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1.0 | NTRODUCTI ON

The residents of Paul atuk, N.WT. have traditionally
harvested the |ocal resources of Arctic charr for donestic
consunpti on. The majority of these fish have been taken from
the Hornaday River which is located 14 km east of Paul atuk.
Two other systems in the vicinity, the Brock R ver and an
unnaned | ake, have anadronobus Arctic charr popul ations but
fishing pressure in these |I|ocations has been relatively
insignificant (P. Geen, Paul at uk  HTA, I nuvi Kk, per sonal
conmmuni cation) . In 1972 a sport fishing |lodge was
established on the Hornaday River by the Paulatuk Hunters and
Trappers Association (HTA). The lodge, |ocated 9 km upstream
from the nmouth of the river, operated for two years and was
then closed due to lack of interest. Resi dents report that
the nunber of fish taken during this period was mninal and
that current angling pressure remains |imted.

In 1968 a comercial fishery was established on the
Hornaday River by the local residents and a quota of 6,800 kg
round weight (rnd. w. ) was set by the Departnent of
Fi sheri es and Cceans (DFO). The quota has remai ned unchanged
to date and since 1977 the fishery has produced anaverage of
5,125 kg annually (Table 1). |n the past six years the total
quota has been reached only once.

Commercial fishing has traditionally been conducted at
the nmouth of the Hornaday River during the nonth of August.
Approxi mately eight to ten fishernen are involved, wth each
individual wutilizing one or tw monofilament gillnets (139 mm
stretched mesh) of 50 to 100 metresin length. The fish
captured are dressed on site and returned to Paul atuk by boat
where they are placed in a blast freezer. The majority of
these fish are sold in Inuvik, with a few being sold locally
t hrough private sal es.

In recent years, the Paul atuk HTA has been approached by
the market in Inuvik to provide a fish of higher quality,
i.e. fresher condition and without gillnet marks on the skin.
Interest was al so shown for an increased harvest as approx-
imately 1000 kg of Arctic charr had to be inported into
Inuvik fromthe eastern arctic in 1985 (Paul Mrk, U u Foods,
I nuvi k, personal comunication). This, coupled wth the fact
that the HTA had expressed concern in recent years over
reduced catches from the Hornaday River, pronpted the
initiation of the present study. This study, devel oped by
the Paul atuk HTA, the DFO, and the Econom c Devel opnent and
Touri sm Branch of the Governnent of the Northwest Territories
(G\WI), proposed to construct a conduit weir on the Hornaday
River to nonitor the upstream mnigration of Arctic charr
during the fall of 1986. The prinary objectives of the study
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were to 1) conduct a total stock assessnent of the upstream
mgrating charr population in order to determ ne whether or !
not quotas should be raised or lowered and 2) to conduct a
feasibility study on the use of a fish weir for comercial
fishing on the Hornaday River.

This project has been funded by the DFO (Government of

Canada) and
the GNWT.

North/South
Paul at uk HTA.

the Economic Development and Tourism Branch of ;
The study was conducted under contract by |
Consultants Inc. wth the assistance of the ‘
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2.0 STUDY AREA DESCRI PTI ON ‘

Originating approximately 100 km due north of Dease Arm |
on Great Bear Lake, NWT., the Hornaday River runs northwest |
for 260 km through the Mlville Hlls before enmptving into |,
Darnley Bay in the Amndsen Qlf region of the Arctic Ocean !
(Fig. 1). During high tide the mouth of the Hornaday River |
(69" 21"N 123" 42"W is approximately 40 mnutes by boat to
the east of Paulatuk. Traveling tine increases greatly at
low tide as the southern end of Darnley Bay is extrenely
shal | ow and contai ns numerous sand bars.

i
{
i
t

The nmouth of the Hornaday River consists of a broad
delta that stretches approximately 7 km across and 7 Kkm
i nl and. The river bed is predomnantly sand and gravel and
consists of nunmerous channels averaging less than one metre
in depth. Further upstream the channels converge and the
river cuts through an escarpnment which rises to over 200 min
height. Here the river bed is bordered by steep cliffs of
over 30 m beneath which lie broad flood plains. Large
cobble, rocks and alternating rapids and deep holes becone
nore predom nant further upriver. Approxi mately 45 km
upstreama 20 m waterfall exists which is thought to bl ock
all further wupstream fish mgrations (Sutherland and Col ke,
1978).

The Hornaday River is generally between 40 and 100 m
wide with depths ranging fromless than .5 mto 3 m or nore.
The water is generally <clear except in spring or after
rainfall when debris out of the surrounding Melville Hills

makes the water extrenely turbid. Runoff in the watershed
occurs quickly and water levels and river widths tend to
fluctuate significantly with respect to the weather. There

are no major lakes wthin the 14670 sq. km wat er shed.
However, there are a nunber of shallow headwater |akes that
drain into the systemvia small creeks.

w
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3.0 METHODS AHD MNATERI ALS

3.1 TYPE OF WEIR CONSTRUCTED

Historically, the Inuit of the Canadian Arctic have used
stone weirs for donestic fishing. Although this practice is
rarely used today, various designs of weirs have been used by
bi ol ogi sts to assess mgratory fish popul ations since 1938.

The construction of the weir used in the 1986 Hornaday
River test fishery was based on a design of a conduit fence
by Anderson and MDonald (1978). This design was nodified
slightly by placing the conduit <closer together (3.2 cm
centres) to insure that a total count of upstream mgrants
was achi eved. Further nodification included the addition of
a holding pen for the comrercial fishery. Alist of the weir
materials is presented in Appendix I.

A conduit weir was selected over other designs primarily
because of its superior qualities of strength, l|ongevity and

portability. It was necessary to use a weir design that
could withstand the water velocity and vol une of the Hornaday
River as well as be re-assenbled in subsequent years for

further commercial fishing. The weir material also had to be
portable enough to be transported by aircraft and by snall

al um num fi shing boats. O her design advantages as conpared
toa wre nmesh weir include: decreased nortality and danmage
to fish, ease of construction in high water velocities,

ability to follow bottom contours, a reduced tendency to clog
up with debris, and the incorporation of a sorting nmechani sm
to retain only the |large commercial sized fish.

