 cold11 year phenqmena 

take place at the ,same time throughout the entire Northwest 

Atlantic region. 

d. 11warm 11 ye a rs app ear to have lower salinities than 

"'cold" years., 

Several features of toe r,iormal mean monthly curves of 

temperatures and salinities at Station 27 are worthy of note. 
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The sur.face temperature curve is at a ma,ximum in August, while 

at the depths of 50, 100, a n d 150 metres, peak thermal conditions 

· are delayed twd, three and five months respectively. A flooding 

o.f cold wate rs occurs in the early spring, cooling the 50 to 150 

metre levels. Probably these waters originated along the north 

coast of Newfoundland where they have undergone winter chilling. 

The initial floodin g o.f cold wate~ appears to be followed by a 

second intrusion of cold high salinity water in early summer. The 

effects of this intrusion are conf~ned principally to the deep 

levels. Using a mean velocity o.f 5 miles per day for the Labrador 

Current, the source of the water can be traced as far north as the 

Hebron Fiord region of the Labrador Coast. The occurrence of a 

minimum surf~ce salinity in the early autumn, rather than in the 

s pring or early summer, indicates that the s ource of the fresh 

water is quite di~tant., Studies of the available evidence has 

lead to the conclusion tha t Lake Melville is the originating point 

of the fresh water 0 

W. B. Bailey 
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Daily Drift Bottle Release Project 

A daily release of two drift bottles from "Lurcher" 

Lightship has been carried out sirice 19560 The results of 

these releases have proven of great value in reflecting broad 

seasonal and secular changes in surface circulation in the Bay 

of Fundy and Gulf of Maine . In the autumn of 1958, the rele.ase 

program was expanded to g ive better cov erage by having daily 

releases at ''cSambro" Li ghtship, off Halifax, and by the s. s. 

"Princess Helene", at a po int approximately 10 miles offshore 

from Saint John, N. B. 

Lurcher Lightship: , During the past three years s 1694 bottles have 

been released. To da t e, 1.8~ have been returned. It is interesting 

to compare the pattern of recovery by seasons for the three years. 

For those released in winter, 1957, all were recovered 

in St. Mary's Bay, whereas in 1958 the majority were recovered 

in the Cape Cod area. In 1959, most of the r e coveries were taken 

between Digby and Yarmouth, but five were recovered from the 

Quoddy Region. 

For spring releases, recoveries were principally from 

the Quoddy Region in 1957, and from the Coast of Maine in 1959. 

In 1958, recoveries were divided between the Quoddy Region and 

the Nova Scotia side of the Bay of Fundy. 

For summer releases, the general pattern was similar 

for the three years, except in 1959, when more returns were taken 

from the inner part of the Bay of Fundy, while three were returned 

from Cape Cod. 
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For autumn releases, the recovery patter~s were similar 

in 1957 and 1958, but in 1959 there were recoveries from Minas 

Basin and Grand Manan , which indicate a greater inflow of water 

into the Bay of F undy t h an for the previous two years. 

Sambro Lightship ~ Of the bottles released at "Sambro" Lightship, 

approximately 7% have be e n returnedo The recoveries were taken 

mostly betwe e n Halifax and Lunenburg, although a few were returned 

from all along the South Shore of Nova Scotia, and one from the Bay 

of Fundy 9 near Digby. Two were obtained from Sable Island. T!;ery 

few were taken along the shore east of Halifax. In general, the 

bottles moved sou thwestward at all s e asons with a marked onshore 

drift near the point of release. 

S 0 S. 11 Princess Helene'1 : Approximate1y 600 bottles were released 

in 1959, with a rettirn to date of B o9~. The areas of recovery 

have not varied mar kedly during the year, although the proportion 

returned from each area shows considerable v~riation. In winter, 

the recoveries were mostly from the Nova Scotia side of the Bay of 

Fundy. In spring , the bottles tended to move out of the Bay of 

Fundy and down the coast of Maine as far as Massachusetts. In 

summer, most of the rec overies were taken in the Quoddy Re g ion, 

although a few were taken alon g the American Seaboard and three 

from the Nova Scotia side of the Bay of Fundy. In autumn, the 

returns were divided between the Quoddy Region and the Nova Scotia 
l 

side of the Bay of Fundy. 

