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Progress Report of the Submarine Geology Unit, 
Pola:r Continental Shelf Project, District of Franklin. 

Introduction 

The purpose of this report is to summarize the activities of that 

part of the submarine geology unit of the Geological Survey of Canada which 

is participating in the Polar Continental Shelf Project (Frontispiece). Programs 

and results of the past two field seasons are reviewed and references are made 

to earlier reports and to projected publications of the near future. Future programs 

for field work and laboratory studies are presented with conclusions regarding these 

re searches and the applications attempted. 

The Geological Survey is responsible for geological phases of the Polar 

Continental Shelf program. These investigations are planned in consultation with 

the co-ordinator of the PCSP, given logistic support in the field by the PCSP, and 

carried out, supervised, and prepared for publication by officers of the Geological 

Survey. Survey officers have assumed the following responsibilities: offshore 

sampling and laboratory scheduling - B. R. Pelletier; inshore and inter -island 

sampling - D.R. Horn; faunal description - F. J.E. Wagner; chemical analysis -

E. M. Cameron (spectrochemical laboratory); mechanical analysis of sediments 

- E. F. Fie ld and R. G. Kelly (sedimentology laboratory); X-ray analysis for 

clay minerals A. P. Sabina and R. J. Traill (X-ray diffraction laboratory}; 

acidity and oxidation determinations - G. Bender and J. A. Maxwell (wet chemical 

laboratory); analysis of common metallic elements - W. H. Champ and W. F. White 

( spectrographic laboratory). 
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Previous and Current Field Programs 

During the winter of 196 0-61 samples obtained the previous year from 

the floor of the Arctic Ocean and adjacent channels were analyzed in the 

laboratories of the G e ological Survey. Laboratory schedules were organized 

in order to maintain a continuous flow of samples so that data could be 

interpreted without long delay (Flow sheet). At the same time, plans were 

m ad e for another field season to commence in Marchs 1961, and extend to the 

following August. These and earlier projects are summariFed as follows: 

l. Arctic Ocean study under taken in April and May. This project is 

a continuation of the off shore sampling program, over the we stern 

A rctic 0Gean and adjacent channels, which began in April, 1960. 

" 
In 1961 the area of study extended across the continental shelf 

northwest of Meighen Island. A study of bottom topography, 

sediments and fauna were the chief interests of the project w i th a 

view to interpreting the physiographic history of the Arctic Islands, 

channels and shelf, as well as establishing conditions for sed i men-

tation and bathymetry. From a limited sampling and sounding 

program carried out by B. R. Pelletier in 1961 over the off shore 

area, and a somewhat larger one carried out at the same time by 

A. E. Collin over M 1Clure Strait and Eureka Sound it appears that 

glaciation of the interisland areas took place when the land was at 

a higher elevation relative to sea level, and that this event was 

followed by submergence. This is consistent with the results of 

the field work of 196 0. 
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2. Perry Channel study which took place from March to August 

1961. This project consisted of a study of sediments and bottom 

topography in inshore and channel waters adjacent to ea stern 

Elle£ Ringnes Island, northern Amund Ringnes Island, south­

western Axel Heiberg Island, and the southern parts of Meighen 

Island. Geological formations underlying the main drainage 

areasr. as well as the drainage areas themselves, were sampled 

in order to study source material and its alteration during sed -

imentary transport. Sediments and conditions at the site of 

deposition were investigated for the purpose of making environ­

rnental studies. Soundings were taken to establish further the 

topography, and the physiographic history of Arctic islands and 

channels. This project was carried out by D.R. Horn who is 

currently preparing a preliminary report on his results which 

will be completed early in 1962. 

3. Foxe Basin, Foxe Channel, and Hudson Strait. This was an 

oceanographic program carried ou.t in 1959 by A. E. Collin of 

the Atlantic Oceanographic Group of Fisheries Re search Board. 

It was undertaken for the Polar Continental Shelf Project and was 

supported by the Atlantic <Oceanographic Group and the Ontario 

Department of Lands and Forests. At present the bottom samples 

are being prepared for faunal and sedimentary analyses which will 

be undertaken jointly by F. J.E. Wagner and B. R. Pelletier. This 

project should be completed in mid -1962. 
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Future Field Programs 

Field programs for 1962 will include a continuation of work done 

in previous years, but the surveys will move to the south. The inshore and 

channel program u nder D.R. Horn will operate from Isachsen with the main 

a ctivity concentrated over the eastern part of the Prince Gustaf Adolf Sea. 

Th remaining p a r t of this channel will be investigated in the latter part of 

the s e ason, or the following year. As in previous years attempts will be 

m a de t o recover both bottom sediments and short cores. The samples will 

be sent t o t h e G e ological Su r vey, Ottawa, for analytical work. 

The offshore program will be undertaken by B. R. Pelletier and 

will take pla ce over the continental shelf of the western Arctic Ocean north­

west of Elle£ Ringnes and Borden Islands. It will be reconnaissance in scope 

and will o:nsist of a sampling program based on a 10- to 15 -mile grid 

extending perpendicular to the general northeasterly trending coast of the 

A rctic Oc an. Earlier investigations have shown that uniform conditions of 

sedimentation and biologic activity prevail ov er broad areas so that, with 

the exceptions of local areas of restricted circulation and narrow areas of 

insho re waters, there is little need for a greater density of sampling stations. 

Bot h short c o res and bottom grabs will be attempted in ord er to initiate a 

broad mapping a n d stratigraphic program. 

