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INTRODUCTION 

Statistics of the total catch of Columbia Hiver ohinook 
salmon are obviously essential to proper evaluation of the 
economic worth of the resource and to intelligent regulation 
of the fishery. In order to obtain such total catch statistics 
it is necessary to a1d to the river catch an estimate o~ the 
high seas troll catch, and this need has given. rise during 
the past few years to several different estimates. The wide 
divergence of these, and the considerable circulation given 
some of them indicate a need for assembling the available data 
on the subject and obtaining the best estimate which it is 
possible to make from them. This should give a figure which 
will be as good as can be had short of gatherin~ new direct 
evidence such as might be obtained from ta~ging experiments. 
In•addition, it is felt desirable to have estimates referable 
to snecific fishin~ seasons; those made previously are not 
clearly defined chronologically, although it is inferred that 
they a i·ply to !'i shing conditions durinr: recent years. 
Sufficiently detailed data upon which to base apJ?roximations 
are not available for seasons prior to 1926, so t hat the 
analysis to follow will cover the 20 years 1926 through 1945. 
Lt is proposed to review critically each step of the analysis 
as it is .develope,d, paying particular attenti on to sources ~f 
possible erro.r. 
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BRITISH COLUMBIA MTD ALASKA ESTIMATES 

Tagging Experiments 

The troll f'ishery of British Columbia has available the 
largest body of direct evidenoe on proportion of Columbia 
River chinooks of any fishing region along the Pacific Coast, 
consisting of the results of several tagging experiments made 
during the years 1925-30 by the Biological Board of Canada 
(Williamson, 192 7, 192 9; v~i lliamson and Clemens, 1932; Clemens, 
1932; Pritchard, 1934). In addition, one expe riment was 
carried out off the west ooast cf Barancf Island in Alaska by 
the nnited States Bureau of Fisheries (1928). In Table I, 
which summarizes the results of all experiments, attent ion is 
directed to the column "Local or Inde!'infte" under "Number of 
Recoveries." This includes tags recovered in waters adjacent 
to the tagging locality and those fer which the locality of 
recovery is uncertain. Because there ' iG ' no way of knowing the 
origin of these fish, they were deducted from t he total before 
calculating the percentage of Columbia River f is h. 

Befnre proceeding further vri th the application cf the 
tagging results to the determination of the percentage of 
Columbia River fish in the British Colmnbia and Alaska troll 
eatches, it is well to recognize that their sui to.bi li t y for 
this purpose is entirely dependent upon the f ishing intensiry 
e.nd recovery eff'crt in the various regions. F•·r instance, we 
assume a stock of 1500 tagged salmon, composed of 1000 British 
Columbia and 500 Columbia River fish. Disregarding other mor
tality, an1 assuming 100 percent recovery of tagged fish caught, 
~ fishing intensity of 25 percent in British Columbia and 50 
percent in the r.olumbia River woula result in 250 recoveries cf 
tags in each region1 and evidence from recoveries alone would 
point to 50 percent Columbia River fish ins~ead cf the true 
33-1/3 percent. 11\fhen ef ficiency in recovering the caught fish, 
as well e.s fishing intensity itself, varies, t he situation is 
further complicated. ~oweve~. beyond rec~gnizing this source 
of possible error, t ere is lit+.l e t~ e.t can be done with the 
a~ailable data in regard tr. variability arising from these 
causes • Vii thout knowled~e of fis hing intensity in British 
Columbia River waters, we can cmly sny that both fisher ies 
were well developed by 1925, and perhaps had become stabilized 
at somewhat similf;.r l evels of int ensity. ~To statements ·were 
noted in the rof'erences cited above regarding the relative 
amount of effort directed toward r ecovering tags in the vnrious 
re~ions. Since all but one of the experiments were carried on 
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in Canada by Canadians, it mi ~ht be suppos ed that a little 
more effort toward the recovery of tags was put forth in 
British Columbia than in the TTnited States. 

