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ABSTRACT

Lewis, P.N.B., A.H. Kristofférson, and D.H. Dowler. 1989. Data from fisher-
ies for Arctic charr, Kuujjua River and Holman Areas, Victoria Island,
Northwest Territories, 1966-87. Can. Data Rep. Fish. Aquat. Sci. 769:
iv + 17 p.

The domestic fishery for Arctic charr of the Kuujjua River was monitored
from 1966 to 1978 and the sport fishery from 1966 to 1975. Data were collect-
ed on harvest levels and some measures of effort- were obtained. Although the
sport fishery no longer takes place, the domestic fishery continues. Biolog-
ical data from samples of the domestic catch in 1978 and 1987 are presented.
Results of a tagging study in 1969 indicate that charr overwintering in the
Kuujjua River system are taken in the sea by the summer domestic fishery near
the community of Holman. A commercial harvest of 600 kg has been taken each
year since 1979. Biological data from samples of charr taken by a test fish-
ery in the Safety Channel area in 1982 and 1983 are presented. Results of
tagging in Safety Channel in 1983 indicate that Kuujjua River charr were taken
by this fishery.

Key words: fish catch statistics; fisheries; monitoring; sampling (biologi-
cal); Salvelinus alpinus (L.); tagging.

RESUME

Lewis, P.N.B., A.H. Kristofferson, and D.H. Dowler. 1989. Data from fisher-
jes for Arctic charr, Kuujjua River and Holman Areas, Victoria Island,
Northwest Territories, 1966-87. Can. Data Rep. Fish. Aquat. Sci. 769:
iv + 17 p.

La péche d 1'omble arctique de la riviére Kuujjua a fait 1'objet d'une
surveillance, de 1966 d@ 1978 dans le cas de la péche domestique et de 1966 &
1975 dans celui de la péche sportive. On a recueilli des données sur la
récolte ainsi que certaines données sur 1'effort de pé&che. Bien que la péche
sportive ait cessé, la p&che domestique se poursuit. On présente les données
biologiques tirées des é&chantillons de la récolte domestique de 1978 et de
1987. Les résultats d'une étude de marquage réalisée en 1969 indiquent que
1'omble qui passe 1'hiver dans le bassin de la riviére Kuujjua est capturée en
mer par la péche domestique d'été situe prés de la communauté de Holman. Une
récolte commerciale de 600 kg a &té obtenue chaque année depuis 1979. On
présente également des données biologiques provenant d'échantillons d'ombles
capturédes dans une pécherie expé@rimentale située dans la région du chenal
Safety en 1982 et 1983. Les résultats d'une étude de marquage réalisée dans
le chenal Safety en 1983 indiquent que 1'on capture de T'omble arctique de Ta
riviére Kuujjua par cette pécherie.

Mots-clés: statistiques sur les prises; pécheries; surveillance;
8chantillonnage biologique; Salvelinus alpinus (L.); marquage.




INTRODUCTION

Anadromous (searun) Arctic charr, Salve-
linus alpinus (L.), spawn and overwinter Tn the
Kuujjua River, This stock has a history of ex-
ploitation. The people of Holman, Northwest
Territories, have long utilized it for domestic
{food) fishing, a sport fishery took place at
the mouth of the river from 1966 to 1975 and a
small commercial fishery began in 1979. Today,
the domestic fishery continues as a very impor-
tant food source for Holman residents and the
commercial quota (600 kg annual) is harvested
each year and sold within the community.

The Department of Fisheries and Oceans
(DFO) monitored the sport fishery at the Kuujjua
River annually from 1966 to 1975 and the domest-
jc fishery from 1966 to 1978. Additionally,
biological data on the stock were collected from
the domestic fishery in 1978 and again in 1987,
Tagging studies were carried out on the XKuujjua
River in 1969 and at Safety Channel in 1983,

For some time, residents of this community
have expressed an interest in further develop-
ment of commercial fishing in the Holman area
and towards that end have requested that DFQ in-
crease the small commercial quota on the
Kuujjua. Given the importance of the domestic
fishery and the possibility that an increase in
the commercial harvest could result in overex-
ploitation of the Kuujjua River Arctic charr
stock, DFO advised the people of Holman to con-
duct exploratory fishing in other, preferably
unexploited, river systems to increase commer:
cial production. As a result, test fisheries
were conducted down the coast from Holman in the
Safety Channel area of Prince Albert Sound in
1982 and 1983 but results suggest that Arctic
charr taken in this area in summer are likely to
be feeding Kuujjua River fish, Subsequent test
fisheries have concentrated on more distant lo-
cations such as the Kuuk and Xagluk rivers
(Baker 1986; Stewart and Sparling 1987; McGowan
1989) and Naloagyok and Kagloryuak rivers
(McGowan 1989) farther up into Prince Albert
Sound.