In general, the results have tended to confirm the concept 

that the surface circulation pattern in the Bay of Fundy tends to 

be 11 clo.sed11 in, winter and "open" in summer .. 

Jo R. Chevrier and R0 Wo Trites 



1957 1958 1959 

Returns of drift bottles released at Lurcher Lightship during 1957, 
1958, and 1959. Numbers of bottles released and returned :for each 
season are indicated in upper left of each diagram. 
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Drift Bottle Experiments in the Quoddy Region 

In conjunc,tion with the research program of the 

Irl'ternattonal Passamaquoddy Fisheries Board 9 approximately 

10,000 drift bottles were released in the Quoddy Region in 

1957 and 1958. The overall return of the bottles was 25~. 

The results have been analyzed and the surface drift inferred 

on a monthly and seasonal basiso It is conclude d that, on the 

average, there is a counter - clockwi::-:e circulation in Passamaquoddy 

B?-y, an outflow through We,stern Passage 9 a variable flow in Le ti te 

Passage, an outflow on the Campobello side of Head Harbour Passage, 

and an inflow along the peer Island side o.f the Passage. In the 

Outer Quoddy Re gion, there is evidence of a clockwi se circulation 

around the Wolves g a variable flow in Grand Manan Channel, and a 

southerly movement off the east coast of Grand Manan Island. 

Wind speed and d irectionp whi ch vary seasona lly, app ear 

very effective in altering the p attern of drift 0 

J" Ro Chevrie r 



Probable Effects of Proposed Passamaquoddy Power 

Project on Oceanographic Conditions 

The proposed Passamaquoddy power project involves the 

construction of a series of dams across the mouth of Passamaquoddy 

and Cobscook Bays. Passamaquoddy Bay, the proposed high pool, will 

be filled near high water by 90 filling gates, and Cobscook Bay, the 

proposed low pool, will be emptied near low water by 70 emptying 

gateso Water will flow continuously from the high pool to the low 

poll through a 30 turbine powerhouse. Tidal range will be reduced 

to approximately 4 feet and 8 feet in the high and low pools 

respectivelyo The effect of the proposed installation on 

oceanographic conditions in the region has been considered. 

In the oceanographic study of the Quoddy Region the general 

features of the tides, circulation, and distribution of properties 

have been described, but only a qualitative evaluation of the 

relationship to the controlling factors has been possible. 

Without a moderately precise relationship between controlling 

factors and the circulation, etc., it is impossible to make precise 

predictions as to what will happen under a new set of conditions. 

However, it was constructive to consider pertinent aspects of other 

areas; Kennebecasis Bay, Oak Bay, Northumberland Strait, and 

British Columbia Inlets , in which certain oceanographic factors 

bear a degree of similarity to the proposed new conditions in the 

Quoddy Region, By making simplified assumptions on the mixing 

process expected under the proposed conditions, computations were 

made to predicate the distr~pution and accumulation of fresh water 
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in the St 0 Croix and Magaguadavic estuari eso 

It was conc luded that currents 9 wi t hin the impounded 

bays and in the a rea lying inside the Bl i ss Isl and - Head Harbour 

re gion will be al t e red markedly 0 In the outer Quo ddy Re gion, tidal 

stream directions wi l l be altered only slightly, wh i le the changes 

in speed will probably not exceed 20% of the pre sent value. No 

significan.t change in tidal streams or r esidua l flow i s expected 

. outside the Quo ddy Re g i on. An increase in t he ti dal range, not 

exceeding one pe r c en t, is anticipated for the e n t i r e Bay of Fundy. 

Inside the impounded bays there will be increas ed s t r atification 

accompanied by an inc rease in seasonal variations of temperature 

and salinity i n the surface layero The summer temperature maximum 

is expected to reach 20°c while the winter m.1,nimum wi l l f all below 

ooc. Ice is e x pe c ted to form over part of the impounded waters. 

