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Canadian Arctic communities in the Nunavut and the Northwest Territories depend upon a limited selection of anadromous species for subsistence needs and sport and commercial enterprises.  In the Arctic portion of the lower Mackenzie River the principal species are the broad whitefish, Coregonus nasus and the inconnu, Stenodus leucichthys.  In Arctic Nunavut Territory only one species, Arctic charr, Salvelinus alpinus, is harvested.  

These species are targeted because their unusual life cycles give them the characteristics most desirable to primitive harvesters.  As implied from the anadromous designation they all migrate via rivers to and from the marine environment.  The fish are large and abundant (5 to 10 million broad whitefish according to Thera  (1998)).  The migrations are seasonal , occurring in the spring and fall.  Resultingly, at particular predictable times of the year their numbers are highly concentrated in time in space.  Harvesters are able to use gillnets or weirs to capture large numbers of these fishes with little effort.

At the same time there are alternative forms of each species that do not leave freshwater lakes and thus provide a stable source of food throughout the entire year.  Thus, each species has both a migratory anadromous form and a freshwater resident non-migratory form.  Harvesters have made considerable use of both types.

Broad Whitefish Life Cycle
In the lower Mackenzie River anadromous broad whitefish begin life under the ice in gravel beds in the large tributaries of the system such as the Peel River, Arctic Red River and, also in the mainstem Mackenzie (Thera 1998).   The eggs and larvae remain in the gravel until they are flushed northward from the spawning areas by the spring freshet (Fig. 1).  Larvae generally travel eastward along the still ice-covered coasts of Richard’s Island and the Tuktoyaktuk Peninsula aided by the Coriolis Effect on the plume of freshwater from the Mackenzie River.  Upon reaching the mouth of one of the many small freshwater systems on the coast, the larvae migrate upstream and remain in these systems until they mature at age 6-8 (Tallman and Reist 1997).   The mature fish migrate along the coast to the Mackenzie Delta area and then onward during the fall with the rest of the adults to the spawning grounds upstream.  Spawning takes palace under the ice during October.

There is also a freshwater form that occurs in larger stable lakes in along the Mackenzie Basin (Tallman et al. 2002) .  These lake resident  broad whitefish do not migrate to the coast but complete their life cycle within the lake basin.  

Inconnu Life Cycle

The Arctic portion of the Inconnu anadromous life cycle is nearly identical to that of the broad whitefish using the same tributaries for spawning and the same lakes for rearing.  The adult spawning migration and spawning is earlier in the season taking place in August and late September, respectively (Tallman unpublished data).  

Lake resident populations exist but occur much further south in Great Slave Lake ( Howland et al. 2000). In both cases, the lake forms are large and form the basis for major fisheries.
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Figure 1.  The lower Mackenzie River showing spawning sites of resident (lacustrine) and anadromous stocks of broad whitefish.  Rearing sites of the Tuktoyaktuk Peninsula and Richard’s Island are shown also.

Arctic Charr Life Cycle

Arctic charr spawn in river systems with attached lakes along the Nunavut coast (Tallman et al. 1996).  They rear in the lakes for several years at which point they smolt and migrate to sea for the summer.  Some remain in the lake as freshwater resident charr, completing their life cycle with going to sea.  The anadromous form must return to freshwater to over-winter.  However, unless they are spawning they do not necessarily return to their natal system.  Charr can migrate along the coast up to 250 kms.  Depending upon the local they may spawn between every 3 to 10 years in the Canadian Arctic.  Thus, large portions of the population may be overwintering elsewhere as resting fish.  

Fisheries Management Nightmares

While anadromous Arctic charr, inconnu and broad whitefish are easy to harvest they are very difficult to manage due their complex life cycles.  In the case of broad whitefish and inconnu growth curves to determine production are difficult to estimate for individual stocks because the offspring  rear in locations geographically remote from the spawning grounds.  The stock range is enormous and determining the sampling rate is difficult.   Like Arctic charr, adults may spend several seasons resting after spawning and therefore catch-per-unit-effort indices are suspect.  Arctic charr present an even greater difficulty for fishery management because a large and variable portion of the adult population may be resting and migrating into other systems.  Thus, most abundance estimates suffer from a lack of a closed population.  Fishery analyses rely on observations of age structure and comparisons with other situations.  Precise levels of exploitation rates are not known.  These problems have not been solved as yet and there is no management model that is satisfactory.
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