This report reviews and summarizes the in-
formation obtained to date on the Kuujjua River
Arctic charr stock., The biological data col-
lected during the 1982 and 1983 test fisheries
in Safety Channel are included,

MATERIALS AND METHOOS
STUDY AREA

The Kuujjua (Kuujjuar) River (71°16'N,
116°49'W) flows into Minto Inlet approximately
80 km northeast of the community of Holman
(Fig. 1). The river system is fairly large,
with headwaters approximately 240 km to the
east. The river bed is mostly gravel and
stones with some sections of boulders. The ri-
ver is navigable for about the first 3 km from
the sea after which it becomes shallow with nu-
merous rapids. None of these, however, appears
large enough to impede movement of fish, The

first lake upstream, Tatik or Fish Lake, is re-
ported to be the major spawning area for charr,
The extent to which charr migrate further up-
stream in the system is not known. There is a
set of falls between the second and third up-
stream lakes but it may not obstruct fish move-
ment.

In addition to charr, lake trout (Salve-
linus namaycush) are found in the Kuujjua River,
and least cisco (Coregonus sardinella), white-
fish (Coregonus clupeaformis), ninespine sti-
ckleback (Pungitius pungitius) and fourhorn
sculpin (Myoxocephalus quadricornis) have also
been reported (Stewart and Bernier 1982).

THE FISHERIES

Domestic fishery

The Kuujjua River domestic fishery takes
place in the fall just after freeze-up, usually
in early to mid-October. Although other areas
are fished, the main fishing area is Tatik Lake
(Fig. 2). Fishing is done with gillnets set un-
der the ice with the aid of a long pole or an
ice jigger. The nets used are short, about 25 m
long and 1-2 m deep. Generally 114 mm mesh size
is used although mesh as small as 76 mm has been
recorded. Recently, 139 mm mesh has become more
common. The nets rest on the bottom and are
checked daily, weather permitting. The catch is
frozen on site and some is transported back to
the community whiie the remainder is stored in
shelters built of ice blocks and used later in
the winter. In addition to the fall fishery,
domestic fishing is also done at the mouth of
the Kuyujjua and in the sea near the community of
Holman during the summer months.

The Kuujjua domestic fishery was monitored
from 1966 to 1978 by residents of Holman on con-
tract to DFO. From 1966 to 1970 the number of
fishermen involved each year was recorded and
the number of charr taken was estimated. After
1970, the total catch of charr was tallied each
year. The survey also included data on the num-
ber and {sometimes) length of nets used, Start-
ing in 1972 the number of days spent fishing was
recorded and the total catch of lake trout was
tallied as well. In 1972, fishermen were in-
structed to report the charr catch as either
"red bellies® (spawners) or "silvers® (non-
spawners)., In an effort to obtain information
on mean weight of charr in the catch, monitors
were instructed in 1974 to weigh a random sample
of at least 100 charr each year. However, it is
not clear whether this was done. Relijable data
on mean weight were not obtained until 1975,
when the total weight of the harvest, to the
nearest 0.45 kg (pound}, round weight, was re-
ported.

Biological sampling of the Tatik Lake do-
mestic catch was done by DF0 personnel in Oct-
ober 1978, A random sample of 207 charr from
the catch was examined and fork length (+ 1 mm)
and round weight (+ 50g) were taken. Tex and
maturity were determined from the condition of
the gonads. Sagittal otoliths were taken for
age determination. Age was determined as de-



scribed by Kristofferson and Carder (1980) and
followed Grainger (1953). A second random sam-
ple of 304 charr was sampled for fork Tength and
round weight only.

