- [ 768

DRAFT

Enumsration and Biological Data on Arctic Chary
tgalvelinus @lpinus)d from Cache Creelk,

Niorthwest Territories, 1988

by

Adlan Fehr and Billy Archie

Alilavilk, NJW.T.

Submitted to

The Aklavik Hunters and Trappers Committee,
The Department of Fisheries and Oceans, Inuvik, and

The Fisheries Joint Management Committee, Inuvik.

January 1989

Fisheries Joint Management Committee
Report #89-001




INTRODUCTION. s v v v e w e awows anssannas

STUDY AREA.

HISTAORY OF

TABLE OF CONMTENTS

® 8 8 ouou 5 4 b @ o6 on . . u . a 1
-
®m B oW B AW M M 8 B AR w E B BB [ 8 a e

THE Blg FISH RIVER CHARR FISHERY...wewwwsenowas o}

FEEVIOUE STUDIES. s s s s nannnnonaw

o LIFE HISTOR

METHODS. o

Welr and Hoopnet S, s e e wenoeea “eaa

Tagging and Biological Sampling

Y OOF ARCTIC CHARR. .0 s v s ..

B o#mouomouon m oM B R m @ B R w® aw B B8R a n

RData Analysise cwesous e Pk e e

Fetersen Fopulation Estimate....

EESULTSE AND DISCUSSION. cw v v v v wwwn

Fropul ati

on EetimateS.e s ee e wnaas

Lo Wedr Operabion.. .eeesees

Pe o Hoopret Operaticn...eees

2. F

Erpmeration and Migration...e....

etersen Method. e e .

I

Biological Investigationsg. coeweovnnunousaa B T

Otbier Fish SpeCiESe s o ennsnnuss

SLFMARY .« .

CONMCLUSTOM

A O L B DGR

LITERATURE

RO AN ) N o A
o l"'l.[..’l..- L.~.Ju ¥ 4w oa

AFFEMDICES. ..

® # M ouw M B B B A W M B M N B U 28 BB NN R

AND MAMAGEMENT RECOMMENDATIONS. v e v v v v wsnnawed

MENTS . s v nawwana fh e

L .

E ® mom o8 R WM u on LY u s Ll 37
...... . . e 12
u u LI ] LI R I ) !"1'()




LIST OF TABLES

Lo FPopulation estimates from tag-—recapture
studies of the Cache Creek charr, 1972 to 1980..

we o Bummary of biological investigations of
aroctic chary from Cache Creel, 13980 to 1988.....

2. Dally water levels, recorded at the mouth of the
fiahtrap, and water temperatures, Cache Oreel,

L 1T T O

. {Ipsrating dates of the fishtrap and hoopnets on
Cackhe Creek, NMWT, August 1988, ... e i onvnnwaua

S Bummary of arctic chary captuwed and sampled at
Cache Creek, NWT, 19808, .. 0ccaccecoannnnassnnxnnns

G Bummary of the Fetersen Method data collected
Saeptember 16 to 18, 1988, at Fish Hole on Cache
Crealk

i., r\-”l"v,_l"unuun--unununnnu-u-------a-n-u-n-u----

7o Daily catoches and mean fork length of arctis
chary captuwed in the fishtrap on Cache Creek,

MAT, 1988. 0.0 s s eneansnnssssnaunsasasansnsesnsn

B, Riclogical data summarized by age for the
stirati fied dead sample of arctic charr from
Cache Creel, NWT, August 19288, ... inncannnnns

B Bummary of weight — length regression equations
(F0.05) calowlated for arctic charr from Cache
Creek, NWT, 13980 to 15988, ... i esvcnsasusnrsvounnnsn

10, Girowkth rates of Cache Creek arctic charr based
on the 1988 recaptuwre of chary tagged in 1987...

11, Summary of fecundity — length relationships
(P00 08) for stuwdies of arctic charr, 13980 to

M R B ® M W N NN EEE W BB SR B AR

1. Bummary of other fish species captured in Cache
Tresk, MAT, August 1288. .. .00 i i v s cnnnuanunn

ii




[ >
o 1

LIST OF FIGURES

Map of the Big Fish River watershed showing the
1287 and 1988 weir location, and "Fish Hole" on

O Dl B

Construction details of wings of conduit pipe

8

Length -~ frequency distribution of arctic charr
gsampled at Cache Creelk, August 2 to 26, 1988.....

Growth rates of arctic charr from Cache Creek
and three obther locations in the western Arctic. .

Fecundity — length relationships of arctic charr

from western Arctic populations, including Cache

O - N

iii

Fage




LLIST OF APPENDICES

1. A list of the arctic charr tagged at the weir site,
Cache Creek, August 1988, ... cissonnsnunnsonsannnun

2.0f list of tagged arctic charr recaptured at the
Cache Creesk welr site in August 1988B....0cceenonannn

3. Bummary of biological data for arctic charr
collected during the Fetersen sampling at Fisbh
Hiols on Sache Creek, NWT, September 1988.......0:000

4o Bummary of biological data for arctic charr

glectroshocked on September 22, 1988 below the
falle at Cache Creel, NMWT.siciwiawenanonansnusnunnsss




INTRODUCTION

The arctic charr (Salvelinus alpinus) populaticon of
Lache Creek, Northwest Territories, is anadramous,
descending the river in spring to feed in the Beaufort Sea,
and returning in August to spawn and over—-winter. This
chary population is an important traditional food rescurce
for the community of Aklavik, Naorthwest Territories. Charr
are harvested at points along the coast as they miagrate east
to the Mackenzie Delta, at the mouth of Big Fish Fiver, and
later at Fish Hole, in the headwaters of Cache Creelk.

oncern by Aklavik residents and the Department of
Fisheries and Oueans (DFO) for the charr population, led to
the closure of the Big Fish River charr fishery in June 1987
and to the initiation of population surveys. North/South
Conmsultants conducted a census of upstream migrating charr
in August and September of 1987. They concluded that the
populaticon may have declined by 25 to S50% since 19732,
attributable primarily to over-harvesting CMacDaﬁell 19885 .
N T obtain a second estimate, a stock assessment was
condusted in 1988, The objectives were two—-fold: 1) census
the Cache Ureek charr population, and 20 collect basic
biclogical data. This report includes the results and

conclusions from the 1988 study.




STUDY AREA

The Rig Fish River watershed originates in the
Fichardson Mountains and enters the Mackenzie Delta 40 km
northwest of Aklavik, Northwest Territories. Cache Creek
Juwins Fish River to form Big Fish River (Figure 1). Cache
Creelk is the only tributary used by arctic charr.

Cache Dreek is fed by perennial thermal springs of the

;min@ral type (MoCart 1980); consequently the upper reaches
stay open relatively late in the year and do not freeze to
the bottom. The spawning and over-wintering sife, known
lowzally as "Fish Hole", is located in the upper reaches of
Lache Creek, below a waterfall impassable to -harr. Fish
Mole consists of a series of deep pools, separated by
shallower riffles.

Lache Creek is a single channel, flowing through a
narrow, steep-walled gorge at the falls. Downstream, the
cresk follows a broad, flat valley through hilly terrain and
breaks into numerous channels. Creek substrate is primarily
gravel. Surface flow into the creek ends about mid-October,
after which only spring flow ooccurs.

