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1. 0 

1. 

SUMMARY AND CONCLUSIONS 

Envirocon Limited was contracted in September, 1976 

to undertake a field r~~onnaissance and to provide a 

general assessment of opportunities for salmonid 

enhancement in the Kyuquot Sound area of Vancouver 

Island. The analysis presented in this report is 
. ' 

based on field surveys during October and November, 

1976 and on the reports and unpublished records of 

government agencies. 

The study area, situated in a remote part of the 

Vancouver Island west coast, includes Kyuquot Sound 

and the thirteen salmonid-producing streams draining 

into -it. The Sound is a sheltered body of saltwater, 

with many inlets and islands. rndustrial activity 

in the area has been confined to commercial fishing 

in season and to logging, which has been carried out 

to varying extent in nine of the thirteen study area 

watersheds. 

3~ Kyuquot ~ound streams support ~opulations of five 

Pacifi~ salmon species, chinook, coho, chum, pink 

(even-year stock) and sockeye, as ·wel 1 as two species 

of anadromous trout, the steelhead and the coastal 

cutthroat. Both summer and winter runs of steelhead 

trout are known to occur in some study area streams. 

L----~---' . _____ _ - env1roc:cin 
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Commercial fisheries pursued in the area include a 

seine and gill net fishe~y for local stocks of chum 

and pink salmon, and a tro11 fishery which exploits 

stocks of chinook, coho, sockeye and pink salmon 

from a broad geographic.area along the Pacific 

coast. Though in the last two decades the local· net 

fishery has been severely restricted for conservation 

reasons, annual catches of up to 131,000 chum salmon 

and 65,000 pink salmon have been taken from the 

Kyuquot area. 

Due to the remoteness of the area, sport fishing 

activity has been 1 imited. A small marine sport 

fishery exploits mature chinook and coho salmon 

within Kyuquot Sound, and a small freshwater sport 

fishery for summer and wi~ter steelhead trout has 

developed in recent years. A native food fishery 

exploits sockeye, chinook, and chum salmon to a 

1 imited extent. 

4. The general patterns of abundance change~ in Kyuquot 

chum and pink salmon stocks since 1951 have been 

similar to those in other areas of south coastal 

British Columbia. Adult returns generally improved 

in the late 1960's and early 1970's. The relatively 

strong returns of pink salmon to Kyuquot since 1966 

appear to be correlated with the occurrence of 

significantly colder winters since 1964-65, which 

may have f~direct1y enhanced survival during the 

egg-to-fry or early marine 1 ife stages. 

2 
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Chinook and coho salmon escapements to Kyuquot Sound 

streams have declined since the early 1950's. 

Relative to populations on the Vancouver 1·s1and west 

coast generally, chi nook escapements have shown a 

comparable trend, whereas coho escapements have 

remained at a .lowei level, having failed to recover 

as in some areas to the south. 

Kyuquot Sound watersheds are in general relatively 

small and of steep topography, with little natural 

capacity·to store runoff. Data from an adjacent 

watershed indicates that the intense precipitation 

characteristic of the area frequently produces 

extreme high stream discharges during the salmon 

spawning and incubation periods. lnstabil ity of 

stream flow in the egg-to-fry ~tage appears to have 

influenced considerably the strength of pink salmon 

adult returns to Kyuquot Sound. Similar impact on 

other species is 1 ikely, but not demonstrable due 

to the lack of adult age composition information, 

which would allow environmental data to be corre­

lated with the success of specific year classes. 

From a knowl~dg·e of the_ general physical character­

istics of study area watersheds, and by extrap6latlon 

of stream flow data from an adjacent watershed, 

several general conclusions were developed with respect 

to t~e application of enhancement techniques to 

Kyuquot Sound salmonid populations: 
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(1) a strat~gy of improvi~g adult salmon access to 

additional spawning and nursery area above 

migration11 obstructions would have limited 

application, exce~t.i1 n the Tahsish River system; 

(2) the four largest river systems appear to have 

suitable land and probably have sufficient flow 

to meet the surface water requirements of a 

large-scale hatchery for .chinook and coho 

salmon~ and steelhead trout; 

{3) 

-· ( 4) 

artificial spawning channel installations to 

enhance the production of pink and chum salmon 

would lJkely be technically feasible on the 

larger streams, but their design and location 

must take into account the need to ensure pro­

per allocation of water to natural spawning 

areas in the adjacent stream bed; and 

s~bstrate incubators or incubation boxes war­

rant consideration as alternatives to artificial 

spawning channels for pink and chum salmon en­

hancement, particularly on the smaller streams, 

because of their relatively low water and space 

requirements • 

7. The existing physical and biol~gical data base is 

inadequate to allow implementation of a well-founded 

enhancement program for Kyuquot Sound salmonid 

populations~ In the development of an enhancement 

strategy for the area priority should be given to 

investigating stock manageability aspects, particularly 

4 
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the problem of harvesting stocks subjected to 

enhancement measures without overharvesting other 

stocks which have not been enhanced. In this 

regard, the 1 imited available data suggest that 

Kyuquot chum salmon stocks possess little diversity 

in terms of adult migration timing through inshore 

·commercial fishing areas, and coho salmon stocks 

overlap to·some degree with chum salmon in their 

respective periods of migration. This would in­

dicate that the adoption of a multi-stock enhance­

ment strategy may be a necessary prerequisite to 

salmonid en~ancement at Kyuquot Sound. 
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2.0 INTRODUCTION 

The governments of Canada and British Columbia are currently 

planning the implementation of a 20-year salmonid enhance­

ment progr.am, the goal of which: is to restore production of 

salmon and anadromous trout in British Columbia to historic 

levels. As ~art of the planni~g for this program, the 

federal departments of Fisheries and the Environment and 

Supply and Services contracted Envirocon Limited in September, 

1976 to undertake a field reconnaissance and to provide a 

general assessment of opportunities for salmonid enhancement 

in the Kyuquot Sound area of Vancouver Island. The contract 

included the following major tasks: 

(T) compilation and analysis of existing information on 

salmonid populations of the study area, including 

commercial and sport fishery landings, salmon escape­

ments, and trends in these statistics relative to 

other areas of south coastal British Columbia; 

(2) 

(3) 

( 4) 

description of study area watersheds, including stream 

hydrology and gradient, extent of logging, road access 

an~ physical barriers to migrations; 

qualitative description of the 1976 salmon spawning 

escapements in the major study area streams, to include 

the timing and distribution of spawning by species in 

each of the major streams; and 

assessment of the major streams as sites for the 

application of enhancement techniques. 
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The analysis present~d here is based mainly on the reports 

and unpublished records of government agencies, augmented by 

field surveys and interviews conducted by the firm ·during 

the fal 1 of 1976. 

3.0 STUDY AREA DESCRIPTION 

The study area is situated in a relatively re~ote part of 

the Vancouver Island west coast, approximately 140 km west 

of Campbell River (Figure 3.1}. The area includes Kyuquot 

Sound and the thirteen salmonid-producing streams draining 

into it~ Only in the last five years has the area been 

ac~essible by road. 

Industrial activity in the study area has been confined to 

logging and commercial fishing. A permanent fishing com­

munity, Kyuquot is located at the north entrance to Kyuquot 

Sound (Figure 3.1}, and two active logging camps operate on 

the west side of the Sound, at Chamiss Bay and at East Bay 

near J~nsen Lake (Figure J.2). Fair Harbour, on the east 

side of the Sound,_ is currently the base for a two-man 

lqgging ~peration. During the summer and fall period, the 

B.C. Forest Ser.vice campsite at Fair Harbour serves a con­

siderable number of sport fishermen and hunters. Fair 

Harbour and some of the· study area streams are shown in 

Plates - 4. 

Road networks and stream systems within the study area are 

shown in Figure 3.2. The principal road access to· the area 

is by a 43-km gravel l~gging road, from Zeballos to Fair 

Harbour, which opened in 1971. This road is heavily used by 
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PLATE l. Docking facil ties at Fair Harbour. 

~-·· 

PLATE 2. Lower Tahsish River where black bear 
was observed feeding on salmon carcasses. 
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PLATE 

Lower Kauwinch River below canyon. 

Kaouk River estuary 
Fair Harbour in the 

with causeway 
background. 
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the public.- Because· of the road access and go~ernment wharf 

f a c i 1 i t i e s , Fa i r Ha r b o u r ·s e r v e s a s a d i s t r i b .u t i o n po i n t f o r 

boat traffic to the settlement of Kyuquot and to logging 

·camps in the area. Logging roads branching off the main road 

from Zeballos to Wass Camp on the Nimpkish River system also 

provide access to the upper Tah~ish watershed (vra Atluck 

Lake). and to the extreme headwaters of the Artl ish River. 

Though only the Kaouk River and the upper reaches of the 

·Tahsish system are directly accessible by· road, logging 

roads starting at tidewater provide access along severa) 

streams. A road network extends from Chamiss Bay c~mp to 

Jansen Lake and to Chamiss, Elaine and Easy creeks. In the 

1 a s t two ye a r s a road ha s been cons t r u c t e d i n p rep a r a t i on f o r" 

log9ing along the Kashutl River at th~ head of Kashutl 

In l c !: • Abandoned logging road networks exist on Amal Creek 

and on the kauwinch River (Kashutl Inlet). T h e A ma i C re e k 

road connects with the· Zeb~llos~Fair Harbour road, but 

numerous washouts now preclud~ vehicle access to the lower 

reaches of this stream. 

3.! Climate 

The Kyuquot·area of Vanc6uver Island falls i.n the Marine 

West Coast climatic classification, ~s outlined by Strah]er 

{1965). These middle latitude climates are windward, west 

coast ~reas which receive frequent cyclonic storms. Temper­

ature ranges are generally small due to the moderating 

influe~ce of the ocean. Annual precipitation i~ well 

distributed~ with a winter maximum. 
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FIG: 3.3 Location ,- of hydrometric and meteorologica I 

recording sites adjacent to the Kyuquot 

· • study area. 
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Majo·r topographic features affe_cting the climate and hydro.l­

ogy of the Kyuquot area are the Pacific Ocean to the west 

and the mo~ntains of Vancouver Island to the east. The 

co a s t i s c ha r a c t e r i z e d by n um e;:r c:i u s i n 1 et s • Th e l a n d r i s e s 

sharply from the coast to elevati9ns.of ~ver 1200 metres 

above sea level. Depending on meteorological conditions, 

air masses either rise quickly and pass over the ~ountaiM~, 

thereby producing short periods of heavy precipitation, or 

they stall against the mountains, causing longer periods of 

light precipitation. At the same time, the mountains protect 

the west coast from periodic outbreaks of cool continen~al 

a i r. 

Meteorological recording stations have not been established 

within the study area. This has necessitated the use of 

data from three stations in the vicinity of Kyuquot Sound 

(Spring Island, Port Al ice and Tahsis) to depict 1 ikely 

rainfall and temperature conditions within the study area. 

Station locations are. shown in Figure 3.3, and summaries of 

th~ long-term records are given in Table 3.1 .. 

The above stations represent three types of coastal micro-· 

climate. : Spring Island records are typical of locations on 

the outer coast. Tahsis is typical of a ~ountain~base 

stat.ion at the head of a long inlet, while Port Alice repre­

sents a protected 'inshore loc~tion, intermediate in character. 

·Rainfall increases with progression from the offshore (Spring 

Island) to the mountain base location (Tahsis). Snowfall is. 

markedly_ less on the outer coast due to the moderating influ­

~nce of .the ocean. Data from the Tahsis and Port -Alice 

12 
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Figure 3.4 

TOPOGRAPHIC MAP OF KYUQUOT SOUND WATERSHEDS 
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TABLE 3. l 
.·- . ·- ---:-. ·.~ .. ---:.- .. :-:.:~ -~-::.- .. -·::.:...-·---~.--_ -

Aver.age ~nd extreme measu.res 9f preC!pit~tio·n.ar}d air temperature on ·an.arinuaJ basis:~....: .. 
at three- locations near the Kyuq'uot ·study ·area, based on records· from-19-41 to ·1970. 
Tahsis tcmp~rature data were not avall~bJe. 

Precipitation (cm) Temperature (oC) 

Avg. Avg. Avg. Days with Max. .Days Avg. Avg. Max. Min. 
Rain- Snow- Total Measurable 24-hr. with Avg. Dally Daily Re- Re-

·station Fal 1 Fa 11 Precip. Precip. Precip. Frost Daily Max. Min. corded co reed 

Spring Island 292.0 39.4 296. 0- 208.0 Jlf. 1 ' 27.0 9. 1 ' 11. 8 6.3 34.4 -11 . 1 
(elev. 11. 3 m 
ASL) 

-· ' . . . ' 

Port Al ice 315.2 58.7 320.7 208.0 19.7 33.0 9.'4 13. 1 5,7 34.4 -12.8 
(elev. · 15. 2 m 
ASL) , .. 

Tahsis 366.9 72, l 374. l - - - - - - - -
(elev. 4.6 m 
ASL) 

, 

m Source: Environment Canada, Atmospheric Environment Service, Temperature arid Precipitation 1941-1970. 
J 
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stations will therefore more likely represent the situation 

within Kyuquot Sound. On this basis, it is estimated that 

total precipitation in the lower reaches of the study area 

drainage bas•ns will be in the order of 290 cm to 37~ cm per 

year. 

Temperature data were only available from the Spring Island 

a n d Po r t A 1 i c e s t a t i o n s . T h e d a t a 'i n d i ca t e a v e r y m i 1 d 

climate, having an annual average of 27 - 33 days with 

frost. Examination of detailed monthly temperature data 

indicates that frosty days are well distributed throughout 

the winter, with a 24-hour minimum temperature of -12.8°c at 

Port Alice in December. A 24-hour maximum. tempe;ature of 

34.4°c was recorded at Spring !~land and Port Alice during 

July. Temperatures in the Kyuquot study area will likely be 

similar to those recorded at the Spring Island and Port 

Al ice stations. . ! 

3. 2 Hydrology 

The watersheds of the thirteen study area streams range in 

size from 260 km 2 (Tahsish R.).to 3;6 km 2 (Jansen Ck.), and 

drain an overall area of 640 km 2 . As shown on the topog~a­
phic map (Figure 3.4),· most of the streams are relatively 

short and steep. Because of this, in all but·the four 

largest sy~tems the principal salmon spawning ·areas are 

confined to short sectfon~ of moderate gradient within 1.5 

km of tid~.h~ad. Table 3.2 presents information on the siz~ 

and'elevation of each stream 5ystem, and· Figures 3.5.l ~ 

3.5.3 depict stream gradient profiles up to approximately 

500 m. 
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TABLE 3.2 LISTING -OF DRAINAGE AREAS, LENGTHS AND SOURCE ELEVATIONS 
OF KYUQUOT SOUND STREAMS. 

STREAM 

Tahsish R. 

Kaouk R. 

Art! ish R. 

Kauwi nch R. 

Nai-rowgut Ck. 