Having r ecognized the possibility of error due to differ
ences in fishing intensity or recovery effort we are compelled 
beoe.use of the la.ck of data to accept the tagginJ!; results at 
their face value, considering that the proportion of tagged 
fish recovered in the Columbia River represents the proportion 
in the troll oatch. We turn to the considerati0n of another 
source of error--the application of the tagging results to 
years other than those during which the experiments were per
formed. It is necessary here to reulize that the percentage 
.of Columbia River fish ~n the British r.olurnbia..· trolling 
grounds 'depends upon the abundance of other fish as wel 1 as 
those from the Columbia. If othe r fish increase. in numbers 
the percentnge of Columbia River fish will decrease, even 
though their absolute number remains the same. Jnly if the 
tvw stocks bear a constant r ela..tion to ea.ch other wi'll the 
percentage. of Columbia.. River .fish on the trolling grounds be 
constant. We may perhaps gain some idea of the re le.ti ve 
abundance of Columbia ~iver .and Br-itis h Columbia-Alaska stocks 
by exruninati~n cf case packs, which are practically all derived 
from "inside" fish. In Tnble 2 and Figura I a.re give,n the ,ca.se 
packs for the Columbia River, and for Alaska and British Co
lumbia, ccvering the period 1926-45. It will be rioted that 
during this period the pucks of both r egions has a similo.r 
downward trend; although the ·correspondence is rough, and the 
percentage decrease is . som~what greate r for the more northern 
region, the comparison at lea.st gives some indication of an 
approximately constant ratio between the two stocks of ahinook 
salmon. To this extent, then, percentar,es of COlllltlbia I"liver 
fish in the British Columbia. and Alaska trolling gr0unds as 
detarmined for the period 1925-30 may be justifiably applied 
over the lon~er peril1d 1926-45. 

' In Table I the various tagging experiments are listed 
roughly from South to North, with the exception of .the first 
three, which were located inside Vancouver Island. Eliminating 
these three experiments bocaus e of t heir e nclosed lccation, a 
general tendency is apparent for t.he percentage of Columbia 
River fish to decrease as one proceeds northward. This is 
brought out more o~early if the experiments are summed by larger 
areas and compared with their north lntiturle, which is done in 
Table 3 and Figure 2. Becaus e of t he large <lispersion of the 
peroentngos ond the grent vnrinti on in numbers of recoveries 
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TABIE I. 

Year I tagged 

1926 
1927 
1926 
1925 
19'26 
1927 
l~ 
1930 
1930 ' 
1930 
19'25 
19'<9 
1930 
1929 
1930 
1926-27 

Results of Ohii:J.ook n.lmon tagging experi.Jmnt11 by t~ Biologioal Board of Canad& and the 

United States Bureau of Fisheries. Data are from Williamson (1927, 1929), Williamson and 

Clemans (1932), Clemna (1932), Prltobard (1934),. United States Bureau of' Fisheries (1928)~ 

Tagging Looality 1-r1 Number of Reoovarles 

I LOOai or I lll I Oolumbla I :ir. Columb1,. tagged 'fatal 
Inde :L'ini te oths r 

Nanaimo Arita 267 20 l 19 1 5.3 
Deep Bay 168 16 l 15 0 .o 
Queen Charlotte Strait 117 10 1 9 0 .o 
Barkley Soum 1,125· 123 12 . 111 74 ~.7 
.Barkley So~ 1,353 183 13 170 109 64.1 
Xyµquat S oUDd 517 80 6 74 48 64.9 
Quatsino Sowll 54 a· l 7 4 57.1 
Nd:. Coast Vancouver Island 436 26 3 25 4 16.o 
ltl.lb&Dk am Fit&hugh Sounds 302 16·. 2 14 2 J.4.3 
Heoate Strait 182 . 15 0 15 6 40.0 
W~Coast Queen Charlotte Isl. 274 GI. 3 34 10 29.4 
W~Coast Queen Charlotte Isl. 375 2 39 7 17.9 
W.Coast Queen Charlott~ Isl. 179 24 0 24 10 41·7 
N.Coast Queen Charlotte Isl. 445 63· 3 (;/J 15 25.0 
UeCoast Queen Charlotte Isle 662 97 7 90 Zl 30.0 
W .coast Baranoi' Islam 413ol/' 38 ( y) 38 2'2 57.9 

]:/ 480 in 1927 plus an unknown number in 19'26. 

