


‘3–8-IO
Canadian Manuscript Report of

Fisheries and Aquatic Sciences 1591

August 1982

A BIOLOGICAL ASSESSMENT OF ARCTIC CHAR, Salvelinus alpinus (L.),

STOCKS IN THE GJOA HAVEN - PELLY BAY AREA

OF THE NORTHWEST TERRITORIES, 1979-80

.

by

A.H. Kristofferson, D.R. Leroux and J.R. Orr

Western Region

Department of Fisheries and Oceans

Winnipeg, Manitoba R3T 2N6

This is the 27th Manuscript Report

from the Western Region, Winnipeg

— — —.



TABLE OF CONTENTS
Page

ABSTRACT/RESUME . . . . . . . . . . . 0 . . vi
INTRODUCTION. . . . . . . . . . . . . 0 . . 1
MATERIALS ANO METHODS . . . . . . . . . . . 1

The Fishery. . . . . . . . . . . . . . 0 1
Fishery Assessment . . . . . . . . . . . 2

Site evaluation . . . . . . . . . . . .
Biological evaluation . . . . . . . .

RESULTS AND DISCUSSION . . . . . . . . . . . :
Site Evaluation . . . . . . . . . . . . .

Aircraft accessibility . . . . . . . . ~
Suitability for setting nets . . . . .
Suitability for landing catch on shore 4
Fishing effort . . . . . . . . . ...4
Other problems . . . . . . . . . . . . 4

Biological Evaluation . . . . . . . . . . 4
Age, length and maturity . . . . . . . ~
Growth. . . . . . . . . . . . . . . .
Mortality . . . . . . . . . . . . . . 6
Rate of exploitation and estimation

of yield . . . . . . . . . . . . . ~
Strength and timing of char runs . . . 8

SUMMARY ASSESSMENT . . . . . . . . . . . . . ;
Murchison  River . . . . . . . . . . . . .
Back River . . . . . . . . . . . . . . . ~
Keith Bay. . . . . . . . . . . . . . 0 .
Kingark River. . . . . . . . . . . . . . ~
Mangles Bay.. . . . . . . . . . . . . .
Tern Lake.. . . . . . . . . . . . . . . ~
Elliot Bay . . . . . . . . . . . . . . .
Tourist, Kellett,  Becher and

Arrowsmith Rivers . . . . . . . . . . 10
Spring vs Fall Fishing . . . . . . . . . 10

ACKNOWLEOGMENTS . . . . . . . . . . . 0 . . 10
REFERENCES. . . . . . . . . . . . . . 0 . .10

LIST OF FIGURES

Figure Page

1

2

3

4

5

6

Map of the Gjoa Haven - Pel lY Bay’ area
showing locations test fished for
Arctic char during 1979-80 . . . . . .
Age frequency distributions of samples
of Arctic char taken by the Gjoa Haven

Pelly Bay test fishery during
1979-80 . . . . . . . . . . . . . . .
Length frequency distributions of
samples of Arctic char taken by the
Gjoa Haven - Pelly Bay test fishery
during 1979-80 . . . . . . . . . . . .
A comparison of weight at length of
Arctic char captured at the Murchison
and Back rivers in fal 1 1979 with
weight at length of those captured at
the same locations in fall 1980 . . .
A comparison of grmth rates of Arctic
char taken at the test fishery sites
during the Gjoa Haven - Pelly Bay test
fishery with those of char taken by
commercial fisheries in the Cambridge
Bay area. . . . . . . . . . . . . . .
Catch curves and instantaneous total
mortality rates for Arctic char taken
at the l~cations  fished during the

.- ::% ~:ven - Pelly Bay test fishery,
. . . . . . . . . . . . . . .

12

13

14

15

16

17

iii

Figure

7 n... . . . . . .

Table

1

2

3

4

5

Page

vdily production Ot Arctic Cnar
(landed weight) frm the locations
fished during the Gjoa Haven -
Pelly Bay test fishery, 1979-80 . . . 18

LIST OF TABLES

Page

Catch statistics for Arctic char from
locations test fished in the Gjoa
Haven - Pelly Bay area during 1979
and1980. . . . . . . . . . . . . . .20
Summary of biological data collected
from Arctic char taken in the Gjoa
Haven - Pelly Bay test fishery during
1979 and1980 . . . . . . . . . ...21
Length-weight relationships, logloW  =

a + b (logloL), for on-site-sampled
Arctic char taken in the Gjoa Haven -
Pelly Bay test fishery during 1979-80.
Comparison of mean condition factor
(K) of Arctic char taken by the Gjoa
Haven - Pelly Bay test fishery during
1979 and1980 . . . . . . . . . . . .
Instantaneous total mortality, annual
mortality, instantaneous fishing
mortality and exploitation rates of
Arctic char taken by the Gjoa Haven -
Pelly Bay test fishery during 1979 and---

22

22

1980. . . . . . . . . . . . . . . . .23
Recommended commercial fishing quotas
for anadromous Arctic char based on

6

results of the test fishery conducted
in the Gjoa Haven-Pelly  Bay area during
1979 and 1980 . . . . . . . . . ...24

Appendix

1 Mean

LIST OF APPENDICES ~

Page

fork length, mean round weight,

2

3

4

5

mean dressed weight, condition
factor, maturity and sex ratio by
length interval for on-site-sampled
Arctic char taken by the test
fishery at Murchison  River, 1979 . . . 25
Mean fork length and mean dressed
weight by 1 ength interval for pl ant-
sampled Arctic char taken by the test
fishery at Murchison  River, 1979 . . . 25
Mean fork length and mean dressed
weight by age for plant-sampled
Arctic char taken by the test
fishery at Murchison  River, 1979 . . . 26
Mean fork length, mean round weight,
mean dressed weight, condition
factor (K), maturity and sex ratio
by length interval for on-site-
sampled Arctic char taken by the
test fishery at Murchison  River,
1980. . . . . . . . . . . . . . . . .26
Mean fork length and mean dressed
weight by length interval for
plant-sampled Arctic char taken



I

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

by the test fishem at Murchi son
River, 1980 . . . . . . . . . . . ..27
Mean fork length and mean dressed
weight by age for plant-sampled
Arctic char taken by the test
fishery at Murchison  River, 1980 . . . 27
Mean foti length, mean round weight,
mean dressed weight, condition
factor, maturity and sex ratio by
length interval for on-site-sampled
Arctic char taken by the test
fishery at 8ack River, 1979 . . . . . 27
Mean fork length and mean dressed
weight by length interval for
plant-sampled Arctic char taken by
the test fishery at Back River, 1979 . 28
Mean fori(  length and mean dressed
weight by age for plant-sampled Arctic
char taken by the test fishery at the
Back River, 1979 . . . . . . . . ...28
Mean fori( length, mean round weight,
mean dressed weight, condition factor
(K), maturity and sex ratio by length
interval for on-site-sampled Arctic
char taken by the test fishery at
Back River, 1980 . . . . . . . . ...29
Mean fork length and mean dressed
weight by length interval for
plant-sampled Arctic char taken by
the test fishery at Back River, 1980 . 29
Mean foti length and mean dressed
weight by age for plant-sampled Arctic
char taken by the test fishery at
Back River, 1980 . . . . . . . . ...29
Man fork length, mean round weight,
mean dressed weight, condition
factor, maturity and sex ratio by
length interval for on-site-sampled
Arctic char taken by the test fishery
at Keith Bay, 1979.... . . . ...30
Man fori(  length and mean dressed
weight by length interval for
plant-sampled Arctic char taken by
the test fishery at Keith Bay, 1979 . 30
Mean foti length and mean dressed
weight by age for plant-sampled Arctic
char taken by the test fishery at
Keith Bay, 1979 . . . . . . . . ...31
Mean fork length, mean round weight,
mean dressed weight, condition factor
(K), maturity and sex ratio by length
interval for on-site-sampled Arctic
char taken by the test fishery at
Keith Bay, Spring 1980 . . . . . . . . 31
Mean foti length and mean dressed
weight by length interval for
plant-sampled Arctic char taken by
the test fishery at Keith 8ay,
Spring 1980 . . . . . . . . . . . . ,32
Mean fork length and mean dressed
weight by age for plant-sampled Arctic
char taken by the test fishery at
Keith Bay, Spring 1980 . . . . . . . . 32
Mean fork length, mean round weight,
mean dressed weight, condition factor
(K), maturity and sex ratio by length
interval for on-site-sampled Arctic
char ta&n by the test fishery at
Keith Bay, Fall 1980 . . . . . . , . . 32
Mean fork length and mean dressed
weight by length interval for

t

Page

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

plant-sampled Arctic char taken by
the test fishery at Keith Bay,
Fall 1980 . . . . . . . . . . . . . .
Mean fork length and mean dressed
weight by age for plant-sampled Arctic
char taken by the test fishery at
Keith Bay, Fall 1980
Mean fork length, mean ;o;n; ;e;g;t;  “
mean dressed weight, condition factor,
maturity and sex ratio by length
interval for on-site-sampled Arctic
char taken by the test fishery at the
Kingark River, 1979 . . . . . . . . .
Mean fork length and mean dressed
weight by length interval for
plant-sampled Arctic char taken by
the test fishery at Kingark River,
1979. . . . . . . . . . . . . . . . .
Mean fo~ length and mean dressed
weight by age for plant-sampled Arctic
char taken by the test fishery at
Kingark River, 1979 . . . . . . . . .
Mean fork length, mean round weight,
mean dressed weight, condition factor
(K), maturity and sex ratio by length
interval for on-site-sampled Arctic
char taken by the test fishery at
Kingark River, 1980 . . . . . . . . .
Mean foti length and mean dressed
weight by length interval for
plant-sampled Arctic char taken by
the test fishery at Kingark River,
1980. . . . . . . . . . . . . . . . .
Mean fork length and mean dressed
weight by age for plant-sampled Arctic
char taken by the test fishery at
Kingark River, 1980 . . . . . . . . .
Mean fork length and mean dressed
weight by length interval for
plant-sampled Arctic char taken”by
the test fishery at Tourist River,
1979. . . . . . . . . . . . . . . . .
Mean fo~ length and mean dressed
weight by age for plant-sampled Arctic
char taken by the test fishery at
Tourist River, 1979
Mean fork length and ;e;n”d;e;s~d”  “ “
weight by length interval for
plant-sampled Arctic char taken by
the test fishery at Tourist River,
1980. . . . . . . . . . . . . . . . .
Mean fork length and mean dressed
weight by age for plant-sampled Arctic
char taken by the test fishery at
Tourist River, 1980 . . . . . . . . ,
Mean fork length and mean dressed
weight by length interval for
plant-sampled Arctic char taken by
the test fishery at Mangles Bay, 1979.
Mean fork length and mean dressed
weight by age for plant-sampled Arctic
char taken by the test fishery at
Mangles Bay, 1979 . . . . . . . . . .
Mean fork length, mean round weight,
mean dressed weight, condition factor
(K), maturity and sex ratio by length
interval for on-site-sampled Arctic
char taken by the test fishery at
Mangles Bay, Spring 1980 . . . . . . .
Mean fork length and mean dressed
weight by length interval for
plant-sampled Arctic char taken by

33

33

33

34

34

35

35

35

36

36

37

37

37

38

38

-..



I

v

+

Appendix

36

37

38

39

40

41

42

43

44

45

46

47

48

49

50

the test fishery at Mangles Bay,
Spring 1980 . . . . . . . . . . .
Mean fork length and mean dressed
weight by age for plant-sampled Arctic
char taken by the test fishery at
Mangles Bay, Spring 1980 . . . . . . . 39
man fofi length, mean round weight,
mean dressed weight, condition factor
(K), maturity and sex ratio by length
interval for on-site-sampled Arctic
char taken by the test fishery at
Mangles Bay, Fall 1980 . . . . . . . . 39
Mean fork length and mean dressed
weight by length interval for
plant-sampled Arctic char taken by
the test fishery at Mangles Bay,
Fall 1980 . . . . . . . . . . . . . .40
Mean fork length and mean dressed
weight by age for plant-sampled Arctic
char taken by the test fishery at
Mangles Bay, Fall 1980 . . . . . . . . 40
Mean fork length, mean round weight,
mean dressed weight, condition factor,
maturity and sex ratio by length
interval for on-site-sampled Arctic
char taken by the test fishery at the
Kellett River, 1979 . . . . . . . . . 40
Mean fork length and mean dressed
weight by length interval for
plant-sampled Arctic char taken by the
test fishery at Kellett River, 1979 . 41
Mean fork length and mean dressed
weight by age for plant-sampled Arctic
char taken by the test fishery at
Kellet River, 1979 . . . . . . . . . . 41
Mean fork length and mean dressed
weight by length interval for
plant-sampled Arctic char taken by the
test fishery at Becher River, 1979 . . 42
Mean fork length and mean dressed
weight by age for plant-sampled Arctic
char taken by the test fishery at
Becher River, 1979 . . . . . . . . . . 42
Mean fork length, mean round weight,
mean dressed weight, condition factor
(K), maturity and sex ratio by length
interval for on-site-sampled Arctic
char taken by the test fishery at
Becherkiver, 1980 . . . . . . . . . . 43
Mean fork length and mean dressed
weight by length interval for
plant-sampled Arctic char taken by the
test fishery at Becher River, 1980 . . 43
Mean fork length and mean dressed
weight by age for plant-sampled Arctic
char taken by the test fishery at
Becher River, 1980 . . . . . . . . . . 43
Mean fork length and mean dressed
weight by length interval for plant-
sampled Arctic char taken by the test
fishery at Tern Lake, 1979 . . . . . . 44
Mean fork length and mean dressed
weight by age for plant-sampled Arctic
char taken by the test fishery at
Tern Lake, 1979 . . . . . . . . ...44
Mean fork length, mean round weiqht,
mean dressed weight, condition factor
(K), maturity and sex ratio by length

--interval for on-site-sampled Arctic
char taken by the test fishery at
Tern Lake, 1980 . . . . . . . . . . . 45

Appendix Page

51

52

53

54

55

56

57

58

59

60

61

62

Mean fork length and mean dressed
weight by length interval for plant-
sampled Arctic char taken by the test
fishery at Tern Lake, 1980 . . . . . .
Mean fork length and mean dressed
weight by age for plant-sampled Arctic
char taken by the test fishery at
Tern Lake, 1980 . . . . . . . . . . .
Mean fork length, mean round weight,
mean dressed weight, condition factor,
maturity and sex ratio by length
interval for on-site-sampled Arctic
char taken by the test fishery at
the Arrowsmith River, 1979 . . . . .
Mean fork length and mean dressed
weight by length interval for plant-
sampled Arctic char taken by the test
fishery at Arrowsmith River, 1979 . .
Mean fork length and mean dressed
weight by age for plant-sampled Arctic
char taken by the test fishery at
Arrowsmith River, 1979 . . . . . . . .
Mean fork length and mean dressed
weight by length interval for plant-
sampled Arctic char taken by the test
fishery at Arrowsmith River, 1980 . .
Mean fork length and mean dressed
weight by age for plant-sampled Arctic
char taken by the test fishery at
Arrowsmith River, 1980 . . . . . . . .
Mean fork length, mean round weight,
mean dressed weight, condition factor,
maturity and sex ratio by length
interval for on-site-sampled Arctic
char taken by the test fishery at
Elliot Bay, 1979 . . . . . . . . . . .
Man fork length and mean dressed
weight by length interval for plant-
sampled Arctic char taken by the test
fishery at Elliot Bay, 1979 . . . . .
Mean fork length and mean dressed
weight for plant sampled-Arctic char
taken by the test fishery at Elliot
Bay, 1979 . . . . . . . . . . . . . .
Description of the relative stages
of maturity based on examination
of thechargonads  . . . . . . . . . .
Determination of estimated yield of
Arctic char using the Baranov catch
equation. . . . . . . . . . . . . . .

45

45

46

46

47

47

47

48

48

49

50

51



‘)

vi

ABSTRACT RESUME

KRISTOFFERSON, A.H., D.R. LEROUX, and J.R. ORR.
1982. A biological assessment of Arctic
char, Salvelinus alpinus (L.), stocks in
the Gjoa Haven -~Bay area of the
Northwest Territories, 1979-80. Can.
Manuscr. Rep. Fish. Aquat. Sci. 1591: vi
+ 51 p.