Materials for the weir were purchased in Wnnipeg and
shipped to Inuvik via truck. Based on reports that the river
was 40 mw de, 85 mof fencing material was acquired. Lunber
for the weir was purchased in I|nuvik.

3
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3.2 SITE SELECTI ON

On August 5 a survey of the river was conducted in order
to select an appropriate site to construct the weir. A
suitable location was found approximately 3/4 km above the
convergence of the delta channels at 690 18’N 1230 46°'W (Fig.
1). The river at this point was 1.2 m deep and 85 m w de.
The current was slow enough to allow for construction of the
fence and the substrate consisted of |arge cobble which would
elimnate undercutting problens. Most inportantly, because
of inaccessibility to the site by boat due to Ilow water
levels in the delta, a landing strip suitable for a wheel
equi pped Twin Oter aircraft was located within 600 m Thi s '
facilitated delivery of the fencing material to the site and
the transport of commercial fish to the market.

303 WEIR CONSTRUCTI ON

On August 6 materials for the weir were flown direct
fromlnuvik to the weir site. Three Twin Qter |oads of 1460
kg each were dropped off at the airstrip and transferred oy
Al  Terrain Cycle (ATC) and wooden sled to the riverside.
Construction of the weir and trap took six nen three days to
conpl et e. This included cutting conduit and |unber,
assenbling tripods, building the trap and assenbling the weir
in the river.

The trap (Fig. 2) was constructed of spruce “2 x 4$s”,
1.27 cm spruce plywood and 2.54 cm stucco wre. [t was
placed in 0.6 mof water, 25 m from shore and was held down
by rocks piled on “2 x 4“ cross nenbers nailed to the bottom
The conduit fence (Fig. 3) was assenbled follow ng the nethod
used by Anderson and MDonald (1978) and was attached to the
trap by 2.54 cm stucco wire and stove pipe wre.

Based on a river wdth estimate of 40m insufficient
conduit had been purchased (85n) to construct a weir of 135m
across the entire 85m wdth of river at the selected
| ocati on. Ther ef or e, approxi mately 50m of the weir and
hol di ng pen had to be conpleted using stucco wire and t-bars.
The original plan was to renove every second conduit fromthe
upstream side of the holding pen to act as a sorting
mechani sm and effectively concentrate only the larger sized
fish for comercial harvest. However, the use of stucco wire
did not allow for this and therefore fish had to be selected
by dipnet from the trap and then placed in the holding pen.
Al t hough the weir became fully operational for enunerative
pur poses on August 9, the holding pen was not installed until
August 18. The layout and dinensions of the weir are
illustrated in Fig. 4.

'S
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3.4 BIOLCd CAL EVALUATI ON

All fish that passed through the trap were enunerat ed.
Fish were either counted as they passed through a sliding
door on the upstream side of the trap or dipnetted in the

trap and counted as they were released. Approxi mately 50
Arctic charr were live sanpled each day for length (+1 mm
and wei ght (+25 g). Due to inclenent weather and |ack of

manpower this was not always possible. Each |l ength interval
in the daily length frequencies was wei ghted according to the
strength of the run on that particular day and the cunul ative
totals were used to calculate a total length frequency. The
average length and weight for the entire run was also

calculated in a simlar way. In order to establish a | ength-
age relationship, ten fish from each 5 cm length interval
were dead sanpled and sagittal otoliths extracted. The

otoliths were “aged” by DFOS Fish and Marine Mamal
Managenment Division. A sanple of 50 Arctic charr and 50
broad whitefish were individually bagged and sent whole to
the freezer in Paulatuk. Fromthere they were sent to Inuvik
to be picked up by DFO staff for further analysis.

Analysis of biological data was performed using the
Statistical Analysis System (1979). A weight-length
rel ati onship was cal cul at ed by wusing a |least square
regression analysis on logarithmc transformations of fork
l ength and round weight. The relationship is represented as:

Logio W= a + b (Logie L)
The relative condition factor K was cal cul ated by:

K= wx 103
L3

L = Fork Length (mmg
w = Round Weight (g

Mean condition factors were cal culated for each day and age.

A nortality rate was calculated by applying the age-
length relationship generated fromthe stratified dead sanple
to the cumulative daily length frequency. The percentage of
each age in each 50 mm length interval of the stratified dead
sample was determined and then applied to the cumulative
daily length data. An age frequency was then calcul ated and
a catch curve fitted to the data. Instantaneous total
mortality (Z) was calculated using a least squares regression
on the descending limb of the catch curve. nly age groups
that were fully recruited into the mgration were used in the
cal cul ati on.

0 Z]
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3.5 COMMERCIAL FI| SHERY

On August 4 a neeting was held between the Project
Bi ol ogi st and the Paul at uk HTA. It was decided that the weir
test fishery would renove 1400 kg, dressed weight (dr. wt.),
of commercial fish in order to pay the salary of the two
| ocal fishermen who would work on the project. The remaining
4500 kg (dr. w.) of the quota was to be taken by gillnet
fishermen at the nmouth of the river. Arrangenments with Uu
Foods to purchase the entire quota had previously been nade.

Conmenci ng August 18, fish passing through the trap were
selected by “eye” for size and released into the adjacent
hol di ng pen. Wien a sufficient quantity of charr had been
col | ect ed, a plane was requested (by two-way radio) from
I nuvi k. Fish were renoved from the holding pen using an 18 m
X1.3 m 2.54 cmnesh seine. Approxi mately 150 fish were
removed with each haul, dispatched with a blow to the head,

gutted, and washed. The fish were placed in polyethyl ene
bags and transported to the plane using an ATC and sl ed.
Approximately 15% of all comercial fish fromthe weir were
sanpled for length and weight. A tabulation of all sexually
mature fish that were taken from the weir during the
comerci al harvest was also kept along with a limted record

of gillnetting conducted by the other commercial fishernen.