2/ No infOrmation. · -



'?ABIE 2. Paolc ot ohinook salmon, thousands of oases, tor oertain Paoifi.o 

Coast regions (data are from l\loit.1.o Fisherman ·Yearbook, 1946). 

- - -

Year Columbia 
I S.E. Alaska 

River aDl 
II British Colmnbia 

192~ 295 80 
1~7 339 68 
1928 ~ 25 
l9'l9 26 
1930 281 50 
1931 295 Li2 
1932 217 I 100 
19~ 251 28 
19 251 

I 46 
1935 206 33 
1936 220 

G~ 1937 291 
1936 174 11 32 

~ 
20a· 18 
245 20 

l~ 329 11 52 
l~ 275 I I · 27 
l~ 130 13 
19 1~3 21 
1945 132 16 

:!' 
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TAB!E 3. Summary of' ohinook salmon .tagging experi.mants. British Columbia and Alaska, by larger regions 

aocording to latitude. 

Region North Number Number of Reaoveries 
Lat. Tagged Loo al All Columbia % Columbia 

Total or other River River 
Indefinite -

Barkley Sound 48° 55' 2,478 306 25 281 183 65.1 
Kyuquot 50° 00' 517 80 6 74 48 64.9 
Quatsino Sd.and N.E. Coast Vane. Isl. 50° 40' 490 36 4 32 B 25.0 
J.fi. lbank ani Fitzhugh Sounds 520 00' '~ 16 2 14 2 lii-3 
Hecate Str. alld w. Coast Q.Charl.Isl. 53° 50' 1,010 117 5 112 33 29.5 
Borth Coast Queen C1-.rlotte Isl. 54° 15'· 1,107 160 10 150 42 28.0 
West Coast Barna.of Islam 57° 00' 480 38 - 38 ~ 71.9 
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DEGREES NORTH LATITUDE 

Fi~re 2. Ta~ginr; experiments in 'Rri tieh Colwnbia 
and Alaeka, reereseion of peroenta~e of Columbia River 
reooveriee on nor~h latitude. Regression line was 
fitted by least squares, weighted aooording to number 
or reaoverie1 (indicated on r,raph by fie;ure1 in paren~ 
theses). 
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the data were ~raduated hy fittinr to them a regression line 
weighted according to numbers of recoveries (Figure 2). The 
reeression equation was R==65.9 - .413L, where R is the per
centa~e of Columbia River recoveries and L is the north 
latitu1e less 48 degrees, expressed in minutes and divided by 
five. Correlation of percentage with latitude proved signifi
cant, with a .!: value of approximately .03 (entering the corre
lation coe~ficient of - .731 in Table V.A. of Fisher, 1941). 

Estimation of Total end Columbia. !liver Troll Catch 

In Southeaste rn Alaska there are six major landing points 
for troll-caught salmon: Ketchikan, ~itka, Pelican City, 
t'lrangell, Petersburg and ,Juneau. Of these i:l!'le last three are 
in enclosed waters, and may be considered separately in this 
connec~ion. rn Table I it was shown that the tagging experi
ments inside Vancouver Island yi elded only one Columbia River 
r eco•·ery from o.n experiment onrried on at the south end of the 
is land. This v1ould indicnts that, in the far north at lee.st, 
prnot ica l ly no Columbia River fi sh migrate into enclosed waters. 
For this reason the catch lende 'i at 1~rnngell., Petersburf:, Juneau 
and. adjacent points was excluded in estimatinr. the Southeastern 
Alaska troll catch of chinook salmon. This left t hree ports 
accessible to t he open ocean, which with some- adjacent points, 
consittute t he ITe tchi!:an, Sitka nnd Pelican City areas referred 
t o here i n. The north ·1atitu1es of these t~ree areas are 55° 
20 1

, 57° 00 ' and 58° 00' respectively, and use of the regression 
equo.ti.on given above yields Columbia ?.iver percentages of 30, 
21 and 16. 

