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;rntr9duotion -

As -~aci:t'i? salmon of.fer a desirable supply,:Of food, man has exploited 
_,,,_ ·. ·, - ... •. 

this natural resource, first for. his own personal-use ·knd :1n. :recent years 
• ','· ;.· _. ·,,_·~;~··, .. · ~ •,j~~:;:·;,;j·~_~;t~~~--~~;_'·:,'·_'•;~~~!.'.i~~···~·-:.;.-•::c:~'.I>.·'.<;,._· ;._.,;..·,~~.·/; 

on a large oommeroial scale f'or the use ()i: ·othedi".;" · The_ histo~y o:f .. the · 
• ···! ':!~ .:·· -t-· ~- ..... 1, - . .· . ' 

commercial sa~mon fishery and the trends of the catches from the Skeena 

river prior to the Skeena river salmon investigation, which o?mmenced in 

1944, constitutes the only data now available from which a picture of the 

true fluctuations in these fish populations can be determined. In the past 

the inadequate figures indicate that in general the fishing effort fluctuates 

with the size of the catch. .As the salmon are exploited assiduously during 

a relatively short period when they are running up the rivers to spawn, the 

size of the catch must in soJl1E:: wa:y indicate. the size of the population. In 

this appendix we will study the fluctuations in the comJnercial catch and 

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

lat ion. 

On the basis of the history of the commercial fishery it will be deci-

ded whether there has been a true decline in any of the species or whether 

only transient declines of a cyclic nature have accurreo. In addition all 

aspects of the fishery will be carefully examined to determine what light 

.. 

may be thrown on the causes of the observed fluctuations in order that logical 

reconunendations may be made either to remedy the declines noted or to increase 

the present catches without producing a decline. The foundation of a sound 

ma.nae;ement programme must lie in an adequate system of statistics from which 

can be determined 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. 
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the ,:Skeena salmon poPul~~'ions in't~ .. ocean 
. ., .- • ~~~·~:.. •• . ~ ! .·. :·. ·-~~: .. ~<;.~~;~~\ .. ~-~~ 

suoh 'species as' spr1rig ·and coho. ·. ··· · ·· 

The Value of the Fishery: ~he Relp,Uve I!JWS>rla!1£.e of' Each Swcies. 

The annual value of the average Skeena river oanned salmon pack is 

approximately $21000 1000. · To this must be added the value of such by-P:roducts 

as oil and meal which ~unt,#to about $25 ,ooo. The fresh fish industry which 

relies in large part on: the t~oll fishing for spring and coho' has an annual 

value of approximately $500 1000 1 but as most of these fish can be attributed:·.· 
~ ·~ 

to populations which do not spawn· in the Skeena river they shall not be oon•' 
. ; .. . !~, ~ 

sidered in detail in this investigation. The capital invested over the .yea.rs 

ia from 6 to 15 canneries and in the 700 to 1300 gill-net boats plus gear is 
,,1 

of considerable magnitude. '" i 

~ 

Due to the variations 
j}11 

in economfo conditions and in abundance of the 

various species it is diffioult to appraise the truevalue and the r~latlve, 
importar:i.ce of ea.ct 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 l· 

'"~. · .. 't~ 

,,, ... ~:. 
_·.i.• 
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Table 1. 

Speoies 

Sookeye 

Pink 

Coho 

Spring 

Chum 

Totals 

800,000 

1,500,,000 

250,000 

JJ;OOO 

81,000 --·----
2,644,000 

68,00~ 

s21000 

Pi~_ooq 

7,506' 

9,000 

193,500 

•·.· 
; , ... ;~,. 

:,00,000 ' 
:,.J,.. :!~" ~~ ni -} ··!:i\ ''· 
·:;-~so·, ooo · 

50:;000 

It is apparent that the sookeye salmon is the most · imporlant species 

as it comprises about .30 per cent. of the :rish tal<:en and '50 per cent. of the 

total value. This is a higher percentage than the sockeye portion of the 

total British Columbia pack. Over .. the years the price of sockeye to the 

fishermen has varied from about t0n cents to one dollar a fish. Botl~ ~:1e 

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. 

T~e pink salmon is second in importance, but in recent years the catch 

of this species has been greatly reduced. The spring and coho salmon ,.ar.~ ; 
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 approximately 

half a million dol1ars worth of Skeena salmon handled fresh. The chum 

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

Devebpment of Canneries and Fresh Fish Establishments. 

The first cannery, Inverness, was built on the Skeena river in 18771 -

in which year 3,000 cases of salmon were canned. The number of canneries 

incrt?ased to a maximum of fifteen which operated between 1917 and 1920. 

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

only eeven. The first fresh-fish establishment took out a licence in 19lO 
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,·'*'as completed and the first ~t.ro~en fish. shipped east by_ rail. .S'inoe th~1f ·. 
!_.-:·:-~;._ ;\-.::_·-· ·/'._.-;/ .... i;-/~; '·_ ~;-'· - '·.' ';; _,~. -.·. 

1.-1\·'.:o-.:· ... ' '-.:·_.;;~'.--i<:.\J'.'..1·:··i·~; .. ·:_ ~- -, ___ ;_·t,1-~~:"~" 

'th~ ri.tiliibeir of' fresh 
0

fish establishriierit~ h~~ '~creased '~t\f'.+~t''"thl) Pr~,~~t 

time there are ten operating. The number of plant lioent}i&S issued from 

1S77 to 1948 is given in Table II. 

Table II. Number of licenses issued to canneries .~ fresh :t'ish 
establishments, 1877 - 1948. 

Fresh fish Fresh fish 
~ Ga.nneri~ establishments Xw: Cannerie§ ~tablishment§. 

I 

1877 1 1924 13 3 
1878 2 1925 13 3 
1883 5 1926 15 7 
1885 2 1927 13 7 
1890 7 1928 11 7 
1895 7 1929 11 7 
1900 10 1930 11 7 
1905 12 1931 8 7 
1906 14 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 
1914 13 2 1940 7 s 
1915 13 2 1941 7 9 
1916 14 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 operating since 1926 was due 

to a concentration of equipment in certain canneries with a consequent 

increase in e:-...:·iciency and ca:pacity. The introduction in 1905 of the 

"Iron Chink", an automatic fish cleaner, replaced Chinese labour abd 

speeded up the canning process. As the sockeye catch decreased in size 

more emphasis was placed on specfos such as pink and chum, many of which 

were brought in from other areas. The change in capacity for :the twelve 

canneries o:perating in 1910 compared to the seven operating in 1945 
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th~.x:• ~e ~'?he !lumber of bo~ta is. aoout . :~" .q 
~.. . ""i ,l .;;- • • ' : ' .. -'/~ • - :··i· :.·· 

,,_, - . '.r :!:·' •·"-•,i . .{_-- - . ,-·. ,, ···• -.·" . 

.. , -~he :,,aroo but the number Qf .oases padkea. is ;more :than twiOe as great. · Thiei: · 
. -·,,: .l ,, ··7 

•' ": "" -:.; . . . ,. '· . ' .-_. - . ~ _··~. - -- ~ : -<:-.~~;~<J.~':oJ :~: ,; : .-;:· .. ~~-.::.. 
is.on.ext~ possible with the _decline in S~eena;.s~mo~ oniy PY a 'Br.t~t/inQ~~~-

. >~:,,, .. \?··~}~·:·-:-.~~;t·-. ~:.·:~~:,. .. > ·.·. ,. ··:·.-·.'.-~ :·' -_. -o_···--V! •• •~-~-;- ~{:.1J~,t~::·;.=~---.~~-~h.·: ~-; , .. : .:~'-rf~\- ;r"'_---·,~J/:·•.:-·-,":t·· _-.-~···-i~·t~. 
in' the :'.hUmber of 'rish pao~ed in from othe:r' areas. . ~,' '· '• .. :n:.-

Of the ten fresh fish establishments now operating on~y three have 

freezing end oold storage facilities. These facilities were opened by'the 

Canadian Fish and Cold Stor-age Co. in 1914, by Atlin Fisheries Ltd. in 1935 

and by the Prince Rupert Fishermen's Co-op in 1946. The remaining 

establishments, Royal Fish, Bacon Fisheries, Edmunds & Walker, Pacific 

Fisheries, Whiz Fisheries, Booth Fisheries and Rupert Fish Oo., act as buyers 

and either ship the salmon fresh in ice or use one of the above freezing 

plants. 



Cannery 

1910 Balmoral 
British American 
Oceanic 
Claxton 
North Pacific 
Carlisle 
Inverness 
Cunningham 
Dominion 
Skeena R. Commercial 
Cassiar 
Alexandria. 

Totals 

1945 North Pacific 
Carlisle 
Inverness 
Cassiar 
Sunnyside 
Port Edward 

# Claxton 
Millard 

', \.~ . 

• 
TABIE III. COMPARISON OF CANNERIES, 1910 & 1945 

Steam 
Lines ~etorts Boxes Boats Nets 

Annual Pack 
5 yr. average 

2 6 
2 3 
2 J 
2 2 
2 3 
1 2 
2 2 
1 2 
1 3 
1 2 
1 2 
1 1 

18 31 

4 8 
5 7 
4 8 
2 6 
4 6 
9 11 

l 3 

29 49 

4 
5 
4 
4 
3 
4 
3 
2 
2 
3 
3 
1 

38 

2 

2 

157 
65 

108 
87 
70 
60 
69 
57 
60 
47 
65 
".:,t:; 
./.-' 

880 

92 
160 

65 
·80 
120 
100 

253 25,027 
120 16,139 
198 18,045 
277 21,243 
120 12,551. 
116 14,061 

83 14,801 
117 8,818 

85 11,531 
78 8,259 
70 13,943 
37 3,687 

1.554 168, 105 

37,501 
62,757 
45,182 
33,896 
42,602 
86,907 
4,228 

45,465 

4 I- 617 . 358,538 
f (Total lice~ses issued 

in 1945 was 838}. . . 

I .. Since 1943 Claxton has operated as a fish camp. 

~:~-t;:, . =~:·;:'-.''':\~~c;~'.:t/··. 

~.· A.B.c. ~~~(, 
1892'.. ;; Cdn. Fi~:;-,Co~,-·;;~i 
1877 · c .J.H. Todd. ~,,$()12$~<-::':( .. 

1903 .. · Cassiar Packing· Co. 
1916 B.c. Packers. " 
1918 ·Nelson Bros .. 
190.3 ··,.,. B.C. Packers 

. · ... /: ··'., F. tillerd 
:!~' ', , .. 

~;:.. 

~:.- . 

' .. ~~-' ~;~;. 
~ '·>;-. 
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Re},iculatiOns . concerning the salmon fiShery on the Skeena river are 

. ' 

included in "Special Fishery Regulations of B.O. 1947·" The preeent Skeena 

gill-net area desoribed 'in these ~egu.latiOns is shown :1n Figure .l. In the 
. ' ~ 'lr' - -_ ·. - ·. ; 

·:·'· 

' ' 

past the gill-net bouridaries ha,:,e been· c~~~d })Y moving the river boundar~es. 

d0wnriver and by extending t~e ocean boundaries. Thus, in 1910 the· river 

boundaries were about 20 miles up the Skeena end 8 miles up the Ecstall, in 

1925 about 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 t.he Ecstall (Twin Falls). 

These latter are the present river boundaries for spring ariq coho, but during 

the sockeye season the bom;tdary is lowered by about 5 miles, to extend between 

Mowitch and Veitch Pointe. This prohibits the fishing for sookeye ·in the 

Ecsta.11 river. With the reduction of the river area in 1935 the ocean was 

extended i'r0m a line running west of Ryan point to one west of Finlayson 

island. The present Skeena gill-net area extends from the river boundaries 

to Porcher island on the south, Finlayson and Dundas islands on the north, 

and Stephens island on the west. The above changes in fishing bounC.aries 

are also shown in Figure 1. 

Trolling is permitted throughout the whole area except above the river 

boundaries, but. most is done outside Dundas, Stephens and Porcher islands. 

In 1926 District No. 2 was divided into 10 purse seine areas. The only 

one within the Skeena area is Tuok inlet, No. 4, whioh has not been fished in 

recent yea.rs. Area No. 3 is divided into five parts to the north off the mouth 

of the Nass River and Area No. 5 lies to the south of the Skeena gill-net area. 

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

. then the season has commencec_ on the last Sunday in June which means that a ·rl;-::._ 
. .~'.~fif;~~J.-:. 

variation of up to sb: days may exist in the actual starting date from ye~~i~'.> 
'· .,. 

·! -

year• The closbe; date is set each year by the Department 

Prince Rupe!'t and has varied from August 13 to August 22. The· openin 
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been delayed in two instances due to strikes. In 19.32 fishing did not 

start until July 11 (Indians started July .3), e. loss of fifteen days fishing, 

and in 1945 did not start until July 1, a loss of seven days. As d~tes prior 

to 1931 are of uncertain accuracy only the opening and closing dates f0r 

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

Table IV. Ske§.l!a Socke~ Fishille Seasons, 1931 - 1948 

Opening Ob sing Opening Closing 
Year _date _ date x~ daj&_ _da:!&_ 

1931 June 20 A11g. 21 19L,O June ?n 
,./'-' Aug. 16 

1932 July 11 II 20 1941 ti 29 II 22 
1933 June 20 II 18 1942 II 28 II 21 
1934 II 20 II 17 1943 II 27 " 20 
1935 July 1 II 16 1944 II 25 ti 18 
1936 June 28 II 20 1945 July 1 II 17 
1937 July 1 II 13 1946 June 30 II 16 
1938 June 26 II 19 1947 11 29 " 15 
1939 II II 18 1948 II 27 II 20 

No predetermined elates are set for the spring salmon gill-net fishery, 

which starts. vrhen the first spring net is used, usually in April, and ends 

when the fishing is over in t~e latter part of Jul~r. . The river boundary is 

l'.:>vrered as S'Jon e.s the sockeye season opens. The coho gill-net season opens 

forty-eight hours after t1:1e closing of the sockeye season and closes when 

fishing is over in the latter )art of September. The river boundary is moved 

u::;ri·•er one week after the cbsing of the sockeye season. 