The braided channels are usually dry, except during
highwater in spring, or after summer precipitation in the
heatdwaters. Like most mountain streams in the Richardscon
Mountaings, Eéch@ Lreek is susceptible to significant
'fluctuatimms in water level and reducticns in clarity in a
short period of time. High water levels carry large amounts

of sediment and vegetative debris.
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Willow (Sa@lix spp.) and alder (4lnus sp.) grow along

the creek banks. Trees, such as black spruce (Picea

tRopulus balsamifera), arow

maerianae) and balsam poplar

rarely, and only in sheltered locations.
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Cache Creek. (From MacDonell 19880
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HISTORY OF THE BIG FISH RIVER CHARR FISHERY

Alklavik residents fish domestically for arctic charr
from both the Rat River and Cache Creek populations. The
Fat Fiver population is fished in August and September in
the West, Feel, and Husky Channels of the Mackenzie Delta.

The CDache Creek population was primarily fished at the
mouth of the Big Fish River, using 2" to 4" gillnets. The
charr were also heavily fished with seine or small mesh
gillnets at Fish Hole. Fish Hole was seined from the
haeach in October and November, after freeze—-up. Fish Hole
is a traditional fishing location for Aklavik residents,
whereas fishing at the river mouth apparently began in the
1960Ts.  Chary from the Cache Creek population are also
taken at points along the coast, such as Shingle Foint ana
Funning River, while they migrate east to Rig Fish River.
Durrently, fishing of Cache Creek charry is restricted to
coastal areas.

Arctic ocharry have been commercially fished north of
Akl avilks hmw&ver,_the last commercial quota was set in

13986, at which time the gquota was 00 kg round weight.




PREVIOUS STUDIES

Tha Cache Creek charry population was studied in 1972 as
part of an investigation into the effects of a northern
pipeline on the Delta fishery (8tein et al. 1973). Tag—
recapture studies were conducted on the lower reaches of Big
Fish River and at Fish Hole (Table 1). A Fetersen estimate,
conducted prior to fishing, indicated a population between
12 000 and 17 000 fish (> 150 mm) at Fish Hole (Stein et al.
19730,

Harvest levels in the early 1970's were considered
intense. The catch in 1972 was calculated to be between BOOO
and 12 000 fish: 3000 to 5000 from the Rig Fisﬁ Fiver and
H5000 to 7000 from Fish Hole (Stein et al. 1973).  The
erploitation rate was calcoulated at 28% for Fish Hole,
considered heavy for arctic charr, and 19% for the lower
reaches of Big Fish River.

In 1973, the domestic catch was considered poor and the
fish of small size (Kristofferson 1986).  About 2500 charr
were taken from the lower reaches, and 1200 from Fish Hole.

In August of 1380 and 13984, DFO, with assistance from
Alklavilk fishermen, sampled the catch from Big Fish River
CTables 1 and 2). In 1984, 4&£7 charr were tagged, the
majority at Fish Hole (Eillman et al. 1983), measurements of
alze and age wer@ made. Mortality of fishes agéd 7 to 11
vears was estimated to be 47% in 1384,

Rased on harvest data collected by Aklavik residents,

487 smharr were caught between August 21 and 28, 1985 near

a




the river mouth (Eristofferson 1986). DFO estimated an
additional 400 to €00 charr were caught at Fish Hole. A
number of fish btagoged in 1984 were recaptured in 1983 (Table
15n The 1985 Fetersen estimate, based on the 1984 data
adjusted for mortality, was calculated to be 3000 to 5000
fish (Eristofferson 1986). The exploitation rate was
aatimated at 20%4, with an annual catch of about 1000 charr.
Eristofferson (1986) concluded there was a reduction in
population size from the early 1970's to mid 19807s but the
@extent was unknown.

In 1986, the domestic charr catch from Big Fish Fiver
was sampled (Sparling and Stewart 1986) (Table 2). Between
ﬁuguét 10 and September 20, 12398 charr were caught between
Shingle Faoint and Destruction City, with at least 201 caoming
from the Cache Creek population. Between October ¢4 and E7,‘
1660 charr were taken from Fish Hole. Fishing in the Delta
was hindered in 1986 because of high water.

Most recently, August and September of 1987, a stock
aﬁéwﬁﬁm@mt was conducted by North/South Consultants Inc. of
Winnipeg (MacDonell 1988). Their primary objective was an
absolute count of the upstream migrating charr uwsing a
portable weir and fish trap. The Schaefer method for
atratli fied populations was rﬁn Simultaneously.'

Migh water inundated the weir in 1987 and prevented an
abszolute county  however, the tag-recapture effort (Table 10

produced a Fetersen Estimate of 9076 charrv (F 200 mm fork




leength). The results of the investigation are presented in
Tables 1 and 2.
The author concluded that the population has dropped by

e

Lo 304 since 1972, despite reduced fishing pressure
(MacDonell 1988). kEristofferson (1988) concurs with this
conclusion, and considers the fishing closure as the fastest
way to recovery. MacDonell (1988) recommended against
permitting a TAZ (total allowable catch), and a population
size between 18 000 and 2O 000 charr was suggested as the

mh jective.,  He also recommended that charr fishing bhe
severely restricted until the status of the population is
moe clearly understood, and that charr population dynamics
arnd movemnents be researched. The 1987 results are discussed
further in cohn@ction with the 1988 results.

MacDonell (1988) found the effectiveness of the
Brhasfer method to be 83% of the weir count. He
recommended 1ts wuse for studies of arctic charr on rivers
suby ject to large, rapid fluctuations in water level and,
consequently, Qheva weirs are susceptible to wash outs.
Eristofferson (1288) also recommended the Schaefer method

ovenr a welr operation.




LIFE HISTORY OF ARCTIC CHARR

MzZavt (1238B0) reviewed the systematics and ecology of
arctic charry in the western Arctic. An outline and key to
the life history types and stages was prepared by Reist
€198, The following section is a summary of the two
publications.

Arctic charry in Canada are divided into the eastern
form, which ooocurs only in association with lakes, and the
western form, which has a variety of life history types: 12
lake residents, &) isclated (stream) residents,

30 anadramous charr, and 4) stream residents. Lake

residents are confined to lakes, and isolated stream

by barrviers, ﬁuch.as water falls., For example, an isolated
atream population lives above the falls in Cache COreek.
Anadramnous charry summer in the Beaufort Sea and spawn and
aver-winter in freshwater, in asscciation with perennial
groundwater springs.  Stream residents, or residuals, are
primarily male and are assocliated with the anadramous
population. As the name implies stream residents do not

G AV LT Aanach amows and residual charr inhabit Cache Creek

below the falls.

Cache Ureelk anadramous chary spawn and over-winter
Below the falls in the pools and riffles referred to earlier
as "Filieh Hole'. In the spring, during breakup, mature charr
migrate to the Beaufort Sea for the summer to feed in

inshore waters. The percentage of spawners, if any, that




actually enter the sea is unknown. They may only go as far
as the estuary; however, the timing and distribution oo
spawners likely varies between years and geographical
locations.

Tri August, charr return to Cache Creek, and by mid
September they have reached Fish Hole and begun to spawn.
Spawning is believed to be complete by late October
(Kristofferson 1986). Spawners precede Non—spawners
upstrean and, as the upstream run continues, the proportion
of immature charr in the run increases and mean daily fork
length decreases.

Fry emerge from the spawning gravels in May and June
and spend the first growing season nearby. JuQeniles
disperse more widely throughout the watershed, often in
association with residuals. Charr first migrate to the seé
at @ or 4 years of age. MacDonell (1988) recorded only one
3 year old out of 55 charr aged. Seven of 35 were 4 years
wle, with the remainder (85%) being » 3 years old tSee

Appaendias 4.