An additional sample of 110 Arctic charr,
taken in July and August, 1978, from domestic
nets set in the sea near the community of
Holman, has been made available, This sample
was taken by a local resident on contract to DFO
scientists from Ste. Anne de Bellevue, Quebec as
part of a study on seals in the Holman area.
Data fnclude fork Tength (+1 cm), round weight
(+10 g), sex, and age. Ages were determined as
described earlier in this report.

The Tatik Lake domestic fishery was again
sampled for biological data in October, 1987,
This was done by members of the Holman Hunters
and Trappers Committee on contract to the Fish-
eries Joint Management Committee (FJMC), a joint
Inuvialuit - DFO committee to assist Canada and
the Inuvialuit fn administering the rights and
obligations relating to fisheries under the
Inuvialuit Final Agreement. Sampling took place
in October on the fishery at Tatik Lake. A to-
tal of 198 charr were sampled for fork length,
round weight, and sex; ages were determined by
DFO from sagittal otoliths,

In addition to monitoring, a tagging pro-
gram was carried out in 1969 by DFQ personnel,
A total of 147 charr were captured at the mouth
of the Kuujjua River (Fig. 2) in late June dur-
ing their seaward feeding migration, tagged with
Petersen disc tags and released.

Sport fishery

Great Bear Lodge, located on Sawmill Bay,
Great Bear Lake, established an outpost camp at
the mouth of the Kuujjua River (Fig. 2) in 1966
for the purpose of offering guests an opportun-
ity to angle for Arctic charr. Anglers were
flown in for brief periods between mid-July and
late August. Local residents of Holman, on con-
tract to DFD, recorded the number of anglers and
their catch each year from 1966 to 1975 with the
exceptions of 1968 and 1969. This operation was
phased out after 1975 because the lodge was
laoking for a closer site from which to catch
charr,

Commercial and test fisheries

DFQ established an annual commercial quota
of 600 kg on the Kuujjua River in 1979 to allow
residents of Holman to sell charr to tourists
visiting the community. The commercial catch is
taken coincident with the summer and fall domes-
tic fishery and the minimum mesh size required
is 139 mm as specified in Schedule V of the
Northwest Territories Fishery Regulations. In
recognition of the extent and importance of the
domestic fishery to Holman residents, the com-
mercial quota remains small so as not to jeopar-
dize the Kuujjua River charr stock. Efforts to
expand the commercial fishery have thus been
directed toward areas other than the Kuujjua
River system.

Test fisheries are conducted to determine
the potential for developing commerical fisher-
jes (Kristofferson and McGowan 1981), A provi-
sional quota is assigned to the area in ques-
tion, records are kept of the effort required to
catch the provisional quota, and a biological
sample of the catch is taken to determine stock
status at the onset of fishing. DFD issued a
test fishery permit to the Inuvialuit Develop-
ment Corporation to take 1 350 kg {round weight}
of Arctic charr from the Safety Channel area
(Fig. 2) in August, 1982, Fishing took place in

salt water using 139 mm mesh gillnets. A tota)

of 131 charr were sampled for biological data by
staff from the Department of Renewable Re-
sources, Government of the Northwest Terri-
tories, Coppermine, NWT., Length, weight, and
sex were recorded and ages were determined from
sagittal otoliths by DFQ personnel.

The test fishery was repeated in the
Safety Channel area in August-September, 1983.
Biological data, as described earlier, were re-
corded by DFO personnel from 137 charr sampled
on site. Additionally, 31 Arctic charr were
captured by gillnets (114 and 139 mm mesh) dur-
ing the fishery, tagged with Floy anchor tags,
and released.

RESULTS
DOMESTIC FISHERY

Records of the domestic harvest are pre-
sented in Table 1. During the survey period the
number of fishermen ranged from 8 to 30. Over-
all it has remained relatively constant (mean =
23) with the exception of the first two years.
Effort, expressed in number of person-days (no.
of fishermen x no. of days), ranged from 113 to
316 (mean = 221). Effort, expressed as net-days
(no. nets x no. of days of fishing), ranged from
324 to 1 339 (mean = 796). The catch of Arctic
charr, in numbers, has varied from 1 704 to ap-
proximately 4 000. Mean annual harvest for the
entire survey period {including estimated cat-
ches) was 3 200 charr (SD = 766), while mean an-
nual harvest for the period where the catch was
actually tallied each year (1971-78) was about
2 900 charr (SD = 842), Lowest catches were re-
corded in 1974 (1 704 charr) and 1978 (1 986
charr), The low catch appears to be related to
effort, Lowest effort (net-days) was recorded
in 1974 and 1978 as well., Interestingly, catch-
per-unit-effort (CPUE) expressed as no., charr/
net-days was highest during these two years.