'l'i1e closed season for trolli:'1g is from December l to December Jl 

Lcl' .. rnive. The weekenc cbsec ::x::-ioc for gill-nets is from li'rkay· at 6 p.m. 

to SunC- ay at 6 p. m. 

T}1e regulations require tbat a gill-net shdl not exceed two hundred 

fathoms in length and the cepth 0r vertical breaO.th tnereof shall not exceed 

fifty meshes 0f lmiform size. There shall be no minimum limit for the mesh 

of sockeye gill-nets or drift-n,,ts. The mesh of other salmon gill-nets shall 

not be less than six and one-half i!!c11es extension r.ieasure when in use• No 

nets o:::' any k::'.,nd she.11 be so used as to enclose any bay, oove, c!'eek or inlr::t, 
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and in all oases one-thi:rd of the width of such bay, oove, creek or inlet 

shall remain open and unobstructed for the passage of fish. In commercial 

fishing no one shall fish r.or, 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 r0und. For further details see, 

"Special Fishery Regulations for B.C., 194711 • 

When the present regulations are compared with those first laid down in 

1894 (Carrothers, 1941) only a few changes appear• For example, in 1894 the 

weekly closed period was from 6 a. m. Saturday to 6 P• m. Sunday, the spring 

net mesh was not less than 7! inches ancl the sockeye 5-! inches, and the 

sockeye season W9.s ope11 from July 1 to August 25 anc5 from September 25 to 

October 31. 

(b) E_ishing :.'ethnd s -

Salmon are caught by titree 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 important methoc.. Trolling with baited 

hooks in o::'f-shore waters catches :nainly spring and coho salmon, while t:i.e 

purse seines catoh mainly pink and chwn from coastal streams other tha.11 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 upper edge and a lea( line alon~ the lo,::er. Toe mesh sizes at present in 

81 • 9 • f' • J_ Ll • 7 • ~ h J_ use are 2 in. - in .. :0r spring sa mon, 02 in. - in. J.Or co o sa mon 

. 51 . 53 . 1" , 1 and 2 in. - 4 in. .or soc~eye sa mon. When set j_t forms a vertical barrier 

about 1,200 feet long (200 fathoms) and 20 to JO feet in depth (varies with 

mesh size) in the path 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 

!1eac tl::rou2·h but is s1:1all e!l:rngh to prevent the boc.y pe.ssi:'.lg. Vi>en a fish 

hits the net it .either attempts to back up anc' so is caught by the gills, or 

attempts to drive through and is firmly caught around the body a.head 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 h.p., and cost from $21000 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 

llboat puller". In 1911 a regulation was passed which prohibited the use of 

boats other than those propelled by se.ils or oars for salmon fishing of all 

kinds in District 2. In 1912 this was changed to apply only to salmon 

fishing with gill-nets. In 1922 the B.C. Fisheries Commissi~n 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 19.35 gas engines were installed in the old sail boats 

but since then new gas b0ats have been built. Only a few sail boats ope~ated 

after 19.38. In 1942 the PJWer driven crum was in general use. The old and 

new met hoc s ')f gill-net fishing are illustrated in Figure 2. 

The number of licenses issued each year is given in Table V end presented 

in Figure .3. It must be rememberec~ t~at each sail boat used tw'J men vrl::Lle each 

.::;cs oo?,t iE '..l.sually o!°)eratec by one. 
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Sail Boat 

Gas Boat and Drum 

'Figure 2. The old and new me-chods of Gill-net flshing. 
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Map of the Skaena river commercial salmon fishing areas 

past and present. 
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Ta.bl~V. Skeena gill-net license dat!J: from..1877 to 19~ 

Total Year Total Japanese GaLboats 

40 1922 1079 640 
80 1923 905 578 

160 1924 1335 385 18 
269 1925 1067 295 65 
41 .. 8 1926 1129 295 75 
781 1927 1195 295 162 
870 1928 1208 295 257 
700 1929 111.;.3 ?.95 263 
863 1930 121) ')(\('. 07 
850 1931 1118 295 607 
350 1932 1164 .295 750 
850 1933 1218 295 669 
850 1934 116/{ 295 740 
962 1935 1053 295 842 
%8 1936 970 .'295 882 
9T3 19.37 850 295 824 

1111 1938 10/,9 295 817 
1159 1939 844 295 806 
l.30.3 19!+0 ~46 295 842 
1179 19.41 981 295 978 

191:.2 775 7?1;. 
1943 749 71:.9 
1944 725 725 
19L,.5 787 7?7 
lS46 q77 ~r"Jr-1 

~-·' ; . 
l~il? 7r:.11 . ~ ~ 750 
1 ('I r> -- .( ... ·~ 827 827 

~iote: T'.:e above date was obtaineo froni ti1e Do:rii!'.icm I::eperb:c'1t cf 
Fishe~·~.PS, Fri Pee Pupe1·t. 

Prior to 1946 a forty-eit;ht hour we~kly c~~Med perir:c we:s put into 

~ore ~r less t~en 1 1000 licenses issue~. 

T1:1e mxrnte:::· of t;ill-net b.,ats that were either ~:sec; Jr pro:r-10sec by 

each ce.n'1e1·~· is given in 'I'sb1e 6 frrim cata suriplied by :.::c-. SRlter, ma.na.se:::-

cif Carlisle canc1e:ry. 
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Figure 3. The total nwnber of gill-net licenses issued in the 
Skeena river area up to 1947 showing the introduction 
ot the gas boats and the reduction of the Japanese 
boats. 
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TABlli VI GILL-NET BOAT RATINGS ON 'l'HE SIZENA RIVBR 
1939 

Proposed Proposed Proposed Japanese Sockeye 1947 
Cannery 12Q3 1208 1210 1911 1918 l'.?29 1929 1937 1939 Rating Indian White 

Balm.oral 125 115 115 115 222 80 68 32 
Br • .American 90 85 85 89 80 68 ? (ABC) ? 26 
Oceanic 100 90 89 89 80 75 64 30 
Claxton 76 105 89 89 80 80 68 ? (BCP) ? 23 
North Pacific 81 60 69 70 72 59 162(ABG) 154 17 69 39 
Carlisle 67 70 69 70 72 80 68 2.30(CFC) 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 
Alexandria 25 35 31 5 
Port .Edward ,.92 75 68 ? ? 10 37 24 
Sunnyside 72 65 65 230(BCP) 210 25 112 26 
Hays port 51 60 64 ? (CFC) ? 12 
CF & Cold Storage 72 -
Millerd 75 64 8 4 
Porcher ...; 60 68 
Prince Pupert 15 

Totals 750 850 855 850 1069 1150 1025 785 732 295 370 270 

NOTE: In 1937 and 19.39 the total boats for each company (ABC, BCP and CFC), are not kept separate 
for each cannery. 

In 1947 in addition to these cannery boats licenses were issued to 110 other boats. 

~, 

I 
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It is apparent from the number of licenses issued thet 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 comparison 

of the records available at Claxton cannery there appeared to be some increase 

in the e:~ficiency of gas over sa.il boats. For example during the years 1930 

to 1933 inclusive, 96 gas boats averaged 1260 sockeye per boat year and 41 

sail boats average 1163. When the drum was brought in an increase of as many 

as four times the number of sets could be macle within an equal perioC:.. The 

result is triat more sets can now be made at each high and low tide with a 

great recu.ction in r.ianual labour. 

A cornpa.r:i.son 0f the e~~i'iciency of the three nationalities of fisnermen, 

viz. Japansse, Ll.C:ian ano white, is shown in Teble VII for ti;e perio6. 1930-36. 

Table VII. Average numter of sockeye caur-ht by Japenese, Inci.ian and 
nhite fishermen e.t Claxton and Sunriyside canneries for 

1930 - 36. 

Claxton Sunnvside 

Yse.r ._!a.Danese I~ien White Japanese Indian ilhit~ 

1930 3030 1562 2590 2755 933 1023 
1931 2?.)+4 1018 1640 2000 900 1200 
1933 600 275 306 
1934 1258 675 1170 1016 717 652 
1°35 1390 '7C•5 1119 1019 644 502 
1936 21i.4 1130 1728 171~.9 1024 665 

AverB.ge 2023 1018 1649 1523 749 727 

Ratio l.98 1.00 1.63 2.04 1.00 .97 
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During the period 1930-36 the Japanese comprised, about on~-third of the 

fishermen and caught about twice as many sockeye per boat as the Indians. 

This diffen-·nce 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. 

Table VIII. Average nwnber of sockeye caught by Japanese, I11cian and 
White fishermen at Sum.~rside and at all canneries for 

1937 ::..Jil 

SunnY,§.ide All canneries (Av.) 

Year Jaoanese Indian '.!X~ Japanese I~ White 

1937 930 629 917 925 660 743 
1938 1039 743 624 1090 704 795 
1939 1389 1135 883 14.03 1080 978 
1940 2048 1567 1588 1648 1405 1453 
1941 1467 1036 lli1.2 1456 962 1073 

Average i 1375 1022 1031 1320 962 1090 

Ratio : 1.37 1.00 1.01 1.36 1.00 1.05 

The Japanese still fished a longer season (by 2 to 10 c.ays) and longer 

eacn day as shown by a daily catch hirher by 5 to 8 fish. In 1922 the 

Fisheries Department reauced the number of Japanese licenses by lO'}b ana the 

i:;.G. ?isheries Oornission reconu;-1endeo a reduction of 40% for 1923· The 

removal of the .Tapanese in 1941 lowereci the fishing intensHy curing 1942 

a.'lc 194.3 while new Indian fishermen were beine; rec2uited. This no C.oubt 

accounts .:or the extremely low catch in these two years. 

iiithin the Skeena gill-net area the majority of the sockeye fishing 

-cCCltc'S at trie locati0ns shown in ;.<"'igure !~. That is, in the river mouth, 

Inverness Passaee, west of Smith island, Edye passage and off Finlayson island. 

These fishing sites are of interest when related to the migration routes 

base6 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 oatoh. 

The fishermen believe that the weather affects sockeye fishing in the following 

manner: Southeasterly winds bringing rain, fog and storms drive the fish 

deeper so that they are caught near the lead line or miss the nets altogether. 

Westerly winds bringing good weather cause the fish to l~ap at the surface 

and to be caught near the cork line. In bright weather it has been fow:xl 

advantageous to camouflage the nets by dyeing them green. 

The records of Carlisle cannery for 1943-46 were examined to check on 

the effect of weati:ier on fisning. 'l'hese recor·ds -·ive the ciaily avera~e fish 

per boat an6 the type of weather on the fish:h.g e:-rounds. It was noted that 

in general the best cays fishing are trie;ht, and that a 0ontinued period of 

rainy weather results in low catches. One week of ba.6 weather at the peak 

of the season in 1945 was particularl~r striking in this regard. The catch 

data were empirically split into high, medium 1:md low, and the weather split 

into rainy, dull and bright. The results shown in Table IX are the totals 

for the four-yisa1'.' period. 

Table IX. Chi souare test on weather and catch for Car~isle cannery, 
-1i2fr2~ 

Weather -
Catch Bright J2ull Rain Total 

;,,eayy - Observed total 22 15 11 48 x2 = 10.98 
- Calculateo total 18.2 12.2 17.8 

df = 4 
h!eciur..J - Observed total 11 9 9 29 

Calculated total 11 7.3 10.7 p = .03 

low - Observed total 15 8 27 50 
Calculated total 18.9 12.6 18.5 

Observe6 gran6 total Li.8 32 J"? 127 

It is eviC.ent that the brieht anc< dull days yielded about equal catches, 

vrhicr, are higier than those on rainy days. This difference is statistically 

sienif icant by the chi square 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 days of rain ;yet the lowest catch, and 

that 1946 had the most rain, anci. about twice that of 1943, yet almost twice 

the catch. 

In conclusion, as the salmon run a gai:ntlet during their migration a.rid 

every effort is made to catch as many as possible while the season lasts, the 

catch per unit e+>i'ort tenC.s to equal the abundance of the popuiation. The 

effort cirected tov1c-i.rci. the other species is largely determined b~~ the success 

'Jf -S!'le socl:p~re catch. F'.'.lr example, 0.uring the large sockeye run in 1945 the 

boats fished the Skeena releYJ.tless.ly; anc'l. despite a stri}.:e of a week's curation 

at the start of the season about 4o;b more b'Jat cays were fished ttan in 1947 

when tne run was s:.~2.ll a..'1d many boats moved off to fish neighbouring areas 

such as tile :.Jass anc. even as far south as Rivers inlet. In 1945 there was 

also a large run of pinks, but the effort C: ~-:rected fo catch them a:p9Elared 

proportionately less than in 1947 when bnth the pink anc sockeye runs were 

smal1. Over longer p€~i0Cl.s such econonic facte>rs as the cie;:rression in the 

19.30 1 s and the two ·.v::irlt. wa-rs had not2..ceable ef:'ects on the fishiYJ.g effort. 

Thus, it is apparent that it is e. very difficult task to ascertain, on the 

basis of the data available, a coi1parative index over the yeaTs for effort. 