METHODS

Three methods were used in 1988 to assess the size of
the chary population: 1) a conduit weir and fishtrap was
constructed to obtain an absolute chary count, 2) a tag-
recapture program, wsing hoopnets, was employed as a backup
Lo the weir to caloulate a Schaefer stratified population
gstimate, and 33 in the event that neither the weir nor
Foopnets were successful, a Fetersen population estimate was
plannesd.,

An aerial survaey of the creek in late July, 1988, found
the water levels sufficiently low to permit construction of
the weir and placement of the hoopnets. Subsequently, a
figld camp was established on Cache Creek, July 320, 1988.

HMigh water levels in the creek prevented an earlier start.

WELRE_AND HOOFNMETS

Comstruction of the weivy and fish trap was completed
ared opesrational on August 2, 13988, . Although other locations
were considered, the 1987 site was selected because the
improvenents in water level or velocity did not merit the
considerable effort invalved in moving the weir.,

Weir design and construction follows Anderson and
MoDonald 19780 Figure 20, The weir is comprised of 3 m
sections of conduit fence. Each section is constructed from
o ochanmel drvons and condult pipe (1.5 ocm by 1.6 md), which is
virtically placed through holes drilled in the channel iron.

The conduwit pipe is spaced 1.5 ocm apart. The sections

10
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Figure 2. Construction details of wings of conduit pipe

wWeirs. (From Fristofferson et al. 1986)
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connect on o angle ivon brackets which are bolted to 2V steel
pipes. Wooden A-frames 2V by 4" lumber) bolted to the
pipes support the fence., The A-frames are weighed down by
burlap rock bags. The west wing was 10 m in length and the
gast wing 26 m.

The trap was constructed on a 4’ by 8' plywood sheet,
with a frame of wood (22U by 4" lumber? and aluminum channel,
and sides of conduit pipe. The trap was located in the
deepest part of the channel (about 0.6 m at low water) with
the open end (10 om opening) facing downstream. Sand and
ik bags on the trap floor held the trap in place. CThicken
wire (1" mesh) and rocks closed the gaps between the wings
arid trap, and other holes in the weir.

The trap was checked every two to fouwr hours.  All
chary @mt@rimg the trap were captured with a dipnet,
enumer ated, and either réleased, tagged, live—sampled o
Billed for biological investigations. Other fish species
ware enumerated and released. Each day the water level was
racorded at the trap and the sur face water temperature
measured (Table D).

Two @ hoopnets operated intermittently between the
dates August 9 andbﬂﬁ, 1988 (Table 4. The downstream
Hmmmnet was set 1.9 km below the weir for a total of 7 1/2
dayé. The upstream hoopnet, set 1 km above the weir,
mperated 11 days. The hoopnets were set to provide data for

a Bohaefer estimate.




TamEInG AND BIOLOGETICAL SAMPL ING

Appraoximately half of the charr were released from the
trap without any measuwrements. These individuals were
recorded as "count" or '"release". Live-sampled charr were
externally sexed, measured for fork length and released.
When possible, 50 charr per day were live sampled.

Fourteen percent of the charr enumerated were tagged

waing a Denison btag

ging gun. & green, plastic Floy tag was
inserted wunder the postericr half of the dorsal fin and
anchored behind fhe basal pterygiophores. The goal of 400
tagaed charr was not achieved because the weir washed out.
Tagged fish were also sexed, measured for length and
released.

Eighty—one charr were killed for aging, and genetic and
fecundity sampling. Fifty of the 81l were used for genetin
sampling by DFO. These fish were kept whole and flown out
immediately for freezing. The remaining sample of 31 charr
was stratified over S0 mm size intervals. These charr were
measured for furh;length and round wéight, and the sagittal
otoliths removed for aging. Some otoliths were damaged when
the fish were killed, so only 62 charr were aged. The
stratified dead sample was used to obtain a length-weight
ralationship. Feoundity sampling consisted af.egg counts of
each ovary in ten fish, and the determination of mean eqg

size,



DATA ANALYSETS

FEelationships between weight and.length, and fecundity
and length were determined with regression analysis.
Logarithmic transformations were per formed on the response
and predictor variables.

el ative body condition C(ED was calculated with the
frollowing squation:
Foowm W o% 10%) /L=
wWheare W is round weight (g) and L is fork length Cmmd.
All data analyses were performed with the Lotus 123

spraadsheet on an [BM compatible microcomputer.

PETERSEN FOPULATION ESTIMATE

Data for a Petersen population estimate was collected
in mid September, 1988. Four field workers, including the
twi authors, flew into Fish Hole, Cache Creek on September
15, 1988. The following morning, beginning just above the
"braided area (Figure 12, pools and riffles were seined for
chary with a monofilament gill net. Captured charr were
marked by clipping their adipose fins, although tagged fish
were released after the number was recorded. The total
number of marked (clipped and tagged) fish was recorded.
Unfortunately, inconsistencies in classifying the fish as
spawners and silvers (resting or immature searun chare )
makes these data unreliable.

On September 16, working upstream from the braided

area, 13 areas were seined. 0On September 17, 16 more areas




warse seined.  Seining stopped at the waterfall.
Docasionally an area was seined twice. Although recaptures
af clipped fish in a second seine were low, total captures
were also low, making the second seine inefficient, as well
as inappropriate.

On September 18, 1988, all areas previously seined were
ra-seined onte.  The total number of charr captured and the
numbey marked and unmarked was recorded for use in a
Fetersen population estimate. Fish tagged in 1988 and those
tagged in 1987, but recaptured at the weir in 1988, were
used, along with the clipped fish to caloculate a secand
Fetersen estimate. The following formula was used:

CZH10 CT+LD/CR+1) = F
where O is the number of marked fish, T is the total
captured, and B the number of marked fish recaptured (Ricker
1275,
(On September 19, 1988, 14 male and 3 female arctic

charr were seined and killed for genetic sampling by DFO.




16

FESULTS AND DISCUSSION

FORFULATION ESTIMATEDS

1. Weir Operatiaon

The intermittent operation of the weir prevented an
absolutes charr count.  High water inundated the weir on
three occasions (Tables 3 and 4). High water levels place

J37 e

e e o the fence, eventually collapsing it, even after
coandwit pipe has been removed to reduce the pressure. Weir
wash-oats, resulting from rapid increases in water level,
are & common problem on rivers in the western Arotic,
ircluading the Mornaday and Rat Rivers (Gillman and Sparling
1985, Flant debris piling on the fence was insignificant
im 1988, although the welr was cleaned whenever necessary.
O at least one occasion, a section of welir washed out
because a wooden A-frame leg broke.

The catoch results are discussed below under biological
investigations., A total of 1244 arctic ChaFY‘WEfE
enumer ated at the wely (Table S5).

The weir operated 12 1/2 days during August, beginning
the afternoon of August =2, 1988 CTable Gy, n August 10 at
Q400 h, every second conduit pipe was pulled; however, at
OB30 h high water washed out 9 sections of fence. The weilr
cperated again from the evening (2000 h) of August 16 to
QI0O0 h, August ZO0. It operated a final time, with half the
condult, from 2000 h, August 26 to 2330 h, dugust 27, when

#11 the pipe was pulled from the middle sectiong of fence.




The weir was finally pulled out on August 8. The weir
materials were moved to the east bank, above the high water

lavel, for futurs use or removal.

2o Hoopnet Operation

High water also hindered hoopnet operation, making it
difficult to set, check and maintain them in the creek
tTable 4. Additionally, in 18 1/2 hoopnet days, aﬁly b
chary were captuf@d (Table 3, consequently, a Schaefer
population estimate could not be calcoculated. These
hooprnets appear Lo be an wunsuwitable size (470 and desian
Cogquara—-fronted) for Cache Creek conditions. Repositioning
the hoopriets in the river did not improve sucocess.

