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Terms of Reference

In the fall of 1954, the Minister of Fisheries appointed Mr, A.J.
Whitmore, Chief Supervisor of Fisheries for the Pacific Area (now Ares Director
of Fisheries) and Dr. AW.H. Needler, Director of the Biological Station of the
Fisheries Research Board at Nanaimo, as a Committee on Management for the Skeena
River Salmon Fisheries. The Committee was directed to investigate thoroughly
the condition of Skeena River galmon stocks toward improving the management of
the runs and increasing the yields., It was noted particularly that the Babine
Lake sockeye run, the Skeena's largest, had been seriously depressed by the
1951-52 Babine River rock slide and that special effort would be necessary to
rebulld the returning runs.

The Committee, in achieving its objectives, was directed to make ful-
lest use of the administrative and research staffs of the Federal Department of
Fisheries, both of which had worked extensively on Skeena salmon stocks., The
Committee was required to co-ordinate and extend these activities.

The Minister, after establishing the Committee, appointed an Advisory
Board representing the various sections of the industry concerned with the
Skeens, salmon fishery. The Committee meets with its Advisory Board several
times each year to discuss new developments arising from investigations and the
basis for recommendations for regulation of the Skeena fishery. Advisory Board
members for 1958 are listed on the cover page of this report,

This report reviews the meetings concerning the 1958 fishery, the re-
sults of the 1958 regulations, and the progress of investigations.

Record of Meetings and Regulations

The Committee met in Nanaimo on December 6, 1957, to review the re-
sults of investigations in 1957 and to review the performance of the 1957 Skeens,
salmon stocks under the regulations applied to the Skeena fishery at the Commit-
tee's recommendation. The Committee then examined the evidence bearing on the
likely abundance of Skeena socksye and pink runs in 1958, and discussed the re~
gulations which would be necessary to harvest those numbers not required for
reproduction of the stocks. '

It was noted that sockeye return to the Skeena predominantly as four-
and five-year-olds, The 1953 spawning escapement which produced the 1957 fours
(and would produce the 1958 fives) had been good, The estimated smolt production
of this brood from Babine Lake, the major producsr, had been 30 million, the
highest recorded from 1951 to 1957. However, the return of fours in 1957 had
been only moderate, suggesting that unfavourable marine conditions had depressed
the abundance of the progeny of the 1953 brood. Hence the best expectation of
the return of fives in 1958 was that their abundance would be moderate. The
fours returning in 1958 would be the progeny of the moderately good 195/, spawning.
The smolt production at Babine loke from this brood had been estimated at 20
million, Given average marine survival conditiong, a moderste return of fours
Tfrom the 1954 brood could be expected.

On the basis of the evidence available, it was conecluded that the best
expectation for the 1958 Skeena sockeye run was that it would be moderate, about
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aqual te the aversge of the pre-slide years.

The 1958 pink salmon run would return from the 1956 seeding, which was
very low (about 300,000), even by recent year standards. On the basis of the
average return over the years, the return from the 1956 spawning would probably
fall between 0.5 and 1 million fish., Even if marine survival conditions were
as favoursble as those associated with the progeny of the 1955 brood (which pro-
duced the large 1957 run), the run would not be expected to exceed 1 million.
This expected total return was less than the good odd=year escapements alone,

The Committee considered the form which the 1958 regulations for
fishing Skeena sockeye and pink salmon might take, in view of the anticipated
abundance of these species. It noted particularly the following points:

(1) The anticipated size of the sockeye run should permit some fishing for
sockeye without reducing the sizme of the escapement below desirable lavels,

(2) The results of the studies of the growth and distribution of young sockeye
‘in Babine lake indicated that it was desirable to build up the runs to
streams adjacent to the main body of the lake. IHence, speclal protection
of the early sockeye runs was indicated.

(3) The anticipated size of the 1958 pink run was too small to permit a sub-
stantial fishery and an escapement large enough to build up the run.

(L) ‘The period during late July and early August, when early pink runs and labte
sockeye runs would be present in the fishery, would require very close at-
tention to permit harvesting of the sockeye run while allowing as many as
possible of the pinks to escape.

With the above considerations in mind, the Committee released on
December 19, 1957, a statement containing tentative proposals for regulation of
the 1958 Skeena salmon fishery for consideration by the industry generally, in
order that discussion and suggestions might be soliecited at the forthcoming
meetings of the Committee with its Advisory Board. The proposals for regulation
of the Skeena Gillnet Area and, where applicable, adjacent waters, were as
follows:s

(a) That the upriver commercial fishing boundary in the Skeens Gillnet Area in
1958 be maintained at the Mowitch = Veitch Point line, except that, Ifrom
July 27 to August 3 the upriver commercial fishing boundary shall be moved
seaward to a line described as follows: commencing at Gust Point on the
mainland, directly to Clara Point on Delorsey Island, thence along the
eastern shore of DeHorsey Island to Parry Point, thence directly to Hegan
Point.

(b} That prior to 6200 PM Sunday, July 6, 1958, only gillnets having mesh not
less than 8" linen, or 8 1/2" nylon, stretched measure, be permitted and
that prior to this date a T2-hour weekly closed period from 6300 PM Thurs-
day until 6:00 PM Sunday be maintained.

(¢) Thet fishing for salmon with gillnets of any mesh size be permitted after
6:00 PM July 6, 1958 until 6:00 PM August 3, 1958 as followss

(i) From July 6 to July 27 — 9b6=hour weekly close time, 6:00 PM Wednesday
to 6300 PM Sunday



-3 -

(ii) From July 27 to Avgust 3 -~ 72-hour weekly close time, 6:00 PM Thurs-
day to 6:00 PM Sunday

(d) That fishing for salmon with neits in the Skeena Gillnet Area from 6:00 PM
Auvgust 3 to 6:00 PM Aupust 31 be prohibited.

(e) That fishing for salmon with gillnets of any mesh size be permitted from
6300 PM August 31, 1958 until the end of the fishing season, except that
the weekly close time shall be 72 hours, 6:00 PM Thursday to 6:00 PM Sunday.

(f) The Committee also proposes to make recommendation as follows relating to
adjacent fishing areas to the end of extending similar protective measures
for Skeena-bound sockeye and pink salmon whilst passing through theose areas:

Noss Gillnet Area - Sub Area 33X and 3Y only

(1) Same weekly close times from July 6, 1958 to July 27, 1958

(ii) That fishing for salmon with nets be prohibited from 6:00 PM August
3, 1958 until 6300 PM August 24, 1958

Salmon Purse Seine Area No. 5 - Beaver Passage and Dgden Channel only

(i) That fishing for salmon with nets be prohibited from 6:00 PM August
3, 1958 until 6300 PM August 24, 1958

(g) Proviso:-

(i) ‘That the weekly closed tlmes outlined above shall be extended in the
event that for any week or series of weeks the proposed weekly clo-
sures, in the opinion of the Committee, are deemed insufficient to
provide adequate escapement of salmon for reproduction purposes

(i1) ‘That limited extension of sockeye fishing in the Skeena Gillnet Area
beyond Aungust 3 would be considered if sockeye escapement appears to
be adequate and if the pink salmon escapement would not be seriocusly
endangered; the boundaries of the area in which such additional fish-
ing might be permitted to be determined in the light of the developing
runs of sockeye and pinks at that time

At meebings of the Committee with its Advisory Board at Vancouver on
January . 2L, 1958 and at Prince Rupert on January 30, 1958, the performance of
the 1957 Skeena salmon runs and the results of invesltigations were reviewed,

In particular, all available evidence concerning the likely size of 1958 Skeena
sockeye and pink runs was brouvght forward, and discussion of the Committee's
proposals for regulation, as presented in the release of December 19, 1957,
invited,

Advisory Board members present at the Vancouver mesting were R. Nelson,
AE, MacMillan, R.E. Walker and R. Bell-Irving; other interested persons also
were present. Advisory Board members and others present expressed concera that
the regulations proposed in the December 19 release were so restrictive as to
work hardship on both fishermen and canners., It was pointed oulb that the pro-
posed regulations would permit only 13 days of sockeye fishing between July 6
and Avgust 3 and that no sockeye fishing after August 3 would be permitied, even
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though substantial cafches of sockeye were made in other years after that date.
It was further pointed out that the proposal to move the upriver commercial
fishing boundary seaward for the period July 27 to August 3 would cause especial
hardship on those fishermen whose regular fishing sites were in the river and
estuary.