Before applvini:. t he percentages it ·is necessary to have 
t he annunl t roll catch in pou-:.ds for eat:h of the areas referred 
to.. tJo direot de. te. of the type a.re available prior to 1943, 
but the tot al troll catch in Southensta rn Ale.ska may be estimated 
from the mild cured, fresh, nncl frozen poundages, since 
t hese three outlets account for precti oully all Alusk& troll 
caught chinook sulmon. The necessary data up to 1942 were 
se cured fr om the annuul rE'ports on 11 .A lr.ska Fishery and Fur Seal 
Tndus t ries" is sued by the Hni t ed Ste tes Bureau of Fisheries and 
Fish r.nd Wildli fe Service. The poundages given were converted 
t o pounds of round fish b7 n:iplicntion of t he f actors 1100 to 
t ieres mild cured ('1rnil!' Ei.nd ' l'ncker, 1940, p. 196) and 1.17 to 
pounds fresh and frozen. This latter fa.c·cor of 1.17 wns applied 
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T.ABIE 4. Troll oatoh of ohinook salmon in Southeastern Alaska, and estimated oatoh of Columbia Riwr 

.f"iah, thousands o·r pound.a. 

Year I Tota~ Prorated oatol&" 
Cato ota 

1926 . 8,861 5,,062 2,,575 - 1,519 541 - 2,06o 
im 11,,735 5,163 4,929 117 1,549 - 1,,035 19 2,6o3 
1928 7,,019 3,,860 1,474 70 1,158 310 11 1,479 
l~ 7,976 3,270 ;t,675 160 981 352 26 1,359 
1930 9,897 4,,157 2,672 100 1,247 561 16 1,824 
1931 8,009 3.4li4 2,162 1160 1,,033 454 I 26 1,513 
1932 9,025 2,798 2,708 90 839 569 ~ 1,422 
~9~ 7,028 2.179 2,600 70 654 546 11 1,211 
19 5.460 1,911 2,293 l~ 573 ' 482 9 1,064 
1935 l0,356 4,971 3,935 1,491 826 17 2,334 
1936 10,623 5,843 ,.293 -- 1,753 692 - 2,L45 
1937 12,785 5,881 ,347 1,7(;4 913 - 2,f;,77 - -
1938 11,401 3,6ti,8 5,586 -- l,,C>Sti. 1,173 - 2,267 
l~ 11,613 4,065 4,877 1,220 1,024 . I 2,~ -- -
1 0 7,452 2,161 5,~o - 648 1,142 - 1,790 
lc;iµ. 13,261 2,125 8,101 -- (;40 1,701 -- 2,341 
1942 10,835 1,409 5,959 108 423 1,251 17 1,691 
1~3 3,285 . 891 1,126 - 267 236 - 503 
l~ 2,452 754 815 86 2'G6 17i 14 411 
1~5 3,,708 789 ~ 730 237 198 117 552 
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TABIE 4. Continued - 19'26-1942 data 

']/ 1926-1~ data obtained from n Alaska Fishery and Fur Seal Industries" by application of fac'tors of 

1100 to 'tieroea mild cured, and 1.17 to pow'.lls f'reah and frozen. 1943-1945 data i'rom Iacitio Fishenmm 

Yearbooka. 

y f}rora't&d aooording to tieroes mild cured in eaoh area, as reportied in Paoitlo Fishennan Yearbooks • . 
Part of oatoh landed in inside areas not sh01111 here. 1943-1945 data secured directly from Pacific 

Fisherman Yearbooks,, llithout proration. 

'2f Computed by application ot following percentages (derived as explained in text)z Ketchikan,, 30%J 

Sitka, 21%J 191ican City, 16%. 

' 



nnd Cln,roquot Sounds; ( 4) Burkley Sound. The north lnti tudes 
nre 54° 00 1 ; 50° 15', 49° 20 1 and 48°50' respectively, yicld
in~ (by use rf the uforementionod r e gression e quation) porcent
ogcs c•f Cclumbio Rivur fish as follows: r\ice n Cho.rlotte Islo.nds, 
36 perce nt; -iuo.tsino nnd Kvuquot, 55 parcont; 1'Jootka and Clnyo
quot, 59 percent; Burkley 62 porcont. Total troll oatchos, und 
c·itches- of Coltunbin Rive r fish estimated by tho nppliooticn of 
the f Qr c going pe rcentngos, are given in Table 5. 