The average size of gillnetted fish was calculated by
dividing the total weight of one fisherman’s catch by the
nunmber of fish that he had caught. Catch per unit effort
(CPE) and the total nunber and weight of the donmestic catch
were roughly estimated through general observation of the
fishery. Total dressed weights of the comercial fishery
were obtained fromJu Foods in Inuvik. A conversion factor
of .83, which was calculated during the comercial fishery,
was used to convert dressed weights to round weights.

Upon conpletion of the project the fence was dis-
assenbl ed and stored on the riverbank next to the site.

i
s
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400 RESULTS AND DISCUSSION
4.1 WEIR PERFORMANCE
Installation of the weir was conpleted on August 9. It

was able to withstand rising water levels for an initial four
day period and required virtually no rmaintenance for the

duration of the test fishery. The only design problem to
occur was the tendency for Arctic charr of approximately 200
mmin length to gill thenselves in the 2.54 cm wi re nesh that

was used to conplete the fence and attach the trap. Assuring
adequate fencing mnmaterial and wusing a smaller dianeter
plastic or wire mesh would alleviate this problem in future
proj ects. All larger fish were able to nove through the
system unharnmed and did not seem to be inhibited from
m grating upstream

On  August 22, a storm with high wnds and 1ow
temperatures occurred leaving a substantial accumulation of
snow in the surrounding Mlville HIlls.. COear skies and
rising tenperatures on August 25 resulted in nelting snow
which led to rising water levels and increased turbidity.
Over a span of three days the river level increased by 0.4 m
and visibility inthe water dropped to less than 10 cm At
approximately 6:00 A°M on August 28, the weir collapsed due
to the additional pressure of the rising water. The weir
site was then abandoned for five days during which tine the
water receded and the wvisibility inproved. On Sept enber 3,
the weir materials were salvaged fromthe river and stored on
shore for future use. Damage to the fence was mninal with
|l ess than 2 m of fence |ength needing to be replaced.

Future washouts of the weir can be avoided with the
experience gained through this vyear’'s test fishery. [t was
found that after heavy precipitation, it took approxinmately 3
days for the river to crest at its highest level and an
additional 3 to 4 days passed before the river |evels dropped
back to nornal. By foreseeing the rising water [evels,
conduit <could be tenporarily removed from the weir to
alleviate the additional pressure and then replaced once
wat er | evels had receded,

OonzZz



4.2 Bl OLOGE CAL EVALUATI ON
4.2.1 Strength and Timng of Run

Daily counts of fish nmoving upstream began on August 9.
Few Arctic charr passed through the weir at this tine
suggesting that the run had not yet started. On August 15
there was a substantial junp in the daily count with peak
nunmbers (1,570 Arctic charr) passing upstream on August 16.
Daily counts remained relatively high for the next week until
the storm of August 22. At this tine tenperatures and daily

counts both declined for a period of three days. Wth the
restoration of clear weather on August 25, nunbers once again
i ncreased and continued to do so wuntil the fence was washed
out on August 28. Daily counts are given in Table 2 and

illustrated in Figure 5.

Al t hough the washout of the weir precluded a total
count, there were a nunber of indications that the najority
of the run had occurred by this tine. During the peak of the
run only 5% of the fish passing through the weir were |ess
than 400 mmin | ength. However, during the last two days the
weir was in operation 33% of the charr sanpled were |ess than
400 mmin length (Fig. 6), Johnson (1980) found that in the
Nauyuk Lake system nost charr above 400 nmin |ength had
conpleted their upstream mgration by August 26. After this
date he found that alnost all charr noving upstream were | ess
than 400 nm and made up less than 25% of the total migrating
popul ati on. The presence of increased nunbers of smaller
fish in the Hornaday R ver tw days prior to the weir
col  apsing suggests that the run was probably comng to an

end and that no nore than 30% of the run was yet to cone. A
further indication was the decreasing catch of gillnet
fishermen at the river nouth after August 22 and at the weir
| ocation after August 28. Local resi dents say that the

majority of the run usually takes place between August 10 and
August 25, and it appears that this was the case again this
year.

The total count of Arctic charr passing through the weir
from August 9 through August 28, when the weir coll apsed, was
10, 798. By assuming that the smaller size mode (<400 mm)
made up the majority of the fish that were left to come, it
was estimated that 70% of the run had been enumerated. Thus,
it iIs reasonably safe to assume that the total upstream
migration in the Hornaday River during the fall of 1986
(including an estimated domestic and commercial catch of 621
fish) did not exceed 16,047 Arctic charr. This number is
considerably less than commercially fished rivers in the
vicinity of Cambridge Bay where up to 183,000 Arctic charr
h%\ée)been counted in some migrations (Kristofferson et al.,
1984).
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Throughout the test fishery both broad whitefish and
| ong nose suckers were encountered daily. Broad whitefish
were taken in significantly higher nunbers between August 10
and August 20. \Whether this was an indication of a mgration
or whether these fish are year round residents of the
Hornaday R ver was not determ ned. Two Arctic grayling and
one Arctic cisco were also caught during the test fishery.

422 Size, Age and Maturity

Hornaday R ver Arctic charr show a nunber of character-
-istics which are sinmlar to other western North American
popul ati ons. These fish are generally young and small, and
mature and mgrate to sea at a younger age relative to stocks
in the eastern arctic (MPhail and Lindsay 1970, d ova and
McCart 1974, Johnson 1980, G llman et al— 1985).

The average Arctic charr passing through the weir in
1986 neasured 467 mm in length and weighed 1188 g. The
smal l est charr was 201 mm and wei ghed 50 g while the | argest
was 693 mm and weighed 3,875 g. Very few fish over 600 M in
length (<3% were present in the mgrating population which
was dom nated by the 400-500 mm |ength interval. Mean fork
length and round weight by day are given in Table 3 and a
calculated total length-frequency is presented in Fig. 7.