In the early years of the survey accurate
information on the mean weight of charr taken in
the domestic fishery was very difficult to ob-
tain, Although the number of fishermen was re-
corded each year, total harvest in numbers of
charr was estimated. Consequently mean weight
was estimated as well. Mean round weight for
the period 1966-72 inclusive was estimated at
3.18 kg (7 pounds) although this figure could
not be confirmed. A sample of the domestic
catch taken on 7 and 26 August 1966 revealed a
mean round weight of 1,58 kg (3.5 pounds) (N =
368). However, this sample was obtained at or



near the mouth of the Kuujjua from 76-127 mm
mesh size gillnets and may not have been repre-
sentative of the size of charr taken through the
ice on Tatik Lake in October of that year. Est-
imates of the mean size in 1973 and 1974 were
2.95 kg (6.5 pounds) and 2.27 kg (5 pounds), re-
spectively. Total weight of the catch was not
calculated for the years 1967-74 because of the
uncertainty regarding the accuracy of the esti-
mates of mean weight during that period. Total
annual harvest (round weight) for the years
1975-78 ranged from 4 487 to S5 862 kg with a
mean of 4 900 kg (SD = 660). The mean size of
charr in the catch was 1.87 kg (SD = 0.47) and
ranged from 1.19 kg in 1975 to 2.26 kg in 1978.

Generally, the percentage of current-year
spawners in the domestic catch was Tow compared
with nonspawners. Excluding 1974, the mean was
4.8% per year. Tatik Lake, where the fishing
took place, is a known spawning ground for
Arctic charr. Charr do not spawn in consecutive
years in the central Arctic, and the number of
spawners is small, only about 2-7% of the total
migratory stocks (Johnson 1980). Therefore, the
number of spawners taken in the domestic catch
at Tatik Lake could have been taken in direct
proportion to their abundance. The exception
was 1974 when almost 26% of the catch was
reported to be spawners. The reason for this is
not known. That year, the lowest domestic har-
vest was recorded. Perhaps some fishing took
place on the spawning grounds. As noted pre-
viously, CPUE was high, suggesting a concentra-
tion of charr.

The catch of lake trout was much less than
that of Arctic charr. Mean number taken from
1972 to 1978 was 394 (SD = 211). It ranged from
a high of 774 in 1975 to a low of 155 in 1978.
The lake trout harvest, to some extent, appears
also to be related to effort. Low catches were
reported in 1974 and again in 1978 when effort
was low. However, at least for 1984, CPUE for
Take trout was high.

Data from the biological sample taken at
Tatik Lake on October, 1978, are presented in
Tables 2 and 3. Mean age was 10.4 years (N =
164) and ranged 7 to 16 years. Mean length was
555 mn (N = 511) and ranged 388 to 875 mm. Mean
round weight was 2.26 kg (N = 511). The sex ra-
tio favoured males 1.20:1. Mean condition fac-
tor, K, was 1.23. Age- and length-frequency
distributions of the samples are shown in Fig. 3
and 4, respectively. Modal age was 9 years and
modal length was 500-550 mm.

The data from the biological sample taken
during the summer domestic fishery in the sea
near Holman, 27 July to 3 August, 1978 are pre-
sented in Tables 4 and 5. Mean age was 14.6
years (N = 82) and ranged 9 to 21 years. Mean
Tength was 705 mm (N = 110) and ranged 410 to
860 mm. Mean round weight was 4.18 kg (N =
110). The sex ratio favoured females 1.14:1.
Mean condition factor, K, was 1.17. Age- and
Tength-frequency distributions are shown in
Fig. 3 and 4, respectively. Modal age was 16
years and modal length was 700-750 mm and 800-
850 mm. Caution should be used in comparing
these data with the data collected from Tatik

Lake in October 1978. Although it is assumed
that the same mesh size was used in both fisher-
jes, it is not known if the summer sample (27
July - 3 August) was random.