Tllis incex wotl1c' nave t::i oonsicer tI'..e number of b0a.ts, the cha•1ges in efficiency 

')f gear an6 £'isher'1sn, c)~R"!Sf'S in fis::li'lg o.reas (river fis::ii~ .. \~ co:::)X"8C to 

'JUtSfr€ -~~ s'ri..! '1r:· \~ -- ""--01, 
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Trend in Catch 
-~ .. 

'.l'he Skeena catch e.nd pack figures of the Dominion Department of Fisheries 

have been examined and compared with the cs.nnery records. Prior to ·1933 the 

fisheries inspectors collected all the data. Since then each cannery has 

reported the catch to the Prince Rupert Fisheries office on monthly end annual 

fr:irms. All weekly pack figures a:re 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 a.ppencix to the monthly statistical 

report shcwrbg a breakdown of the ce.tch from the Skeene. river of both canned 

salmon anc t.hRt marketeC. fresh 0r mild cured, was the 0nly form which gave 

a complete picture 0f the Skeena catch. Starting in 1947 this form was virt-

ually abandoned and replaced by one for the Bureau of Statistics which gives 

the tote.1 :::iack anc3. by-products in cvrts. for each firm but which is mt broken 

down into the catch for the 3}teena river. Thus the annual supp1emental 

schednle with appencSix f0rwa.rc:ec cirect to t~1e Vancouver office is the 1))'.'esent 

basis for the Skeena ':::atch figures published by the Feceral Fisheries Depa.rt-

ment. 1.m.:."'.)rt1l!1ately these forms co not cover the salmon that are hanoled fresh. 

The Provinda.l ?isr,eries Depart".1ent also publishes an annual return 0!' -':he 

ca.nnec'. selm'.'ln C:rom each area. 

Pri0r to 1924 tne salmon caught in the Skeena area were not s2~erated 

fr0m the t:-ital pack in the Skesna area, which incJ.uced few fish from 0ther 

districts. The Skeena-ce.usht fish have s.1weys been pa.eked on the Skeena, 

but since 1?<4 many fish h1we been brought in and packec'! in the Prince ?.upert 

area. Thus the number of cases recorded as ?ack~ in this area prior to 1924 

is comparable to the number of cases of salmon recorded as caught since that 

date, rather then .J;,1 the t0tal mmbc:r of cases recorded. as packed. This 

:Jresznts t:-ie problem of accurately sepe.ratfog the Ski:>ena catch from the Skeena 

paok. In the case of sockeye care is taken to sepE'ro.te the catch as accurately 
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as possible. In recent years the proper assignment of the fish caught in 

the Fi:rllaysori islanc. area has been impossible, but the results from tagging 

experiments and the oceanographic survey should help in this regard. For 

the other s::-ecies less ca1'.'e is taken and usually an approximate breakdown 

suffices. 

In this appendix the catch figures published in the Annual Reports of the . 

Dominion Department of Fisheries will be used, but it should be admitted that 

ma..riy errors no doubt are incurre<'l.. The following examples will suffice for 

the past rec'.)rds. Prior to 1933 the published Provincial and Dominion annual 

figures are in poor agreement. The reason appears to be in the distinction 

bebieen the Skeena catch and pacL. In the low year 1942 the Skeena catch as 

published by the Dominion Fisheries is 3L~, 544 cases, by the Provincial 

risheries 29, 976 cases and by the files in the Prince Rupert Fisheries office 

.:31,976 cases. Hhen the total catch figure is broken c'.0vm for inc5.iviC:.ual 

can:2e!'ies> sin::Llar aiscrepa.'1cies frequently occur. For recent years a compar-

isrrn r:if the Skeena catch figures obtai:1ed by various ':1ethods wilJ. now be 

:p:re se nte6_. 

A detailed examination of the monthly and armual catch returns submitted 

b:r c,:1e in0.1.wtry to the Department of Fisheries lesYes much to be desired as 

t'.) ti1e accn.Tacy '.):::' the catch of each speoics i1:. the S}ree'1a area. A comparison 

CJ£' -:he totel 3keena ce.tch figures for 1946 so obtabed is e.s f'illows: 

Ca'F1eries 
( ce.ses) 

Fresn Fish 
Establish­
'.':\€ nt s ( cvrt s) 

Sockeye 

I.!o:1thly 52,650 

AnJmal ( l) 48, 85 2 
tf (2) 52,923 

;',;onthly 
Annual 

326 
233 

Pink 

10,614 

9,942 
10,737 

809 
SlO 

Coho Chum Spring 
(Red 

16,093 13,859 1,122 

13 ,370 9,829 1,218 
26,281 11,161 2,029 

9,835 2,337 10,761 
9,605 2,340 7,417 

Spring 
{''fh 't \ ; --1 ~ 

462 

690 
410 

1,349 
995 

~iote : ff The ±'irst annui?.l figtrre is from thr original cannery return, while 
tte second total is that publishe6 in t"ie Dominion Annual Report. 
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When each establishment is compared in detail, the differences are 

greater but many errors cancel each other in the final totals. Which a.re 

the most accu:rate figures is debatable. Similar data were extracted from 

the files for the period 1940 to 194.8 and like discrepancies occu:rred. The 

catch ~igures for the species which are largely canned (sockeye and pink) 

show smaller discrepancies than the other s:Pecies. Many of the errors are 

due to the fact that the fish are transferred so often (particularly those 

han6leci fresh) that the bookkeepers who compile the returns do not know the 

exact area of capture. For this reason the Skeena 12.§:_ck figures snow fewer 

discrepancies that the Skeena catch figures. 

In 191+7 the monthly and annual catch returns from the ca.'1.neries were 

supplemented by ')ur own collection from the bookkeepers. This check on the 

catch,usinc the form in figure 5, was obtained from the companies involved 

as it appeared impractical to place log books on each gill-net boat ciue to 

the large number of boats and the high percentage of illiterate fisherP.'len · 

(mostly Inc.Hans). I·,;any 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 the.t the number 

of salmn, other than sockeye, caught in this area was not readily obtainable 

fr')r: Le e:dsting breakcown of the can~1ery re cores. Tne data on effort was 

als') not B'lailable with any degree of accuracy. A comparison of the total 

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

Red White 
Sockeye Pi!]f Coho Q.hum §.ming Spring 

Lo01thly totals 22,287 8,370 16,203 7,126 1,012 301 

AnY1n'.l.l tcitals 21,222 S,887 7,432 7,114 1,141 251 

"" "" -,li • .:·~. b. totals 21,669 9,608 6,084 7,708 712 76 

Discrepancies are again apparent ario the data were incomplete for the 

rer:iainbg three canneries. 
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THE. ·SKEENA RIVER SALMON INVESTIGATION :requires the following information to 
obtain ·an accurate picture of the Commerrlal Fishery on the Skeena River •. 

. · 
All data wil~ be considered as oonfitential and are to be used only for 

statis.ti.oal analysis. ./ ' 

your co-operation in completing this form, as accurately as possible, is 
0 ssential in setting up a sound conservation policy such that the fishery may 
yield at a meximum for years to come. 

.'! .. 

Please return the completed forin at .tho end of the season to the FISHERIES 
RESEARCH BOiJID OF CJ.JJADA, Pi~CIFIC BIOLOGIC.hL STJ~TION, N.Al~AIIv!O' B. c. I 

REC ORD OF SKZZN.i~ RIVER SALMON AT •••••••• , •••••••• C.ANNERY DURING TI-8 194 S3J.SON. 

NOTE- supply data for ~ the Skeena River Gill-net Area, which is bounde~ by 
Finlayson, Dundas, Stephens and Porcher Islands (See Map). 

1. EFFORI' Number of Boats 
Whites Indians 

Period of Fishing 
· S.tert Finish:. 

Total Number 
of Boat days 

Spring· Gill-Nets . . . . . . . . . . . . . . . . . . . . . . . . . , . . .. . . . . . . , , ........... . 
sockeye " n ••••• ill • • • • • • • • • • • • • • • • • • • • • • • • • • • • • ••••••••••••• 

C Ol"J. 0 u n • • • • • • • • • • .•· • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 4 • 

2 ... CATCH 
Total 
Number o:f' Fish 
Weight of Fish 
No. of Cases 481 

3. CALCUL.>-TIONS 
.. ~verage 

Sock eye Pink 
Red 

' ' I 
......... l .... T .... ....... ' . . . . . . . . . . ... 
b s ••••.• · I · . . . . . ... 

I 
i 
I 

bent ••... 1 ••• , •. . . . . 
ase •.••• j ..... . . . . 
ea &c;. • • • • • •••• . . . . 

No, of fish per 
No. of lbs per c 
No. of fish per 
Weight per fish . • • • .•••••• l ••••••.••• 

. Sprin.8.§.._ ___ Coho ChUlll Steelhead 
White' Jacks I 

I 

' ..... . . . . . . . ..... . ..... . .... ~-~-· .... . ..... t f I t t t ...... . ..... . ... ' ...... 
' ..... . ..... . . . . . . . . ' ... . ..... ' .... 

. . . . . . •• t ••• • • • • 0 • . ..... . .......... . ..... t II t t t t ...... • • • • • 0 . ....... ' .. . " .... •• (I ••• . ..... . ..... G t t t 0 t t • t I t . . . . . . . ... ' ........ • ••••• • •••••••••• 

4, i>IJ.y general romci.rks on tho fishing conditions or suggestions for the botter mana­
gement of the fishery will be appreciated. 

Com pl lei d by ••• , , ••••• , • , •••••• 

Fi&-ure 5. Skeena 'salmon catch form used in 1947. 

• 
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In oonneotion with the 194$ program to recover marked fish from the 

catch during July, the total number of fish caught in the Skeena ar~a was 

obtained from the cannery tally sheets and 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 ca.se are in general 

similar from cannery to cannery. The number of fish per case for five o~ 

the canneries are as follows: 

Red White 
Sockeye Pin.1\: Qoho Chum Spring §.m:.:ing 

1. 16.3 30.0 12.1 · 10.0 3.2 3.4 

2. 13.4 17.4 10.6 7.2 17.6 5 .6 

.3. lJ. 2 21.l 5.2 .4 ) ol+ 1.2 

Lj .. 12.7 11.4 l+.O . 7.0 .3 .4 2.7 

5. lJ.2 ll.J 1.2 2.3 1.7 1.2 

Avera:::e conversion factors based on data of previous years 

12.0 18.0 8.0 8.0 6.0 4.0 

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

011 t!ie tally sheets anc the number of cases reporteC., pR.Tticulwly i11 ;o:::iecies 

ot;:er t'.J.an s0cL.eye. In ti1e case of sockeye, the errors which cane t".l li:;ilt 

;·iere: (1) Jne can::.ery was still using t!1e 1935 area for Skeena caught :"i:::h 

0r in :YLhET words was inclucing all fish caug~1t 00rth 0f Tugwell island as 

:Iass fish, (2) Anot·:er car'_11ery nad canner 2'.)'.) cases of sockeye which were 

trs_nsf'Prrec 0:1 thi::i:r b0oks to another cannery but the latter faileO. to report 

ther:1. I+ ~-s agai:'1 cle&r that for species ot!1e;" ti1an sockeye the book1<eepers 

must guess-estim.ete the Skeena CBtch. 

;,:;__th the above criticisms in mind, it is ".lbvi0us that the Skeena catch 
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figures, as published, cannot be acr,1.;.rate but. that +,iley may serve in a. 

eenere.l v1 ay to show F"e !.'el£>.t ivE:: Skpe11a ca+.~h from year to yr 2r. Since these 

figures are tbe ::mly 0nes ava~.lable :·or i:-ast yeeJ'S -t,;ey rust be us6d to ceciCe 

the t:renc in tLe .f.'is::ery. ·rr-us, a.lthousn a cneck has been ma(·s on their 

absolute accuracy, no concerted attempt was cirectec1 to c01lect CtJm?letely 

accurate figures Lor any one year. If accurate figures a.re to be obtained 

in the f1lture ti",ey must be c:il:Lected Ci.irectly fr0:n t!le fishermen qs srirm as 

t.hfl fish are caugi1t. It is a ·~1arent that bookkeepE'rs are not in a posltion 

to separate the f~_sh lancec into thP. area in which t:1ey are ca•_1g·ht. In 

adC:Hi'.)n the ?isheries Eesearch 3·..,arc; irns n'.·· le~:al authori-!;y to collect t~1e 

States anc' recently recom":enc.'ec by Dr. J. L. Burton sh0uk result in better 

catch r:ier a:rea fi51res as t'.-J0 ai:i.ta is recorcec at tir'.'.e the 3rigina: p'J.rchase 

is mace "'ror1 the fisherrnen 0n tte fisb.i:-ig grou:.1(s. I.f this s~rstem j_s adoptec 

c~r the ·~·ishe 0.'iEs l"=.?a:i~t;•,c;1t L1e.n many ;f the .forT1S at ~resent in use coulC be 

Table X. Averaze 1vei.~:!1t Df'T ::"isi enc n~L'T.oer of fish ::..'<?r -:::ase f·0r 
__ S.ke~ :ri·1er sal:r10n 

57.JGC ies 

Sockeye 
Pinlc 
Chum 
CoY10 
Rec: S9rinc 
;n·dte Sprhg 
Jack S_::iring 

/ o. 

a 
a , 

12 
" "' --· ~ 

4 

12 
18 

8 
.s 
6 
4 

18 
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Using the above figures, 72 lbs. of raw fish are required to fill a 