&t Prince Rupert, Advisory Board members present were J.R. Daniels and
3. Oddsun; many other interested persons were present. Strong opposition was
expressed to the proposal to move the upriver fishing boundary seaward, and to
the proposal to disallow fishing during the period August 3 to 31. It was con-
tended that moving the boundary seaward would work especial hardship on fisher—
men who normally fish in the mouth or estuary of the Skeena River, and also that
the short fishing weeks and the closure durlng August would handieap local figh-
ermen especially. = v

The Committee met at Nanaimo on February 19, 1958, to review the dis-—
cussion and suggestions arising out of its meetings with the Advisory Board at
Vancouver and Prince Rupert. It noted that the proposed seaward movement of the
upriver fishing boundary for the week July 27 to August 3 would work especial
hardship on those fishermen who normally fished in the river proper and hence
were not familiar with nor equipped for the more seaward fishing sites. It
further noted that many resident SBkeena filshermen were unfamiliar with other
fishing areas. These would be unable to fish during the proposed periocd of
complete closure from August 3 to August 31,

In a release dated Marech 10, 1958, in which it recommended modified
regulations for fishing the 1958 Skeena salmon runs to the Department of Fishe-
ries, the Committee stated: "It is the Committee's concern that the rehabili-
tation of Skeena salmon stocks should be achieved with as little disruption as
possible to the industry as a whole and that the burden of such necessary re-
striction should be borne as equitably as possible by all sections of the in-
dustry involved., With the. reservation that a lower-than-expeeted return of
salmon, particularly pinks, would necessitate re-application of some or all of
the closures originally proposed, certain revisions in the proposals of December
19th have been recommended toward relaxation.”

The revised regulations recommended to the Department of Fisheries in
the release of March 10 were as follows:

(a) That the upriver commercial fishing boundary in the Skeena Gillnet Area in
1958 be maintained at the Mowitch -~ Veitch Point line.

(b) That prior to 6:00 PM Sunday, July 6, 1958, only gillnets having mesh not
less than 8" linen, or & 1/2" nylon, stretched measure, be permitted and
that prior to this date a 72-hour weekly closed period from 6:00 PM Thurs-
day until 6:00 PM Sunday be maintained.

(¢) That fishing for salmon with gillnets of any mesh size be regulated after
6:00 PM July 6, 1958 until 6300 PM August 31, 1958 as follows:

(i} From July 6 to August 3 - 96-hour weakly close time, 6:00 PM Wednes-
day to 6:00 PM Sunday =~

(i1) From August 3 to August 31 -~ 130-~hour weekly close time, 8:00 AM
Tuesday to 6300 PM Sunday
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(d) That fishing for salmon with gillnets of any mesh size be permitted from
6:00 PM August 31, 1958 until the end of the fishing season, except that
the weekly close time shall be 72 hours, 6:00 PM Thursday to 6:00 PM Sunday.

{e) The Committee also proposes to make recommendation as follows relating to
adjacent fishing areas to the end of extending similar protective measures
for Skeena-bound sockeye and pink salmon whilst passing through those areas:

Nass Gillnet Area — Sub Area 3X and 3Y only

(i) Same weekly close times from July 6, 1958 to August 24, 1958

Salmon Purse Seine Area No, 5 - Beaver Passage and Ogden Channel only

(1) Some weekly close times from August 3, 1958 until August 24, 1958
(f) Proviso:-

(i) That the weekly closed times outlined above shall be extended in the
event that for any week or series of weeks during progress of the
fishing season the proposed weekly closures, in the opinion of the
Committee, are deemed insufficient to provide adequate escapement of
salmon for reproduction purposes

(ii) That limited extension of sockeye fishing in the Skeena Gillnet Area
beyond August 3 would be congidered if sockeye escapement appears to
be adequate and if the pink salmon escapement would not be seriously
endangered; the boundaries of the area in which such additional fish-
ing might be permitted to be determined in the light of the developing
runs of sockeye and pinks al that time

Meetings of the Committee with available members of its Advisory Board
were held in the office of the Area Director, Vancouver, on July 22, July 29,
August 4, August 11, August 12 and August 18, to review the development of the
Skeena sockeye and pink runs with those Board members who were distant from the
Skeena fishing operation. At these meetings, modifications recommended by the
Committee to the regunlations put forward in the release of March 10, 1958, also
were announced and discussed. Releases containing reviews of the development of
the runs and announcement of changes in regulation were sent out on July 29,
August 4 and August 11, 1958,

At a meeting of the Committee only, on December 5,'1958, at Nanaimo,
the performance of the 1958 Skeena runs was reviewed, and the effect of the Com-

mitbee's 1958 regulations on the catch and escapement of the stocks studied., It
was noted:

(1) The 1958 Skeena sockeye run had returned in greater numbers than had been
expected (i.,e. "average or slightly better") and that the run had been re—
latively abundant early and late in the season. It had been necessary to
relax the recommended weekly closed periods during the weeks ending Aupgust
3s 10 and 17 to harvest the unexpectedly abundant late run. Of the total
stock of about 1,650,000, slightly over 600,000 had been caught in the
Skeena Gillnet Area and an estimated further 100 - 150,000 in the adjacent
Nass Area., Of the remaining 900,000 escaping the fishery, over 800,000
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had entered the Babine-Nilkitkwa spawning.area., This number was the great-
est ever counted at the Babine Fence., Unfeortunalely, some 50,000 spawners
had been lost in Pierre and Twin Creeks (substantial early run spawning
tributaries to Babine Lake) following a prolonged hot dry spell, which
lowered and warmed some of the early run spawning streams to levels lethal
to salmon, OSpawning in other streams had been good, and later-running

fish to Pierre and Twin Creeks had seeded even these streams moderately
well.

(2) The 1958 Skeena pink run was alsc better than expected. Some 900,000 were
caught in the Skeena Gillnet Area, yel an escapement of nearly 700,000 was
achieved, This escapement was over twlce as great as that of the brood
year 1956, when the escapement of less than 300,000 had given the Committee
concern for the even-year Skeena pink stock. The 1958 escapement to the
early-run pink spawning streams, such as the Kisplox River, was lower than
in 1956 becanse many of these pinks were caught during the extended fishing
required to harvest abundant late-running sockeye. ILabe-run pink streams,
such as the Kitwanga and Lakelse Rivers, were much better seeded than in
the brood year due to the Commitiee's restriction of fishing time immedia-
tely after the late sockeye run had passed.

The 1958 Skeena Salmon Catch and Hscapement

The main purpese of salmon fishing regulations l1s toc permit harvesting
the stocks in such a way as to provide escapements which will give, on the ave-
rage, the best return to the fishery. DBecause present salmon fishing fleets are
so effective, severe restriction of the time and place of fishing is necessary
to meet escapement needs. Most major salmon runs are composed of a number of
sepavate stocks originating from different spawning grounds. These stocks ap-
pear in the fishery at different times during the fishing season and each re-
quires separate regulation to achieve the proper escapement. It is within this
framework that catch and escapement information should be examined,

In presenting recommendations for regulation of the 1958 Skeena sockeys
and pink fisheries, the Skeena Salmon Management Committee had the following con-
siderations in mind:

(a) There was a continuing need to increase the sockeye escapement to the
several under-used streams tributary to the large nursery area of the southern
portion of Babine lake. Salmon bound to spawn in these streams pass through the
. fishing area from mid-June until about mid-July.

(b) The total 1958 Skeena sockeye run was expected to be moderate or slightly
better in numbers. The return of 5-year-oids was expscted to be only average be-
causgse it followed a poor return, as L's, of the 1953 brood in the previocus year,
indicating a poor ocean survival of the whole brood, The return of 4's in 1958
was expected to be average or better because it would arise from a good spawning
in 195l which was followed by a good outpul of smolts from Babine Lake, the major
sockeye producer,

(¢) The 1958 Skeena pink run was expected to be small, since it would return
from a spawning of only 275,000 in the parent year 1956, and indiees of fry pro-
duction from this small spawning stock {(abeout 1/ of the number of spawners in
odd-mumbered years) were proportionately small. The need to increase even-year
pink escapements was evident. :
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After study of the above considerations, the Committee recommended the
following regulations for the 1958 Skesna salmon fisherys

(a) That fishing for sockeye commence on July 6, by which time a good por-
tion of early-run sockeye would have passed the fishing area.

(b) That for the J weeks beginning July 6 and ending August 3, three days
per week Tishing be permitted to harvesl the middle and late season sockeye.

(¢) That from August 3 to August 31, 1 1/2 days fishing per week be allowed
to permit only a limited catch of pink salmon.