Salinities at t h e surface will be reduced 0 Only mi no r changes in 

temperature and salinity of the deep layer is anti cipated. No 

significant change s a re expe c ted in tempe r atu r e and sal inity in the 

Outer Quoddy Re gion . 
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An Oce anogr a phical and Biological Reconnaissance 

of Kennebecasis Bay and the Saint John R.iver E~tuary 

A preliminary survey of the oc e ano graphic features of 

Kennebe casi s Bay and the Saint John estuarial system was carried 

out in 1957 - 58 as part of the Internat :i.onal Passamaquoddy 

Fisheries Board Program, sinc e physical and biological conditions 

in Kennebecasis Bay seemed similar to those expected in Passamaquoddy 

Bay if the dams were installed 0 

Kennebecasis Bay and Long Re a ch in the Saint John River 

are two laye r esturial systems with a brackish surface layer 

overlying a deep saline layero Two sills separate and restrict 

exchange of deep water in Kennebecasis Bay from that of the Bay 

of Fundyo The formation of deep water in Kennebecasis Bay takes 

place initially in the gorge area between the two sills where 

saline water from t he Bay of Fundy is mixed with the fresh water 

of the Saint John Rive r" During periods of low river runoff and 

spring tides9 a portion of the mixed water penetrates inward over 

the sill at the entrance to Kennebecasis Bay. 

The r e sults of this study have proved helpful in 

estimating the probable extreme conditions in Passamaquoddy Bay 

after i mpoundrhen t o The local es differ, however, in two important 

aspects . One, is that t he quantities and relative locations of 

fresh wate r di scharge into the two are as differ. The other is 

that two sills separate the saline Bay of Fundy waters from the 

deep water in Kennebecasi s Bay as c ompared to a single sill for 

the proposed condi t ions of Passamaquoddy Bay~ From these studies 

, -
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it was concluded that the distribution of properties in Kennebecasis 

Bay represents more ~xtreme conditions than would be expected in 

Passamaquoddy Bay if power dams were installed. 

R. w. Trites . 
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Flow of Water in the Passages of Passamaquoddy Bay 

Measured by the Electromagnetic Method. 

The electromagnetic induction method of measuring water 

transports was applied to the St. Croix estuary and some of the 

passages of the Quoddy Re gion in the period 1957 - 59. 

The evaluation of water transports through the various 

passages connecting Passamaquoddy Bay and the Bay of Fundy is an 

important element in the oceano graphy of the Quoddy Region and is 

one phase of the studies that were undertaken as part of the program 

of the International Passamaquoddy Fisheries Board. 

The electrical potential diff erences recorded by the 

installations systematically followed the changing tidal streams, 

both diurnally and from neaps to springs. More than 60% of the 

inter~idal flow into Passamaquoddy Bay was found to pass through 

Western Passage. The average duration of the flooding tide was 

found to be approximately six hours, and for the ebbing tide, nearly 

six and one-half hours. The records showed that slack water in 

Western Passage occurred at · a later time than in Letite ?assage. 

This phase lag varied from 15 - 60 minutes with some degree of 

periodicity, altho~gh difficulty and ~ncertainty a:rose in 

establishing the true recorder zero corresponding to slack water. 

It was concluded that the r esidual flow, while seldom very 

pronounced, was, on the average, outward through Western Passage. 

R. W. Trites and D. G. MacGregor . 

• 
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Geological Oceanography in the Bay of Fundy 

and Gulf of St. Lawrence 

During 1959 - 60, one hundred and ninety-seven bottom 

samples were taken by the Atlantic Oceano graphic Group along the 

Atlantic Coast. Ninety-nine· of these samples were taken in the 

Bay of Fundy and Gulf of Maine, and ninety-eight in the Gulf of 

St. La~rence and along the northern Cape Breton Coast. 

In the Bay of Fundy, a variety of sedimentary types were 

foun~. On the western side of the bay the sediments were fin~ 

( < 2 mm) and poorly-sorted, whi le in the central and eastern parts 

the sediment s were co arse ( > 2 mm) and well-sorted. Sedimenta tj,on 

in the ~ay of Fund~ is b e lieved to be closely ~elated to water 

movements; this relationship is presently under study. 