A test fishery to assess the Arctic char
stocks at twelve locations in the Gjoa Haven -
Pelly Bay area of the Northwest Territories was
carried out during the open water period, 1979
and 1980. The locations fished included: Mur-
chison River, Back River, Keith Bay, Kingark
River, Tourist River, Mangles Bay, Kellett
River, Becher River, Tern Lake, Arrowsmith
River, Elliot Bay and Kaleet River. Results of
the test fishery indicate that the Murchison  and
Back rivers are lightly exploited at present and
a commercial quota of 9 100 kg (round weight) is
reconunended  for each. Keith Bay char show
moderate exploitation and it is recommended that
the present quota of 4 500 kg remain in effect.
The Kingark  River char are suspected of being
itinerants from other systems so no quota is
recommended at present for this site, unless
tagging studies are implemented to determine
origin of stocks. The Mangles Bay char are also
itinerants so no commercial quota is recommended
for this location. Stocks at the Tourist,
Becher, Kellett and ArrowSmith rivers show signs
of heavy exploitation and it is recommended that
fishing cease here, until stock S recover.
Insufficient data were collected at Tern Lake,
Kaleet River and Elliot Bay to assess these
stocks .

Key words: catch statistics; commercial fish-
ing; experimental fishing; exploita-
tion; fishing mortality; population
structure; size distribution; stock
assessment.

KRISTOFFERSON, A.H., D.R. LEROUX, and J.R. ORR.
1982. A biological assessment of Arctic
char, Salvelinus alpinus (L.), stocks in
the Gjoa Haven - pellY  ~~,ga:~  of the
Northwest Territories, - Can.
Manuscr. Rep. Fish. Aquat. Sci. i591: vi
+ 51 p.

Pendant la p~riode d’eau libre de 1979 et
de 1980, on a effectu6 une p~che d’essai 5 douze
endroits clans la r~gion de Gjoa Haven - Pelly
Bay, clans les Territoires  du Nerd-Ouest, pour
Evaluer les stocks d’omble chevalier. Fi gu r-
aient parmi les endroits choisis: les rivi~res
Murchison et Back, la Keith Bay, les rivi?res
Kingark et Tourist, la Mangles Bay, les rivi~res
Kellett et Becher, le Tern Lake, l’Arrowsmith
River, Elliot BW et la Kaleet River. Selon les
r~sultats de la p“~he d’essa~,-  les rivi?res
Murchison  et 8ack ne sent que legerement exploi-
tees 3 l’heure actuelle,  et l’on propose un con-
tingent cormnercial  de 9 100 kg (poids brut & la
sortie de l’eau) pour chacune d’elles. L’ ombl e
de Keith Bay est modEr6ment exploit~e et l’on ne
recommande aucune modification de son contingent
actuel  de 4 500 kg. 11 semblerait que les
stocks d’omble de la Kingark River proviennent
des eaux avoisinantes, et l’on n’y propose
aucune exploitation, 5 moins d’effectuer l’6ti-
quetage des stocks pour en d~terminer l’ori-
gi ne. 11 en serait de time pour l’omble de la
Mangles Bay, 00 l’on recomande l ’interdiction
de toute exploitation commercial. Comme les
donnEes sur les stocks des rivi@res Tourist,
Becher, Kellett et Arrowsmith  indiquent  une sur-
exploitation de l’omble,  on propose d’en inter-
dire la p“whe pour permettre ~’la population de
se r6tablir. Les donnEes  recueillies au Tern
Lake, Kaleet River et 3 l’Elliot Bay furent
insuffisantes pour en Evaluer les stocks.

Mets-c16s: donn6es sur les prises; p6che com-
mercial; p“~he exp6rimentale; ex-
ploitation; mortalit6 de la p6che;
structure de la population; distri-
bution des tailles; Evaluation des
stock S.



I
1

.

INTRODUCTION

The Arctic char,
‘a’v:’?:lm;es;:the most northerly distrllute

water fish (Scott and Crossman 1973). It can be
found throughout the coastal regions and islands
of the Canadian Arctic Archipelago (McPhail and
Lindsey 1970) and exists in both the anadromous
(searun) and landlocked forms. It has always
been an important part of the subsistence
economy of Inuit in Canada’s Central Arctic,
(Balikci 1980). In recent years it has found its
way into southern markets as a gourmet food for
the restaurant trade (Scott and Crossman  1973),
supplied by a number of comrcial fisheries
along the Labrador coast and the central and
eastern Arctic. Commercial fishing for this
species first began in the Northwest Territories
at Frobisher Bay in 1947 (Hunter 1976), although
this particular fishery has ceased to operate.
Currently the largest commercial fishery for
Arctic char in the Northwest Territories takes
place at Cambridge Bay (Kristofferson  and Carder
1980) . Approximately 55 000 kg of the anadro-
mous form are marketed annually from this
fishery.

Commercial fishing for Arctic char in the
Northwest Territories has not been without prob-
lems. Since it lives in cold, relatively unpro-
ductive waters, the Arctic char grows slowly
(McPhail and Lindsey 1970; Scott and Crossman
1973) . Individual stocks do not appear to be
able to tolerate heavy exploitation (Johnson
1980) . Past experience has shwn that high
levels of exploitation have proven detrimental
to the fishery. Examples of overexploitation
include the fishery on the Sylvia Grinnell River
(Hunter 1966) on Baffin Island, and the Ekalluk
River (Barl ishen and Webber 1973) on Victoria
Island. Hence the rate of fishing for char must
be carefully controlled in order to maintain
fisheries over the long term.

Individual stocks of Arctic char are scat-
tered along the coastline, many in areas that
are difficult to reach. Low productivity of
stocks and high transportation costs are two
very real problems to be dealt with by commer-
cial fisheries. The success of such fisheries
depends upon establishing a difficult compromise
between rather severe biological and economic
constraints. The commercial fishery at Cam-
bridge Bay appears to have met with some success
in this regard. The commnity  is serviced by
regularly scheduled jet airline providing econo-
mic backhaul transportation to the south. The
fishery utilizes a small processing plant with a
blast freezer in Cambridge Bay so the product
can be stored frozen until transportation is
assured. Fisheries take place at the mouths of
rivers where fish congregate during migrations
to and from the sea, so expensive fishing gear
is not necessary to pursue stocks at large.
Small, single engine, float-equipped aircraft
(Cessna 185, DeHavilland Beaver) are used to
transport fresh fish from fishing sites to the
plant. This method of operation appears to be
economical when balanced against the price
recejved for the char. Since the demand for
char exceeds the supply, it can command a good
price. Biologically, stocks are monitored
closely and regulated to prevent overexploita-
tion.

It is not surprising that residents of
surrounding connnunities  would like to follow the
Cambridge Bay example. ne comnity of Gjoa
Haven, located on the southeast coast of King
William Island, approximately 360 km east of
Cambridge Bay has considered developing a com-
mercial fishery for char in their area for a
number of years. The Department of Economic
Development and Tourism, Government of the
Northwest Territories, received a request from
the Gjoa Haven Settlement Council, in late 1977,
for assistance in establishing such a fishery
including the construction of a processing plant
in their community. Necessarily, the first step
towards development of the fishery was to deter-
mine whether sufficient stocks of Arctic char
were available to justify construction of the
processing plant. Two nearby communities, Pelly
Bay and Spence Bay also expressed interest in
further development of commercial fishing in
their areas and were included in subsequent dis-
cussions. Commercial fishing for Arctic char in
the Pelly Bay area has taken place since at
least 1972 when a small blast freezer was moved
there from Cambridge Bay. This commercial fish-
ery has not been very successful with production
fluctuating annually. Thus, an appraisal of
this fishery was planned to coincide with the
assessment of the Gjoa Haven area. Meetings
took place in each community during fall, 1978
between representatives of the Government of the
Northwest Territories, the Federal Department of
Fisheries and Oceans, local hunters and trappers
associations and interested residents, culmina-
ting in the formulation of a two-season test
fishery program to assess the anadromous Arctic
char resources in the Gjoa Haven, Pelly Bay and
Spence  Bay area. This report describes the
results of the fishing site evaluation and the
biological assessment of char stocks carried out
during 1979 and 1980 and makes recommendations
for future development and management.

The logistics of the test fishery,were  the
responsibility of the Department of Economic
Development and Tourism, Cambridge Bay, N.W.T.
Biological assessment was supervised by the Fish
and Marine Mammal Management Division, Depart-
ment of Fisheries and Oceans, Winnipeg. Overall
funding for the project was provided through the
General Development Agreement (GDA), a joint
Canada-Northwest Territories interim subsidiary
agreement on community economic development.

MATERIALS AND METHODS

THE FISHERY

Possible fishing locations were discussed
with each community and sites were selected
largely on the recomwndation  of the local Inuit
fishermen. The first year plan included fishing
half the sites during the spring downstream char
run with the remainder being fished during the
fall upstream run. The following year the
sequence was to be reversed. Thirteen sites
were originally selected, twelve of which were
fished during the first year. The thirteenth,
the Hayes River, was abandoned after one day of
fishing since the fishermen felt the catch would
be poor. The plan was modified in 1980 with
nine sites being fished, some during both the

L
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downstream and upstream runs. The sites fished
included the Murchi son River, Back River, Keith
Bay, Kingark River, Tourist River, Mangles 8dy,
Kellett River, Becher River, Tern Lake, Arrow-
smith River, Elliot Bay and Kaleet River (Fig.
1). During the two year program each location
was fished at least once on the downstream run
(spring) and once on the upstream run (fall)
with the exception of the Tourist and Kellett
rivers fished only in spring and Kaleet River
and Elliot Bay fished only in fall.

Flat-bottomd wooden boats, approximately
5 m (16’) long, were constructed in Gjoa Haven
and Pelly. Bay during the winter of 1978-79 and
transported by snowmobile to each site prior to
the 1979 spring breakup. After fishing was com-
pleted in the fall of 1979 the boats were left
at each site, to be used the following year.

Local Inuit fishermen from Gjoa Haven,
Pelly Bay and Spence Bay were hired to do the
fishing. Two fishermen were situated at each
site with the exception of the Back, Kingark and
Murchison  Rivers which had four each in 1979 and
four, two and six fishermen, respectively, in
1980. Most of the men and equipment (tents,
nets, motors, etc.) were transpo:-ted to the
sites by aircraft. In some cases fishermen took
their own boats to the sites close to their
settlements.

A number of the sites had been commer-
cially fished for Arctic char since the early
1970’s. At that time the Fisheries and Marine
Service, Department of the Environment (now
Fisheries and Oceans) assigned quotas somewhat
arbitrarily after having taken into considera-
tion the historical subsistence harvests at
these locations. The fisheries included the
Murchison, Kellett, Becher and Arrowsmith rivers
and Keith Bay. For 1979 these quotas in round
weight were: Murchison  River - 9 072 kg (20 000
pounds), Kellett River - 15 875 kg (35 000
pounds), Becher River - 4 536 kg (10 000
pounds), Arrowsmith River - 13 60B kg (30 000
pounds), Keith Bay - 4 536 (10 000 pounds). For
19B0 the quotas for the Arrowsmith and Kellett
rivers were reduced to 9 072 kg (20 000 pounds)
each. The others remained the same as in 1979.
The unfished areas were opened by Test Fishery
Permit and each was assigned a provisional quota
of 2 948 kg (6 500 pounds). Each pair of fish-
ermen used three gill nets in 1979 and at least
four in 1980. Nets were 91 m (100 yd) long with
139 m (% in) mesh size (stretched measure) and
20-24 meshes deep with 210/6 twine type.

Fishermen were instructed to fish daily
throughout the fishery. Fishing was discon-
tinued when catches diminished. The catch was
dressed (gills and viscera removed) on site and
transported daily (if possible) to the freezer
plant in Pelly Bay. At the plant, fish were
weighed, washed, fast frozen and packed for
local sale or export. Records of daily catches
per site were kept. The Koomiut Co-operative in
Pelly Bay purchased all the char and fishermen
were paid $1.10/kg ($0.50 per pound) in 1979 and
$1.32/kg ($0.60 per pound) in 1980. Fishermen
were instruc~ed to ship incidental sDecies such
as lake trout, Salveiinus namaycus’h, to the
plant for sale.

2

Based on the experience of the Cambridge
Bay fishery a float-eouipped single engine air-
craft (Cessna 185) was utilized to transoort
fish frm the sites to the plant in 1979. HOW-
ever, problems with sea ice and IW water were
encountered at a number of sites. On recommen-
dations from the pilot, a STOL (Shore Take Off
and Landing) type aircraft (Helio Courier)
equipped with low pressure “tundra” tires was
tried in 1980. This was intended to enable the
aircraft to land on sand beaches and unimproved
tundra eliminating the water hazards. Due to
mechanical difficulties this aircraft was
replaced by a float-equipped Cessna 185, on
August 7, 1980. The Cessna was used for the
duration of the fishery.

FISHERY ASSESSMENT

Two contract employees were hired to do a
site evaluation and biological investigation of
each fishery, under the supervision of the
Coastal Fishery Management Biologist, Fish and
Marine Mammal Management Division, Department of
Fisheries and Oceans. One employee was instruc-
ted to visit each site during fishing while the
other was based at the freezer plant in Pelly
Bay.

Site evaluation

The on-site employee was required, through
observation and consultation with the aircraft
pilot and fishermen, to evaluate each site using
the following criteria:

1. aircraft accessibility
2. suitability for setting nets (fast

water, shallow water, etc.)
3. suitability for landing catch on shore
4. fishing effort
5. other problems

Biological evaluation

Age, length and maturity: Random samples of
char were taken at each site and fork lenqth  (f
1 m), round weight (f 50 g), sex and ma~urity
were recorded for each fish sampled. The rela-
tive state of maturity was determined by gross
examination of the gonads. A description of
maturity stages and codes is provided in Appen-
dix 61.

In addition to the on-site sample, a ran-
dom sample of the catch from each location was
obtained at the processing plant where fork
length (t 1 m) and dressed weight (i 50 g)
were taken. This was done for three reasons:

1)

2)

3)

Since fish are dressed on site before
shipment to the freezer plant, round
weight must be recorded on site;
Since removal of otoliths for age
determination is time consuming and the
on-site sampler did not have much time
to spend at each site, as fishing was
simultaneous, otoliths were removed
from fish at the plant, and
Plant sampling would ensure that, in
the event the on-site sampler failed to
reach any sites, biological data would
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still be collected from each location
fished. In fact, this happened at the
Tourist River, hence no data on round
weight or condition factor are avail-
able from that site.

Saggital  otoliths were removed for aging
purposes. The otoliths were stored dry in
envelopes marked with the sample information.
In the laboratory, the convex surface of the
otoliths was ground on a Carborundum stone. The
otoliths were then immersed in a 3:1 solution of
benzyl-benzoate  and methyl sal icylate on a
depression slide and the annual growth rings
were counted using a dissecting microscope.
Char were aged according to the method of Grain-
ger (1953), where the dark central core is con-
sidered representative of the first winter’s
growth.

Age- and length-frequency histograms were
constructed to display catch composition at each
location by seasons and years. Samples were
compared to determine homogeneity of stocks.

Growth: Length-weight relationships were
cal~d using least squares regression analy-
sis on logarithmic transfonnations of fork
lengths and round weights. Samples were
initially compared between years/seasons at each
location. Samples from different years/seasons
were then pooled for each location and compared
between locations.

The relationship is described as follows:

LoglOW=  a + b (LogloL)

where: W = weight in grams
L = fork length in millimeters

Mean fork length at age was plotted from
samples taken at each location and growth rates
were compared visually. Again, samples from
different years/seasons were pooled for each
location. Where growth rates did not appear to
differ, samples from locations in geographic
proximity were pooled.

Relative condition factor (K), a measure
of the plumpness or robustness of the fish, was
determined by the following formula:

~=wxlo-’
~3

where: W = weight in grams
L = fork length in millimetres

Condition factor was compared between seasons
and between years (t-test) where data were
available.