The following table summarizes the weekly catches by gillnet for all
species in the 1958 season (as reported in the B.C., Catch Statistics of the
Department of Fisheries) for Statistical Area /: '

Week Ending Sockeye Pink Spring Coho Chum
May 3 37
10 11
17 L2
24 150
31 95
June 7 6 299
14 30 859 1
21 308 1,665 1 3L
28 627 141 2,865 26 37
July 5 825 : 39 2,947 1 22
12 39,004 12,190 3,408 319 200
19 8h.,059 b4, 279 3,827 G395 1,813
26 98,859 96,455 2,413 2,951 3,748
August 2 180,048 289,435 2,669 7,712 5,314
9 135,87 297,369 843 14,661 6,477
23 8,802 15,337 105 4,387 3,659
30 4,997 9,285 HOL 8,028 9,727
September b6 738 1,926 739 7,150 2,979
13 87 LO6 280 3,252 1,668
20 29 a8 6 2,196 49
27 2 L 6 850 19
Total 1958 602,032 899, 837 21,331 59,995 43,317
Average 1950-57 551,600 926,090 22,345 68,947 59,528

During the fishing season it became apparent that the sockeye rum was
irregular in two respects - it was more than usually abundant both early and
very late in the season. The accompanying diagram pertaining to the fishery in
the Skeena Gillnet Area shows the number of days fishing permitted each week,
the mumber of gillnet boat deliveries by week, and the estimated weekly total
abundance cof sockeye and pinks (catch plus escapement estimates derived from
test fishing above the upriver commercial fishing boundary). It will be seen

‘from the diagram that the abundance of sockeye prior to commencement of sockeye
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fishing on July 6 provided a relatively large early escapement; further, during
the three weeks ending July 13, 20, and 27, about 50% of sockeye entering the
Slceena Gillnet Ares were caught. During the week ending August 3, for which
fishing time was extended from 3 to )4 days to harvest the abundant run, 70% were
caught; during the weeks ending Avgust 10 and 17, when fishing was again extended
(from 1 1/2 to 3 days per week ), about 45% were caught. Thus, as a consequence
of the good run and the regulations designed to harvest it according to escape-
ment needs, the total sockeye cateh in the Skeena Gillnet Area was 600,060,1 pro-
viding the first substantial Skeena sockeye production since prior to the first
return of slide~affected sockeye in 1955,

The estimated total Skeena sockeye escapement was 885,000. Of these,
812,000 entered the Basbine-Nilkitkwa.watbershed to provide the.largest spawning
run there since Babine weir counts were begun in 1946. Not only was the run
large, it was also well distributed over the available spawning grounds. The
early season closure provided the largest number of spawners so far recorded to
the under-used southern Babine streams; the moderate cropping of the relatively
abundant middle and late runs by the fishery permitted substantial spawning runs
to escape to the important Fulton and Upper and Lower Babine Rivers. Other
Skeena sockeye spawning areas were well populated, except for Morice Lake, which
was once a major sockeye producer. The Nanika River, the main Morice spawning
tributary, had only a few spawners in 1958 for the fifth year in a row.

‘Examination of the carcasses of Babine spawners indicated that spawning
had been successful except on two early-run streams - Pierre and Twin Creeks.
Water levels in these last became so low following prelonged hol, dry weather in
July and early August that some 65,000 spawners died unspawned on the stream beds,
and another 10,000 that could not enter were believed to have died unspawned after
diverting to the Fulton River. Later spawners entering Pierre and Twin Creeks
after rain in early September provided moderate seedings in spite of the earlier
die-~off.

The 1958 Skeena pink run was aboul twice as large as had been expected,
due to an exceptionally high ocean survival of the fry from the low parent run,
The sccompanying diagrsm illustrates the weekly abundance of pinks in the Skeena
Gillnet Area and the division of the stock by week into catch and remaining es-
capement upriver, During the 3-day fishing week ending July 27, 62% of the pinks
were caught; during bthe week ending August 3 (for which fishing was extended from
3 to /L days to catch sockeye), 73% of the pinks were caught. During the weeks
ending #dugust 10 and 17, when fishing was extended from 1 1/2 to 3 days per wesk,
about 55% were caught.. Thus, as a result of the unexpected large run and the
extended fishing permitted to teke late-run sockeye, the pink catch in the Skeena
Gillnet Area was over twice as great as in the parent year, amounting to some
900,000 fish.

The estimated 1958 total pink escapement in the Skeena Gillnet Area
was 672,000, of which about 116,000 spawned in coastal streams and some 556,000
spawned in tributaries of the Skeena River or in the river itself. So, in spite
of heavy fishing, the escapement was also over twice as large as in the parent
year {but nevertheless markedly less than in recent odd-numbered yeara). The

lin estimated 100,000 Skeens~hound sockeye also were caught in the
westerly portion of the Nass Gillnet Area.
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heavy exploitation of the early-run pinks during the week ending August 3 was
reflected in a poor escapement to the important Kispiox River -~ even poorer than
in the parent year 1956. The two cther major pink producers, the Lakelse and
Kitwanga Rivers (which support later-rumning spawners), showed increasses in
spawning escapements amounting to 3 1/2 to 4 1/2 times the number of spawners in

1956,

The 1958 Skeena gillnet catch of spring salmon amounted to about
24,000, which is below average for the period since 1950. The escapement to
the Lower Babine and Bulkley Rivers was reported by Departmental officers to
be poor; to the Morice, Copper, Kitwangs and Kslum Rivers to be moderate; and
to the Festall River, good.,

The 1958 gillnet catch of coho salmon in the Skeena Area was approxi-~
mately 60,000, which is less than the 1950-58 average., The escapement to the
Bulkley River was reported to be light; +to the Babine and Morice Rivers, and
the rivers entering the Skeena estuary, moderate; and to the Lakelse, Kalum,
Gitnadoix and Kispiox Rivers, very good.

The 1958 Skeena Gillnet Area cateh of chums was 43,317, While slight-
1y better than the 1957 catch, this number is below the average for the years
1950~58. The escapement to the Skeena chum spawning grounds was reported to
be moderate.

The 1958 catches of each species of salmon in the Skeena Gillnet Ares
are compared with previous years' catch in the following figures.



- 11 -

o~

"(e9TI8UST JO Juewiaede(q OUL JO $OTISTIRIG UDIE) oo,w plig ‘¢ *o $30ogeseg TROTISTIEAG ¢ ,BIdumTos USTITIg
IO SSTISYSTJ UCWTRG TETOISUMON BT, WOIJ) By FULLTY BUSSNg oUl UL Fusned Uow[ee afo3oos ro sived Tenimry

QS 6T : o761 : OtéT oz6T OT6T

JWGuM____g.mwu__mm&%ad_dﬁ.ulm‘_wnﬁu}mmd_l__ldamm_‘mfn__w..ﬂ._q._muﬂ___mw__u

(]

0%

00T

0sT

664

thousands of cases

in

FPack



U [

*{seTIBYS T4 JO Juowadedeq oUT JO $OTISTIRGG YLD *03°g PUR ‘¢ coy ‘Woogaseg TROTISTIRIG ‘W RTAUNTS) USTAITAd
JO SOTILYUSTS UCHT®RY TETOJISUMOY SUL, WOIT) B2y J8UTTTH BUesxy eyl Ul 4ysnes uoules yutd jo sxoed Tenuuy

096T Q76T OE6T - OR6T 0TéT

J

a_.=mdquhd_,ﬂn.lﬂ.m._nﬁﬂwqm“.m_.._____.Fﬁﬁiq_‘=_,Lw|q“ﬂmum=_d=ﬂ__

0%

00T

09T

ooe

Pack in thousands of cases



Catech in thousands of fish

- 13 -

i i | | I ] T |
50— SPRING —_
0
— CCHO —
1001 — —
50— —_
- —
G
= CHUM -
100 —
50— —
o_- } | I J | | | i

1951 1952 1953 1954 1955 1956 1957 1958

Annmual gillnet catches of spring, coho and chum
salmon in the Skeena Gillnet Area (from the B.C. Catch
Statistics of the Department of Fisheries).



- 111_, ——

Investigations

The purpose of Skeena salmon investigations is to provide the biolo-
gical information needed to manage the salmon stocks most effectively. Since
the bulk of the Skeena commercial catch is made up of sockeye and pinks, most
gtudy has been directed toward these species,

An important part of the work is the determination, for each of the
major production areas, of the likely size of spawning escapements which will
provide the greatest long-term yield to fishing. This work involves counting
or estimating annually the numbers of spawnetrs using each of these areas, fol-
lowed by determination of the numbers of progeny (as either young seaward mi-
grants or adults returning) which are produced.