48 pound case of canned salmon. The government conversion figures for 

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

were 134 prior to 1939, 80 from 19.39 to 1943, and 75 from 1944 to the present· 

Table XI The Pack Eind catch of canned salmon (in munber of cases) 
f9r the Skeena River, 1904 - 1947 as Published in the 
Annual Repgrts 0£ the Department of Fisheries. --

Year Socke;ye Pink Coho 'Jhum White Red Steel Pink & Jack 

---- SEring §]r=l:gg Head _ _§£ring 

1904 93,404 J0,529 10,.315 20,261 
05 84,717 7 ,523 7,247 14,598 
06 86,394 38,991 16,867 20 ,138 
07 108,413 25,217 15,247 10,.378 
08 1.39,846 45,404 10,075 JJ ,374 
09 87,901 28,120 n,2.~9 742 11,727 
10 187 ,246 1.3 ,423 ll,531 239 9,546 
11 1.31,066 81,956 23 ,376 70 2,428 15,514 
12 92,4?8 97,588 39,8.35 504 4,501 19,332 
13 52,927 66,045 18,647 3,186 23 ,215 
14 130,166 71,021 16,378 8 ,329 211 11,529 
15 116,553 107 ,578 32,190 5,769 204 15,069 1,798 
16 60 > '123 73,029 73 ,029 17,721 2,561 18,272 3,743 
17 65,760 148,319 38,456 21,516 2,699 13,586 1,883 
18 123 ,322 161,7Z7 38,759 22,573 6,828 16,013 4,994 
19 184,945 117,303 36,559 31,457 2,656 19,651 2,672 3,624 
20 90,869 177,679 18,068 3,834 3 ,.J.23 37,403 1,218 2,198 
21 40,018 124,457 45,033 1,993 445 18,599 498 2,722 
22 100,615 203,555 24,673 17,668 1,805 7,080 1,050 5,591 
23 1.31,731 145,973 31,967 16,527 4'11 8,863 418 2,885 
24 144,732 181,.3.38 26,907 25,603 1,.301 9,511 211, 1,361 
25 I 77,785 127,226 38,029 10,687 2,457 17,811 700 1,657 

# 81,J49 130,083 39,168 74,308 2,603 19,185 713 1,657 
26 I 82,J'J? 170,586 30,153 46,.382 1,750 17,~96 764 966 

# 82,357 210,064 .30,209 63,527 1,750 17,896 764 ·966 
2? f 83,988 38,903 25,209 9,656 1,609 13 '595 646 1,609 

# 83,984 38,761 25,62.3 18,659 1,609 14,856 580 3,567 
28 I .34,524 191,812 18,751 ll,792 397 4,121 231 988 

# 34' 559 209,579 .30,194 17,?51 354 5,043 241 988 
29 i 77 '714 94,81+6 37 ,1.38 J,625 .383 .3,795 13 441 

ll 7S5 /'14 95,305 37,456 4,835 .383 3,795 13 441 
30 I l.30,952 214,266 24,191 3 ,.327 .322 6,589 60 1,047 

# 132,372 . 275 ,6L,2 29,203 5,057 324 6,674 48 1,047 
31 f 93,029 44~807 10,737 3,610 534 7,040 768 2,284 

ii 107,936 41,264 20 ,11+6 3,893 534 7,040 768 2,284 
32 { 52,624 32,519 20,549 28,756 2,472 14,268 ·365 9,419 

11 59,916 58 ,2.61 48,312 38' 549 2,4'72 16,378 404. 9,419 
33 I 27,603 79,932 21,366 10,970 >}23 6,f!05 201 444 

it .30,506 95,783 39,396 15 '71J+ 227 2,626 267 41+4 
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Year Sockeye Pink Coho Chum ·nhite Red Steel Pink & Jack 

--- Spring Spring Heru' Soring_ 

1934 f 54,553 27,62q 21,298 6,21}2 360 6,809 131 592 
Ii 70,654 125,163 54,470 24,388 860 6,844 111., 492 

35 I 52,879 81,%8 8,122 2.3 ,498 188 3,422 14 429 
ii 64,11,0 99,412 45,512 31,807 188 3 ,44.3 12 429 

I 36 f O:l,960 92,9q7 .32,142 15,.343 356 .3,781 33 414 
II ?7,82.3 178,299 55,198 .36,892 4.35 4,88.3 .3 .3 455 

.37 f 41,023 57,623 14,573 10,027 315 .3,704 21 382 
# 55,811 72,455 3Le, 502 37,431 315 3,788 21 .332 

38 f 46,9~8 69,299 38,542 14,668 259 2,916 42 J., J.L,l 
ii 73,5!?0 11/,,676 100,658 34,785 259 3,361 42 1,165 

39 t 68,388 91,559 27,115 6,360 3.36 3 ,121, 55 1,396 
it 96,.358 127,521 48,973 15,666 348 3,227 55 1,488 

40 I 116,505 46,687 19,196 4,684 396 4,708 130 1,017 
# 13.3,254 91,612 62,516 62,114 571 5,884 133 l,ll.3 

l}l / Sl,183 51,389 45,891 12,138 368 3,929 1,890 641 r 
# 110' 544 73,896 126,557 54,457 448 4,695 2,261 703 

~-2 
I 29,976 47,819 36,396 10,611 617 5,305 3,117 600 r ' / 

ff . 57,539 :U.;.6,.322 70,;s5 31,481 832 5,850 .3, 670 374 
4" f 2? ,25c, 5.3' 20.3 1.0 ,281 6,408 379 964 1,953 441 _, 

J,/. 51,476 122,040 6.3' 639 57,580 623 l,M:.3 2,;23 ~39 It" 

44 f 67,S55 45,83.3 l~,810 7,173 19.3 S99 2,395 468 
# 92,203 190,372 33,160 37,072 289 1,176 2,725 664 

45 ;. 103,940 69,149 33,673 9,:;_21 363 1,208 1,538 735 
# 117,860 211, lJ}O 51,905 44,101~ 389 1,324 1,612 327 

46 t 52,928 10,737 26,'.282 11,161 410 1,591 2,358 438 
# 72,.319 50,799 .33' 534 s·1,633 551 1,864 2,523 579 

47 I 32,511 13,1~4 l?.,166 8' 22.4. ~-14 1,376 2,051 326 
# 65 ,Jr29 47,8.31 35,522 37,476 531 1,M8 2,237 393 

!Tote: f - Catch - Pack of .fish caught at Skeena rEgaroless 0f vr!18re canne6. 

II - Pack - Pack at Skeens. regardless of where caught • 

•. , 
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(o) Fluctuations in the total a,nnual Skeenf! catch figures for each Sl=@Cies -

The munber of cases of each species of salmon packed on the Skeena from 

1904 to 1947 ancl the number of cases ce.ught from 1925 to 1947 are published 

in the annual reports of the Dominion Department of Fisheries. The oata 

are presented in Table XI. It must be recalled th~t 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 oiscussed one at a time • 

.§ocke~Salill.Q.n_Qatch 

As all sackeye are eventually canned the number of cases given in Table XI 

repressnts the relative catch i'rom year to year. As a limited supply of sockeye 

are fish0c1 intensjvely each year the ce.tch in a gen.eral way must incicate the 

size o.f ~he· populati0n. The relationship 0f catch and population size for the 

last i'ew years will be presented later. The Skeena sockeye catch from 1904 t".:l 

1947 is sh0vr:r1 in Ficure 6. T:16 trend is shown by means of straight lines fittec 

by t: .. e 1~1eti1od of least squares. ?rior to t~ne tu.rn of the century tile ca.tches 

incre~·sec: Tith the development of the fishery to a)~Yroximately 1000 1000 cases 

per ;year. For the ;>eriod 1904 - 192/+, although ti·1e eaten fluctuateci. arounO. 

an aver&~e of 107,0QO cases to a fugure of over 1.87 ,ooo cases in 1910 anc to 

a :'.'igure u.nc er 53 ,ooo cases in 1Ql3, -:.~1e tTenO. line indicates that an over-all 

oecreese of .3,000 cases occurred in the catch. Similarly, tr1e catch :·r8m 1925 

to 19L.5 fluctuBtP:,f rreatly with an oVP,r-all di:;creese ·'.)f about 12,000 cases. 

For some reason the treno line l''Jr tri:i.s latter period is about 30,000 cases 

below the 1904 - 192Li- T.>E'rioc. ':'.'hus, whe:-i. the whole period 1904 - 1945 is 

consioere6., there is a sharp decline of about 50 per cent. or 59 1000 cases in 

41 yeci.rs. L;uch of this is oue to the C:ecrea.se of 23,000 cases during the 

per.iod 1915 - 1935. It was in t~iis period arciund 1925 when the number of 

Japanese licenses was decreased from 640 to 295, ti1e river bouncia.ries were 
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Figure 6. The catch of sockeye sallllon from the Skeena river area, 
1904 to 194?. The heavy trend lines were fitted by the 
method of least squares. 
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lowered and when the first attempt was mac1.e to separate the Skeena catch 

figures from the total Skeena pa.ck figures. From the foregoing it is evident 

that there has been a gradual decline in the sockeye catch since 1910. It 

is of interest that although the total Skeena. pact fieures (table XI) indicate 

an upward trent (16,000 cases) for the period 1925 to 1945, the pa.ck figures 

for th<.: whole period also show a marked decline despite the fact that fish 

ii.ave been brought in from other areas in recent years. The averae:e sockeye 

catch for the last 20 years is 68,ooo· cases an.d the average sockeye T-Jack is 

g1,ooo cases. Thus the sockeye catch has decHned greatly from what it was 

at the peak of the fishery. 

The large annual fluctuations of the Skeena catch, which have varied 

as much e.s four times from one year to another, have followed a regular five 

year cycle since 1930 except fer the failure in 1935 and the success in 1948. 

This is surprising as it is known that the four and five-year age groups 

ap:::iroxirrietely of equal size. Tfie cycles in the Skeena catch follow in a 

general wey those in the +,otal British Col11mbia pack if due consideration is 

given to the large catches on the Fraser every four years. This similarity 

is not ap::iarent to the salJle degree ;•1hen the Skeena catch is compared with 

the A:~aska pack. From a study of the weekly sock.eye catches the rrm is under 

way -.;~'.1en U.e fishing season starts on the last Sun6ay in June, reaches a. peak 

b t:·e latter part ')f July a~'lc~ is almost over b:r the mic:i.C le '.Yf August. 

Over c;o per cent. of the pbk salmon in this area are canned and the few 

whici1 are .1anc:led fresh are Either used :or bait :;r filletted. 'l'ie e:ff::irt 

devotee. -\:.-:) tne catch of 3kfena pinks varies i':'om year to year as it is affected 

to some degree by the size of the preceding sockeye catch. As the majority 

of ths pinks pac~:ed on the Skeena in recent years have been brou~ht in from 

other areas, the spl~tting of the Skeena !Jack into those caught within the 

Skeena a-rea. is of little consequence to the car111eries ancl. the result is that 
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the Skeena oatoh figures are less reliable than those for sookeye. 

With these reservations the catch figures of Skeena pinks presented in 

Table II are shown in Figure 7 to portray the general trends for this species. 

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-

gical 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 probable that the cause was the same in each 

case. Since 1930 the catch has been greatly reduced a.'1c. in the last few 

years the catch in the odc1 years has been larger than in the even. In the 

last two yea.rs, 1946 and 194'7, a new low for each cycle has been caught but 

the larger catch in 1948 indicates that the average yeBT cycle may have 

recovered. The average Skeena catch for the period 1925 - 4.5 is 82,000 cases, 

while the Skeena pack is more than twice this figure. 

The p:l-nk ru!l starts about the middle of July and is over by the end 

of August. ;.,;any ca.'1nery managers feel that since the lowering of the river 

boundary in 1935 the best gill-net fishing grounc's for pinks in ti1e river 

proper have bef.n closed. off. If this is true it is surprising that the pink 

escape;:ient has not noticeably increased in recent years. 

As a lar§'er proportion .')f chum, cono a.'1c spri.:ig se.lmon are i1anc- le.6 fresh 

it is necessary to cieter:~.ine t:iese quantities arrc adc t::em to the quantity 

canned. Unf'JThmately t!le .:'re sh fish c.ata a.re not published, anci it was 

necessary t-J obte.in the qua."ltities caught in hunc.redweights from the files 

of ti1e Depa.r-t,rrent of Fisheries at Prince Eupert. As the Skeena catch was not 

separated o"J.t f'or all fresh fish establishments prior to 1941 an estimate of 

the number of salmon hancled :fresh c1.uri::1g this period (1930 to 1940) was 

obtained by deducting tLe n-wnber of can>1ec', from the total catch figures in 

hundreC.v1eie;hts given in Te.ble XII. TD.is necessitates the use of tne 
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the Skeena river area, indicating the proportions used 
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conversion factors in table x. In the process many discrepancies came to 

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

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 accura.te but there still remains the problem of the 

proper splitting of the Skeena.pack into the Skeena catch. The best 

estimates (in thousands of fish) of the number of Skeena-caught fish which 

are handled fresh are presented in Table XIII. 

