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‘Intrgduotio -
Aa Pacific aalmon offer a desirable supply‘of food, man has exploited

this natural resouree, first for. his own personal use and 1n recent years

on a large oommeroial scale for the use of other. -"e h atory of the
commerclal salmon fishery and the trends of the oatches from the Skeena
river prior to the Skeena river salmon invegtigation, which 69mmenced in
1944, consﬁitutes the only data now availsble from which a picture of the
.true fluctuations 1n these fish populations can be determined. In the past
the inasdequate figures indicate that in general the fishiﬁg effort fluotuétes
with the size of the catch. As the salmon are exploited assiduously duiing
& relatively short period when they are running up the rivers to spawn, the
size of the catch must in some way indicate the size of the population. In
this appendix we will study the fluctuations in the commercial catch and

indicate how the catch bears a direct.relationship to the size of the popu--

lation.

On the basis of the history of the commercial fishery it will be deci- b
ded whether there has been a true decline in any of the species or whether
only transient declines of a dyclic nature have accurreé. In addition all
aspects of the fishery will be carefully exsmined to determine what light
may be thrown on the causes of the observed fluctuations in order that logicel
recommencetions may be made either to remedy the declines noted or to increase
the present catches without producing a decline. The foundation of a sound
management programme must lie in.an adequate system of statistics from which
can be deterﬁined the size of the catch, the intensity of the fishing effort
on each species and finally the relative size, periodicity and condition of

the stock.



such ‘jape'cies as spring r-a.nd 'coho. :

The Value of the Fisherx and the Relgtive Iggg ance of Egoh Spgeie

The annual value of the average Skeena river canned salmon pack is
approximately $2,000,000.’ To this must be edded the value of such by-products
a8 oil and meal which amount;to gbout $25,000. The fresh fish industry which
relies in large part on’ the troll fishing for spring end coho, has an annual
value of approximately $500, OOO but as most of these fish can be axtributed
to populations which do not spawn in the Skeena river they shall not be con-

sidered in detail in this investigation. The capital invested over the years

im from 6 to 15 canneries and in}fhe 700 to 1300 gill-net boats plus gear is

of considerable magnitude. -

,{:

Due to the variations in economic condltions and in sebundsnce of the

various species 1t is diffioult to appraise the truevalue and the relative
importance of eacl: species. The average catch and value of each species
as reported in the Dominion Fisheries annual reports for the years 1925-45

¥

is given in Table 1.




Spring
Chum 81,000 9,000 -

Totals 2,644,000 193,500

It is apparent %haf the sockeye salmon is the mosﬁﬁimpoftént species

as it comprises about 30 per cent. of the fiah taken and 50 per cent. of the

i

total value. This is & higher peroentage than the sockeye portion of the
total British Columbia pack. Over the yeara the price of sockeye to the

fishermén has varied from about ten centaﬁto.one dollsr a fish. Both the.‘

fishermen and the canneries count on paying their operating expenses from
the sockeye catch and adding to their;profits by the catch of other species.
The pink salmon is second in imﬁgrtance, but in recent years the catch
of this species has been greestly reduced. The spring and coho salmon(éig
also important but are of greater interest to the fresh fish industry. ;
To the value of the salmon canned in table 1 must be added approximétely
half a million dollars worth of Skeensa salmon handled fresh. The chum

salmon catch is small and of little importance in the Skeena river fishery.

Deve lopment of Canneries and Fresh Fish Egtablishments.

The first cannery, Inverness, was built on the Skeena river in 1877,..
in which year 3,000 cases of salmon were canned. The number of canneries
inereased to a maximum of fifteen whieh operated between 1917 and 1920.

Since then the number has decreased until at the present time there are

only seven. The first fresh-fish establishment took out a licence in 1910




the nunfoar of fresh fish establishments has’*lnoreaaed untyi at the o genf
time there are ten operating. The number of plant licen§,es issued from

1877 to 1948 is given in Table II.

Table II. Number of licenses issued to canneries and fresh fish .
establishments, 1877 - 1948. :
Fresh fish ' Fresh fish
Year Canneries establishmentﬁ Year Canneries establishments
1877 1 - 1924 13 3
1878 P - 1925 13 3
1883 5 - 1926 15 7
1885 P - 1927 13 7
1890 7 - 1928 11 7
1895 7 - 1929 11 7
1900 10 - 1930 11 7
1905 12 - 1931 8 7
1906 1 ' - 1932 10 7
1907 13 - 1933 10 7
1908 13 - 1934 9 7
1909 12 - 1935 9 7
1910 12 1 1936 8 7
1911 12 1 1937 7 7
1912 12 1 1938 6 7
1913 . 13 1 1939 6 7
191 13 2 1940 7 8
1915 13 2 1941 7 9
1916 1, 2 1942 6 9
1917 15 2 1943 8 9 .
1918 15 2 1944 7 9
1919 15 2 1945 7 9
1920 15 3 1947 7 10
1921 13 3 1948 7 10
1922 13 3
1923 13 3

The reduction in the number of canneries opereting since 1926 was due
to a concentration of equipment in certain canneries with a consequent
increase in ef’iciency and capacity. The introduction in 1905 of the
"Iron Chink", an automatic fish cleaner, replaced Chinese labour and
speeded up the canning procéss. As the sockeye catch decreased in size
more emphasis was placed on species such as pink and chum, many of which
were brought in from other areas. The change in capacity for the twelve

canneries operating in 1910 compared to the seven operating in 1945




in thefnumbar of fish packed in from ot er¢araas.

0f the ten fresh fish establishments now operating only three have . |
freezing snd cold stor&ge facilities. These facilities were opened by 'th'e-
Canadian Fish and Cold‘;‘}.tor‘age Co. in 1914, by Atlin Fisherie:'sv Itd. in 1935
an¢ by the Prince Rupert Fishermen's Co-op in 1946. The remaining
egtablishments, .Royal Fish, Bacon Fisheries, Edmnds & Walker, Pacifioc
Fisheriles, Whiz Figheries, Booth Fisheries and Rupert Fish Co., act as buyers
anéd either ship the salmon fresh in iéga or uée one of the sbowe ’freezing

plan‘ts .




TABIE III. COMPARISON. OF CANNERIES, 1910 & 1945
Stean . Annual Pack
Cannery Lines Retorts Boxes Boats = Nets 5 yr. aversgge E
1910 Balmoral 2 6 4 157 253 25,027
British American 2 3 5 65 120 16,139
Oceanic 2 3 4 108 198 18,045
Claxton 2 2 4 87 277 21,243
North Pacific 2 3 3 70 120 12,551 -
Carlisle 1 2 4 60 116 14,061
Inverness 2 2 3 69 83 14,801
Cunningham 1 2 2 57 117 8,818
Dominion 1 3 2 60 85 11,531
Skeena R. Commercial 1 2 3 47 78 8,259
Cassiar 1 2 3 65 70 13,943
Alexandria 1 1 1 £y 37 3,687 . _
Date . '
Totals 18 31 38 880 1:554 168,105 Builb". .
1945 North Pacific 4 8 - 92 37,501 _‘1gs§1 »
Carlisle 5 7 - 160 62,757 18927 .
Inverness 4 8 - 65 45,182 1&77'”
Cassiar 2 6 2 -80 33,896 1903 .-
Sunnyside 4 6 120 42,602 1916 ' B.C. Packers.
Port Edward 9 11 2 100 86,907 1918  Felson Bros.
# Claxton - - - - 4,228 1903.,.. B.C. Packers
: Millard 1 3 - - 45,465 Sl H5T Fe Hillerd
T 29 49 . 4 £ 617 358,538

# -

# (Total licenses issued

in 1945 was 838).

Since 1943 Claxton has operated as a fish camp.




‘Regulations concerning the salmon fishery on the Skeena. river are
included in "Speoial Fishery Regulations of B. C. 1947.1 The pa‘e_aent Skeena
gill-net area descri’bed in these regulations is shown in B‘:l.gure 1. 'In the
past the gill-net bowxdariea have been’ changad by moving ‘the r:lver bowxdaries
downriver and by extending the ocean boundaries. Thus, in 1910 the river
boundaries were about 20 miles up the Skeena end 8 miles up the Ecstall,'in
1925 sbout 12 miles up the Skeena and 8 miles up the Ecstall, and in 1935

. about 9 miles up the Skeena (Aberdeen) and 3 miles up the Ecstall (Twin Falls).
These latter are the present river boundaries for spring'éﬁd cqho, but during
the sockeye season the boundary is lowered by about 5 miles to extend between
Mowitch and Veltch pointsf This prohibits the fishing for sockeyé.in the
Ecstlall river. With the reduction of the river area i“n 1935 the ocean was
extended from a line running west of Rysn point to one west of Finlayson
island. The present Skeena gill-net area extends from the river boundaries
to Forcher island on the south, Finlayson and Dundas islands on the north,
and Stephens island on the west. The above changes in fishiﬁg boundariés

are also shown in Figure 1.

Trolling is permitted throughout the whole area except sbove the river
bounderies, but most is doné outgide Dundas, Stephens and Porcher islands.

In 1926 District Noa. 2 was divided into 10 purse seine areas. The only
one within the Skeena aree is Tuck inlet, No. 4, which has not beén fished in
recent yeers. Area No. 3 1s divided into five parts to the north off the mouth
of the Nass River and Areag No. 5 lies to thq south of the Skeena gill-net‘area.

Prior to 1935 the sockeye fishing season commenced on June 20. Since

. then the season has commenced on the last Sunday in June which means that a
variation of up to six days may exist in the actual starting date from y gﬁ
vear. The closing date is set each year by'the Department of Fisherie

i r

Prince Rupert and has varied from August 13 to August 22. The-opening,
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been deleyed in two instances due to strikes. In 1932 fishing did not

start until July 11 (Indians started July 3), a loss of fifteen days fishing,
and in 1945 did not start until July 1, a loss of seven dayss As dates prior
to 1931 are of uncertain accuracy only the opening and closing dates for

sockeye from 1931 to the present are given in Table IV.

Table IV, Skeena Sockeye Fishing Seasons, 1931 ~ 1948

Opening Closing Opening Closing
Year date date Year date date
1931 June 20 Auge 21 1940 June 30 Aug. 16
1932 July 11 w20 1941 " 29 "2
. 1933 June 20 18 1942 noo2g 2]
‘ 1934 " 20 "o17 1943 "7 " 20
1935 July 1 to16 1944, no25 v 18
1936 June 28 "o20 1945 July 1 17
1937 July 1 "o13 1946 June 30 ro16
1938 June 26 "o 19 1947 ro29 15
1939 f 1 18 1948 1 2’7 ] 20

o predetermined dstes are set for the spring salmon gill=-net fishery,
which starts when the first spring net is used, usually in April, and ends
when the fishing is over in the latter part of July. The river boundary is
lowered as soon =s the sockeye season opens. The coho gill-net season opens

. forty-eight hours after the closing of the sockeye season and closes when
fishing is over in the latter part of September. The river boundary is moved
urriver §ne week after the closing of the sockeye season.

The closed season for trolling is from December 1 to December 31
inelusive. The weekend closed neriod for gill-nets is from Fricay et 6 pem.
to Sunfay at 6 D.m.

The regulations require that a gill-net shall not exceed two hundred
Tathoms in length and the cepth or vertical breacth thereof shall not exceed
Tifty meshes of uniform size. There shall be no minimum 1limit for the mesh
of sockeye gill-nets or drift-nets. The mesh of other salmon gill-nets shall
not be less than six and one-half inches extension measure when in use. No

nets of eny kind shell be so used as to enclose any bay, cove, creek or inlst,
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and in all cases one-third of the width of such bay, cove, creek or inlet
shall remain open and unobstructed for the passage of fish. In commercial
fishing no one shall fish for, catch or kill, or have in possession any
salmon that weights less than three pounds in the round (or two and one-half
pounds dressed), nor shall anyone buy, sell or expose for sale any salmon
that weighs less than three pounds in the round. For further details see,
"Special Fishery Regulations for B.C., 1947".

When the present regulations are'compared with those first laid down in
1894 (Carrothers, 1941) only a few changes apvear. For example, in 1894 the
weekly closed period was from 6 a.m. Saturdey to 6 p.m. Sunday, the spring
net mesh was not less than 7¢ inches and the sockeye 5% inches, and the
sockeye season was opem from July 1 to August 25 and from September 25 to
October 31.