. Ka shut I R. 

Arna i Ck. 

Easy Ck •. 

Cham i ss Ck. 

Cachalot Ck. 

Yaku Bay Ck. 

Elaine Ck. 

J.~msen Ck. 

DRAINAGE · 
AREA (km2) 

~59-5 

102.3 

95.8 

73.8 

25.9 

25.4 

13.7 

11. 9 

8.8 

7.0 

6.5 

6.2 

3.6 

19 

MA IN STREAM 
MEANDER 
LENGTH (km) 

27.5 

21. 0 

25.5 

17. 5 

7.5 

10.0 

6.5 

4.0 

3.8 

3.8 

3.0 

5.0 

0.2 

ESTIMATED 
ELEVATION AT 
SOURCE (m) 

640 

1130 

1190 

580 

670 

760 

460 

60 

520 

610 

400 

610 

<30 
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Due to the steep topography of the drainage basins, the time 

Jag between precipitation· a~d runoff can be ex~ected to be 

short. In the absence of a prolonged dry season the water 

table should. generally be high, and thus most precipitation 

would contribute to surface runoff. Conditions at Kyuquot 

are probably comparable to those in the Carnation Creek 

w~tershed, a west coast of V~ncouver Island ·stream flowing 

into Barkley Sound, where Scrivener (1975) observed that 92% 

of the precipitation resulted in surface runoff. He estim­

ated evapotranspiration from the Carnation Creek watershed 

~t 6nly 8% on an an~ual basis, much lower than levels re­

ported for streams in other areas of North America. 

As no discharge records are available for streams i·n the 

study area, estimation of their discharge regimes neces-

.sitates extrapolation of data from the Zeballos River, an 

adj ace n t w a t er shed . Th i s r .i v er d r a i n s the a re a a. d j ace n t 

to headwaters of two st~dy area systems, the Art I ish and 

Kaouk rivers (Figure 3,3). The discharge per area from the. 

Zeba'J Jos watershed (shown in Table 3.3 and Fi~ure 3.6} can 

be used to estimate approximate discharge of similar study 

area streams. Such estimates must be.used with caution, 

however, because ~ven watersheds in close proximity can 
. I 

receive different ·amounts of precipitation, and may differ 

w i th respect to a var i et y of fact o·r s , such as e 1 e vat ion , 

slope, infiltration rates, and orientation of the basin. 

These factors may influence the magnitud~ and seasonal 

pattern of surface runoff. 
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TABLE 3.3 COMPARATIVE DISCHARGES AND PHYSICAL FEATURES 

OF A WEST COAST (ZEBALLOS) AND AN EAST COAST 

(KOKISH) RIVER. SYST-EM SITUATED NEAR THE KYUQUOT 

STUDY AREA. 2 

Drainage A~ea (km 2 ) 

Mainstem Source 
Elevation (m) 

Stream Length (km) 
:( i n c l u d i n g ma j or t r i bu ta r y ) 

Avera·ge Gradient (%) 

Me a n A li n u a l D i s c h a r g e ( c ms1 ) 1 

M~an Annual Discharge per unit 
6f Drainage.Area (cms/km2). 

ems = cubic met~es per second 

ZEBALLOS RIVER 

1 81 

970 

32.5 

5.9 
33 .. 9 

0. 19 

KOKISH RIVER 

269 

1310 

44 

4.7 . 
1 8. l 

0 .. 0/ 

2Discharge data from Inland Waters Directorate, Histori~al 
Stream Flow Summary, British Columbia, ·1974. 

Given the relative.ly steep.topography and high rainfall in 

watersheds of the study area, stream flow regimes will be 

characterized by extreme fluctuations relative to other areas, 

s~ch as the streams d~aining to the east coast of Vancouver 

Island. ·It i~ therefore useful to compare the flow regime of 

the Koki~h River, an ~ast coast stream of similar size, with 

headwaters only 19 km no~theast of the Zeba.llos system. Table 

3~3 1 ists several features of these two river.;systems, and 

Figure 3.6 compares their mean mon~hly discharges, expressed 

on a per area of watershed basis. The conclusions drawn from 

22 
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this co~p~ris~n can be briefly sum~arized as follows: 

l . 

2. 

3. 

I 

mean annual discharge per area of watershed is 2.·s 
tfmes greater fro~ the west coast system; 

dtscharge maxima and· minima -Occur in the same months; 

snow melt during the Ap.ril to June period has much 

greater influence on the east coast ~Iver regime. 

The relative tendency of these two river systems t-0 prDduc~ 

extreme high instantaneous discharges, which may affect 

salmon egg-to-fry survival, was determined from ~harts of 

continuous water level rec6rders operating coincidentally on 

the Zeballos and Kokish from 1960 to 1964. Plots of dis­

charge at .two-hour intervals during seven major storms were 

analyzed to .d.etermine the comparative response of each river 

system. The analysis indicated that discharge fluctuations 

were much more extreme in the Zebal1os Rfver. The·rati6 of 

the instantaneous.peak flow to the pre-freshet base flow for 

each st~rm averaged (geometric mean) 21.3 On the Zeballos 

River, co~pared to B.8 on the Kokish River. Figure 3.7 
depicts this relationship. 

These observed differences between the two rivers are 

probably due· to (l) greater intensity of rainfall on the 

Zebal16s waters~ed, a~d (2) the da~pening effect of natural· 

storage provided by Bonanza Lake, situated on the south 

branch of the Kokish River. 
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3.3 Forest·Resources 

The Kyuquot study ~rea is part of the Coastal Western Hemlock 

biogeoclimatic zone (Krajina, 1970). The major marketable 

species in the ·area are western hemlock, (Tsuga _tleterophyl la), 

am a b i 1 i s f i r , (Ab i es am a b i l i s ). , Doug l a s f i r ( P s e u do t s u g a 

menziesii), and western red cedar, (Thuya plicata) •. A detailed 

distribution of tree species is a~ailable oh forest cover 

ma. p s ( s ca l e : i n . = 2 0 c h a i n s ) p r e p a r e d by t h e B . C . F o r e s t 

Service. In addition to species composition, information on 

the age and height of timb~r stands ~re indicated as well as 

l.ogging and rep1anting histories. 

The forest lands in the Kyuquot study area are par~ of the 

No o t k a Pub l i ·c Sus ta i n e d Y i e l d Un i t • A pub l i c s us ta i n e d 

yield unit (P~S.Y.U.) consists of crown lands managed ac­

cording to the growth capacity of the area. Crown timber ·in 

the P.S.Y.U. is generally disposed of by timber ~ale licenses 

or timber sale harvesting licenses. Both types of licenses 

are held in the Kyuquot area and established licensees 

incl.ude Tahsis Company Ltd., Canadian Forest Products Ltd., 

MacMillan Bloedel Ltd., and Crown Zellerba~h Canada Ltd .. , as 

well as a· number of hand loggers. 

Large-scale logging of Kyuquot Sound watersheds began in 

1960 ... Prior to ·this, logging was confin~d to the sea 

coast, and had not penetrated into the river valleys. 

Figure 3.8 shows the status of logging in the study area to 

1~75, and sites p~oposed for logging in the 1976 - 1980 

period. It should be noted that logging activity is shown 

for th~ thirteen study area watersheds only. 
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TABLE 3.4 EXTENT OF LOGGING AND PROPOSED LOGGING ACTIVITY 

IN KYUQUOT SOUND WATERSHEDS, SHOWN AS A PERCENTAGE 

OF THE WATERSHED AREA. 

lahs i"sh R. 

Kaouk R. 

Artl ish R. 

Kauwinch R. 

Narrowgut ck. 
Kash u t l R. 

Amai Ck. 

Easy ck. 

Chamlss ck. 

Ca cha l"ot ck. 

Yaku Bay ck. 

Elaine ck. 

Jansen Lake ck. 

PERCENTAGE OF 
WATERSHED LOGGED 

1975 

5 
30 

<5 

1 5 

5 
0 

30 

25 
45 

0 

0 

l 5 
·1 0 

TO 
.PERCENTAGE OF 

WATERSH~D PROPOSED FOR 
LOGGING. (1976 - 1980) 

<5 

5 

l 0 

<5 

0 

J 0 

0 

5 

5 

0 

0 

30 

0 

The information on logged areas shown in Figure 3.8 has been 

derived from updated forest cover maps made available for 

review by the B.C. Forest Service. Proposed· logging areas 

are based on harvesting and road _development plans submitted 

.to the Forest Service by the l1censees as a requirement.of 

their Trmber Sale Harvesting License (T.S.H.L.) and/or 

timber 1 icenses. It should be noted, however, that the map 

does not necessarily include al 1 logging activity to be 
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undertaken in the 5-year period, 1976-1980~ Companies 

holdi~g timber 1 icenses.which were inactive at the time of 

this re~iew, may submit loggi~g plans prior to 1980. 

The following section provides a brief description of logging 

activities in each watershed. Table 3.~ shows the percentage 

of each watershed which has either been logged or will be 

logged in 1976 - 1980, according to plans submitted to date. 

3. 3. 1 Tahsish River 

Logging activity in the Tahsish waters~ed has ~een concen~ 

trate~ in the upper reaches. Major operations in this area 

were ~onducted by Canadian Forest P~oducts from 1961 to 1969, 

~nd much of the area was replanted in the 1970 1 s. Logging 

plans ·for the Tahsish watershed show future activity in the 

headwaters of the north fo,rk during the peri.od 1976 to 1980. 

Altho~gh MacMillan Bloedel holds timber licenses in the 

lowet valley and a~ong Kwois treek, a logging plan for thi~ 

area is not available. Contact wiih the company indicated, 

how e v e r , t ha t · t h e . ·a r ea i s be i n g co n s i d e red f o r 1 o g g i n g a s 

early as 1978, but that the decision to proceed will depend 

on the resource folio requirements of the Forest Service and 

on market conditions. 

L--------------------:--------------·enviroc:on 



Kaouk River 

The road along the Kaouk River was built. in 1958 and Tahsis 

Company. started operations there in 1960. Logging was 

extensive along the lowei river, including the two major 

tributaries, Rowland Creek and a south branch which enters 

about 5 km from the river mouth. The logging camp at Fair 

Harbour, whi~h Was ·active in the 1960's, was abandoned in 

1970 upon completion of the road to Zeballos, the site of a 

larg~r camp. The upper wat~rshed is ·presently being logged, 

and Tahsis Company ha~ developed a 5-year plan for the 

headwater area. 

Artl ish River 

Only a small portion of theArtlish watershed has been logged 

to date. Logging operations began in the extrem~ headwater~ 

in 1971, and a 5-year plan by C~nadian F6rest Products 

shows further logging in the upper water~hed. Although, 

Crown Zellerbach holds timber licenses in the lower Artlish 

system, there is no road access or logginQ activity in this 

ar~a. With respect to future plans for the lower Artlish, 

contact with'Crown Zellerbach indicated that although some 

logging in the area had been considered for 1979, logging 

plans ha~e been postponed indefinitely for economic reasons. 

3. 3. 4 Kauwinch River. 

The Kauwinch River watershed was extensively logged from 

1968 to 1972 and the timber 1 icenses held by Tahsis Company 

have reverted to the Crown. Although the·re is no present· 

lpgging activity in the system, a proposal by Crown Zellerbach 

to log a section in the lower valley has recently been approved. 
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3. 3. 5 Kashtitl River 

The· Kashutl River has no~ been l~gged to date. However, 

road construction in preparation for logging began in 1975. 

Logging plans for the Kashutl, which will involve about 10 

percent of the watershed,.have been subm.itted by Tahsis 

Company . 

Chamiss, Jansen, Easy and· Elaine Creeks 

Two loggin~ camps are presently active on the west side pf 

Kyuquot Sound at Chamiss Bay, and at East Bay near Jansen 

Lake. Of the watersheds in this area, Chamiss Creek has 

.been Iogged most extensively. Logging operations in that 

system began. prior to the 1960's, but the major portion was 

logged betwe~n 1964 and 1967. A small area near the head­

waters is scheduled for logging in 1977. 

The Jansen Lake watershed has also been _heavily Jogged along 

the periphery of the lake. Operations began there in the 

1950's, but the west shore of. the lake was logged as recently 

as 1974.: 

Logging of the Elaine Creek watershed has been limited to' 

the lower valley, which was logged in the early 1960's. 

Several areas in the upper watershed a re proposed 1 og gin g. 

sites in 1976 to 1980. 

' 
Most loggin9 in the Easy Creek watershed area took pl~ce in 

the 1970's and was concentrated in the headwaters and middle 

reaches. Two small headwater sites have been propo~ed for 

future operations. 
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3. 3. 7 Narrowgut, Amal and Cachalot Creeks 

There is no major logging operation i.n th~se three water­

sheds at the present time. Both the Narrowgut and Amal 

creek watersheds have been logged, but the only activity in 

these areas at present is a small-scale operation by an 

independent logger stationed at Fair Harbour. 

LoBgin~ operations in the Amai watershed beg~n in 1961. 

Logging activity shifted from the lower valley during 1963 

to 1965 to the upper valley during 1966 to 1969. The 

logging contractor left the area in 1972 and'the camp at 

Amal Inlet and the associated roads were abandoned • 

. The Narrowgut watershed has not been as extensively logged 

~s A~ai Creek. The logging which took place in the early 

1960 1 s~ was restricted to the lower valley. Cachalot Creek 

remains unlogged. 

3.4 Marine Environment 

Ky u quot Sound i s a deep , s he 1 t e red body of w.a t e r , p rote ct e d 

from severe Picific storms by the islands at its entr~nce 

(Figure 3.L1). Within the Sound there are two major inlets, 

Tahsish and Kashutl, with respective lengths of 11 km and 

13 ·km, plus four smaller inlets. Except in the vicinity of 

stream mouths, the shore I ine and bottom morphometry of the 

Sound is very steep. 
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The Sound has a maximum depth of 265 m. In common with 

other west coast of Vancouver Island inlets, Kyuquot Sound 

has a shallow sill, appr_oximately 60 min depth, at its 

ent.rance. This sil 1 restricts the circulation and replace­

ment of the deeper water within the Sound (Pickard, 1963). 

A .1 i m i t e d ocean o g rap h i c s u r v e y of the Sound , ca· r r ·i e d out i n 

May, 1959 by the University of British Columbia (Institute 

of Oceanography), indicated that·surface salinities at that 

time of year were reasonably uniform throughout, measuring 

about 29 parts per thous~nd, except at the heads of inlets, 

;Jn the vicinity of stream mouths. 