VIASHINGTON ESTIMATES 

P.stimation of Percentage Coltunbia River Fish 

There are no direct data, such as those available for 
British Columbia and Alaska, on .the pe roenta~e of V;ashington 
troll-caught fish which originate in the Columbia. River. In the 
absence of such data, about the best that can be done is to .ex
tra.pclato the re i;ressi cn, foun1 for t he northern areas, south
ward to the Co 1 um bi a River. Along the ooa.s t of ~·.as hington there 
are three main trollin~ regions: (1) Swiftsure Bank, at the 
entrance cf the Strait " f ,Tuan de ruoa., (2) the coastal district 
cff Gravs Harbor and '!.'jillapa Bay and ( 3) the area. adjacent to 
the mouth of the ~olumbia itself. Extrapolation of the regression 
described under 11 Bri ti sh Columbia and Ala.ska Estimates: Regression 
.~nalys,is" ~ivea 63 percent Columbia River fish fer Swiftsure Bank, 
71 percent fer the coastal district, and 75 percent for the Co
lurn.bia River district. 

Tha method of extrapolation is indeed an uncertain one, to 
be avoided wherever possible. irowever, in the present instance 
the cnly alte rnat ive is tl-ie us e o r pure guessw<'rk, which seems 
even less desirable. Under t hese circumstances extrapolation 
has been used, with f\J.11 realization of the errors inherent in 
the method. 

Estimation of Total and Columbia P~ver Troll Catch 
• 

Direct poundage figures are available in most instances for 
·llashington trc lling areas, but a word of explanation is necessary 
in regard to the data f e r Swiftsure Bank. In the Fisheries In
dustries and Fishery Stat istics bulletins <'f the United States 
Fish and \!fildlife Service, catches in this region are· included in 
the data for the 11 Puget Sound District ," which includes some fish 
caught inside Puget Sound. Rounsefell and Kelez (1938), hcwever, 
state that "For the 8-year perio d from 1927-34, Puget Sound troll
ers took ••• 18,285 kings. During the sarn~ period the cape fleet 
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took... 1, 5 45, 1 78 kings •11 Thus 99 percent of the 1lpuget 
Sound District11 troll catch is composed ,)f fish taken by 
cape trollers at Swiftsure Bank and in its vicinity: the 
":Ouget Sound District 11 troll catch is praotioally equivo.lent 
to the ocean catch in the Swiftsure Rank region, and' is so 
used in the accompanying calculations. All data on \foshington 
troll catches for t.he period 1926-42 were derived from the 
annual reports 11 Fishery Industries nf the TTni ted States" and 
"fishery Statistics C"·f the TJni ted States" published by the 
TTni ted 8ta.tes Fish and Wildlife .Service an:l the United States 
Bureau t'f Fisheries. The data for 1943-45 were secured direct- ' 
ly fr,..rn the State of Washington Department Cf Fisheries. A 
summnry of the source data and estimates of '.::olumbia River 
troll catch are given in Table 6. 

• 

Estim'ation of Percenta~e Columbia River Fish 

As in ·washington and r alif:. rnia, the r e a.re no direct data 
on the propflrtion rif Columbia River fish in the Oregon troll 
catch of chinook salmon. For the area adjacent to the mouth 
of the. Columbia. River, the same percentage was used as wns 
applied to the similar Washington area, namely,75 percent. For 
the Oregqn coastnl region the percentage vros obtained by con
siderinr the Columbia Riv~r rer,ion the nren of maximum oc~ur~ 
renr~eClf Ccllllnbit:; Piver fish. The percentni;e cf these fish was • 
cc-nsidered to decline from the Colwnbin P.i ver region tC' the 
coastal region nt the same rate ns indicated by the regression 
line from the Columbia. River northvrard.· 1t is rect gnize'1 the. t 
this method of estimation ~s fully ns dubious as the extre.po..s 
lation employe1 in I ashinrton, but aeain there is no alternative, 
since no other dnta are nvaila.ble. 'l'!1e proport i on cf r.olurnbia 
River fish in the i~rer;(m constal district trnll catcl-1 Sll es
timated was 64 percent. 