Mortality: Instantaneous total mortality (Z)
was calculated from least squares regression
lines fitted to the descending limb of catch
curves. Catch curves themselves were fitted by
eye and only that portion of the curve that
appeared linear was included in the analysis.
Only fully-recruited age groups were used. This
was ’~chieved  by using the next older age ?roups
from the modal age since the modal age In the
catch curve will often lie quite close to the

firSt  y e a r  in which r e c r u i t m e n t  c a n  b e  c o n -
sidered effectively complete (Ricker 1975). Age
compositions from both years/seasons were com-
bined for each location to eliminate fluctua-
tions that Ricker (1975) states can result from
variable recruitment of fish to the fishable
population. Age groups representing variable
recruitment were ignored in the catch curve
analysis.

Annual survival rate (S) and annual mor-
tality rate (A) were calculated from Z. Instan-
taneous natural mortality (M) was assumed to be
0.17 after Moore (1975) and Dempson (1978).
Instantaneous fishing mortality (F) was calcula-
ted from Z = F + M.

Rate of exploitation and estimation of yield:
me rate of exploitation (u) was calculated from
the estimate of (F) using the relationship:

u = 1 -e-F

after Ricker  (1975), assuming that fishing and
natural mortality do not operate concurrently.

Where estimates of potential yield were
made, the Baranov  catch equation (Ricker  1975)
was used as follows:

~=~
FA

where:Z = instantaneous rate of total mortality
A = annual mortality rate
F = instantaneous rate of fishing mor-

tality
C = catch in numbers
N = stock size

Exploitation rates were compared with
those from two established commercial char fish-
eries in the Cambridge Bay area, one of which is
believed to be heavily exploited while the other
is believed to be lightly exploited. ~e heavi -

~fig~xp’o~ted  fishery,
at the Ekalluk River

1) began in 1960 (Barlishen and Webber
1973). It collapsed in 1970 after a period of
heavy fishing. The fishery has since recovered
and has been sustained since 1973 (Kristofferson
and Carder 1980). The lightly exploited fish-
ery, at the Jayco River (Fig. 1), began in 1975
(Kristofferson  and Carder 1980) and has con-
tinued since, with little difficulty. Exploita-
tion rates were calculated for these two fisher-
ies, and a rate mid-way between the two was
chosen as that which would probably be safe to
apply to the new char fisheries, assuming that
the factors which influence population dynamics
of the stocks are similar between the Cambridge
Bay fisheries and those included in this study.

Using Baranov’s  catch equation, stock size
at the lightly exploited Cambridge Bay char
fishery (Jayco River) was estimated. To provide
a conservative estimate of yield from the test
fisheries evaluated, it was assmed that their
stock size was at least half that of the Jayco
River char fishery. Using this estimate of
stock size, estimation of potential yield was
calculated using the follwing equation:

c=~
z

—— — –—
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where: F = instantaneous rate of fishing mor-
tality mid-way between that calcu-
lated for the heavily exploited and
the lightly exploited char fishery
in the Cambridge Bay area.

Strength and timing of char runs: Daily pro-
duction frm each site, as recorded on sales
receipts tabulated at the Koomiut Co-operative
freezer plant in Pelly Bay, is presented graphi-
cally as an indication of the strength and
timing of char runs.

Data analyses: Data were analyzed using an
Amtahl lu/vl Computer. Programs from the
Statistical Analysis System (1979) were used for
regression, analysis of covariance and t-tests.

RESULTS AND DISCUSSION

SITE EVALUATION

Aircraft accessibility

The Murchison and Back rivers and Tern
Lake proved excellent for access by both float-
and wheel-equipped aircraft under most condi-
tions. Tides and rough water made operations at
Mangles Bay difficult at times for float-
equipped aircraft, although wheel-equipped air-
craft could land under most conditions. A suit-
able landing site for wheel-equipped aircraft
was available at the Kingark River, although
caution was needed when operating the float-
equipped aircraft de to the rocky shoreline.
Sea ice was at times a hazard. Tidal fluctua-
tions, sea ice and nud flats presented problems
for both float- and wheel-equipped aircraft at
Keith Bay. The wheel-equipped Helio Courier was
mired in mud at one time and damaged on landing
after striking a rock at this location. The
Tourist River proved hazardous to float-equipped
aircraft, since it was shallow and rocky and the
wheel-equipped aircraft sustained minor damage
while operating there. Float-equipped aircraft
could operate with little difficulty at the
Becher and Kaleet rivers and Elliot Bay. The
wheel-equipped aircraft was not available when
these areas were fished. The Arrowsmith and
Kellett rivers were accessible only by float-
equipped aircraft, and only during high tide.
Sea ice at times presented problems.

Suitability for setting nets

Slow currents and adequate depth of water
allowed nets to be set and tended easily at the
Murchison and Back rivers. Little difficulty
was experienced handling nets at the Becher,
Tourist and Kaleet rivers, Elliot Bay and Tern
Lake. Tides influenced net handling at the
Arrowsmith and Kellett rivers and Keith Bay.
Sea ice presented some problems for net tending
at Kingark River as did rough water in windy
weather at Mangles Bay.

Suitability for landing catch on shore

Good campsite and docking facilities were
available at most sites. Low tides made docking

and landing the catch difficult at the Arrow-
smith and Kellett rivers as well as at Mangles
and Keith bays.

Fishing effort

A summary of fishing effort and production
is shown in Table 1. The fisheries are arranged
in descending order of production. Crews were
small (usually two men) except at the Murchison,
Back and Kingark rivers in 1979 and the Murchi-
son and Back rivers in 1980. This may have
contributed to the higher production at these
locations compared with the others.

Site evaluations were not possible at the
Tourist or Kaleet  rivers due to time con-
straints. Site assessments were based on inter-
views with the aircraft pilot. Production at
the Kaleet River was very poor. As a result no
biological data were collected and this site was
excluded frm further assessment.

Initially, plans were made to fish the
Inglis River, adjacent to the Murchison River,
and the Hayes River, adjacent to the Back
River. However, fishermen located at the Murch-
ison River believed there were few char in the
Inglis River and could not be persuaded to fish
there. Fishermen at the Back River claimed
there were few fish in the Hayes, which was too
fast and shallow for nets and boats in many
locations. Only one overnight set was made
there in 1979 and the area was abandoned.

At most l o c a t i o n s ,  d u r i n g  b o t h  y e a r s  o f
test fishing, the attitude of the fishermen was
good, and most were hard-working and interested
in the project. Varying levels of expertise were
noted with fishermen frm Spence Bay and Pelly
Bay being most experienced. However, fishermen
from Gjoa Haven showed no lack of enthusiasm.

Other problems

Most problems encountered were associated
with operating fisheries during spring (July 1-
30) when sea ice was a problem both with air-
craft and nets. Significant tidal fluctuations
(3-4 m) and poor weather (fog and drizzle),
especially in the Pelly Bay area, hampered the
program. Inclement weather during fall fishing
(August 10 - September 15) presented problems in
the Pelly Bay area.

BIOLOGICAL EVALUATION

Age, length and maturity

The oldest and largest char (mean age and
mean fork length) were captured at the Kingark
River (14.9 years, 68.4 cm), followed by the
Murchison  River (14.2 years, 64.4 cm), Mangles
Bay (13.8 years, 68 cm), 8ack River (13.8 years,
64.6 cm), Elliot Bay (12.6 years, 63.1 cm), Tern
Lake (12.1 years, 63.2 cm) and Keith Bay (11.7
years, 56.2 cm); the youngest and smallest char
were taken at the Tourist (11.0 years, 61.3 cm),
Becher (9.8 years, 56.3 cm), Arrowsmith (9.8
years, 55.2 cm) and Kellett (9.7 years, 55.0 cm)
rivers (Table 2). Some fluctuations in mean age
and mean length between samples taken at

.
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different times are evident at the Murchison,
Back and Tourist rivers, Keith Bay, and Tern
Lake. Differences in age and size distributions
between samples from these locations are further
illustrated in Ffg. 2 and 3. These observed
differences cannot be due to exploitation by the
test fishery, since fishing was uniform and
light (Table 1). In some cases, such as Keith
Bay, mean size and age increased from one year
to the next. The differences may be due to the
timing and duration of the fisheries, which
varied between years (Table 1). Char runs are
often made up of groups of like-sized ffsh
(Johnson 1980). Larger individuals usually run
downstream before smaller individuals and usual-
ly return first in fall (Johnson 1980). The
size composition of the catch can, therefore, be
influenced by the timing of the fishery during
the run.

The man age and length of char taken in
the comerclal  fishery at Cambridge Bay is about
14 years and 64 cm, respectively (Kristofferson
and Carder 19BO). Mean dressed weight is about
2.6 kg. Char taken at the Murchison (2.5 kg),
Back (2.8 kg) and Kingark (2.7 kg) rivers, Man-
gles Bay (2.9 kg), Tern Lake (2.4 kg) and Elliot
Bay (2.3 kg)(Table  2) compare favorably with
those taken by the Cambridge 8ay fishery. Most
of these char would be graded as medium size,
that is 1.8 to 3.2 kg in weight. Char from
Keith 8ay (2.0 kg) are somewhat smaller, but
would still be consnercially acceptable. ~st of
the char taken at the Tourist (2.1 kg), Becher
(1.9 kg), Arrowsmith (1.5 kg) and Kellett (1.6
kg) rivers would be graded as small, that is 0.9
to 1.8 kg In weight. In comparison with char
produced by the other fisheries, these would be
less attractive to the market. The Freshwater
Fish Marketing Corporation, the marketing agency
for Arctic char in the N. W. T., considers char
under 0.9 kg as unmarketable, those 0.9 to 1.8
kg as less desirable, and those greater than 1.8
kg as the prime product (B. Popko, pers. comm. ).

Of great concern to the proper management
of these fisheries is the size and age of matu-
rity of char, and the abundance of mature fish
in the stock. The importance of the relation-
ship between recruitment and the abundance of
older fish, particularly spawners, in the stock
is a key question (Ricker 1977). As Johnson
(1980) states, one of the most difficult factors
to estimate in all anadromous  char stocks is
that of recruitment. Understanding this rela-
tionship is complicated by the fact that spawn-
ing behavior of Arctic char is quite complex.
Johnson (19BO) has observed that anadromous char
using the Nauyuk Lake system on the Kent Penin-
sula, showed considerable variation in spawning
from year to year. The number of spawners was
small, sometimes only 2% of the larger size mode
in the total migratory stock. Apparently the
condition in which the char return from the sea
may influence the number of fish spawning the
following year. Hence, the size of the spawning
stock in a given year my be related to previous
climatic conditions (Johnson 1980).

Ricker (1977) points out that stocks under
stress from a fishery are less capable of reac-
ting positively to environmental stress, so that
recavery from such stress will take longer and

may never be complete. Given the existence of
environmental stress, char stocks with adequate
numbers of spawners, or potential spawners, will
be in a better position to recover than those
with few. Thus, the fishery, as it affects the
spawning stock, can be a contributing cause of
recruitment failure. Unlike the environment, it
is the only one which can be controlled (Ricker
1977) .

The size and age of maturity of Arctic
char varies considerably between populations.
Generally char grow faster in the more southerly
portions of their distribution (Scott and Cross-
man 1973). Along the west coast of Hudson Bay,
mature char nine years old have been taken
(Sprules 1952). Char in the Sylvia Lrinn+ll
River on Baffin Island are believed to spawn
first at age 12 (Grainger  1953) at a length of
about 46 cm (Hunter 1966). Johnson (1980) noted
that the spawning stock at Nauyuk Lake was much
larger (62-77 cm) than the non-spawning, sea-
going stock (60-64 cm). From a previous stud!,
we found that the youngest anadromous spawner In
a sample of 50 taken in August 1980 from a lake
65 km northeast of Cambridge Bay, was 13 years
old. The oldest was 23 and the mean age was 16
years. One hundred and five spawners from the
same lake ranged in fofi length from 51 to 85 cm
with a mean of 60 cm. Since the locations
fished during this test fishery are similar in
geographic latitude to the Cambridge Bay and
Nauyuk Lake populations, it is reasonable to
assume that size and age at maturity of char
follow a similar pattern here.

Once they reach maturity, char do not
spawn every year (Sprules 1952; Grainger  1953;
Johnson 1980). In fact most char returning to
freshwater in the upstream migrations appear tf,
have immature gonads, even though many are older
than the age of first maturity. If most char
stocks in the central Arctic behave similar to
the one studied by Johnson (1980) at I;auyuk
Lake, the spawners will have spent the smmer in
freshwater, and will not have been part ‘of that
year’s seaward migration. This is apparently
the case near Cambridge Bay since we have found
spawners in freshwater in mid-August, well
before the fall upstream run commenced. How-
ever, there are alwa s a few ripe fish observed
in the upstream run fiohnson  1980) as there were
in this study (see Appendices). None were under
55 cm in fork length and most were 60-65 cm. If
Arctic char in these locations spawn on average
at a size of 60 cm and age 12-13 years, re-
examination of the age and size distributions
shown in Fig. 2 and 3 suggests that stocks at
the Murchison, Back and Kingark rivers as well
as at Mangles Bay, Elliot Bay, and Tern Lake
have relatively large numbers of potential
spawners. That is, char that have reached the
size/age of first maturity, but are not spawning
during the current year. Those at Keith Bay,
Arrowsmith,  Kellett, Becher and Tourist rivers
have relatively few potential spawners. At the
latter sites, with the exception of the Tourist
River, commercial fishing has taken place for
some time. It is possible that these fisheries
have been a contributing factor in the dis-
appearance of larger, older char at these loca-
tions. A similar situation developed at the
Ekalluk River in 1969, necessitating the closure
discussed earlier.
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As discussed previously, the relationship
between spawning stock size and successful
recruitment to Arctic char fisheries is not well
known. However, small spawning stock size,
coupled with marginal growth conditions known to
exist in the Arctic (Johnson 1980), could signi-
ficantly reduce the ability of these char stocks
to return to a state where they are able to sup-
port a comercial fishery that produces an
attractive product. This appears to apply par-
ticularly to the char stocks in the Becher,
Kellett, Arrowsmith and Tourist rivers.

Growth
\

Length-weight relationships from each
sample were examined visually and compared
between years at each location. Apparently 1979
was a poor year for grcwth since, in each case,
char taken in fall, 1979 did not weigh as much
for a given length as they did in fall, 1980
(Fig. 4).

Increases in weight for a given length
were noticed between spring and fall samples in
the same year. As Johnson (1980) states, the
difference is a reflection of summer growth.
The weight of char generally increases over the
summer as a result of feeding, but decreases
over the winter. Length increases occur in both
summer and winter, the latter occuring  at the
expense of nutritional reserves.

A comparison of length-weight relationship
data, pooled by location, is shown in Table 3.
Weights corrected for length were compared by
analysis of covariance. Means at all locations
were significantly different (p<.001 in most
cases) with the exception of the following
pairs: Keith Bay and Back River, Elliot Bay and
Kingark River, and Arrowsmith Bay and Kellett
River. Similar increases in weight with length
between locations may indicate growth takes
place in similar environments. Differences may
reflect different environments and/or genetic
differences between stocks. The similarities
between Mangles Bay and Murchison River, and
Arrowsmith River and Kellett River may have some
biological significance since these locations
are geographically close. The similarity may
represent similar environments or mixing of
stocks. The similarity of age and length dis-
tributions between the Arrowsmith and Kellett
rivers (Fig. 2, 3) supports the assumption of a
mixed stock. Both samples were taken in spring,
1979.

Since the Tourist River was not sampled
on-site, round weights were not collected and a
length-weight relationship could not be calcula-
ted. A length-dressed weight relationship,

Loglo W = -4.54 + 2.81 (Loglo L)

was calculated. Round weight can be calculated
from this equation by applying a conversion fac-
tor of 1.16, N = 1814 to the calculated dressed
weight for a given length.

Mean length at age of char is shown in
Fig. 5. For most locations, increase in length
with age is similar with the exception of Keith
Bay where ~-wth appears to be slower. This

location is somewhat isolated from the others
and growing conditions may differ here. Growth
of char at the Murchison and Back rivers is
somewhat slower than at the Tourist, Kellett,
Becher and Arrowsmith rivers but similar at the
remainder of locations in the Chantry Inlet
area.