For sockeye, the major producer is the Babine-Nilkitkwa watershed,
where over 75% of the annusl escapement spawns. This lake system is divided
essentially into two parts. The northern part, adjacent to the outlet, has a
relatively restricted lake nursery area (about 10% of the total lake surface
area) populated by the young of a large run of late-running fish; the southern
part, remote from the outlet, has a relatively great lake nursery area (about
90%) populated by the progeny of spawning runs of similar magnitude but earlier-
running, Studies of the growth and distribution of young sockeye in the lake
and observations of the numbers and sizes of seaward migrants indicate that in
most years neither the spswning grounds nor the nursery area of the main lake
basin has been fully used, However, in the restricted northern basin the re-
tarded growth of young sockeye there suggests that encugh fry have been produ-
ced there to approach its nursery capacity.

Since 1956, the fishery has been regulated in such a way by early sea-
son closures as to increase escapements to the main lake basin area, while main-
taining the substantial runs to the resiricted area. As a result of the inecrea-—
sed early-run spawnings, production of young fish in the main basin area has been
ralsed, with no evident taxation of nursery capacity. In 1958, as a result of
closure to fishing during the passage through the fishery of relatively abundant
early runs, the largest recorded escapement of spswners to streams tributary to
the main basin was achieved, while large spawning runs of late fish were main-
tained on spawning grounds of the northern basin. With the exception of some
losses caused by low water levels, spawning geherally appeared to be succesgsful,
and the 1958 escapement should provide the largest output of young so far ob-
served in either basin,

For pink salmon, three tributary streams carry the bulk of the spawn-
ers — the Kispiox, Kitwanga and Lakelse Rivers., Since young pink salmon go di-
rectly to sea, the problem of freshwater capacity is restricted to consideration
of the available spawning ground only, Intensive study of Skeena pinks began
only in 1956 and hence less is known about the capacities of major streams than
for sockeye. Analysis of past catch statistics has shown that spawnings in
years of abundance more often resulted in large returns than did spawnings in
years of scarcity. This evidence, plus the fact that direct observation of even
the largest recent spawning densities does not suggest them to be excessive,
strongly indicates that spawning populations need to be larger before pink pro-
duction can be returned to its formsr high levels, On the basis of this evid-
ence, Skeena fishery regulations since 1955 have been aimed at providing larger
egcapements. '
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After three years of observation, indices of fry production have been
roughly proportional to the size of spawning escapement. Only two adult returns
have been observed - from the 1955 spawning of 1,000,000 or so which produced
the large run of 1957, and from the 1956 spawning of 275,000 which produced a
moderste run. On the basis of excellent fry production indices, and given only
average survival in the ocean, a large reburn in 1959 is expected from the 1957
spawning, Should such a large run materialize, it may be possible by regulation
to provide spawning escapements in 1959 larger than those obtained in any recent
years, and better use may be made of indicated spawning ground capacities.

Specific projects concerned with determination of the optimum use of
spawning and nursery areas includes

{a) Estimation of spawning escapements. These data are obtained by foot,
boat, and aircraft surveys by Department officers and Board perschnrel, and for
Babine sockeye, by direct counts of fish passing a weir. TPart of the work in-
volves developing more accurate, yet economical, methods of estimating spawning
numbers. For sockeye, attempts are also being made to determine the age compo-
sition of the escapement (to permit more accurate assessment of the total return
of a given brood) and to identify individual runs by scale criteria (to identify
production from specific spawning or nursery areas).

(b) BEstimates of pink fry production. On the three major rivers, trapnetiing
is carried out during migration of the young to provide indices of fry output
from observed spawnings. Knowledge of production from different-sized spawnings
over a series of years will show the size of spawning required to provide the
greatest return to fishing. '

{(¢) Observations of growth and distribution of young sockeye in Babine lake.
Sampling young sockeye in this nursery area has given information about the ef-
fects of different-sized spawning runs to different parts of the watershed.

These studies provide estimates of capacity of the nursery aresas to support the
young fish, and pernnit assessment of the size and distribution of spawning stocks
required to best use the rearing areas. Fundamental studies of the relationship
between growth and distribultion of young sockeye and thelr plankton foed are also
being carried out,

(d) BEstimtion of sockeye smolt runs. Estimates of the total sockeye smolt
yun from the Babine-Nilkitkwa area provide measures of freshwater production
from different-sized spawnings., They also give preliminary indication of the
likely return of adults to Babine, aiding in interpretation of fluctuations in
abundance caused by the environment in fresh water and in the ocean.

{e) Study of historical data. Available historical data are analyzed Lo
obtain information about the escapement reguirements necessary to provide the
greatest sustainable yield from the stocks and to provide better understanding
of the effect of changes in fishing intensity upon abundance,

The second important aspect of Skeens investigations is the study of
the fishery. To regulate the fishery in such a way as to provide the desired
escapements to each spawning area requires knowledge of whers and how long runs
are available to the fishery, and how effective the fleet is in removing portions
of each run passing through the fishing area. Taogging during 1957 and 1958 has
shown the routes by which the sockeye and pinks approach the river mouth and the
time taken to pass through the fishing area. The time at which the major sockeye
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and pink runs are present in the fishery has been established both from recent
tagging and from that carried out in 1944~48. By test fishing just above the
upriver commercial fishing boundary, it is now possible to estimate the weekly
escapement of sockeye and pinks from the fishery and hence (when these data are
combined with catch statistics) demonstrate the degree of exploitation exercised
by the fleet in different weekly fishing times. This knowledge permits improved
precigion in setting fishing regulations generally to provide desired escape-
ments; it is also possible to modify regulations during the fishing season to
take account of unexpected fluciuvations in abundance. For example, in 1958,
regulation of the fishery was adjusted from week to week from July 27 tc August
17 to harvest the sockeye run which was unusually abundant late in the season.

Specific projects involved in the study of the fishery's effect on the
stocks have included: e .

(a) Tageing of adult fish as they approach and pass through the fishing area.
Recoveries of tags in the fishery and on the spawning grounds provide informstion
on the timing of runs to different spawning areas.

(b) Analysis of commercial catch records. Statistics collected by the De-
partment on the daily salmon landings from the Skeena and nearby areas are used
in conjunction with escapement statistics to estimate the contribution of vari-
cus runs to the fishery,

(¢) Sampling of the commercial cabtch. Samples of socksye are used to deber-
mine the age, sex and size composition of the catch so that contributions to the
catch by each brood year will be known.

(d) Test fishing above the commercial fishing boundary. The catches made by
a standardiged fishing cperation are used to estimate the numbers of sockeye and
pinks escaping the fishery. ’

(e) Estimation of Indisn food catches. Officers of the Department collect
statistics on the numbers of salmon taken by natives between the commercial
fishing boundary and the gpawning grounds.
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Spawning stock size and resultant production : _ ¢
for Skeena sogkevye

Past information on the abundance of catches and escapements of Skeena
sockeye have been examined to determine the relationship, if any, between the
abundance of spawners and the size of the resulting stock.

For recent years relatively complete records of both catches and
escapements are avallable. However, prior to 1946 the only reliable statistics
for the Skeena sockeye are records of the total annual catches and of the number
. of boat licenses issued. By comparing these data with similar information for
recent years (when catch, effort and escapement figures are all available),

. estimates of annual rates of exploitation from 1908 to 1945 have been derived.
From these, escapement figures for the early period have been calculated.
Annual determinations of the age composition of sockeye in the Skeena catch have
been made since 1912. By applying this information to the catch and escapement
figures described above, the total return (catch plus escapement) from each
brood year since 1908 was estimated.

In the accompanying figure the estimated number of sockeye produced
from the spawnings of individual brood years is plotted against the abundance
of spawners in the parent year. Consideration has been restricted to 44 and 55
fish which are predominantly sockeye originating in a single large lake system,
the Babine-Nilkitkwa. A diagonal line has been drawn teo indicate the locus of
points wherein the total resultant stock would just equal the number of fish
spawning in the parent year. Hence, points lylng above this line represent
cases where the total resultant stock was greater than the number of parent
spawners, and points below the line indicate brood years in which the total
return was less than the number of spawners in the parent year,

In general, the return and the number of spawners have tended to vary
togethers small spawnings have tended to provide small returns and, although the
resultant stocks vary widely at high spawning levels, the largest returns have
been obtained from larger. - though not the largest -~ seedings. In only two brood
years of the 45 examined were the returns smaller than the number of parent
spawners. In other words, in only two years did the spawning- stock fail to
replace itself.