(b) Fishing Fethods -

Salmon are caught by taree types of gear, gill-net, purse seine and
troll. As far as the Skeena salmon populations are concerned, particularly‘
the sockeye, the gill-net is the most imvortant method. Trolling with baited
hooks in off-shore waters catches mainly spring and coho salmon, while the
purse selnes catch mainly pink and chum from coastal streams other than the
Skeena. Thus only the gill-net fishery will be treated in detail.

A gill-net is a rectangular net of fine twine with a cork line along
the uwnper edge and a leac line alonsz the lovwer. Tne mesh sizes at vresent in
use are 8¢ in. - 9 in. for spring salmon, 6% in. - 7 in. for coho salmon
and 5% in. - 5% in. Tor sockeye salmon. iWhen set it forms a vertical barrier
about 1,200 feet long (200 fathoms) and 20 to 30 feet in depth (varies with
mesh size) in the paﬁh of the incoming fish, with only the cork line showing
on the surface of the water. The size of mesh allows a fish to thrust its
head through but is small enough to prevent the bocy passing. Jinen a fish
nits the net it either attempts to back up and so is caught by the gills, or

attempts to drive through and is firmly caught around the body ehead of the
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dorsal fin. The net is fished at right angles to the direction of flow of

the tide or current, and is allowed to drift with it. It is thus called a

"drift net". The boats are from 28 to 35 feet long with engines ranging from
10 to 110 hep., and cost from $2,000 to $5,000. A gill-net is valued at from
$300 to $600.

Around the start of the century all the gill-net boats on the Skeena

were equipped with sails and were towed to the fishing grounds by gas driven
tugs. There were usually two men on each boat, one of which was called a
"boat puller". 1In 1911 a regulation was passed which prohibited the L;.se of
.’4 boats other than those propelled by sails or oars for salmon fishing of all
kinds in Distriect 2. In 1912 this was changed to apply' only to salmon
fishing with gill-nets. 1In 1922 the BC Fisheries Commission recommended
that this regulation prohibiting the use of motor boats for salmon gill-net
fishing in District No. 2 be amended to permit their use, beginning with the
1924 season. Up until 1935 gas engines were installed in the old sail boats
but since then new gas boats have been built. Only a few sail boats operated

ter 1938. In 1942 the ﬁower driven drum was in general use. The old and

| new methods »f gill-net fishing are illustrated in Figure 2.

‘ The number of licenses issued each year is given in Teble V and presented
igure 3. It must be rememberec¢ that each sail boat used two men while each

&5 boat 1s usually onerated¢ by one.



Gas Boat and Drum

‘Figuré 2. The old and new methods of Gill-net fishing,
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Table V. Skeena gill=net license deta from 1877 to 1948

Year Total Year Total Japanese Gas boats
1877 40 1922 1079 640 -
1878 80 1923 905 578 -
1283 160 1924 1235 385 18
1290 269 1925 1067 295 65
1900 48 1926 1129 295 75
1905 781 1927 1195 295 162
1906 270 1928 1208 295 =57
1907 700 1929 1143 295 263
1602 863 1930 1213 nor €27
1811 850 1931 1118 295 607
1912 850 1032 1164 295 750
1013 250 1933 1218 295 669
1914 850 1934 116/, 295 740
1915 962 1935 1052 295 842
1916 268 1936 970 295 882
1917 973 1027 850 295 824
1918 1111 1938 1049 205 817
1610 1159 1939 844, 295 - 806
1920 12C 190 246 295 842
1921 1179 1c41 o8l z95 978
1942 775 - 7L,
1943 749 - L9
1944, 725 - 725
1945 727 - e
1846 77 - 377
1647 750 - 750
1(‘4{, Hy 827 - g27

Yiote:s The above date was obtained from tne Dominion Devertment of
‘ishe»ies, Prince Pupert.

(5]

Prior to 1946 a fortye-eight nour weekly clased perind was put into
effect when there were less then 250 licences, and a sixty hour nevioc
~ren there were more than 250, In 1947 the neriod changec wren there were
rore or less then 1,000 licenses issuec.,

The numkter of gill-net bﬁaté that were either iused >r promosed by
each cannery is given in Tsble & from data supplied by ir. Salter, mensger

af Carlisle cannery.
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TABIE VI GILL-MNET BOAT RATINGS ON THE SKIRMA RIVER
- 1939
Proposed Proposed Proposed Japanese Sockeye 1947 .
Cannery 1903 1908 1910 _ 1911 1918 129 1929 1037 1939  Rating Indian  White
Balmoral 125 115 115 115 222 80 68 - - 32 - -
Br. American 90 85 85 89 20 - 68 ? (aBC) 2 26 - -
Oceanic 100 90 89 89 80 75 64 - - 30 - -
Claxton 76 105 89 89 20 80 68 ? (BCP) <2 23 - -
North Pacifiec 81 60 69 70 72 - 59 162(4BC) 154 17 69 39
Carlisle 67 70 69 70 72 80 68 230(CFG) 210 19 49 115
Inverness 71 70 69 70 72 80 68 85 85 23 34 36
Cunningham - 70 55 55 60 - 70 59 - - 12 - -
Dominion - 60 60 57 - 75 63 - - 11 - -
Skeena R. Commercial 38 55 55 55 62 200 43 - - 17 - -
Cassiar 32 60 65 55 72 75 68 78 73 18 61 26
Alexendria - 25 35 31 - - - - - 5 - -
Port Edward - - - - £52 75 68 ? ? 10 37 24 L
Sunnyside - - - - 72 65 65 230(BCP) 210 25 112 26 5
Haysport - - - - 51 60 - 64, ? (CFC) ¢ T 12 - - "
CF & Cold Sporage - - - - 72 - - - - - - -
Millerd - - - - - 75 &4 - - - 8 4
Porcher - - - - - 60 68 - - - : - -
Prince Pupert - - - - - - - - - 15 - -
Totals 750 250 855 850 1069 1150 1025 785 732 295 370 270

-

NOTE: In 1937 and 1939 the total boats for each company (ABC, BCP and CFC), are not kept seperate
for each cannery.

In 1947 in addition to these cannery boats licenses were issued to 110 other boats.
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It is apparent from the number of licenses issued thst the effort in-
creased up to 1920 and since 1933 has fallen off. The latter is associated
with a reduction in the number of Japanese as well as a reduction in the
number of fish caught.

The introduction of the gas boat in 1924 brought about a change in fishing
methods, in that the boats were able to move around faster and make more sets
on the ebb and flow tides by doubling back and resetting. From a combarison
of the records available at Claxton cannery there appeared to be some increase
in the eiTiciency of gas over sail boats. For example during the years 1930
to 1933 inclusive, 96 gas boats sveraged 1260 sockeye per boat year and 41
sail boats average 1163. Wren the drum was brought in an increase of as many
es four times the number of sets could be made within an equal perioc. The.
result is that more sets can now be made at each high and low tide with a
great recduction in manual labouf.

A comiparison of the eifficlency of the three nationalities of fisnermen,

é.

viz. Japanese, Iaclan =2nd white, is shown in Teble VII for tae period 1930~
3 ) ] I

AV

Table VII.  Average number of sockeye caught by Japenese, Indisn and

vinite fishermen at Claxton and Sunnyside canneries for

1930 - 36.
Glaxton Sunnyside

Izer Jsbanese Incisn White Japanese Incdisn wWhite
1920 3030 1562 2590 2755 933 1023
1931 2244, 1018 1640 2000 900 1200
1933 - - - 600 275 306
1934 1258 675 1170 1016 717 652
1035 1390 705 1119 1019 644, 502
1936 2144, 1130 1728 1749 1024 665
hversze 2023 1018 1649 1523 T49 77

Ratio H 1998 loOO 1063 2004 1.00 ‘97
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During the period 1930-36 the Japanese comprisad!about one-third of the
fishermen and caught about twiceras many sockeye per boat as the Indians.
This difference in efficiency was cut down when the Indians acquired and
learned to operate the new gas boats, as shown by the data in Table VIII.

Teble VIII. Aversge number of sdckeye caught by Japanese, Indian and
White fishermen at Sunuyside and at all cenneries for

1937 = 41
Sunnyside All canneries (Av.)
Year Japanese Indisn White Japanese Inéien White
1937 930 629 17 925 660 743
1938 1039 743 624, 1090 704 795
1939 1389 1135 833 1403 1080 978
1940 2048 1567 1528 1648 1405 1453
1941 1467 1036 1142 1456 962 1073
Average 1375 1022 1031 1320 962 1090
Ratio ¢ 1.37 1.00 1.01 1.36 1.00 1.05

The Japénese still fished a longer season (by 2 to 10 days) and longer
esch day as shown by a daily catch higher by 5 to 8 fish. In 1922 the
Fisheries Départment reduced the number of Japanese licenses by 10% and the
£.C. Tisheries Commission recommended a reduction of 40% for 1923. The
removal of the Japanese in 1941 loweréd the fishing intensity during 1942
an¢ 1943 while new Indian fishermen were being recruited. This no coubt
accounts Cor the extremely low catch in these two years.

#ithin the Skeena gill-net area the majority of the sockeye fishing
sceurs at the locatinns shown in Figure 4. That is, in the river mouth,
Inverness Passape, west of Smith island, Edye passage and off Finlayson iéland.
These fishing sites are of interest when related to the migration routes

based on tagging (appendix 2) and the path of the fresh water runoff (Appendix
12). '
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Any interference in the fishing effort for sockeye will change the ocatch.
The fishermen belleve that the weather affects sockeye fishing in the following
manner: Southeasterly winds bringing rain, fog and storms drive the fish
deeper sSo that they are caught near the lead line or miss the nets altogether.
Westerly winds bringing good weather cause the fish to leap at the surface
and tolbe caught near the cork line. In bright weather it has been found
advantageous to camouflage the nets by dyeing them green.

The records of Carlisle ceannery for 1943-46 were examined to check on
the efTect of weatier on fisning. These records ~ive the caily averasze fish
per boat an¢ the type of weather on the fishing grounds. It was noted that
in general the best days fishing are bright, ané that a continued period of
rainy westher results in low catches. One week of bad weather at the peak
of the season in 1945 was particularly striking in this regard. The catch
data were empirically split into high, medium and low, and the weather split
into rainy, dull and bright. The results shown in Table IX are the totsals

for the four-year period.

Table IX. Chi scuare test on weather and catch for Carlisle cennery,

1943 = 46
, Weather
Gatch Bright Dull Rain Total
seavy - Observed total 22 15 11 48 x° = 10,98
-~ Calculated total 18.2 12.2 17.8
af = 4

lie¢ium - Observed total 11 9 9 29

Calculsted total 11 7.3 10.7 D .03
Low - Observed total 15 8 27 50

Calculated total 18.9 12.6 18.5

Observec granc total 48 22 L7 127

It is evicent that the bright and dull days yielded about equal catches,
which are higher than those on ralny days. This difference is statistically
significant by the chi sguare test and could be expected to occur only three

times in 100 by chance alone. Whether rainy days affect the movements of the
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fish or the effort of the fishermen is still en open question. It is of
interest that 1943 had the fewest deys of rain yet the lowest catch, and
that 1946 had the most rain, and about twice that of 1943, yet almost twice
the catch.

In conclusion, as the selmon run a gauntlet during their migration and
every effort is made to catch as many as possible while the scason lasts, the
catch per unit e“fort tends to equal the abundance of the population. The
effort directed toward the other species is largely determined by the success

of the sockeye catch. For example, during the lerge sockeye run in 1945 the

boste fished the Skeena relentlessly; and despite a strike of a week!s curation

at the start of the season about 40% more boat cays were fished than in 1947
when tne run was smell and many boats moved off to fish neighbouring areas
such as tne Nass and even ag Tar south as Rivers inlet. In 1945 there was
also a large run of pinks, but the effort (rscted to catch them appeared
troportionately less than in 1947 when both the pink an¢ sockeye runs were
small. Over longer perinds such econonic factors as the dernression in the
1920's and the two world wars had noticesble effects on the fishing effort.
Thus, it is spparent that it is e very difficult task to ascertéin, on the

basis of the data available, a comparative index over the years for effort.

This index would have to consicer the number of bnets, the changes in efficiency

»f gear and fishermen, chances in fishing areas (river fishing compared to
asutsicde fisning,;, effects of weather and economic concitinns ant the mumber

of bnat Ceys ~7 Zishing esgch yesr in the river.