Included in the growth comparison shwn in
Fig. 5 are age-length data frm the Ekalluk and
Jayco rivers, Cambridge Bay area. Growth of
char from this area appears similar to that at
most locations test-fished providing support for
the assumption that char taken in the test fish-
eries probably mature at a size and age similar
to those near Cambridge Bay.

Mean condition factor (K) was calculated
for each sample, by season and year, at each
location (Table 2). Samples of char taken at
Kingark River and Keith Bay in spring 1979 and
1980 showed no significant difference (t-test)
in mean condition factor between years (Table
4). Char are often in poor condition in the
spring, since little feeding takes place over
the winter (Johnson 1980). Mean condition fac-
tor of char taken at the Murchi son (K=l.23) and
Back (K= I.26) rivers during fall 1980 was signi-
ficantly (P< O.001) greater than that calculated
for fall 1979 (Murchison, K=l. O1; 8ack, K=l.04)
(Table 4) indicating, as discussed previously,
that growth can vary significantly froin  year to
year.

Char captured in fall 1980 at Keith Bay
(K=l.34) and Mangles Bay (K=l.25) showed a
significantly (P<O.001) better mean condition
than those captured in spring 1980 (Keith Bay,
K=l.ll; Mangles 8ay, K=l.01) (Table 4). Hence,
the char captured in fall were much more “plump”
than those taken in spring, due to an increase
in weight while feeding in the sea in summer.
It is probably better to conduct fisheries in
fall since the fish will be more attractive to
market, and fewer individuals will be needed to
fill a given quota.

Mortality

For most locations catch curve analysis
indicated a good fit for the regression line
applied along that portion of the descending
limb considered, by observation, to be linear
(Fig. 6). The paucity of old char in samples
taken from the Arrwsmith, Becher, Kellett and
Tourist rivers, required that only a few age
groups, considered fully recruited to the fish-
ery, be used to determine mortality rate. The
15-year-old age group from the Murchi son River
and Mangles Bay was ignored in the analysis
since it probably represents variable recruit-
ment. It was felt that sufficient representa-
tion was available from the other age groups to
calculate relatively accurate mortality rates
without the inclusion of this age group.

Comparisons of instantaneous total morta-
lity (Z) (Table 5) shows lowest mortality at
Mangles Bay (0.34), Elliot Bay (0.35), Murchison
(0.41), Kingark (0.42) and Back (0.46) rivers
and Tern Lake (0.53). Highest mortality appears
to take place among char at the Tourist River
(0.60) , Keith Bay (0.67), and the Arrowsmith
(0.89), Becher (0.91) and Kellett (1.06)
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rivers. High mortality at the latter three
locations is well illustrated by the steeply
descending limbs of their catch curves (Fig. 6)
and the virtual nonexistence of older char in
the catch.

Total mortality rates at the Arrowsmith,
Becher and Kellett rivers exceed that of the
Ekalluk (Table 5) and total mortality rates at
Mangles Ba}’, Elliot Day and the Murchison,
!(ingark  ant Back rivers appear to be similar to
that at Jayco River (Table 5). Tern Lake,
Tourist River and Keith Bay appear to fall in
between these levels (Table 5).

Due to the long natural agespan and low
level of predation Johnson (1980) expects
natural mortality of char stocks to be low. He
noted that mortality in the sea-going stock at
Nauyuk Lake was comparatively low with tag
returrls  of 80% recorded for mid-sized fish.
Ho\iever, more significant mortality occurred
amongst the emaciated postspawners on their
return to the sea after spawning. If natural
mortality is assumed to be 0.17 (see Wterial
and Methods) fishing mortality (F) can be calcu-
lated from instantaneous total mortality (Z) as
shown in Table 5.

Fishing mortality appears to be high ‘at
the hrrowsmith  (0.72), Becher (0.74) and Kellett
(0.89) rivers which have histories of heavy sub-
~~stence and co~rcial ex ~oitation.

r
Keith Bay

(0.50) and Tourist River 0.43) have relatively
high fishir,g mortality. Commrcial  fishing has
taken place at Keith Bay for a number of years.
The other areas show varying rates of fishing
mortality from a low of 0.18 at Elliot Bay to
0.36 at Tern Lake. None of these locations,
with the exception of Murchison River, has sup-
ported a commercial fishery in the past. It is
assumed that calculated fishing mortality at
these locations results from an unknown level of
subsistence fishing on these stocks.

Fishing mortality at the Murchison River
(0.24) is low. This is to be expected since the
commercial fishery has been sporadic over the
years and production has been low. Fishing mor-
tality appears to be greater at the Back River
(0.29) , where no commercial fishery operates.
However, Inuit from Gjoa Haven harvest an un-
known quantity of char annually in a subsistence
fishery at this location (A. Helmer, pers.
comm.). A sport fishery here takes sow char as
well .

Rate of exploitation and estimation of yield

Relatively little information exists on
the capacity of Arctic char to yield a harvest
under exploitation (Johnson 1980). Since the
population dynamics of Arctic char stocks is
extremely complex, the development of management
plans to assure annual harvest is exceptionally
difficult (Johnson 1980). Probably the most
effective strategy at present is to apply rates
of fishing to new fisheries that have shown
through experience to be tolerable by char
stocks. Estimations of yield from new fisheries
sl-ould purposely be conservative and new fisher-
ies should be monitored closely from the onset
of fishing to determine if the selected rate of

fishing can be sustained by the stock. This
procedure was followed in this assessment.

Calculated exploitation rates from the
established char fisheries at the Jayco River
(0.20) and the Ekalluk River (0.44) (Table 5)
provide a range within which to determine fish-
ing rates for the new char fisheries. The pri-
mary assumption is that the new stocks will res-
pond to exploitation in a manner similar to the
stocks that are used as the guide. There is
evidence that growth (Fig. 5) and maturity
between these exploited and test-fished stocks
is similar.

Char from Elliot Bay and Mangles Bay
apparently have the lowest rate of exploitation
(0.16), followed by those at the Murchison
(0.21), Kingark (0.22) and Back (0.25) rivers
and Tern Lake (0.30) (Table 5). Probably
exploitation could be increased at these loca-
tions. Exploitation rates are higher at the
Tourist River (0.35) and Keith Bay (0.39).
Since these rates already lie within the upper
end of the range discussed earlier, an increase
in exploitation at these locations would be
questionable. The highest exploitation rates
were recorded at the Arrowsmith (0.51), Becher
(0.52) and Kellett (0.59) rivers. These rates
exceed the upper limit of the range (0.44) thus
a reduction in exploitation is probably neces-
sary here.

Although stocks at Tern Lake and Elliot
8ay do not appear heavily exploited (Table 5),
insufficient data are available to allow estima-
ting yield at these locations. The existence of
discrete stocks at Kingark River and Mangles Bay
is questionable, hence no estimation of yield
was made for these locations. Given the geo-
graphic proximity of the Tourist River to the
Arrowsmith, Becher and Kellett rivers, and the
complexities of char movement and behavior, the
establishment of a commercial fishery at this
site at present may hinder the recovery of
stocks at the latter three rivers so no estima-
tion of yield was made here either. These rea-
sons are discussed in detail in the following
section.

Stocks at the Murchison and Back rivers
are probably being underexploited at present.
Calculated exploitation rates at these locations
are similar to that calculated at Jayco River
(Table 5). However, the 1980 yield at Jayco
River was 14 470 kg (Carder 1981) whereas the
yield at the Murchison  and Back Rivers was less,
being limited to a small sporadic commercial
harvest at the Murchison and a subsistence and
sport harvest at the Back (A. Helmer, pers.
Comm.). If similar exploitation rates produce a
smaller yield at the latter two locations, their
stocks may be less abundant than at Jayco River.

The Baranov catch equation and harvest
data from Jayco River (Carder 1981) were used to
estimate the size of this stock (Appendix 62).
Assuming that stocks at the Murchison and Back
rivers are at least half the size of the Jayco
stock, this estimate was substituted into the
8aranov catch equation to determine expected
yield. Using the rate of exploitation mid-way
between the upper and lower limits discussed
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earlier ( Y= 0.32, F ❑ 0.40), an annual yield of
12 000 kg was calculated (Appendix 62) for both
the Back and Murchi son rivers. Since the exis-
ting quota at the Murchison River is 9 100 kg
the recommended quota at these two rivers was
reduced to 9 100 kg as a conservative measure.

The limitations of the Baranov catch equa-
tion, as it applies to the relationship of
equilibrium yield to size of the stock and rate
of fishing, are recognized and are explained in
detail by Ricker (1975). The equation is, at
best, approximate but is used here as a first
attempt to calculate an estimation of yield
using the available data. It must be remembered
that these estimates are designed to be conser-
vative and are based, as mch as possible, on
past experience with other char fisheries.
Effort should now be made to harvest the stocks
at the recommended level. Close monitoring will
reveal the reaction of these stocks to this rate
of exploitation and allow managers to adjust
fishing intensity accordingly.

Strength and timing of char runs—

Catch per unit of effort can provide a
measure of the relative abundance of fish
(Ricker 1975) but the utility of the method is
questionable when a “run” of fish is involved.
Catch per unit of effort during a run will be
heavily dependent on the timing of the fishery.
Average catch per unit of effort was calculated
for each fishery (Table 1). These values may be
more highly correlated with the timing of the
fishery than with stock size. Since effort was
constant throughout most of the fishery, daily
production recorded as it arrived at the
Koomiut Co-operative processing plant in Pelly
Bay, should provide a measure of the relative
daily strength of the run (Fig. 7).

.The Murchison  and Back rivers displayed
peaks in daily production during both years
fished. 8oth fisheries took place in fall and
fishing sites were well upstream frm the mouths
of the rivers. These peaks are evidence of
returning runs of char. Fishing until the
provisional quotas were taken (Table 1) would
have provided some measure of the strength of
the run. However, this was not accomplished at
any location during the two year test fishery.

Results shown in Fig. 7 suggest that the
tail end of a run was taken at Keith Bay in the
spring of 1979 and 1980. However, this is
rather late for the downstream run and could
represent a concentration of char moving along
the shore while feeding in the Bay. There is
little evidence of a fall run in 1980.

Production in 1979 at Kingark River sug-
gests a run peaking in mid-July. However, this
is rather late for a downstream run, many of
which begin as early as mid-May when the surface
of rivers is still frozen, as Moore (1975)
observed in Cumberland  Sound. This peak may
represent a concentration of char passing by the
fishing site. Production was poor through 1980
and provides little indication of a run other
than a small-peak on July 18. Particular atten-
tion should be paid to this site. Nets were set
in the sea, not in the river mouth and the fish-
ermen claimed that few fish enter this river.

They suspected these char could have been from
the Back River system. Studies suggest that
while at sea, the distance travel led by char
from the parent stream is directly proportional
to the length and age of the fish (Moore 1975).
Froin tagging studies Johnson (1980) has deter-
mined that it is not unusual for char to tr~vel
40 to 50 km and sometimes 6s far as 400 km. ‘The
largest, oldest fish taken in the test fishery
during both 1979 and 1980, were taken at Kingark
River (Table 2). Whether these char are from
the Kingark River or other systems is not known.

A single peak in production was noted on
July 26, 1979 (Fig. 7) at the Tourist River.
This may have been an isolated group of char
passing through the area, since this is late for
a downstream run. Production was poor in 1980.

Production at Mangles Bay increased at the
end of August in 1979 and 1980. However, since
there is no large river in the vicinity the char
passing this location are thought to be itiner-
ants. During both years, peak production at
Mangles Bay preceded the peak at the Back River
(40 km away; Fig. 1) by approximately one week
(Fig. 7). As char have been known to travel 6
to 9 km daily (Johnson 1980) they could have
travelled from Mangles to the 8ack River in the
elapsed time. The Mangles Bay samples are very
similar in age and length frequency distribu-
tions to the Back River samples (Figs. 2,3).

Two peaks in production at the Kellett
River in July 1979 (Fig. 7) probably represent
groups of char moving along the shore during
summer feeding. A small peak followed by a
decline in production in September, 1979, may
represent the end of an upstream migration.

The peaks in production noted at the
Becher River in mid-summer 1979 and 1980 and
mid-summer 1979 at Arrowsmith  River (Fig. 7)
could also represent itinerant char migrating
while feeding along shore.

Tern Lake shwed  declining production at
the end of August, 1979, possibly indicating the
end of a run (Fig. 7).

A slight increase in daily production at
Elliot Bay in early September, 1979, may repre-
sent a returning run of char (Fig. 7) although
production was very poor (Table 1).

SUMMARY ASSESSMENT

Recommendations for commercial fishing
quotas are given in Table 6.

MURCHISON RIVER

Results of the test fishery suggest that
the Murchison River is capable of sustaining a
commercial fishery. There is evidence that a
fall upstream migration of char takes place at
this site and samples from the catch indicate a
relative abundance of marketable sized char in
the population. The present exploitation rate
suggests that the stock can withstand an
increase in fishing pressure. The calculated
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yield from this stock is 12 000 kg. Since the
present quota is 9 100 kg (20 000 pounds) it is
recommended that it remain as such, as a con-
servative measure especially since there may be
an undetermined subsistence harvest at times.
This level of harvest has not been sustained
here in recent years due to fluctuating effort;
however, it is felt that the stock can sustain
i t. Annual monitoring of the catch is recolmnen-
ded initially, if the fishery proceeds.

The location is ideal for a commercial
fishing camp providing easy access for both air-
craft and boats, and handling of nets is not
difficult here.

One problem encountered during this test
fishery was the incidental take of lake trout.
Since the trout are of less market value than
the char, they were often culled. Trout were
often taken prior to the char run. Further
experience will enable fishermen to determine
accurately the onset of the char run, and less
fishing effort prior to the run could reduce the
numbers of trout taken. Those that are unavoid-
ably taken should be marketed as they are of
some value locally.

BACK RIVER

Catch statistics from the Back River test
fishery provide evidence of an annual upstream
migration of char in this river. Large, market-
able char appear to be present in quantity and
the present estimated level of subsistence and
sport harvest does not appear to have over-
exploited the stock. In fact, the stock is
presently assumed to be underexploited and the
calculated yield is 12 000 kg annually. Because
of the undetermined harvest by the sport and
subsistence fisheries at this site, a commercial
quota of 9 100 kg is recommended.

Annual monitoring is recommended if the
fishery proceeds and the extent of the sport and
subsistence harvest should be determined.

Logistically, the site is ideal for a com-
mercial fishing camp.

Similarly to the Murchison  River, an abun-
dance of lake trout was taken here and subse-
quently culled. Since a sport fishing lodge is
established on the Back River, and lake trout
are the sought after species, it is very impor-
tant that the commercial fishery attempt to
reduce the lake trout harvest in order to avoid
a resource use conflict. This can probably be
achieved through accurate determination of the
onset of the char run by using minimum fishing
effort prior to the run.

KEITH BAY

Samples from the harvest at Keith Bay sug-
gest that char taken in this fishery are
presently being moderately exploited. In com-
parison to other fisheries such as at the Murch-
isol and Back rivers, there appear to be fewer
large char in this population. Growth at this
site appears slwer than at the other sites
investigated. AS such, an increase in the
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present quota of 4 500
The harvest should not
annual monitoring of the
determine if the present
sustained.

kg is not recommended.
exceed this level and
catch is recommended to
level of fishing can be

The location is less than ideal for a
fishing camp. Tides and sea ice present diffi-
culties at times for aircraft, boats and net
handling.

KINGARK RIVER

Data from this test fishery suggest that
an abundance of large char are available at this
site. However, the fisherwn involved in this
fishery believed few char enter this river.
Production figures can provide no evidence of a
run into this river since fishing took place in
July while char are still at sea. There is a
strong suspicion that char taken here may be
itinerants from other systems, hence no commer-
cial quota is recommended for this site. If,
however, sufficient interest exists to pursue a
fishery at this location, a provisional quota of
4 500 kg (10 000 pounds) can be set, provided
fishing takes place at the mouth of the river in
late August and early September to catch the
upstream run of char, if it exists. A tagging
Droqram. coincident with the fishery would be
appropriate to determine whether -

stocks takes place between this and
terns.