The data collected during October, 1987,
from the domestic fishery at Tatik Lake are pre-
sented in Tables 6 and 7. Mean age was 13.8
years (N = 169) and range was 10 to 19 years.
Mean length was 640 mm (N = 198) and range was
505 to 817 mm. Mean round weight was 3.04 kg (N
= 198). Sex ratio favoured females 1.18:1.
Mean condition factor, K, was 1.12. Age- and
Tength-frequency distributions of the samples
are shown in Fig. 3 and 4, respectively. Modal
age was 13 years and modal length was 600-650
mm. Comparison with the 1978 data may not be
valid since it is likely that the use of 139 mm
mesh size gillnets was more prevalent in 1987
than in 1978.

Results of the 1969 tagging program indi-
cate that 32 of the 147 charr tagged in June
were recaptured by the various fisheries by the
end of December of that year. A total of 56
tags had been returned by the end of 1970 and
the total reached 73 by the end of 1973. Most
of the recaptured charr (55%) were taken in the
summer domestic fishery in the sea near the com-
munity of Holman (Fig. 2), indicating that this
fishery impacts the Kuujjua River charr stock.
Some charr were taken as far as 25 km east of
Holman into Prince Albert Sound (Safety Channel
area). The remainder of the returns came from
Tatik Lake (33%) and the mouth of the Kuujjua
River (12%).

SPORT FISHERY

Records of the sport fishery are presented
in Table 8. The number of anglers on the river
varied from as few as 22 in 1970 to as many as
142 in 1967 and 1973. Mean number of anglers
per year was 84 (5D = 46), excluding 1968 and
1969 when numbers were estimated. Mean annual
harvest, in numbers of charr, was 200 (SD =
171). The harvest per angler varied from a high
of 5.7 charr in 1972 to a low of 0.4 charr in
1975. Total harvest (sport and domestic combin-
ed) is also shown. The harvest data are most
reliable from 1971 on, when tallies of the
catch, rather than estimates, were done. There-
fore, the total mean annual harvest (sport and
domestic combined) on the Kuujjua for the period
1971-75 was 3 340 charr (SD = 858). As stated
earlier in this report, data on mean weight of
charr was very difficult to obtain for the earl-
ier years of the surveys hence harvest statis-
tics, in round weight, are not presented where
only estimates of mean weight are available.
Estimated mean round weight of charr in the an-
gled catch was reported to be 2.72-3.63 kg (6-8
pounds). However, the accuracy of this estimate
cannot be determined from available information.

COMMERCIAL AND TEST FISHERIES

The commercial quota of 600 kg for Kuujjua
River Arctic charr has been reported to have
been taken each year since its inception in



1979. No biological samples of the commercial
catch per se have been taken.  However, the
fishery takes place coincident with the summer
and fall domestic fishery and, although giilnets
of minimum 139 mm mesh size are required, some
charr taken in the smaller mesh sizes used by
the domestic  fishery are probably sold
commercially, Therefore, the biological data
presented in this report (Tables 6 and 7; Fig. 3
and 4) for the October, 1987, domestic fishery
at Tatik Lake are probably representative of the
commercial catch as well,

Data from the test fishery conducted at
Safety Channel in late August, 1982, are shown
in Tables 9 and 10. The provisional quota of 1
350 kg round weight was reported to have been
harvested and the charr were transported to
Inuvik for sale. Mean age was 12.0 years (N =
119) and ranged from 8 to 17 years. Mean length
was 633 mm (N = 131) and ranged from 340 to 810
mm. Mean round weight was 3.40 kg (N = 131).
The sex ratio favoured females 1.26:1. Mean
condition factor, K, as 1.32. Age- and length-
frequency distributions of the sample are shown
in Fig. 5 and 6, respectively., Modal age was 12
years and modal length was 600-650 mm,

Data from the test fishery conducted in
Safety Channel in late-August to early Septem-
ber, 1983 are shown in Tables 11 and 12. A to-
tal of 896 kg (round weight} of the 1 350 kg
quota was harvested and the charr were sold in
Inuvik, Mean age was 12.5 years (N = 113) and
ranged from 9 to 20 years. Mean length was 629
mm (N = 137) and ranged from 410 to 862 mm,
Mean round weight was 3.18 kg. The sex of the
fish was not determined because the samples were
returned intact to the fishermen. Mean condi-
tion factor, K, was 1.22.