4.0 THE SALMONID RESOURCE 

4.1 Salmon 

The study area support~ populations of five Pacific salmon 

species: chum (Oncorhynchus keta), pink (~ gorbuscha), 

·chinook (~ tschawytscha), coho (Q.:.:. kisutch), and sockeye 

(~ nerka). This section of .the report summarizes available 

information ~n ~ach species. Fisheries and Marine S~rvice 

(Dept. of Fisheries and the Environment) records were the 

m~jor sou~c.e of information. These were Supplemented by one 

aeria1 reconnaissance and three ground surveys of salmon 

spawning streams by Envirocon staff in October an~ November, 

1976 . 
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4 . l . l Escapements 

Records of salmon escapements to the Kyuquot Sound streams 

are available from spawning survey reports prepared each 

year by the fishery officer responsible for Statistical Area 

The boundar1es of Area 26 ~nd other fisheries statistical 

areBs in southern British Columbia are shown in Figure 4.1. 

In addition to the report for each salmon stream on the 

coast, the fishery officer for each statistical area 

summarizes statistics and comments generally on salmon runs 

and fisheri_es in an annual Area History. 

A t Ky u q Lio t , a s i n mo s t o t h e r a r ea s o f B r i t i s h Co l~u m b i a , 

spawning escapement estimates are derived visually from 
' . 

e i the r a i r c r a f t , b o.a t o r foot s u r v e y s . Visual estimates are 

acknbwledged to have limitations, in that their accuracy may 

vary in relation to stream accessibility, water conditi.ons, 

frequency of observation, and the observer. These problems 

must be considered in any data analysis, and particularly 

w.h en· comp a r i n g s a l mo n p rod u c t i on f r om d i f f e re n t a re a s i n 

absolute terms. However, within a given statistical area, 

escapement data :should provide indices of relative abundance 

over time. 

It.should be noted that the study area (those streams which 

4rain into Kyuquot Sound) includes only 13 of the 20 salmon 

streams ih Statistical Area 26. Althqugh this rep~rt will. 

emphasize streams within the study area, salmon escapemenis 

to the total area will also be treated~ particularly in· 

S~ction 6.0 which deals with catch ana escapement trends. 
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Es~apement data for the period 1951 to 1975 ·are reviewed in 

this section. A detaJled breakdown of ~tudy area escapement 

data by year, species and stream is presented in Appendices A-D. 

Chum Salmon-

Chum sa-lmon are the most abundant salmon species,. utilizing 

all streams in the study area. Fluctuations in total chum 

escapements to- the area duri.ng the 1951 to 1975 period are 

plotted in Figure 4.2. The average and extreme. escapements 

to individual streams in that same period are P.resented in 

Table4.l. 

Escapement$ to the major chum salmon producers in the study 

ar-ea have all fluctuated in a.similar manner, declining in 

the late 1950's, and returning to relatively high levels in 

t h e e a i-.1 y 1 9 70 ' s ( F i g 1,1 r e 4 • 2 ) • 

Rased on· escapements, the most productive chum salmon 

·stream~ in the study area have been the Tahsish, Ch~miss, 

Kashutl, Kauwinch and Kaouk. · The Tahsish River, the largest 

Stream in the area, has r~ceived the highest ~verage escape~ 

ment. However, the second higheit average.escapement has 

been to Chamiss Creek, a small stream comparid ·to th~ Tahsish 

(Table 3.2). 

The Kashutl River has also received relatively good escape­

ments for its size, contrasting markedly with the rather low 

escapements to the much larger Artlish River. 
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FIG: 4.2. Estimated escapements of chum, pink, chinook 

and '.'coho salmon to · Kyuquot Sound study 

area streams , 1951 - 1975. 
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TABLE 4.1 ESTIMATED CHUM SALMON E~CAPEMENTS TO KYUQUOT . . . 

SOUND STREAMS DURING THE 1951 - 1975 PERIOD, 

·WITH STREAMS RANKED IN ORDER OF WATERSHED SIZE. 

STREAM ESCAPEMENT 
Average Minimum Maximum 

Tahsish R. 9' 100 3,500 31,000 

Kaouk R. 3,200 75 .15,000 

1 '400 Artl ish R. 75 5,500 

I Ka uw inch R. 3,600 400 13,000 
I 

Narrowgut ck. 2,300 75 7,500 
I Kashutl R. 3,600 400 _7,500 

Amai ck. 2,000 75 7,500 

Easy ck. 2,000 75 7,500· 

Chamiss Ck. 6,900 400 20, o·oo 
Cachalot ck . l 650 25 2,000 

Ya kl! Bay ck. 300 n/o· 2 
1 '600 

Elaine ck. 500 25 1,500 

Jansen ck. 100 n/o 3,500 ~~ 

] · Escapement data available only since 1957 
2 No fish observed 
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TABLE 4.2 CHUM S~LMON ESCAPEMENTS TO KYUQUOT SOUND STREAMS, ~OMPARED 

ON THE BASIS OF WATERSHED SIZE AND STREAM LENGTH UTILIZED. 

STREAMS 

Tahsish, Kaouk, 
Artl ish and 
Kauw inch rivers· 

Narrowgut Ck. 
and Kashut l R. 

Amai, Easy, 
Chamiss, Cachalot, 
Yaku Bay, Elaine 
and Jansen creeks 

WATERSHED 
AREA , 

73.8 -
259.5 km

2 

25.4 and 
25.9 km2 

3.6 - 2 
1).7 km 

AVERAGE 
ESCAPEMENT 

·(195]-1975) 

4325 

2950 

1779 

AVERAGE 
STREAM LENGTH 

UTILIZED 

5,6 km 

1. 8 km 

1. 0 km 

AVERAGE 
ESCA.PEMENT PER 

STREAM LENGTH. 

772/km 

1639/km 

1779/km 

In ~eneral, smaller s~stems have received chum escapements 

either equal· to or greater than the_ larger sys.terns, based on 

the lenath of str·eam utilized (Table 4·.2) .. Unfortunately~ 

no accurate estimates of spawriing area are available. Had 

s~awning area rather than stream leng~h been used as the 

basis for comparison, the discrepancy betwe·en the .1 a rger and 

s~aller systems would have been m~ch greater. 

These difference~ in the escapements to larger versus smaller 

stream systems in the ~tudy area indicat~ differences in the 

producti·vity (return pe~ spawner) of stocks perhaps related 

to conditions in freshwater, eg. stream flow stability (see 

Section 7.1.1), or est~arial conditions which might affect 
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marine surVival.· It is also posstble that the diffcirences 

in escapement. levels reflect differential exploitation by 

the commercial net fishery. 

Pink Salmon 

Pink salmon have a strict two-year life cycle, and depending 

on the geographic area, either an even-year or odd-year 

cycle dominates. in the Kyuquot area, pink salmon return in 

the even years. A total of 13 streams in Area 26 are steady 

producers of pink salmon, including the six largest st~eams 

in the ·study area (Tahsish, Kaouk, Artl ish, Kauwinch, 

Narrowgut and Kashutl). Escapements to these slx study area 

streams ~re summariz~d in Table 4.3 for the period 1952 to 

1974. Fluctuations in total escapements to Kyuquot Sound 

stream~ during the same period are shown in figure 4.2. 

The Kao~k and Kauwinch Rivers have experienced the largest 

escapements with ~aximum returns of 75,000 and 100,000 fish 

respectively. In the last decade,. escapements to these 

s tr ea ms h·a v e i n c re a s e d s i g n i f i cant 1 y 0 v er the · 1 eve l s 0 b s er -

ved in the,previous decade (~igu.re 4.2). 

In the peak years of 1966 and 1972~ escapements to the study 

area were concentrated in the Kaouk and Kauwinch Rivers. In 

19~6, for example, the Kauwinch River received over 80 

percent of the tot~! escapement. In 1972, 98 percent of the 

escapement was observed in the Kaouk and Kauwinch rivers. 

~ink salmon escapemehts to the other study area .streams have 

been ins.ignificant compared to those in the Kaouk and Kauwinch, 

ranging f~om an average of 3500 in Narrowgut Creek to an 
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Figure 4.3 

PINK AND CHUM SALMON SPAWNING DISTRUBUTl-ON IN 
KYUQUO~ SOUND STR~AMS 
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TABLE 4.3 ESTIMATED PINK SALMON ESCAPEMENTS TO KYUQUOT 

SOUND STREAMS DURING THE 1952 - 1974 period, 

WITH STREAMS RANKED IN ORDER OF WA~ERSHED SIZE 2 . 

STREAM. 

Tahsish R. 

Kaouk R. 

Artl ish R. 

Ka uw inch R. 

Narrowgut C_k. 

Kashutl R. 

No fish observed. 

Average 

1 '5 00 

11,000 

300 

18,000 

3,500 

300 

ESCAPEMENT 
M'i n i mum Maximum 

n/o 1 
3,500 

400 75,000 

n/o 750 

n/o 100,000 

25 15,000 

75 750 

2 Includes only those study area streams in w~ich pink 

salmon were observed in most cycle years . 

. average of only 300 spawners in the Kashutl and Artl ish 

Rivers. The escapements to th'e Tahsish and Artl ish are 

suprisingly low, c6nsidering the available spawning .area. 

Chinook Salmon 

Only t~e four largest streams in Kyuquot Sound, the Tahsish, 

Kaouk, Artlish and Kauwinch rivers, support chinook slamon 

in any significant number. Escapement statis~ic~ for these 

s t ; e am s . a r e p r e s e n t e d i n Ta b I e 4 • 4 . T he Ta h s i s h. R i v e r h .;i s 

received the largest chinook escapement, averaging 2,000 

fish during the 1951 to 1975 period. The three remaining 
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I 
I 
i. 
I 

I 

I 
I 

-- ____ J 



FIG: 4.4 · • Generalized graph of salmon spawning 

timin-g* in Kyuquot study area streams. 

·LEGEND 

~ range in peak ·spawning timing 

mm represents 25 to 75 percent of spawning 

Chum salmon I I - I. 

I 
Pink salmon I I W'**'FI I 

I 
Chinook salmon I I 5f&A' I 

I 
,/ 

Coho salmon I I - I I 

I 

August September October November 

*.Data ori sockeye salmon spa~ning not available 

source: Fisheries and Marine Service 
Spawning Survey Reports 
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TABLE 4.4 ESTIMATED CHINOOK SALMON ESCAPEMENTS TO KYUQUOT 

SOUND STREAMS DURING THE 1951 ~ 1975 PERIOD. 

STREAM 
..l'rverage 

Tahsish R. 2,000 

Kaouk R. 700 

Art! ish R. Boo 
Kauwinch R. 200 

No fish observed. 

ESCAPEMENT 
Minimum 

25 

75 

25 

n/o 
1 

Maximum 

7,500 

3,500 

3,500 

750 

streams averaged less than 1~000 spawners during the same 

period. Chinook salmon also spawn in other Kyuquot Sound 

streams, but they are not observed every year and their 

numbers generally do not exceed 25 fish in any given year. 

0 v er the per i o d l 9 51 to l 9 7 5 , i t i s a pp a rent that ch i n·o o k 

escapements to study area streams have dee! ined (Figure 

4; 2) ; 
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TABLE 4 ~ 5 ESTIMATED COHO SALMON ESCAPEMENTS TO KYUQUOT 

SOUND STREAMS DURING THE 1951 - 1975 PERIOD, 

WITH STREAMS ~ANKED IN ORDER OF WATERSHED SIZE~ 

STREAM ·ESCAPEMENT 
Average Minimum Maximum 

Tahsish R. 1 ; 8 00 25 7,500 

Kaouk R. l '000 25 3,500 

Artl ish R. l '200 25 7,500 

Kauw inch R. 550 25 1 '500· 
1 JOO n/o· 750 Narrowgut ck. 

Kashutl R. j50 n/o l,500 

Amai Ck. 300 n/o 1,500 

Easy ck. 300 n/o 1 '500 

Chamiss ck .. 250 n/o l,500 

Elaine ck. 100 n/o 400 

Jansen ck. 600 n/o 3,500 -·-

No f i sh observed. 

Coho Salmon 

Coho salmon escapements have been r£poried for eleven of the 

thirteen streams in Kyuquot Sound •. Based on the estimates, 

the four larges.t watersheds, the Tahsish, Kaouk, Artl ish and 

Kauwinch, support the largest coho salmon populations (Table 

4.5). Relative to total Area 26· escapements of coho salmon, 

Kyuquot Sound streams receive on the averqge almost 70 

percent of the total. 
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The general trend in coho escapements is shown in Figure 

4.2. Since the early 1950 1 s escapements have declined, w1th 

some improvement apparent in the earl·y 1970's. 

Although the number of coho spawners is estimated annually 

by the fishery officer, it shoufd' be noted that the estim­

ates for this species are probably less reliable than for 

the other speciesi at least in absolute terms. This is 

because coho spawning is widely distribut~d in each river 

system, it ls spread oie.r a relatively long time period, and 

it occu·rs in late fall and early winter, when discharge . . 

conditions are least suitable for ohservation. 

Sockeye Salmon 

Although small numbers. of sockeye salmon are observed each 

year in all the larger streams of the study area, only the 

Jansen Creek system (including Jansen Lake) supports any 

sig~ificant numbers. Sockeye escapements to Jansen .Lake 

from 1951 to 1975 averaged 2250 fish, and reached an estim­

ated maximum of 3500 fish. 

Until the 1970 1 s the Jansen Lake escapement was relatively 

consistent in numbers, but.during the years 1970 to 1974 no 

spawners were observed. This may be due to the fact that 

the Jansen Lake population has in recent years experienced 

difficulty in_ gaining access to the Jake (R.A. Slater, pers .. 

comm.). The lake outlet is relatively steep, and i~ only/ 

passable for salmon at high water levels. A Jog jam at the 

Jake outlet has also impeded access in recent years. 

I 
I 
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4. 1 • 2 Spawning Di~tribution 

·The distribution of salmon spawning in study area streams is 

briefly described in this section, with emphasis on the 

major systems. This description is based on a review of 

Fisheries and Marine Service _spawning _survey reports, and on 

fi.eld observations. made by Envi rocon stc;i.ff· in October and 

November, 1976. The latter are summarized in Appendices E 

and F. 

Pink and chum salmon spawning distribution is shown on a map 

of study area streams (Figure 4.3). Recorded data on 

chinook and coho salmon spawning distribution are too 

1 imited for any comprehensive mapping. As the only sig­

nificant population of sockeye salmon spawns in tributaries 

tp Jansen Lake, that species will not be discussed in the 

following sect.ion. 

T~hsish Riv'er 

Spawning of· chum, chi nook and pink salmon ls restricted to 

the lower 6 km of river, between the river mouth and a 

canyon which extends for 3 km above the confluence of the 

Tahsish River.and Kwois Creek (Figure 4~3). In November, 

1976 coho salmon spawriing was observed in the lower 6 km of 

r i v er, and a 1 so i n the ma i n. r i v er canyon , up to 1 km above 

the confluence with Kwois Creek. Coho were also observed 

spawnfng in Kwois Creek to a point about i km above its 

mouth. 
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A s e r i .e s o f · f a 1 1 s w i t h i n t h e ca n yo n o f t h e Ta h s i s h a re 

reported to be impassable to adult salmon (R.A·. Slater, 

pers. comm.). No salmo~ spawning has ever been observed 

upstream of the canyon by Fisheries and Marine S~rvice 

staff, and limited observations in that area by Envirocon 

staff on November 7, 1976 also failed to reveal any salmon 

spawning. 
J<\ 

T~e study team of Envirocon st~ff surveyed the Tahsish 

between the lower canyon and the mouth on October 15 and 

November 3, 1976 to document spawning distribution. Spawn et 

counts were recorded for two sections, re~pectively 1-3 km 

and 3-6 km upstream of the mouth. Chinook and chum salmon 

were. distributed throughout the 6 km of river, with the. 

majority of.chinook. (67%) and chum (84%) spawners observed 

in the lower 3 km. Some chum salmon spawners utilized the 

upper part of the intertid~l area. A small number of pink 

salmon spawners (43) was observed o~ October 15 in the lower 

3 km of river. 