MANGLES BAY

Biological data collected from

mixing of
other sys-

char taken
at this si~e suggest they are lightly eXplOi-
ted. However, since access to freshwater is not
available here, these are itinerant fish that
belong to another system, possible to the Murch-
ison or Back river stocks. It is recommended,
therefore, that no commercial fishing take place
here at present. If necessary, a tagging pro-
gram should be undertaken in future to determine
the origin of Mangles Bay char.

TERN LAKE

The char population at Tern Lake is appa-
rently not heavily exploited at present and the
samples from the catch reveal that marketable
char are available here hence there may be
potential for a fishery. This fishery is isola-
ted from the others investigated during this
program, and as such the stock is probably homo-
geneous. However, insufficient information is
available at present to assess the potential for
commercial fishing in this area. Since access
to this area is not difficult with either float-
or wheel-equipped aircraft and the location is
suitable for a commercial fishing camp, it is
recommended that this area be investigated more
thoroughly in future, if interest exists to fish
it.

ELLIOT BAY

Similarly to Tern Lake, biological data
gathered suggest that exploitation of char at

—



I
10

Elliot Bay is light. Production was poor over-
all with little evidence of an actual run of
char. There was sow indication that production
was increasing at this site just before the
fishery ceased operating in early September.
Insufficient data were collected to determine
the potential for commercial char fishing at
this location. It is recommended that a
thorough investigation of this site be under-
taken in future, if interest exists to fish
here, since the location is logistically suit-
able for a commercial fishing camp.

TOURIST, KELLETT, BECHER AND ARROWSMITH RIVERS

Results of the test fisheries at the Kel-
lett, Becher and Arrowsmith rivers indicate that
few large char of market value are available
from these stocks. The lack of potential spaw-
ners suggests these stocks will have a difficult
time recovering if recruitment is closely rela-
ted to spawning stock size. Exploitation rates
for these three fisheries exceed the rate at the
Ekalluk River, Cambridge Bay area where the char
stock is believed to be heavily exploited at
present. Each has a long history of heavy sub-
sistence and commercial fishing. Biological
data from samples taken at the Tourist River
suggest the char here are not as heavily exploi-
ted as they are at the Kellett,  Becher and
Arrowsmith rivers. However, in comparison to
other stocks assessed during this test fishery,
the Tourist River stock shows obvious signs of
exploitation. There has never been a commercial
fishery at this site, but subsistence fishing
probably takes place here. Presently it is not
known whether a separate stock of char inhabits
each of these four rivers. All are in close
proximity to one another and if separate stocks
exist there is probably mixing in salt water
during summer. Hence, it is recommended that a
complete closure to fishing be effected on the
Kellett, Becher, Tourist and Arrowsmith rivers
to allow recovery of the stocks. Annual moni-
toring is recommended to determine the rate of
recovery.

Since the people of Pelly Bay depend upon
char for food and an effective recovery strategy
precludes any fishing in this area for a number
of years, alternate means for the residents to
secure fish will have to be investigated. In
order to implement this recovery strategy, the
present status of these stocks and the potential
consequences of a total closure must be
thoroughly discussed with the residents of Pelly
Bay. Rapid recovery of the stocks will only be
possible if the cooperation of the community is
secured.

The inclement weather, tides, rocky shore-
lines and sea ice encountered at these locations
make transportation of the char to the proces-
sing plant by aircraft a difficult and expensive
operation. If the recovery strategy is adopted
alternate means of transportation, such as a
large, freezer-equipped vessel, should be inves-
tigated for future fishing. Such an operation
has met with success along the coast of Hudson
Bay in the~ankin Inlet area.

SPRING VS FALL FISHING

The results of this test fishery indicate
that the optimum time to conduct a commercial
fishery for char in the Gjoa Haven - Pelly Bay
area is after mid-August, when fishing can con-
centrate on upstream migrations. Drifting sea
ice after break-up presented a problem at many
sites for aircraft, boats and nets. Fishermen
had to be flown to spring camps at great
expense, while they could travel by boat to many
sites in fall. Inclement weather, particularly
fog and rain, is more frequent in spring and
hampered flying operations during the test fish-
ery.

Condition of char is better in fall than
in spring so fish will be more attractive to the
market. Because individual fish will be
heavier, fewer individuals will have to be taken
to fill a given quota. Fall upstream migrations
may represent discrete stocks, so fishing the
runs provides an opportunity to manage each
stock individually. Less effort will be neces-
sary fishing for char as they concentrate during
upstream migrations. It may be impossible to
fish discrete stocks on dwnstream runs since
they can take place prior to or during break-up.
Fishing during mid-season probably results in
harvesting mixed stocks.
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Fig. 1. Map of the Gjoa Haven-Pelly  Bay area showing locations test fished for Arctic char during 1979-80.
Also shown are the locations of the comercial char fisheries at the Ekalluk  and Jayco rivers and
the research site at Nauyuk Lake.
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D A T E

Daily production of Arctic char (landed weight) from the locations fished during  the
Gjoa Haven - Pelly Bay test fishery, 1979-80.
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Table 2. Summary of biological data collected from Arctic char taken in the Gjoa Haven - Pelly Bay test fishery during
1979 and 1980. Sample numbers are in brackets.

t4ea n Mean Mean Mea n
Age Fork Length Round Weight Dressed Weight Mean

Locations Fished (yr) (cm) (9) (9) Condition Factor (K)

Murchison  River-Fall

Murchison River-Fall

Back River-Fall 79

Back River-Fall 80

Keith Bay-Spring 79

Keith Bay-Spring 80

Keith Bay-Fall 80

Kingark River-Spring

Kingark River-Spring

Tourist River-Spring

Tourist River-Spring

Mangles Bay-Fall 79

79 14.2(88)

80 12.7(131)

13.8(137)

12.7(75)

10.9(149)

.11.6(99)

11.7(61)

79 14.8(66)

80 14.9(63)

79 11.0(71)

80 9.4(60)

13.8(55)

Mangles Bay-Spring 80

Mangles Bay-Fal  1 80

Kellett  River-Spring 79

Becher River-Spring 79

Becher River-Fall 80

Tern Lake-Fall 79

Tern La ke-Fal  1 80

Arrovsmith River-Spring 79

flrrowsmith River-Fall 80 ‘

[~liot Bay-Fall 79

13.7(12)

13.8(52)

9.7(101)

9.8(79)

9.4(136)

12.1(30)

11.1(91)

9.6(89)

9.8(8)

12.6(40)

64.4(122)

59.2(315)

64.6(178)

62.2(244)

54.7(163)

55.5(143)

56.2(61)

68.4(102)

67.0(63)

61.3(100)

56.2(60)

63.9(83)

63.0(80)

68.1(116)

55.0(114)

56.3(100)

55.8(141)

63.2(32)

60.1(140)

55.2(103)

51.9(8)

63.1(53)

2939(101)

2629(315)

2982(108)

3106(244)

2043( 105)

1860(15)

2313(143)

2780(70)

2819(44)

3199(80)

3266(116)

2002(44)

2427(141)

2840(140)

1843(103)

2762(45)

2452(122)

2247(315)

2552(178)

2756(244)

1604( 163)

1680(113)

1952(143)

2447(70)

2687(79)

2124(100)

1642(65)

2392(83)

2857(80)

2831(116)

1601(114)

1691(100)

1890(158)

2219(32)

2434(140)

1545(103)

2256(8)

2309(53)

1.01(101)

1.23(315)

1.O4(1OB)

1.26(244)

1.08(105)

1.11(15)

1.34(143)

1.01(70)

1.00(44)

1.01(80)

1.25(116)

1.15(44)

1.36(141)

1.28(140)

1.14(103)

1.01(45)
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Table 3. Length-weight relationship, log ~W= a + b (log ~L), for on-site-sampled
iArctic char taken in the Gjoa H ven - Pelly Ba~ test fishery during

1979-80.

Standard
Y-intercept S1 ope

Location
Error of b

N (a) (b) (Sb) 95%C.I. of b

Murchison River

Back River

Keith Bay

Kingark River

Mangles Bay

Kellett River

Becher River

Tern Lake

Arrowsmith River

Elliot Bay

416

352

263

114

196

4 4

141

140

103

45

-3.64

-4.26

-4.06

-5.17

-3.77

-5.41

-4.31

-4.26

-5.05

-4.99

2.54

2.76

2.69

3,06

2.58

3.17

2.80

2.77

3.04

3.00

.05

.07

.09

.09

.09

.11

.09

.06

.09

.14

2.44-2.64

2.62-2.90

2.51-2.87

2.88-3.24

2.40-2.76

1.95-3.39

2.62-2.99

2.65-2.89

2.86-3.22

2.72-3.28

Table 4. Comparison of mean condition factor (K) of Arctic char taken by the Gjoq
Haven - Pelly Bay test fishery during 1979 and 1980. Comparisons are made
by location between seasons of different years and seasons within a year.

LOCATION
MEAN

COMPARISON CONDITION SIGNIFICANCE
FACTOR (K) LEvEL (T-TEsT)

Kingark River Spring 79
Spring vs Spring 80
Between Years

Keith Bay Spring 79
vs Spring 80

1.01 Vs 1.00 p>.05 (not significant)

1.08 VS 1.11 p>.05 (not significant)
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Table 5. Instantaneous total mortality, annual mortality, instantaneous fishing mortality and exploitation
rates of Arctic char taken by the Gjoa Haven - Pelly Bay test fishery during 1979 and 1980. Data
from different seasons and years are combined for each location. For comparative purposes two
fisheries from the Cambridge Bay area are included.

INSTANTANEOUS ANNUAL INSTANTANEOUS EXPLOITATION “-”
TOTAL MORTALITY ANNUAL SURVIVAL FISHING MORTALITY

LOCATION (CATCH CURVE) MORTALITY (S=;-A)
R A T E

(Z-:17) (u=l-e-F)
z A u

Test Fishery:

Murchison  River

Back River

Keith Bay

Kingark River

Tourist River

Mangles Bay

Kellett River

Becher River

Tern Lake

Arrowsmith River

Elliot Bay

.41

.46

.67

.42

.60

.34

1.06
.91

.53

.89

..35

.34

.37

.49

.34

.45

.29

.65

.60

.41

.59

.30

.66

.63

.51

.66

.55

.71

.35

.40

.59

.41

.70

.24

.29

.50

.25

.43

.17

.89

.74

.36

.72

.18

.21

.25 N
w

. 3 9

.22

.35

.16

.59 ‘-

.52

.30

.51

.16

Cambridge Bay:

Ekalluk’ River .75 .53 .47 .58 .44

Jayco River .39 .32 .68 .22 .20

—
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Table 6, Recommended commercial fishing quotas for anadrornous  Arctic char, based
on results of the test fishery conducted in the Gjoa Haven - Pelly Bay
area during 1979 and 1980. Quotas are in kg (round weight) with pounds
in brackets.

LOCATION PRESENT QUOTA RECOMMENDED QUOTA COMMENTS
(kg) (kg)

Murch’ison River

Back River

Keith Bay

Kingark River a

Mangles Bay

Tourist River

Kellett River

Becher River

Arrowsmith River

Tern Lake

Elliot Bay

9100 “ 9100
(20,000) (20,000) presently underexploited

9100
nil (20,000) presently underexploited

4500 4500
(10,000) (10,000) moderately exploited

nil nil possibly no resident stock

nil nil no resident stock

nil nil presently heavily

9100
(20,000) n i l presently overexp’

4500
(10,000) nil presently overexp’

9100

exploited

oi ted

oi ted

(20,000) nil presently overexploited

nil nil insufficient data

nil nil insufficient data

a A provisional quota of 4 500 kg could be set here pending determination of
the origin of this stock.
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Appendix 1. !4ean fork length, mean round weiqht, mean dressed weioht, condition factor,maturity  and sex ratio by len~th
interval for on-site-sampled Arctic Char taken by the test fishery at Murchison River, 1979.

‘1 Round Dressed
Length Fork Length (cm) l~leight (9) !,Jejatlt  (o) Condition Males Females F/M
Interval (cm) No. Nean SD !~ean SD Mean SD Factor h~o. a~ ~lo. % Ratio

Mature tlature

45.0 - 49.9
50.0 - 54.9
55.0 - 59.s
60.0 - 64.9
65.0 - 69.9
70.0 - 74.9
75.0 - 79.9
80.0 - 84.9

2

2:
25
23
14
7
6

48.7
53.8
57.9
62.4
67.4
72.1
76.8
81.1

1.4 1250.0
1.1 1675.0

1990.0
;:; 2456.0
1.3 3110.9

3646.4
::? 4771.4
1.0 5066.7

70.7
210.2
165.9
280.0
451.2
482.6
561.9
632.2

1075.0
1425.0
1700.0
2066.0
2634.8
3092.9
4028.6
4350.0

35.4
184.8
154.7
237.5
404.6
459.0
588.7
594.1

1.9823
1.0744
1.0240
1.0098
1.0145
0.9708
1.0516
0.9482

1 -

1: -
8 13

43
1~ 38
7 86
6 67

1
3 :::

10 10 1.0
2.1

;1 :; 2.3
1 100 0.1

Total 101 53 36 48 42 0.9

Y1 ean 65.5 7.6 2938.6 1040.4 2492.1 897.3 1.0115

N
m

Appendix 2. !~ean fork length and mean dressed weight by length interval for plant-sampled
Arctic char taken by the test fishery at Murchison River, 1979.

Length
Interval (cm) No.

Fork Length (mm)
Mean SD

Oressed Weight (g)
Mean so

56.0 - 54.9 11 53.5 1.1 1422.7 176.6
55.il  - 59.9 26 57.5 1.3 1721.1 172.1
60.0 - 64.9 25 62.2 1.2 2066.0 213.5
65.0 - 69.9 34 67.0 1.5 2608.8 278.1
70.0 - 74.9 16 72.5 1.4 3543.8 347.3
75.0 - 79.9 7 76.2 0 . 6 3985.7 247.8
80.0 - 84.9 3 81.9 2.6 4583.3 293.0

—.

Total 122

-,’

Mean 64.4 7.1 2451.6 844.6



Appendix 3. Mean fork length and mean dressed weight by age for plant-sampled
Arctic char taken by the test fishery at Murchison River, 1979.

Age (Yr) No. Fork length (cm~ Dressed Weight (9)
Mean SD Mean SD

56.8 0.0 1650.0
1;

0.0
; 55.5 2.8 1490.0 181.7

59.7 3.2 1916.7
;; 1:

204.1
57.4

13
5.7 1796.2 553.2

11 60.0 3.4 2000.0
14

413.5
65.5 3.0 2455.0

15
436.8

;: 65.6 5.5 2642.5
16 10

849.5
69.9 3155.0

17
658.0

2 69.3 1::!
18 2

3150.0 1414.2
72.6 3500.0 1131.4
76.3 ::: 4083.3

;;
781.6

: 63.3 2.2 2133.3
21 2

175.6
77.3 3.8 4125.0 176.8

Tota 1 88

Mean 14. 2a 63.9 7.1 2444.3 878.8

aIndicates mean age.

-“ /’

Nm

Appendix 4. Mean fork length, mean round weight, mean dressed weight, condition factor(K), maturity and sex ratio by length interval for on-site-
sampled Arctic char taken by the test fishery at Murchison River, 1980.

LENGTH [lREsSEII
INTERV6L ME6N FORK UEIGHT(G\ WEIGHT(G)
(Ctl) NO ,

CONIIITION MALES FEMALES PERCENT
PERCENT LENGTH(CM) MEAN s [1 MEAN s o FACTOR(K) NO, Z NATIJRE ,NO. Z  MATURE FEMALES

z ~a 1 0 37.3 1250 1~~~ 2.37
.