;);'.able XII. '.±_otaJ._§keE'!1!L,Gatch in Gwts :'."0r 12~0-~7 

Ye.a_r. SCJckeve fi:lli: Coho ill.:illm §J2ring 

1930 109,9c;.o 167,020 28,818 3,364 35 ,931 
Jl 78,067 3~,052 11+, 299 5,285 16,447 
32 44,853 28,045 19,195 25,667 29,961 
33 23 ,266 67,277 19,887 10,192 15,536 
34 45,917 23 '752 19,9<:'0 5,667 21,210 
35 44,478 69,656 28,803 !3,268 lJ,860 
36 69,566 64,629 32,141 12,038 9,193 
37 34,435 48,751 21,560 9,2!39 10,804 
38 39,601 59,479 43,573 12,706 10,366 
39 54,978 74,914 30,845 5,875 13,054 
40 93,299 38,746 17,474 4,029 S,445 
4.1 64,983 !+2, 509 .39,171 9,748 7 '9.32 
42 2.3,989 .39,720 31,308 8,641 8,234 
4.3 20,669 4!+,336 .30,419 6,243 6,482 
44 51,051 37,018 26,106 5,995 12,010 
45 78,091 56,337 34,762 7 ,560 8,090 
46 .39,619 9,533 33,184 13,719 ll,758 
47 24,399 10,826 15,590 s,111 12,148 
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Table XIII. Skeena Gatch Handled Fresh in Thousand of Fish 
,---.12.lQ-=-4,..7._.. __ , _____ _ 

x~ Socke.J!!_ ~i~ Coho Q.h!:YJ.! §]ring 

1930 '37 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 
.38 25 120 5 30 
39 50 105 5 40 

_j& ______ __.....___12. g8 2 16 
4.1 1 35 54 96 
42 37 23 2 23 
43 1 20 45 2 38 
M+ 3 68 134 7 76 
45 2 118 105 Q; 49 
l,.6 4 21 106 26 78 
47 1 7 67 22 70 

The trP-nds in the catc~es of chum, coh0 and spring sa.lmon are shown 

in Fit:ure '7 oasec on t.ie number of ce.ses Gan11ec:, :xrssF>nte6 in 'l'able XI, and 

t.·te numbers 0f fish he.nC:J.ed fresh, p:resenteci in Table XIII. 

It :~s P.pparent th8.t ;nnst ;:'.:' tne chur1s are canned a.no that less t,:1::L1: 

10 per cent. ar8 usec fresh. :F'r0111 the start 0f the :'.:'is~'lery about 1915 up 

t0 1932 t!:e c:nwn catch fluchi.e.ted g-.r·ea.tly. Since 1932 it :1as re:ie.ined 

:more uni:'orm. In th5.s rewrrd it is similar t., that ')f the pike, except . 

that c'Jring t~1e latte:r· perba the catch he.s '.1ct fallen off to such a marked 

ci.egree. The a.vera.ee Skeena. chum catch :')-,, t'.-1e peri')c1 1925 - 45 is 9 ,ooo 

cases, or 9.b0v.t 2 per cent. of the total British C0lU:11bia pack. The run 

st.arts in Ji1J.y, has a peal{ in Septe':lber, and is ')ver in November.· 

Since 1904 the Q.Q.h0 catch has bcreased steacily up t0 tl-ie present, 

with the largest catches recorded in 1932 en6 1941. In recent years tl1e 

fresh fish houses have ha.~dled more fish, which has va~iec from 25 to 60 

per cent. 0f the catch. Beci:m.se of the long migration of this species end 

the UPIO' 0~ the trolling P18thod of capture far out in the ocean, it is diff-

icult to C>btain a true picture of the Ske-:?na population from the total pack 

-------·--·-·----
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figures. The average Skeena coho oatoh for the period 1925-45 is Z71000 

oases (15 per cent. of the total British Columbia pack). The Skeena paok 

is more than twicE:J this amount. The run starts in June, with a peak in 

August, and ends in Oqtober. 

The fil2!:.!US catch increased in size from 1906 to a peak in 1920 and since 

then it has fallen off. As in the case of coho, it is difficult to obt.ain 

a true picture of the Skeena population for in recent years the fresh fish 

inc.ustry has hanC.led from 60 t'J 90 per cent. of the fish. The exceptional 

number :iar1cled in 1930 by the fresh fish houses was probably composed of 

a large nu.~ber of springs f~om rivers other than the Skeena. The percentage 

mild cured varies from l to 25, while that canned varies from 5 to 30. From 

5 to 30 per cent. of the springs ca~..:ght have white flesh and market at a 

greatly recuced price. The average catch of sp:rings on the Skeena for the 

period 1925-45 is 8,000 oases, (35 per cent of the total British Columbia 

pack) while the spring pack on tb" 3keena has been more than twice this amount. 

On the basis of tagging returns the sprbg and coho salrr.on may be 

captured in an area. 100 0r more miles in e.ny Ciirection fr'Jm the S:trnena mouth. 

The sockeye have a more local oistribution of 30 miles except in a. north-

westo:rly direction from whence they may come at least 150 miles. The pinks 

anc. chums :ia.ve a still more restricted range. Thus, for all sxicies ')f 

salnon it is c.i:':.':'icult to separe.te ti1e SkE ena popu:~ation :'rom the oces.n catcnes. 

Ifow<::ver, the e:x::1..sti.1g figures fo:r the Skeena oe:tcb in6.ic2,te ".:Lat the S'.)ch:ye, 

p:1..".l!·~ and probe.bly the chum populatfons hsv8 declin.Pc. over ths yea's, while 

th0se of coho anC: s:;:i:ring ap1:cea.r to i2Rve remained more consta~t. 

During the investigation certain deti:d.led records (caily, monthly and 

an..>iual ·f'izures) for each canneTy and fresh fish establish111ent in the area. 

anc covering the p€Tbd from 1940 to tbe present were extracted fr-om the 

files of ths. Fisheries '.)ff ice in Pr·ince Rupert. Gatch c1 ata were e.lso 

0btai.ned from several cannery o:'f:lces. H0Yvever 1 as these c1.ata ere of a. 
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' 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 converted from cases and cwts. to ntunbers of fish (using 

the conversion factors given in Table X) they represent the best estimate of 

the ntunber of salmon caught. in the Skeena area. With full knowledge of the 

inaccuracies involved the total numbers of fish caught each year since 1940 

are represented in Table IV. 

Table XIV. Annual number of salmon caught in the Skeena in 
Ihousand of fish 1 12~0 - 1247• 

White Red 
Year Socke:z:~ f in!f Coho ChUJ1! §pring Spring. 

1940 Canneries 1,.374 8.32 1.35 38 1 27 
Fresh Fish _'L _j_ -1... ...1 
Totals 1,374 38 --

1941 Canneries 961 860 357 90 1 21 
Fresh Fish 1 _:u_ __&_ ~ 2.Q 
Totals - 962 895 411 90 7 111 

1942 Canneries .382 91.3 300 85 2 41 
Fresh l'' ish - ..l1 ~ _g 1 22 
Totals .382 950 .323 87 .3 63 

1943 Canneries 3.37 499 316 51 1 8 
Fresh Fish 1 _20 ~ _g _)__ 22 
Totals 338 519 361 53 4 43 

1944 Canneries 804 S26 152 58 1 5 
Fresh Fish _ __l. 68 1.2.lt ..2 _j_ 71 
Totals 807 894 286 65 6 76 

1945 Canneries l,2z4. 1,262 268 73 1 9 
Fresh Fish -~ - 118 102, 8 _1_ M?. 
Totals 1,226 1,.380 .373 81 L~ 55 

1946 Canneries 5~6 145 107 63 1 7 
Fre"sh Fish __ .Jr. 21 106 26 _2._ 72 
Totals 590 166 213 89 7 79 

1947 Canneries 384 209 140 68 1 8 
:!!'r"3sh Fish ---1 7 67 22 -2. 22. 
Tote2-s 385 216 207 90 6 7.3 
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5. Retailed catch 889 .effQI.t. drata for Sockeye salmon 

Lacking accurate detailed data for the total Skeena catch and effort, 

a group of fishermen, from one of the larger canneries ~ind for which daily 

sockeye catch records were available back to 1935, was used as a representative 

sa'llple of the total fishery. A comparison 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 comprises about one-quarter of the total catch, 

is in general similar to the whole fishery • 



'l'.@IE XV SUMMARY 

;."·' 

m 1935 12.l2 Ja.22 ~ 

GATCH - Number of fish 

Japanese 40,776 125,957 66,008 75,8Z7 9~ 
Indian .39,579 64,514 32,709 37,14.3 6~ 

i White 1~1:2.2.0 ~22 ~,662 ~lli i 

' 
__ .. 

' 93,905 201,770 102,38/i- 117,986 16t .} 

Vieekly_!Q,tel catch 
lst week ending: 

July...'.Z JuJ.;y; L~ 8!lt...1 ~µll'.: 2 ~~ 
Week 1 - 10,000 23,000 5,000 16,000 13 

II 2 - 10,000 29,000 10,000 12,000 21 
II 3 - 23,000 40,000 21,000 13 ,ooo 27 
II 4 - 20,000 39,000 17,000 24,000 25 
II 5 - 15,000 32,000 24,000 20,000 36 
II 6 - 9,000 18,000 u,ooo 15,000 24 

,.;1 ti 7 - 7,ooo 15,000 14,000 13,000 16 
II 8 - - 61000 - 2.000 _Jr. 

Total - 94,000 202,000 102,000 118,000 166 

EFFORT - 1lli 12~ 2g37 122..§ ~ 

Number of Boats -
Japanese 40 72 71 73 
Indian 63 63 52 50 
White 'Z/ 17 J. _1! 
Totals 130 152 127 131 j 

Iotal Boa~s Fishing 
Japanese 1,,309 2,602 2,075 3,006 3, 
Indian 1,8&'+ 1,902 1,416 1,962 2, 
White -291 -1t1§ 110 _ _lli 
Totals 3,854 4,922 3,601 5,220 5, 

Average days ll§hing per ...Q.g,at 

Japanese 33 .36 29 41 
Indian 29 30 Z7 39 
White 26 24 28 32 

Total Wetllv Days Pisl'.inc· 

1;eek - 1 663 
II 2 61.0 
II 3 '703 
fl 4 710 
II 5 677 
II 6 666 
11 7 648 
ti 8 ---212 -Total 5,220 5 ,, 

06~...Qli_PEil. Ui'iIT E.t"F''.JRT 

Av~~fish caugf}i_.J2§.£_Qoe,t-§.~ 

Japanese 1,019 1,749 930 1,039 1 ~ ,_ 
Indian 644 2,024 629 '734 1, ~ 
White 5C2 665 917 624 
Aver.Qge :g_um12.er of ~ ner boat-dey 
Japanese 31 49 32 25 
Indian 22 34 23 19 
White 19 28 32 20 
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,Figure 8. Detailed catch (a) effort ( b) and catch per unit effort 
(o) for sockeye salmon based on data from the sample cannery. 
The dotted line in A and B indicates the probable totals if 
the Japanese had continued fishing. 



0 • 

). 

- 33 .. 

It should be noted that up until 1942 about 50 per cent. of' the fishermen 

in the sample were Japanese ... ~ .. since their removal the Indians and whites have 

only partially replaced them so that the effort shown by the total number of' days 

fishing each year has been reduced (Figure 8 - b). On the average the Japanese 

fished a longer season (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 8 - c) • . The average 

daily catch from 1935 to 1941 for the Japanese is 37, for the whites 29 and 

for the Indians 29 fish. During the same period the Japanese caught an 

average of 1,378 fish per season, the Indians 1,023 and the whites 922. 

Thus since the removal of the Japanese in 1941 the intensity of the fishing 

effort and the resulting number of fish caught must be lower.. In this regard 

the extrer.iely low catch in 1942 and 1943 is probably due in paxt to this fact. 

If the Japanese had been allowed· to continue fishing the total 1942 and 1943 

catch would probably have been higher (see dottl.ed 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 drum which was intr-

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

fluctuations in the number of fish (?igure S - a) an6 the catch per unit 

·(Figure 8 - c) have given peaks four, five and three years apaxt resr:ectively. 

Nineteen forty-five was tne 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 ce.ught per week, given in Table 1J1 is shown 

acownulatively in Figure 9. From these weekly totals it would appear that the 

run is usually under wa:y (particularly in 1945) when the fishing season staxts 

end is virtually over around the micdle of August when the fishing season is 

finally closed. This unequal utilizati0n over the yea:rs must have some effect 
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on the conservation of the runs to individual tributaries. It is evident 

that there is considerable variation in the oatoh from week to week, some-

times due to weather oonditions adversely affecting the fishing and other 

times apparently 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 fifty per cent. 

of the run has been taken has varied from July 18 to 23 with the exception 

of 1948 which was July 25 the latest yee:r since 1935. At prese;"; it would 

appear that the exceptionally large and late run in 194g was associated i_n 

part with abnormal weather conditions as well as with the occurrence of a large 

number of jacks in the 1947 spawning escapement. 

The number of boat days fishing each week given in Table rv remains 

relatively constant from about July 10 to August 10. Pri0r 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 equally over the run. 

6. Cycles in the Gatch as a Basis for Prediction 

(a) SockeyE2_ -

The only age data available from the past for Skeena salmon are the 

scale collections from sockeye. These data are published annually in the 

Provincial Fisheries Department 1 s re}Drts. The age ano the proportionate 

number of socb=>.ye cases caught in the Skeena river from 1917 to 1946 are 

presentec in Table XVI. It is evident that ti1e majority of the fish are either 

4 or 5 years of age. From 1917 to 1936 the four year olds comprised 50% of the 

catch, but the average for ti'1e last ten years has dropped to 42.3%. For this 

latter period ti1e 5 year olds averagec3. 53.6% of the catch. 