Kaouk River 

On the Kaouk River, salmon spawning takes place from the 

upper intertidal zone to an impassable falls. 17 km from the 

mouth. Most spawning of pink, chum and chinook takes place 

in the lower 12 km of river, downstream of the Zeb~llbs -

Fair ~arbour road crossing. 
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TABLE 4.6 COMPARATIVE DISTRIBUTION OF PINK AND CHUM SALMON 

SPAWNERS AT RESPECTIVE PEAKS OF SPAWNING IN THE 

kAOUK RIVER DURING l976. 

Distance upstream PERCENT OBSERVED 
from ·river niouth Pink Salmon Chum Salmon 

0 - 5.5 km 46.4 9.3 
5.5 km - 9 km 44.9 88.0 

.9 km - . l :? km· 8.7 2.7 

TOTAL.NO. OBSERVED 25,602 2,202 

The study team surveyed the lower 12 km of river on ~ctober 

and November 2, dates which were judged to be close to the 

respective .peaks of spawning for pink and chum salmon. The 

spawner counts, which were recorded by stream section, 

indicated that the two species differed in distribution 

(Table 4.6). The major portion (88%) of the relatively 

small chum population was observed in the middle section, 

5.5 km to 9 km above the mouth, whereas the pink population 

was evenly di~tributed between the middle.an~ lower sections. 

Apparently chum salmon preferred the hoticeably higher 

gradient of the mi.ddle section of river. Even within the 

,. same section, it was evident that chums preferred spawning 

sites with higher velocities than those chosen ~y pinks, 

thereby min·imizing superimposition on ·the reddi of the 

earlier spawning pink salmon. 
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On the two surveys, only 34 chino~k salmon spawners were 

observed , a l l i n the l owe r 5 km of r i v er . 

.Kauwinch.River 

In th~ Kauwinch, salmon spawning occurs up to 9 km upstr~am 

of the mouth. The majority of pink and chum spawn in ·the 

lower 3 km. Above this point, the river flows through a 

steep canyon section for 3 km. Spawning area is available_ 

upstream of this canyon secti6n, and in years of.high pink 

salmon escapements a significant proportion of the run 

utilizes this upper section.· Coho and chinook salmon 

spawning Is distribuied throughout the river. 

Surveys· were conducted by th~ study team on October 16 and 

Novemb~r 5, 1976. The first survey extended to the upper 

end of the canyon section. Due to late timing of the sur~ 

veys, no chinook s·almon and only 16 pink salmon were obser­

ved. The chu~ salmon escapement was evidently extremely low 

and wa~ con~entrated in the lower 3 km of river. 

Artl ish River 

Spawning. survey· reports indicate that spawning areas extend 

upstr~am about JO km from the mouth _of the Art]ish River~ 

Normally, pink and chum salmon utilize the lower 6 km, while 

chinook and coho salmon are found ~hroughout the river. -
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In a survey by. Envirocon staff on October 14, 1976 in the 

lo~er 6.5 km, only 1 chino6k and 2 pink spa~ners were 

o b s e r v e d , a 1 1 i n t h e 1 owe r 2 •. 5 km .o f r i v e r . S u r v e y t i m i n g 

was too late to document spawning distribution of these 

species. 

No chum salmon had entered the river at the time of the 

first survey. A second survey on No~ember 4, 1976 produced 

a ~otal coun~ of 177 chum ·in the lower. 4 km of river, of 

which 80% were observed between 2.5 km and 4 km from th~ 

mouth. 

Ka s h u t 1 R iv e r 

This river was surveyed by the study team on October 16, 1976 
to a point 2.5 km above th~ mouth. At 2 km from the mouth 

the river passes over two falls in close succession. At each 

point, the river passes through a very narrow gorge and 

drops vertically. 2.5 ~.and 4 m respectively. The lowermost 

drop of 4 m, ·is judged to be impas~able to adult salmon. 

Spawning gravel is 1 imited to the lower 1.5 km of stream. 

Based on a survey of a 0.5 km section upstream of the fall~ 

and observat.ioas from aircraft, the stream bottom above this 

point is of bouldery composition. There appears to be very 

Tittle spawning potential upstream of these obstructions. 

I 
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Small Systems 

In the remaini~g small strea~s of the study area, salmon 

access upstream is seldom more than 2 - 3 km. Generally th~ 

a cc es s a n d a v a i l a b i l i t y of s pawn i n g g round s i s 1 i m i t.e d by · 

the steep terrain. 

In 1976, each stream was surveyed by Envirocon staff only 

once during the chum salmon spawning p~riod. Th~se limited 

observations permit only general comment on spawning dis-. . . ' 

·tribution. The extent of spawning ·in each of these streams, 

b~sed on .fishery.o~ficer reports and l976 field observations 

by the study team, is indicated in Figure 4.3. 

4. ·1. 3 Spawning Timing 

The spawning periods of chum, pink, chinook and coho salmon 

in the Kyuquot st~dy area are summarized in Figure 4.4. The 

information present~d in this figure was obtained from 

Fisheries and Marine Service spawning survey reports spanning 

a 2&-year period. 

Observations by the study team in 1976 produced results 

which, coho salmon excepted, were consistent with the above· 

reports. For example, pink salmon were near the peak of 

spawn in~ on October 1 and had completed spawni~g by mid­

October. Chino6k salmon spawners were observed on October 

and again in mid-October;. by the latter date chi nook spawning 

was near completion.· Chum salmon had commenced spawning in 

some streams by mid-October, and were nearing completion bf 

s~awning in nearly all streams by the first week of November. 

However, in 1976 coho salmon had not commenced spawning 

until early November, more than a month later than ii sho~n 

in Figure 4.4. 
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Examination of long-term records 6f spawning timing does not 

indicate between-stream differences for any salmon species. 

Field observations in 1976 on the four largest streams i~ 

the study area did indicate some small differences among 

.chum salmon populations in terms of entry and spawning 

timing.. During the period October 14 - 17, chum salmon had 

entered and commenced spawning in the Tahsish and Kauwinch 

rivers, whereas none were observed in the A~tl ish and Kaouk 

rivers at that time (Appendix E). These four streams were 

again surveyed in the period November 2 - 5, at which time 

chum spawning was near completion in the Tahsish and kauwinch, 

but was either at or near the peak of activity in the Artl.ish 

and K.ao u k. 

The overall impression gained from the 1976 field surveys, 

d·u r i ng the per i o d of chum s a 1 mo n spawn i n g a t 1 east , w a s one 

of a relatively uniform environment over the study area in 

t~rm~ of stream temperatures, and a relatively compressed 

and similar spawning period, i.e. mid-Octob~r to.mid-November, 

for all chum salmon populations. However, the fact that in 

1976 stream flows were exceptionally low until late October 

may we11 have delayed entry of some stocks and therefore 

given a false impression of their pref~rred spawning periods. 

4.2 Anadromous Trout 

Two species of anadromous trout, the steelhead (Salmo 

gairdneri) and the coastal cutthroat (~almo clarkJ clarki), 

are present in the study area. As there has been no inven-

tory of freshwater fish resources in the area, informati0n 

on the presence, timing and abundance of trout is based 

mainly on information from sport fishermen. 
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Summer.runs of stee1head trout are known to enter the Tahsish 

and Artl ish rivers during the May to September period 

(G. Reid, pers. comm.). Winter runs of steelhead, with 

February - March run timing, also· occur in the Tahsish and 

Kaouk rivers (J. Vivian, pers. comm.) 

During spawnfng ground surv~ys of the Artlish River in 

October, 1976, Enviroc6n staff observed an estimated 30 

steelhead holding in two pools Jn the lower 2 km of river. 

These steelhead were dark in coloration, and had evidently 

been in freshwater for some period of time. During the same 

period, six steelhead were observed in the lower Kashutl 

River, within 1 km of tidewater. Cutthroat trout were also 

observed and angled near head of tide· on the Kashutl River. 

Steel head trout could quite 1 ikely have been present in 

other streams visited by the study team, but not observed 

·due to poor visibility. 

5. 0 ·. THE FISHERIES 

5. 1 - Commercial Fishery 

The 8.C. Revised Catch Statist,ics and the Area History reports 

prepared by the Fisheries and Marine Scirvice record annually 

the landings by each gear type, the fishing seasons and 

other regulation~ which apply in each statistical area. 

Based on these so~rces, the 1951 to 1975 net fisheries fo~ 

·salmon in Statistical Area 26 (including -Kyuquot Sound) are 

described in thls section. The available data do not 

permit estimation of the proportion of the Area 26 salmon 

catch contributed by Kyuquot Sound stocks. 
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Figure 5. 1 shows-the recent landward boundaries for com-

mercial net and t ro 11 fishing within Kyuquot Sound, and the. 

seaward 1 i mi t for salmon net fishing i . e. surf] ine, off the 

mouth of the Sound. 

A tr61T fishery which operates ~long the we~t coast of 

Vancouver tsla~d also takes large catches of the five saTmon 

spectes in Area-26. Catches of coho, chinook and sockeye 

salmon are known to be comprised of many different stocks, 

from a br'oad g~ographic area (Aro and Shepard, 1967). This 

~ituation likely also applies to the troll catches of pink 

and chum salmon in Area 26. Certainly, the odd-year pink 

salmon trol 1 catch is not derived from west coast of Vancouver 

Island stocks. Because it reflects neither the status nor 

the produc·tio.n of Kyuquot Sound salm_on stocks, the Area 26 

troll fishery is not included in the f611owing discussion. 

5 .. 1 • 1 Chum Salmon 

Chum salm6n in Kyuquot Sound are exploited landward of the 

surf 1 ine by a seine and gill net fishery. Because fishing 

occurs rel_atively close to the spawning streams, a large 

proportion .of the. catch is likely to be of local origin, and 

the commercial catches should reflect the abun~ance of 

Kyuquot chum salmon stocks~ Seine and gill net catches from 

1951 to 1975 are presented in Appendix· G, and depicted 

graphically in Figure 5.2. 
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FIG: s.1 Current commercial net and troll fishing 

boundaries within Kyuquot Sound (solid 

lines) and seaward boundary for salmon 

net fishing (dotted line). 
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In the early 1950 1 s,. the chum salmon fishery operated on a 

4-day fishing week from mid-Septe~ber to mid-October. Chums 

were fished mainly by s~ine, but effort by_ gillnetters began 

to increase in the late 1950~s (Figure 5.2). Total catches 

during this decade averaged about 60,000 pieces a~nually, 

with a maximum catch of 131,000 .. in 1960. However, during 

this period catches were declining, and as a result the 

commercial fishery was curtailed in an attempt to prevent 

overexploitqtion (Roberts, 1970). Beginning in 1956, the 

fishing season was closed in September, and the number of 

fishing days per week in October was reduced. In addit)on 

to a reduced fishing season, there were also major changes 

in fishing b6undaries. In 1958 and 1959, boundaries in 

.Kashutl, Tahsish, Amal and Cachalot inlets, and in Chamiss 

Say were extcinded sea~ard to ~rotect chum salmon stocks. 

Fishing effort also increased to a peak in 1961, wh~n 50 

seiners and 58_gillnetters operated in the Sound. Despite 

more stringent fishery regulations, the stocks coniinued to 

decline and a total closure of the chum net fishery was 

imposed from 1964 .to 1970. 

Since 1971, the fishery has been opened for three 2-day 

we~ks in September and early October •. The catches during 

this five-year period averaged about 28,500 fish, consider­

ably lower than the avcirage catch prior to the closure. 

However, recen~ statistics may underestimate actual catch in 

Area 26~ ~ince·an increasing proportion of deliveries are 

being made to fish packers outside the Area, thus increasin~ 

the likelihood that Area 26 landings are being misidentified 

and credited to other statistical areas. 
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5. l . 2 Pink Salmon 

Pink salmon runs to west coast of Vancouver Island streams 

occur only in the even years. Even-year tommercial ·catches 

of pink salmon in Area 26 from 1952 to 1974 are tabulated in 

Appendix H, and are also shown in Figure. 5.2 . 

... 
Area 26 pink sal·mon· stocks have not been large enough to 

support a local net fishery on a regular basis~ In 1966~ 

however, the exceptional return of pink salmon to Kyuquot 

Sound streams provided a seine catch of 65,000 fish. 

Although pink salmon returns in 1972 were also relatively 

large and 'a net fishery was permitted, low fishing effort 

and .poor timi_ng resulted in small catches. Because of the 

low pink salmon return in 1974, there was no net fishery . 

It appears that Area 26 pink salmon stocks ca~ support a 

small fishery, but the unpredictable nature of the returns 

makes regulation of the fishery difficult; 

5. 1 • 3 Other Salmon Species 

Coho, chi nook ·and sockeye salmon orig i .n at in g i n Kyuquot 
" Sound streams make only a minor contribution to the comme·r-

cial net fishery in Area 26. Although small numbers are 

taken by seine and gill net, these catches are· incidental to 

the chum and pin~ fisheries, and thus 1 ikely do not reflect 

the status of local stock~ (See Appendices I ~nd J). Coho 

and ,chi nook net catches have not exceeded 4,900 fish and 

1,600 fish respeciively. The sockeye net catch is. generally 

less than 200 fish, but in 1975 it reached 2,400 fish. 
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5. 2 Sport -Fishery 

Kyuquot Sound supports a relatively minor·saltw~ter sport 

fishery for salmon. Consequently, catch ~nd effort statis-

tics from the a~ea are not available on a consistent basis. 

A~nual rep6rts of the local fishery officer indicate that 

sport fishing effort has increased in recent years, because 

of expandi·ng logging operations and the establishment of 

road access to Fair Harbour. 

Saltwater sport fishing effort has concentrated ~ainly-on 

~ature chinook salmon which are available ln the So~nd 

during the latter, part of August and early September. A 

count made on Labour Day, 1974, revealed 25 boats sport 

fishing, a.Tl in the Tahsish Inlet area. During the 1969 to 

1972 period annual salmon sp~rt catch were estimated at 

40·- .200 chinook salmon and 60 - 130 coho salmon. Comparable 

estimates for more recent years are not available. 

Th~ freshwater sport fishery is also of modest scale, with 

the fishing· effort being appl led mainly by local loggers and 

residents of Zeballos and other nearby logging communities. 
I 

Sport fishermen take steelhead and cutthroat tr6ut, plus the 

occ~sional coho salmon in the st·reams of the study area. 