4o Trend in Catch

(a) Methods of collecting dats -

The Skeena catch end pack figures of the Dominion Department of Fisheries
have been examined and compared with the cannery records. Prior to 1938 the
fisheries inspectors collected all the data. Since then each cannery has
reported the catch to the Prince Rupert Fisheries office on monthly and annual
forms. All weekly pack figures are sent to the Supervisor of Fisheries in
~ Vancouver and the total Naas and Skeena pack appears weekly in the British
Columbia Canned Salmon Pack Bulletin. The appencix to the monthly statistical
report showing a breakdown of the eatchlfrom the Skeene river of both canned
salmon an¢ that marketed fresh or mild cured, was the »nly form which gave
a complete picture of the Skeena catch. Starting in 1947 this form was virt-
unally ebandoned and replaced by one for the Bureau of Statistics which gives
the totel nack and by=-products in cwits. for each firm but which is nnt broken
down into the catch for the Skeeﬁa'river. Thus the annual supplemental
schednle with appendix forwsrcec cdirect to the Vancouver office is the mresent
basis for the Skeena catch figures published by the Federal Fisheries Depart-
ment. Uniortunetely these forms do not cover the szlmon thet are handled fresh.
The Frovincisl Fisheries Department also publishes an annual return of *he
canned selmon Trom each srea.

Prior to 1924 tne salmon caught in the Skeena area were not senerated
from the totel pack in the Skesna area, which included few fish from other
districts. The Skeena-caught fish have always been packed on the Skeena,
but since 1924 meny fish have been brought in and packed in the Prince Pupert
area. Thus the number of cases recorded as packed in this area prior to 1924
1s comparabtle to the number of cases of salmon recorded as caught since that
date, rather then %» the total number of cases recorded as packed. This
sresents the problem of accurately seperating the Skeena catch from the Skeena

pack. 1In the case of sockeye care is taken to seperats the catch as accurately
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as possible. In recent years the proper assignment.of the fish caught in
the Finlsyson islapd area has been impossible, but the results from tagging
experiments and the oceanographic survey should help in this regerd. For
the other smecies less care 1s teken and usually an approximate breakdown
suffices.
In this appendix the catch figures published in the Amnual Reports of the
Dominion Department of Fisheries will be vsed, but it should be edmitted that
many errors no doubt are incurred. The following examples will suffice for
the past records. Prior to 1933 the published Provincial and Dominion annuél
. figures are in poor agfeement. The reason appears to be in the distinction
between the Skeena catch and packs In the low year 1942 the Skeena catch as
published by the Dominion Fisheries 1s 34,544 cases, by the Provincial
I'isheries 29,976 cases and by the files in the Prince Rupert Fisheries office
21,976 cases. iihen the total catch figure is broken down for individual
canteries, similar discrepancies frequently occur. For recent years a compar-
ison of the Skeena catch figures obtained by various wethods will now be
oresentec.,

. A cetailed examination of the monthly and annual catch returns submitted

by the industry to the Department of Fisheries lesves much to be desired as

to the accuracy of the catch of esch specics in the Skeens area. A comparison

of ~he totel Skeena cetch figures for 1946 so obtained is as fallows:

Sockeye  Pink Coho Chum Spring Spring
(Red (¥hite)
tionthly 52,650 10,614 16,093 13,959 1,122 462

Canneries

(ceses) Annuai; () 48,852 9,942 13,370 9,829 1,213 690
(2) 52,92¢ 10,737 26,281 11,161 2,029 410

Fresh Fish lonthly 326 809 2,835 2,337 10,761 1,349
Establish-  Annual 233 810 9,605 2,340 7,417 995

ments (cwts)

Gote i # The first annuel figure is from the original cannery return, while
the second total is that published in the Dominion Annual Report.
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When each esteblishment is compared in detail, the differences are
greater but many errors cancel each other in the final totalé.' Which are
the most accurate figures is debataeble. Similar data were extracted from
the files for the period 1940 to 1948 and like discrepancies occurred. The
catch figures for the species which are largely canned (sockeye and pink) '
show smaller discrepancies than the other species. Ilany of the efrors are
Gue to the fact that the fish are transferred so often (particularly those
hancled fresh) that the bookkeepers who compile the returns do not know the -
eiact srea of capture. For this reason the Skeena pack figures show fewer.
discrepancies that the Skeena catch figures.

In 197 {the monthly and annual catch returns from the canneries were
supplemented by our own collection'from the booklkeepers. This check on the
catch,using the form in figure 5, was obtained from the companies involved
as it appesred impractical to place log books on each gill-net boat due to
the large number of boats and the high percentage of illiterate fishermen
(mostly Indians). Liany of the difficulties in obtaining the catch of salmon
in the Skeena area became apparent.. After repeated requests returns were
finally received from all but one cannery. It became apparent thef the number
of salmon, other than sockeye, caught in this area was not readily obtainable
from toe existing breskcown of the cannery recorcs. Tie deta on effort was
alzn not available with any degree of accuracy. A comparison of the total

numter of cases canned in 1947 by four of the seven csnneries is as follows:

Red White
Sockeye Pink Coho Chum Spring Spring
onthly totals @ 22,287  €,370 16,203 7,126 1,012 301
Anrmial totals ¢ 21,222 8,987 7,432 7,114 1,141 251
F.R.B. totals : 21,669 9,608 6,084 7,708 712 %6

Discrepancies are again apparent ané the data were incomplete for the

renmaining three canneries.
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THE: SKEENA RIVER SALMON INVESTIGATION requires the following information to
obtain an accurate picture of the COmmereial Fishery on the Skeena River.

)

A1l date will be considered as confldentlal and are to be used only for
statiatical analysis. .

Your co-operation in cqmpieting this fom, as accurately as pogsible, is
ossential in setting up a sound conservation pdlicy such that the fishery may
yield et & meximum for years to come.

~ Please return the comploted form at ‘the end of the season to0 the FISHERILS
RESEARCH BOARD OF CANADA, PACIFIC BIOLOGICAL STATION, NANAIMO, B, C,

RECCRD OF SKZEN: RIVER SALMON AT+.vuevsssess..s. CANERY DURING THI 194 SSASON.

NOTE~ Supply data for ONLY the Skeena River Gill-nst Area, which is bounded by
Finlayson, Dundas, Stephens and Porcher Islands (See Map).

1., EFFORT Number of Boats | Period of Fishing Total Humber
' Whites{ Indiang Stert Finigh..{ of Boat days

Spring.Gill—NetS saveshstsscs et deorrssoedecisoacsane o!ooo-..;otnoo
SOCkeye " " 3200 0th et et oeurdienorstodbee oottt denon et any @O

COhO " " tovsebrrareesesdossrrrrodsectercsriniecsoescoceerioae

Sockeye {Pink . Springs Coho Chum | Steelhead
2. CATCH ’ Red | White ] Jacks
Total
Number of Fish eeeanrsaforosaqererdonssnadencenidionseadecrenaloracagnanns
Weight of Fish sevevseeriocovndeceodioroacfieraasfossssodocaseafessrnennnnsy
Na, 0Ff Caseg 481lhSsavseestosriodrenedvrssaaforesrafinsnsadecesasf{nanocnsosonst

3. CALCUL.TIONS
AVErage

No, of fish per oot eevvefvoveedecisfocercsfoovonafosancadosoacel{ororoasvins
No. of 1bs DPor CasS8 svseedssenodecinfoveeoatoanccatocnsasdocnesodecnsvacossac
NO..Of fish per ea&e..... .lccc?cou. e veesodecsesopeenarsfuoresesicoesestanscasy
Weight per fish svacersvedeiensdincslooeesalossonsiosneendenosocdesononasenad

4, iny general rcomsrks on the fishing conditions or suggestions for the botter mahe-
goment of the fishery will be appreciated,

corﬂpiléd byiitutlvbﬁollJIQIllt

Figure 5. Skeena;salmon catech form used in 1947.
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In connection with the 1948 program to recover marked fish from the
catch during July, the total number of fish caught in the Skeensa area was
obtained from the cannery tally sheets end checked against the monthly
returns submitted by the cannery to the Fisheries Department. As the tally
sheet figures are in numbers of fish and the monthly returns are in cases,
a comparison of the number of fish per case will indicate the discrepancies
in the figures as the number of fish packed in each case are in general
similar from cannery to cannery.‘ The number of fish per case for five of

+he canneries are as follows:

Reé White

Snckeve Pink Goho Chum Spring Spring
1, 16.3 30.0 12.1 10.0 3.2 36k
2 13.4 17.4 10.6 7.2 17.6 5.6
3. - 13.2 21.1 5e2 VA 34 1.2
s 12.7 11.4 40 - 7.0 3.4 Re7
5e 13.2 11.3 1.2 23 1.7 1.2

Averace conversion factors based on cdata of previous years

12.90 18.0 8.0 8.0 6.0 40

It is clesr that there is poor agreement between the number of fish

nn the tally sheets and the number of cases reportec, particulsrly in species
otuer than socxeye. In the case of sockeye, the errors which came to liznt
were: (1) OJne cannery was still using the 1935 srea for Skeena caught fizh
nr in other words was including all fish caught north »f Tugwell island as
dass fish, (2) Another cannery nad cannec¢ 2020 cases of sockeye which were
transferred on their books to another cannery but the latter failed to report
them. I* is again clesr that for species other taan sockeye the bookkeepers
must guess-estimete the Skeena catch.

nith trhe sbove criticisms in mind, it is obvinus that the Skeena cstch
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figures, as published, cannot be accurate but thet fney may serve in a
penerel way to show thne reletive Skeena cetrh from yesr to yeer. Since these
figures are the only ones available Zor past years tiey mist be used to cecice
the trend in the fislery. Trus, althouch a cneck has been mace on their
absolpte accuracy, no coucerted attempt was directed to collect'combletely
accurate figures [or any one year. If accurate ficures sre to be obtained

in the future they must be collected directly from tue fishermen as soon as
the fish sre caught. It 1s a-narent that bookkeepers are not in a pasition
to separate the fish landed into the area in which they are caught. In
addition the Tisheries Research Znard has n-~ leral authority to collect the

figures with the result thet inagcursie ané inconrlete returns can be and are

&

L

sent in. Tre multinle sales slip system ab voesent in use in Uhie western
States and recently recommenced by Dr. 3.L. Burton should result in better
catch per area figures as the data is recorcec ot tire the sriginal purchease
is mecde from the fishermen sn the fighing grounds. If this system is adomted
by the Fisheries Iepertrent then meay »f the forms at ~resent in use coulsd te

N

mrafitanly elindnatec and orobably belier cooverstion solicited from both the

indvstry end the fishermen. (See recowencatinons re Statistical Proagramne ;.
{b) Conversinsn factors -
F

In »srder to convert nwwiter o zases e~ cvts. o7 salmon intn numiers of

e

fish the numeers shrwa in Teble £ ave been found to revresent the average

canc ttisne nver the esors.

Table X.  Average welsnt per Fisn send number of fish ver case for
Skeeng river salmon

Saecies weiznt ey Tish Fish per cacse
Sockeye 6. 12
Pink 4 15
Ghum ° 8
Cono e Q
Rec¢ Soring i2 5
white Spring oA I3

I~
=
9 s

Jack Snoring



48 pound case of canned salmon.

Using the above figures, 72 lbs. of rew fish are required to fill a

The government conversion figures for

the number of pounds of raw salmon that are equivalent to a 48 1b. case

were &4 prior to 1939, 80 from 1939 to 1943, and 75 from 1944 to the present.

Year

1904

06
o7
o8
09
10
11
12
13
1A
16
17
18
19
20
21
22
23

25
26
7
28

30
31

32

SN NE NS S SR S S S SN S

Table XI The Pack and catch of canned salmon (in number of cases)

for the Skeena River, 1904 - 1947 as Published in the
Annual Reports of the Department of Fisheries.