Arctic charr as young as 3 years of age were found to be
m grating upstream Johnson (1980) suggests that snall charr
may mgrate downstream but mght remain in freshwater at the
river nouth. Whether this occurs in the Hornaday River is
unknown, however, it is apparent that charr in this system
become part of the anadronous stock at a relatively "early
age. G ova and McCart (1974) also found charr as young as 3
mgrating to sea in the Firth Rver, Yukon Territory.
Conversely, Johnson (1980) found that charr in the Nauyuk
Lake system were 5 to 7 years of age before making their
first seaward mgration. The average Arctic charr passing
through the Hornaday River weir in 1986 was 7 years of age
while the oldest charr encountered wasl1ll years of age,

The youngest sexually mature Arctic charr sanpled on the
Hornaday River was 8 years of age. Data was limted in this
area as mature fish nmade up less than 1% of the 900 fish that
were exam ned fromthe comrercial fishery and stratified dead
sanpl e. Johnson (1980) states that Arctic charr in Nauyuk
Lake mature at age 10, but seem to mature at younger ages
farther west in the Yukon Territory and Al aska (ages 4.6 ) ,
Because of the young age of Hornaday River charr, one woul d
expect that they would be simlar to the western popul ations
in age at maturity.

Boz]
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The female to nmale ratio of Hornaday River Arctic charr
was calculated as 1.1:1. This statistic is extrenely
vari abl e between popul ations, ranging fromas low as 0.5:1 at

Steensby Inl et, Baffin Island (Kroeker, 1985) , to 1.4:1 at.

Nauyuk Lake (Johnson, 1980).

4.2.3 Gr_owt h

Mean length of each age is shown in Fig. 8. Johnson
(1980) states that the correlation between |length and age in
Arctic charr populations is 100se, This is evident in the
wi de range of lengths for each age in the Hornaday R ver
st ock. A conparison of growh rates with other stocks is
shown in Fig. 9. Hornaday River charr display a growh rate
which approxinmates those in the central Arctic, however,
their life expectancy is much shorter.

The length weight relationship for Hornaday River Arctic
charr is:

LogioeW = -4.82 + 2.95 (logiolL)

This is conparable to weight-length relationships of other
charr popul ati ons across the Canadian Arctic.

Mean condition factors for each age class are given in
Table 4. The nean condition factor for Hornaday R ver Arctic
charr during the fall mgration was 1.13. This indicates a
heal thy population with respect to “robustness” of the fish
and conpares favorably to other commercial charr fisheries
of upstream m grations.

424 Mortality

I nstantaneous total nortality (Z), was calculated from
the catch curve wusing ages 8 through 11 (Fig. 10). A
surprisingly low value of 0.40 was obtained with an r val ue
of .90. This figure should be considered cautiously as the
age-frequency it represents is calculated from a |ength-
frequency distribution, Kristofferson et al. (1982) states
that rivers wth rates of nortality of this level are

considered to be lightly to noderately exploited. Ri vers
such as the Ekalluk which are considered to be heavily
expl oi t ed, have nortality rates in excess of .70
(Kristofferson et al. 1982). The nortality rate cal cul ated

for the Hornaday River is probably sonewhat of an under
estimation due to the |ack of an actual age frequency and the
error involved in converting |lengths to ages.
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4.3 COMMERCI AL  FI SHERY

4.3.1 Weir Fi shery

The commercial fishery at the weir commenced on August,
18, 1986. By August 21, 705 Arctic charr had been collected
and placed into the holding pen. Arrangenents were nade for a
plane to arrive on August 22 to pick up the fish and deliver
themto U u Foods in Inuvik. Three additional workers were
hired at this tine to assist in the harvesting.

Due to poor weather conditions the plane was del ayed
until August 25. During this period all 705 charr remained
within the holding pen and despite a relatively high water
velocity, no casualties occurred. |t was estimated that the
density of charr in the holding pen at this time was 20 kg/ ma
which was wel | below the DFO recomrended naxi mum of 70 kg/ins .
Sone of the charr had been held captive for up to 7 days.

On August 25 the camp was notified at 10:30 a.m. that a
plane was to arrive at 2:30 p. m. Seining, gutting and
cleaning started imediately but by the tine the plane had
arrived only one half of the fish had been processed, An
additional four hours were required to clean the rest of the
fish, load them into polyethylene bags and nove them upto
the landing strip. The plane departed the weir site at 6:30
p.m and arrived in Inuvik approximately 1 3/4 hours later.
At this time the fish had been dead for no nore than 10
hour s.

The weight of the August 25 harvest was calculated in
Inuvik as 1,166 kg (dr. wt). U u Foods paid $3.85/kg (dr.
w.) which generated $4,490. of revenue. Addi tional costs
were deducted from this to cover: one half of the unused
capacity of the aircraft, one half the downtine of the
aircraft at the weir location and wages ofthe individuals
hired to hel p harvest the charr. This left approximtely
$1,600 for each of the tw fishermen who worked on the
project full time. These additional costs could be reduced
by better comunication wth respect to plane arrival and
weat her reports, and by ensuring that the full capacity of
the plane is utilized.

Despite sone organi zational problenms, the weir proved to
be an excellent method of harvesting fish for commercial
sal e. Transportation of fish to Ilnuvik was extrenely
efficient with the availability of the landing strip within
600 m of the weir |ocation. The weir itself appeared to do
no harm to the non-commercial portion of the mgrating
popul ation other than a few casualties related to the stucco
wire and sanpling. The charr <collected for comercial
harvest were kept in relatively low densities in the holding

cwz]
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pen and were in prinme condition when the harvest comrenced.
The total harvest took less than eight hours and the fish
sent to Inuvik retained both their firmess and col our.
Al though the weir fish were considered by Uu Foods to be of
the highest quality, they vyielded the sane price as fish
caught by gillnets (3.75/kg. dr. w.).

Gllnetting at the nouth of the river decreased after
August 22 and it was subsequently decided by the HTA to

harvest nore fish fromthe weir. Bet ween August 25 and 27, a
further 103 charr were collected and placed in the holding
pen. A local gillnet fisherman and his famly harvested

these fish on August 27 and delivered them by boat to the
freezer in Paulatuk. These fish weighed an estinmated 186 kg
(rnd. wt.) and were primarily sold |ocally.