Consistently fine sediments, mos tly silt and clay, were 

found in the deep waters of the Gulf of Maine. In contrast, coarse 

sediments we r e found on Peorge s Bank with pebbles predominating in 

the northern section. 

In both the Bay of Fundy and the Gulf of Maine, the coarse 

sediment-rock f-ra gments were sub-angular and rounded and were 

c ompo s e d of many rock ~ypes. The features of t he coarse sediments 

indicate the po ssibility that they were trans ported by Pleistocene 

ice. The fine sediments (2.0 - 0.5 mm) were composed mainly of 

quartz and feldspars. 

In the Gulf of St. Lawrence, sampling was done mainly in 

the Miscou - Shippi gan area and the Laurentian Channel. The sediments 

in the Mi scou - Shippigan area were found to ~e mostly silty sand 

in the dee.p waters 0 The fine s edi ments were c'omposed predominantly 

of quartz and feldspars. In the shoal coastal waters, coarse 
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s e diments were f ound. The coarse sediments as in the Bay of Fundy 

an d Gulf of Maine were composed of many rock types . 

Some of the sampl ing was conducted on CGS "A. T . Cameron" . 

Dr a g s were ma d e fro m the s hip a l on g the border of the Laurentian 

Channe l , returning large boul ders on several occas i ons • . , The 

boulders, up to seventy-five centimeters in diame ter, we r e 

generally well-rounded a n d many r~ck t y pe s were repre s ented. The 

pre s ence of these b oul ders in the Gulf is attributed to transport 

by Pleistocene ice. 

Sample s in t he Laurentian Trou gh, from Seven Islands, 

Quebec, to Cape Breton, Nova Scotia, were r emarkably consistent 

in colour and particle size. An olive grey silt-clay was found 

in all deep wate r s of the Laurentian Channe l. 

F. D. Forge ron 
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A Study of the Marine Sediments of 

the Canadian Eastern Arctic Archipelago 

During the 1957 cruise of ,H.M.C .o.So "Labrador", an 

active submarine geolo gical program was undertaken as part of 

the oceanograp,hic investigations in the Canadian Archipelago. 

The purpose of the geolo gical investig ation was to p rovide a 

preliminary survey of the marine sediments of the Canadian 

Eastern Arctic Archipelago. 

The scope .. o f the study was limited primarily to a 

size analysis for the purpose of obtaining a more complete 

understanding of the effects of the modes of transportation 

in the arctic re g ions . 

The area cove red included the waters off the coast 

of Labrador, and in Hudson Strait, Baffin Bay, Lancaster Sound, 

Franklin Strait , Prince Re gent Inlet, the Gulf of Boothi.a, 

Wellington Channel, Peel Sound, and adjacent srµaller bo.dies of 

water. 

Examinations were made on 126 grab samples and 30 

cores taken from the area. 

The sediments were mostly poorly-sorted olive gray 

material, with fragments in all grade sizes from cobbles to 

fine clay. The ro.ck fragments were generally subrounded to 

subangularo The larger fragments were faceted and often had 

the tabular and f l at - iron shapes associated with glacial 

transport. Pitting was common on the fragments found in the 

marine sediments 1;3.nd on the rocks of the surrounding land. 

Pebbles and cobbles occurred most abundantly in zones 
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extending for several miles from shore. The sediments in the 

deeper waters far from shore were predominantly silts. 

The cor~s showed that sedimentary conditions have 

generally remained constant over most of the area for the 

length of time represented by the samples. Several .cores 

taken adjacent to the northern part of Baff in Island contained 

layers which indicated chang ing conditions of deposition. 

The relief of the sea floor is apparently determined 

by the attitude of the underlying rock beds. 

The rate of marine sedimentation is apparently quite 

rapid due to rapid erosion on the surrounding land, with little 

vegetation to retard ruQoff. The extensive ice rafting is able 

to transport material from the beaches to areas offshore. 

The composition of the sediments is comparable to that 

of tills described elsewhere in the world. It is possible that 

some till deposits formed in the past were deposited under 

conditions similar to those of the Arctic Archipelago. 