Spawnings below 0.5 million have never produced better than moderate
resultant stocks. Escapements between 0.5 and 0.9 million have produced larger .
returns on the average and have resulted in all of the really big returns, With
spawnings of over 0.9 miilion the average magnitude of the return diminishes,

This relationship suggests that the abundance of spawners is one of
the most important factors determining the return of sockeye. It would appear
that for spawning populations up to 0,9 million the capacity of the environment
to produce sockeye is not limiting; the decrease in size of the average return
for spawning populations over 0.9 million suggests that the capacity of the
environment to produce sockeye is exceeded at these escapement levels.

In examining the spawner-return relationship it is evident that the
individual points scatter widely about the trend line. At spawning levels in
the region of the ascending limb of the curve (see accompanying figure), the
deviations of the observed returns from the trend line are smallest near the
origin and tend to increase with increasing spawners. However, the proportional
variation is the same throughout the range of spawnings. This pattern of vari-
ation probably results from the influence of randomly fluctuating environmental
conditions which affect the survival of the sockeye independently of their abun-
dance, e.g. adverse temperatures or scouring of spawning grounds.
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Salmon tagaing in and around Chatham Socund in 1958

Adult salmon were tagged in 1958 as in the preceding two years in and
around the Skeena gill-net area to determine the time, speed, and route of
migration of Skeena salmon and to determine the ultimate destinatlon of salmon
present in Ogden Ghannel, in the Skeena gill-net area, and in the outer porticns
of the Nass area.

The 1958 tagging, in which conventional Peterson~type disc tags and
some plastic dart tags were used, was carried out from the chartered drum-
seiner "Cape Blanco" during the period July 12 to August 12 in the following
areass ' ' :

(1) in Area 3 at several locations at the northern end of Dundas Islands

(2) in Area 4 off Grace Island at the northern tip of Porcher Island, off
‘ Smith Island, and near Green Islandj

(3} in Area 5 at several locations in Ogden Ghannel.

The numbers of salmon tagged in the three areas are shown by the species
in the following table:

Specilés Area 3 Area 4 Area 5 Totals
Pink = 2794 1318 2516 6628
Sockeye 388 253 120 761
Spring 3 8 5 16
Coho 125 21 20 236
Chum 96 11 78 - 185
Steelhead 1 _ 2 e 3

Totals 3407 1613 2809 7829

Tags were recovered from the commercial, sport and Native food fisheries,
at the Babine River counting weir, and from spawning streams. By March, 1959,
2,890 tags had been returned from the commercial fishery and 393 from freshwater
areas, a total of 3,283, representing a return of 42%. The distribution of the
tag returns by area of recovery is indicated in the accompanying tables,

The tables indicate that of the pinks tagged at the northern end of
Dundas Island one-quarter of the recoveries were made in Area 4, one~cguarter
elsewhere in B,C,, and the remaining one-half in Alaska. Of the recoveries of
pinks tagged in Area 4, about 73% came from Area 4, 6% from Area 3, 11% from
elsewhere in B.C., and 9% from Alaska., From pinks tagged in Ogden Channel about
33% of the recoveries were made in Area B, about 62% in Area 4, 3% elsewhere in
B.C., and 2% in Alaska. The large proportion of recoveries in Alaska of pinks
tagged off the northern end of Dundas Island in 1958 contrasts sharply with the
situation in 1957 when the Alaskan returns constituted less than 4% of the
recoveries of pink tags placed there. The movement of tagged pinks from the
northern -end of Dundas Island to Alaska was more or less constant throughout the
season whereas the few pink tags which were recovered in Alaska from the tag-
gings in Areas 4 and 5 were from the early part of the season., The 1958 tagging
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Pink Salmon

Area of Tagging

Ares 3 Area I Area 5 Total

No. Tagged 2794 1318 2516 6628
Recoveries
Ayea 3

Fishery 188 25 19 242
Area | :

Fishery 230 324 610 116/,

Streams 27 66 62 _ 155

Totals 257 390 672 1319
Ayea 5

Fishery L2 40 380 L62

Streams - - 14 14

Totals Lo 40 394 176
Other B.C,

Fishery 50 19 36 105

Streams 1 - - 1

Totals 51 19 36 106
Total B.C. |

Fishery 510 18 1045 1973

Streams 28 66 76 170

Totals 538 L8l 1121 2143
Klasks

Fishery 478 46 2 550

Streams 13 1 1 15

Totals 491 K7 ' 27 565
Grand Total

Fishery 988 Lol 1071 2523

Streams 31 67 77 185

Totals 1029 531 1148 2708
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Sockeye Salmon

Area of Tagging

Area 3 Area J, Area 5 Total

No. Tagged 388 253 120 761
Recoveries
Area 3

Fishery 26 L 2 32
Area L

Fishery 82 7L 18 201

Streams 1006 79 19 198

Totals 182 150 67 399
Area 5

Fishery 7 2 9 18
Other B.C.

Fishery 6 1 1 8
Total B.C.

Fishery 121 78 60 259

Streams 100 79 19 198

Totals 221 157 79 457
Alaska :

Fishery 14 - - 1.

Streams 1 - - 1

Totals 15 - - 15
Grand Total

Fishery 135 78 60 273

Streams 101 79 19 199

Totals 236 157 79 L72
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Other Species

Species
Spring - Coho Chum Steelhead

No. Tagged 16 236 185 3
.Recoveries
Ares 3 :

Fishery - 6 6 1
Area I

Fishery 3 21 20 1

Streams 1 L 3 -

Totals L 25 23 1
Area 5

Fishery - L 9 -
Cther B.C. '

Fishery - 7 3 -

Streams - 1 - —

Totals - 8 3 -
Total B.C.

Fishery 3 38 38 2

Streams 1 5 3 -

Totals A A3 L1 2
Alaska -

Fighery - 3 10 -
Grand Total

Fisheiy 3 L1 L8 2

Streams 1 5 3 -

Totals ly L6 51 2
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suggests that a large ‘proportion of the Skeena pinks entered the Skeena gill-net
area from a southerly gnd southwesterly direction whereas in 1957 the majority
entered the area from a northerly direction. i :

The table showing the recoveries of tagged sockeyeﬂfgdicates that the
majority of the sockeye tagged in 1958 were degstined for the Skeena River,
(particularly to Babine Lake, a large number of tags being recovered at the
Babine River eounting weir). The data also suggest that most of the sockeye
entered the area from a northerly direction in 1958, as in 1957, This suggestion
is further confirmed by the recovery at the Babine River counting welr of 95
tags which had been placed on sockeye by the Fisherles Research Institute of the
University of Washington at various locations along the west coast of Prince of
Wales Island in Southeastern Alaska.

Most déithe tags placed on spring, coho, chum and steelhead were
recovered inm the Skeena gill-net area,

. Test fishing catches as_indices of escapement e oe

Catches of salmon in standardized test drifting of gill-nets above the
upriver commercial fishing boundary have been used since 1955 to provide informa-
tion on the weekly escapement of sockeye and pinks from the commercial fishery.
These estimates, when used with catch statistics, have permitted assessment of
the seasonal changes in rate of exploitation.

Comparisons of the seasonal patterns of test fishing catches with those
of escapements reaching the spawning grounds have -indicated that the test fishing
catches were, within each season, roughly proportional to the daily escapements.
This being so0, it is possible to derive indices converting catch/hour to escape-
ment for each year by summing the dally catch/hour figures and dividing this
number into the total estimated escapement to areas upstream from the test
fishing site. The indices derived for the years from 1955 to 1958 are shown
belows

) Total escapement Escapement per daily
Year Sum daily catch/hour (1,000's fish) catch of 1 fish/hour
Sockeye Pink. Sockeye Pink Sockeye Pink
1955 377 1,672 125 987¥% 333 584
1956 _ B34* 522 441 202%# 530 387
1957 769* 1,929 48% 868%#* 632 451
1958 -1,203% 1,149 884 556 735 484

*Adjusted to correct for differences in efficiency of boat skippers.

¥*Estimates of escapement to areas above the test fishing sites have been
revised since last year's report.

There was a relatively large difference between escapement indlces derived from
the 1955 and 1956 data, and this discrepancy has been attributed largely to
differences between nets used in the two years. When fishing procedure and
nets were essentially identical, as in 1956 and 1957, the differences between
the indices were much less. '
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In 1958, the indices, particularly for sockeye, differed from those
derived in 1956 and 1957, Tentatively, the difference is attributed to the use
in 1958 of new nets which showed signs of belng of poorer quality than those
used in 1956 and 19%7. Tests under actual fishing conditions of the 1958 netting
compared with netting equivalent to that used in 1956 and 1957 will be necessary
to determine whether the differences in the indices are caused by differences
in net quality alone,

*» Babine fence counts in 1958 R O

Since the sockeye escapement to Babine Lake constitutes about 75% of
the total sockeye escapement to the Skeena River, the Babine River welr count,
vhich was carried out in 1958 as in all years since 1946 (except in 1948 when
floods damaged the weir) provides the best single measure of sockeye escapement.
The weir data have been of especial importance since 1951 in assessing the effect
on ‘the salmon runs of the partial block by the Babine River rock-slide.