Similar problems with this type of hooppet were
maperienced on the Rabbage REiver in 1988 (Fatricia Lewis,
pe s, comm. J. O the Rabbage River, two hoopnets were used:
a sguare-—fronted 47 net and a round-fronted 2 net. The 37
net caught over Z00 chary in 2 days, whereas the 4' net
caught o only one.

3. Petersen Method

In twe days of seining at Fish Hole, 496 charr wvere
marked, including clipped fish and tagged recaptures (Table
). Re-seining the area produced a total catch of 468
chary, of which 3% were marked recaptures. Using these
data, & Fetersen population estimate of 5827 chérr was
caloculated,  The 9897 confidence limits are 4293 and 8122

oharr .

17




& second Fetersen estimate was obtained by using the
total number of fish seined over 2 days (964), the total
charr‘taggmd e recaptured in 1988 at the weir (228), and
the number of these tagged fish recaptured at Fish Hole

¢ e

LRI CTable &), The population estimate is 8499 charry with
HEY confidence limits of S5B846 and 12 848 charr. Although
the two Fetersen estimates are widespread, the wide
confidence intervals overlap considerably.

The Fetersen Method was also used in 1987 to get a
population estimate. High water in 1987, like 1988,
prevented both an absolute count and a Schaefer estimate
(MacDonell 1988, MacDomell (1988) discusses the
assumpticons behind the Fetersen Method and its application
to Cache Creek. Whereas in 1988 we treated the chary
population as a whole, MacDonell (1388) stratified the

population into silvers (nonspawning searun charr) and

spawners and estimated the population of each group. The
1987 population estimate was 9076 charyv, comprised of 1504

spawners and 75972 silvers. Macdonell (1988) considered his
eztimate of spawners to be an underestimate because of the
i fficulty in ﬁépérating silvers and spawners at the weir
location. The confidence limits (35%) for the combined
population estimate were 8322 and 13790 charr.

The three population estimates from 1987 and 13588
overlap considerably, thus precluding specific and
conclusive statements about population size (Table 10. In

peneral, the population of Cache Cresk charry 3 200 mm) is

18




bebtween 000 and 10 000 fish; with no significant change
from 1987 to 1988. A substantial increase in the population
is urnlikely, even with continued closure of the fishery,
until the progeny of the current spawners reach a larger
gize (x 200 mm or 3 years old). The 1987 and 1988 estimates
are down considerably from the 13972 estimate of 12 000 to 17
Q0O chary Cx 150 mm) ¢ Stein C1973); however, they appear
gruivalent to the 1985 estimate of 3000 to S000 catchable

i 350 mmy charr t(Eristofferson 1986).

SGeparation of the spawners and silvers in 1988 was
inconsistent, thus preventing its use in the ana}ysis.
Whethaer the spawning population has increased is not kEnowng
Miowever, the charr have not been harvested since 1987 so the

trend should be upwards.

EMUMERATION AND MIGREATIN

The fishtrap operated 12 1/2 days between August 2 and
E7y1m88 (Table 4. During this period, 1244 arctic charyr
were counted, including 282 released, , 356 live sampled,
178 tagged, 80 dead sampled and 48 recaptured (Table 3).
Appendices 1 and 2 1istvth@ tagaing and recapture data. Ry
comparison, in 1987, in 8 1/2 operational days between
August 13 and 23, 3107 charr were counted.

Charr were captured immediately on completion of the
WL T On Auguest 2, 1988, 58 charr were captured (Table 7).
The timing of charr migrations is poorly docum@hted, hut the

a8 results suggest that the upstream migration begins




somatims in mid to late July. In 1987 also, weir operation
apparently began after the run had begun.

Friome to August 7, 1388, the daily catoch was usually
wrder 100 charr (Table 73. Subsequently, the daily catch
increassed until high water inundated the weir on August 10,
On August 9, 329 charr were captured. This was the greatest
daily catch in 1288, When weir operation resumed August 16,
the daily catch was again less than 100. These data suaggest
that peak migration occcurred hetween August 10 and 16. In
1987, however, the weir appears to have aperated through
peak upstream migration. On dugust 17, 1987, 1071 charr were
enumerated; subsequently the daily catoch declined
tMacDonell 1388, Had the weir not washed out in 1988, it
ceemns likely that the peak count would have cocurved within
a few days of the 13987 pealk date, AquEt 17.

The duration of charr migrations is aleo poorly
documented, but the Cache Creek migration is bhelieved
complete by sarly September. In August 1988, the weir
operated only one day (August 26 in the last week (Table
40, but no fish were counted. In 1987, August 23 was the
last operational day of the weir and 103 charr were
captured., MacDonell (1988) continued to catch chary in
Moopnets wuntil September 2, but the fish were small in size
and number .  He concluded, based on an aerial survey, that
the run was over by September 10, 1987. The domestic
fishery is generally complete by early September (Sparling

and Shtewart 198&; Gillman et al. 1985). This sugaests that

20
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the run, at least for the larger, mature fish, is complete
in early September.

Mature charr are believed to begin the upstream
migration first, with spawners preceding the NZN-spawner s
(MoCart 19802, Although spawning condition was not
consistently recorded in 1988, numerous observations were
made of charr with well developed secondary sewual
characteristics, including bright spawning colaowration and
kype devel opment . In 1987, the proportion of spawners
dropped daily, immediately after commencement of the
enumeration. This suggests that many current year Spawners
had passed upstream prior to installation of the weir an
August 13 (MacDonell 1988). He also observed a decline in
mean daily fork length, thus supporting MoCart’s (19800
asaertion that the larger fish migrate first. MacDonell
(1782 also recorded a preponderance of charr in the 200 to
S mm l@mgth interval.

The 1988 results appear complementary to the 1987
results.  The length data and catch dates suggest that the
garly part of the run was recorded in 1988, while in 1987
he latter part was doocumented. Most charr wére caught
priom to August 10 in 1988, compared to after August 13 in
1887.  Frior to dugust 10, 1988, rather than dropping, mean
daily fork length remained at or above 400 mm, and the modal
langth interval was 400 to 449 mm.

The difference between the 1987 and 1988 modal length

interval may also be attributable to the fishing closure,
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not just the time of sampling. The 400 to 449 mm interval
ig commonly harvested by domestic fishermen; however, the
fishery was closed in 1987 and 1988 o this size class may
Just represent an unharvested cohort.

The extent of the seaward migration by mature chary is
uwrnclear. Downstream migration is believed to coincide with

spring breakup (MoCart 1980, Cache Creek spawners go at

SR
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least as far as the Mackenzie Delta, as the majority of the
domestic catch at the mouth of the Big Fish River is
comprised of this group (Sparling and Stewart 1986; Gillman
et al. 19835, In both 1987 and 1388, cwrent year spawners
were captured at the weir. If spawners move seaward in late
May or early June and reach the weir during their upstream
migration by dugust 2, only two months are available for
asummaer feeding and migration both ways. Whether the cuwrrent
yaar spawners actually enter the Beaufort Sea is not known.
Spawning is believed to ococur primarily during
September and October. Two of 3 females collected at Fish
Hole on September 19, 1988 were spent. They were aged & and

11 years. The third female was a virgin of unknown age.