Ti'stimation 'Jf 'J'c t a l o.nd '<>l1;:r,bin River Troll Catch 

Derivation of t utal poundage figures for the Oregon chinoc~ 
troll catch pres ented nc particular problem, t he 1926-42 date 
being found in the Pnited Stnte s Fishery Industries nnd Fishery 
Statistics series while tr1e 1943-45 datn were i n the Pacific 
Fisherman yearbcc.·ks. Applicnti en of the above-mentioned factcrs 
of 75 percent and 64 percent gave estimates of t he r,clumbia ?.ive r 
and coastal districts, r !lspectively, ns indicated in Tnble 7. 



TABIE 5• British Columbia troll oatoh of ohinook salmon am estimated oatoh or Columbia River .f11h. 

thousands o t pounds. 

Total troll oatoiJ/ Estinated catch of Columbia River 1'1sh5f 
Year a ey uats no Noo ka & 

Sound &: Kyuquot Clayoquot 

1926 . ( ~) ( 3/) ( 3/) ( 3/) - - - - ~,645 1927 ( ~) ( ;~ ) ( '~ ) ! ~ l - - - - ~,302 
192~ ( ;: ) ( ;: ) ( ;; ) - - - - ,625 
1929 ~l,Ijlll ;a1· '711 1,, 5 533 320 419 u - 2,218 
1930 1,615 591 415 2,o64 581 325 245 1,,280 2,431 
1931 ; 1,355 634 131 1.~ 488 349 435 746 2,018 
1932 1,337 686 668 1,206 481 377 3~ 748 2,000 
19~ 2,224 670 478 1,689 801 368 282 1,,047 2,498 
19 2,142 835 483 2,141 771 459 285 1.327 2.~ 1935 1,252 659 623 ' 2,076 451 362 368 1.287 2,4 
1936 l,~ 681 610 1,778 391 375 360 1,102 2,226 
1937 1,8 625 258 8(:4 667 3L4 152 536 1,699 
1938 957 561 634 1,266 345 309 374 785. 1,813 
i~· 849 813 658 1,4¥ 3o6 447 388 897 2,030 

~ 567 520 1,114 165 . 312 307 691 1,4(5 
l~ l,113 405 1,332 341 612 239 826 2,018 
l~ 1,002 1,098 145 1,412 361 I 

~ 86 875 1,926 
19+3 9dJ 8o6 159 1,210 325 443 ~ 750 1,612 
1944 501 1,417 212 1,589 180 779 125 985 2,069 
1~5 . 676 714 732 1,358 243 393 432 842 1,910 



T ABIE 5• Oontinued 

y Data .f'rom B. c. Prov.l.noial Fisheries Departmnt.t' i;\livugh J. t. Hart. 
' 

Catohes are referable to point 

of laDding rather than region of oapture,. although in general the former may be oonaidered to oorres-
~ . 

pond _oloealy nth the latter. 

g/ Computed by use·· of following peroentages (4eriTl!Jd· as explained i~ text): 

-Queen Charlotte Islands,. 36%1 Qm.taino am Kyuqu~. 55%1 Bootlca an:l Clayoquat,. 59.l'; Barkley Sotmd 62%. 

2/ Bo data a"ftl.ilabla. 

w 
5/ 

~ 
Estimated f'n>m ra-tio of Queen Charlott~ tq Vanc~r Island oatohes -tor period 1932-36• 

·52% (weighted lD!Jan " of tour regions") of total troll oatoh as eatinated from ratio between total 

troll ohi~ook oatoh and Vancouver Isl.am salmon oatoh (as ,giwn in "Fi.sharias Statiatioa ·of Canada") 

tor period 1929-33· 

I 



T.ABIE 6. Troll oatoh o~ ohinook salmon in ooean off coast of Washington, am estir.ated oatoh o.f 