Age- and length-frequency distributions of
the sample are shown in Fig. 5 and 6, respect-
ively. Modal age was 12 years and modal length
was 500-650 mm,

To date, seven of the 31 charr tagged dur-
ing the 1983 test fishery in Safety Channel have
been recaptured. Four were taken in the Kuujjua
River,Tatik Lake area (Fig.2), two in the Safety
Channel area and one from the Kagloryuak River
at the head of Prince Albert Sound,
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Fig. 3. Age-frequency distribution of Arctic charr sampled from the domestic fishery,

sea coast-Holman area, July-August 1978; Tatik Lake, October 1978; Tatik Lake,
October 1987.
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Fig. 4. Length-frequency distribution of Arctic charr sampled from the domestic fishery,
sea coast-Holman area, July-August 1978; Tatik Lake, October 1973; Tatik Lake,
October 1987.
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Fig. 5. Age-frequency distribution of Arctic charr sampled from test fisheries in the
Safety Channel area, August 1982; August 1983.
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Safety Channel
Prince Albert Sound, August,1982
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the Safety Channel area, August 1932; August 1983.
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Table 1. Domestic fishery harvest data, Kuujjua River, 1966-78.
S = S S s =

A. Charr L. Trout
Total

Year No. Person- Net- No. Round wt. % No.

Fishermen Days Days Caught (kg) Spawners Caught
1966 16 3600 ! 57002
1967 8! 4000*
1968 20* 3500*
1969 28 3500*
1970 25 3800"
1971 23 1339 3994
1972 24 180 952 3063 556
1973 28 235 797 3367 3.4 422
1974 27 113 324 1704 25.9 308
1975 25 316 957 3782 4487 3.9 774
1976 21 311 884 2022 469 6.3 295
1977 25 175 685 3046 5862 2.2 249
1978 30 218 347 1986 4488 ° 8.2 155

! Estimation, based on interviews with fishermen after each fishing season
ended.

2 Calculated using mean round weight per charr of 1.58 kg based on sample of
catch (N = 368).

3 Calculated using mean round weight per charr of 2.26 kg based on sample of
catch (N = 511).
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Table 8. Sport fishery harvest and total harvest (domestic and sport) of
Arctic tharr, Kuujjua River, 1966-75.

— — —

Sport Harvest Total Harvest

Year No. No. No. Per No.

Anglers Caught Angler Caught
1966 84 133 1.6 37331
1967 142 569 4.0 4569}
19682 80 400 39001
19692 125 500 - 40001
1970 22 110 5.0 39101
1971 39 119 3.1 4113
1972 57 325 5.7 3388
1973 142 135 1.0 3502
1974 118 187 1.6 1891
1975 66 27 0.4 3809

1 pomestic harvest estimated. See Table 1.
Number of anglers and sport harvest are estimates,
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Table 11. Biological data by age group for Arctic charr sampled
from the test fishery (gilinets,139 mm mesh size),
Safety Channel, 23-25 August 1983.

AGE FORK LENGTH(MM) _ROUND WEIGHT(G)

(YR) NO.  PERCENT  “MEAN SO MEAN SO
9 3 3 472 27 1133 189
10 4 4 536 85 1888 769
11 21 19 590 51 2483 892
12 30 27 622 45 3053 776
13 29 26 648 41 3407 771
14 17 15 648 47 3538 954
15 4 4 678 53 4113 1211
16 3 3 636 55 3033 764
17 1 1 815 - 6900 -
20 1 1 862 - 7350 -

TOTAL 113

MEAN 626 66 3128 1118

MEAN AGE 12.5

Table 12, Biological data by length interval for Arctic charr
sampled from the test fishery (gilinets,139 mm mesh
size), Safety Channel, 23-25 August 1983.

TENGTH ROUND

INTERVAL MEAN FORK WEIGHT(G
(MM) NO.  PERCENT  LENGTH(MM)  NMEAN D K
300 ; 1 378 300 141 1.13
450 3 2 476 1133 104 1.05
500 11 8 527 1673 268 1.14
550 19 14 581 2284 242 1.16
600 55 40 627 3025 393 1.23
650 29 21 672 3895 488 1.28
700 16 12 716 4713 632 1.28
800 1 1 815 6900 - 1.27
850 1 1 862 7350 - 1.15

TOTAL 137

MEAN 629 3182 1121 1.22
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