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U Great Slave Lake (GSL): Arctic Great Lake | U 9t largest lake | U The deepest lake in North America
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Biological Characteristics—Life History

e Donald Rawson (U. SasK.) in 1947-49 pioneered the GSL fish
production studies = incepted GSL commercial fisheries.

e W.A. Kennedy (U. Toronto), in 1950-53, conducted studies of
growth, mortality and reproduction of Lake Whitefish in GSL
- basis of fishing quota.

 M.C. Healey (DFO), in 1975-78,
reviewed mortality, growth,
reproduction and stock size of
unexploited and exploited Lake
Whitefish—>

v" Growth ~ Exploitation (+)
v' Growth ~ Mortality (-)
v Maturation ~ Exploitation (-)

PERCENTAGE OF ANNUAL GROWTH
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Age and Growth

GSL Lake Whitefish . * Divergence between
scale and otolith ages is
delayed by 5-6 years
relative to more

southerly populations;

* Fin rays do not offer a
suitable nonlethal
alternative for ageing

older Lake Whitefish

Zhuetal.2016 (>11 years).

Zhu et al. 2015. North American Journal of Fisheries Management 35:262—-270 6/28
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Research Document 2015/038
Central and Arctic Region

Spatiotemporal Dy'hamics

http://www.dfo-mpo.gc.ca/csas-sccs/Publications/ResDocs-
DocRech/2015/2015_038-eng.html

Hierarchical modelling of spatiotemporal dynamics of biological characteristics

of Lake Whitefish, Coregonus clupeaformis (Mitchill), in Great Slave Lake,
. . [ . . Northwest Territories, Canada, 1972-2004
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Journal of Great Lakes Research 42 (2016) 308-318

Contents lists available at ScienceDirect ﬁ,
Journal of Great Lakes Research I AG LR

journal homepage: www.elsevier.com/locate/jglr ‘%

Modeling spatiotemporal variabilities of length-at-age growth @C“
characteristics for slow-growing subarctic populations of Lake Whitefish,
using hierarchical Bayesian statistics

Xinhua Zhu *, Ross F. Tallman, Kimberly L. Howland, Theresa J. Carmichael

smaller and slower-growing fish were mainly
distributed in deep waters, while larger and
faster-growing fish inhabited shallow waters.
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Fisheries Production
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Rawson (1947) reported:

= Bottom organisms and
fish production
decrease with
increasing depth, and

" There is a significant

correlation between
bottom organisms and
fish production in GSL.
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A EHES Przauction (cont.)

300

Kennedy (1951)
documented that

_ the greater the catch
200f * per net was made in
| nets that are cleared
daily; the less will be
the relative increase
in catch per net
when they cleared
every two days.

POUNDS PER NET PER LIFT

DAYS BETWEEN LIFTS
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Fisheries Production (cont.)

e Rawson ( 1949). TAFS 77: 81-92.

A biological survey of Great Slave Lake was begun in 1944 in order to estimate
its capacity for fish production before commercial fishing began. This great inland
lake of 10,500 square miles was found to have a {airly heavy population of de-
sirable fish with lake trout, lake whitefish, and ciscoes predominating. Physical,
chemical, and biological evidence suggested a capacity for sustained production not
unlike that of the upper Great Lakes and Lake Nipigon. A first estimate of

1l i r 194 mmerci hin
began in 1945 and has now increased to a point where production is 3.7 million
pounds per year. General biological studies extended over 4 years, and a continuing
program has been established to follow the effects of fishing on the fish population.
This lake affords a unigue opportunity for the scientific investigation of a large

fishery and for the conservation of an important natural resource.

12/28



I*l Fisheries and Oceans Péches et Océans
' Canada Canada

GSL Fisheries Management-Regime

N -+
P
.
?:/1% e 7P
YELLOWKNIFE

————n
@i.z%—-— — =

4 RELIANCE
ﬂ%?%
. L

LUTSELK’E
Quota for Whitefish and
i - . = Lo Trout combined(
i ' (area | auot
LAE\I?AINE W (11) 227,300 14%
IE (12) 318,200  19%
D FORT PROVIDENCE
, 11 (20) 318,200  19%
==== A _il. ORRSOLUTIN
= ‘ 111 (30) 45,500 3%
+ RIVER IV (40) 409,100  24%
M 5 V (50) 363,600 21%
RIVER PR EUPFaLo SLAVE
13/28 RIVER RIVER Total 100%




I*I Fisheries and Oceans Péches et Océans
' Canada Canada

GSL Comm?cial Fisheries
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GSL Commercial Fisheries
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GSL Commz'cial_Fishé_ries

 Unique fisheries management regime
— Gillnet with certain mesh size changes
e 140 mm (5 %”) @ 1948-1976
e 133 mm (5%4”) @ 1977-1996
e 127 mm (5”) @ 1997- present
— Harvests are controlled by area-specific fishing quota since 1972
— Fish plant sampling program—biological data
— No succession of invasive species

e Unproportioned commercial exploitation in western GSL only
— Non-uniform distribution of population abundance
— Fluctuation of population abundance over years
— Synchronic shifts of body size and growth
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Current Stock Status

e Spatial variation in main GSL

e Temporal change
—Species richness
— Abundance and biomass of all species
— Lake Whitefish abundance and biomass
—Trophic properties
—Vulnerability
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Species Richness

mTop ®mMid mBottom

1y =

10

Speciesrichness

2011 2012 2013 2014 2015 2016 2017 2018
Big changes in species richness were found in western basin,
especially in surface water 18/28
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Abundance and Biomass
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Considerable reduction of fish populations since 2012
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Lake Whitefish AbUndance and'Biomass
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Miniaturization: abundance is greater than the average, but biomass is less than the average
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Causal Effects: Slave River Discharge(m3/s)
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Ecological Traits

 Trophic properties e Intrinsic Vulnerability
— Plantivore = plankton — Low
— Benthivore > benthos ~ — Moderate
— Piscivore = fish ~ High
— Very high

— Omnivore = everything
— Proportion of piscivore
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The lake ecosystem is dominated by benthivorous fishes, which
stabilized the food web structure. However, changes of relative
proportions of low trophic planktivore and high-level predators

(piscivores) were likely resulted from seasonal water regulations

in Slave River,
23/28



Intrinsic Vulnerability
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Intrinsic Vulnerability
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Conclusions

e Great Slave Lake is one of arctic great lakes, experiencing multiple
disturbances in spite of downsized commercial harvest;

e Accumulated studies have laid down sound foundation for
exploring biological characteristics and fisheries production;

e Current unproportioned utilization for commercial harvest in the
western basin stimulated a series of substantial effects in biological
characteristics and ecological traits;

 The affected biological characteristics included the reduction of
species richness, miniaturization and production of target species;

 There caused several modifications of ecological traits, including
changes of trophic components and intrinsic vulnerability. GSL is
under highly vulnerable conditions.
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