
Edited by 
Ian Stirling 
and 
Holly Cleator 

Polynyas 
in the Canadian Arctic 

Occasional Paper 
Number 45 
Canadian Wildlife Service 



Environment 
Canada 

Environnement 
Canada 

Canadian Wildlife 
Service 

Recurring polynya in the area of Dundas Island and northern Queens 
CChannel on 19 June 1973. The dark area is open water 
(photo: Can. Centre for Remote Sensing) 

Service canadien 
de la faune 



Edited by 
Ian Stirling* 
and 
Holly Cleatorf 

Polynyas in the Canadian Arctic 

Occasional Paper 
Number 45 
Canadian Wildlife Service 

Aussi disponible en français 

* CWS, Edmonton, Alta. T5K 2J5 and 
Zoology Dept., Universitv of Alberta, Edmonton, 
Alta. T 6 G 2 E 9 

t Zoology Dept., Universitv of Alberta, Edmonton, 
Alta. T 6 G 2 E 9 and 
CWS, Edmonton, Alta. T5K 2J5 



Contributors 

Issued under the authority of the 
Minister of the Environment 
Canadian Wildlife Service 

©Minister of Supply and Services Canada 1981 
Catalogue No. CW 69-1/45E 
ISBN-0-662-11536-8 
ISSN-0576-6370 

Design: Rolf Harder & Associates 

H. Boyd 
Canadian Wildlife Service, Ottawa, Ont. Kl A 0E7 

R.G.B. Brown 
Canadian Wildlife Service, Bedford Institute of 
Oceanography, Dartmouth, N.S. B2Y 4A2 

H. Cleator 
Zoology Department, University of Alberta, Edmonton, 
Aha, T 6 G 2 E 9 anrf 
Canadian Wildlife Service, Edmonton, Aha. T5K 215 

E.G. Cooch 
Canadian Wildlife Service, Ottawa, Ont. Kl A 0E7 

M.J. Dunbar 
Institute of Oceanography, McGill University, Montreal, 
Que. H3A2B2 

D.N. Nettleship 
Canadian Wildlife Service, Bedford Institute of 
Oceanography, Dartmouth, N.S. B2V 4A2 

R.W. Prach 
Canadian Wildlife Service, Edmonton, Aha. I 5K 2)5 

B.G. Rigby 
Geography Department, Carleton University, Ottawa, 
Ont. K1S5B6 

M.W. Smith 
Geography Department, Carleton University, Ottawa, 
Ont. K1S5B6 

T.G. Smith 
Arctic Biological Station, Ste. Anne de Bellevue, 
Que. H9X3L6 

I. Stirling 
Canadian Wildlife Service, Edmonton, Aha. T5K 2)5 and 
Zoology Department, University of Alberta, Edmonton, 
Aha. T 6 G 2 E 9 

2 



Contents 

5 Introduction 
by Ian Stirling 

List of figures 

6 Figure 1. Map of the Canadian Arctic, showing dis­
tribution of recurring polynvas 

7 Distribution of polynyas in the Canadian Arctic 
by Michael Smith and Bruce Rigby 

7 1. Abstract 

7 2. Résumé 

7 3. Introduction 

7 4. Materials and methods 

9 5. Locations and variability of polynyas 

27 6. Acknowledgements 

28 7. Literature cited 

List of figures 

8 Figure 1. Map of the Canadian Arctic, showing loca­
tions of maps contained in Figures 3-16 

9 Figure 2. Map showing surface water currents in the 
Canadian Arctic 

19 Figure 3. Maps of the North Water polynya, showing 
ice conditions during particular months and sears as 
indicated 

13 Figure 4. Maps of the Bylot Island lead system, show­
ing ice conditions during particular months and years 
as indicated 

14 Figure 5. Maps of the Lancaster Sound lead system, 
showing ice conditions during particular months and 
years as indicated 

1 5 Figure 6. Maps of the Prince Regent Inlet lead system, 
showing ice conditions during particular months and 
years as indicated 

16 Figure 7. Maps of the Bellot Strait polynya, showing 
ice conditions during particular months and years as 
indicated 

1 7 Figure 8. Maps of the Committee Bay polynya, show­
ing ice conditions during particular months and years 
as indicated 

18 Figure 9. Maps of the Foxe Basin polynyas, showing 
ice conditions during particular months and years as 
indicated 

20 Figure 10. Maps of the Hell Gate - Cardigan Strait 
polynya, showing ice conditions during particular 
months and years as indicated 

21 Figure 11. Maps of the Queens Channel - Penny 
Strait polynyas, showing ice conditions during partic­
ular months and years as indicated 

22 Figure 12. Map of the Arctic Ocean lead system, 
showing ice conditions during particular months and 
years as indicated 

23 Figure 13. Maps of the Prince Patrick Island lead sys­
tem, showing ice conditions during particular months 
and years as indicated 

25 Figure 14. Maps of the Cape Bathurst polynya and 
adjoining lead systems, showing ice conditions during 
particular months and years as indicated 

26 Figure 15. Maps of the lead systems west of Cape 
Bathurst, showing ice conditions during particular 
months and years as indicated 

27 Figure 16. Maps of the Lambert Channel polynya, 
showing ice conditions during particular months and 
years as indicated 

29 Physical causes and biological significance of 
polynyas and other open water in sea ice 
by M.J. Dunbar 

29 1. Abstract 

29 2. Résumé 

30 3. Introduction 

30 4. Physical causes of polynyas and flaw leads 

35 5. Biological effects and significance of polynyas, 
leads, and ice edges 

40 6. Vulnerability of polynyas and flaw leads 

40 7. Research needed 

41 8. Literature cited 

List of tables 

37 Fable 1. Fauna associated with ice diatoms 

List of figures 

33 Figure 1. Map of northern Baffin Bay, showing move­
ment of the sea ice from 20 March to 1 April 1973 

33 Figure 2. Map of northern Baffin Bay, showing move­
ment of the sea ice from 7 to 20 April 1973 

3 