Continu ing Laboratory Studies and Results 

Fau na! studies undertaken by F. J.E. Wagner will continue on 

sediments obtained from wide regions of the Arctic Ocean, island channels 
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a nd v ariou s near - shore waters.. The collections are representative of 

all depths at 10- to 50- metre intervals down to 1, 300 metres. It is 

significant t hat a bathymetric c hange can be indicated by the fauna 

providing the change i s of the order of several hundred metres. At 

pre sent the relationship of distance from shore and change of faunal content 

is not significant, nor is the change of water depth of 300 metres or so. 

However the s e result s a re based solely on a reconnaissance sampling 

progr am and p o ssibl y more det ailed collecting would change the overall 

view. An intensive study of forms occurring on the modern sedimentary 

surface will be u s e d to establish a framework of bio stratigraphy in the 

A rctic environment inv olv ing the examination of the cores from different 

a :r. as of the Arctic . 

D .ltaic sample s from an inshore region described as a protected 

bay , in the vicinit y of Isachsen, have been submitted for complete chemical 

a nalyses . P reliminary results from\ the emission spectrograph indicate 

very little chemical activity i n the Arctic sediments, but only a semi­

qu antitative statement c ould b e prepared b ec a u se of the range of the instru­

m ent . At pre s e nt new spectrochemical apparatu s is being installed in the 

G e ological Survey whic h will pro ce ss up to 50 sample s a day when working 

und r a regular schedule. This work will b e superv ised by E. M. Cameron, 

a nd the data will assist in determining the role of chemical weathering and 

diagenesis in an Arctic e nvironment. This study may also lead into con­

siderations of past climatic regimes of ocean and land as certain minerals 

su ch as the deposition of CaC03 are related to temperature belts. 
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Many samples were submitted for X- r a y analysis to establish 

he g r oups o r families of clay minerals occurring in the Arctic environment. 

The results of these analyses indicated that clay minerals occurred in groups 

which were related t o the g e ological fo rmation in the immediate vicinity of 

the drain ag e basin. This led to the conclu sion that clay minerals, in the 

A . c:tic environment at least, are detrital in nature and hence can be used 

as tracers in order to establish r outes of sedimentary transport and, 

even: u.ally, the s ou r c e area contributing the sediments. 

M e c hanic al analyses were carried out on sediments from many 

environ:m nts . These inclu ded the following: lake, river, delta, protected 

bay, hannel, a nd open ocean. The r esults have been elaborated in earlier 

reports a nd an b e su mmarized her e : 1) in fluvial and inshore deposits 

ther is a direct relationship of decrease in size of detritu s with distance 

of sedimen t ary transpo r t, and this is concomitant with a reduction in the 

n .mber of h e avy mineral species, a d ecrease in the p ercentage frequency 

of h e avy miner als in t h e sample, as well as a decrease in the mean size of 

the heavy min erals. This means t hat under certain restrictions limited to 

tra ver es a cross t he strike of a sedimentary dep osit heavy minerals can be 

u sed in at· emp s at c o rrelation, and can be use d as ~edimentary tracers as 

ou tlined a b ove for clay minerals.. 2) Offshore in areas of drifting ice, which 

probably c ontribute s s ediment s to t he sea floor, no progressive variation 

in te ::tu re fr om station t o station o ccur s. However where currents are 

known t o exi st t h e s e diment is sorted to a better degree than in areas where 

current s a re extr e mely slow or absent altoget he r . This was corroborated 
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b y a plot of the sediments over the sampling area. Greyish brown, fresh­

sme lling rnu d with a high sand content occurred in areas of moderate 

ci:r culation of water whereas black and green, sour -smelling mud with 

low sand c ontent occurred in areas over which circulation from ocean to 

i sland channe ls was not suspected. 3) Certain characteristic distortions 

of t he i s opleths in an areal pattern of a sand-mud lithofacie s map indicate 

tha t such m e thods of analyzing data may be useful to demonstrate the 

existern::e of long shore currents around the vicinity of deltas and protected 

bays . 

Sample s were collected for the purpose of determining the presence 

of bacteria in anaerobic environments and,. in particular, the sulphate re­

ducer s. R ecent work has demonstrated the relationship of bacteria and 

t h e precipitat ion of certain heavy metallic elements in the form of sulphides. 

Thi s aspect of sedimentation will be expanded on the Polar Shelf program, 

a n d w ill c ove r contrasting environments with respect to acidity, oxidation­

reduct i on, d e pth, temperatu r e , physiography and geography. 

Publications and Reports 

Tw o papers covering similar aspects of the above work but in more 

de tail ar e now in press. 

1) P elletier, B. R. (1961), Submarine Geology Program, Polar 

Con tinental Shelf Project, Isachsen, District of Franklin, 

Geo. Surv. of Canada, Paper 61-21. 

2) Wagnery F. J.E. (1961), Faunal Report - Submarine Geology 

Program, Polar Continental Shelf Project, Isachsen,. District 
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of Franklin, Geol. Surv. of Canada, Paper 61-27. 

Two unpublished reports under similar titles have been submitted 

e a rlier to the offic e of the Polar Continental Shelf Project. A separate 

report has been submitted to the Division of Oceanographic Re search on 

su bmarine geology programs undertaken by the Geological Survey. 

1) P. C. S. P. Paper #35 (1960) by B. R. Pelletier 

2) P. C. S. P. Paper #36 (1960) by F. J.E. Wagner 

3 } Summary R eport of Su bmarine Geology Programs of the 

Geological Survey, submitted to the Director of Oceanographic 

R esea rch, Octob er 26, 1961. 
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