In total, 808 Arctic charr were taken wth the weir
during the test fishery. The average fish weighed 1,984 ¢
and nmeasured 563 mmin length. The range in weight was 1,250
gto 3,875 g, and in length from493 nmto 693 nmm The mean
condition factor was 1.10. A length frequency distribution
is given in Fig. 11 and nean condition factors for each
length interval are given in Table 5.

Despite excellent transportation to the weir site by
aircraft, transportation to and from Paul atuk by boat proved
to be difficult as the weir was |located approximately 5 km
upstream of the nearest convenient |anding site. Travel i ng
time from Paulatuk to the weir took 2 to 3 hours as fishernen
were required to either walk or navigate their boats upstream
through the shallow delta channels, the latter of which was
rarely attenpted due to the danmge incurred by the outboard
not or s. As it is uncertain at this tine whether the
infrastructure in Inuvik is equipped to handle the |arge
vol unes of fresh fish harvested via the weir system sone
consideration should be given to finding an alternative weir
| ocation closer to the nmuth of the river which would
facilitate direct delivery of fish by boat to the freezer in
Paul at uk. Foreseeabl e problens in relocating the weir to the
del ta woul d incl ude:

1) finding a suitable location for weir construction

2) finding a suitable canping location close to the
wei r

3) finding an accessible storage |location for the weir
above spring high water |evels

4) loss of the landing strip for a wheel equipped
aircraft
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A partial span weir has proven to work successfully in
other commercial charr fisheries (A Kristofferson, DFQ
Wbg., personal conmmunication) and should prove to be adequate
on the Hornaday River. This would enable the HTA to neet
current Fisheries regulations which prohibit blocking nore
than 2/3 the width of a streamor river during conmerci al

fishing. The existing materials on site at the Hornaday
River would be sufficient to build a conplete partial span
weir and holding pen of conduit, Wwhich would allow for the

installation of a sorting nechanismon the upstream side of
t he hol di ng pen.

4.3.2 Gllnet Fishery

Gllnet fishernen at the nouth of the Hornaday R ver
took the majority of their catch between August 10 and August
22.  Approximately fifteen, 50 mnets were in use, and at the
peak of the run produced up to 35 Arctic charr/50 m net/24
hrs. Wth the decrease in intensity of the run on August 22,
nets were placed upstream and downstream of the weir
| ocati on. These averaged catches of 2 to 7 charr per night
until August 28, after which catches becane negligible. By
Sept enber 4, all nets had been renoved fromthe river except
for one of 100 m left in at the nouth. This produced no
Arctic charr over a two week peri od.

The average weight per gillnetted fish was 2.89 kg (rnd.
w.). This figure was calculated from a commercial sanple
and therefore mght be sonmewhat of an overestinmation as | ocal
fishermen generally keep smaller fish for donestic use and
select the larger ones for comercial sale. In total, the
gillnet fishery produced 281 charr weighing 811 kg (rnd. wt.)
for commercial sale in Inuvik. This generated a revenue of
$2,592.45 which was divided between four fishermen. An
undetermined portion of the catch was kept in town to be sold
locally. A breakdown of one fisherman’s catch of 255 fish
indicated that 16% was kept for domestic use and 20% was used
for dog food due to spoilage. The remaining 64% were sold to
Ulu Foods “xn 1nuvik. The estimated donestic harvest
(i ncluding ecullage and | ocal sales) from the Hornaday River
in 1986 was 340 fish weighing approximtely 975 kg (rnd.
w.).

4.3.3 Wir vs dllnet Fishery

The entire commercial fishery on the Hornaday River in
1986 produced an estimated 2,402 kg (rnd. w.) of Arctic

charr. O this, approximately 66% cane from the weir fishery
which proved to be a nuch nore reliable nethod of capture
than gillnetting. However , it was evident that fish taken

via the weir were on average 23% snaller than gillnetted
fish. This is partially due to the fact that some of the

oz
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larger fish had already been harvested and were not available
by the time the run had reached the weir. Concerns about
taking undersized charr from the weir could be alleviated by
establishing a mnimum size limt (A Kristofferson, DFQ
Wbg,, personal communication).

No fish were lost in the weir system due to inclenent

weat her. This is a definite inprovenent when considering
spoilage of fish in gillnets was estinated to be as high as
20%. Wien applied to the entire quota this could nmean an

i ncreased revenue of approximately $5,000 if these fish were
to be sold in Inuvik as opposed to being discarded. Fish
arriving in Inuvik fromthe-weir were considered by Uu foods
to be nmuch nore preferable than gillnetted fish. However,
gillnetted fish commanded the same price and subsequently
weir fish providedno financial advantage to the fishernen.
In simlar weir operations in other locations in the Canadian
Arctic, fresh fish have been known to generate up to 60% nore
revenue for the fishernen involved (A. Kristofferson, DFQ
Wbg., personal comrunication).

The weir would prove to be far |ess |abour intensive
than gillnetting with the installation of a sorting nechani sm
in the holding pen. By having the weir lead fish directly
into t he hol di ng pen, al | mai nt enance except for
installation, harvesting and di sassenbly would essentially be
elimnated. A simlar type of sorting nechanism has been
used elsewhere in the Canadian Arctic and has proved to be
extrenely efficient (A Kri st of ferson, DFO, Wbg., personal
conmuni cat i on)

Baaed on a partial span weir in a suitable |ocation,
cost conparisons wth conventional gillnet fisheries have
shown that over a ten year period operating and capital costs
for a weir fishery can be approximately 15% less (A
Kristofferson, DFO, Wg, personal communication). However ,
the nost significant financial advantages occur wth the
efficient use of transportation and the reduction in spoilage
of fish. Harvesting known quantities of fish a a
predetermined time ensures efficient use of boat and aircraft
?apaclzi_ty as well as prompt delivery of the fish to freezer
acilities.