The numbers of the five species of Pacific salmon which were counted in
1958 are compared in the table with counts made in the other years of operatlon.

Year Sockeye . Spring Pink Coho Chum
Large Jack

1946 419,637 56,068 10,528 28,161 12,489 18
1947 261,460 261,101 15,614 55,421 10,252 7
1948% 650,000

1949 461,139 47,993 7,433 13,663 11,938 5
1950 364,356 179,302 6,838 38,728 11,6584 7
1951 141,415 11,042 2,778 50 2,122 0
1952 349,011 27,936 5,015 2,706 10,554 1
1953 686,586 28,028 8,353 1,108 7,648 17
1954 493,677 9,745 B,925 4,604 3,094 66
1955 71,352 30,624 3,028 2,151 8,947 3
1956 355,345 18,164 4,345 2,691 9,250 3
1957 433,149 50,162 7,509 25,865 4,421 1%
1958 812,043 30,769 8,274 6,600 7,606 8

¥Total sockeye estimated from comparison with stream surveys and fence
counts of other years,

The sogkeye run in 1958 was the largest recorded to Babine Lake since
weir operations began in 1946, From commencement of counting on July 8, the
daily count rose rapidly to a peak of 28,114 large sockeye on July 14, This
gearly peak, which has been characteristic of most years and which is composed
of early running fish to the smaller streams of the south end of the lake, was
over one week earlier than usual and was almost twice as large as the highest
early peak in previous years. Following the early peak the run declined with
considerable fluctuation and rose again to a second peak of 23,189 large sockeye
on August 30. This later peak was several days later than usual and was larger
than in most years. Following August 30 the count declined until only 202 large
sockeye were counted on October 1, the day when fence operations were discon-
tinued,
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The run of spring salmon was greater than average and consisted mainly
of "jacks" during the early part of the season, while later the run consisted
mainly of large fish. Since spring salmon spawn below as well as above the
fence the count is only an index of the total Babine River run. The pink salmon
run was larger than in other even-year cycles following the rock-slide. However,
it was considerably smaller than even-year runs before the slide. As with
springs, some pinks spawn below the fence. The coho run was average in size
compared to other post-slide years though somewhat smaller than in pre-slide
years. A few chum salmon agaln reached the Babine fence.

. Sockeve sampling at the Babine fence in 1998 e w

To examine the composition of the 1958 Babine sockeye run, 1% of the
previous half-day's weir count was sampled twice dally for length and sex. In
addition sampling was carried out to determine the proportion of the large fish
which were normal, net marked, or injured.

Female sockeye in the 1958 Babine run outnumbered the large male sockeye
as in all other years except in 1951 and 1952, The 1% sample indicated that 61%
of the large sockeye were females and 39% males. The sample also indicated
that the "jacks™ were of average size, while the females and large males were
slightly larger than average, Length frequency plots suggest that the age
composition of the large sockeye was about 47% 4-year-olds and 53% B-year-olds,

Sampling to determine condition of the large sockeye indicated that
13.9% had net marks, 2.6% had other injuries, and 83.5% had no injuries or net
marks. The percentage of fish with other injuries was lower, and those with net
marks higher, than usual.

“~Average egg content in 1958 was calculated to be 3,261 eggs per female.
Since the number of female sockeye surviving the Indian fishery above the weir
was estimated to be 473,200, the potential egg deposition was approximately
1,543 million. This potential was 300 million greater than in any year since
observations began in 1946,

Timing of sockeye runs of the Babine system o

Precise regulation of each of the major runs which comprise the total
Skeena salmon stock &an only be achieved if the timing of each run thiough.the -
fishery is known.

The Babine sockeye run normally comprises over 75% of the total Skeena
escapement, This Babine escapement consists of separate runs to numerous sireams
within the Babine drainage. In past years sockeye which have been tagged in
the commercial fishing area have been recovered in large numbers at the Babine
weir, but in relatively small numbers on the spawning grounds, The weir
recoveries have provided a great deal of information as to the timing and migra-
tion rates of the sockeye from. the fishing area to the weir but less satisfactory
information on the timing of individual spawning runs. To obtain more detail
regarding timing, enough fish were tagged in 1958 as they passed through the
welr to ensure adequate recoveries on the spawning grounds.

A total of 7,870 sockeye was tagged, representing 1% of the total run
during the period July 9 to September 11, when the bulk of the run was passed.
Fish were tagged every morning and afternoon. The number tagged on each occasion
was based on the number recorded at the weir in the previous one-half day. A
small aluminum operculum tag, about 3/4" long, was used.
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Stream surveys were made during August, September, and Dctober to
recover tags. The number of fish examined, the number of tagged individuals
among them, and’ their tag numbers were recorded. A total of 129,495 fish was
examined from which 610 tags were recovered. :

The accompanying figure shows the number tagged daily at the weir and
the number and place of the recoveries in relation to the date of tagging. The
spawning streams have been grouped into three, corresponding to the three major
gpawning areas of the Babine system. These are the outlet Upper and Lower
Babine Rivers at the extreme north end of the lake, the Fuliton River which is
a large spawning area located centrally in the system, and "south-end" streams
all of which have runs which are small relative to the other areas described,

The graph shows that the 1988 Babine escapement can be divided roughly
into two parts. The early run, which passed through the weir from early July
to early August, proceeded mainly to streams located at the south end of the lake.
These sockeye made up almost the entire early peak recorded at the fence about
July 15 and which, together with early runs to other Skeena lakes, would have
made up the stock present in the fishing area during June.

The second part of the Babine escapement, which comprised the greatest
part of the total, proceeded to the large spawning areas of the Fulton and Upper
and Lower Babine Rivers. These runs passed through the weir beginning in early
August and would have made up the bulk of the sockeye in the commercial fishery
during July and August.

The tag recoveries indicate that the run ito the Fulton River was some-
what earlier than those to the Babine Rivers and could be considered intermediate,
falling somewhat between the early run to the south-end streams and the late runs
to the Upper and Lower Babine,

Tagging and recovery to estimate the 1958
Babine sockeye escapement ’ e Y

The tagging program described in the preceding appendix provided an
opportunity to test the tag and recovery method as a means of estimating the
1958 sockeye population at Babine Lake.

Except for a short period at the end of the run, 1¥ of the sockeye
passing through the weir each day was tagged. The proportion of the total run
tagged was 0,93%.

The accompanying table gives the number and place of recoverlss and the
proportion of the fish examined found to be tagged.

Area Nes fish examined No,-tags recovered . %.tags regcevered
Grissly Creek L 2,772 14 .0,.51
4 Mile Creek o 4,345 .9 0.21
6 Mile Creek © 1,886 8 ,0.42
15 Mile Greek . .3,877 15 0,39
Twin Creek - 14,515 64 0.44
Pierre Creek 32,402 165 0.51
Fulton River 20,190 Q0 .46
Upper Babine 24,897 117 0.47
Lower Babine 24,611 i28 0.52

Total 129,495 610 0,47
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The proportion found tagged on the various streams ranged from 0.21% to 0.52%
and averaged 0.47% over the whole system. This proportion is almost exactly
one-half the proportion tagged at the weir. A population estimate calculated
on the basis of the recoveries would therefore be twice the true number.

Experiments almost identical to this were carried out by Pritchard at
Babine in 1946 and 1947. Petersen-disc tags were used at that time and 2.0%
and 1.0% respectively of the 1946 and 1947 sockeye runs were tagged. The
estimates resulting from these programs were also much higher than the actual.
The degree of error is Indicated below for all three trialse

Proportion Proportion Degree of error.in

Year tagged ' recovered population estimate
1946 2,00 ' 1,05 +90%
1947 1.00 0.71 +41%
1958 0.93 0.47 +98%

Pritchard's data indicated that the selection of tagged fish in the Indian gill-
net fishery at Babine was the main source of error. Operculum tags, believed

to make the fish less vulnerable to gill-nets than the Petersen-type tags, were
used in 1958 to reduce this source of error. In addition, no reward was offered
for tags to discourage fishing for tagged sockeye on the spawning grounds.