There Is no quantitative documentation of the freshwater 

sport fishery; however, the annual steel~ead trout catch is 

estimated to be in the order of 100 fish (G. Reid, pers. 

comm.). Angling for winter-run steel head occurs durrng 

February-March in the Kaouk and Tahsish rivers, and summ~r­

run fish are. ta~en in the May-September period in the lower 
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The Tahsi~h fishery for summer-run steelhead has to date 

bee n p u r s u e d by · a r d e n t f 1 y f i s h e rm en , s e e k i n g a h i g h q u a· 1 i t y 

experience. These summer-run steelh~ad, taken by surface 

fly fishing, generally weigh in the 1.5 - 3 kg range (J. 

Vivian, pers. comm.); 

5.3 Native Food Fishery 

Food fishing permits are issued ye~rly by the local fishery 

officer to members of the native Indian Band living at 

Kyuquot settlement. Their fishing effort h~s generally bein 

light, with many permits not being used. 

The local run of sockeye salmon to Jansen Lake is exploited 

solely by natives, using gill nets. Permits are also issued 

to gillnet chum salmon at the mouths of certain streams near 

Kyuquot. A~ many of the Band members own and operate com­

mercial trollers, they are given food fishing permits on a 

limited basis to troll for mature chinook salmon inside the 

existing commercial fishing boundaries. 

Based on Area History reports, food fishing effort for 

sockeye salmon has declined since the early 1960 1 s, when 

annual catches of up to 750 fish were recorded •. Si~ce 1967, 

no sockeye catch has been reported. During the 1970 to 1975 

period, food fishing for chum salmon yielded frbm 50 to 730 

fish per year. In the same period, chinook troll catches by 

the Indian Band in Tahsish Inlet ranged from 29 to 250 fish. 
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6.0 STATUS.OF KYUQUOT SALMON STOCKS 

This section compares changes in the strength of Area 26 

salmon stocks, the majqr portion of which are produced in 

Kyuquot Sound streams, with the strength of stocks in other 

areas of south coastal British Columbia ~urin~ the period 

1951 to 19]5. For chum and pink salmon, trends in total 

·Area 26 stocks,· i.e. catch-plus escapement, are·compared 

tp trends in stocks on the west coast of Vancouver Island 

generally (Areas 22 - 27) and in the Johnstone Strait -

Georgi a Strait· ar'ea (Areas \ 2 - 18 and 28 - i9). For 

reference as to the location of these·areas see Figure 4.1. 
A similar analysis· involving west coast Vancouver Island 

chum salmon stocks during 1934 to 1968 was reported by" 

Roberts (1970). 

A .. basic assu~ption in the chum and pink salmon analysrs is 

t ha t t he ca t ch · i n a g i v en s ta t i s t i ca l a re a o r g r o up of a re as 

is contributed.by stocks spawning· in the streams of that 

ar.ea. For Area 26, this assumption is considered to be 

reasonably ·valid; however, at this point it has not been· 

confirmed by any tagging studies. 

In the case of chinook·and coho salmon, the analysis has 

been limited to a comparison of escapement trend.s i~ Area 26 

with those on the west coast of Vancouver Island generally. 

This fs due to the fact that commercial catches of chinook 

and coho in those areas where the troll fishery predom1nates 

are comprised of stocks from many rivers along the Pacific 

··coast (Milne, 1964). Therefore, fluctuati6ns ln the troll 

catch in one area do not necessarily reflect the strength of 

stocks produced in the rivets of that same area. 
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Sockeye s~lmon have not been included. in this analysis 

because of their relatively minor rdle in Kyuquot Sound 

salmon production. 

6. l Chum Salmon 

Chum salmon escapements to the Kyuquot study area streams 

comprise, on the av~r~ge, 60% of the total chum escapement 

to Area 26. The Area 26 escapement averages approximately 

15% of the total chum salmon e?capement to west coast 

Vancouver l~land strea~s {Areas 22-27). In relati6n to 

the ·total commercial chum salmon catch on the west coast of 

Vancouver Island, the· Area 26 catch represented about. t3% 

during the 1950 1 s and 20% in the 1960 1 s. Since 1971, when. 

the churn sa·lmon fishery was reopened, the Area 26 contri­

bution has been of the same order, betwee~ 10% and 25% of 

the west coast Vancouver Island total. Annual chum salmon 

escapements and catches in Area 26 a~d in .Areas 2i -27 are 

tabulate~ in Appendices K and L. 

.. 

The trend in chu~ salmon returns and exploitation in Area 26 

ref.lects the trend on the entire west coast of Vancouver 

Island (Figure 6.1). The relatively high stock level and 

high apparent exploitation rate in the 1950's was followed 

by a severe decline in stock and escapement in the early 

1960's. The resultant fishing closure imposed from 1964 to· 

1970 was not restricted to Area 26, but included the entire 

w~st coa~t of Vancouver Island. Despite this protection~ 

thum stocks did not rebuild untll the early 1970 1 s. The 

very strong returns in 1972 and 1973 were followed by a 

decrease in 1974 and 1975, ·which was less severe in Area 26 

than in other areas·. The exceptional 1972 return to Areas 
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22 - 27 '(2.6 million fish) was comprised.mainly of Nitinat 

River (Area 22) fish, which con~ributed 70% of the catch and 

54% of the total stock. 

It is worthy of note that similar trends occurred in the 

Johnstone Strait - Georgia Strait area, which includes the 

Fra·ser River (Figure 6.1). The. graph of chum salmon stock 

and escapement in this area has .bee~ reproduced for c9mpa~­

ison from a report by Anderson (1976). As on the Vancouver 

Island west coast, declining stocks of the 1950 1 s and early 

1960 1 s resulted in fishing restrictions, and a complete 

closure in 1965 and 1966. The returns have improved since 

t h·e n , r ea c h i n g p ea k 1 e v e 1 s i n 1 9 7 2 a n d 1 9 7 3 • 

6.2 Pink Salmon 

The majority of th~ pink salmon stocks on the west coast of 

Vancouver Island spawn in the northern areas of Nootka, 

Kyu~uot and Quatsino (Areas 25 - 27). Stock levels in 

Are~ 26 and the other west coast Vancouver Island areas 

during ·1952 to 1974 are given in Appendices M and N. 

Pink salmon returns to the Kyuquot study area have! since 

1956, comprised most (85%) of the Area 26 stock. Figure 6.2 

compares returning Area 26 stocks during 1952 to 1974 with 

those 'on the west coast of Vancouver Island generally and in 

the Johnstone Strait - Georgia Strait area. The gene~al 

pattern of abundance changes is common to all these areas, 

with. stock levels being higher sirice 1966. Year-to-year 

fluctuations in Area 26 stocks follow more closely the west 

c6ast Vancouver Island pattern than the Johnstone. Strait -

Georgia Strait pattern. However, the Area 26 fluctuations 

also appear ·to be more extreme than in the other areas. 
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The relatively. strong pink salmon returns to Kyuquot 

(Area 26) since 1966 have been associated with cooler winters 

during the respective inc~bation periods, two years pr~vious • 

Examination of winter (October to March} average air temper­

ature and winter precipitation data from ·the Spring Island 

station shows that the tempe~atures affecting the i964 to 

1974 brood years. (mean 5.8°c; range 5.2 - 6.6°c) were markedl'y 

lower than average temperat~res affecting the 1950 to 1362 

( 
O· 0 0 ) brood years mean 7.2 C; range 5.7 - 8.7 C . The 1 .4 

degree dJfference in the means was statistically significant 

(P = ~01). Though precipitation was also slightly lower 

during the 1964 to 1974 p:eriod (36. I cm vs. 37.6 ,cm), the 

difference was not significant. 

Year-to-year .f Juctuations in pink salmon stocks returning t~ 

Area 26 over the 1952 to 1976 period were negatively correl­

ated with corresponding winter incubation temperatures 

(r = -.45), but the correlation was not statisti~ally ·significant 

(P = • 13). Such a relationshjp should not b~ s~rprising, 

when it is considered that Kyuquot pink· sto~ks are near the 

s6uthern extent of the rang~ for even-yeaf pink salmon. 

Wickett (1962) suggested that coastal populations-of pink 

salmon in southern .British Columbia may exist unde~ the 

stress of generally above-optimal temp~ratures during embryonic 

development, which result in early emergance a~d seaward 

migration of fry, ·prior to the spring bloom of marine 

z.o o p 1 a n k t on . 
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6.3 Chinook Salmon 

Relatively fciw streams on the west coast of Vancouver Island 

produce chi nook salmon, ·and escapements to individual streams 

generally number less than 1,000 fish. An exception is the 

Somass River in Area 23, which receives escapements of up to 

15,000 fish. This system accounts for a large proportion of 

the tota.l ~hinook escapement to ~he west coa~t of Vancouver 

Island (Areas 22 - 27). 

Chinook sal~on escapements to Area 26 streams exhibit a 

trend similar to the overall trend.of chinook escapements on 

the west coast of Vancouver Island (Figure 6.3). In both 

areas, chi nook escapements dee lined rapid 1 y in the 1950' s 

and early 1960's, and recovered briefly. in the 1962 to 1967 

period. Sirice then it appears that escapements in both 

areas continue to decline. Since 1970, Area 26 chinook 

escapements have ranged from 1,000 to 4,000 fish annually, 

compared to a west coast Vancouver Island total of 20,000 to 

25,000 (Appendix 0). 

6.4 Coho Salmon 

Coho salmon escapements to Area 26 are compared to those on 

the west coast of Vancouver Island generally in Figure 6.4. 

Escapements de c 1 .in e d i n a l 1 a re as i n t h.e 1 ate 1 9 5 0-' s , but 

the apparent recovery on the west coast 6f the Island is not 

evident in Area 16. Since 1960, total coho es~apements to 

Area 26 have been estimated in th~ range of 1100 to 12,000 

fish (Appendix P). 
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West coast of Vancouver Island coho stocks are dominated by 

the large Barkley· Sound (Area 23) stocks, which from 1970 tQ 

197.5 comprised 69%' of the .total escapement to the cire.a. ·it 

is in s·arkley Sound and in Nootka Sound (Area 25) that coho. 

escapements increased s)gnifican~ly in the 1960's and early 

· 1970's. In the Clayoquot (Area 24), Quatsino (Area 27) and 

Kyuquot areas, coho escapements have remained below the 

levels of the 1950 1 s. Whether these differences ~eflect 

between stock differentials in the impact of commercial 

t r o 1 1 f i s h e r y .· e x p l o i t a t i o n i s n o t k n ow n . 

7.0 THE SETTING FOR ENHANCEMENT 

Thi~ sectio~ considers the environmental fac~ors which would 

appear to 1 imit salmon id production in the study area, and 

those characteristics of the salmonid stocks in the area 

relevant to planning and implementation of a resource 

enhancement program. The present information base does not 

per~it, however, more than general and largely hypotheticat 

discussion of these factors. 

7. l Freshwat~r Environment 

The dominant physical feature of study a~ea· streams is the 

r e l a t i v e 1 y s h o r t (en g t h a n d h i g h g r a d i en t. , w h i c h g e n e r a l l y 
' ' 

restricts salmon spawning to short· sections ~f moderate 

slope within l-2 km of saltwater. Streams are usually 

confined within one .channel; there are few side channels to 

dissipate the ener~y of extreme freshets. The watersheds 

also have few Jakes to provide natural storage of runoff. 

In this physical setting, the intense fall. and 'winter precip­

. itation, characteristic of the area, can produce extreme 
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peaks in river ~ischarge during spawning and the eatly stage~ 

of incubation, when salmon eggs are most sensit.ive to shock· 

(Figure 3.7)~ The frequenty and magnitude of these occurrences, 

with the attendant shifting'of gravel in the stream bed, are 

likely to be greatest in the steeper west coast Va~couver 

Island systems, such as those .in Kyuquot Sound. 

7 . l . l Fluctuations In Adult Returns 

The effect of factors in the freshwater environment on 

returns of adult salmon can be examined by correlation 

analysis. However, except in the case of pink salmon .which 

have a strict twq-year i ife cycle, environmental clata cannot 

readily be related to particular salmon life stages because 

of the absen~e of adult age composition data. 

Pink salmon returns to Area 26 (including Kyuquot Sound) 

have been correlated with an index of the peak river dischafge 

during the corresponding incubation period (October - March) 

for ·each brood year (Figure 7.1). This an~lysis, which used 

discharge data available since 1960 from a neighbouring 

system {Zeballos Ri~er), indic~ted that returns from these 

·eight brood years were negatively correlated (r = -.41) with 

~eak discharge during the period of spawning and incubation· . 

However, returns of the last two brood years (1972 and 1974) 
were lower than would be expected on the basis of discharge 

stability alone, with the result that the correlation is not. 

st~tistical.ly significant (p = .32). 
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In section 6.2 it was noted that pi~k salmon adult return 

strength was also negatively correlated with average air 

temperature during the incubation period. Multiple cor­

relation, relating both the winter discharge peak and the 

temperature to adult returns from the 1960 _to 1974 broods, 

produ~ed a coefficient (r) of -.65, thus accounting for 

about 43t of the variance in pink salmon returns. Again, 

this correlation was not statistically significant, but it 

does. suggest that weather-related factors exert considerable 

influence on pink salmon brood year strength. 

7. 1. 2 Effects of Logging 

As described in Section 3,3, eight of the thirteen salmon­

producing watersheds in Kyuquot Sound experienced some 

lo~ging activiiy prior to 1975. Although the percentage of 

total watershed area subjected to _logging has in most cases 

been small, it.is significant for fishe'.y resources that the 

logging has generally been concentrated along major stream 

courses (Figure 3.8). The most common environmental impacts 

associated wi-th logging are inc-reased instream debris, 

reduced flow stability, and increased sedimentation •. These 

changes may have serious direct and indirect effects on 

survival of salmonids during upstream migration, spawning, 

incubation and rearing (Narver, 1970; Bell et al., 1974). 

As the quantitati~e effects of .these changes has been docu­

mented. to only a limit~d extent, i.t has been necessary for· 

fl s h.e r y s c i en t i s t s to. g en e r a 1 i z e f r om the res u 1 ts of a ~ few 

studies of specific area~. This is not necessarily valid, 

as the effec~~ of logging will depend to a large extent on 

the characteristics of the particular watershed, as well as 

the scale.and type of logging operation. 
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Because! of the l i·mited. information available from Ky·uquot 

' l 
Sound , ·~i t i s not poss i b 1 e to est ab l i sh any cause-effect 

1 . • ) \ h. . b 1 • d h f . d re at1oh~ 1p etween ogg1ng an t e status o salmon1 

populations. But ·a general analysis, based on escapement 

data and reports of the local fishery officer, is possible. 