BIOLOGTEAL INVESTIGEATIONG

Mean forlk length was 412 mm, ranging from 2935 to 575 mm

(Tables 2, 7 and 8, and modal lenpgth was 400 te 333 mm
Figure 32. Mean vround weight was 934 g, ranging from 423

Lo 2100

By comparison, mean lengbth in 1987 was only 358

H
2
=

mm (135 o 550 mm) and the modal length interval was 300 to

2 omm (Table- 2).  Further, only 2% of the charr wvere




T ¥ N R R
(et SN R R =
Totn! nought = BEJ

i

A

i

1

1

il

gn

il

]

M|

1o

Figure 2. lLength - frequency distribution of arctic charr
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areater than 450 mm in length in 1987 compared to 147 in
1H88,  Table 8 summarizes the 1988 biological data by age
7L

The 1988 length -~ frequency distribution (Figure 3) is
likely not representative of the entire population because
the size classes which migrate later in August and in early
September are not represented.  MacDonell 1988 and MoCart
1980 state that mean fork length decreases during the
later stages of the migration because juvenile charr and
residuals form a greater proportion of the sample. In 1987,

modal length dropped from the 300 to 349 mm class to the
200 to 250 mm class, and residuals accounted for 60% of the
catoh by September 1 (MacDonell 1988). In contrast, the
WwEly in 1988 was inoperable by August 20, (except for August
26y, and the smallest fish caught was only 298 mm long. Nz
residuals were captured at the weir in 1988. Throughout the
operation of the weir, daily mean fork length was relatively
stable between 400 and 420 mm (Table 7).

Although the smaller size classes are not represented
in 1988, most larger sizes are represented. In two years of
sampling (1287 and 1388) and over 4000 measurements, the
largest fish captwed was 575 mm (captured August 18, 1988 .
Larger fish may be present, but undoubtedly they are few in
rmk e . In 1986, the longest fish measured 5322 mm (Sparling
and Stewart 1986), and in 1984, only two fish greater than
GO0 mm were sampled (Table 2 and Figure 3) (GHillman et al.

1aesE) .,




Chary age averaged 6.9 years, ranging from 4 to 13
years (n=E2) (Tables 2 and 8). Modal age was 5 and 7 years.
Five charrv (840 wére 10 years or older, and 2 (3%4) were
years old.  MacDonell (1988) caught one three year old (135
mm) in oa hooprnet upstream from the welr and concluded three
vear olds were making it through the weir. The contribution
3 vear olds make to the upstream migration at Cache Creek is
unknown, but in the western Arctic, charr generally migrate
frmr the first time at either 3 or 4.year5 of age (MoCart
198070,

Mozt chary populations in the western Arctic, matuwre at

5 oyears of age or older (MocCart 1980, Mature arctic charr

P

aged 9 years were recorded in 1987 and 1988. One 4 year old
female, internally sampled in 1988, wag a current year
ST AWMET . Neither of 2, 4 year old males was mature. All 5
vear old females (n=8) were cuwrrent year spawners, as wWere
GOY% af the females examined (n=40), The remaining 104 were
virgins of unknown age. In contrast, 744 (n=27) of the
males were cuwrrent year spawners. One hundred percent of
the males seven years and over (n=11), 73% of the & year
ol {mm#) and S04 of the 9 year olds (n=2) were spawners.

Mature char?, sampled in 1987 at Cache Creek, averaged
7 years of age and 298 mm in léngth (Macdonell 1988);
however, these stabtistics are probably biased towards the
latter half of the charry migration (Table Z).

The domestic catoch at the mouth of Rig Fish River was

gsampled in 1986 (Sparling and Stewart 19B&). About 257




Cri==@%) of the charr captured were 10 years or older (10 to
14 years) and none were under the age of 5. The average age
of the catoh was 8.6 years (Mode = 9 years).  Twa (4740

fish aged 10 (n=553) were recorded in 1387 (MacDonell 13988).
I 1384, 9% (n=160) of the domestic catch sampled at the

mouth of the Big Fish River was > 10 years (10 - 113, and 2%
was 9 years old (Gillman et al. 19835). The sample mean was
7.7 years., Table 2 summarizes the age data.

A total of 617 arctic charry were externally sexed, with
the sex ratio favouring females 2:1. Females comprised
greater than 704 of all size classes under 450 mm. The sex
ratio was closer to 1:1 for the ;lagses areater than 4350 mm.
Males comprised 9% of the S00 to 349 class (Table 8). In
1986 at Cache Creek, the female to male ratio was 5.2
(Sparling and Stewart 19862, and at Rat River the ratio was
4,0 (Hillman and Sparling 1985). McCart (19800 states that,
amang anadramous charr, females predominate, averaging 6874
of the populations.

A significant relationship (F<0.01) exists between fork
langth and weight for Cache Creek charry (r=0.95, n=76). It
CaEn be @xpreﬁgéd ALl

LogW = 2.78Logl. — 4.32
where W refers to vound weight (g), and L is fork lenagth
tmm? . This relationship indicates that 904 of the body
weight is explained by body length. The equation compares
favourahly to regression eguations calculated previously for

Cackhe Creek charr (Table 3.
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The condition of the fish, as evpressad by the
condition facteor MR, averaged 1.1%, ranging from 0.9 to
1,40 (Table 2. In 1386, the average condition was 1.14
(SBparling and Stewart 1986>, and in 1987 body condition
averaged 1.25 (Table =y, Its unknown whether these values
are significantly i fferent, or are reflections of sampling
di fferences and natuwral annual variation. .

Avearage annual arowth was €3 mm, the maximum being 169
mm aric the minimum 2B mm. Annual growth rate did not vary
substantially betwesn sSe@xes. These growth rates are hased
e measurements of 47 sharr tagged in 1987 and recaptuwred in
1988 (Table 10). The relationship between age and length
is presented in Figure 4 for Cache Creek charr and two other
weastern Arcoctic ohary populations.

Mhe recapbured female (Fink tag, Noo 003480 measiured
408 mm long when tagged by DFO in 1984, In 1987 it was
recaptured and measured 483 mm (MacDeonell 19880, Frecaptured
again in 1288, it measured 480 mm. The %5 mm difference
hetween the 1987 and 19588 measurements 18 negligible and
abtributable to sampling evyor. Using the figures from 13844
and 1987, a growth rate of 26 mm/year was calculated. A
second fish, tagoed in 1984 and recaptured in 1987 (WBOOZ41;
Fork length = 930 mm in 1987) grew at a rate af 17 mm/year.
Thess rates are much lower than the rate calculated for 1988
chiary;  howsEver, bl fish were close toeo {00 mm long S0

their growth may have 5] owed.
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Fecundity data collected in mid August, 1988, are
presented in Table 11,  Mean egg count was 2233 (1377 to
3919, Mean e size was 3.7 mm (3.2 to 3.4 mm).  The charr
gampled for fecundity averaged 437 mm in length and 6.7
vaars of age. The 1987 data are similar (MacDonell 19880,
although the average length of the sampled charr was 4335 mm
(Table 11). Mean egg count was 2186 and egg size éveraged
S 3.0 mm.  Ovary weight in 1987 was 10.1% of the total body
walght,

Fecundity is positively correlated with both body
length and weight; however, fecundity to length data are
mor e common (MoClart 19800, In 1988, Cache Creek charr
fecundity was positively correlated (PL0.05) with fork
length Cr=0.92, n=9):

LogF = 2.96Logl — 3.4
where F eguals the total egg count and Lo is fork length
Cmm) .  According to these data, 85%4 of the variation in egg
count data is explained by the length of the fish., Table
11, which lists fecundity data from aother chary popul ations,
provides further evidence that fecundity is related to body
length. Figure 9 compares mean length to fecundity
graphically. MacDonell <1988) suggested that Cache Creek
chary may have lower fecundity at a given length than do
obher populations.