Sockeye Pink Coho “hum
93,404 30,529 10,315

84,717 74523 74247

86,394 38,991 16,867

108,413 25,217 15,247

139,846 45,404 10,075

87,901 28,120 11,249

187,246 13,423 11,531

131,066 81,956 23,376 70
92,498 97,588 39,835 504
52,927 66,045 18,647

130,166 71,021 16,378 2,329

116,553 107,578 32,190 5,769
6,723 73,029 73,029 17,721
65,760 142,319 38,456 21,516

123,322 161,727 38,759 22,573

184,945 117,303 36,559 31,457
90,869 177,679 18,068 3,834
40,018 124,457 45,033 1,993

100,615 203,555 24,673 17,668

144,732 181,338 26,907 25,603
77,785 127,226 38,029 10,687
21,149 130,083 39,148 74,308
82,307 170,586 30,153 46,382
22,357 210,064 30,209 63,527
e3,028 38,903 25,209 9,656
23,924 38,761 25,623 18,659
34,524 191,812 18,751 11,792
34,559 209,579 30,194 17,751
77,714 94,346 27,132 3,625
72,014 95,305 37,456 4,835
120,952 214,266 24,191 2,327
132,372 275,642 29,203 5,057
92,029 44,807 10,737 2,610
107,936 41,264 20,146 2,293
52,624 32,519 20,549 28,756
59,916 58,261 48,312 32,549
27,692 79,932 21,366 10,970
30,506 95,783 39,396 15,71

White
Spring

Red
Spring

20,261
14,598
20,138
10,372
13,37
11,727
9,546
15,514
19,332
23,215
11,529
15,069
18,272
13,586
16,013
19,651
37,403
18,599
7,080
8,863
9,511
17,811
19,185
17,296
17,296
13,595
14,856
4,121
5,043
3,795
3,795
6,529
6,67
7,040
7,040
14,268
16,278
6,805
2,626

Steel
Head

1,798
3,743
1,883
4399
2,672
1,218
498
1,050
418
214,
700
713

Pink & Jack
_ Spring

3,624
2,198
2,722
5,591
2,885
1,361
1,657
1,657
966
966
1,609
3,567
988
988
41
441
1,047
1,047
2,28/
2,28,
9,419
9,419
Ll

bty
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Year Sockeye Pink Coho Chum ihite Red Steel Pink & Jack

Spring Spring Head Spring

1934 # 54,552 27,62% 21,208 6,242 860 6,809 131 592
# 70,654 125,163 54,470 24,388 260 6,844 114 492

35 4 52,879 81,263 2,122 23,498 182 3,422 14 429
# 64,140 99,412 45,512 31,207 128 2,443 12 429

36 4 21,960 92,997 32,142 15,343 356 3,781 33 414
# 97,323 178,299 55,198 36,892 435 4,883 33 455

37 £ 41,023 57,623 14,573 10,027 315 3,704 21 382
# 55,811 72,455 34,502 37,431 315 3,788 21 382

38 4 46,998 69,299 38,542 14,668 259 2,916 L2 1,141
#73,520 146,676 100,658 34,785 250 3,361 42 1,165

39 4 62,328 91,559 27,115 6,360 336 3,124 55 1,396
# 96,358 127,521 48,973 15,666 348 3,227 55 1,488

40 4 116,505 46,687 19,196 4,68 396 4,708 130 1,017
# 133,85, 91,612 62,516 &2,114 571 5,88, 133 1,113

L1 F 81,183 51,389 45,291 12,138 368 3,929 1,890 641
# 110,544 732,896 126,557 54,457  AAB 4,695 2,261 703

42 F 29,976 47,219 36,396 10,611 617 5,305 3,117 609
#.57,539 146,322 70,235 31,481 232 5,250 3,670 271,

L2 F 27,250 53, 203 40,281 6,408 379 964 1,953 441
i 81,476 122,040 63,639 57,580 623 1,443 2,223 239

b 67,255 45,833 14,810 7,173 193 899 2,395 468
# 92,203 190,272 32,160 47,072 289 1,176 2,725 664,

45 # 103,940 69,149 33,673 9,321 363 1,208 1,539 725
# 117,860 211,140 51,905 44,104, 389 1,32, 1,612 827

46 4 52,928 10,737 26,282 11,161 410 1,591 2,358 438
# 72,319 50,799 33,534 1,633 551 1,864 2,523 579
47 4 32,511 13,12, 12,166 8,22,  A1l4, 1,376 2,051 326
# 65,429 47,831 35,522 97,476 531 1,688 2,237 39%

Note: # - Catch = Pack of fish caught at Skeena regardless of where canned.

# =~ Fack = Pack at Skeens regardless of where caught.
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(¢) Fluctuations in the total annual Skeena catch figures for each gpecies -
The number of cases of each species of salmon packed on the Skeena from
1904 to 1947 and the number of cases caught from 1925 to 1947 ere published
in the annual reports of the Dominion Department of Fisheries. The data
are presented in Table XI. It must be recalled that the catch of the salmon
populations spawning in.the Skeena is represented by the pack figures up to
1924 and the catch figures since that date. As each species presents a
separate proBlem they will be cdiscussed one at a time.

Sockeye Salmon Cstch

As all sockeye are eventually canned the number of cases given in Table XI
represents the relstive catch from year to year. As a limited supply of sockeye
ere fished intensively each year the cstch in a general way must indicate the
size of +“he populatinn. The relstionship »f catch and populetion size for the
last few years will be vresented later. The Skeena sockeye catch from 1904 t»o
1947 is shown in Figure 6. The trend is shown by means of straight lines fitted
by tre method of least squares. Frior to itne turn of the century tne csatches
incressec -iith the development of the fishery to aporoximately 1000,000 cases
pver year. ¥For the neriod 1904 - 1924, althouzn the catcn fluctuated arouna
an average of 107,000 cases to a fugure of over 127,000 cases in 1910 anc to
e fipure uncer 53,000 cases in 1913, %he trend line indicates that an over-all
decreesse of 3,000 cases occurred in the catche. Similarly, the catch from 1925
o 1945 fluctuated greatly with an over-all decresse of gbout 12,000 cases.

For some reason the trend line for this latter perisd is about 30,000 cases
below the 1904 - 1924 neriod. Thus, when the whole period 1904 - 1945 is
considerec., there is a sharp decline of sebout 50 per cent. or 59,000 cases in
41 years. liauch of this is due to the cCecresse of 23,000 cases during the
period 1915 -~ 1935, It was in tiids period around 1925 when the number of

Japanese licenses wss decreased from 640 to 295, the river bounderies were
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The catch of sockeye salmon from the Skeena river area,
1904 to 1947. The heavy trend lines were fitted by the
method of least squares.
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lowered and when the first attempt was mede to separate the Skeena catch
figures from the total Skeena pack figures. From the foregoing it is evident
that there has been a gradﬁal decline in the sockeye catch gince 1910. It

is of interest that although the total Skeena peck figures (table XI) indicste
an upward trent (16,000 cases) for the period 1925 to 1945, the pack figures
for thw whole period elso show a marked decline despite the fact that fish
nave been brought in from other areas in recent years. The average sockeye
catch for the last 20 years is 68,000 cases and the average sockeye pack is
81,000 ceses. Thus the sockeye catch has declined greatly from whét it was

at the pesk of the fishery.

The large annual fluctuations of the Skeena catch, which have varied
as much as four times from one vear to another, héve followed a regular five
year cycle since 1930 except for the failure in 1935 and the success in 1943.
This is surprising as it is known thatlthe four and five-year age groups
aproroximately of equal size. The cycles in the Skeena catch follow in &
general way those in the *otal Bfitish Golumbia pack if due cohsideration is
given to the large catches on the Fraser every four yesrs. This similarity
is not apperent to the same degree when the Skeena catch 1s compared with
the Alaska pack. From a study of the weekly sockeye catches the run is under ;
way wnen tle fishing season starts on the last Sunday in June, reaches a peak
in tre latter vart of July and¢ is almost over by the midcle »f August.

Over S0 per cent. of the pink salmon in this srea are canned anc the few
whicn are 1ancled fresh are either used Zfor talit sr filletted. The effort
devoted to tine cabtch of Skeena pinks varies Ifrom year to year as it 1s affected
to some degree by the size »f the preceding sockeye catchs As the majority
of the pinks pecied on the Skeena in recent years have been brousht in from
other sreas, the splitting of the Skeena pack into those caught within the

Skeena ares 1s of little consequence to the canneries and the result is that
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the Skeena oa&ch_figures are less réliable than those for sockeye.

With these reservations the catch figures of Skeena pinké presented in
Table XI are shown in Figure 7 to portray the general trends for this specieé.
The pink catch commenced about 1910, rising to a peak from 1920 to 1930 with
the even year population the largest one. For some reason, probably biolo-
glcal rather than economical? the large run in 1930 resulted in the drastic
failure of 1932. In this regard the Skeena catch is similar to the total
British Columbia pack and it is probsble that the cause was the same in each
case. Since 1930 the catch has been greatly reduced and in the last few
years the catch in the odd years has been larger than in the even. In the
last two years, 1946 and 1947, a new low for each cycle has been caught but
the larger catch in 1948 indicates that the average year cycle may have
recovered. The average Skeena catch for the period 1925 = 45 is 82,000 cases,
while the Skeeﬁa pack is more than twice this figure.

The pink run starts sbout the middle of July and is over by the end
of August. Ilany cannery managers feel that since the lowering of the river
boundary in 1935 the best gill-net fishing grouncds for pinks in the river
proper have been closed off. If this is true it is surprising that the pink
escapenent has not noticeably increased in recent vears.

Chum, Cninn snd Snring Szlmon

As a larger provortion of chum, cono ané spring selmon are nanclec fresh
it is necessary tc deter:ine these quantities anc adc tiem to the quantity
canned. Unfortunately the “resh fish c¢sta are not published, anc it was
necessary to obtain the quantities caught in huncéredweights from the files
of the Department of Fisheries at Prince Fupert. As the Skeena catch was not
sevarated out Ior all fresh fish establishments prior to 1941 an estimate of
the number of salmon hancled fresh during this period (1930 to 1940) was
obtained.by deducting the number of canned from the total catch figures in

hundrecweights given in Teble XII. This necessitates the use of ‘tne
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Figure 7. The catch of pink, chum, coho and spring salmon from
the Skeena river area, indicating the proportions used
by the fresh fish and canning industries.




conversion factors in table X. In the process many discrepencies came to

light so that the data from 1930 to 1940 should not be considered too scourate.

Since 1941 the Skeena fresh fish catch figures, in hundredweights, were

obtained from the annual returns submitted to the Department of Fisheries.
These data are more accurate but there still remains the problem of the

proper splitting of the Skeena.pack into the Skeena catch.
estimates (in thousands of fish) of the numbef of Skeena-caught fish which

are handled fresh are presented in Table XIIT.

Teble XI1. Total Skeeng Catch in Cwts for 1930=47

Year

ol

1930
31
32
33
34
35
36
37
38
39
40
41
42
43
ld,
45
46
47

Sackeve
78,067
4y y 353
23,266

Pink

167,020

3¢,052
23,045
67,277
23,752
60,656
64, ,620
48,751
594479
ey 9L,
38,746
42,509
39,720
4/-#,336
37,018
56,337
9,533

10,826

Goho
28,818
14,299
19,195
19,887
19,920
28,803
32,141
21,560
43,573
30,845
17,474
39,171

31,308

30,419
26,106
34,762
33,184,
15,590

Chum

3,364
25,667
10,192

5,667

2,268
12,038

9,229
12,706

5,875

4,029

9,748

8,641

6,243

5,995

7,560
13,719

8,111

The best

Spring

35,931
16,447
29,961
15,536
21,210
13,860
9,193
10,804
10,366
13,054
2,445
7,932
8,234
6,482
12,010
8,090
11,758
12,148
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Table XIII. Skeena Catch Handled Fresh in Thousand of Fish

1930 = 47.
fear Sockeye Pink Coho Chum Spring
1930 27 5 150
31 60 .15 36
32 12 22 15 34
33 22 10 38
34 12 22 5 64
35 25 100 15 48
36 55 23
37 12 105 10 30
34 25 120 5 30
39 50 105 5 40
40 35 28 5. 16
41 1 35 54, - 96
42 - 37 23 2 23
43 1 20 L5 2 38
Al 3 63 134 7 76
45 2 118 105 g 49
L6 A 21 106 26 78
L7 1 7 67 22 70

The trends in the catchés of chum, coho and spring salmon are shown
in Figure 7 besec¢ on t..e number of cases canned, mresentec in Table XI, and
tie numbers of fish hendled fresh, presente¢ in Table XIII.

It is apparent that most »f tre chuns sre canned and that less than
10 p=r cent. are ﬁsed fresh. From the start »f the fisnery ebout 1915 up
tn 1932 the chum catch fluctuated crestly. OSince 1932 it nas reneinec
more uniform. In this regard it is similar to that of the pike, except .
that curing the latter periosd the catch hes net fallen off to such a marked
degree. The saverage Skeena chum catch or the perind 1925 - 45 is 9,000
cases, or about 2 per cent. of the total British Columbia pack. The run
sterts in July, has a peak in September, and is over in November.