Richard B. Perry 

N. J. Campbell 
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Geological Oceano graphy i'n the Gulf or. st. L_awrence 

Reconnaissance submarine geological surveys ,of selected 

portions of the Scotian Shelf, Grand Banks, anq in the Gulf of '"st. 

Lawrence (including the Bay of Chaleur) were carried out on two 

cruises during May and July 19590 Bottom sediment '. samples and 

short cores were obtained, together with the usual oceanographic 

data., Preliminary inves~igation of the bottom samples shqws a 

large _percentage are poorly sorted, consisting;feainly of quartz 

grains with miqor amounts of mi~a, ferromagnesian minerals, and 

lu ti te.. 3amples and cores from the Lauren-t -ian Channel are 
. '·. ""' . ' -

generally better sorted, fine grained muds and clays. 

The microf aunas cpnsist mainly of arenaceous and 

calcareous benthic Forarninifera. variably distrib.uted. Fauna lists 

are in preparation. Detail-ed geochemical, mineralogical and 

microfaunal stud,ies of these and othe.r bottom sediments are in 

pro gress" 

Vertical plankton hauls were made and the mi~roplankton 

studied for planktonic Foramini'fera 0 The number of individuals 

and species present was extremely small; species of Globorotalia 

and Globigerina were noted 0 

In nearshore area.s, echo sounding profiles and bottom 

contours of the Scotian Shelf, Qulf of St~ Lawrence and the Bay 

of Chaleur suggest that the bottom topography of these regions 

is essentially a Pleistocene glacial landscape, subsequently 

drowned, ~nd only slightly mo41fied by post-Pleistocene ~rosion 

and sedimentation .. 

The ·possibility of seasonal (autumnal) overturning in the 
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Bay of Chaleur is suggested by (1) shallow depth, (2) a 

submarine ridge at the mouth {possibly a drowned terminal 

moraine) and (3) layered sedimentation observed in some short 

cores. Detailed study of this phenomenon is planned for the 

near future. 

K. E. Hooper 
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Some Oceano graphic Features of Northern Hudson Bay,. 

Foxe Channel, and Hudson Strait 

Two oceanographic field programs were undertaken in 

Foxe Basin, Foxe Channel, Hudson Strait.I) and Hudson Bay in 1955 

and 19560 Studies have continued from these programs in an 

effort to complete the work undertaken by HMCS "Labrador". 

The water re g ion bounded by norbhern H,udson Bay, Evans 

Strait, Foxe Channel, and Hudson Strait is an area of complicated 

currents and mixed w.a te r conditions. The region is also further 

complicated by marked diff erences in bottom tGpography associated 

with Paleozoic an d Precambrian rock formations. A submarine 

ridge which extends across from Soutl;iampton Island to Nottingham 

Island directs the de e p c ompo n ent of an outflowing current from 

the western side of Foxe Channel into Hudson S~~ait. Surface 

and intermediate wa;t e rs a lso follow the same path, but some of 

these waters pass o ver the ridge and enter Hudson Bay and Evans 

StI1ait. 

Surface and intermediate water cnaracteristics in 

Hudson Bay are thus a mixture of waters originating from Hudson 

Bay and Foxe Channe'I. To these must al so be added waters from 

Hudson Strait which enter the Hudson Bay - Foxe Channel region 

through the island chain t hat extends across the western end of 

Hudson Strait. 

Different and distinct deep water masses appear in 

northern Hudson Bay , Foxe Channel , and Hudson Strait. Below 

200 metres , typical wate r temperatures in Foxe Channel are -1.73 

to - l.85°C, -1.50 to -l.69°C in Hudson Bay, and -l.L~5 to -1.51°c 
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in western Hudson Strait. Salinities vary from 33.30 t o 33.87°/oo 

in Foxe Channel compared with a variation of 33.10 to 33.26°/oo 

in Hudson Bay and 33.20 t o 33.35°/oo in western Hudson Strai t. 

No J. C~mpbell 
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The Origin of Cold High Salinity Water in Foxe Basin 

and Foxe Channel 

Abnormally low temperatures, -1 0 80 to -l.98°C and 

relatively high salini t i e s~ 33075 to JL~.07°/oo were observed . 

in Foxe Basin and Foxe Channel in the summer of 1955. These 

conditions represented a signif·icant deviatio.n from the normal 

character of the waters found in Hudson Bay and Hudson Strait. 