Based on the results of the test fishery, it was
concluded that in suitable locations a weir would be the
preferable method of harvesting migrating Arctic charr
populations.
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Refore establishing a weir fishery on any given river
t here nust be:

1) An adequate charr popul ation to sustain a
conmercial fishery

2) A suitable location to construct a weir

3) Co-operation in the participating comunity to

deci de who works on the project and who receives
t he revenue

4) Adequate neans of transportation to a freezer
facility

5) A market for the fish

6) A quota large enough to. warrant the capita
expenditure of a weir purchase

4.3.4 Condition and Future of the Hornaday River Commercj al

Fishery

The results of the 1986 conmer ci al fishery and
bi ol ogi cal evaluation indicate that the future of this stock
is in danger. Gllnet fishermen reported that the CPE this
year was the lowest in recent nmenory which coincides with the
fact that the total commercial harvest (the majority of which
woul d not have been taken without the use of the weir) was
also the lowest on record (Figure 12). Low nunbers, a
reduction in the CPE, smal|l size and lack of older fish in
the population suggest that this stock has been over-
exploited in the past. A conparison of nean |engths and
wei ghts of these fish to those from other test fisheries
(Tabl e 6) supports this statenent.

The Ekalluk River with a population of 183,000 charr is
considered to be heavily exploited at its present quota of
14, 500 kg (A Kri st of f er son, DFQ, Whg., per sonal
comruni cation) . In conparison, the Hornaday River supports a
quota of just less than half that of the Ekalluk River (6,800
kg) yet has less than one tenth the fish in its resident
popul ati on. Johnson (1980) suggests that a harvest of 11% of
the total fall biomass at Nauyuk Lake appears to be
excessi ve. The estimated total biomass of the upstream
mgration at the Hornaday River is approximtely 20,112 kg
(based on 16,047 fish) and therefore provides a very limted
base for a vyearly comercial harvest of 6,800 kg and a
donestic harvest of approximately 925 Kkg. Even the | ow
harvest of this year estimated at 3,377 kg or 17% of the
total biomass, is excessive for a population of this size.

In order to protect this stock there nust be a reduction
in the current |level of harvest from the Hornaday River and
sufficient tine given to allow the fishery to recover. A

Gaz]
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decrease in the current quota woul dbe ineffectual as it has
not been taken since 1982. As gillnet fishernen generally
showed a net financial loss for their efforts in 1986, a
further reduction in the current |evel of harvest would nake

the fishery even nore uneconomical. Thus, it is recomended
that the commercial fishery be closed conpletely and that
only the donmestic harvest which is vital to the |I|oca

comunity be nmaintained at its present |evel. Thi s option
woul d have mnimal affect on the residents of Paul atuk and be
nost beneficial to the fishery over the long term Upon

recovery of the charr population, a conmmercial fishery could
be re-established with an appropriate quota allocated in
order to assure a sustainable annual harvest.

Further study into the population characteristics of
Hor naday River Arctic charr should be undertaken to determ ne
the degree of fluctuation in nunbers, spawning character-
istics and the ability for the population to recover fromits
decl i ne. It is also recommended that alternative sites in
the vicinity of Paulatuk be investigated for their potential
to support either a commercial or donestic fishery in order
to alleviate the current fishing pressure on the Hornaday
Ri ver.

CnzZ]
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5.0 SUMMARY ASSESSMENT |
5.1 BIOLOGICAL EVALUATION !

1)
2)

3)

The 1986 fall mgration of Arctic charr in the Hornaday
Ri ver occurred between August 9 and Septenber 1.

The highest total daily count of upstream mgrants
(1570) occurred on August 16.

Atotal of 10,798 charr were counted novin8 upstream and

the estimated total count, including a gillnet catch of
621 charr, was calculated at no nore than 16,047 fish.
HornadayRiver charr were snmall and young, but display a

conparable growmh pattern to eastern and central popul a-
tions.

Low nean age, nean |length, CPE, and total count indicate
that the Hornaday River Arctic charr popul ation has been
heavi |y expl oited.

5.2 COWERCI AL FI SHERY
5.2.1 \Wir Perfornmance

The site selected for the 1986 weir operation is
suitable as a comercial fishing site.

The Hornaday River is subject to fl oodi ng but
appropri ate nmeasures can be taken to avoid washouts.
Transportation to the weir site was adequate by aircraft
but inprovenents should be nade for transportation to
and from Paul at uk.

The weir produced a top quality product which the narket
preferred over gillnetted fish.

The weir proved to be an excellent nethod of harvesting
fish and would be nore flexible and econom cal than
gillnetting over the |ongterm

5.2.2 Potential for a Commercial Fishery

The Arctic charr population is too low at this tine to
support the present comrercial quota.

Reducing the current quota would be ineffectual as the
quota has not been reached in 4 years.

Consi deration should be given to closing the commercia

fishery until the popul ation has recovered.

Further studies should be conducted in order to
determne fluctuations in the nunmbers of upstream
m grants, whether emigration is occurring, and the
spawni ng potential of the popul ation.

Surveys should be conducted to determne if other
systems in the Paulatuk area are suitable for either
commercial or donestic fishing in order to provide an
alternative to the over-exploited Hornaday River stock

duz]




19
6.0 ACKNOWLEDGEMENTS

The author would like to express his appreciation to the
Paul atuk Hunters and Tr appers Associ ati on for their
cooperation in conducting this test fishery. Speci al thanks
are extended to Charlie Ruben and Nelson Geen for their
continual help on the weir throughout the project and to
Peter Green for his help in organization of the fieldwork.
Addi tional thanks are due to the entire comunity of Paul atuk
for the hospitality extended to the author during his stay in
t own.

Consi derable thanks are also extended to M. A H
Kristofferson of the DFO for providing valuable informtion
and assistance in preparation for the test fishery. The
input of Gerd Fricke of the Econonmic Developnent Branch,
G\WI, is also gratefully acknow edged as is the assistance
provided to the author by Richard Barnes, Fisheries Oficer,
| nuvi k.

z]

[0z




20
7.0 LI TERATURE CI TED

ANDERSON, T.C., and B.P. Mc DONALD. 1978. A portable weir
for counting mgrating fishes in rivers. Can. Fish.
Mar. Serv. Tech. Rep. 733: 13 p.