In orC'.er to determine the accuracy of predicting the catch on the basis 

of the age groups and the size of the catches, the predicted catch given in 

Table TVI, was calculated. by totalling the number of cases of each e.ge class 

that '\fare packed in the year of the spawning cycle, four, five or six years 
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previously. This assumes that the a~ composition of the sainple' is 

representative of both the catch and the spawning escapement. Also that 

the size of the ocean return is directly related to the size of the ·previous 

escapements, or in other words that the age classes show a repeatability in 

the size of the class. That the accuracy of prediction is poor is shown by 

th~ plottings of these predicted catches against ~he actual catches in 

Figure 10. The coefficient of correlation is .48 which is just significant ( P• .02 

For example a predicted catch of 50 1000 cases has resulted in catches in the 

past of from 25,000 to almost 100,000 cases. 

The poor relationship is no doubt the result of erTors in both the 

date. and the assumptions. It may be conceded that the random sampling of 

about 2,000 sockeye ea.ch year repre3ents the age composition of the connner-

cie.l catch. However, it will be shown later that the catch is a selected 

pa.rt of the S:Jckeye population. This is c1ue both to the selective action of 

the gear as well as the time of the fishing season. It is sufficient here 

to state that more 0f the older r.iales than females escape prior to the opening 

of the fishing season and. that m9re of the younger males, 11 jacks 11 , pass through 

the gill-nets with the result that in recent yee:rs ab')ut 65% of the com•'lercial 

catch is composed of females. That the number of fish of one age class fail 

to propagate themselves in a predictable manner. is in0ioatea by the fact that 

the propor1.bn9.te size of the catches of 42 or 52 fish cioes not show a regular 

four or five year cycle respectively.. The coeffici0nt. of correle.tion based 

on the date. in Table XV"I for the size of the four year olds in the catch of 

one year compared to that o:' :P.our yea:rs previously is .43 (P is greater than .02). 

Similarly the coefficient of c0rrelation for five yee:r olcls is .50 ( P is less than 
.02). 

Such factors as the great regenerative powers of a fish population, the 

apparent low efficiency result.ing from a heavy spawning, the intense weeding 

nut toat tii~es ple.ce in a largs ocean run, all cri~:rt-.ribute to t11e c0rr.plice.ted 

relationship which must exist between the escapc:;:aent and the resulting ocean 

return. 
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(I 'II:. Table XVI The. percentage of ea.oh age class and the proportionate 
number of sookeye caught in the Skeena river from 1917 to 

12~6 

(in thousand of cases) 

L:-2 52 53 63 
Total Precicted 

Year .:!?__ Cases d Ca~ .L Cases % Q.ases Catch, _Q.atch -L 

1917 57 .38 29 19 9 6 5 3 66 
18 51 62 34 42 9 11 6 7 123 
19 27 50 60 110 9 17 4 7 185 
20 15 14 71 65 6 5 8 7 91 
21 69 28 22 9 6 2 3 1 40 
22 70 71 16 . 16 12 12 2 2 101 
23 56 74 29 .38 8 10 7 9 1.32 106 
24 23 33 69 100 7 10 1 1 145 148 
25 51 1~0 L~5 35 .3 2 1 1 78 105 
26 .§L__.21 26 21 9 -~-___i_ 2 82 89 

Aver e.g~ 48 .1 46.1 40.1 45.5 7.8 8.3 4.0 4.0 104.3 

1927 62 52 28 2.3 9 8 1 1 84 103 
28 51 rn 39 19 7 2 3 1 25 8.3 
29 62 48 30 24 6 5 2 2 78 159 
JO 39 51 52 68 8 10 1 1 131 89 
31 40 37 .30 28 28 26 2 2 93 82 
32 44 23 37 20 7 4 12 6 53 51 
33 57 16 36 10 3 1 2 1 28 64 
.34 58 32 34 19 7 4 1 1 55 f:U 
35 49 26 31 16 18 10 2 1 53 117 
.36 f;.? 55 20 19__ 11 9 2 2 82 78 . 

Average~ 52.9 35.8 33.7 23.7 10.6 7.9 2.8 1~8 69.2 

- 1937 45 18 40 16 11 5 4 2 41 42 
38 64 30 15 7 16 8 5 2 47 49 
39 50 34 35 24 11 8 4 3 68 50 
40 80 93 15 17 4 5 1 1 117 S2 
41 .39 32 52 42 8 6 1 1 81 44 
42 .36 11 5/j. 16 7 2 3 1 JO 53 
43 39 11 39 11 16 4 6 2 28 51 
44 37 25 52 36 7 5 4 ? 68 127 ,,; 

45 :::'.0 21 63 66 12 1.2 5 5 104 57 
I f... 1 ') 7 70 37 8 . __4__2._ 5 _..J..2. 60 ..... ~ .;;:;..:'.._ 

Average: 42.3 28.2 43.6 27.2 10.0 5.9 4.2 2.8 6,3.7 

1947 30 
48 41 
49 64 
50 88 

Grand 
Aver age: 47. 6 36.7 39.1 32.1 9. 5 7.4 3.7 2.9 79.1 
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It is pertinent that at Karluk ,Barnaby (1944), no correlation was found to 

exist between the oounted escapement and the resulting commercial return over 

16 yea.rs and for the years 1921-26 the ratio of oatch·to escapement varied.from 

.8 to 1.2. Thus the age and catch data does not provide a usable basis for 

prediction 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 ca.tch alone. Since 1928 a five year ~hm is 

evident in the catches (Figures 6 ' . .) except for the failure in the 1935 
• g~(l'<:<>l)~l?J~.,._,,,,~ 

anc3. the success in 1948. The coefficient of co:l'.'relation~it.,.c: ·<f¥(f>-·10)~1ns-a.J~ 

frw prec'.icted catch based on the catch five years ;irevious. Thus in the la.st 

21 years a regularity has occurred b. spite o:: the seas.:::>nal variations in 

physice1, biological and economic conc'iti0ns which effect the catch. The 

catch figures alone form a reasonable basis for fut1.lre prediction on the basis 

tt-< 
of a five year cycle with cmly 2 exceptions in,,la.st 21 years. 

An a.lte:::·:1at.ive method of using the age a.11c.<. ~atch c1.ata. 1lm Table XVI has been 

demo::-istratsd by W.F. Thompson (1945) wherein a ratio is calculated and 

termec F1e "index of sgQ,cess of returnn. Following this method the years of 

deplAtion are those in which t!·:e catch failed to repeat itself on the basis 

of age cornp::isit.ion a!l.¢ the size of catch of the :[)arPnt year or yee.rs. The 

ratios y'.' tJ•.e catch 'I±' tne return yea.rs i'or ea:::i1 a::e class divic.ec ·o~' t~r: cetc.h 

preserrtcc in :!:"iru=-e ll. In t~1e 2.11- ~rears from l'?J.3 to 1946 ths:re was a total 

-:)f l-!;. yesrs ;£' cepletion in which tne prec.icted catch was too high. The 1925 

t'J 1°29 ~:~i::JO. bv,,lved all age classes a:ic. is mst c!'itical in ca.usi:1g 

the overall c:iecline in the sockeye catch. The 19.3.3 to 19.35 period also 

involved all age classee and the 6.epletion of the 52
1s and 63

1 s persisted 

to ca.use a s 1nall decline in 19.37 and 1938. In the 1942-44 period only the 

42 1 s and 53 1 s failed to retmn. The failure in 1946 was a.gain due to all 

classes except the 6
3

' s. In general the 42 group has controlled ti·1e ti::1e .Jf 
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depletion but the other groups, particularly the 52's, have added 

variations to the size and duration of the periods. Over the years the 

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

of the nw11ber of years of abunclance to years of depletion, 53 •• 23; 63 = .9; 

52 = .76; 42 = l.O. The five and six year classes accounted for the peak 

catches in 19.30 and 1945, while the 1940 high was due to the abundance of 

4-year olds. The 1935 peak did not materialize as all age classes failed, 

although the catches in 1934 and 19.36 indicate that a peak should have been 

expacted. 

(b) Pink Salmon -

As these salmon always mature at.two years of age, the two cycle years, 

odd and even, represent distintJt pcpulations. When the correlation between 

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

lovr 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 outstanding difference 0ccur i!l the good returns 

from the years 1910, 1916 and 19.34; and the drastic failure from the year 

1930 and 1945. 

The application of the index of,. success of return applied to pink salmon 

is show!l in Figure 12. It is evident that the catch o.-t: one year gives a p::ior 

inci.ication of the size of the catch two years nence. This ll'.eans that the catch 

is either a poor indication of ·the size of the escapement and hence the pcpu-

lation, or that the factors which infl1:0nce catch, escapement and resulting 

return are extremely variable. Si".1ce the failure o.f the large cycle of 19.30 

to repeat itself in 1932 the even· year cycle has had only one success - 1936 -

and six failures, while the odd yefil' cycle has increased the importance with 

three successes and three fa.ilures. 'rhe catch in 1946 anO. 1947 has produced 

a recorci. low in both cycles, but in 1948 the catch would indicate the.t the even 

year cycle .i:1a.s reverted to an average condition. 'l'":1e catches of' pinks in 



-~~~f 
~-

. .. 

300 

200 

100 

'15 '20 '25 '30 '35 '40 145 

Figure 12. Index 0£ •uooess of return for Skeona river pink •almon, 
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Southeastern Alaska do not show the same oyoles, for the failure during the 

19)0's was not as bad as in northern British Oolumbia and all the last few 

years have been low with the exception of 1941 and 1942· 

From the above it is evident that any prediction based on catch alone 

will be inaccurate, In pink salmon it would appear logicat to apply a 

correction, to any prediction based on catch, for the effect of the stream 

discharges during the spawning year. When one realizes that the last two 

pink catches are the lowest on record yet the seedings were goo~, 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 rainfall da.ta 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 the tributary streams and that the 

areas available for spawning were reduced. Following this dry period except­

iona:ly high rainfall a.round TerraJe in October and November resulted ~~ 

extreme freshets which undoubtedly scoured the spawning beds quite thoroughly. 

In 19~ 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 dame.ge to the eggs, as reported from Gold creek during the winter 

of 1945-46. 

T!J.e catch plus escapement of· tte Skeena river pinks has been compared 

with the sum of the means of the stream discharges in August and September. 

The following sources of error must be kept in mind. In pinks the Skeena 

catch is poorly separated from 'the total Skeena _pack. Ti1e escapement figures 

a.re quite inaccurate as they are based on subjective estimates. It is of 

interest that in the odd yea.rs the escapement estimates vary with the size 

of the catch but in the even years a similar relationship does not exist. 

The best stream discharge recorc1.s available a-re for the Bulkley river where 

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



j. 

. . 

• 

were available for the pink spawning areas, rather than for the Bulkley river, 

a better correlation between catch and stream discharge of the spawning year 

shoulc be achieved. 

The cycles in the ca-tch and prec.ictions 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 • ID,ffect of Fishing_!ffort in Causing_Decline 

As a stuc1y of the mat-ure sockeye and the spawr.ing grounds of the Skeena 

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 p'.)pulation. To quote from Barnes and Gregory 1939, "conservation 

of natural resources 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 t~at a future' supply may be assured. 

A competitive industrial system has made it virt1.1.ally impossible for a brake 

to be applied on exploitatbn except by government control. Thus the function 

of conservation is to off set the dangers to supply inherent in t~chnological 

e.dvance. Social control of fish resources is now an accepted 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 

limit. "paradoxical t~ough it may appear, it is nevertheless true that none 

are more anxious to save and perpetuate 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) fielationship ~ffort and ~atch durin~~ history of the sockey~hery 

The number of gill-net licences issued each year have been presented 

in Table V and Figure 3. It should be realized that. these dat,a do not adequately 

re· present the true fishing intensity for each year. First, the boats may not 

fish with the same intensity from year to year, so that in n year with a sma.11 

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 1 but one is left with the impression that 

the size of the catch is probably the best indication of the size of the 

populat.ion present and that it regulates 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 consiC.ered especia.lly in the two periods 192r24 and 1942, when the 

numbers of Japanese were grAetly reduced. 

The sockeye catch figures presented in Table II · rc1 Figure 6 are cons:ic.­

ered to represent the commercial exploitation with reasonable accure.cy. 

It is evident f:rom Table V that from 1877 to 1920 the effort was increasing. 

Since then it levelled off up to 1933 after which time it has been declining. 

It woulc1. appear from Table XI that the catch reached its peek e.boc:~ 15 ~ee.rs 

8arlier, ne.mely 1905 to lO?('. This time, when abrrnt 1,200 gill-net boats 

operated in the S1:eena (rlany above the pre2"'ni". b0uJ1c1.eries) should be consic.ered 

when the most serious overfishing occurred. Since then in the face of a decline 

in tl-1e catch, a reduction in the effort has followed n.s.+,nraUy probably due to 

economic consio.ere.tions. It is of interest to compare the catches obtained 

by 800 gas boats in recent years to the catches of about twice as la1'.'f.e made 

by 800 sail boats in 1910.. This indfoa.tes the change t1-1at has ta.l-:en place in 

the .eize of -ti1e soci·."3ye ;_19pulation between the two ~:ieriods. 
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The fact that both the catch and effort are still gradually declining rather 

than maintaining an 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 computed for the period from the peak effort (1922) to the present 

(1946), the effort has decreased from 1,584 to 829 unUs of fishing effort 

or a drop of L~7. 5%. In recent years the intr"duction of the drum may be 

conside:·Ad to offset some of this recuction in effort. I:·uring the comparable 

:rer:'v:ic -r·nr. i he catch, usi~f the regression eque.t fon col!lputec £'~or.1 tfi.e pe 9k 

catch in 1905 t.0 lq/f5, a 6.l''"l:' frnm 9.3 ,OOO t0 57 ,ooo cases or 38.s;t is obtained. 