The summer q.nd f al l d istribl,ltion of the cold high 

salinity water extended n orthwards frorri Foxe Channel to almost 

the northern end of Foxe Basin 0 The origin of the water is a 

function of a n umber of o ceano graphic and meteorolo gical factors. 

During a winter such as 1954-55 , with below normal air temperature~ 

sev~re chilling of the wa t e rs i s believe d to have t~ken place in 

two unusual ways , a t t h e surfac e in 11 winter open leads", and from 

the bottom. 

Large " winte r open wate r leads" exist in two re g ions 

of Foxe Basin, the one south of Fury and Recla Strait and the 

other north of Foxe Peninsu~a o The explanation for these open 

areas has be e n attribute d to winds, but it is be~ieved that the 

extreme turbulenc e o f the water plays some part in keeping the 

regions open. Jn e ither c a se, it is known that the turbul ence 

constantly replenishes the water at the surface. This phenomena~ 

associated with low air temperatures, is effective in chilling 

the water, but in orde r to attain the values of temperature and 

salinity as observed , it app e a rs obvious that frazil ice must 

f o rm in the turbulent waters . 
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Cooling from the tide flats is also believed to be 

another eff ective pro ces s of re ducing the temperature and 

raising t he salinity. The tide flats in Foxe Bas in comprise 

almost one tenth of the basin area and p.re in some re gi ons over 

six mi l es wide. This part of the sea bottom is a lterna tely 

exposed to the atmosphere and covered with water on each change 

of the tide. Ice can form on the bottom and the removal of fresh 

wat er by this me ans will , in t ime, increase the salinity df the 

water. These proce sses, repeated many times over, will gradually 

render the extremely cold saline water. Subsequent mixing and 

re4istribution of the water will bring it into the deep areas of 

Foxe Basin and Foxe Channel. 

N. J. Campbell 
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Groundfish Cruises 

Two Ground.fish cruises of the "A. T. Cameron", February­

March9 1959, and January, 1960 51 were supported by the Atlantic 

Oceanographic Group 0 Co-ordinated fisheries and oceanographic 

programs were undertaken at sea and ,joint analyses of' data will 

follow. Some of' the oceano graphic conditions are briefly 

described herein . 

1. TI A. T. Cameron 11 Q)'.>uise s9 Feb •. 22 ·- Mar. 99 1959. 

The area covered included part of the lower Laurentian Channel, 

Banquereau , Sable Island Banks, and Emerald Bank. The cold water 

conditions that persisted over Banquereau resulted from intense 

winter cooling; bottom temperatures were found as low as -a.soc. 

Along the edge of the Conti nental Shelf 9 the temperatures were of 

the order of 3°c. Bottom waters surrounding Sable Island were 

cold , with temperatur es of about l . o0 c. To the north and northwest 

of Sable Island ll warm bottom waters between 6 and 7°c were 

observed , but were contained beneath a deep, sharp positive 

thermocline. On Emerald Bank and the s outhwest Sable Island Banks, 

the bottom waters were relatively cold, between 3 and 5°c. In all 

areas explored, the bottom waters were abnormally cold. This 

condition was directly associated with the heavy ice conc~ntrations. 

2., 11 A. T. Cameron" Cruise 16 9 January 17 - 25, 1960. 

The area covered included the Laurentian Channel 9 its western slope 

from the Magdalen Islands to Gaspe Peninsula and the entrance to 

the Bay of Chaleur 0 The temperatures were typical of early winter 

conditions., The thlckness of '.the mixed layer, within which the 
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temperatures fell below -1.0°c, was such tpat in the northern part 

of the Magdalen Shallows it reached most of the bottom down to 

roughly 90 - 100 metres. On the basis of previous v(inter data, it 

is expected that, during the month of February, this layer will 

continue to increase in thickness in the northern sector and to­

spread to the southern sector, eventually covering most of the 

bottom. 