Coluni>ia River tlsh, thousands of pounds• 

Year 

1926 
1927 

. 1928 
1929 
1930 
1931 
1932 
1933 
1934 
1935 
1936 
1937 
1938 

~~ 
1941 
l~ 
1943 
1944 
1945 

y 

Total ~roll oa ~oh Y 

4.110 
5.241 
4.7114 
4.~ 
5,238 
5•1-29 
3,'134 
2,499 
2,964. 
2,717 
5,110 
3.61.aB 
2,896 
2,300 
4.295 
2,976 
3.725 
2,549 
l,6o6 
l,~ 

-
580 
841 

1,633 
1,785 

96li, 
723 

1,308 
1,096 
1,263 l,m 
1,237 
1,111 
1,681 
1,216 
1,109 
1,425 

O.lUJllbla 

River Dist. 

394 
269 
232 
310 
385 
61 
21 
27 

~ 
332 
198 
117 
180 
277 
394 
389 
124 
206 
330 

2,589 
3,302 
2 .. 989 
2.875 
3,300 
3.420 
2,352 
1.574 
1,867 
1,712 
3,219 
2,298 
1,824 
1,454 
2,7o6 
1,875 
2,347 
l,6o6 
1,012 
l,2Z7 

2/ 
Estinated catch of Col.R.Fish -

Co as 
Dist. 

-
412 

. 597 
l,159 
1,267 

684 
513 
929 
778 
897 
721 
471 
878 
789 

1,1~ 
. 863 

787 
1,012 

296 
202 
174 
232 
289 
46 
16 
20 
22 

~~ · 
148 
88 

135 
208 
296 
292 

Jl 
248 

a 

2,885 
3,504 
3.163 
3,519 
4.186 
4.625 
3,635 
2,278 
2,40'2 
2,673 
4,246 
3.343 
2,633 
2,060 
3,792 
2,960 
3,833 
2,562 
2,013 
2,487 

Data fur 1926-19f.i2 from "Fishery Industries of the United States" and "Fishery Statistics of the United 
States". Data i'or 19..,.3-1945 secured di reotly from State of' Washington Deparbment of .Fisheries. 

y Computed by use of follcnrlng ?'roentages (derived as explained in text) s Swi.f't~ure, 63%; Coastal Dist. , 
71%; ColuniJia River Dist., 75%• 



TABIE 7• Troll oatoh of ohinook salmon in Oregon, aDi estimated oatoh of Columbia River i'lah, 

Year 

1926 
1927 
1926 
19'29 
1930 
1931 
1932 
1933 
1934 
1935 
1936 
1937 
1938 

~~ 
l~ 
l~ 

i~ 
1~5 

y 

y 

thousands of pounds. 

Total oatoh Y Eat. Catoh of Col. R. Fiah Y 
Columbia Coastal CoJ.um1>1a coastal 
River Dist. Diatriot R. Distriot District I Total 

769 127 577 81 658 
1,127 561 845 359 1,204 

727 I 236 545 151 6% 
908 515 681 330 1,011 
624 260 468 179 647 
1l'2 95 106 61 167 
100 76 11µ 49 190 

1,329 379 g:;7 243 1,240 
Soll. ~ 378 136 514 
233 175 182 357 
6L'4 792 483 507 990 
3!11 1,035 268 lb2. 930 
187 551 

I 
140 353 493 

183 429 I 137 275 412 
413 620 310 397 707 
748 682 561 436 997 

' 438 322 328 206 534 , 
158 247. 118 158 276 
458 815 3l'4 522 866 

1,01.3 979 1@ 6Zl 1.387 

Data tor 19'26-42 from "Fishery Industries of tbs United States" am "Fishery Statietios ot the 
United States". Data for 1~3-45 trom Faoifto Fisherman Yearbook, 1~6. 