BAKER, R F. 1986. Report on the test fishery of the Kuuk
River, Prince Al bert Sound, Northwest Territories, 1986.
A report submtted by North/South Consultants Inc. to
the Departnent of Fisheries & Cceans, Wnnipeg,
Mani t oba.

CARDER, G W and G LOW 1985. Data from the commerci al
fishery for Arctic char, Sal vel i nus alpinus (Linnaeus),
in the Canbridge Bay and Rankin Inlet areas, Northwest
Territories, 1983-84. Can. Data Rep. Fish. Aquat. Sci.
519: v+26 p.

G LLMAN, D.V., P. SPARLING and B. G LLIS. 1985. Arctic
charr popul ation studies: 1. Big Fish Rver 2. Ri ver
system survey. NOGAP Project 2-109. 57 p.

GOVA, G and P. MCART. 1974. Life history of Arctic charr
(Salvelinus _alpiny * “an the Firth River, Yukon
Territory. vii + 1-50 pp. Imn P.J. MCart (cd.) Life
histories of anadromous and freshwater fish in the
western Arctic. Canadian Arctic Gas Study Ltd.,
Bi ol ogi cal Report Series, Vol. 20 (3).

JOHNSON, L. 1980. The Arctic charr, Sal velinus alpinus, p.
15- 98. In E.K. Balon (cd.) Charrs; Salnonid fishes of
t he genus Sal velinus. Dr. W Junk, The Hague.

KRI STOFFERSON, A.H, D.R LEROQUX, and J.R ORR 1982.

A biological assessnent of Arctic char, Sal vel i nus

alpinus (L.), stocks in the Goa Haven - Pelly Bay area
of the Northwest Territories? 1979-80. Can. Manuscr.
Rep. Fish. Aquat. Sci. 1591: vi + 51p.

KRI STOFFERSON, A H., D K MGOMN and G W CARDER 1984.
Managenent of the commercial fishery for anadronous
Arctic charr in the Canbridge Bay area, Northwest
Territories? Canada, p. 447-461. In L. Johnson and B.L.
Burns (eds.) Biology of the Arctic Charr, Wnnipeg,
Mani t oba, May 1981. Univ. Manitoba Press, W nnipeg.

KROEKER, K. 1985. Steensby Inlet test fishery: Fi nal
report. A report submtted by North/South Consultants
Inc. to the Dept. of Fisheries & Cceans, Wnnipeg,
Mani t oba.

YNz




21

McPHAI L, J.D. and C.C. LI NDSAY. 1970. Freshwat er fishes of
Nort hwest ern Canada and Al aska. Fi sh. Res. Bd. Can.
Bull. 173: x + 381 pp.

STATI STICAL ANALYSIS SYSTEM 1979. North Carolina State
Uni versity, Raleigh, North Carolina.

SUTHERLAND, B. G and WR GOLKE. 1978. A sunmary of
fisheries data collected for the land use information
map series during 1975 and 1976. Nor t h of 60.
Envi ronnental Studies No. 5. DI.AND , Otawa. iv +
97 p.




(44

*eaie Burpunoians pue uoriedol L1dysiy 31893 i2aty Lepeuioy dyj jo dey 1 *314g

AVE  A3INNva

Ffanvinve

on_,l._ s 0 § saawony
s o § 2N

000°05Z:1

S




23

Fig. 2 Upstreamview of the trap used for the capture and enunmeration
of Arctic charr during the 1986 Hornaday River testfishery.

Fig. 3. Downstream viewofthe conduit fence used to concentrate
and enunmerate Arctic charr during the 1986 Hornaday River
test fishery.
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Tabl el . Commerci al harvest from the Hornaday River between 1977
and 1986.
Year Production (kg rnd. wt.)
1977 6341
1978 6023
1979 6795
1980 6427
1981 2721
1982 9072
1983 3400
1984 5300
1985 2764
1986 2402%

t estimated
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Table 2. Daily counts of fish passing through the Hornaday River weir,
between August 9 and August 28, 1986.

Date Arctic Br oad Longnose Arctic Arctic
Char Whi t efi sh Sucker Grayling Ciscto

9 1 2 2

10 4 11 25

11 9 39 53

12 22 96 16

13 30 69 28

14 44 64 22

15 584 69 8

16 1570 68 19

17 1067 63 47

18 1039 (66) 69 14

19 933 ( 181) 39 20

20 825 ( 145) 29 7

21 1308 (313) 17 10

22 706 12 5

23 308 12 35

24 145 3 7

25 479 (€)) 11 3

26 320 (55) 19 27

27 959 (44) 14 20

28% 445

Total 10,798 (808) 706 368 2 1

Conmmer ci al harvest included in daily count
1/ 4 day count

0



Mean | ength, weight and condition factor by day for sanpled
Arctic charr passing through the weir during the 1986

Tabl e 3.
Hornaday River test fishery.
VARIASLE LAGEL 44
GEARswEIR SPECIES=ARCTIC OnAA
POAR LENGTH 4
AOUND weiCNT 4
COMDITION PACTOR e
GEARSwE IR SPECIES=ARCTIC Crar
PORK LENGTH 8
ROUND wEIGHT
CONDITION PACTOR
seswncccsese (EARSWEIR SPECIES=aRCTIC CMan
PORK LENGTM 9
mum wEIGHT ]
CONOEITION PACTOR
""""" GRaR=wEIR SPECIES=ARCTIC Oan
PORAN LENGT™ ]
ROUNG weIlHT 13
CONOLITION SACTOR 18
----------- GEARSWEIR  SPECIESsaRCTIC CHAR
FORR LENGT™ Is
AOUNG weIGHT 1s
CONOITION PACTOR e

eecccccacscs GEARSWEIR . SPECIES2ARCTIC QuR

eemcccrcrcas GEARSWEIR

escecccacccs GEANSWEIR

evmcnsmncscs GEANSWEIR

cmcccccancas GEARTWEIR

FORX LENGTH 38
AOUND wElCMT 3
CONOITION AaCTOR s

G In SPECIES=anCTIC Owan
PORR LENGTH 1
ROUND WEIGHT 9
CONOITION FaACTOR L 1]