The fishery officer's annual spawning survey reports for 

Kyuquot Sound streams make note of evident increased erosion 

and silting, in addition to the establishment of log jams in 

sever~l watersheds after .logging had commenced. However, 

trends in salmon _escapements do not consistently reflect impact 

from logging. For example, though Chamiss Creek has sustained 

the heaviest logging in the study area, it remains.one of 

the most productive chum salmon streams (Tables 3.4 and 

4. 1 ) • On the other hand, the Artl ish· River supports rel a-

tively few chum salmon, even though it 'has been logged very 

1 ittle and appears to have excellent spawning potential. 

The direct impact of logging on salmon has been observed on 

two of the smaller study area streams, Jansen Lake Creek and 

Amai Creek •. At Jansen Lake, sockeye salmon access has been 

impeded by a Jog jam at the lake outlet. Also, cbntinued 

low escapements of chum· salmon to Amai Creek in the early 

1970 1 s (Appendix A) are ·considered to reflect the effects of 

a major str~am diversion by a logging ·contractor (R.A. 

Slater, pers. comm.). 

\ 
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7. 3 . Stock Manageability· 

Within a given_ geographic area, .the different stocks of a 

sin~le specJes can exhibit. substantial differences in their 

respective seasonal times of adult migration through fishing 

a~eas and into spawning streams. Stocks tend to maintain a 

high degree of ·chronology, with earlier-spawning stocks 

ex h i b i t i n g earl i er mi gr at ion. t i mi n g (Ki 1 1 i ck, l 9 5 5) . 

Inter-stock differences in time of migration and spawning 

are considered to reflect adaptation to a diverse environment, 

. particularly with respect to distan~e of upstream migration 

a~d stream temperature regime (Sheridan, 1962). 

Attempts to c~op the surplus adult returns of a stock whose 

production rate has .been enhanced, could result in over­

exploitation of othe·r naturally-producing stocks which pa~s 

through the same fishing areas, and which cannot sustain on the 

average as high a rate of exploitation. The degree of diver-

sity in spawning and migration timing of species and stock~ 

in.a given area dtctates to a .considarable degree the enhance-
. I . , , 

ment strategy appropriate for that area. Relatively uniform 

timin~ among stocks may necessitate the application of 

eAhancement measures to most or all stocks, to take full 

advantage of surplus production and to prevent chronic 

overexploitation of certain stocks. On the other hand, 

segregation of particular stocks with res.pect to migration 

time o~ area .would enable development of spe~ial exploitation 

strategies to ·ensure adequate harvest of surplus production. 

In t.his case, enhancement effort could be concentrated on 

specific stocks. 
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TABLE 7.1 • GE~ERALIZED INSHORE MIGRATION. TIMING OF ADULT 

SALMrrNIDS .AT KYUQUOT SOUND. 

SPECIES 

Steelhead trout 

Sockeye salmon 

Chinook salmon 

Pink salmon 

Coho salmon 

Chum salmon 

· M~GRATION TIMING. 

Two runs: May-~une and 
February-March 

July 

August - early September 

August 15 - September 10 

August 15 - October 20 
(peak: Septe~ber 15 Octob~r 10) 

September 5 - October 31 
(peak: October l - 15) 

The limited information on the inshore migration timing of 

salmonid species at Kyuquot Sourid i's based mainly on catch 

_timing in the sport fishery and the commercial net ffshery. 

Aviilable data are summarized in Table 7.1. The informatfon 

in this table per~aining t~ steelhead trout and chinook . 
salmon is based on timing of the sport fishery. Pink, coho 

and chu~ salmon ne~ catches formed a more definitive basis 

f o r e s t i ma t i n g t h e m. i g r a t i o n t i m ·i n g o f t ho s e s p e c i e s . 

Sockeye salmon migration timing is indicated in the re~orts 

of the area Fishery officer. 
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N~t fishery statistics for Area 26 ~how that coho and chum 

salmon overlap to a considerable degree in their migration 

timing (Table 7.1). The incidental catch of coho in 1974, a 

year of heavy chum salmon explo'itation_, reached 3800 fish, 

4 3 % of the est i ma t e d coho s tock · i n Are a 2 6 that ye a r . 

Sho~ld a·chum salmon enhancement program b~ implemented at· 

Kyuquot Sound, the possib1e incidental overharvest of coho 

stocks would have to receive consideration~ 

A more precise indication of chum sal~on migration timing 

can be obtained from net catches in the early 195-0's, when 

the fi·shery in Area 2~ was open in some years for several · 

weeks on a 4 or 5 d~ys per week basis. Figure 7.2 shows the 

cumulative weekly catches in 1953 and 1954, when Area 26 

chum landing~ amounted to 87,000 and 63,000 fish r~sp~ctively. 

Thou~h the fishery was open for 5 weeks and 6 weeks respec­

tively, 70% - 80% of the total harvest was taken in a two­

week period in early October. 

'•> 

These data tend to support the observations on spawning 

timing of the various chum stocks in the Sound, which indic­

ate~ limited between-stock differences in the time of stream 

entry and spawning. This woul.d in turn suggest that if 

overexploitation of certain stocks is to be avoided, a chum 

salmon enhancement program at Kyuquot Sound ~ould ~ave to 

include most, if not all, the stocks. 
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8.0 APPLICATION OF ENHANCEMENT TECHNIQUES 

The principal techniques current·ly used to ~nhance the pro­

duct ion of sa·lmonids are briefl.y examined in this section, 

in relation to their application to salmonid resources in 

the Kyuquot study area. Species with similar life history 

requirements are discussed as a. group. The d.iscussion is 

general in nature, because no data are available from the 

study area itself on s~ch features as surface water and 

groundwater supply, water temperatures, and detafled to~o-
. . 

graphy; Estimates of discharge in ~he major study ar~a 

streams .have been devel-0ped by extrapolating data .on runoff 

per watershed area from Zeballos River, on which there have 

b~en 16 years of observation (1960 ~ 1975) . 

. 8. l Chinook and Coho Salmon, Steelhead Trout 

~hes~ three species have 1 ife history patterns wi~h a 

freshwater rearing req~irement~ ranging from as little as 

2-3 months in the case of chinook sal~on, to 2-4 years for 

steel head trout. Under the artif.icial rearing condition~ of 

a hatchery, the rearing time required for steelhead to reach 

the smelt stage is normally reduced to one or, at most, 2 

years. The two main approaches to increasing production of 

these speci~s have been: (1) expansion of spawning and 

nursery area by provfding access for adults upstream of 

natural or man-made obstructions to migration; and 

(2) increasing output of seaward mig~ants by artificial 

propagation in conventional hatcheries or semi-natural 

rearing areas. 
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Because of the short length and high graqient of most 

streams in the study area, the strategy of making accessible 
/ . 

a d d i t i o n a 1 s p awn .i n g an d . n u r s e r y a r ea ha s· r a t h e r 1 i m i t e d 

application. Thoug.h there are·_undoubtedly a .number of 

obstruct.ions to.adult migration which could be made passable 

by either blasting or fishway construction, the amount of 

suitable spawning and nursery area above these obstructions 

would generally be very 1 imited,: eg. Kashutl River. The 

Tahsish Rive~ app~ars to be an exception, having some 14 km 

of moderate gradient stream in 

the canyon obstruction. 

the uppe·r watershed, above 

The suitability of the major study area streams as sites for 

a large-scale hatchery can be· examined at this stage only 

from the. standpoint of surface water and space. The avail­

ability of groundwater, which is used to modify surface 

water temperature extremes, i·s not known. 

W i t h r .. e s p e c t to 1 a n d s u i t a b 1 e f o r ha t c he r y co n s t r u c t i o n. , t h e 

lower valleys in each of the. four largest syste~s, the 

Tahsish, Artlish, Kaouk and_Kauwinch 'rivers, all app_ear to 

have flat, benchland adequate for constr8ction of~ large. 

hatchery. Actual siting would presumably depend on ground~ater 

avail.ability, and on various engineeri~g considerations . 

.. To· assess t~e_amount ~f surfa~e water available relative to 

the potential demand of a large hatchery, the lowest recorded 

daily discharge in each month was estimated for major study 

area streams and compared to the projected monthly water 

requirements (combined surface water and groundwater) of the 

Fisheries and Ma~ine Service's Quins~m Hatchery near Campbell 

80 

enviracan -----~ 

., I; ... 
' ·' 
H 
i: ~ 
" ;; 

·• 

' ' ;: ~ 



River (Unde~wood, McClellan and. Associates, 1972). The 

Quinsam operation is relatively large, with an annual 

p r o d u c t i o n o f .a 'p p r ox i ma t e l y l. 9 m i 1 l i o n co h o s mo l t 5 , 3 

million chinook fingerlings, and 20,000 steelhead smelts 

(D.C. Sinclair, pers. comm.). 

Comparison of the annual cycle of water requirements at 

Quinsam Hatchery relative to an estimate of surface water 

available in major study area streams indicated that the 

supply in these streams would meet the hatchery requirement 

at all times. For example, in April - May, when the hatchery 

requirement is highest (1 ems), the smallest of the four major 

study area systems (Kauwinch R.) would provide a minimum of 

about 1.7 ems. This estimate for the. Kauwinch is based on 

the minimum daily discharge recorded in the Zeballos River 

during that period (.0.23 cms/km 2 on May 4, 1968). Similarly, 

during the· low. flow period of August - .September the daily 

minimum discharge in the Kauwinch would be in the order of 

1.3 ems (.017 crns/km 2), compared to the September hatchery 

requirement of 0.64 ems. 

With respect to temperature regime, the. range in study area 

streams would 1 ikely be moderate. Scrivener (1975) reported 

an annual range of 2°c to 13°C for Carnation Cre~k, situated 
·, 

on Barkley ~6und. This would indicate that .there may be 

1 ittle need to moderate surface water temperatures in sum­

mer, and t~at the hatchety requirement for groOndwater would 

be confined to the incubation and early feeding periods, to 

accele.rate development and initiate feeding of fry. 
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8.2 P1nk and Chum Salmon 

In North America, it has been the ge~eral experienc~ that 

pink a~d chum salmon have no freshwater rearing requirement 

p r i o r to t he i r e n t r y i n to s a 1 t w·a t e r . F o r t h i s r ea s on t he 

production-type enhancement techniques used for these species, 

eg. spawning and incubation channels and substrate incubators, 

have been.designed simply to increase egg-to-fry survival at 

an economic· cost. 

The operation of ~n artif ical spawning channel can require a 

significant amount of water relative to that available i~ 

moderate~sized streams such as those in Kyuquot Sound. For 

example, the ~pawning channel for chum salm6n at Bief Qual icum 

River, British Columbia, operates on a flo~ of 2.3 ems, 0.2 ems 

per -meter of· w i d th , du r i n g spa w il i n g ( D . C . S i n c 1 a i r, per s . 

comm.). A pink salmon spawning channel such as_the one at 

Seton Creek, aritish Columbia, requires a simila·r flow per 

unit of width (F.J. Andrew, pers. comm.). 

At Kyuquot Sound, low discharges can dccur in September and 

·October, at the peak of pink s~lmon spawning and during the 

early stages of chum salmon spawning. In an extreme l·ow 

flow year, the water requirement of a Qual icum-s~ale spawning 

channel would equal the entire discharge in one of the. 

larger Kyuquoi Sound streams, such as the Kaouk River. 

in, some study area streams there are sections unsuitable for 

spawning which would not be adversely affected by the loss 

of flow to an artificial spawning channel. In most cases, 

however, s~awnin~ channel installations would require careful 
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planning and location to avoid loss of natural spawning 

cap_acity in the adjacent stream -bed due· .to reduced flow. 

Under these circumstances the substfate incub~tor or in cub-

ation box offers ·an attractive·~lte~native to the artificial 

spawning channel, particularly on· the small~r streams. A 

review of reports by Anderson (1975) and Barns and Simpson 

(1977) shows that a substrate incubator such as the one. 

operated by Fisheries and Marine Service at Blaney,Cre~k in 

the Frase~ River system has a water requirement per unit of 

chum salmon fry production (0.5 liters per min./1000 fry) 

one tenth that of the Big Qual icu~ River spawning channel: 

The surface area required for the incubator is also much 
. 2 

lower, as fry output per area is about Bo times (37,000/m 

v~rsus 470/m 2 ) that from the spawning channel~ 

8 .. 3 Sockeye Salmon 

Sockeye salmon require a lake environment for rearing from 

the stage of emergent fry to smolt emigration. The potential 

for natural production of sockeye in the Kyuquot Sound area 

is limited by the small number of accessible lakes. The 

only sockeye pop~lat1on of significance in the area utilizes 

Jansen Lake. Escapements to Jansen Lake, which averaged an 

e s t i ma .t e d 2 2 5 0 f i s h f r om l 9 5 l to l 9 7 5 , have d e c l i n e d i n 

recent years. 

As noted in Section 4.1.l, adults of ~he Jansen Lake population 

have in some years experienced difficulty reaching the 1ake 

due to lo~ jams in Jansen Creek. In addition, the spawning 

tributaries e~tering Jansen Lake may also have deteriorated 
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• 
due to logging road construction along"the lake (R.A. Slater, 

per·s. comm.). 

If problems affecting ~dult a~cess and spawning succe~s can 

be alleviated, then the use of fertilization to increase the 

sockeye smelt production capacity of Jansen Lake would be 

worth considering. Manzer (1976) reported a 5-7 fold 

increase in ad~-lt sockeye ~almon returns following intensive 

fertilization of Great Ce.ntral L·a·ke, Briti.sh Columbia. The 

technical feasibility of increasing sockeye production from 

Jansen Lake would depend on a variety of factors, of which 

nothing is preseritly known. These would include ihe existfng 

~tate of nutrient limitation of .the juvenile sockeye"food 

supply, the presence of competitor species, and variou~ 

other characteristics such as lake depth and morphometry, 

flushing rate and water clarity. 
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STUDY AREA STREAHS 

T1hs l1h R. 

K.acuk. It. 

Artl lsh R. 

Kawlnch R. 

Marr.owgut Ck, 

ltashut 1 R. 

Amal Ck. 

E•sy Ck. 

Chamln Ck. 

Cachalot Ck.* 

Yaku Bay Ck.• 

El• lno Ck. 

Jan:»en ·Lale.a Ck. 

EST I MATED CHUM SALMON ESCAPEMENTS ro· STREAMS IN AREA 26 FROM 

1951 1952 19SJ 

7,500 15,000 15,000 

750 J,500 3,500 

200 

3,500 

3,·500 

3,500 

3,500 

3,500 

7,500 

1,500 

200 

3,500 

7.soo 

7_.500. 