If tte reGT'essirm equation from 1925 to 1945 is usu5. the decrease :.s only 

16. 5~'.:, or fr0m. 74,000 to 62,00') ce.ses. Thus jt would aprear that dur:i.rig the 

per:l0ds of decline in both catch and effort the latter has fallen off at the 

r'aster· rate. This is the reverse of what occurred during the early per:lod 

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 

population, competition between gear and the economic necessity of operating 

at a profit. 

When the annual ':fluctuations in the effort a.'1d catch are examined together 

it is apparent that the effort fluctuates much less than the catch Eind that 

the only seasons which show a similar trend are those in which the drastic 

re0.11ction in effort was mace by curtailing the Japa'1ese in 1921-24 and. 

eliminating; tl:en in 1942. iihen the catch and effort c.ata a plotted in figure 

lJ to show theh relationship to each other, the years become arranged in 

curved Hnes with represent years of equal availability (an approximate measure 

of popul~tion size). Along these lines an increase in effort produces a dis­

propor·tiona1 increase in the catch. The years 1923, 19.3.3, 1942, 19.Li..3 P.nd 1947 

produce a. catch which is low for the effort expended and such years e.s 1930, 
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1940 and 1945 give a high oatch per effort. The former periods of 

extraordinarily low returns are probably the result of extremely unfavourable 

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 

increase in effort would result in a proportionate increase in catch should 

apply. However, the population is limited and the effort is unif')rmly high 

and regulated by the catch, since it is economically ur1sound for more than 

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

woulill. appear at the present time that the reduced effort now opera.ting may 

further reduce the population 'below its present level and an equilibrium 

between effort and catch may n0ver be reached until the fishery is either 

drastically depleted or economic considerations and conservation measures 

grea.t.ly curtail the effort. 

In the other species of salmon a similar situation possibly exists but 

the catch and particularly the effort data is too inaccurate to hazard an 

opinion. It might be pointed out that the sudden decline of pinks in 1932 

and again in 1946 is probably biological and cannot logically be attributed 

to fishing effort.. 

(b) Relatio"lships in ... :t}1e Sockeye Popu}ation - 19M to 1948 

The :;;eneral relationship of the commercial and Inc' ian catches, escapement 

and size rif popula.t ion may be pictured as follows: 'I'r1e figures, based on 

tag;:'.ing i:i.x1c, mark::ng experiments, inoicate the number of fish involved from a 

spawning pair. 
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Spawning population 
. ~ (2 adults) ~ 

Indian catch 3,500 eggs 
(1 acult) ~ 

'\.. · Lake population 
.'\. ( 2, 000 fry to 

River 60 yearlings) 
Escapement 
(3 adults) 

Commercial "'- . . 

catch ~~--------~---'\.~ Ocean population 
(3 adults) (reduced from 60 yearlings to 

6 adults) 

One of the most important abjectives of any investigation of Pacific 

salmon shoulc1 be to obtain the relationship between catch and escapement so 

that a basis for setting the froper balance between these two can be set 

forth and optimum exploitation result, yet the run be guaranteed for perpetuity. 

The catch - commercial anc1 Indian - while not at present set down with 

absolute accuracy (commercial catch may have a possible error of l~ either 

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

· making such a cone.it.ion mandatory. The absolute estimation of escapement 

to a le.rge river system such as the Skeena has always been a difficult task 

which so far has baffled investigators although the ultimate goal is 

graaually being approached. 

Each yea:r on the Skeena 1 the spawning V'ou11c'.s have been cbsely 

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 1 however, has made possible a count of all the fish entering this 1 the 

most important sockeye spawning area on the system, and has enabled comparison 

between the observational estimates and the actual counts. The observational 

estimates were found to be approximately one-he.lf of the actual counts 

(escapement 100% error). 



The returns from tagging at the mouth of the Skeena have provided a means 

of estimating roughly the spawning escapement and the Indian 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 oomn1ercial and Indian tag returns have been made is 

usually high, because it incluc.es all tags which have been lost from the fish, 

. not seen or not turned in. Thus, estimates of the Indian catch and escapement 

based rm ta.sr:ing are unaccountably high, while the previous estiriates based 

on observati0n are low. lilore probable figures for the Indi1:m catch arid 

escapern.ent are no doubt to be found part way between these two extremes. 

The Indian fishery would appear from general observations to maintain itself 

at a fairly constant level each yea:.r, thus fluctuating less than either the 

corrunercial catch 0r the escapement (the Indians catch only what they need for 

food). For the ;_Jeriod 1944 to the present, the estimates for the corrrnercial 

and Indian fisheries and the escapement based on observational and tagging 

data as well as more probable figures are given in Table XVII. 
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Table XVII Sull".mary Data on Skeena S0cke:y:e Population 

19M 1945 - 1946 1947 19Lk8 

Observational Est~ 

Conm:.ercial 807,000 70% 1,227,000 71% 621,000 62% 385,.000 50% 1,200,000 
Indian fishery 58,000 " 56,000 ~ 39,000 4 41,000 5 50,000 ./ _, 
Escapement 282s000 22. ___M.7,000 26 _141.000 ~ 242..:.000 ~ -~000 

1,150,000 100 1,7.30,000 100 1,001,000 100 771,000 100 1,600,000 

Taggin&; Estimates 

CoTIII'l.ercial '307,000 41 1,227,000 26 . 621,000 30 3~5,000 19 1,200,000 
Indian Fishery l3f~,ooo 7 425,000 9 207,000 10 243,000 12 600,000 
Escapement 110201000 -2 ,2 3 060 1 000 _.§2 1 1 24.0 2000 60 1.:.4001000 6q .2,7002QQQ. 

1,965,000 100 4,712,000 100 2,068,000 100 2,028,000 100 5,500·,ooo 

More Probable Estimates 

Commercial 807,000 53 l,2'27,000 4'.J 621,000 45 385,000 34 1,200,000 
Indian fishery 90,000 6 150,000 5 75,000 5 70,00J 6 150,000 
Escapement 620.s.QQ.Q _4]. 1 1 ~60 1 000 _.2.Q 680 1 000 _2Q ~90 , OQQ /I ..J!l 1 1120 1 000 

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

I - In considering this item, it must be remembered that the escapement in 194 7 was constituted 
of' just over 45% jacks - precocious three-year-old males under 19 inches in length. Since 

75% 
3 

22 
100 

22 
11 

_fil 
100 

48 
6 

..M._ 
100 

the sexes in the remaining normal-sized s0ckeye were about equal, these jacks were unnecessary 
for ef'ficient fertilization and the effective escapement :nu.st be considered as only one-half 
this figure. 
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It is easy to see that the estimates based on observations are large 

for the connneroial catch (50 to 7a/o) but when based on tagging are small (19 

to 1+1%), while the Indian catch and spawning escapement are small when based 

on observations (3 to 5% an.C 25 to 45% respectively), and are large when based 

on tagging (7 to 12$ and 52 to 6o/;6 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 dur-1.ng the first half of the run and when the fish are part way 

through the fishery tbe true situation is probably close to a spawning 

escapement of 501~, a commercial catch of 45% and an Inoian catch of 5%• Why 

such a condition should result in a gradual c.ecline is not clear in the face 

'Jf the statements issued reeaToing the success· 0£' the White Act in .Alaska 

which ;::irovides for a 50;~ escapement. The size of the population determines the 

size of the catch anc1 t:he spawning escapement but has not such· a maTked effect 

on the Inci fa.n catch. The latter is due to the fact that the Indians require 

a certain number of :'ish each yeaT so that they tend to fish heavier in a :pJor 

T'.1e r.>:ire detailed data f:c·'.)m the sa!nple ce_r.."'.o~y and that r!'0m the total 

fishery is summarized in Table XVIII and Figure lie· 
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Table XVIII Summary of the oatoh effort of sookeye tagging data 
f2L.iQUQ!al fisherz and th~_J!,~m.:Q.~e oannex:;v:_J:.2~ 

IQt,~l~keena §.Qcke~ de:~ 
Rate of 

~ Q.1tch Effort Exploita~ion 
No. fi.@ No. boats Oatc~ffori{ (% T~ Retgrns) 

1944 807,000 749 1070 (1340)# .41 

1945 1,227,000 838 ]4.60 (425)11 .·26 

1946 6:21,000 878 710 ( 8ll)# ,JO 

1947 .385,000 750 520 .22 

1948 1,200,000 827 1450 .22 

§am:gle C anner.,;y So cke;y:e Data Boat Weighted ~ 
~ ~r_11g_at Dax 

1944 177,000 126 4012 44 

1945 2$5,000 11~9 4421 64 (7 day strike) -

1946 140,000 151 4034 35 

1947 81,000 138 .3222 27 .054 

1948 242,000 135 3960 61 

# - Average number of fish pe!' boat from Prince Rupert Fisheries Office 

It is customary to use an index of relative abundance (catch per unit 

effort) to indicate population size. However, in this data, it is noted 

that catch and catch per U..'1it effort indicate the same relative abunda..'1ce 

especially in the mi-,re accurate cata from the sam:Jle cannery. 

Ricker (1940) prefers to use rate 0f exploitation or per cen~. fishing 

mortality to calculate pi')pulation size rather t. 1-:ce.n catch per unit effort. 

~;!any of the assumptions which he postulates for his theoretical fishery hold 

approximately except that there is probably some competition between gear in 

both space and time, anC: that the population varies greatly from year to ye ax 

in an unpredictable fashion. In addition there is a continual intercnange 

of fish in and out of the fishing area and to a certain extent the effort is 

regulateci by the catch from year to year and week to week, rather than the 

reverse conoition. This fundamental equation (19), page4~, relating effort 
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Figure 14, Relationship of catch (A) effort (B) and catch per unit 
effort (C) for the total Skeena sockeye fishery and tor 
the sample cannery, 1944 to 1948, based on data in 
table XVIII. 
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aoo rate of exploitation is as follows. ttThe logarithni. of the complement 

of the rate of exploitatio.n (m) varies directly as the fishing effort. 11 When 

the above data are considered in the light of the various approximations 

suggested on page 50 for the above relationship, poor agreement was found. 

(a) In the years in which the effort is the same, the fishing mortalities 

should be equal and the ratio of tm catches should equal the ratio of the 

populations (catch proportional to population). I•'or example, 1944 and 1947 

have equal effort but uneqtial (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 yea.rs in rank order of population size, 1945 

is the largest and 1947 the smallest. On the basis of catch, catch per unit 

effort an6 observed escapement estimates, 1944 was larger than 1946, but on 

the basis of fishing mortality 1946 was slightly larger than 1944· 

(2 1070 1000 as against 1,9401000). The estimated escapement figures indicate 

the size of the population in all years except 1947, when the surplus of 

j aoks 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 ~or the present population to support. 

On ti1e basis of v1hat is alre afy known, a quota system based 6n the size of 

the catch durine; the first few weeks ')f fishing might be instigated. The 

spawning escapern.ent counts would provide a check as to the fisi.1ing mortality 

so that over the years a sound. basis 00ulC:. be arrived at to a6just the catch 

to assure the optimum escapement necessary for this river• 
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Seleqtive f!.@hfM b;r the gill-net f'i@herz 

,_-;~}. .-; t:t·:~ : : -,_: 

In nature, predators aften serve a useful purpose by weeding out the 

weak and aberrent members, thereby controlling and stengthening the population. 

The effect of the gill-net fishery on the Skeena salmon population cE,tn hardly 

be considered to be of this nature. It would appear to be a heavy 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. This results in the 

commercial catch or any samples taken from it being unrepresentative of 

either the total population or the spawning escapement both for age and sex. 

Withler (1945) from a stucly of the age and sex distribution throughout 

the fishing season has shown that the percentage of t:ne 42 age group (part­

icularly the 'females) increases while the 52
1 s decrease (particularly the 

males) vrith the result that the total females comprise an increasing pro-

portion of th~ catch. In other words the males of each age group run prior 

te> the females, and the older age groups precede the younger ones. From data 

on sockeye recorded by Clemens (1935, 1947) the males appear to have a 

tendency to mature earlier than the females so that there is a hi~her 

proportion ')f females in the older age groups (5 1s ano 4 1s) while the 3-year-

olds are almost all males. These small precocious males, less than 19 inches 

in length, are usually called 11 j acks 11 and are not easily caught in the gill-

nets, but reac'ily show up on the siJawn:i.ng .zr'"'1mcis as ru11ts. Disrezarc'iing 

the jacks the males a~·e on. the average about an inch longer an6 show more 

variation in length than do the females. 

In the Skeena fishery the commercial sockeye catch has always contained 

more females t:r1an males in the 52 age group. Up to 1935 when the season 

opened on Ju"1e 20, the average percentage of females was 56, anc.~ since then, 

with the opening date as the last Sunday in June, it is 63 per cent. This 

is apparently C.ue to the fact that more males than females in the ~To~p run 

prior to the opening of the fishing season. In the case of the 42 age group 
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,· whioh·runs later,<the males average,:;.;~ 5:3 Jl'r cent. up .to 19)0 at which time 
•··~·. 

the mesh size was reduced so that the smaller females might pe oaught. Since 

then the male average dropped to 43 per cent. which means that some of the 

males either run prior to the fishing season or many mature a year earlier 

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

groups. 