45
i

21 7
0 0

4 9 . 6 1 4 3 1 1 0 7 1~~~
o ‘

!7 o 7 4
181

~~
1,25 1 0 0 11 0 52

52,9 1 8 9 8 200 131? 24?! 1,28 3 8
53 8 9 2 a

o 3 6 0 4 9
57.5 ~317 2 3 6 1996 229 1 . 2 2 4 9

:) o 7 2 23
0 4 0 3

62.3
45

2?49 3 3 1 2502 ~3& 1,22
Az

28
3 1 1 0

0
&7.3

4 4 0 6 1
3 6 5 7 475 311.3 3P4

70 1 9
1,20

k
1 8 11 1 3 0

7 1 . 7 4 3 0 8
42

4 7 4 3 7 0 0 44:;
75

1 , 1 7 1 6 13
7 2

3
7 7 , 0

3 3 1 6
5536 S26

[35
441.4

1 0 85.2
398 1.21 7 5 7 0

4 0 0 0
0

3350 0,65 1 1 0 0 0 0

fOTAL :!15
HEAN

1 6 8 5 1 4 7 1
59+2 2629 920

4 7
~~47 : ;, [+ 1,23

a Length interval from 35.o-39.9  cm, etc.



.

Appendix 5. Mean fork length and mean dressed weight by length
‘1 interval for plant-sampled Arctic char taken by the

test fishery at Murchison River, 1980.

l-ENGTH IIRESSF.11
INTEK’L’t4L MEAti FORK ~G )
?Cm) No , F’ERCENT LENGTH(CM) MEAN s D

1
1

17
35

26
14
6
-1.

44.2
47.3
~~+~
57.2
52.3
65.9
72.4
?8.:3

350
1250
1548
ZQ37
2494
30~7
364s
4683

TOTI?I. 171
MEAN 60+2 2338 ?33

Appendix 6. Mean fork length and mean dressed weight by age for plant-
sampled Arctic char taken by the test fishery at Murchison
River, 1980.

AGE FORK lFNCTH(CN) IIRFSSFII WEICFIT(G)
(YR) NO, PERCENT HEAN s [I ME,AN $ [1

8 1 1 52.7 . 2150
9 6 ~ 54.0 5.1 1633 43:;

10 10 s 55+4 6,0 1840 &El
11 15 11 54,1 3.4 1590 3?$
12 40 31 58.7 3.7 ~~Q4 715
13 ~~ 17 AO.4 4,0 2?)4?, 492
14 14 ii 64,6 5+5 Z8Z5 761
15 12 9 64,5 6s4 Z8Z3 974
16 ~ ~ 60.0 3.? ~~~~ 177
17 s 4 67,7 3*8 3100 57R
18 ?2 . 78.3 0.4 4375 106
20 1 1 65.2 ~l~Q
~~ 1 1 74.5 ~95Q

TOTAL 131

Appendix 7. Mean fork lenqth, mean round wei~ht, mean dressed
interval for on-site-sampled Arctic char taken by

HEAN 59.9 .5*3 ~311 742
flEAN AGE 12.7

N
.l

weiqht, condition factor, maturity and sex ratio by length
the test fishery at Back River, 1979.

Round DressPd
Length Fork Lenqth (cm) We;qht (g) Wei~ht (q) Condition Males Females
Interval (cm) No. tfean SD Mean so Mean so Factor No. % Nn. % F/M..-.

Mature Mature “ ’ ” ’Rat io

50.0 - 54.9 54.4 0.0 1700.0 1 5 0 0 . 0  0 . 0 1.05613 l - -
55.0 - 59.9 1; 58.3 1.1 2090 .0  20;:; 1860.0 208.1 1.0524 i 6 - 0.7
;:.; ; ::.; 40 62.4 1.5 2490.0 243.4 2228.8 213.3 1.0238 22 9 1.2

27 66.6 1.3 3038.9 311.1 2701.9 283.3 1.0267 ;;
70:o - 74:9  18

6 0.3
72.3 1.6 3938.9 417.1 3488.9 379.1 1.0406 15 20 3 -67 0.2

75.0 - 79,9 5 77.0 1.6 5090.0 505.5
80.0 - 84.9 z

4460.0 420.4 1.1131 5 60 -
80.4 0.5 5475.0 318.2 4900.0 282.8 1.0561 2 100 -

Tota 1 108 70 11 38 11 0.5

(fean 65.5 5.7 2981 .5  B86.O 2651.9 777.8 1.0363
.—.— —-..



Appendix 8. Mean fork length and mean dressed weight by length interval for plant-sampled
Arctic char taken by the test fishery at Back River, 1979.

Length
Interval (cm) No.

Fork Length (cm)
Mean SD

Dressed Weight (9)
Mean SD

40.0 - 44.9
45.0 - 49.9
50.0 - 54.9
5 5 . 0 -  5 9 . 9
60.0 - 64.9
65.0 - 69.9
70.0 - 74.9
75.0 - 79,9
8 0 . 0 -  8 4 . 9
8 5 . 0 -  8 9 . 9

1 41.3

52;7
58.4
62.4
66.9
71.7
77.0
81.1
85.0

0.0

0:5
1.0
1.5
1.2
1.2

:::
0.0

600.0

1250.0
1893.8
2269.7
2692.6
3500.0
4287.5
4300.0
5100.0

0.0

70:7
161.7
250.3
297.8
389.2
597.5

0.0
0.0

T o t a l 178

Mean 6 4 . 6 5 . 6 2 5 5 2 . 2 7 0 8 . 6

Appendix 9. Mean fork length and mean dressed weight by age for plant-sampled
Arctic char taken by the test fishery at the 8ack River, 1979.

Age (Yr) No. Fork Length (cm) Dressed Weight (9)
Mean so Mean SD

9
10
11
12
13
14
15
16
17
18

;:
21

:
16
26
10
31
24
9
6
5
2
1
2

41.3
60.5
60.3
61.6
62.5
64.8
66.0
69.4
65.7
68.9
69.5
79.8
78.1

0.0
4.0
2.0
3.1
5.5
3.7
3.8
3.7
5.1
6.1
2.6
0.0
4.2

600.0
2125.0
2053.1
2178.8
2325.0
2540.3
2675.0
3200.0
2866.7
3100.0
2750.0
4650.0
3975.0

0.0
533.1
229.1
349.6
682.4
486.9
528.7
607.2
830.5
777.8
636.4

45:::

Total 137

Mean 13.8a 64.3 5.4 2513.9 659,2

aIndicates mean age.
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Appendix 10. Mean fork length, mean round weight, mean dressed weight, condition factor(K)!  maturitY and sex ratio by length interval .for
o n - s i t e - s a m p l e d  A r c t i c  c h a r  t a k e n  b y  t h e  t e s t  f i s h e r y  a t  B a c k  R i v e r ,  1 9 8 0 .

~~N~T}{ IIRESSEII
ItlTERVAL MEAN FORK WEIGHT(G) UEIGHT(hl CONOITION MALES FEMALES F’ERCFi!T
(CM) No. F’EF:CENT LENGTN(CM) MEAN s II MEfi+J ~ [1 FACTOR(F;I  NO. Z MATURE tJO. Z MATIJRE FEMALES

Appendix 11. Mean fork length and mean dressed weight by length
interval for plant-sampled Arctic char taken by the
test fishery at Back River, 1980.

Nw
Appendix 12. Mean fork length and mean dressed weight  by age

f o r  p l a n t - s a m p l e d  A r c t i c  c h a r  t a k e n  b y  t h e  t e s t
f i s h e r y  a t  B a c k  R i v e r ,  1 9 8 0 .

LENGTH ORESSEO AGE FORK  LENCTH(CM) [tREsSEIt WFTGHT(G}

I N T E R V A L MEAN FORK W E I G H T ( G ) (YR) NO. PERCENT MEAN s [1 MEAN S[l ‘
(CM) NO + PERCENT LENGTH(CI1) HEAN s [1 —

8 1 1 54.3 1s50
? 4 5 61.3 3.8 ~4p5 675

10 7 9 5s.0 2.7 2100 379
11 13 17 61,Z 3.6 ~~1~ 479
1.2 1’4 19 43,4 3,3 ~81s 486
13 14 19 62.7 3.3 2739 54~.
14 s 11 46.3 4.? 3263 853
15 3 4 As,? 4.7 4057 103?
16 6 s 67.1 4.1 32?33 58Q
17 1 1 70.5 3 4 0 0
j. s ~ 3 6343 0.2 3 0 0 0 71
19 ~ 3 7?.2 5 . 9 5450 77~

TOTAL 75
HEAN &~,& 5.2 ~FJ63 S16
MEAN AGE 1~,7



Al]pendix  13. Mean fork length, mean round weight, mean dressed weight, condition factor, maturity and sex ratio by length
interval for on-site-sampled Arctic char taken by the test fishery at Keith Bay, 1979.

—
Round Dressed

Lengtit Fork Length (cm) Weinht (q) Weiqht (a) Condition Klales Fema 1 es F/M
Interval (cm) No. tiean SD Mean S D Mean SD Factor l~o. ?; No. % - Ratio

‘1 Mature Mature

45.0 - 49.9 13 48.9 1.0 1250.0  104 .1  1100 .0 93.5 1.0665 v/A 7 !// A 1.2
50.0 - 54.9 34 52.8 1.5 1602 .9  214 .6  1394 .1  177 .0 1.0865 1! 19 1.3
55.0 - 59.9 31 57.2 1.5 2 0 8 7 . 1  2 2 1 . 3  1 7 9 3 . 5  1B2.O 1.1145 22 0 . 4
60.0 - 64.9 13 61.7 1.5 2492 .3  214 .9  2111 .5  193 .8 1.0623 7 ; 0.9
65.0 - 69.9 11 67.7 1.4 3277 .3  326 .6  2740 .9  240 .6 1.0532 4 1.8
70.0 - 74.9 3 70.9 0.4 3533 .3  104 .1  2916 .7  293 .0 0.9899 1 ; 2.0

Total 105 - 55 - 50 - 0.9

Mean 56.8 6.0 2042.9 662.4 1749.0 535.1 1.0830 - - - -

Appendix 14. !!ean fork length and mean dressed wei~ht by length interval for plant-samnled Arctic char taken hv the test
fishery at Keith Ray, 1979.

Length Interval (cm) No. Fork Length (cm)
Mean so

Dressed Ileiaht (q)
Yean SD

45.0 - 49.9 41 48.3 1.2 1065.9 99.6
50.0 - 54.9 52 52.1 1.5 1344.2 175,9
55.0 - 59.9 39 57.1 1.4 1801.3 192.5
60.0 - 64.9 20 62.4 1.6 2302.5 268.3
65.0 - 69.9 9 67.0 2627.B 295.9
70.0 - 74.9 1 74.1 ::; 345!-).0 0.0
75.0 - 79.9 1 79.4 0.0 4400.0 0.0

Total 163

!Iea n 54.7 6.1 1603.7 570.0



Appendix 15. Mean fork length and mean dressed weight by age for plant-sampled Arctic char taken
by the test fishery at Keith Bay, 1979.

Age (Yr) No. Fork Length (cm)
Mean SD

Dressed Weight (g)
Mean SD

8
9
10
11
12
13
14
15
16
17
18
19

5
20
49
31
21
10

7

1

50.4
49.8
52.3
54.2
58.4
57.1
60.3
56.2
63.9
68.2

74:1

3.4
4.1
4.3
3.8
5.2
5.1

:::
3.0
0.0

0.0

1270.0
1175.0
1385.7
1567.7
1919.0
1860.0
2000.0
1650.0
2500.0
2650.0

3450.0

332.8 ‘
310.6
348.7
395.5
480.2
632.8
391.6

0.0
458.3

0.0

0.0

Total 149

Mean 10.9 54.4 5.7 1573.8 517.2

Appendix 16. Mean fork  length,  mean round weight ,  mean dressed weight , c o n d i t i o n  f a c t o r  ( K ) ,  m a t u r i t y  a n d  s e x  r a t i o  b y  l e n g t h  i n t e r v a l  f o r  on-
s i t e - s a m p l e d  A r c t i c  c h a r  t a k e n  b y  t h e  t e s t  f i s h e r y  a t  K e i t h  8ay, Sprin9  19813.

LENGTH [IRESSED
I N T E R V A L MEAN FORK WEIGHT(G) WEIGHT(G) C O N D I T I O N HALES FEMALES

F’ERCENT  LENGTH(CM)
PERCF.NT

( C M ) N O . MEAN SD MEAN s o F A C T O R ( K ) No. Z MATURE NO , Y. IIATURE FEMALES

45 4 27 48+0 1225 1 4 4 1 0 1 3 1 0 3 1.10 3 0 1 0 25
30 4 27 53.9 1750 122 1450 4-i 1*12 2 0 2 0 50
55 5 33 57.3 2090 108 1700 106 1,11 1 0 4 0 80
60 2 13 ‘63.3 2775 35 ~~~o o 1*1O 2 50 0 0

TOTAL 15 8 1 3 7 0 4 7
ME6N 5 4 . 7 1 8 6 0 518 1523 4 1 1 1*11

w

--,



Appendix 17. Mean fork  length and mean dressed weight  by length
interval for plant-sampled Arctic char taken by the
test fishery at Keith Bay, Spring 1980.

LENGTH [1RF5?E[I
INThRC’AL MEAN FORK UEIGHT(G)

(Ctl) }Jo, F’ERCENT LFNGTH(CM) HEAN s [1

TOTAL 1 1 3
MEAN 56+5 l&80 3 8 1

Appendix 18. Mean fork length and mean dressed weight by age for plant-
sampled Arctic char taken by the test fishery at Keith
8ay, Spring 1980.

AGE FORK  1.F.NGTH(CN) rIRESSE[l  WEIGHT(G)

(YR) N o . FERCENT MEAN s [1 MEAN s [1

9 4 4 5 4 . 0 4.4 1 4 5 0 4 1 4
1 0 1 7 1P 53.5 3.5 1 4 7 9 ?35
11 28 28 55+2 3+3 1 6 1 3 2 7 0
12 27 ~y 57.5 3.3 17b3
1 3 1 3 1 3

~7~
38,9 5,3 1s45 5 1 7

1 4 6 6 58.9 7,8 1 9 0 8 637
15 ~ ~ 6 0 , 4 3.2 1 8 0 0 71.
1 6 ~ ~ 63.5 0.1 2325 1 0 4

TOT~l 9 9
MEAN 56.5 4.5 1 6 9 3 3 7 5
MEAN AGE 11.6

Appendix 19. Mean fork length, mean round weight, mean dressed weight, condition factor(K), maturity and sex ratio by length interval for on-site-
sampled Arctic char taken by the test fishery at Keith Bay, Fall 1980.

I- ENGTH [IKESSEII
INTER’JAL MEAN FORK WEIGHT(G) ME3.GHT(G) CONIIITION MALES FEtlALES
(Ctl) N 0. PERCENT LENGTH(CM) MEAN

PERCENT
s [1 ME91J s 1! FACTDK’(K) NO,’  ‘ Z MATURE NO+ Z MATURE FEMALES

,.
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Appendix 20. Mean fork length and mean dressed weight by length
interval for plant-sampled Arctic char taken by the
test fishery at Keith Bay, Fall 1980.

LENGTH IIRESSEII
INTERtjAL flEAti  FORK WEIGHT(G)
(en) }10. FFFCENT l..FNETH(CM~ MEAN 50

45 4 A 48,”? 1350 1 4 7
50 1? z. o 53.3 ~74~ 1 4 0
55 33 52 56.7 1.9~8 16?
6 0 :, s .52.5 ~370 1 4 0
6s 3 5 68.? ~9&7 3s2

TOTAL. 5 4
MEAN 56.4 1 9 5 1 356

Appendix 21. Mean fork  length and mean dressed weight  by age for  Plant-
s a m p l e d  A r c t i c  c h a r  t a k e n  b y  t h e  t e s t  f i s h e r y  a t  K e i t h
Bay, Fal 1 1980.

AGE FORF(  LENCTH(CM) [IRESSFII W E I G H T ( C )

(YR) NO+ F’ERCENT MEAN s [1 MEAN s [1

7 1 p 47.0 1150
10 16 ? s 54.3 2+4 1847 217
11 23 38 55,6 ~,q 1896 260
12 11 18 55.8 ~,~ 18S2 204
13 ~ 3 60.5 2.1 ~~~() 212
14 4 7 58.7 6,5 ~175 6~~

19 ~ 3 64,1 7*3 ~~y~ 1025
20 1 :? 63.5 ~60Q .
~~ 1 ~ 69.5 p~~o

TOTAL. 6 1
MEAN 56,2 4 . 3 1 9 4 3 3 5 9
NEAN  AGE 11.7

Appendix 22. Mean fork length, mean round weight, mean dressed weight, condition factor, maturity and sex ratio by length
interval for on-site-sampled Arctic char taken by the test fishery at the Kingark River, 1979.