The temperature conditions in the deep layer of the 

Laurentian ChanneJ, from Cabot Strait to the Gaspe Passage, were 

normal with the 4° water at an approximate depth of 200 metres. 

L, M. Lauzier 

• 

• 



Drift Pole Experiments 

Two series of drift pole experiments were conducted 

in the GUlf of St 0 Lawrence last autumn. Th e first series , 

in the G~spe Pass age ,, and in the Cabot Strait, was ma de in 

connection with occupation of oceanographic s tat i ons in these 

passages. The s e c on d series was made a t t h e entrance to the 

Bay of Chaleur be tween Cape Gaspe and Orphan Bank. 

The dr ift poles used for these experi men t s were designed 

and constructed a t A.O~G. The filrift poles are approx imately 30 

feet long and a re fi t ted with radar refle c tors a t t he top and 

three biplane - shaped drags in tandem at the bottom. When 

properly buoyed; about 12 feet _o:f the pole pr9trudes above the' 

water line . Th~ poles are detectable up to a d i s t ance of 6 miles 

in good weather . Winds up to 15 mile s per hour do no t have any 

appreciable eff e c t on the drift of the poles 0 

The first series of exper1ments was designed to obtain 

a reference poin t or surface velocity for the cur rent and 

transport study in Ca bo t Strait and Gas p e Pas sage .,, by dynamic 

methods. The resu lt s obtained are enc our aging 0 It is p lanned to 

continue the us e of the drift poles for t his pur pose, but also in 

co:µnection with the Carruthers Pisa t ubes a t v a r ious depths above 

the bottom •. 

The s e cond series of experiments.11 a t the e n t rance to the 

Bay of Chaleurj was designed to study the Gaspe current to the 

south of Cape Gaspe o The drift poles were released on American 

Bank, id miles from the coast 9 and on the northwest,ern e dge of 
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Orphan Bank at about 40 miles from the coast. Since no current 

of the streng.th and gener al direction of the Gaspe Current has 

b e en obs e rved on either Ame rican Bank: or Opphan Bank, it is 

b elieve d that the Gaspe current is cdntained in the strip of 

wat e r betwe e n Americ an Bank and the mainland. At the time 

of t h ese releases the Gaspe current, as observed west of 

Fame Point, wa s strong but narrow and shallow. 

L. M. Lauzier 

J. G. Clark 
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Technical Services 

As a continuing service, the Atlantic Oceano gFaphic 

Group has processed a large number of BT slides and analysed 

several thousands of water samples. The purpose of the 

service is to build a library of oceanographic observations, 

and to encourage other Canadian agencies to gather oceano graphic 

information for their own use~. 

The contributing agencies in 1959, excluding the 

Atlantic Oceano graphic Group were the following: 

1) Biological Station, St. Andrews, N. B. 

2) Biolo gical Station, St. John 1 s, Newfoundland. 

3) Arctio Unit, Montreal, Quebec. 

4) Naval Research Establishment, Dartmouth, N. s. 

5) Canadian Hydrographic Service, Ottawa, Ontario. 

6) Polar Continental Shelf Project, Ottawa, Ontario. 

7) Royal Canad ian Navy. 

8 ) miscellaneous. 

The oceanographic data analysed for these agencies 

· and AOG are summarized in the accompanying Table. 

Salinities BT 

Atlantic Oceano graphic Group 4109 874 
Biological Station, St o Andrews 548 636 

Biological Station, St . John's 1530 847 

Arctic Unit 122 62 

Naval Research Establishment .. 436 

Canadian Hydrographic Service 462 160 
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Table cont'd. Salinities BT 

Polar Continental Shelf 743 87 

Royal Canadian Navy 355 

Miscellaneous 72 

7,586 3,457 

Additional data were obtained from Woods Hole, 

European publications, and IGY contributors. The data library 

was increased by 7,000 BT records and 800 serial oceanographic 

stations during t he past year. 

Preparations have been underway for the release of an 

oceano graphic atlas of Atlantic coastal and offshore waters. The 

atlas wil l feature bottom conditions of temperature, salinity, 

sediments, etc. Other items of interest will be added to the j 
atlas from time to time and rele as ed periodically. 

G. B. Taylor. 
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