The selective aotion of the fishery was most striking in 1947 when a 

large proportion of the population came in to spawn as je.oks. Dr. Clemen' s 

scale samples, taken from sockeye caught by the commercial fishery using gill-

nets with a mesh size of 5f 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 tagging boat, using a mesh size of 3t 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 and 29 per cent. of 

the 678 caught from July 23 to 27. 0ur own sampling of the commercial catch 

also indicate a scarcity of jack sockeye (6%) and a higher percentage of 

females (59'/&). Wren the fish passed upriver the selection by the Indian 

fisnery, us inc; gaffs and set nets, was not marked. :F'rom the return of 

tagged fish the Indians took about four times as many jacks as did the commer-

cial fishery; namely 4.1 per cent. of the tags returrn:id by the InC:iens and 

3.9 per CE<nt. returned by the commercial fishermen were jacks. Ti:1e number 

of jacks estin1ated in the escapement was still higher or about 25 per cent. 

at !:ioricetown and 45 per cent. at Babine. 

In recent years the sockeye season has opened when the run is at least 

15 per cent. under way and lasts until the end. If the present season which 

opens on the last Sunday in June anc 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 recomme'nded. 
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The effect of selection was reversed for pinks and chums as the males 

were more frequently caught in the commercial gill-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 commercial catch is approximately equal but more jacks are 

observed upcountry. 

To date no net selection experiments have been performed on the Skeena 

salmon but a proposed experiment has been drawn up to determine the size, 

sex, and migration periods by experimental netting so that the fish mw caught 

by the standard oorunercial gill-nets may be evaluated. That the sizes and 

sexes are selected by different meshes is evident from work done on the 

Fraser salmon in 194.7. From this it might be inferred that an increase in 

the present maximum mesh size for sockeye of about one inch would prl')bably 

equalize t.he sexes in the catch if the fishing season was also adjusted 

earlier to cover the spaw~ing run more evenly. In the case of pink salmon 

the mesh size woulc probably have to be lowered about onP inch. :=bwever, 

bef,,-Jre any reconLrnendations t-'.i alter the size of the mesh or the period of 

fishing could be made much experimentation would !lave t0 be donf. The ultimate 

goal would be to have a more uniform fishing of the p:ipulation 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 industry catch fish with 

the same or greater efficiency. 

9. 1n;f.1uence of_ the Nass end Alaskan Fis~:!es on the Skeena 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 spawn. With this in mind and with the kn0wlec3.ge gained from past 

tagging progrwnnes which indicate +,ret fish tagged in s011theaste:rn Alaske. t=md 

of'f the Nass riv01~ :.Ll.->'£ been caught later in the Skeena, we will now exa1l'ine 
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a few features of the salmon fisheries in these areas to see what possible 

drain they might exert on the Skeena salmon populations. 

( i) Na.§.§. Fishery 

Up to the ee.x·ly 1930' s the Nass salmon cat.ch was packed on the river 

itself a.t four canneries, !<.J.ncolith (closed prfor to 1936), ~:~ill Bay, closed 

in 19.36, Arrand ale (closed in 1943) and Wales island (closed in 1945). Thus 

an increasing number of Nass fish has been canned on the Skeena, making it 

more dif·._'icult to keep the Nass and Skeena catches separate. In the le.st 

two years, 191+7 rmd 194.13, all the fish have been transported to the Skeens. 

under a cooperative packing eff0!'t from the area a.round Finlayson island off 

the mouth of the Nass. Most canneries consider these fish to be bounc~ for 

the Skeena and the limitec: amount of tagging seems to bear this out, but there 

is no general agreement as to t'.10 splitting of these fish into Nass 1:md Skeena 

ce.tches •. A similar situation, in which the fishing effort shifts north at 

the first of the see.son axid the split of the catch is uncertain, he.s occurred 

each yea:r since 1935. Prior to this the seasons opened earlier (on June 20) 

and an eight-mile closed area existed between the ~ass and Skeena fishing 

areas from Point Ryan to Finlayson island, so that the catches could be kept 

separate. At t:ie present time fish allotted to the Nass catch are those 

cauzht in p,,rtlano inlet "Jr well within the mou-U1 of the ~-Jass river Hse l.f. 

~h tl~e basis of 0ur r~:,ce11t tagging pr0o·e::ir1e only about one per ~ent • 

of the fish taggeC. off the Sker:me m0uth <>re !'et urned from the Nass, but from 

ten to twenty per cent. af' the fish tag&:ed off the Nass in Steamer passage 

a.re taken at. the m0uth of the Skee11a. A generalizatfon es to the p.')Ssible 

migration routes which the salmon take is shown in Fie;ure 15. The oceano-

graphic survey carried out in 1948 appears to substantiate the view that the 

fresh waters fr:om the Nass e.nd Skeena flow mainly northwestward in the direction 

from which the retur·ning sa.lmon ap~:iear to come as deduced from tagging 
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experiments and fishing experienoe. 

When the catches from the Nass and Skeena rivers are compared the 

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

is only abo11t one-third that of the Skeena. The Nass catches fluctuate more 

widely than the Skeena. Th)is may be due to supplementing the effort of a 

constant number of Nass Indian fishermen by a 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, J.nd highs in 1925, 1930 and 1936. In 

reoent years marked exceptions have occurred in 1940 and 1945 when the Skeena 

catch was high and the Nass low, and in 1934 when the reverse was true. 

On the basis of Dr. Clemen' s yearlJJ: age determinations from the conunercial 

catches of both rivers since 1912, the.re seems to be little possibility of 

crediting the Skeena with Nass :'ish. For example, the large Skeena catch in 

1940 was 6.ue to a large 42 age class ancl in 191+5 to a large 52 age class, 

yet tl1e '."lass failures in th"lse years were C.ue to tr1e small size '.Jf the dominant 

age g:roup, the 5.3' s. On the average the two populations are significantly 

c:i.stant, with 54 per cent. r;f the Skeena fish being 42
1s a.1.C'. 11 per cent. 53 1s, 

whereas the Nass are 17 per cent •. 42
1s and 64 per cent. 53 1s. The Nass 42

1s 

average about • 7 i·o.ches longer and • 6 pounds heavier and the 53 ' s .are two 

inches longer and 1.2 pouncl.s heavier than those from the Skeena. Dr. Clemens 

in t:.1e 1932 .Provincial Re:;,::nrt 0f Department of ::<'isheries has co.r:ipa.recl t.he 

Nass and Skeena data for the years 1917 to 1932. 

When the traps in nearby Alaska start operating in t11e latter part of 

July or the early part 0f August, the Nass fishery foes not snow a noticeable 

loss in ca.tch and it is generally consiO.ered that the traps catch more SkEena 

fish than Hass. The latter may be true as the Nass sockeye ap1.:>ear to run 

earlier than the Skeena. 

(ii) Alaskan_Fishery 

It is common knowledge that the salmon pop11le.tions along the Siberian 

coe.st have fallen far below their origina.l leve,l c<· abunC:ru1ce <Wring to the 
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imposition of an unrestricted offshore as well as inshore fishery upon them. 

This also oocurred in Alaska up to 1919. Economic factors reduced the 

fishing intensity around 1921 and since 1924 the White Law, providing for 

a 50% escapeTr.r:nt 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 1930 they had 

reached their former level of abundance. This has entailed a great many 

sacrifices on the part of the industry anc~ has forced it to forego the 

making of lar8e profits in better times in order to provide for future runs 

of salmon. For example, ti1e gill-net fishery at Bristol Bay only remains 

open for 20 to 22 r:'ays each year and in 1935. was virtually closed for the 

season. 

The Alaska pack is about four times that of British Columbia ana the 

major cycles are similar with sharp dips oownward in 1921, 1927 and 1935. 

S'.)l11e of these cycles are probably due to economic reasons, for· example, 

the poor salmon prices in 1921. rrhere a.re 113 cam1e:ries in Alaska (46 in 

S.E. Alaska) compare<:'. 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 

e.nd 3~6 by lines. From a comparison of the catch c.ata it is evident that the 

major cycles for Skeena e.nd S"uth Easte:rn Alaska are related and st.wil things 

as the collapse 0f t£1e salr::on market in 1921, the war booms and the recent 

failures are evident in both. 

T:Oe present situation would ap ·:ear to be that the sockeye or reds in 

southeastern Alaska !1ave been c;eclining in recent years (1948 smallest on 

r'ecord) 0e::.>pite L!E: fact t'.:at the trap fis}1Ery now olJenS from four t0 five 

weeks after the start o.f the soc~eye season on the Nass and Skeena. In other 

woras the season is regulateo so tJ.1at few reds will be caught end that most 

of the fish handled are pi~s. 
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The pinks in southeastern Alaska appeared to be on the increase up 

to 1936 and the highest catch which was recorded in 1941 failed to material­

ize in Canac~ian waters. The failure of the pinks in the Skeena and neigh­

bo1J.rin3' areas follcrwing 19.30 was n0t. reflected as markedly in the southeastern 

Alaska catche51 but the 1946-47 failures were general throughout the whole 

•area. The pink catch was also low in southeastern Alaska from 1938 to 1940. 

Past tagging experiments have shown that considerable numbers of fish 

tagged in southeastern Alaska have been picked up in Canadian waters 

(APlJendix 2). However, the recent· tagging programme carried out during 1947 

in southeastern Alaska does not appear to substantiate this from the data 

at present available. Of the 25 ,ooo fish tag;;,;ed (23 ,ooo were pinks) 48% 

were returned, of which only 106 plus were returned from the Nass and 12 

plus from the Skeena. '.l.'his gives only • 5% recaptures in Canaclian waters. 

In 1948 the tagging was done further north anc no returns were made in 

Canadian waters. Further tagging will be necessary to decide how much the 

Alaska fishery exploits the Sl·eena populations, but it would ap;.:iefil' that the 

presAnt Grain on the sockeye run to the Skeena is not heavy. 
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10. Reoonunendations 

l. Statistical Programme (See Dr. Burtons rep::>rt, 1948) 

The establishmerl of an adequate system of statistics is primary, a.rrl 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 p::>pularized by means of 

maps and the ve.lue of accurate returns from each area emphasized to the industry • 

It has proved impractical to examine the Skeena salmon pop1.1lation alone, 

as the SLeena salmon industry now embraces all salmon fisheries from the· 53rd 

:parallel north to the Alaskan toundary. Thus,· for species other than sockeye 

the separation of the Skeena population is done by guess and, even in sockeye, 

there is an overlap with the Nass and other smaller streams. The terms of 

reference for the Skeena survey sould 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 impracticaJ., considering the high percentage 

'.:>f illiterate fishermen, to place books on each gill-net bo·at or on each troller • 

It seemed more practical to require returns from the buyers, but as there ere 

already weekly, monthly and annual forms submitted by the canneries and fresh 

fish houses to both the li'ederal and Provincial Fisheries Departir.ezits, another 

form might appear superfluous and receive the same inaccurate treatment. Such 

a f0rm was drawn up ·and after testing it around the salmon inc'.ustry and consul­

ting tne ~· isheries Office, it was ap?a.rPnt that it was too cornpli0nteo to be 

filled out with any accuracy unc.er '.)resent conC:itions. It was therefore decided 

that vve must collect the data personally from the re.cords of the industry and 

fill out the form ourselves. This iii 1,,~il"lg Ei.eao this yea:r B:ftf' s·:1ould acts as a 

check on the present system an6 yielci aciditional detail which is not otherwise 

available. 
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To allocate the fish more efficiently to each river system the statist-

ical areas should be popularized by me.king available copies of the statistical 

map and guide referred to on government forms. In the case of the Skeena the 

north boundary should be moved south to where it was prior to 1935 to create 

a gap between the Nass and Skeena fisheries so that the catch figures could be 

more accuratel~ separated. 

2. ~~.lation of the Commercial Fishery 

(a) Open the sockeye season June 15 t0 20 in order to exploit the earlier 

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

should also close earlier, August 1to·10. This should relieve the fishing 

intensity on the 42
1 s which run late enc. should result in a more equal sex 

ratio particulaTly in the catch of 52' s. 

(b) Increase the week-end closed periods by at least one day. In the big 

years the number of c.ays fishing should extend over a longer perioc. than in 

the small years. If necessary closed _periods 0f a full week sh0ulc be 

inst:i_ze:tec to assure an acequate escapN:ent. 

(c) Restrict t~1e number 'Jf gill-nets operating b the Skeena a-rea to 700. 

(d) In conjunctbn with a predict ion programme a qui:rte. system should be 

formulated. At present the catch limit in t::1e large years woulc be a:pi:xrox-

imately a million fish or go,ooo cases anc in the small yea:rs a q-J.arter millfon 

fis~1 0r 20, 000 cases. This sh·)Uk rrnult in e sea.pi:: ments of 50 enc~ 75 ·per ce'l.t. 

respectively. 

(e) Chani?es in the mesh sizes shoula be cons:tC:ered but :nuch experimen~ati0n 

is '!.ecessary before thr:? regci.lation can be prope'.'.:'ly stated. It would appear 

that the mini:mun mesh size shou1d be increased bJr about 0ne inch :,~or the 

s0ckeye and bwered by an equal amount for pinks t0 equalize the sex ratios. 

At present the catch of sockeye 'is corrip0sec. of approximately 65;~ females and 

that of pinks 75% 111eles. li'0r gill-net f'ish the mirnimum size limit of three 

pounds shoulo be cancelled. 
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(f) The runs to coastal lakes and streams, Ee stall, Shawatlan, Useless creek, 

etc. which were once productive should be protected and restored. 

(g) The wastage of catching mature pinks anC1 chum to be used as fr,.,z.en bait 

should be eliminated. 

Note a It is realized that many of the above restrictions have been applied 

in the past but the fact that the runs are still Ceclining under the present 

exploitation indicates that they were not prosecuted in a coordinated manner 

long enough to achieve the desired result • 

• 
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