7,500 

7,500 

3,500 

7,soo 

400 

7SO 

1,500 

7,soo 

J,500 

3,500 

3,soo 

J,soo 

7.soo 

1,500 

400 

7,soo 

3,500 

s. 500 

3,SOO 

2,760 

3. soo 

3,500 

2, 120 

8,490 

7SO 

119 

19SS 

7,500 

750 

1,500 

J,soo 

'1s 
400 

1,500 

400 

3,500 

25 

1956 

3,500 

J,SOO 

1,500 

1,500 

750 

1,500 

7SO 

3,SOO 

7.soo 

200 

25 

19S7 

7,500 _15,ooo 

),SOD ),SOO 

l,SOO 3_.soo 

7,SOO ),500 

),SOO 3,500 

],50C 7,500 

],SOO 7,soo 

J,SOO 3,500 

7,SOO 15,000 

1,500 

1,610 l,SOO 

. 7SO I ,500 

25 

1959 

15,000 

750 

400 

1,500 

1,500 

J.SijO 
1,500 

J,SOQ 

7. 500 

. 200 

7SO 

7S 

7.soo 

1,500 

400 

3,500 

1,500 

3,SOO 

3,500 

J,500 

3,SOO 

750 

750 

200 

2S 

1961 

3;500 

750 

7SO 

1,500 

1,500 

1.500 

750 

1,500 

3,500 

200 

75 

400 

25 

1963 

),500 3,SOO 

750 750 

750 400 

1,500 400 

1,500 400 

1,500 750 

3 ,500 400 

750 400 

3,500 400 

200 75 

2S 75 

3,soo 

75 

I ,SOO 

7,500 

3,500 

7SO 

),500 

3,500 

750 

200 

750 

3,soo 

750 

900 

I ,SOO 

1,500 

I ,soo 

400 

),500 

J,soo 

400 

7S 

400 

7,500 

7SO 

2_00 

I ,SOO 

7SO 

7,500 

400 

3,SOO 

J,soo 

7SO 

200 

zoo 

7SO 

1951 TO 

7,soo 

7SO 

I ,SOO 

J,SOO 

1,500 

J,soo 

400 

I ,SOC 

J,SOO 

~OD 

-00 

75 

25 

3,500 

750 

1,500 

400 

1,500 

'J,500 

7SO 

'3,500 

7,500 

400 

200 

400 
·~oo 

1975. 

1971 1972 197) 

7,500 15,000 15,000' 31,000 10,000 

750 3,500 8,000 11,000 IS,000 

75 '750 400 750 5,000 

7SO 3,500 8,000 13,000 I ,SOO 

1,500 3,500 750 1,500 S,000 

J,500 7,500 ],SOO l,SOO S,000 

75 400 zoo 400 2,000 

1.soo 7,soo 

J,500 15,000 

25 25 

200 200 

400·· .750 

2S 25 

],500 2,000 

],SOC IS,000 20,000 

400 1,500 2,000 

200 , so 
400 Boo 750 

197~ 1975 

7,500 J,soo 

J,SOO 7.soo 

750 7SO 

l,SOO· ],SOO 

7SO 750 
7,500 400 

ltOO na survey 

400 2S 

7,500 J,soo 

I ,soo 400 

750 no survey 

ZS 

TOTALS J5,ISO 64,ISO so,900 41,239 19,ISO Z4,22S 4J,88S 67,000 ]6,175 jo,125 15,9SO 17,47S 7,550 25,szs 17,92S 21.soo z~.550 2~.JOO 19,800 S7,6SO 43,650 76.6SO 68,300 ]2,075 20,]25 

OTHER STREAHS IN AREA 26 

Nupartl R. J,SOO J,500 1,500 

Po.,,,ar R. 

Ououklnsh R. 

Ha I k•opo B. 

Clannlnlck fl, 

Datt le R. 

HackaY, R. 

150 J,SOO J,SOO 

1,500 ,7,soo 

7,500 IS,000 

J,500 J,soo 

J,SOO 

7.soo 

3.soo 

1,soo 3,500 1·;500 

J,500 J,SOO' 3,SOO 

2,500 

1,500 

3,500 

J,SOO 

7,500 

2,500 

1,500 

400 

7SO 

],500 

750 

ZS 

I ,soo 

],SOO 

750 

1,500 

7,soo 

l ,500 

I ,SOO 

750 

I ,SOO 1,500 

),SOO 7SO 

],SOO ],SOO 

),500 15,000 

7,500 IS,DOO 

7,500 J,500 

J,SOO J,soo 

7SO 

400 

,1.soo 

7,500 

3,500 

400 

3,500 

7SO 

7SO 

3,500 

7,soo 

15,000 

1,500 

3,500 

200 

400 

400 

7SO 

1,scio 

400 

750 

7SO 

I ,SOO 

3iS00 

1,soo 

1,500 . 

7S 

3,SOO 

ZS 
200 

400 

1,500 

7SO 

200 

7S 

7SO 

400 

7SO 

7,500 

3,soo 

200 

400 

200 7SO 

750 400 

400 I ,SOO 

7.soo 7,500 

J,500 JS,000 

400 400 

750 400 

750 

400 

3,5po 

I ,500 

3,500 

200 

7SO 

400 

~00 

6SO l,soo 

250 200 

750 

7SO 

400 7,000 J,500 ],500 

7,500 15,000 35,000 IS,000 

3,500 1,000 7,soo J,soo 

7SO 200 200 

7SO ~00 J,SOO 1,500 

7SO 2,000 3.500 1,soo 

200 200 25 200 

),500 IS,000 ),500 J,500 

1),000 15,000 7,500 . J,500 

7,500 7,SOO 7,500 J,SOO 

400 400 2S 

3,500 ;,soo ~T!."i!~9 750 

· TOTALS 21
,
750 

4o,ooo 
2
6,soo _22,500 6,925 11,000 30,soo 42,7SO 17,550 32,500 ~.4oo 18,325. J,150 10,750 11,soo 45,950 io,600 13,700 24,500 s1,4oo ·zs.ooo 2B,8so 43,600 22,_oso 12,950 

TOTAL ESCAP[ljENT 
TO AREA 26 

s
6

,
900 10

4,1
50 

77,400 6J,7J9 26,075 41,225 74,JBS 109,750 5J,725 62,62$ 20,JSO 35,800 10,700 JG,275 31,Z75 73,450 35,150 38,ooo ~4,JOO 109,050 6~ 0 650 105,500 111,,00 s4,12S 3J,27S 

* This stre•m was noi surveyed prior to the late 19SO's, 

Source1 fhhnrh:s and Harlne Service. A:1nu•I spawnln9 s~rvey reports, 



APPENDIX B ESTIMATEb PINK SALMON ESCAPEMENTS TO ·STREAMS IN AREA 26·FROM 1952 TO 1974~ 
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APPENDIX C ESTIMATED CHINOOK SALMON ESCAPEt1·ENTS TO STREAMS IN AREA 26 F.ROM 1951 TO 1975. 

STUDY AREA STREAllS 

Tahs I sh K. 

IC.iouk R. 

Art 11 sh R. 

K.!uwlnch R. 

Narr°"'g\.lt Ck. 

l(ashutl K. 

Alna I Ck. 

Easy Ck. 

Ch•mlu Ck. 

tacha lot Ck. 

Yaku Bay Ck. 

Elaine Ck, 

Jansen Lake Ck. 

l9Sl 

J,500 

750 

750 

400 

195~ 19Sl 

7,SOO ),500 

1,500 750 

J,ScO 1,500 

•oo· 750 

200 1S 

1954 

),5?0 

750 

750 
400 

1955 

3,500 

750 

750 

zoo 

25 

Z5 

1956 

l,SOO 

400 

400 

400 

25 

25 

19S7 

3,soo 

750 

400 

750 

25 

ZS 

25 

TDTALS 5.~oo u,100 6,575 5,•01 5,2so i,,1so 5,475 

OTHER STREMS IN AREA 26 

Nasp•rt I R. 

PaWer A. 

' Ououk I nsh R •. 

~alksope K. 

Clannlnlck K, 

Battle R •. 

l\ackay K. 

TOTALS 

•oo 

75 

750 

400 

75 ZS 
75 . 200 400 

S50 1,425 1,225 

400 

zoo 

25 

25 

Z5 

675 

200 

75 

75 

400 

200 

400 

Z5 75 

ZS Z5 

400 1, 100 

400 

75 

25 

zs. 
ZS 

25 

S75 

TOTAL ESCAPEllEllT 
TO AREA 26 5,950 1i.,52s 1,aoo 6,076 s,65o 5,a50 6,050 

Source: fisheries and Marino Servlco, Annu•1 spawning survey reports. 

I ,SDO 

200 

),SOD 

75 

25 

S,JOO 

75 

200 

200 

z~o. 

25 

75 

775 

6,075 

19S9 1960 

200 750 

75 7S 

200 750 

75 75 

25 200 

.25 

25. 25 

25 25 

625 1,92s 

200 

400 

75 25 

25 

300 ~25 

525 2;)5~ 

1961. 1962 

'co j50 

200 i.oo 

400 200 

i.ai> 
2S 2S 

~s 

25 

2S 

25 

1,525 1,375 

75 75 
. 2? 25 

Z5 zoo 

25 

%5 
25 

17S . 325 

1,700 1,700 

3,sco 

400 

750 

25 

ZS 

25 

,,725 

200 

7.00 

1,500 

1,500 

so 

25 

3,075 

1,500 

1,500 

,,575 

1965 

25 
. 400 

400 

ZS 

25 

25 

925 

200 

25 
25 

250 

I, 175 

1966 

i ,500 

),5~0 

),SOD 

25 

25 

25 

25 

25 

25 

8,625 

200 

25 

75 

302 

1967 1968 

750 1,500 

400 750 

Z5 25 

Z5 

ZS 

25 

1,200. 2,325 

,25 

25 400 

25 ~00 

so 825 

1.2so ), 150 

750 1,500 

750 750. 

200 zao 

25 75 

25 7S 

25 

25 

. : .. : 

25 

25 

1,800 2,650 

25 
400 . 25 

25 25 

'200 400 . 

25· 25 

25 

25 

650 550 

----~--· ----- ---·-i 

.1'71 i972 

750 750 

7SO, )00 

zoo 400 

100 150 

Z5' 

25 . 2S 

2S 

1,850 . 1,650 

25 

75 2s 

25 

25 75 

25 

125 150 

1,975 I ,BOO 

1'73 1974 1975 

2,000 1,500 25 

1,000 200 75 

500 200 25 

100 75 25 

25 25 

25 25 no IUr<ey 

ZS 

Z5 .zs 

J,625 2,050 225 

25 

75 

ZS 

25 

150 

25 

25 

25 

25 200 

25 

50 275 

], 775 . 2, 100 500 

I 
I 
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APPENDIX D ESTIMATED COHO SALMON ENHANCEMENTS TO STREAMS IN AR-EA 26 FROM 1951 TO 1975. 

STUD! AHA STREMS 

T•hilsh K. 

Kaouk K. 

Art I 1sh K. 

Kauwlnch K. 

11.orrowgu t Ck. 

lt.!lshutl R. 

Amal Ck. 

Easy Ck. 

Chomlss Ck. 

Cocho1ot Ck. 

Vaku Bay Ck. 

El•1no Ck. 

J1n1t1n lillke Ck. 

1951 

3,500 

750 

1,500 

750 

400 

200 

200 

200 

200 

1952 1953 1954 1955 1956 1957 1958 1959 1960 · 1961 

],500 

750 

1,500 

400 

400 

1,500 

400 

200 

750 

400 

400 

1,500 

400 

1,500 

·750 

400 

400 
400. 

400 

400 

750 

1,500 

3,500 

750 

592 

750 

750 

640 
. 900 

J,500 

],500 

3,500 

1,500 

75 

1,500 

1,500 

750 

200 

7,500 

3,500 

7,500 

750 

400 

1,500 

1,500 

1,500 

1,500 

200 400 25 75 

750 1,500 J,500 J,500 

J,500 

1,500 

1,500 

750 

400 

750 
400 

400 

750 

34 

1,5_00 

3,500 

1,500 

1,500 

750 

750 

400 

400 

200 

25 

25 25 

1,500. 1,500 

750 

400 

750 

200 

400 

200 

200 

400 

200 

200 

750 

750 

750 

400 

200 

25 

400 

400 

75 

25 

25 

400 

750 

400 

~00 

400 

200 

75 

25 

25 
20Q 

75 
200 

750 

400 

75 

200 

200 

200 

200 

75 

. 750 

750 

750 

400 

400 

200 

.. 200 

25 

400 

25 

75 

200 

750 

1,500 

1,500 

200 

25 

25 

400 

200 

400 

200 

25 

200 

·25 

200 

25 

200 

400 

·200 

400 

25 

750 

200 

400 

200 

200 

. 200 

25 

750 

25 

200 

25 

25 

25 

25 

TOTA~S S,475 10,200 7,100· 12,032 19,550 29,225 11,509 12,050 J,700 4,200 2,750 2,850 J,225 4,600 1,475 3,000 1,075 

OTHER STRl:AHS IN A~U. 26 

N .. part t K. 400 

Powor R. 750 

Ououk I nsh R. 400 

Ka I k.sope R. 400 

Clonnlnlck K 200 

Bottle R. 400 

Hoci<ay R. 

400 

1,500 

750 

750 
400 

750 

2CO 

400 

1,500 

750 

750 
400 

400 

200 

750 

1,500 

750 

750 
·400 

400 

25 

750 

J,500 

750 

J,500 

750 

750 

75. 

750 

3,500 

750 

1,500 

750 

750 

75 

750 
·1,500 

750 

750 
400 

750 

75 

400 

1,500 

400 

1,500 

200 

200 

75 

200 

. 750' 

400 

1,500 

400 

200 

25 

25 

1,509 

25 

200 

75 

25 

25 

75 
400 

75 

200 

400 

200 

75 

200 

J,500 

25 

200 

200 

75 

25 
·3,500 

750 

1,500 

400 

25 

25 

TOTALS 1,550 ,,750 4,400 ,,575 10,075 8,075 4,975 ~.275 3,475 1,875 1,425 ,,200 6,225 

25 
~DO . 

200 

25 

400 

75 

200 

400 

25 

400 

25 

. 400 

400 

25 
25· 

625 1, 100 1,300 

25 

75 

25 

75 

200 

200 

0 

25 

25 

75 

25 

75 
25 

200 

650 

25 

25 

25 

200 

200 

25 

. 200 

25 

25 

200 

25 

25 

25 

25 

:.25. 

1,500 

1,500 

400 
400. 

200 

25 

25 

750 

400 

25 

7,SOO 
400. 

400 

400 

400 

200 

200 

25 

400 

25 

1972 1973 1974 197S 

3,500 

1,500 

75 

1,200 

200 

25 

75 

75 

25 

25 

25 

400 

I ,COO 

50~ 

. 150 

25 

25 

25 

25 . 