Despite these attempts to avoid the more obvious sources of error in
the method the estimate derived from the 1958 tag and recovery program was still
twice the weir count. These trials show very c¢learly that the method described
above, at least without extensive revision, will not provide an accurate or
gven very useful estimate of the Babine escapement.

Babine sockeye smolt runs, 1951—1958..

The magnitude of annual Babine smolt runs has been estimated since 1951.
The estimates together with the adult fence counts provide a measure of the
production of smolts from spawning runms of known and varying sizes.

The same marking and recovery technique has been used each year to
estimate the smolt run. A number of migrants are captured, marked and released
at a trap at the ocutlet of Babine Lake. The proportion of marked fish in the
run is determined from samples taken about 10 miles downstream in a similar trap
located at the outlet of Nilkitkwa Lake.

Pertinent data are given in the following table. In some years it has
been necessary to make adjustments to the estimate to account for migrants
proceeding downstream prier to the time the mark and recovery program was
started. "Fyke" net catches and school counts indicate that the "early™ migra-
tlon amounted to 6.3 million smolis in 1958,
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Number of Number of Size of Estimated

. smolts marked smolts sample size of
Year marked recovered examined Tun 95% limits
{millions) (millions)
1gh1 34,689 200 21,855 4.2 3.7 to 4.8
1952 33,880 646 86,391. 4, 4,2 to 4.9
1953 61,950 . 2,498 124,396 3.1 3,0 to 3.2
1954 42,631 1,156 81,082 2.8 2.7 to 3.0
1955 113,931 : 1,287 270,546 30.9 28.6 to 32.6
1956 72,707 1,802 649,588 21,1 18.5 to 22.9
1957 68,666 1,496 170,772 6.4 6.0 to 6.8
1958 37,469 161 68,777 15,9 13.8 to 18.9
+ 6.3
1958 total 22.2

Since almost all Babine smolts migrate after only one year in the lake,
estimates of survival from egg to emigrating smolt for each brood year from 1949
to 1956 can be shown as followss

Eggs potentially : Estimated number
Brood available Year smolts of smolts Survival egg
year (millions) emigrate (millions) to smolt (%)
1949 853 1951° 4,2 0.49
1950 591 1952 4.5 0.76
1951 194 1953 3.1 1.60
1952% 409 1954 2,8 0.68
1953 1,24] 1955 30.9 2.49
1954 1,020 1956 21,1 2.07
1955 105 1957 6.4 6.10
1956 523 1958 22,2 4,24

*0Only about one-third of this run spawned successfully dué to adverse effects
of the Babine slide. An adjusted account of the estimate of smolt survival
would be about 2%,

Seasonal changes of the length, sex, and.age composition of emigrant
Babine smolts is observed each year from daily samples.

« Studies of young sockeye salmon in Babine Lake @ et

Since 1955, the distribution, density, and growth of young sockeye
salmon in Babine Lake have been studied intensively with simultaneous observa-
tion of thelr zooplankton food supply and of the lake water conditions. The
results have provided new concepts of what conditions affect young sockeye
production, and have provided the basis for changes in management procedure.

Some of the results have been reported previouslyj background and new information
 are provided below. '
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Distribution throughout the lake svstem. Study of the distribution of
young sockeye following their entry into the lake in May and June has shown that
they travel limited distances from their natal streams during the summer and
fall of that year. 1In a long lake such as Babine, this limjted travel means
that the overall distribution of underyearlings is controlled largely by the
distribution of the parent spawners in the tributary spawning streams., Thus,
prior to 1955, when about 50% or more of the Babine sockeye escapement spawned
in the outlet Upper and Lower Babine Rivers, the majority of young sockeye
produced were contained within the basin north of Halifax Narrows (see map).
Since this basin constitutes only about 10% of the total lake area, the majority
of young sockeye were using only a restricted part of the total nursery area.
With restriction of the fishery since 1956 to protect the early-running fish
which spawn in streams tributary to the relatively unused southern portion of
Babine Lake, the distribution of young sockeye within the nursery area has been
changed,

The following table compares estimates of abundance of the 1955-58
underyearling populations in the two regions of the lake system, with the numbers
of parent spawners in the adjacent streams.

Number of adult Number of age-0
sockeye spawning, (underyearling)
excluding "jacks™ sockeye in lake

Lake region _ (thousands) {millions)
1954 1955
North of Halifax Narrows 256,3 38.2 to 52,9
South of Halifax Narrows _ 185.6 7.1 to 19,3
Total 441.9 45,3 to T72.2
1955 1956
North of Halifax Narrows . 19.2 2,0
South of Halifax Narrows 27.8 3.1 + {7.4)%
Total 47,0 5.1 + (7.4)%
1956 1957
North of Halifax Narrows 119.5 26.5
South of Halifax Narrows 148.9 34,8 + (22.3)%
Total 268.4 7 6l.3 + (22.3)*%
1957 1958
North of Halifax Narrows 188,2 46,2
South of Halifax Narrows : 202.8 52,5 + {16,0)%

Total 391.0 ‘ 98.7 + (16.0)*

*Additional millions of underyearlings believed to be progeny of "kokanse",
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. The table.shows that with a change in the proportion of spawners using the two
regions, there has been a corresponding change in the overall distribution of
underyearlings toward greater numbers in the large southern basin.

Distribution and population density. The local distributlion of young
sockeye in the limited and (in most years) densely populated region north of
Halifax Narrows has been intensively observed., It is possible to examine the
extent of dispersal from the parent spawning grounds in relation to different-
sized underyearling populations originating there. The following table shows
the estimated numbers of underyearlings {in millions) in late August in four
sections of the basin north of Halifax Narrows for the years 1956, 1957 and™1958.

1954 1957 _ 1958
Nilkitkwa Lake 1.7 6.4 6.0
North Arms outlet to

9-Mile Pt. 0.3 13.6 19.5
North Arm: 9-Mile Pt. to VETY

Sockeye Pt. few 5.7 10.6
North Arm: Sockeye Pt. to very

Halifax Narrows few 0.8 10.1

Totals 2.0+ 26.5 46,2

The data strongly suggest that dispersal from the spawning ground area is posi-
tively related to the abundance of underyearlings: with greater total numbers,
the young fish occupy to a greater extent the more distant sections of the'basin.
However, with spawning densities so far observed, it does not appear that signi-
ficant numbers of underyearlings of the outlet regilon disperse further southward
than Halifax Narrows.

For regions south of Halifax Narrows, the effect of density may not
affect dispersal to such an extent., The wider distribution of tributary
spawning grounds and freer circulation between adjacent lake basins likely
permit wider distribution over the lake area.

Growth of voung sockeye, Barring genetic differences between different
underyearling populations (for which there is no evidence), and with the
comparable temperature conditions observed over the period of study, the growth-
rate of young sockeye appears to have been determined largely by food abundance
and underyearling population density. Although these two factors are not
entirely independent (for example, high density underyearling populations tend
to lower food abundance by cropping) certain relationships can be shown. It
has been possible to examine underyearling growth rate in a wide range of under~
yearling population densities in the regions north of Halifax Narrows. The
accompanying figure compares the mid-October mean weight of underyearlings with
the numbers of sockeye per acre., As shown, underyearling sockeye in the region
north of Halifax Narrows attaln a mean size of 3.5 to -4 grams by mid-October
when the population density does not exceed about 3,000 per acre. With increase
of population density beyond 3,000 per acre, there is a depression of the growth
rate,

_ Because of the marked relationship between population density and
growth rate, it is more difficult to observe independently the effect of food
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abundance on growth rate. However, some data which imply a direct relationship
between growth rate and food abundance are available. At low population densitiles
(below 3,000 per acre), underyearlings in Nilkitkwa Lake and the North Arm achieve
a weight of 3.9 to 4 grams by mid-October with zooplankton abundance ranging
between 10 and 40 milligrams,dry weight'per -cubic metre of water; in'regions

south of Halifax Narrows, where population densities are low and zooplankton
abundance ranges between 70 and 100 milligrams dry weight per cubic metre,
underyearlings achieve a mean weight of 4.5 to % grams by mid-October.