The relationship between age and fecundity is much
weaker than fecundity and length. Age is positively

covrrelated (PU0.05, r=0.73, n=9) with length, but only about
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SOW o of the variation in egg count data is attributable to
ACE . The eqguation,
LogF = 3.01Age + 0,09

where F eguals fecundity, summarizes the relationship.

GTHER FISH SFECTIES

Other species captured and released include round
whitefish (Prosopicw cylindraceum), broad whitefish
CCoreoonds pasues), and arctic arayling (Thyrallus aroticas).
Table 12 summarizes the capture data for these species. The
large numbers of arctic grayling and, to a lesser deqgree,
round whitefish caught in mid August, 1987 (MacDonell 1388)
weres not duplicated in 1388. Apparently these species also

ran when the welr was out in mid to late August, 1988.
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SUMMARY
& population census of the Cache Creek arctic charr was
conducted in August and September of 1988,
High water inundations of the conduit pipe weir
prevented an absolute count. Hoopnet operation was also
severely affected.
The Feterszen Method was conducted in mid-September,
1288, The two estimates indicate a population between
G000 and YO00 charry (& 200 mm in length). The 1987
gstimate is not significantly different.
The weir was first operational and catching fish on
August 2, 1988. The last operational day was August 26,
1988, The lérgest daily catch was on August 9 when 329
chary were captuwred.
& total of 1244 charr were enumerated at the weir,
including 982 released, 48 recaptured, 356 live sampled,
80 dead sampled and 178 tagged.
Mean fork length was 413 mm, and modal length 400 to
42 mm. Mean round weight was 934 g.  Maximum length
and weight was 373 mm and 2100 g, respectively. Mean

daily length was at or above 400 mm throughout August.
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Charr age averaged 6.7 years (4-13 years). The female
to male ratio was 311, Average growth rate was €9
mm/yEar, based on the 13988 recaptures. Mean egg count
was Z232.  NMinety percent (90%) of the females
internally examined were current year spawners, compared
to 7a4% of the males. The youngest %pawnér was a female
aged 4 years.

Arctic grayling, round whitefish and broad whitefish
were caught in small numbers in the weir and in

Frooprets.




CONCLUSIONS AND MANAGEMENT RECOMMENDATIONS
Large fluctuations in water level plague efforts to
cont arctic chary in the western Arctic.  The attempt to
get an absolute count of the charr migrating up Cache Creek

failesd in 1988 as it did in 1987. In both years the

cortingency plan, a Fetersen estimate, was invohked.

The three Petersen sstimates (two in 1283: 2800 and
BEOO chary, and one in 1987: 9100 charr) are relatively

close and the 95 ﬁmnfidemce intervals overlap widely. This
aituation makes specific and conclusive statements about
population trend and size impossible. In general, these
data swggest that th@'pmpulatimn of arctic chary €3 200 mm)
i betwesn G000 and 10 000, and that therﬁ is no

signi ficant difference between the 1987 and 1988 estimates.
In comparisan to one estimate made in the early 19707s, the
population has deﬁlined by at least 25-50% The status of
the spawning sub-population was not addressed in 1988,

Compared to the 1987 sample, the 1988 charr had a
greater mean and mode fork length (338 mm in 1987 vs. 412 mm
in 1988) and 14% were greater than 480 mm in 1988, versus Z%
i 1987. Age and fecundity showed little change.

There are a numbheyr of explanatiocns for the differences
in chary length. First, it may just be an artifact of
sampling, as sampling was conducted at an earlier date in
1988 Lthan 1987.

Secondly, the increase in size may be attributable to

growth and the fact that there was no harvest in 1988,
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Given the mean growth rate of 63 mm/year and the 1987 mean
fork length of 288 mm, the fork length predicted for 1988
widl ol e @407 mm - close to the actual mean of 413 mm. If
the latter explanation is the correct one then the
population estimate should have increased in 1988. That the
éstimatﬁ did not increase may be attributable to the poor
resclution and inaccuracy of the census method.

More likely, & combination of the two scenarios is
correct.  Since there was no harvest and there obviously was
ody growbh, an inorease in average body size is ewpected;
Friowsver, the magnitude of the increase may be exaggerated
because of sampling time differences. Further, a
signi ficant increase in population size is unlikely tio be
noticed until the progeny of the 1987 spawners reach a
catchable siz@,’whith appears to be about 4 years of age and
greatery than 250 mm in length..

Based on the 1288 study and our review of the arctic

chary literatuwre, a number of recommendations are presented:

1y Maintain closure on the RBig Fish River fishery for at
least 2 or 3 move ywarg twhen the 13987 cohort matures),
orountil o oa ﬁtdck assessment indicates a recovery
acceptable tm‘DFO, the Fisheries Joint Management
Committes, Inuvilk, and the Aklavik HTC,

20 FPermanently close, or place strong fishing restrictions,

o the spawning grounds (Fish Holed,

&0 Establish a minimum Qillnet mesh size for use on Big
= a

sh Fiwver,
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Fons

Det quotas for the lower reaches of Big Fish Eiver,

Open the watershed to controlled sports fishing,
Continue research on arctic charr biclogy, particularly
their seasonal movements and population dynamics, and
Continue stoclk assessments, using either small hoopnets,
oy oa welr at & location above the Summit Cfeak and Cache
Creelk confluence.,  To determine population trend, the
Fetersern estimate should be conducted every year for
the next several years, until the trend is established
or it ism deemed unnecessary. The more intensive

ment should be conducted every two years.
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Table 1. PFopulation estimates
the Cache Creek charr,

41

from tag-recapture studies of
1972 to

Date* Tagged(Recaptured)

Location

Fopulation Estimate

1972 273

263

1584 3

A5

1985 0

Q)

1987

Ui
&
~N

1988 28

496

(530

(69 L
C117 FH

€32

230

(3532

€490

TR
390

—
I

Fish Haole

2 000 to 17 000
& 130 mm)

estimate

to 5000

- 330 min

9076

200 mmd

5827
8497

L 200 mm)

* fEmferentes:
al. 1985,

1972

Stein et
1985 — kristof ferson
(1988, 1988 - this study.

1984 —~ Hillman et
1987 — MacDonell




Table Z. Summary of bioclogical investigations of arctic
charry from Cache Creel, 1980 to 1988,

Forl: Length Cmm) , Weight (gi==
Date™ Mean Modal Class Fange Mean Fange

1980 430 400~ 4a3 250 - 550 -

1384 439 450 — 493 250 - EE0 951

1966 A 400 —~ Gy 305 - 5395 g9 325 - 17325
1987 238 200 - 3249 139 ~ 380 &19 60 - 1575

1988 41Z 400 - 445 I95 - 575 34 425 - 2100

Age (vears) Body Condition (R

1380 7.0 & - 7 5 - 10 ———
1963 7.7 7 5 — 11 1.10

1986 8.6 9 - .14 0.97 - 1.46

1987 .0 -

- 10 1.25

6]

1988 (S 9 % 7 4 - 13 1.19 0.31 - 1.40

* References: 1980 - kristofferson (19860, 1984 - Gillman
et al. (19835, 1986 - Sparling and Stewart (19860,
1387 - MacDonell <1988), 13988 ~ this study.

e Bound weight.



Table 2. Daily water levels, recorded at the mouth aof the
fishtrap, and water temperatures, Cache Creelk,
NWT, 1388.