Since 1904 the coho catch has increased steacily up to the present,
with the largest catches recorded in 1932 end 1941. In recent years the
fresh fish houses have handled more fish, which has varied from 25 tb 60
per cent. of the catch. Becesuse of the long migration of this species and
the ure o€ the trolling method »f capture far out in the ocesn, it is diff-

icult to obtain a true picture of the Skeena population from the total pack




' ;figurés. The average Skeena coho catch for the period 1925-45 15127,000
cases (15 per cent. of the total British Columbia pack). The Skeena pack
is more than twice this amount. The run starts in June, with a peak in
August, and ends in October.

The gpring catch increased in size from 1906 to a peak in 1920 and since
then it has fallen off. As in the case of ooho, it is difficult to obtain
a true picture of the Skeena population for in recent years the fresh fish
industry has hancled from 60 to 90 per cent. of the fish. The exéeptional
. number hrandled in 1930 by the fresh fish houses was probebly composed of
a lerge number of springs from rivers other than the Skeena., The percentage
mild cured varies from 1 to 25, while that canned varies from 5 to 30. From
5 to 30 per cent. of the springs caught have white flesh and market at a
greatly recuced price. vThe average catch of springs on the Skeena for the
period 1925-45 is 8,000 cases, (35 per cent of the total British Columbia
pack) while the spring pack on *he 3keena has been more than twice this amount.

On the basis of tagging returns the spring and coho salmon may be
captured in an érea 100 »r more miles in.any direction from the Skeena mouth.
The sockeye have a more local distribution of 30 miles except in a north-
westerly direction from whence they may come at least 150 miles. The pinks
and chums uave a still more restricted range. Thus, for all smeciles »f
salron it 1s ¢ifficult to sepsrate the Skeena ponulation from the oceszn catches.
ilowever, the existiiz fipgures for the Skeena cetch indicate thet the sockeye,
nink and orobebly the chum populatiohs have declined over the yesrs, while
those of coho an¢ srring appear to have remalned more constant,

During the investigation certain detailed records (éaily, monthly and
annual figures) for each camnery and fresh fish establishment in the area
an covering the perind from 1940 to the present were extracted from the
files of the Fisheries 2ffice in Prince Rupert. Catch data were sl1so

sbtained from several cannery ofices. However, as these data sre of a



confidential nature they will not be presented in detail but have been

) deposited in the files of the Skeena river salmon investigation. In summary,
when these data are coﬁverted from cases and cwts. to numbers of fish (using
the conversion factors given in Table X) they represent the best estimate of
the number ofrsalmon caught in the Skeena arem. With full knowledge of the
inaccuracies involved the total numbers of fish caught each year since 1940

are represented in Tsble IV.

Table XIV. Annual number of selmon ceught in the Skeena in
Thousand of fish, 1940 = 1947,

White Red
Year Sockeye  Pink Coho Chum Spring Spring.
. 1940 Canneries 1,374 832 135 33 1 27
Fresh Fish - 1 2 == 2 2
Totals 1,374 . - 8 - -
1941 Canneries 961 260 357 a0 1 21
Fresh Fish 1 35 1A = b 20
Totals 962 895 411 20 7 111
) 1942 Canneries 382 913 300 85 2 41
Fresh Fish - 37 23 2 1 22
Totals 382 950 323 37 3 63
1943 Canneries 337 499 316 51 1 8
Fresh Fish 1 20 A5 2 3 35
Totals 338 519 361 53 4 43
. 1944 Canneries 804 826 152 58 1 5
Fresh Fish 3 68 134 1 5 71
Totals 807 294 286 65 6 76
1945 Canneries 1,224 1,262 268 73 1 9
Fresh Fish > 118 105 & 3. 46
Totals 1,226 1,390 373 81 A 55
1946 Canneries 5386 145 107 63 1 7
Fresh Fish 4 21 106 26 6 72
Totals 590 166 R13 89 7 79
1947 Canneries 384 209 140 63 1 g
¥resh Fish 1 7 67 22 5. 65
Totels 385 216 207 90 6 73



5¢ Detailed catoh and effort data for Sockeye salmon

Lacking accurate detailed data for the total Skeena catch and effdrt,
a group of fishermen, from one of the larger canneries snd for which daily
gockeye catch records were avgilable back to 1935, was used as a representative
sample of the total fishery. A4 coméarison of the catch and effort data for
this sample (Figure 8) should be made with that for the whole fishery
(Figures 3 and 6).

The data for the whole fishery used in the figures were presented in
tables V and XI, while that for the sample is given in table XV. It is
evident that the sample which compfises‘about one-quarter of the total catch,

is in general similar to the whole fishery.



TABIE XV

1925

1936 1937 1938

CATCH = Number of fish

Japanese

Indian
White

Weekly total catch

40,776
39,579
13,550
93,905

lst week ending:

125,957 66,008 75,827
64,514 32,709 37,142
11,299 _ 3,667 5,016

201,770 102,384 117,986

July 7 July 4 July 7 July 2
Week 1 -~ 10,000 23,000 5,000 16,000
" 2~ 10,000 29,000 10,000 12,000
" 3~ 23,000 40,000 21,000 13,000
" 4 - 20,000 39,000 17,000 24,000
" 5= 15,000 32,000 24,000 20,000
6 = 9,000 18,000 11,000 15,000
" 7 - 7,000 15,000 14,000 13,000
" g8 - - 6,000 = 5,000
Totel =~ 94,000 202,000 102,000 11%,000
EFFORT - 1935 1936 1937 1938
Number of Boats -
Japanese 40 72 71 73
Indian 63 63 52 50
White 2y 11 4 _8
Totals 130 152 127 131
Total Boat Days Fishing |
Jeapanese 1,309 2,602 2,075 3,006
Indian 1,884 1,902 1,416 1,962
White 701 418 110 252
Totals 3,854 45922 3,601 5,220
Averaze days fishing per boat
Japanese 33 36 29 41
Indian 29 30 27 . 39
White 26 24 28 32
Total wWeeklv Days Fishine
week - 1 663
n 2 640
n 3 703
" 4 710
n 5 677
u 6 666
1 7 648
1 2 5113
Totel 5,220
CATCH PiR UNIT ErFIORT
Aversge fish cauziht per bost-season
Japanese 1,01¢ 1,749 G30 1,039
Indian 644, 1,024 - 629 73
White 5C2 565 L7 62/
Average number of fish ner boat-dsy
Japanese 31 49 32 25
Indian 22 34 23 19
White 19 28 32 20

SUMMARY.
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Figure 8.
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the Japanese had continued fishing.
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It should be noted that up until 1942 about 50 per cent. of the fishermen
in the sample were Japanese. -8ince their removel the Indlans and whites have
only pertislly replaced them so that the effort shown by the total number of days
fishing each year has been reduced (Figure & - b). On the averaée the Japanese
fished a longer sesson (2 to 4 days more than Indians and 2 to 9 days more
than whites). They also fished harder each day as shown by their consistently
greater efficiency (higher daily catch per boat - Figure & - ¢)« The average
daily catch from 1935 to 1941 for the Japanese is 37, for the whites 29 and
for the Indiens 29 fish. During the sa:ﬁe period the Japanese caught an
average of 1,378 fish per season, the Indisns 1,023 and the whites 922.

Thus since the reﬁoval of the Japanese in 1941 the intensity of the fishing
effoft and the resulting number of fish caught must be lower. In this regard
the extremely low catch in 1942 and 1943 is probably due in part to this fact.
If the Japanese had been allowed to continue fishing the total 1942 and 1943
catch would probably have been higher (see dottled line in Figure 8 - a) and
allowing for the competition between gear the catch by the Indians and whites
would have been correspondingly lower. |

In this sample only gas boats are involved end the érum which was intr-

oduced in 1942 after the Japanese left, was in general use by 1944. The

w

' fluctuations in the number of fish (Figure 8 - a) and the catch per unit

"(Figure 8 - ¢; have given peaks four, five and three years apart respectively.

Nineteen forty-five waes the highest year, and if there had not been a strike
at the first of the season an additional 40,000 fish would probably have been
caught. | .

The total number of fish caught per week, given in Table XV is‘shown
accumulatively in Figure 9. TFrom these weekly totals it would appear that the
run is usually under way (particularly in 1945) when the fishing season starts
end is virtually over around the middle of August when the fishing season is

finally closed. This unequal utilization over the years must have some effect
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o the conservation of the runs to individual tributeries. It is evident
that there is considerable variation in the catch from week to week, some-
times due to weather conditions adversely affecting the fishing and other
times epoarently due to.fluctuations in the size of the run. Thus analysis
of the first few weeks of the fishing season gives only a general prediction
of the size of the run that is in progress. The time at which fift& per cent.
of the run has been teken has varied from July 18 to 23 with the exception |
of 1948 which was July 25 the latest year since 1935. At presert it would
apbear that the exceptionally large and late run in 1948 was associated in
part with abnormal weather conditions as well as with the occurrence of & large
number of jJacks in the 1947 spswning escapement.

The number df boat days fishing each week given in Table XV remains
relatively constant from sbout July 10 to August 10. Prior to this period
the fishing effort is somewhat reduced and following it the effort falls off
rapidly. It would appear wise to curtail the season in August and spread

the effort more equelly over the run.

6« Oyvcles in the Catch as & Basis for Prediction

(a) Sockeye -

The only age data available from the past for Skeena salmon are the
scale collections from sockeye., These data are published annuslly in the
Provincisl Fisheries Department'!s reports. The age and the proportionate
number of sockeye cases caught in the Skeena river from 1917 to 1946 are
presentec in Table XVI. t is evident that tue majority of the fish are either
L or 5 years of age. From 1917 to 1936 the four year olds comprised 50% of the
catch, but the aversage for tne last ten years has dropped to L2.3%. For this
latter period tne 5 year olds averaged 53.6% of the catch.

In orcer to determine the accuracy of predicting the catch on the basis

of the age groups and the size of the cetches, the predicted catch given in
Table XVI, was celculated by totalling the number of cases of each sge class

thet wre packed in the year of the spawning cycle, four, five or six years



previously. This assumes that the age composition of the “s'amplé"'is.
representative of both the catch and the spawning escapement. Also that
the size of the ocean return is directly related to the silze of fhe ‘previous
escapements, or in other words that the age classes show a repeatsbility in
the size of the class. That the accuraéy of prediotion is poor is shown by
the plottingé of these predicted catches against the actual catches in
Figure 10. The coefficient of correlation 1s .48 which is just significant (P= .02
For example a predicted catch of 50,000 cases has resulted in oatches in the
past of from 25,000 to almost 100,000 cases.
The poor relationship is no doubt the result of errors in both the
date and the assumptions. It mey be conceded that the random sampling of
about 2,000 sockeye each year represents the age composition of the commer-
cial catch. However, it will be shown later that the catch is a selected
part of the sockeye population. This 1s due both to the selective action of
the gear as well as the time of the fishing season. It is sufficlent here
to state that more of the older males than females escape prior to the opening
of the fishing season and that more of the younger males, "jacks", pass through
the gill-nets with the result thet in recent yeers about 65% of the commercial
cgtch is composed nf females. That the number of fish of one age class fail
to propagate themselves in avpredictable menner is indicated by the fact that
the pr§poriionate size'of the catches of 4o or 55 fish coes not show a regular
four or five year cycle respectively. The coefficiont of correlastion based
on the data in Table XVI for the size of the four year olds in the catch of
one year compared to that of four years previously is .43 (P is greater than .02).
Similarly the coefficient of correlation for five year olds is .50 (P is less thgg)
Such factors as the great regenerative powers of a fish population, the . .
apparent low efficlency resulting from a heavy spswning, the intense weeding
out tuoat teles place in a large ocean run, all contribute to the complicéted :
relationship which must exist between the escapezent and the résulting ocean

return.