Round Dressed
Length Fork Length (cm) Ileight  ( q ) Weight  (cI)  C o n d i t i o n Males Fema 1 es F/M
I n t e r v a l  ( c m )  N o . Mean SD Mean SD Mea n SO Factor No. % No. R a t i o

M a t u r e M a t u r e

50.0 - 54.0 7 52.4 1.5 1378.6 251.4 1221.4 232.5 0.9529 4 N/A N/A 0.8
55.0 - 59.9 10 57.8 1.4 2000.0 221.1 1770.0 201.7 1.0370 6 : 0.7
60.0 - 64.9 21 62.5 1.7 2478.6 282.7 2171.4 256.2 1.0131 6 15 2.5
~5. o - 69.9 17 66.8 1.6 3082.4 435.9 2720.6 373.4 1.0329 6 11 1.8
70.D  - 74.9 9 72.1 1.1 3733.3 406.2 3327.8 360.7 0.9984 7 2 0.3
75.0 - 79.9 K 76.3 1.0 4280.0 313.4 3700.!) 2 1 5 . 1 0.9630 5
80.0 - 84.9 i 81:5 0.0 5500.0 0.0 4 7 5 0 . 0  0.0 1.0160 1

Total 70 - 35 - 35 - 1.0

!.lean 64.3 6.9 2780.0 911.2 2447.1 794.5 1.010 - - - -
—
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Appendix 23. Mean fork length and mean dressed weight by length interval for plant-sampled Arctic
char taken by the test fishery at Kingark River, 1979.

Length
Interval (cm) No.

Fork Length (cm)
Mean SD

Dressed Weight (g)
Mean SD

45.0 - 49.9
50.0 - 54.9
55.0 - 59.9
60.0 - 64.9
65.0 - 69.9
70.0 - 74.9
75.0 - 79.9
80.0 - 84.9

2 46.8 1.9 U25.O 35.4
2 52.0 0.4 1175.0 106.1
4 58.1 1.8 1950.0 168.3

26 63.0 1.5 2142.3 215.7
28 67.6 1.3 2676.8 337.1
19 7 2 . 8 1.1 3239.5 408.8
17 76.8 1.4 3664.7 471.6

4 80.6 0.7 4300.0 353.6

Total 102

Nean 68.4 7.0 2779.4 797.6

Appendix 24. Mean fork length and mean dressed weight by age for plant-sampled
Arctic char taken by the test fishery at Kingark River, 1979.

Age (Yr) No.

52.2 0.0 1100.0 0.0
1: ; 48.1 0.0 850.0 0.0
11 6 57.5 7.6 1841.7 715.1
12 5 62.9 2160.0 260.8
13 65.2 ;:; 2385.7 371.6
14 ; 64.6 2438.9 412.1
15 14 68.3 ::: 2714.3 599.8
16 9 69.3 5.3 2894.4 772.4
17 6 70.7 4.4 2833.3 671.3
18 3 76.8 4133.3 305.5

1 75.5 ::; 3450.0 0.0
;: 73.0 0.0 3450.0 0.0
21 ;’ 80.0 0.0 3850.0 0.0

1 78.7 0.0 3600.0 0.0
;:
24 1 7;.4 0:0  -3300.0 0.0

Total 6 6

Mean 14.8 66.9 7.1 2629.5 784.2
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Appendix 25. Mean fork 1 ength, mean round
sampled Arctic char taken by

weight, mean dressed weight, condition factor(K), maturitY and sex ratio by length interval for on-site-
the test fishery at Kingark River, 1980.

LENGTH ~,;EsSE[!

It!TEF:’JAL MEAN FORK WEIGHT(G) id EIEli T’ 13:’ CONOITION MALES FEMALES PERCENT
( C M ) Ncl  ●

PERCENT I.ENGTH(CM) MEAN s [1 ?lEAN 5 II F A C T O K ’ ( K )  N O . Z NATURE NO , Z MATURE FEMALES

Appendix 26. Mean fork length and mean dressed weight by length
interval for plant-sampled Arctic char taken by the
test fishery at Kingark River, 1980.

LENGTH ORESSE[l
I N T E R V A L HEAN  FORK W E I G H T ( G )

{ C M ) FJo , PERCENT I..ENCTH(CH) MEAN s II

45 1 1 47.2 9 5 0 .-
50 4 :; G7 5. . . d , . . 1?00 158
55 5 6 5 ? . 7 1680 j79
60 ~~ 32 62+3 2148 2 6 0
65 ~~ 28 .+?,5 ~~yy, 336
7 0 9 11 72.3 3 1 0 0 415
75 1 0 15 ;77,4 4 3 4 5 403
80 3 4 E2+6 S3?.3 503

Appendix 27. Mean fork  length and mean dressed weight  by age for  plant-
s a m p l e d  A r c t i c  c h a r  t a k e n  b y  t h e  t e s t  f i s h e r y  a t
K i n g a r k  R i v e r ,  1 9 8 0 .

AGE FORF;  LENGTH(rM) JIK’ESSFII  WFICHT(G)
(YR) NO . FERCENT HEAN s [! MEAN s [1

10
11
1P

13
14
13
16
17
18
1‘?
20
21

3
1
7
s

16
6
7
4
1
4
3
3

5
2

11
13
~~

10
11
6
1
...

6

55.1
=J9,2
.52,8
62,8
64,7
68+0
72,:!
71+0
7 7 . 1
7:!.9
7~,~
78.1

4 . 9

2.4
3,3
4 , 7
4+8
6*7
6,7

3.9
4 . 4
3+8

246?
27 “,7 !.
3 4 8 6
3275
3 6 0 0
:32 ;?:,
3~i7
4217

454 “

3 0 3
3.53
6 3 9
Ts?

1777
1190

A41.
132?
884

TOTA1. 63
ME6N 67.0 6.? 2735 9 7 0
MEAN A G E ~.4.9
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Appendix 28. Mean fork length and mean dressed weight by length interval for plant-sampled Arctic
char taken by the test fishery at Tourist River, 1979.

Length Fork Length (cm) Dressed Weight (g)
Interval (cm) No. ~lean SD Mean SD

45.0 - 49.9 3 49.5 0.4 1133.3 104.1
50.0 - 54.9 52.3 1.4 1285.3 163.7
55.0 - 59.9 :: 57.4 1.5 1758.3 224.9
60.0 - 64.9 23 62.4 1.2 2197.0 245.0
65.0 - 69.9 21 67.0 1.3 2600.0 349.3
70.0 - 74.9 8 71.4 1.0 3206.3 498.2
75.0 - 79.9 4 76.3 1.4 3550.0 195.8

Total 100

Mean 61.3 6.9 2124.3 694.3
———

Appendix 29. Mean fork length and mean dressed weight by age for plant-sampled
Arctic char taken by the test fishery at Tourist River, 1979.

Age (Yr) No. Fork Length (cm) Dressed Weight (9)
Mean SD Mean SD

8 4 53.8 6.5 1412.5 529.7
9 18 55.4 3.5 1588.9 308.9

10 14 57.6 3.8 1878.6 446.2
11 13 62.1 4.3 2223.1 478.1
12 8 66.5 6.2 2575.0 783.3
13 4 62.3 4 . 9 2012.5 417.1
14 3 65.3 6.0 2416.7 894.9
i5 4 70.8 4.9 2850.0 651.9
16 1 68.7 0 . 0 2800.0 0.0
i7
18 1 70.5 0 . 0 2800.0 0 . 0
:9 1 72.8 0 . 0 3000.0 0 . 0

Total 71

w
m

Mean ll.oa 60.5 6.7 2047.2 643.0

aIndicates mean age.
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Appendix 30. Mean fork  length and mean dressed weight  by length
i n t e r v a l  f o r  p l a n t - s a m p l e d  A r c t i c  c h a r  t a k e n  b y  t h e
t e s t  f i s h e r y  a t  T o u r i s t  R i v e r ,  1 9 8 0 .

LE}JCTH [!RESSFII
INTEF:VAL NEA;4 FORF( UEIGNT(G)

(CM) N o . FEK’CENT LENGTH(CM) MEAN s [1

“TOTAL 65
MEAN 56.5 1642 513

Appendix 31. Mean fork  length and mean dressed weight  by age for  plant-
s a m p l e d  A r c t i c  c h a r  t a k e n  b y  t h e  t e s t  f i s h e r y  a t  T o u r i s t
R i v e r ,  1 9 8 0 .

AGE FORF: 1.F.NCTH(CM) IIRESSEII W E I G H T ( G )
(YR) NO. PERCENT MEAN s [1 MEAN s [t

7 1 .. 4 7 . 3 700
8 10 17 50.2 4.6 1155 331
9 24 40 54.8 5.4 1513 444 -“

10 15 ~~ 59,3 4,A 1373 405
11 8 13 60.R 6.0 1950 450
12 1 2 62,5 ~350
13 1 -~ 69.5 2500

TOTAI. 6 0
MEAN 56.2 6.4 1622 5 1 0
MEAN &GE ? * 4

Appendix 32. !lean  f o r k  l e n g t h  a n d  m e a n  d r e s s e d  w e i g h t  b y  l e n g t h  i n t e r v a l  f o r  p l a n t - s a m p l e d  A r c t i c
c h a r  t a k e n  b y  t h e  t e s t  f i s h e r y  a t  M a n g l e s  B a y ,  1 9 7 9 .

Length
I n t e r v a l  ( c m ) No.

Fork Length (cm)
Mean so

Oressed Weight ( 9 )
Mean so

45.0 - 49.9 2 49.9 0.0 975.0 0.0
50.0 - 54.9 3 53.0 2.5 1316.7 321.5
55.0 - 59.9 14 58.3 1.2 1832.1 143.6
60.0 - 64.9 3 1 62.4 1.5 2175.8 222.4
65.0 - 69.9 21 67.6 1.7 2819.0 333.7
70.0 - 74.9 10 72.2 1.4 3335.0 354.4
75.0 - 79.9 2 75.9 1.3 3500.0 353.6

Total 83

Mean 6 3 . 9 5 . 8 2392 .2 643 .4

--

.
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Appendix 35. Mean fork  length and mean dressed weight  by length
interval for plant-sampled Arctic char taken by the
test fishery at Mangles Bay, Spring 1980.

LENGTH [f~E5SEIl

INTEF:~)AL ME&N FORK WEIGI+T(G)
(Ctl) No . PERCENT LE}JGTH(CM) HE&N 3 [1

Appendix  36 ,  Mean fork  length and mean dressed weight  by age for  plant-
sampled Arct ic  char  taken by the test  f ishery at  Mangles
B a y ,  S p r i n g  1 9 8 0 .

hGE FORK  I.ENGTH(CM) [lfiEsSE[l  W E I G H T ( C )
(YR) No. FEK’CENT ME&N s [1 tlEi4N s [1

11 1 s 65.7 2300
12 ~ 17 50.R ( ) . 4 1 7 0 0 71.
13 5 42 56,2 2,6 ~~~o 30~
15 p 1 7 $!3.3 1 . 4 2 8 0 0 71. –-
1 7 ~ 1 7 72.2 0,8 z650 ~?:?

“roTAl 12

MEAN 66.8 3.9 2446 4 2 0
HEAN  AGE 13+7

Appendix 37, Mean fork length, mean round weight, mean dressed weight, condition factor(K), maturity and sex ratio by length interval for on-site-
sampled Arctic char taken by the test fishery at Mangles Bay, Fall 1980.

LENGTH TIK’ESSF8
IWTERVAL MEAN FORK W E I G H T ( G ) WEIGliT((~) CONllITIOt! t14L.ES FEMALES F’EK’CEN-
( C M ) NO* F’ERCENT LENCTH(CII) MEAN s [1 HF{4P4 s II FACTOK’(K) NO, Z MATURE NO + :{ MATURE FEMALEL-.;

—



Appendix 38. Mean fork length and mean dressed weight by length
interval for plant–sampled Arctic char taken by the
test fishery at Mangles 8ay, Fall 1980.

LENGTH J.IRESSED
I N T E R V A L MEAN FORK W E I G H T ( G )

(Crl) N o . FERCENT LENGTH(CM) MFAN s [1

Appendix 39. Mean fork length and mean dressed weight by age for plant-
sampled Arctic char taken by the test fishery at Mangles
8ay, Fall 1980.

AGE F O R K  LENGTH(Cii) IIRESSEII W E I G H T ( C )
(YR) No. FEFiCENT MEfitJ s [1 MEAN s r!

8 1 ~ 5 8 . 3 ? 1 0 0
1 0 3 6 5 5 . 3 0 . 9 1 8 1 7 29
11 7 1 3 59.8 3 . 3 ~~93 4 3 2
12 7 13 Ao.o 5.0 ~3~9 572
i3 6 12 64.1 3.1 ~79~ 512
14 8 15 5 9 . 3 5.9 3 5 0 0 q~~
1.5 ~~ -< 3 6 6 . 5 6 * 7 3 0 5 8 9 8 4
16 1 ~ 5 6 . 2 3150 .

17 ~ 4 7 6 . 0 1.0 4275 2 4 7
18 1 9~ 6 9 . 7 3500
19 3 6 75.8 0 , 7 3 8 0 0 5 0 8
22 i ~ 76.1 4 1 0 0

“roTA1. 52
MEAN 55,2 7,2 2 9 2 4 9 0 7 ’ - ’
MEAN AGE 1 3 , 8

—

s
D

Appendix 40. Mean fork length, mean round weight, mean dressed weight, condition factor, maturity and sex ratio by length
interval for on-site-sampled Arctic char taken by the test fishery at the Kellett River, 1979.

Round Dressed
Length Fork Length (c:) H ~:j:ht (Q) ~::~~:iOn ~les ~ Fema 1 es
I n t e r v a l  ( c m )  N o . Mean SD No. % F/M

Mature Mature Rat io

40.0
45.0
50.0
55.!)
60.0
65.0
70.0
75.0

- 44.9 3 44.1
- 4 9 . 9 48.1
- 54.9 1: 52.5
- 59.9 11 57.3
- 64.9 6 61.9
- 69.9 - -

- 74.9
- 79.9 i 77.9

0.3 900.0 132.3 766.7 76.4 1 .0498
1.5 1277.8 187.3 1061.1 134.1 1.1412
1.5 1661.5 182.7 1384.6 161.2 1.1513
1.4 2195.5 173.9 1827.3 158.7 1.1718
1.3 2741.7 220.0 2241.7 196.0 1.1563

1.9 5850.0 70.0 4600.0 141.4 1.2416

2 V/A 1
3 6
9 4

10
4 ;

w/A 0.5
2.0
0.4
0.1
0.5

Total 44 - -... 30 - 14 - 0.5

Mea n 54.6 7.4 2002.3 1016.7 1650.0 794.8 1.1522 - - - - -
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Appendix 41. Mean fork length and mean
taken by the test fishery

t

dressed weight by
at Kellett  River,

l e n g t h  i n t e r v a l  f o r  p l a n t - s a m p l e d  A r c t i c  c h a r
1979.

I

Length
Interval (cm) No.

Fork Length (cm)
Mean SD

Dressed Weight (g)
M e a n SD

40.0 - 44.9
45.0 - 49.9
50.0 - 54.9
55.0 - 59.9
60.0 - 64.9
65.0 - 69.9
70.()  - 74.9
75.0 - 79.9

1

:?
29
14

3
1
2

44.7 0 . 0
48.5 1.2
52.7
57.2 i::
62.2 1.7
66.2
71.3 ::;
76.1 0.1

750.0
1045.7
1341.5
1810.5
2250.9
2533.3
3250.0
3950.0

0 . 0
101.0
198.1
161.9
292.9
275.4

0.0
707.1

.,

Total 114

Mean 55.0 5.9 1601.4 583.0

Appendix 42. Mean fork length and mean dressed weight by age for plant-sampled
Arctic char taken by the test fishery at Kellett  River, 1979.