Date Depth Temperature Date Depth Temperature
€om)d (O Com) €O

July 30 &0 —— August 14 105 ——
2 &0 .3 15 e —
August 1 &1 12 16 76 14

6 14 ‘ 17 70 13
6 Gt 3

J
—
81}

! 7% & 19 3 11
5 = e () ) = Kokt -
& 77 13 21 =100 -
7 = i 22 100 -
a8 &< ) 23 6 ——
= &7 S el =1 =
10 100 & =25 91 -
11 96 - 26 71 10
12 80 - 27 =100 ——

3 95 - 28 #1100 -

* oApproximate.

Table 4. Operating dates of the fishtrap and hoopnets on
Cache Creek, NWT, August 13988.

Fiehtrap Downstream Hoopnet Upstream Hoopnet
Dates N of Dates Nizw of Dates Nioe oof
Grerational Days Operational Days Operational Davys
Auguﬁt | August August

o= 10 8 9 - 10 11 - 14

0w

16 ~ 20 5 o1/% 11 - 1% 17 - 25
SE - 27 1 12~ 14

16 - 20

172

R N

Total iz 172 Total 7 172 Total 11




Tabla 5. Summary of arctic charr captured and sampled at
Augqust 1988,

Cache Creek, NWT,

SDample Fishtrap Downstream Hoopnet Upstream Hoopnet
Conant 582 1 0
Fecaptures 48 0 1
Live Samples 386 1 ]

Dead Samples 80 0 1
Tagged 178 Q
TOTAL 1224 3 2

Table &. Summary of the Fetersen Method data collected

September 16 to 18, 1988, at Fish Hole on Cache
Creek, NWT.
Eatimate No. 1 Estimate No.o 2
Marked Fish* 436 Total tagged 228
(Sept. 16 % 172 at weir
Ttal captures 468 Total captures F6et
tSept. 18D
Mar ked recaptures™> 29 Tagged fighwe= 25
Fopulation sstimates:
oSB27 8499
YE% Confidence Intervals:
Lower 4293 S8
Upper 81z 12,848
- Includes tagged and clipped fish.
oo Includes 26 clipped and 2 tagged recaptures.
e Fish tagged (1988) or recaptured (1987 tags) at the weir

and captured again at Fish Hole.




Tahle 7. Daily catches and mean fork length of arctic charr
captured in the fishtrap on Cache Creek, NWT,
1988.

Dat e Daily Capture N Mean Fork Length Cmm)
August
= a3 o3 . 399

136 67 417
8 56 411
25 16 440

NO R W

e 50 410

199 110 420
& 122 3 400
] 359 108 413
10 89 <} 300
16 & 3 326
17 o = 405

18 73 79 418
19 e e 417
) ) 0 ———

Tt al 12 e 413




Table 8. Riclogical data summarized by age for the
gtrati fied dead sample of arctic

Cireelk,

NWT, August 1388.

charr from Cache

Ace Forlk Length  Cmm) fRound Weight (o k. Age
N*  Mean N Maan N Mean Mean
Combined
ot = 395 2z 800 2 1.29
] 14 405 13 8008 3 1.:26
& 13 <O 12 771 2 1.189
7 14 431 3 FEO 13 1.19
a 3 o} it 3 1014 9 1.14
=) 5 4639 3 1440 5 1.19
10 3 507 = 1400 e 1.03
11 1 =505 i 1450 1 1.13
12 ) Q 0
|3 1 575 1 2100 1 1.10
Total™ 81 G426 76 9354 76 1.19 .9
Males
# 0 0 0
] = f o] 83 1 OO 1 1.10
& 3 415 2 562 £ 01418
7 4 2 & = 1062 4 1.13
3 = 83 & 1250 P R R
g = S 2 1800 2 1l.21
10 1 4833 0 0
Total 17 453 14 1031 14  1.18 7.1
Femal es
<} = 396 = 800 = 1.29
] 12 393 12 8OO0 12 1.27
& 10 408 10 812 10 1.20
7 10 423 ) 914 2 1.2
& 7 438 7 6 7 1.1z
) 3 e 3 1200 2 1.18
10 = Gl6e 2 1400 21,03
11 1 505 1 1450 1 1.13
13 1 S575 1 2100 i 1.10
Total et N &2 899 G2 1,20 .8

>

The total
females).

number

of aged fish eguals 62

The total dead sample is 81.

{14 male and

48

46




Tabhle 9.

(P20, 05) calculated

Creel,

NWT, 1980 to

Summary of weight — length regression equations

for arctic chary from Cache
13288.

Eauatiaon™ N v Date Feference
LogW = 2.78logl — 4,33 76 0.9% 1988 This study
LogW = 3.12Logk — 5.22 S5es 0,96 1987 MacDonell 19880
LogW = 2.77logl. - 4.335 105 0.96¢ 1986 Sparling %
Stewart (1386)
Logh = 2.69logl — #4.19 i8 0.9 1980 MzZart (19800
* W = round weight (g) and L = fork length (mmd.

Table 10.

The number of dead samples in the published table
summarizing the biological data.
e Date published.

Growth rates of Ca

che Creek arctic charr based on

the 1988 recapture of charr tagged in 1987.

Growth Fate (mm/year)

N Mean Maximum Minimum
Mal ws a 7 101 4
Females 37 &9 164 =8
Tzt al 7 () 164 =8

Yy

Does not equal

45 because

two charr were not sexed.

47




48

Table 11. Summary of fecundity - length relaticonships
(F0.03) for studies of arctic charr, 1980 to
1988. Fecundity was measured by counting the
number of eggs in the ovaries.

Mean =~ Eaqqg Fecundity
lozation® N FL Size Mean ¥ Equation
Cmm?) Cmmy)
L. Cache 9 437 27 2233 .92 LogF = 20356Lkogl. — 3.4

2. Dache 19 435 4.0 2186 W73 LogF = 1.67Logl. - 1.08

3. Cache 7 4wl palate 1492 .76 LogF = 3.07Logl - 4.80

4. Firth 20 530  —-— 4955 .84 LogF = .8ZLagl - 4.01
5. Rat 2l e 3.7 4221 == e

it

£. Fat A 3468 LE€9 LogF = 1.74Logl - 1.13

*  lLocation - Feferences: 1) Cache Creek — This study,
=) Cache Ureek — MacDonell (1988), 3) Cache Creek -
MzlZart (19803, 4) Firth River - fGlova and McCart (19740,
9) Rat River -~ Gillman et al. (1985, and €) Rat River -
Fain ¢1974), in MoZart (1980).

Table 12. Summary of other fish species captured in Cache
Creek, NWT, August 1388.