The percentage of each age cless and the proportionate
number of sockeye caught in the Skeens river from 1917 to

(in thousand of cases)
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Table XVI
Year % Cases
1917 57 38
12 51 62
19 27 50
20 15 14
21 69 28
22 70 71
23 56 74
24, 23 33
25 51 40
26 62 51
Aversge: A8.1  46.1
1927 62 52
28 51 18
29 52 48
30 2 51
31 40 37
32 L2 23
33 57 16
34 58 32
35 49 26
36 67 55
Average: 52,9  35.8
1937 45 18
38 64 30
39 50 34
40 80 03
41 29 32
42 26 11
43 39 11
44, 37 25
45 20 21
L6 12 7
Average: 2.3 28,2
1947
48
49
50
Grand
36.7

Aversges [7.6

M~ ROV VW D U

)
N

436 27.2 10.0

Cstch Catch
3 66 -
7 123 -
7 185 -
7 91 -
1 40 -
2 101 -
9 132 106
1 145 148
1 78 105
2 82 €9
L 104.3
1 8/ 103
1 25 83
2 78 159
1 131 29
2 93 82
6 53 51
1 28 6L
1 55 21
1 53 117
2 82 78
1.8 6942
] 41 42
2 47 49
3 68 50
1 117 32
1 8l L,
1 30 53
2 28 51
3 68 127
5 104 57
5 53 50
63.7
30
41
A
88
79.1
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CATCH IN CURRENT YEZAR

Relationship of the current year catches with parent year

catches plotted from data in Table XII.

The correlation

coefficient (r) for the totel eateh from 1923 to 1946 is

.48 .,

and for the S5p catch from 1922 to 1946 50 .

That for the 4o catch from 1921 to 1946 is _ .43 ,
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It 1s pertinent 'bhﬁ'b at Karluk Barnaby (l944),no correlation was found to
exist between the counted escapement and the resulting commercial return over
16 years and for the years 1921-26 the ratié of cétch'to escapement varied. from
.8 to 1.2. Thus the age and caﬁch dats does not provide a usable basis for
predictioh of the escapement or the resulting catch.

As the catch indicates the exploitation by the fishery it is interesting
to examine the cylces in the cetch slone. Since 1928 g five year ﬁ&thm is

evident in the catches (Figures 6 . . | ) excent for the fallure in the 1935
.85 (P<"”)o~«?m7” IS 5

and the success in 1948. The conefficient of correlationsare .4¢(P>4quughdzy/75fbdw

far predicted catch based on the catch five years mrevious. Thus in the last
21 years a regularity has occurred in spite nf the seasonal variations in
physicel, biological and economic conditinns which effect the catch. The
catch figures alone form a reasonable basis for future prediction on the basis
of a five year cycle with only 2 exceptians iﬁfiast 21 years.

An glterastive method of using the age and catch data #n Table XVI has been
demoastrated by W.F. Thompson (1945) wherein a ratio is calculated and

termec the "index of success of return"., Following this method the years of

depletion are those in which the catch failed to répeat itself on twhe basis

of =2ge composition and the size of catch of the narent year or years. The
ratios 27 the catch »f the return years for ea:zn are class dividec by the cabeh
AT the perent earsx 100 were calculated from Teble XVI en¢ the resulting index
preseatec in Tigure 11. In the 24 yeers Trom 1?33 to 1946 there was a total

of 14 yezre »f depletion in which the predicted catch was too high, The 1925
to 1920 merisd invnlved all age classes and is most criticael in causing

the overall cdecline in the sockeye catch. The 1933 to 1935 period also
involved all age clésses and the depletion of the 52'5 and 63's rersisted

to cause a small decline in 1937 and 1932, In the 1942-44 period only the

4o's and 53's failed to return. The failure in 1946 was again due to all

classes except the 63'8- In general the 4o group has controlled tue time of
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depletion but the other groups, particularly the 53's, have added
varigtions to the size and duration of the perinds. Over the years the

older age groups have been most adversely affected as indicated by the ratio

}of the number of years of abundance to years of depletion, 52 w +23; 63 s +9;

50 = 763 bin = 1.0. The five and six year classes accounted for the peak
catches in 1930 and 1945, while the 1940 high was due to the abundance of
L=year olds. The 1935 péak did not materielize as all age classes failed,

although the catches in 1934 and 1936 indicate that a peak should have been

expected.

(b) Pink Salmon -

As these salmon always mature at.two years of age,'thé two cycle years,
odd and even, represent distinct populations. When the correlation between

catch in one year anc the resulting return two years hence is considered, a

low correlation value is found for the odd year cycle (coefficient correlation = 5

significant
with P = .02), and a highly one for the even year (coeffient correlation = .93).

In the even year cycle the outstancing difference nccur in the good returns
from the yeérs 1910, 1916 and 1934; and the drastic failure from the year
1930 and 1945.

The application of the index of success of returnAapplied to pink salmon
is shown in Figure 12. It is evident that the catch of one year gi&es'a poor
indication of the size of the catch two years hence. This means that the.catch
is either a poor indicetion of the size of the escapement and hence the popu-
latinn, or that the factors which inflvence catch, escapement ahd resulting
return are extremely variable. Since the failure of the large cycle of 1930
to repeat itself in 1932 the even year cycle has had only one succesé - 1936 -
and six failures, while the odd year cycle has increased the importance with
three successes and three fallures. The catch in 1946 ané 1947 has produced
a record low in both cycles, but in 1948 the catch would indicate thet the even

year cycle nas reverted to an average condition. Thne catches of pinks in
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Southeastern Alaskﬁ do not show the same cycles, for the fallure during ﬁhe
1930's was not as bad as in northern British Columbia and éllithe last féw.
years have been low with the exception of 1941 and 1942.

From the sbove it is evident that any prediction based on catcﬁ alone
will be inaccurate, In pink salmon it would appear logical to apply a
correction, to any prediction based on catch, for the effect of the gtream
discharges during the spawning year. When one realizes that the last two
pink catches are the lowest on record yet the seedings were good, especially
in 1945, and that the condition is more general than in the Skeena area alone,
it is evident that the cause should be sought in meteorological conditions.

The reinfall date indicates that August and September 1945 were dry,
~ which corroborates the field.observations that the pinks had difficulty
getting from the main Skeena river into thé tributary streams and that the
areas available for spawning were reduced. Following this dry period except-
ionally high rainfall around Terrsce in October and November resulted In
Iextreme freshets which undoubtedly scoured the spawning beds quite thoroughly.
In 1944 the conditions were reversed as the rainfall was high during july,
August and September and low for October, November and December. This would
result in easy access to the spawning beds with probably later drying out
and frost damege to the eggs, as reported from Gold creek during the winter
of 1945-46.

The cateh plus escapement of tre Skeena river pinks has been compared
with the sum of the means of the stream discharzes in August anc September;
The following sources of error must be kept in mind. In piﬁks the Skeena
catch is poorly separated from'the total Skeena pack. Thne escapement figures
are quite inaccurate as they are based on subjective estimates. It is of
interest that in the odd years the escapement estimates vary with the size

of the cateh but in the even yeérs a similar relationship does not exist.
The best stream discharge records available are for the Bulkley river where

comparatively few of the pinks spawn. However, in general they show




were svallable for thé pink spawning areas, rather than for thé Bulkley rivér,
a better correlation between catch and stream discharge of the spawning year
shoulc be achieved. |

The cycles in the catch and predictions therefrom for the chum, coho
and spring salmon will not be attempted. A thorough study of the fresh fish
establishments and a more accurate separation of the Skeena catch figures

would have to be made before any cycles could be established.

7. Effect of Fishing Effort in Causing Decline

As a study of the mature sockeye and the spawning grounds of the Skeens
has disclosed no evidence of a change which might be considered as imposing
any new restrictions on the success of spawning in recent years, we must
examine the effect of man's exploitation as the chief possible cause of the
decline in the population. To quote from Barnes and Gregory 1939, "conservation
of natural resoﬁrces is coming to b: accepted as e necessity if such resources
are not to vanish from the earth. Past experience has demonstrated the vital
nature of this conservation, constituting as it does a restraint on exploit-
ation of the natural resource in order that a future supply may be assured.

A compgtitive industrial system has made it virtually impossible for a brake
to be applied on exploitation except by government control; ‘Thus the function
of conservation is to offset the dangers to supply inherent in technological
advance. Social control of fish resources is now an accented philosophy;

it is within the province of the government to protect and supervise yields
and it is its duty to do so. Fishing should be allowed only to the escapement
1imit.‘ "paradoxical though it may appear, it is nevertheless true that none
are more anxious to save and perpetuste the salmon than the canners themselves

and yet their methods are such as, if continued, will very soon destroy them"."
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(a) Relationship of effort and catch during the history of the sockeye fishery

The number of gill-net licences issued each year have been bresented
in Table V and Figure 3. It should be realized that these daté do not adequately
represent the true fishing intensity for each year. First, the boats may not
fish with the same intensity from year to year, so that in s year with a smell
population the fishermen become quickly discouraged and either stop fishing
or move on to more productive areas, or vice versa in a year with a large

population. Data to correct this error such as number of days fishing are

. not available for the whole fishery, but one is left with the impression that

the size of the catch 1s probably the best indication of the size of the
population present and that it regulstes the intensity of the effort within

each fishing season. Secondly, the effect of the different relative

‘efficiencies of the Japanese, Indian and white fishermen (Tables VII and VIII)

should be consicdered especislly in the two periods 192F24 and 1942, when the

numbers of Japanese were greetly reduced.

The sockeye catch figures presented in Table I -rd Figure 6 are consic-
ered to rerresent the commercial exploitation with reasonable accuracy.

It is evident from Table V that from 1877 to 1920 the effort was increasing.
Since then it levelled off up to 1933 after which time it hes been declining.
It would appear from Table XI that the catch reached its pesk sboul 15 yeers
earlier, nemely 1905 to 1920. This time, when about 1,200 gill-net boats
operated in the Skeena (many above the present bounderies) should be consicered
when the most serinus overfishing occurredé. Since then in the face of a decline
in the cétch, a reduction in the effort has followed nsturally probebly duve to
economic considerstions. Tt is of interest to compare the catches obtained
by 800 gas boats in recent years to the catches of asbout twice as large made
by.SOO seil boats in 1910. This indicates the change that has taien place in

the .eize of the socieye novulation between the two nerinds.
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The fact that both the catch and effort are still gradually declining rather
than meintaining en equilibrium would suggest that each year's effort is still
too large on the average for the present sockeye population to support.

When the number of licences is weighted for the different relative
efficiencies of Japanese (1.8), Indian (1.0) and white (1.0)!'and a regression
equation is éomputed for the period from the peak effort (1922) to the present
(1946), the effort has decreased from 1,584 to 829 units of fishing effort
or & drop of 47.5%. 1In recent years the intrnduction of the drum may be
7 considered to offset some of this recduction in effort. Turing the comparable
rerioc¢ for the catch, using the regression equation computed fronm the peak
catch in 1905 to 1945, a dvan from 93,000 to 57,000 cases or 34.,8% is obtained.
If the regression equation from 1925 to 1945 is used the decresse is only
16.5%, or from. 74,000 to 62,000 cases.. Thus it would appesr that during the
perinds of decline in both catch andAeffort the.latter has fallen off &t the
faster rate. This is the reverse of what occurred during the early period
of the fishery when the catch increased at a faster rate than the effort. The
chief factor governing the events were probably the fishing of a limited
populetion, competition between gear and the economic necessity of operating
at & profit.

When the annual fluctuations in the eifort and catch are examined together
it is epperent that the effort fluctuates much less than the catch eand that
the only seasons which show & similar trend are those in which the drastic
reduction in effort was mace by curtailing the Japenese in 1921-24 and
eliminating then in 1942. ithen the catch and effort data de plotted in Figure
13 to show their relationship to each other, the years become arranged in
curved lines with.represent years of equal availability (an approximete measure
of populetion size). Along these lines an increase in effort produces a dis~
proportional incresse in the catch. The years 1923, 1933, 1942, 1943 end 1947

roduce a cetch which is low for the effort expended and such yesrs as 1930,
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1940 and 1945 give a high catch per effort. The former periods of

extraordinarily low returns are probably the result of extremely unfavoursble

~ conditions in the life history of these populations, while the latter periods

are probably the result of extremely favourable conditions.

If the population were unlimited then a linear relationship whereby an
incresse in effort would result in a proportionate inerease in catch should
apply. However, the population ig limited and the effort is uniformly high

and regulated by the catch, since it is economically unsound for more thean

‘8 limited number of boats to operate during the short fishing season. It

would appear at the present timé that the reduced effort now operating mey
further reduce the population below its present level and an equilibrium
between effort and catch may never be reached until the fishery is either
drastically depleted or economic considerations and conservation measures
greatly curtail the efforta |

In the other species of salmon a similar situation possibly exists but
the catch and particularly the effort data is too insccurste to hazard an
opiniona Itvmight be pointed out that the sudden decline of pinks in 1932
and agein in 1946 is probably biological and cannot logically be attributed

to fishing effort.

