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The Life Cycle of Sagitta elegans
in Arctic and Subarctic Seas, and
the Modifying Effects of Hydrographic
Differences in the Environment'

M. J. Dunbar
McGill University

ABSTRACT

Sagitta elegans arctica of the Canadian eastern Arctic waters has a life span of two years.
Its breeding cycle is two-phase, or alternating, and the population consists of two distinct
groups breeding in different years. The spawning period is long, extending from July into
the winter, probably up to February. Winter spawning is taken to imply that the breeding
behaviour is not timed to coincide with the maximum abundance of focd, but that the
cycle is determined by the growth limitations imposed by the low temperature.

Hydrographic differences between Hudson Bay, Foxe Channel, Ungava Bay and Fro-
bisher Bay, though not great, are reflected in the biology of Sagitta. Strong tidal turbulence
in Ungava Bay and Frobisher Bay appears to remove the young-of-the-year from these
two areas quickly, or to cause such vertical mixing that they are not properly sampled. The
very special conditions in Lake Ogac produce rapid growth, small size and a single-phase
or nonalternating breeding cycle.

Introduction. Much effort is currently going into the study of primary
production in the sea, the rate at which living stuff is produced by plant plank-
ton, as a measure of the relative productivity of different marine regions. This
primary production, however, gives a real measure of usable resources only
so far as the phytoplankton is used by the zooplankton, which in turn has to
be converted to fish and mammal before the seas can be harvested, at least
until the direct use of plankton becomes economically feasible on a large scale.
The rate at which the zooplankton populations grow, and their abundance,
depend on many factors besides the phytoplankton production, and hence a com-
plete understanding of marine productivity demands the study of the zooplankton
populations themselves: their growth, metabolism, reproduction, distribution.
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The chaetognaths of subarctic and arctic waters are represented almost
exclusively by one form, the highly successful and abundant Sagitza elegans
arctica Aurivillius, a cold-water variant of Sagitta elegans Verrill. In an earlier
publication (Dunbar, 1941), Sagitta material from the eastern and southern
coasts of Baffin Island, and from Hebron in northern Labrador, was analyzed
in terms of size-frequency and breeding cycles, with the conclusion that there
was a spawning period in spring and summer, probably extending from June
to October, and that the individual Sagitta took two years to reach maturity.
Populations from the Disko Bay area in western Greenland have been treated
in the same way (Dunbar, 1940). The present account is much more extensive,
covering material collected in 1947 at Ungava Bay, in 1951 at Ungava Bay
and Frobisher Bay, in 1953 at Hudson Bay, and in 1955-56 during an over-
wintering expedition in Foxe Basin. Certain material from 1948, 1949, 1950
and 1951, from Ungava Bay, has also been used to corroborate the 1947
results, as mentioned in the text. Only those plankton hauls in which Sagitta
was found appear in the tables; the full field data may be obtained in manu-
script from the Arctic Unit, Fisheries Research Board of Canada. All of the
collection comes from Caranus Expeditions. The Frobisher Bay collection
includes samples from Lake Ogac, a meromictic lake on the southwestern
shore of the Bay, which offers special environmental conditions and specialized
planktonic cycles. For the winter specimens from Foxe Basin the author
is indebted to Dr. E. H. Grainger, Arctic Unit, Fisheries Research Board
of Canada.

Methods. The chaetognath populations were sampled with open stramin
nets and open silk and nylon nets which were hauled horizontally and verti-
cally; during the 1955—56 winter the sampling was done twice or three times
per month by hauling half-metre nets vertically through the ice. Collection
data are given in Table I; the station lists have already been published (Dun-
bar and Grainger, 1952; Grainger, 1954; Grainger and Dunbar, 1956). The
Foxe Basin collections were made near Igloolik (Grainger, 1959) in water
of so m depth. The map (Fig. 1) shows the areas covered.

The specimens, preserved in 5°/, formalin in sea water, were measured in
the laboratory under a low power microscope and analyzed for maturity stages.
Subsamples were randomly taken from the larger catches; the smaller catches
were examined completely. Measurements were made to the nearest quarter-
millimetre and referred to integer millimetre pivotal lengths for presentation
in the size-distribution histograms.

The Environment. The physical oceanographic results of the CarLanus
Expeditions of 1949—55 have been published (Dunbar, 1958), as hav_e those
of the 1947 season in Ungava Bay (Dunbar, 1951) and the Foxe Basin win-
tering expedition (Grainger, 1959). The whole region is dominated by arctic













