400 25 

1,500 200 

750 25 
., 750 400 

75 

25 

25 ~o survey 

75 

25 

25 

600 5,225 9,950 6,725 2, 150 ],450 850 

25 

400 

25 

750 

25 

75 

25 

750 

1,500 

400 

2-0o 
75 

200 

200 

1,500 

200 

200 

75 

750 

400 

25 

25 
·25 

200 200 

400 75 . 200 

400 400 200 

400 75 750 

400 750 25 

200 

25 no report 25 

475 1,225 3,025 2,)00 1,300 1,825 1,500 1,400 

TOTAL ESCAPEH£~T 
TO AREA 26 11,025 14,950 11,500 16,607 29,625 37,JOO 16,~84 16,)25 7,175 6,075 ,,175 7,050 9,450 5,225 2,575 •,JOO 1,275 1,125 1,825 S,250 12,250 8,025 ],975 4,950 2,250 

Source: P'hhertes and Harrne Service, Annual spawning sw-voy reports, 

. - --·---------------·-- . H '-• "-- •• --• •••··-·-' ·-'---- ~~~~,...;,.,•.=.-~.•~st.::~~ ,.,...i\3_ >- ,z .-A.!i-.?'$' .. ~~~~.~""!~""·-
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APPErlDIX E SALMON OBSERVATIONS IN.THE LARGE l\IVEi\ SYSTEMS OF KYUQUOT SOUUO, 
OCTOBER - NOVEMBER, 1976. 

Str~am Sc- 1 !'l'IOn Spec I es 
Stream Date Sect Ion Pink Chum Chinook Coho Sockeye Stee lh~Jd 

T!\HS I SH R. Oct. 15 Sect Ion 1 ~J S" 335 s 12 s 1,200 HI 4 s 
(0-J _km) 2 D;\ 4 D 12 0 2 D 

Section 2 126 s 6 s 222 H 
(3-6· km) 

Nov. 3 Section I 542 :s 37 s 
29 o: 10 II 

Section 2 lio s 10 s 
3 D li6 H 

' KAOUK R. Oct. Section I 11,884 s 3 s 21 s 2 H 1 H 
(0-5.5 km) 8,555 H -1 D II H 2 D - 2 Ii 

2 ,698 D I D 

Section 2 11, 500 s 2 H 
(5.S-9 km) 2,000 D 

Section 3 2,218 s 
(9-12 km) 

Oct. 17 Section I 5,215 s 
800 H 

I0,300 D 

Nov. 2 Section I a s 180 s 2 s 
50 H 
25 D 

Sect Ion 2 I ;904 S I H 
3J H 
18 D 

Section 3 30 s I H 
29 H 

3 D 

ARTLISH R. Oct. Iii Section I 2 s ii s JO H 30 H' (0·2. 5 km)_ 29 D 

Sect Ion 2 6 D 
(2. 5-4 km) 

Section 3 None 
(4-5 km) Observed 

Nov. Ii Sect Ion 35 s 
3 0 

Section 2 142 s 

KAU\lltlCH R. Oct. 16 Section I 16 s 102 s JOO H 

(0-3 km) 1. D 229 H 
3 D 

Sect Ion 2 I D & s 
(3-6 km) 

Nov. 5 Section I D 85 s 
li4 D 

* s - Spawning 
i H • Holding i e .D • Dead 

L----------------------------------,-------------.- env1rocon ---------' 



APPENDIX. F SALM'ON ID OBSERVATIONS IN THE SMALL R,1 VER SYSTEMS OF 
KYUQUOT SOUND, OCTOBER - NOVEMBER, 1976. 

Stream 

Marrowgut R. 

Ka shut 1 R. 

Amai Ck. 

Easy ·ck. 

Chamiss Ck. 

Cachalot Ck. 

Yaku Bay Ck. 

Elaine Ck. 

Jansen Lake Ck. 

Date 
Distance 
Surveyed 

Nov. 4 1.6 km 

Oct. 16 2 km 

Nov. 6 1. 6 km 

Nov. 5 1.6 km 

Nov. ·5 2 km 

Nov. 4 1 km. 

Not Surveyed 

Nov. 5 0.5 km 

Not Surveyed 

. ~ .. 

-Coho Sockeye. 

105 s 
, .. 6 D 

60 s 
60 H 6 H 

121 ·s 1 s 

67 s 
2 D 2 H 

3217 s 2 s 2 s 
860 D 

17 s 
48 D 

-20 ·s l 0 s 

Steel head 

6 H· 

L---------------------~------------- env1rocon·-------' 
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APPENDIX G COMMERCIAL NET CATCHES OF CHUM SALMON IN AREA 26 FROM 
l 9 51 TO l 9 7 5 . 

Catch in Pieces 
Year Seine Gillnet Total. Net CatcFi 

1951 23,288 412 23,800 
1952 6,925 33 6,958 
1953 87,258 23 87,281 
1954 . 62' 613 62,613 
1955 5 ,446 . 35 5,481 
1956 38' 772 335 39' l 07 
1957. 65,653 791 66, 444 
1958 84,481 2~812 87' 293 
1959 91,250 2,213 93,463 
1960 115,016 15,928 130,944 
1961 28,432 19, 877 48,309 
1962 13,317 15 ,324 28' 64 l . 
1963 5,810 8, 724 14,S3Li 
1964 
1965 
1966 2 2 
1967 
1968 17 17 
1969 3 3 
1970 75 25 
1971 3,379 4,237 7 ,6·16 
1972 3' 123 8,251 11, 374 
1973 10,482 14' 129 2.4' 611 
1974 34,667 26,620··- 61, 287 
1975 46,332 11 '651 . 37,983 

Source: Fisheries ~nd Marine Service, B.C. Revised Catch Statistics. 



APPENDIX H 

Year 

1952 

1954 

1956 

1958 

1960 

1962 

1964 

1966 

_l968 

1970 

1972. 

1974 

COMMERCIAL NET CATCHES OF PINK SALMON IN AREA 26 FROM 
• 1 9 5 2 to l 9 7 4. 

Seine 

784 

22,411 

5 

65,561 

455 

400 

3, 772 

32 

Catch in Pieces 
Gil.lnet. Total Net Catch· 

418 1,202 

141 

99 

22' 411 

5 

65,702 

455 

400 

3, 772 

131 

So~rce: Fisheries and Marine Service, B.C. Revfsed Catch Statistics. 
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APPENDIX 

Year 

1951 
1952 
1953 
1954 
1955 
1956 

. 1957 
1958 

. 1959 
1960 
1961 
1962 
1963 
1964 
1965 
1966 
1967 
1968 
1969 
1970 
1971 
1972 
1973 
1974 
1975 

----------------- ---·1 

•COMMERCIAL NET CATCHES OF CHINOOK SALMON IN AREA 26 FROM 
1951 TO 1975. 

. . 
Catch in Pieces 

Seine Gill net · Total Net Catch 

6 6 
4 4 
I 1-
3 3 

12 l2 
95 95 
69 13 82 
7,7 l 1 l 188 
97 21 118 
3 19 22 

73 73 

6 6 

l l 
95 8 103 

222 131 353 
569 88 657 

1_;454 151 1,605 

S6urce: . Fisheries and Marine Service, B.C~ Revised Catch Statistics. 
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APPENDIX J COM~ERCIAL NET CATCHES OF COHO SALMQN IN AREA 26 FROM 
1951 TO 197:5. 

Catch in Pieces 
Year Seine Gillnet Total Net Catch 

1951 2,018 95 2' 113 
1952 86 8 94 
1953 2,727 4 2,731 
1954 2,375 15 2,390 
1955 2, 691 - l 2,692 
1956 2,532 38 2,570 
1957 940 54 994 
1958 2,459 183 2,692 
1959 3,907 71 3,978 
1960 3,347 868 4,215 
196.1 _3' 288 1, 346 4,634 
1962 1,039 l '369 2,408 
1963 - 552 540 1, 092 
1964 
1965 
1966 284 5 289 
1967 
1968 6 158 164 
1969 5 5 
1970 - 671 671 
1971 391 275 666 
1972 660 530 ·l ~ 190 
19-73 490 885 1,375 
1974 2,_255 l '663 3,918 
1975 4,087 824 4' 911 

Source: Fisheries and Marine Service, B.C. Revised Catch Statistics. 
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APPENDIX K ESTIMATED ESCAPEMENT, NET· CAT~HES ~ND TOTAL CHUM SALMON 
. STOCKS IN.AREA 26 FROM 1951 TO 1975 (IN·THOUSANDS) . 

Year 

1951 
1952 
1953 
1954 
1955 
1956 
1957 

. 1958 
1959 
1960 
1961 
1962 
1963 
·19-64 
1965 
1966 
1967 
1968 
1969 
1970 
1971 
1972 
1973 
1974 
1975 

Estimated 1 Escapement 

56.9 
104. 1 
77.4 
63. 7 . 
26. 1 
41. 2 
74.4 

109.8 
5J. 7 
62.6 
20.4 
35.8 
10.7 
36.3 
31. 3 
73.4 
35.2 
38. 0 . 
44.3 

109. 1 
68.7 

105.5 
111. 9 
54. 1 
33.3 

..... 

2 Net Catches 

23.8 
7.0 

87.3 
62.6 
5,5 

39. 1 
66.4 
87.3 
93.5 

130.9 
48.3 
28 .. 6 
14.5 

7.6 
. 11. 4 
24.-6 
61. 3 
38.0 

Total Stock 

80.7 
111. 1 
164.7 
126.3 
31-.6 
80.3 

140. 8 .. 
197. 1 
147.2 
193. '5 
68.7 
64.4 
25.2 
36.3 
31..3 
73.5 
35.2 
38.0 
44.3· 

109. 1 
76.3 

116.9 
136. 5. 
115. 4 .. 
71.3 

Sources: 1Flsheries and Ma~ine Service, Annual ipawning survey reports. 

2Fisheries and Marine Service, B.C. Revised Catch Statistics. 

L------------------------------ en.viracan -------' 
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• APPENDIX L ESTIMATED ESCAPEMENT, NET CATCHES AND TOTAL CHUM SALMON 

Year 

1951 
1952 
1953 
1954 
1955 
1956 
1957 
1958 
1959 
1960 
1961 
1962 
1963 
1964 
1965 
1966 
1967 
1968 
1969 
1970 
1971 
1972 
1973 
l974 
1975 

Sources: 

STOCKS ~N AREAS 22-27 (WEST COAST OF ~ANCOUVER ISLAND)· 
FROM 1951 TO 1975 (IN THOUSANDS). 

Es t.ima ted 1 Net Catches 2 Escapement Total Stock 

393 435 828 
382 .120 502 
553 653 1'206 
699 918 1,617 

. 173 221 394 
349 605 954 
385 401 786 
520 538 1'058 
295 300 595 
563 441 1'004 ' 
219 175 394 
.237 126 363-
175 78 253 
349 46 395 
235 < l 235 
331 l 332 
306 < 1 306 
572 2 574 
356 4 360 
448 127 575 
313 102 415 
853 1'484 2,337 
696 1149' 1 '145 
515 232 747 
257 129 386 

.J F. h . 1s er1es .and Marine Service, Annual spawning survey reports. 

2F" h . 1.s er1es and Marine Service, B.C. Revised Catch Statistics. 
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APPENDIX M ESTIMATED ESCAPEMENT, NET CATCHES AND TOTAL PINK SALMON 
STOCKS IN AREA 26 FROM 1952 TO 1974 (IN THOUSANDS). 

Vear 
Estimated 1 Escapement 

1952 9.7 

1954 8.5 

1956 16.o 

1958 39.8 

1960 12.6 

1962 . 6. 7 

1964 4.5 

1966 121. 8 

1968 30.4 

1970 46.7 

1972 154. 1 

1974 20.4 

2 Net.Catches 

l. 2 

22.4 

65.7 

0. 5. 

0.4 

3.8 

o. l 

Total Stock 

9,7 

9,7 

38.4 

39,8 

12.6 

6.7 

4.5 

187.5 

30.9 

47. l. 

157.9 

20.5 

Source: 1Fisherles and Marine Service, Annual spawning survey reports. 

2Fishe~ies and Marine Service, B.C. Revised Catch Statistics. 
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APPEND IX N .EST I MATED ESCAPEMENT, NET CATCHES AND TOTAL PINK SALMON . 

Year 

. 1952 

1954 

1956 

1958 

1960 

1962 

196lf 

1966 

1968 

1970 

1972 

1974 

Source: 

STOCKS IN AREAS 22-27, .(WEST COAST OF VANCOUVE~- ISLAND) 
FROM 1952 TO 1974 .(IN THOUSANDS). 

Estimated 1 Escape·ment 

Incomplete 
Records 
Incomplete 
Records 

53 

64 

30 

1.20 

87 

392 

365 

190 

440 

95 

'•. 

·2 
Net Catches 

192 

29 

3 

83 

84 

56 

19 

21 

Total Stock 

245 

93 

30 

120 

90 

475 

449 

246 

459 

116 . 

1F· h ' d M ' S ' A 1 • 1s er1es an ar1ne erv1ce, nnua spawning survey reports. 

2
Fisheries and Marine S~rvice, B.C. Revised Catch Statistics. 
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APPENDIX 0 ESTIMATED ESCAPEMENT OF· CHINOOK:SALMON TO AREA 26 AND 
TO AREA~ 22-27 (WEST COAST OF VANCOUVER ISLAND) 
FROM 1951 TO 1975 (IN THOUSANDS). 

E:sdmated Escapement 

Year Area 26 Areas. 22-27 

1951 5,8 48 
1952 . 13. 7 44 
1953 6.9 42 
1954 5.8 26 
1955 5:4 26 

'1956 5. 1 29 
1957 5~8 26 
1958 5 .. 5 30 
1959 0.8 21 
1960 1. 7 21 
196 l 1. 5 21 
1962 1. 4 23 
1963 4.9 25 
1964 4.6 41 
1965 1. 1 28 
1966 -8.7 35 
1967 1. 2 26 
1968 2.7 26 
1969 2. l 23 
1970 2.6 17 
1971 1. 9 25 
197.2 1.6 20 
1973 4·.o 23 
1974 2.0 23 
1975 0.2 20 

Source: Fisheries:and Marine Service, Annual spawning survey reports. 
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APPENDIX P E~TIMATED ESCAPEMENT OF .COHO· SALMON TO AREA 26 AND 

Year 

1951 
1952 
1953 

.1954 
·1955 
1956 
1957 
1958 
1959 
1960 
1961 
1962 
1963 
1964 
1965 
1966 
1967 
1968 
1969 
1970 
1971 
1972 
1973 
1974. 
1975 

TO AREAS 22-27, (WEST COAST OF VANCOUVER ISLAND) 
FROM 1951 TO 1975 (IN THOUSANDS). 

" 

Estimated Escapement 

Area 26 Areas 22-27 

11. 0 189 
15.0 200 
11. 5 182 
16.6 157 
29.6 116. 
27.3 138 
16.5 91 
16.3 109 
7.2 98 
6. 1 50 
4.2 90 
7. 1 113 
9,5 87 
5.2 153 
i. 6. 134 
4.3 157 
l. 3 128 
l. l 11 4 
1. 8 69 
8.3 198 

12.3 143. 
8.o 82 
4.o 202 
5.0 171 
2.3 74 

Source: Fi~heries and Marine Service, Annual spawning survey reports. 
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