Met leed Found Whitefish Broad Whitefish Hrayling

Fightrap e 1 1
Dowrnstream

Howopret = 0
Upstrean

Hooprieh 7 0 =

]

Total =0 1 ]
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Appendix 1. A& list of the arctic charr tagged at the weir
site, Cache Creek, bAugust 1988. All tags were
green in colowe.,

Tag Number Date Lenath Sex Comments
tmm )
62601 August 3 Tag lost.
GEE0R 3 ——— Nz measurement s.
2603 3 418 -
GBREOD 3 408
HE2E0S5 3 265
GRE06 3 450
62607 3 285

Y

40
376

G608
1609

e

GEEGLO < 372
G211 G417
GzelaE 13
2613 236
L6114 371
62615 435

etz
496
437

ERE16
62617
62618

61619 e
GRE20 450
BRe21 451

263
286
375
419
404
446
284
330
395
404

S S
EEE23
Bread
EREZD
LIeR6
ERe2E7
G628
E262Y
GRE30
62631

SEG3E 120
62633 360
&EGE39 292
EEE3E 373
LRE36 455
6263 S
BR63E 425

284
419
293

fa

BelAclk
EEEA0
E2E41

CANLE B B B B A B TR L R B R A T B S S A S e St S e s S s S S B F S e A T B A |

-—

NNNONNNNNNNNOOOOOOOOOOOO o aUuEaaamaas L

EREAS 376 F
i ot 285 F
GG 285 P
GEREAE 459 M




GR647
62648
62649

6265
E2E53
EZE5
62655
E2ESE
E2EE7
E2658
E2EET
E2EED
62661
EE6ES
62663
EE6ES
E2EES
E266E
EZEET
62668
6266
E2E70
62671
elcdr.
62673
E2E74
£2675
EZETE
62677
£2678
6267
62680
62681
BedAz
£2683
626
62685
62686
62687
62608
62689
6 D0
62691
el
CE1693

EEED
62695
6 RETE
E2697
62698
ER6DD
EE700

VU0 0OON

AR I A R LA ]

5
A

IR IS

SRt ]

515
391
431
404
415
416
420
414
394
393
4327
454
455
455
4326
458
41
267
421
404
410
411
45
276
el

282

419
393
425

Skl

430
298
434
416
439
410
G409
372
oEE
409
394
411
S6Y
395
o6l
3320
GO0
395
360
430
436
1418
404

TAZTATATMTHAATAAITAIFAAATAIZZFIZIATATTI AT AIII9OAIAZIZTTIMT AT INIOI

Tag destroyed.




GEE701
GR702
G703
o2 7 0l
2708
GBR706
2707
62708
2709
2710
2711
G171z
BR713
a7 14
G715
L2716
L2717
2718
G719
2720
a7l
a7 2e
A723
a7 2
La72S
G726
L7 e7
G726
273
BR730
22731
ERT7aR
(E733
G2 7 34
2735
G736
GR737
e 73

G273
7490
Ga741
GE79R
2273
Selyd ;:IL o)
L7445
G276
2277
&E748
27
GET S0
(751
GR7ER
G 7

EE7 5

%y

S

]

]

W 0l O G W g

e e P e e 3 e ey
NNNNNONNNNNNODG

17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
18
18
18
18
14
18
18
18

470
404
405
Gz
371
454
397
275
420
405
338
428
403
413
536
291

410
451
402
410
359
283
287
R ENS
453
295
270
435
290
339
396
414
=88
272
F05
406
412
396
=95

wle
T e ale

455
913
4232
373
389
SR
4395
o2
380
43
456
378

299

ETUZTAATMTATATAAIAIAATATAIAAA N ANANTNITMATNAINION AN ANAAII AT

Downstream hoopnet

Tag destroved.

o

3




E2755
EE756
&2757
62758
BE759
G2T7EO
RR761
BRT76R
E2763
G276
GER769
EE766
GE767
G276
E76Y
G770
&RE771
GRTTR
&E773
BE774
&R773
G2776
&

&2779
€2780
2781
62782

18
18
18
18
18
18
19
19
19
19
19
19
19
19
19
19
19
19
13
19
19
19
19
19
19
19
13

19

399
o9
263
26
392
294
455
360
411
405
430
<480
377
EE T
518
2370
280
4 5
463
453
360
el
)
SE N}
Gz
G411
377
426

ME AT ATATMEZINTOTMIZIAEITAITAIITTOTT T

]

1O}



Appendix 2.

A list of tagged arctic chary recaptured at the
Cache Creek welr site in August 13988.
recaptured fish were tagged in
pink tag, No.o 00348, which was taqqed 1n 1J84

and caught August 7.

1987,

Tag Numbey Tag Colour Date Lenath Sex Comments
{mm?
GR113 Elue August 3 407 -
RN Blue 3 264 F
Blue 3 1o -
Blue 3 GO0 M-
: Blue 3 286 F
S 2 A Blue 2 513 M
LJIBN Blue 3 364 M
m Blue 3 367 F
Elue <} 396 F
Hlue 4 362 F
Elue o 407 F
Bl o4 27 F
Blue e} 27 F
RBlue &) b e F
Elue £ 417 F
Bl ue & 294 F
Blue & 05 F
UUS4J Fink 7 480 F
G2115 Blue 7 403 F
G080 Rlue 7 326 F
= Blue 8 =84 F
G,uu Blue g e M
[ERRNIC Blue =) N measurements.
G286 Blue =) 290 F.
L2373 BElue =) o584 F
GROES Blue =) 05 ™
GED66G Bl ue ) 293 F
LRE33 Blue ) 410 F
Galot Blue 3 315 F
S Blue 3 370 ™
G23ED Blue g 485 F
GRASE0 Blue =) 293 F
T Elue ) 377 F
Gallz Blue 9 278 F
Galal Blue =) 593 F
N N X Bl ue = 386 ™
GRLOG Elue 10 294 F
E2E1E Blue 10 370 F o
N Hlue 10 434 F
G 13 Blue 16 390 F
G S Elue 18 299 F
GOl Blue 18 390 F
G50 BElue 18 394 F
22108 Blue 18 47 F




el
G2 3 O
G215
62055

5, s
LN LY iy

Blue
Bl e
Blue
Gireen
Green

18
18
19
19
19

43
439
288
380

37z

B I B B e 4

* Captured in upstream hoopnet.

a

u



Appendix 3. Summary of bioclogical data for arctic charr
collected during the Fetersen sampling at Fish
Hoxle on Cache Creek, NWT, September 1988.

N Mean Fange N Mean Fange
Fork Length ¢mm) Weight (g
Male™ 14 41z 256 - 536 14 844 1789 - 1672
Female 3 405 305 - 4933 3 796 322~ 1303
2 Rombined 17 411 2856 - 936 17 835 175 -~ 1672
Age Maturity

Male 10 E.9 4 - 11 14 8.1 & - 9

Female 2 8.3 & - 11 3 23 1 -3

Cexmb i ned 12 7.2 4 - 11 17 7.1 1 -9

* Includes one residual male (256 mm fork length, 175 g
vears, and maturity level 5.

ul




Gppendix 4. Summary of biclogical data for arctic charr
electroshocked on September 22, 1988 below the
falls at Cache Creek, NWT. These data were
collected by J.D. Reist of DFO, Winnipeg,
Manitoba.

N Mean Fange N Mean FEange
Fork Length C(mm) Weight (aq) aAge*®
S0 a 39 84 31 - 100 41 D9 1 - 11 0
850 g 1 162 - 1 50.0 S 0
Cemb i ned 40 86 31 - 162 432 E.9 1 - 50 0

* ALl otoliths were aged "0O"; no bands were seen.

This sample may contain young-of-the-year, and one and
two year old charr. Young-of-the-year (YOY) from the
Babbage River, Yukon, reached 38 mm, whereas one and two
yvear olds reached 94 and 115 mm, respectively (RBain 1974
Arctic GHas Riol. Eep. Ser. 18¢12). YOY from the Firth
River, Yukon, measured 53 to 683 mm, fork length, and weiaghed
2.0 g by September (Glova and McCart 1974). One year olds
averaged 110 mm (80 to 150 mm). The Fish Hole sample which
ranged from 31 to 100 mm could be just one year olds or a
mixtuwre of YOY and one year olds.

The larger fish, 162 mm, is probably two, although
bands oould not be seen when it was aged. Confusing the
situation further, MacDonell (13988) recorded a three year
ald charr that measured only 135 mm long and weighed &0 qg.