Age (Yr) r~o . Fork Length (cm)
Mean SD

Dressed Weight (9)
Mean S D

8 13 50.6
9 42 53.2

10 32 56.2
11 10 54.0
12 8 60.5
13 1 66.3
14
15 1 71.3

4.2

::;
6.1
7.4
0.0

0.0

1188.5
1428.6
1701.7
1515.0
2281.3
2250.0

3250.0

333.0
383.8
453.7
573.5
931.9

0 . 0

i.o

Total 101 -

!lean 9 . 7a 54.6 5.5 1571.3 564.9

aIndicates mean age.



Appendix 43. Mean fork length and mean dressed weight by length interval for plant-sampled Arctic
char taken by the test fishery at Becher River, 1979.

“1
Length
Interval (cm) No.

Fork Length (cm)
Mean SD

Dressed Weight (g)
Mean SD

40.0 - 44.9
45.0 - 49.9
50.0 - 54.9
55.0 - 59.9
60.0 - 64.9
65.0 - 69.9
70.0 - 74.9
75.0 - 79.9
80.0 - 84.9

2
10
34
33
12
5

;
1

43.6
47.1
52.4
57.5
62.0
67.7
73.1
75.2
84.8

1.1
1.8
1.4
1.4
1.5

::;
0.1
0 . 0

775.0
925.0

1370.6
1734.8
2212.5
2530.0
3200.0
3575.0
4900.0

35.4
137.9
186.7
172.5
228.8
345.7

0 . 0
176.8

0 . 0

Total 100

Mean 56.3 6.9 1691.0 642.9

Appendix 44. Mean fork length and mean dressed weight by age for plant-sampled
Arctic char taken by the test fishery at Becher River, 1979.

Age (Yr) No. Fork Length (cm) Dressed Weigth (g)
Mean SD Mean SD

8 7 47.8 2.9 1000.0 335.4
9 36 53.6 3.3 1465.3 293.7

10 19 56.4 4.1 1644.7 343.9
11 8 58.3 4.7 1850.0 529.8
12 64.0 8.3 2175.0 106.1
13 i 66.1 2.9 2437.5 460.8
14 3 72.1 11.0 3266.7 1422.4

Total 79

Mean 9.8 a 55.8 6.5 1641.8 597.6

aIndicates mean age. .
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Appendix 45. Mean fork length, mean round weight, mean dressed weight, condition factor(K), maturity and sex ratio by length interval for on-site-
sampled Arctic char taken by the test fishery at Becher River, 19B0.

LEIJGTH I!FE25E0
IFJTER’JAL MEAN FOF:K MEIGHT(G) UEIG!;T(G) CON[lITION MALES FEMALES FEFCENT

(CM) No , FERCE~JT LEMJ3TH(CM) MEAN s [t tiE&bJ :, ~, FACTOR(K) t$o . ;L MA TIJRE NO , Z MATURE FEMALES

Appendix 46. Mean fork length and mean dressed weight by length
interval for plant-sampled Arctic char taken by the
test fishery at Becher River, 1980.

LENGTH [IRESSEO
I N T E R V A L MEAN FORF; UEIGHT(G)

( C M ) No. PERCENT LENGTH(GM) MEAN s [1

Appendix 47. Mean fork length and mean dressed weight by age for
plant-sampled Arctic char taken by the test fishery at
Becher River, 1980.

AGE F O R K  LENGTH(Cii) rlRESSEIl  WEIGHT(r
(YR) No. PERCENT IIEAN s [1 MEAN s[l  _,’

7 ~ 1. 54,7 0.1 1725 1 0 6
8 ~~ 16 51,7 5+5 1591 585
9 55 4 0 !34.2 3.7 179? 431

10 4 3 32 5 6 . 3 3,7 1994 44R
11 1.0 7 59,3 6.6 y~43 77h
12 ~ 1 58,h 3,5 2 3 0 0 49:i
13 1 1 71.9 3 4 0 0
14 1 1 6 8 . 4 3 5 0 0 .

“TO  TAI.. lZE
MEAN :,:, ,2 ~6Q 1E70
HEAN AGE 9,4

549



Appendix 48. Mean fork length and mean dressed weight by length interval for plant-sampled
Arctic char taken by the test fishery at Tern Lake, 1979.

“1
Length
Interval (cm)

Fork Length (cm) Dressed Weight (g)
No. Mean SD Mean SD

50.0 - 54.9 2 54.0 1.0 1550.0 282.3
55.0 - 59.9 2 57.1 0.1 1750.0 141.4
60.0 - 64.9 17 62.2 1.5 2123.5 265.2
65.0 - 69.9 9 66.8 1.5 2522.2 276.3
7 0 . 0 -  7 4 . 9 2 70.9 0.9 2800.0 141.4

Tota 1 32

Mean 63.2 4.2 2218.8 395.5

—

Appendix 49, Mean fork length and mean dressed weight by age for plant-sampled
Arctic char taken by the test fishery at Tern Lake, 1979.

Age (Yr) No. Fork Length (cm) Oressed Weight (g)
Mean so Ilean SD

9
10
11
12
13
14
15
16
17
18
19
20

1
4
9
9
2
2

1

54.6
62.2
60.0
64.2
63.7
68.0

67.1

71.5

0 . 0
4.1
3.0

::;
0 . 8

4.4

0 . 0

1750.0
2150.0
1972.2
2272.2
2225.0
2475.0

27;0.0

27;0.0

0.0
612.4
311.4
281.9
318.2

35.4

282.8

6.0

Total 30

Ilean 12. la 63.0 4.3 2201.7 387.2

.

aIndicates  mean age.
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Appendix 50. Mean fork length, mean round weight, mean dressed weight, condition factor(K), maturity and sex ratio by length interval for on-site-
sampled Arctic char taken by the test fishery at Tern Lake, 1980.

LENGTH OF:ESSEII
I}JTERVAL MEAN FORK WEIGHT(C) tiE.Ti;14T(S) CON[lITION
(CM)

MALES FEMALES PERCFNT
)JO, F’ERCENT LENGTH(CM) ME6N s [1 HEA$J SD FACTOR(K) No. Z MATURE No* Z MATURE FEtlOLES

47,7

53,1
5 7 . 4
62.6
66.9
71.7
76.s
3 0 . 0

1383
1980
2408
3145
3727
4470
5150
5200

o
0
0
0
0
0

100
4 8
56
4 9
50
20

0
0

TOTAL 140 7 0 7 7 0 !)
PIEAN

50
50+1 ~840 81? 2434 6 9 7 l,~a

Appendix 51. Mean fork length and mean dressed weight by length
interval for plant-sampled Arctic char taken by the
test fishery at Tern Lake, 1980.

LENGTH IIRESSEII
I N T E R V A L tlEAN  FORK IIIEIGHT(G)

(Cll) NO+ F’ERCENT I..FNGTH(CM) MEAN s [1

Appendix 52. Mean fork length and mean dressed weight by age for plant-
sampled Arctic char taken by the test fishery at Tern
Lake, 1980.

AGE F O R K  lFNCTH(CN) rlRESSEIl  WEIGHT(F
(YR) Ho, F’ERCENT HEAN s [1 MEAN S[l  -’

1
i’

24
34
23

7
3
1

55.1
5.5.7
5 7 , 7
5 0 . 3
61,7
6 4 . 6
6&,j

62+5

3.5
4.2
4,4
6.8
5,1
7 , 8

1 8 0 0
~083
2 1 0 0
?3:18
2467
2758
2933
2350

5 3 4
4 4 5
492
7~4
y, ? (,
575

“TOTAL 91.
NEAN 60.2 5.5 2 3 4 2 579
MEAN AGE 11.~.



Appendix 53. Mean fork length, mean round weight, mean dressed weight, condition factor, maturity and sex ratio by length
interval for on-site-sampled Arctic char taken by the test fishery at the Arrowsmith River, 1979.

R o u n d Dressed
Length Fork Length (cm) Weiqht (g) Weiaht (g) Condition !4al es Fema 1 es
Interval (cm) No. }Iean SD Mean SD !4ean SD Factor Wo. ?( No. % F14

‘1 Mature !Iature Ratio

4 0 . 0  -  4 4 . 9 6 44.5 0 . 5 983.3 8 1 . 6  8 3 3 . 3  6 8 . 3  1 . 1 1 9 2 3 rJ/A 3 N/d

45.0 - 49.9 21 47’.8 1.3 1171 .4  132 .8  995 .2  108 .3  1 .0682 11 ::!

50.0 - 54.9 ;; 52.7 1.5 1709 .7  213 .1  1433 .3  181.3  1.1620 ;: 12 0.5

55.0  -  59.9 57.2 1.5 2231.5 241.8 1872.2 198.2 1.1904 21 6 0.3

6 0 . 0  -  6 4 . 9 7 61.2 1.6 2585 .7  247 .8  2221 .4  175 .3  1.1322 6 0.2

65.0 - 69.9 ; 66.3 1.5 3087.5 295.5 2600.0 147.2 1.0560 ; 1.0

7 0 . 0  -  7 5 . 9 71.9 1.6 3550 .0  353 .6  2975 .0  388 .9  0 .9595 :

Total 103 - 68 - 35 - 0.5

Mean 53.9 5.9 1843.2 616.4 1552.9 517.3 1.1378 - - - - -

Appendix 54. Mean fork length and mean dressed weight by length interval for plant-sampled Arctic char
taken by the test fishery at Arrowsmith River, 1979.

Length
I n t e r v a l  ( c m ) No.

~
Mean SD

Dressed Weight (9)
Mean SD

45.0 - 49.9 16 48.4 1.1 1000.0 104.9
50.0 - 54.9 37 52.3 1.2 1282.4 135.5
55.0 - 59.9 32
60.0 - 64.9

57.2
13

1.4 1707.8
61.9 1.4

217.8
2065.4 217.4

65.0 - 69.9 4
70.0 - 74.9

67.4 2637.5
1 74.0

201.6
::: 3600.0 0.0

Total 103

Mean 55.2 5.3 1544.7 481.6
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Appendix 55. Mean fork length and mean dressed weight by age for plant-sampled
Arctic char taken by the test fishery at Arrowsmith River, 1979.

Age (Yr) No. Fork Length (cm) Dressed Weight (9)
Mean SD Mean SD

7 3 48.4
8 53.4

3; 53.9
1: 26
11

55.3
7

12
57.2

4 58.0
13 2
14

66.2
1 68.2

2.3 1016,7 160.7
4.7 1388.9 431.4

1402.7 318.6
::; 1580.8 385.5
7.2 1714.3 718.6

1575.0 284.3
;:: 2375.0 35.4
0.0 2750.0 0.0

Tota 1 89

Mean 9.6a 54.9 5.0 1509.6 439.7

aIndicates mean age.

Appendix 56, Mean fork length and mean dressed weight by length
interval for plant-sampled Arctic char taken by the
test fishery at Arrowsmith River, 1980.

LENGTH ITK’ESSE1l
INTERVA1. MEAN FORK

(Cn)
WEIGHT(G)

IJO, F’EK’CENT LENGTH(CM) HEAN s II

Appendix 57. Mean fork  length and mean dressed weight  by age for  plant-
s a m p l e d  A r c t i c  c h a r  t a k e n  b y  t h e  t e s t  f i s h e r y  a t  A r r o w s m i  t h  . _ .
R i v e r ,  1 9 8 0 .

AGE FORK l..ENGTH(Ctl)
(YK’) No+

rlK’ESSEtl  WEIGHT(G)
F’ERCENT tlEAN S [I MEAN s [1

8 1 13 46.7 1 1 0 0 . .
7 2 25 5 6 , 8 3.1

1.0
2 0 0 0

3
1 4 1

3 8 58.0
11

[$,5 2333 8 5 0
2 ~~ 64,6 4,7 2975 5:30

“roTA1. 8
MEfiN 5 8 , 0 6.7 ~~56 7Hj
flEAN  AGE 9.8
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Appendix 58. Nean fork lenqth, mean round weight, mean dressed weiqht, condition factor, maturity and sex ratio by lenqth
interval for on-site-sampled Arctic char taken by the test fishery at Elliot Ba.Y, 1979.

—
Round Dressed

Length Fork Length (cm) Weight (g) Weight (g) Condition Males Females
‘f Interval (cm) No. Nean SD Mean SD Mean SD Factor hlo. ~ ?Io . 7:

rlature ~.~ature F/Y
Ratio

50 .0  .  54.9 52.2 0.0 1 4 0 0 . 0  0 . 0 1 2 0 0 . 0  0 . 0 0.9843 l - -
55 .0  - 59.9 ; 57.8 2.0 2000.0  304.1 1785.7  2 4 1 . 0 1.0360 3 - 4 1.3
60.0 - 64.9 ;; 62.6 1.6 2466.7  280.8 2177.8  241.5 1.0028 9 - 9 1.0
6 5 . 0  - 69.9. 67.1 1.3 2975.0  379.3 2633.3  328.4 0.9810 9 - 3 3;
7 0 . 0  - 74.9 5 72.3 1.0 3900.0  282.8 3450.0  239.8 1.9329 4 100 :::
7 5 . 0  - 79.9 2 77.3 0.3 4 6 5 0 . 0  0 . 0 4000.0  141.4 1.0068 1 10; : 100 1.0

Total 45 27 4 18 17 0.6

Mean 64.5 5.5 2762.2 760.3 2438.9 656.5 1.0053

Appendix 59. lflean fork length and mean dressed weight by length interval for plant-sampled
Arctic char taken by the test fishery at Elliot 8ay, 1979.

Length
Interval (cm) No.

Fork Length (cm)
Mean SD

Dressed Weight (g)
Mean SD

4 5 . 0 -  4 9 . 9 1 49.5 0.0 1000.0 0.0
50.0 - 54.9 z 52.8 2.0 1375.0 247.5
55.0 - 59.9 13 57.7 1.7 1753.8 259.4
60.0 - 64.9 19 63.0 1.4 2242.1 227.5
6 5 . 0 -  6 9 . 9 13 67.3 2680.8 366.0
70.0 - 74.9 3 72.6 ;:? 3600.0 624.5
75.0 - 79.9 2 75.4 0 . 4 3775.0 388.9

Total 53

Mean 63.1 5.7 2308.5 664.8
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Appendix 60. Mean fork length and mean dressed weight by age for plant-sampled
Arctic char taken by the test fishery at Elliot Bay, 1979,

Age (Yr) No. Fork Length (cm) Dressed Weight (g)
Mean so Mean SD

.

9 2 54.3 4.0 1425.0 318.2
10 3 59.2 3.7
11

1866.7 175.6
56.5 3.9 1621.4 395.7

12 1[ 63.3
13

2.6 2222.7 314.1
6 64.2 2500.0 658.8

14 4 71.7 ;:: 3412.5
15

651.1
3 65.0 2.5 2250.0 327.9

i6 1 63.3 0.0 2500.0
17 3 70.8 5.9 3183.3 82::!

Total 40

Mean 1 2 . 6 a 6 3 . 0 6 . 1 2 2 9 2 . 5 717.5

*
w

aIndicates  mean age.
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Appendix 62. Determination of estimated yield of Arctic char using the

B a r a n o v  c a t c h  equation.

,
FAN

Baranov catch equation: C = —
z

where: Z = instantaneous rate of total mortality
A = annual mortality rate
F = instantaneous rate of fishing mortality
c = catch in numbers
N = initial number of fish in the population

Using Jayco River 1980 data (Carder 1981):

z = 0.39
A = 0.32
F = 0.22

c = 4990 fish

N
.~ = (4990)(0 .39) = 27 640 fish

FA (0.22)(0.32)

Assuming population at Murchison and Back rivers is at least half that at

Jayco, 27,640/2 = 13,820 was used in the calculation.

Using an exploitation rate of 0.32 (F = 0.40) for !Iurchison and Back rivers:

F = 0.40
z = 0.57
A = 0.43
N = 13 820

c ~ FAN _ (0.40)(0.43)(13 820) = ~11[, fish

z 0.57 ‘–-

Mean round weight per char = 2.9 kg (Table 2.)

Estimated yield = 4170 x 2.9 = 12 093 kg (26 660 pounds).