(b) BRelationships in_the Sockeve Population = 1944 to 1948

The general relationship of the commercisl and Incdian catches, escapement
and size nf populstion may be pictured as follows: The figures, based on
tagring ard marking exveriments, indicate the number of fish involved from a

spawning pair.
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Spawning population

(2 adults)
Indian catch 3,500 eggs
- (1 adult)
Leke population
(2,000 fry to
River 60 yearlings)
.Escapement
(3 adults)

Commercial N\\\\
catch ¢——_ "\ Ocean population
(3 adults) - (reduced from 60 yearlings to

6 adults)

One of the most important abjectives of any investigation of Pacific
salmon‘should be to obtain the relationship between catch and escapement so
fhat a basis for setting the proper balance between these two can be set
forth and optimum exploitation result, yet the run be guaranteed for perpetuity.
The catch - commercial and Indian - while not at present set down with

absolute accuracy (commercial catch may have a vossible error of 10% either

way and the Indian catch a 50% error) can be recorded more accurately by

" meking such a condition mandatory. The absolute estimation of escapement

to a large river system such as the Skeena has always been a difficult task
which so far has baffled inﬁestigators although the ultimate goal is
gradually being approached.

Each year on the Skeena, the spawning orouncds have been closely
inspected and counts made of the fish thereon in accordance with definite
procedures. The construction and operation of a counting fence on the Babine
river, however, has made possible a count of all the fish entering this, the
most important sockeye spawning ares on the system, and has enabled comparison
between the observational estimates and the actual counts. The observational
estimates were found to be apuroximately one=helf of the actual counts

(escapcment 100% error).



: The returns from tagging at the mouth of the Skeena have provided e means
of estimating roughly the spewning escapement and the Indiaﬁ catch on the
basis of the number of tags recovered in the commercial catch. It is difficult
to reconcile the high percentage of tags returned by the Indian fishery, unless
they bring tags which have been caught in the ocean and sell them upcountry, or
unless they fish selectively for tags. The percentage of tags left for the
escapement after the commercigl and Indian teg returns have been made is
ﬁsually high, because it includes all tags which have been lost from the fish,
-not seen or not turned in. Thus, estimates of the Indian catch and escapement
. . based nn tacping are unaccountably high, while the previous estimates based

on observation are low. liore probable figﬁres for the Indien catch and

escapement are no doubt to be fdund part.way between these two extremes.

The Indiaen fishery would appear from general observations to maintain itself

gt a fairly constant level éach yeer, thus fluctuating less than either the
) commercial catch or the escapement (the Indians catch only what they need for

food)s For the neriod 1944 to the present, the estimates for the commercial

and Indian fisheries and the escapement based on observationsl and tagging

. data as well as more probable figures are given in Table XVII.
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Table AVIT Summary Data on Skeena Sockeve Population
1944 1945 1946 1947 1948

Observational Estimateg .
Commercisl 207,000 70% 1,227,000 71% 621,000 62% 385,000 504 1,200,000 75%
Indian fishery 58,000 5 56,000 3 39,000 4 41,000 5 50,000 3
Escapement 285,000 25 427,000 26 341,000 _34_ 345,000 _45 350,000 2

1,150,000 100 1,730,000 100 1,001,000 100 771,000 100 1,600,000 100
Tagzing Bstimetes
Commercial 207,000 41 1,227,000 26 621,000 30 385,000 19 1,200,000 22
Indian Fishery 138,000 7 425,000 9 207,000 10 243,000 12 600,000 11
Escapenent 1,020,000 52 3,060,000 65 1,240,000 60 1,400,000 69  3.700,000 67

1,965,000 100 4,712,000 100 2,068,000 100 2,028,000 100 5,500,000 100
Nore Probsble Estimstes
Commercisal 807,000 53 1,227,000 45 621,000 45 385,000 34 1,200,000 48
Indian fishery S0,0n0 6 150,000 5] 75,000 5 70,002 6 150,000 6
Escapement 620,000 41 1,360,000 50 680,000 50 690,000 # 60 1,150,000 46

1,517,000 100 2,737,000 100 1,376,000 100 1,145,000 100 2,500,000 100

# - In considering this item, it must be remembered that the escapement in 1947 was constituted
of just over 45% jacks - precocious three-year-old males under 19 inches in length,

Since

‘the sexes in the remaining normal-sized sockeye were about equal, these jacks were unnecessary
for efficient fertilization and the effective escapement must be considered as only one-half

this figure.
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It is easy to see thet the estimates based on observatlons are large
for the commercial catch (50 to 70%) but when based on tagging sre small (19
to 41%), while the Indian catch and spawning escapement are small when based
on obgervations (3 to 5% and 25 to 45% respectively), and are large when based
on tagging (7 to 126 and 52 to 69% respectively). The tagging estimates are
the most erratic and difficult to rationalize. It must be borne in mind that
the tags are not randomly distributed throughout the population but are placed
on the fish during the first half of the run and when the fish are part way
through the fishery the true situation is probebly élose to & spawning
escapenent of 50%, a commercial catch of 45% and an Indian catch of 5%. Why
such a condition should result in a gradual decline is not clear in the face
of the statements issued regerding the success of the White Act in Alaska
which nrovides for a 507 escapement. The sizme of the population determines the
size of the catch and the spawning escapement but has not such-a marked effect
on the Incisn catch. The latter is due to the fact that the Indians require
a certaln number of fish each year so that they tend to fish heavier in a poor
year ané lichter in g heavier year.
| The more detailed data from the sample cermery and that from the total

fishery is summarized in Teble XVIII and Figure 1.
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- Teble XVIII Summary of the oatoh effort of sockeye tagging data
' for the total fishery and the gample cannery 1944-48

Rete of

Year Catoh  Brfort | Exploitation
No. fish  No. bosts  Catch/Effort (% Tag Returns)
1944 807,000 749 1070 (1340)# o4l
1945 1,227,000 l838 1460 (1425)¢ 26
1946 621,000 878 710 ( 811)# «30
1947 385,000 750 520 - .22
1948 1,200,000 827 450 - .22
” ggmple Cannery Sockeye Datg Bogat Weighted Catch
- Days per Boabt Day
1944, 177,000 126 4012 bds -
1945 285,000 149 4421 64 (7 déy strike) -
1946 " 140,000 151 . 4034 35 -
1947 81,000 138 3222 27 +054
1948 242,000 135 | 3960 61

# - Average number of fish per boat from Prince Rupert Fisheries Office

It is customary to use an index of relative abundance (catch per unit
effort) to indicate populstion size. However, in this data, it is noted
that catch and cafch per unit effort indicete the same relative abundance
especially in the more accurate cdate from the sample cannery.

Ricker (1940) prefers to use rate »f exploitetion or per cent. fishing
mortality to calculate population size rathsr than catch per unit effort;
Many of the amssumptions which he postulates for his theoretical fishery hold
aﬁproximately except that there is probably some competition between gear in -
both space and time, ané that the population varies greatly from year to year
in an unpredictable fashion. In addition there is a continuel intercnange
of fish in and out of the fishing area and to a certain extent the effoft is
regulated by'the catch from year to year and week to week, rather than the

reverse condition. This fundamental equation (19), page49, relating effort
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and rate of exploitation is as follows. "The logarith@ of’the complement
of the rate of exploitatioh (m) varies directly és thsffishing effort." When
the sbove data are considered in the light of the various approximations
suggested on page 50 for the above relationship, poor aéreement was found.
(a) In the years in which the effort is the“same, the fishing mortalities
should be equal and the ratio of the catches should equal the ratio of the
populations (catch proportional to population). For example, 1944 and 1947
have equal effort but unequal (m), namely 41 and .22.

In summary the catch figures which are the most accurate and easily
obtainable are probably as good an indication of the size of the population
as any other index. Thus, the years in rank order of population size, 1945
is the largest and 1947 the smallest. On the basis of catch, catch per unit
effort and observed esqapement estimates, 1944 was larger than 1946, but on
the basis of fishing mortality 1946 was slightly larger than 1944.
(2,070,000 as against 1,940,000). The estimated escapement figures indicate
the size of the population in all years except 1947, when the surplus of
jacks must be taken into consideration.

The important thing is that the present catch, of between 35 and 55%
of the run, is apparently too large for the present poﬁulation to support.
On tae basis of what is alreacy known, a cquota system based on the size of
the catch during the first few weeks of fishing might be instigated. The
spawning escapement counts would provide a check as to the fisning mortality
80 that over the years a sound basis c¢ould be arrived at to acjust the catch

to assure the optimum escapement necessary for this rivers
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8. Selootive fishing by the gill-net fishery

A In nature, predatois aften serve a useful purpose by'weeding out fﬁe
weak and aberrent, members, thereby controlling and stengthehing the population.
The effect of the gillenet fishery on the Skeens salmon populstion can hsrdly
be‘ooﬂsidered to be of this natére. It would appear to be a héaQy drain on
the larger and more productive members of the population. The fishery is
selective both because of the mesh size used in the gill-nets and the time
of the'fishing in relation to the time of the run. Thils results in the
commercisl catch or any samples taken from it being unrepresentative of
either the total population or the spawning escapement both for age and sexX.

Withler (1945) from a study of the age and sex distribution throughout
the fishing season has shown that the percentage of the 42 age group (part-
icularly the females) increases while the 52'5 decrease (particularly the
males) with the result that the total females comprise an increasing pro-
portion of the catch. In other words the males of each age group run prior
tn the females, and the older age groups precede the younger ones. From data
on sockeyelrecorded by Clemens (1935, 1947) the males apvear to have a
tendency to mature esarlier than the females so that there is a hizher
proportion of females in the older age groups (5's and 4's) while the 2-year-
olds are almost all males. Thése small precocious males, less than 19 inches
in length, are usuaily called "jacks" and are not eesily caught in the gill-
nets, but reac¢ily show up on the snewning groundcs as runts. Disregarding.
the jacks the males are on the average gbout an inch longer anc¢ show more
variation in lengbth than do the females.

In the Skeena fishery the commercial sockeye catch has always éontained
more females than meles in the 5, age group. Up to 1935 when the season
opened on June 20, the average percentage of females was 56, and since then,
with the opening date as the last Sundey in June, it is 63 perlcent. This
is apparently cue to the fact thet more males than females in the group run

prior to the opening of the fishing season. In the case of the 45 age group

0 o
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théfﬁélés avérageﬁREB pér cent. up to 1950 at

which runs later,: which tine
the mesh sizé was reéuoed so that the smailer'femalea might?ié caught. 8ince
then the male average dropped to 43 per cent. which means tﬁat some of the
males either run prior to the fishing season or meny meture a yesr earlier

to become jacks. The jacks appear to run later in the season than the other
groups.

The selective action of the fishery ﬁas most striking in 1947 when a
large proportion of the population came in to spawn as jacké. Dr. Clemen's
scale samples, taken from sockeye caught by the commercial fishery using gill-
nets with a mesh size of 5% inches, contained only 6 jacks in 664 males, or
«3 per cent. The females made up 66 per cent. of the samples or 1,305 fish.
The number of jacks caught by the tegging boat, using a mesh size of 3% inches,
was 360, or 15 per cent. They increased in numbers as the season progressed,
constituting 4 per cent. of the 422 sockeye tagged in June énd 29 per cent. of
the 678 caught from July 23 to 27. Our own sampling of the commercial catch
also indicate a scarcity of jack sockeye (6%) and a higher percentage of
females (59%). TWhren the fish passed upriver the selection by the Indian
fisnery, using gaffs and set nets, was not marked. From the return of
tagged fish the Indians fook about four times as many jacks as did the commer=-
clal fishery; namely 1l4.1 per cent. of the tags returned by tine Inciens and
3,9 per cent. returned by the commercial fishermen were jacks. Tie number
of jacks estimated in the escapement was still higher or about 25 per cent.
at tioricetown and 45 per cent. at Babine.

In recent years the sockeye season has opened when the run is ét least
15 per cent. under way and lasts until the end. If the present season which‘
opens on the last Sunday in June an¢ closes between August 15 and 25, were
shortened from July 1 to August 1 or lengthened from June 15 to August 15
it would fish the run more evenly as a whole. In view of the depleted condition

of the run, the former should be more strongly recommended.