Zooplankton studies. Intensive zooplankton sampling was carried out in
all major regions of the system during 1958. As in former years, zooplankton
abundance increased greatly in all regions soon after ice breakup. Highest levels
were reached in regions south of Halifax Narrows and in the southern portion of
the North Arm. Whereas all regions south of Halifax Narrows maintained high
abundance until fall, all regions north of Halifax Narrows showed a marked decline
in abundance beginning in late June.or July. The most important factor causing
the marked decline in the northern basin appears to be the greater densities
there of underyearling sockeye which crop the zooplankton to low levels,

Capacity of Babine Lake as a_sockeve producer. The above findings permit
an evaluation of Babine Lake as a nursery area for young sockeye salmon, If it
is assumed that it is desirable to use the food resources of the lake only up to
the point just below that which would cause depression of the growth rate, best
use would arise when a uniform density of about 3,000 underyearlings per acre in
late August was achieved. Since the total lake area amounts to approximately
128,000 acres, such an ideal uniform distribution would require a total under-
yearling population of 384,000,000 in late August. Under survival conditions
comparable to those observed in the past two years, such a population would
require a total fry input of about 900,000,000, and should provide a smolt output
of about 130,000,000,

In practice, it would be very difficult to achieve the ideal distri-
bution described above. The two main lake regions may be considered separately.

7The regilon north of Halifax Narrows, whose lake surface area amounts
to 12,000 acres, is characterized by having large capacity spawning grounds
(the Upper and Lower Babine Rivers) in relation to the nursery area avallable
to the young sockeye. In this region it appears that the factor limiting
production is the small lake surface area available, and best practical use
would require only that number of spawners which would provide sufficient under-
yearlings to fully use the lake area.

The region south of Halifax Narrows is characterized by the opposite
situations an extremely large lake nursery area is available in proportion to

" the capacity of the tributary spawning grounds. To achieve the best production

of young sockeye from this nursery area requires the fullest possible use of the
available spawning grounds, which have in most recent years been populated below
capacity. :

Freshwater-maturing sockeye in Babine Lake. Preliminary investigation
of freshwater-maturing sockeye, whose numbers on the spawning grounds in some
years are large, was begun in 1958, Of the two types described previously by
Ricker - "residuals" and "kokanee" - the specimens at Babine appear to be more
typically "kokanee", for the following reasons:

(a} The sex ratio. appears close to 50-50 {"residuals" are almost exclusively
" .. males).
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{b) Colour at maturity is typical of the anadromous sockeye - green head
and red body ("residuals" are dull olive-gray).

(¢) Absorption of scale margins at maturity appears advanced (scale
absorption in "residuals" is limited or non-existent).

Because other means of identifying the kokanee component of underyearling
samples have not yet been devised, separation of kokanee from anadromous speci-
mens - has been tentative and based on the difference in size of the young fish
in samples,

Observations of voung sockeve and other fish with "Sea Scanar" echo-
sounding gear, Information concerning the vertical, and to some extent, the
horizontal movement of young sockeye and other species is becoming available with
high sensitivity sounding gesr. In Babine, during daylight, in summer, groups
of fish are assoclated with the following depih intervalss

(a) surface to 15 feet

{b) 30 to 50 feet

(¢) 70 to 100 feet

{d) 140 to 180 feet

(e} 200 to 370 feet (scattered schools)

Except for those groups at 200 to 370 feet, which appear to remain at great depth
throughout 24 hours, the fish all show marked movement upward in evening twilight -
to the surface if above the region of sharp temperature change during the day,

or to the region of sharp temperature change if below it during the day. During
morning twilight all groups quickly resume the levels maintained during daylight
hours.

Sampling by tow-neis has demonstrated that underyearling sockeye mostly
compose the groups nearest the surface, but positive identification of fish at
greater depths has not yet been possible. Some information concerning horizontal
displacement and conceniration of young sockeye, apparently related to wind
circulation of lake water, has been ocbtained.

'.e Migration time and abundance of major Skeena L
pink runs, 1957 and 1958

Precise management requires that the best number of spawners be permitted
to escape the fishery to each spawning ground. To accomplish this objective
requires that the timing of each major run be known,

In 1957 and 1958, pink salmon were tagged at the outer fringe of the
Skeena fishing area. Of the 16,000 tagged in the two years, about 300 were
recovered on Skeena spawning grounds. Sufficient information is available to
show the progress of the three major pink runs through the fishing area. The
accompanying figure demonstrates the seas¢onal abundance of each run in the
fishery, The bars on the figure represent the total stock of pinks (catch plus
escapement) estimated to have been in the fishing area each week of the season.

The relative timing of the runs to the Lakelse, Kisplox, and Kitwanga
Rivers was similar in both yearss the Kispiox run appeared first and was closely
followed by the Kitwanga run. The Lakels¢ run was the last major run to enter
the fishery,
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Although the relative timing of the runs in 1957 and 1958 was the same,
all three runs appeared in the fishery over one week earlier in 1958 than in
1957, Since the proportion of the total stock present in any week was about the
same in both years (in spite of the earlier appearance in 1958), individual
rung contributed differently to the total stock in the two years. Differences
in the sizes of escapements confirm this observationg in 1957 the Kispilox
escapement was 5 times that of 1958, while the Kitwanga and Lakelse runs were
smaller in 1957 than in 1988, 1t appears that the 1957 pink stock was composed
largely of Kispiox fishj the 1958 stock was composed largely of Kitwanga and
Lakelse fish.

" = The 1958 Skeena pink escapement

Apnual spawning ground surveys by officers of the Department of Fisheries
provide the basis for Skeena pink escapement estimates. In 1957 and 1958,
Fisheries Research Board personnel have supplemented these data by tagging and
recovery on the major spawning grounds - the Kisplox, Kitwanga, and Lakelse
Rivers - in attempts to obtain more precise estimates, Special surveys of pos=:
sible spawning grounds on the main stem of the Skeena River also were initilated.

The 1958 Skeena pink escapement was estimated to be more than twice that
of the parent year 1956. The relatively large escapement was made possible by
a better than average return from the 1956 spawning in spite of intensive fishing.
The following table compares the 1958 estimates of escapement with those of the
parent year 1956,

1956 1958

Kispiox River 75,000 66,000
Kitwanga River 35,000 158,000
Lakelse River 75,000 262,000
Babine River 3,000 10,000
Bear River nil nil
Coastal streams 75,000 116,000
Others 15,000 60,000

Total 278,000 672,000

The greatest increase in number of spawners occurred in the Lakelse and Kitwanga
Rivers - the combined total accounted to about two-thirds of the total escape-
ment. The Kispiox River escapement was less than in 1956, despite the overall
increase. Greater numbers of spawners were observed in 1958 in the coastal
streams of the Skeena Gill-net Area than in the parent year,

Evidenice for spawning in the main stem of the Skeena River itself was
as follows:

(a) Pink salmon were observed finning over numerous riffles.

{(b) Pinks caught in gill-nets in the river were often mature, partially,
or completely spawned.

(¢c) Dead spawned out pinks were found on many river bars.
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Direct observation of spawning was impossible due to the turbitfity of the water.
Apparent spawning occurred in the 60 miles of river between Terrace and Kwinitsaj
the largest concentration appeared to be between a point some 20-30 miles down-
stream of Terrace and the junction of the Kasiks and Skeena Rivers,

A tentative estimate of the number of main stem spawners in 1958, based
on the number of dead pinks observed in surveys, would be 50,000 more or less.

‘Skeena pink fry production in 1958 . P TR R T PO

Standardized trap-netting for pink fry migrants has been carried out at
the mouths of the large spawning tributaries of the Skeena since 1956, The
catch per unit of effort is used as a relative measure of fry outputs, and is
compared with the size of the spawnling runs which produced them.

_ The indices which have been calculated for the i.akelse3 Kispiox and
Kitwanga Rivers are compared with the estimates of spawning stock size which
produced each fry runs

. SO : ‘Index of

Area Parent year Escapemant fry output
Lakelsé Rivér 1955 . 175,000 3.2
1956 75,000 1.9
1957 140,000 13.5
Kispiox River 1955 540,000 8.6
- 1956 ' 75,000 - 1.4
1957 360,000 13,2
Kitwanga River 1955 125,000 -
1956 35,000 3.7
1957 160,000 7.6

*Not observed,

The indices indicate a fry ocutput from the 1957 spawning proportionately
greater than those from the 1955 and 1956 spawnings. The Lakelse output was

6 to 7 times greater than that of 1956 and 4 times greater than that from the
1955 spawning. Increased output was also evident from the Kispiox and Kitwanga
Rivers.

To date, fry outputs from the small 1956 brood stock (estimated at
278,000} and the relatively large broods of 1955 and 1957 (about 1,000,000
spawners each) have been assessed. The data indicate that the number of fry
produced from the 1957 spawning in the Lakelse, Kitwanga, and Kispiox Rivers
was about twice that produced in these rivers from the 1955 spawning., These fry
productions, while different in themselves, are nevertheless both far greater
than that resulting from the small 1956 escapement.