SPECIESSARCTIC OaR

BORK LENGTM 3
SOUNG wEICMT sS
CONOITION SACTOR ss

SPELIESsARCTIC Oan

FORR LENGTH L]
ROUNG wEIGHT s
COMQITION BaCTOR a5

SPECIES=ARCTIC CHAR

PORX LENGTM s
ROUND wEIGHT 3
CONOITION SACTOR 3

SPECIZS2ARCTIC OMAR

FORX LENGTH 2

ROUNG WEIGHT 3

CONOLTION FACTOR 3
ewescccccccs CEARSWEIN SPECIES=aRCTIC CHaR

FORX LENGTH 90

ROUNG #€!10WT 0

CONOITION BACTOR 90
,,,,,,, GEARSwWER SPELIESSARCTIC Cpan

BOAX LENGTH 87

RQUMO WE:GHT $7

CONOLTION o AC709 s?
------- GRARIwEIR  SPECIESIaRCTIC Cham

FORN LENGT™ $2

FOUNU we ! Gmf s$2

CONQLTION SACTOR 32

NEAR STANCARD
OEVIATION

T2I10AUGES - - - - - - - — -
477.00 72.s1
1102.s0 $3s.00
G.SS 0.09
TOIIAUGEE ------------
473.s8 71,98
107s.00 $42.43
0.03 a.n
Ts12avG86 - - - - - - - - -
403.22 17.03
011.11 129.17
0.s2 0.10
Te13aUGEE - - - ------ -
4s2.07 2.9
1310.s7 703.4s
0.ss 6.4
Ts18AUGES - - - - - - - - - -
40s.00 83.1¢
209s.31 S2S.10
0.ss 0.12

TRISAMIGEE ccomccmmcane

4s0. 07 73.88
14€2.27 $,7.20
.13 0.3

T 18A0CR8 -----------
402.73 €4.3%0
1319.681 S72. 80
nn 0.10
TRITAUGES - - —-------
e 743S 70. 38
1282.73 538.98
1.0 o.m
Ta1gAUGES - - - - -
471,02 710.77
1188.84 $97.00
1.08 0.1s

TEI19AUGES ~~——ec=cowes

497.99 72.1
13s7.0s $7%$.00
?.10 0.00
Ta204UGEE — - - - - - - -
41s.20 72.°1
(RECPRR $07.78
1.14 0.12
Ta21aUGE8 - - - - - - - - - -
4€2.3% 66.98
120s.11 4%3.22
1.18 0.17

T326AUGSES .cccccacna-n

447.139 .78
908 .43 2s2.s1

1.12 0.18
Ta27auGa8 - -----------
612.99 22.28
9s1.92 §18.3%

1.2% 0.3s

Daily Count

u

#

584

1570

1061

1039

933

%25

1308

320

959



40

Tabl e4. Mean fork length, round weight and condition factor by age
of the stratified dead sanple of Arctic charr taken during
the 1986 testfishery.

covBl NEE
AGE CENGTH(MM) W

(VR) N MEAN SD MEAN SD K
3 2 224 8.5 75 0 0.67
4 6 263 39..4 188 92 0.94
5 10 269 57.5 230 1sO0 1.02
6 14 365 67.0 §27 262 0.99
7 21 422 55.1 823 320 1.03
8 13 524 71.9 165S 550 1.10
9 13 5s4 41.7 2122 479 1.05
10 7 604 62.5 2343 849 1.03
11 3 582 66.8 2042 615 1.0

TOTAL 69

MEAN AGE 7.1

Table 5. Mean fork length; round wei ght and condition factor by
length interval for the commercial harvest of Arctic charr
fromthe weir during the 1986 Hornaday R test fishery.

LENGTH COMBINED
INTERVAL LENGTH(MM) wEIGHT(G)
(MM) N MEAN MEAN SD K
450 4 494 1300 71 1.0s
500 40 530 1664 156 1.12
S50 54 571 2043 278 1.09
600 13 624 2640 172 1.09
650 3 679 3242 576 1.03
TOTAL 114
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Table 6. A conparison of the average size and condition of Arctic charr
fromtest fisheries conducted throughout the Northwest
Territories.

_ Fork Length Weight
Location Gear (mm) (kg rnd. wt. )
Xuuk Rivert, 1986 139 mmgillnets 662 3054
Ekalluk River?, 1984 139 mm 159 mm 694 3737*
gillnets
Rankin Inlet2, 1983 139 mm 159 mMm 616 2519
gillnets
Steensby Inlet?®, 1985 139 mmgillnets 635 3097
Jayco River?, 1983 Weir 644 2662
Hor naday River, 1986 i r 563 1984

Baker (1986)

Carder and Low (1985)
Xroeker (1985)
Dressed wei ght

e W ™~ -
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APPENDI X 1. Materials for the conduit weir and trap used on the
Hor naday River, 1986.
Mat eri al Dimensions Nunber of Pieces
Conduit, thin walled, 1.27 cm diam. 2700
gal vani zed 152 m | ong
Channel Iron 7.6 cmx 3.48 cmx 0.63 cm 56
3.04 mlong
predrilled
St andard Pi pe 4.08 cmID, 4.8 cmQD 29
2.13 m | ong
predrilled
Angle lron 0.63 cmx 8.87 cmx 6.33 cm 60
15.8 cm long
predrilled
U-bolts, galvanized 5.07 cm x 0.95 cm 60
Carriage bolts 19.1 cm x 1.27 cm 29
Burlap sacks 100
Lumber, spruce
plywood 1.22 m x 243 m x 1.27 cm 2
“2x4's” 2.43 m 80
Stucco Wire 1.22 mx 30.4 mx 2.54 cm nesh 2
Stove Pipe Wire 15.2 mroll 2
Black Plastic Mesh 1.8 mx 30.4 mx 2.54 cm nesh 1
T-bars 1.8m 12

Nails, staples