The effect of selection was reversed for pinks and chums as the males
were more frequently ceught in the commercial giil-nets. In pinks the sex .
selectively is high. The samples in 1946 contained 90 per cent., in 1947 -
75 per cent.,. and in 1948 - 65 per cent. males. In spring and coho the sex
ratio in the commerocial catch is approximately equal but more jacks are
observed upcountry.

To dete no net selection experiments have been performed on the Skeens
salmon but & proposed experiment has been drawn up tordetermine the size,
sex, and migration periods by experimental netting so that the fish now caught

" by the standard »coﬁnercial gillenets may be evaluated. That the sizes and
gsexes are selected by different meshes is evident <rom work done én the
Fraser salmon in 1947. From this it might be inferred that an increase in
the present meximum mesh size for sockeye of about one inch would probably
équalize the sexes in the catch if the fishing season was also acjusted
earlier to cover the spawning run more evenly. In the case of pink salmon
the mesh size would probably have to be lowered sgbout one inch. IHowever,
before any recommendations to alter the size of the mesh or the pefiod of
. fishing could be made much experimentation would have to be'donc-. The ultimate

goal would be to heve a more uniform fishing of the population in the interest
of conservation so that both the large and small fish will be allowed to
escape equally to each tributary and yet have the iﬁdustry catch fish with

the same or greater efficiency.

9, Influence of the Nass end Alaskan Fisheries on the Skeens River Populations

In recent years the practice has been to catch salmon by means of highly'
mobile gear at increasingly greater distance from the mouths of the rivers in
‘which they spswn. With this in mind and with the knnwledge gained from past
tegping programmes which indicate +rat fish tagred in southeastern Alasks and

off the Nass river Lave been caught later in the Skeena, we will now examine
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a few features of the salmon fisherles in these areas to see whgf possible
’ drain they might exert on the Skeensa salmon populations.
(1) Nass Fishery
Up to the early 1930!'s the Nass salmon catch was packed on the river
itself st four canneries, Xincolith (closed prior to 1936), Mill Bay, closed
in 1936, Arrandale (closed in 1943) and Wales island (closed in 1945). Thus
an increasing number of Nass fish has been canned on the Skeena, meking it
more dif7iecult to keep the Nass and Skeena catches sepasrate. In the last
two years, 1947 and 1948, all the fish have been transported to the Skeens
‘ under a cooperative packing effort from the area sround Finlayson islénd off
the mouth of the Nass. Most canneries consider these fish to be boun¢ for
the Skeens and the limited amount of tagging seems to bear this out, but there
is no general sgreement as to the splitting of these fish into Nass and Skeensg
catchess . A similar situation, in which the fishing effort shifts north at
the first of the seeson and the split of the catch is uncertain, has occurred
each year since 1935. Prior to this the seasons opened esrlier (on June 20)
and an eight~-mile closed area existed between the Nass and Skeena fishing
. areas from Point Ryan to Finlayson islend, so that the catches could be kept
separate. At the presenﬁ time fish allotted to the Nass catch are those
cauzht in Portlané inlet or well within the mouth of the Nass river itself.
On the basis of our recent tagging programme only about one per cent.
of the fish taggec off the Skeena mouth sre returned from the Nass, but from
ten to twenty ver cent. of the fish tagged off the Nass in Steamer passage
are taken at the mouth of the Skeena. A generalization es to the possibl
migration routes which the salmon take is shown in Figure 15. The oceano=
graphic survey carried out in 1948 aprears to substantiate the view that the
fresh waters from the Nass end Skeena flow mainly northwestward in the dirgction

Trom which the returning salmon apvesr to come as deduced from tagging
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expefimenta and fishing experience.
| When the catches from the Nass and Skeena rivers are compared the

general downwerd trend in recent years is similar, although the Nass catch

is only about one-third that of the Skeena. The Nass catches fluctuate more
widely than the Skeena. Thus mey be due tO'supplementipg the effort of a
constant number of Nass Indian fishermen by & large influx of fishermen into
the area when there is a good run. In general the cycles are similar, both
having lows in 1921, 1928, and 1933, ind highs in 1925, 1930 and 1936. 1In
recent years marked exceptions have occurred in 1940 ana 1945 when the Skeena
%céfch was high and the Nass low, and in 1934 when the reverse was true.

On the basis of Dre Clemen's yearly age determinations from the commercial
catches of both rivers since 1912, there seems to be little possibility of
crediting the Skéena with Nass fish. For example, the large Skeene catch in
1940 was cue to a large 4o age class and in 1945 to a large 55 ape class,
yet the Mass failures in these years were Cue to tne small size of fne dominant
age group, the 53's. On the sversge the two populations are significantly
cistant, with 54 per cent. »f the Skeena fish being 4o's and 11 per cent. 53's,
wheress the Nass are 17 ver eent.‘42's and 64 per cent. 53'5. The Nass 42’8
average about .7 iaches longer and .6 pounds heavier and the 53'8 are two |
inches longer and 1.2 pounds heavier then those from the Skeena. Dr. Clemens
in the 1932 Provineial Renort of Department of Fisheries ﬁas conpared tiie
Nass and Skeena dats for the years 1917 to 1932.

When the traps in nearby Alaska start operating in tne latter part of
July or the early part of August, the Nass fishery coes not show a noticeable
loss in catch and it is generally consicdered that the traps catch more Skeena
fish than Hass. The latter may be true as the Nass sockeye apvear to run

earlier than the Skeena.

(i1) Alaskan Fishery
It is cowmon knowledge that the salmon populetions along the Siberian

coast have fallen far below their originel level of abundance owing to the
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imposition of aﬁ unrestricted offshore as well as inshore fishery upon them.
This also occurred in Alaska up to 1919. Economic factors reduced the
fishing intensity around 1921 and since 1924 the White Law, pwoviaing for
a 50% escapement to all streams, prevention of fishing within 500 yards of
any stream, and the limitation of fishing to define periods during the
migration of the salmon, built the populations up until by;l930 they had
reached their former level of asbundance. This has entalled .a great many
sacrifices on the part of the industry anc has forced it to forego the
making of large profits in better times in order to provide for future runs
of salmon. For example, tioe gillenet fishery at Bristol Bey only remains
open for 20 to 22 fays each year and in 1935 was virtually closed for the
season.

The Alaske pack is about four times that of British Columbia and the
major cycles are similar with sharp dips cownwerd in 1921, 1927 and 1935.
Same of these cycles are probably due to economic reasons, for example,
the poor salmon uvrices in 1921. There are 113 cameries in Alasks (46 in
S.E. Alaska) comparec to 37 in British Columbia. In South Eastern Alaska
65% of the salmon are caught by 284 traps, 30% by seines, 3% by gill-nets
and 3% by lines. From a comparison of the catch cata it is evident that the
major cycles for Skeena and S~uth Eastern Alaska are related and such things
as the collapse of the salwon market in 1921, the war booms end the recent
failures are evident in both.

Tne present situation would apear to be that the sockeye or reds in
southeastern Alaska nave been ceclining in recent years (1942 swmallest on
record) despite the fact that the trap fishery now opens from four to five
weeks after the start of the sccleye season on the Nass and Skeena. In other
words the season is regulated so tnat few reds will be caught and that most

of the fish handled ere pinxs.
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The pihks in southeastern Alaske appeared to be on the increase up
} E to 1936 ahd the highest catch which was recérded in 1941 failed to material-
ize in Canacian waters. The failure of the pinks in the Skeena and neigh-
bouring sreas following 1930 was not reflected as markedly in the southeastern
Alagka catches, but the 1946~47 failures were general throughout the whole
* areas Thg pink catch was also low in southeastern Alaska from 1938 to 1940.
Past tapgging experiments have shown that considerable numbers of fish
tageed in southeastern Alaska have‘been picked up in Canadian waters
o ~ (Appendix 2). However, the recent tagging programme carried out during 1947
" in southeastern Alaska Goes not appear to substantiate this from the d;ata
at present available. Of the 25,000 fish tagsed (23,000 were pinks) 483
were returned,.of which only 106 plus were returned from the Nass and 12
plus from the Skeena. This gives only .5% receptures in Canadian waters.
In 1948 the tagging was done further north anc no returns were mede in
Canadian waters. Further tagging will be necessary to decide how much the

Alaska fishery exploits the Sieena populations, but it would aporear that the

present crain on the sockeye run to the Skeena is not heavy.
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10. Eecgmmendgﬁ;ggg
1. giggistical Programne (See Dr. Burtons report, 1948)

TheestabliSMWﬂ&of an sdequate system of statistics is primary, and other
administrative, economic and biological questions are secondary in building a
foundation for the proper administration of a natural resource. Any such
system should involve the whole coast, be centralized either under the
Fisheries Department or Fisheries Research Board, with a qualified statistician
in charge. The statistical fishing areas should be popularized by means of
maps anc the velue of accurate returns from each area emphasized to the industry.

It nas proved impractical to exémine the Skeena salmon population alone,
as the Skeena selmon industry now embraces all salmon fisheries from the 53rd
varallel north to the Alaskan boundary. Thus, for species other than sockeye
the separation of the Skeena population is cone by guess and, even in sockeye,
there is an overlap with the Nass and other smaller streams. The terms of
reference for the Skeenavsurvey soﬁld be clarified as to whether it is the
catch or pack of all species of salmon that is involved.

In the Skeena salmon fishery, log books may be practical for the purse
seine boats but at present it seems impractical, considering the high percentage
of illiterate fishermen, to place books on each gill-net boat or on each troller.
It seemed more practical to require returns from the buyers, but as there are
already weekly, monthly and ennuel forms submitted by the cenneries and fresh
fish houses to both the Federal and Provincial Fisheries Departments, another
form might appear superfluous and receive the same inaccurste treatment. Such
a form was drawn up -and after testing it around the salmon incustry and consul-
ting the ¥isheries Office, it was apvarent that it was too complicated to be
filled out with any sccuracy uncer vnresent concitions. It was therefore decicded
that we must collect the date personally from the records of the industry and
£i11 out the form ourselves. Tais ie-bedng—cene—bhis—yesr—and siould actsas a
check on the present system enc yiela acditional detail which is not otherwise

avallable.
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To allocaté the fish more efficiently to each river system the statist-
ical areas should be popularized by making available copies of the sfatistical
map and gulde referred to on govermment forms. In the case of the Skeena the
north boundary should be moved south to where it was prior to 1935 to creste
a gap between the Nass and Skeena fisheries so that the catch figures could be

-more accurately separated.

2e Regulation of the Commercial Fishery

(a) Open the sockeye season June 15 tn 20 iﬁ order to exploit the earlier

7 ‘runs to catch more of the older age groups, especially the males. The season

should also close earlier, August 1 to' 10. This should relieve the fishing
intensity on the 42's which run late snd should result in a more equal sex
ratio particularly in the catch of 55's.

(b) Incresse the week-end closed periods by at least one day. In the big
years the number of days fishing should extend over a longer period than in
the small yesrs. If necessary closed verinds of a full week should be
instigatec to assure an aceguate éscapement.

(c) Restrict the number of gill-nets operating in the Skeena area to 700.

(d) In conjunctinn with a prediction programme a quote system should be
formulated. At present the catch limit in the large years would be apvurox-
imately a million fish or 90,000 cases an¢ in the small years a quarter million
fisi or 20,000 casess. This should result in escapements of 50 anc 75 -per cent.
respectively.

(e) Chenges in the mesh sizes should be consicered but much experimentation
is necessary before the regulation cen be properly stated. It ﬁould appear
that the minimum mesh size should be increased by about »ne inch Tor the
sockeye and lowered by an equal emount for pinks tn equalize the sex ratios.

At present the catch of sockeye is comprsed of approximately 65% females and
that of pinks 75% meles. For gill-net fish the mimimum size limit of three

pounds shoulé be cancelled.
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(f) The runs fo coastel lekes and streams, Ecstall, Shewetlan, Useless creek,
gte. which were once productive should be protected and restored.

(g) The wastage of catching mature pinks and chum to be used as frozen bait
should be eliminated.

Notes It is reslized that many of the sbove restrictions have been applied
in the past but thé fact that the runs are still C‘eclining ﬁnder the present
exploitatién indicates that they were not prosecuted in a coordinated manner

long enough to achieve the desired result.
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