Derived by application of follaring peroentages (as explained in text) s 
Columbia R1 ver District, 75%; Coastal ·Distriot, 64%. 
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STUDY OF RVIDF'JJCF. RELA'I'ING T:.:I CALIFORNIA TROLL CATCH 

Introduction 

Al thC'ugh no estimate r.f a. ~aliforniA troll catch of 
~olumhia River chinocks has been included with the estimates 
f •'r the areas given herein, vnrious a:.:ounts of Cnlifcirnia 
tr~ll fi3h hnvc in the pa.st b \>en Attributed t0 the Columbin 
E~ivcr and it is trerefnre deemed necessary tc- consider rnther 
fully t h< evidence relating t t the subject. Ini'o:nn.ation perti
nent tc- the matter is 0f three general types: (1) a regression 
annlysis inv0lvine,; Cnlifnrnifl troll ontch nnd Columhis. !ind 
Sacramento River ontohes, (2) n comparison of egg numbers cf 
'!olum'bia Rive r nnd Culifnrnin ohin, ok salmon and (3) tngging 
e~periments perfcrmed by the Calif·ornia >lurea.u of tJo.rine Pish
erks in 183g-l942. /ln 11na.l·:sis r.f each cf those i a presented 
belC'w. 

l1er;ression Annlysis 

Opportunity is hore tRken tr bring up t 0 date end further 
study"n multiple correlr1tion nno.lynis ori r,inally ma.de by Ric h 
( 1940b). BriGfly stc.tcd the analysis consists (Jf n multiple 
c0rrelnticn of the Califcrnin troll cntch as the dependant 
vo.rinble with the r:C'lumhiu nnd Sncrn.'llentl' Rivt.: r catche s as the 
independent vo.rio.ble s. The basic data. f 1~r the o.nnl:rsis ct.ve r
in~ period 1916-45 nre given in Tnble 8 nnd shovm grophicolly 
in Fi r;ur1~ 3. Be co.use it wus n<' t possible f ('r years pri0r t<"' 
1926 t c- split ' ff the small amount of fish cuught by trC'lle rs 
nenr the mC'uth C'f the co 1 tunhia., this runr'lunt hc.s f :· r the sake 0f 
consisteno~r been includerl with the Cr>lumhia ttiver co.tch thrc u::;h..
C'Ut the ontire periori of the e.no.lysis. 

The regre ~si nn e.s pr(l s ented by Rich utilized year-for-year 
cC'lmpariSC"ns 1 the tri!'le ts of vnlue s for eoch year cr nsisting <:if 

the trl")ll cm·l t~e tw" ri~er cnt c hes for that yenr. It is knC'Wn, 
how.:nrer, that ne t o.11 of the saLrnon cnught by t.he trqll fi.she rmen 
ore fish which would have matured nnd Ascende d the streams during 
the yenr caught; many would ne t hnve mature d until one c' r two 
venrs hence . Therefor~ , it i s nppr oprinte in c~in.pnring troll and 
river cnught fish tC' tnke intt' account the pe rcentage ma.turi ty of 
t he trC\ll fish. A lare;e mnount <•f information en this subje ct is 
g.iven by Rich (1926), whose Table 6 indicate s that nbC'ut 41 per
cent. rf trr.11-cought fi sh wc-uld huve mAture n the yenr cought, 45 
percent one vea r lote r, e.n1 14 perc!::nt m'm ~eors lo.tar. 
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Tc occ~unt for the variation in mnturity cf the trnll fish, 
a we i ghting sys tem .wrs s e t up wh~reby tha river catches wer e 
weigh t ed in uccc-rdnnca with the mnturitjr percentc. ~ e s . Thut is, 
t he river c a tch t . c mpare vnth the troll cntch c f year n ccnsistc d 
c f 41 percent c f the river c~tch c f yenr ~,45 pe rcent Gf-the c~tch 
of yea rn+ 1, nnd 14 pe rcent of tho catch cf ye nr n + 2. Fr r 
purpcses-c•f comparison, r egress i cns wer e mode f er tnc pericd 
1916-43 of the r.alif0rnia troll cati::h en beth t he weighted nnd un
wei ghted river catche s. Botn c~officicnts (B) und cc effioients 
of multiple correloti' n (R) ore as f e llows: 

Rogre ssirn of troll catch <'n: Sncrruncnto R. B. Colum . .,ia R. B. R 

nmve ighted rive r oo.tches 
Vfe i ghted rive r cntohes 

.46 

.46 
.36 
.37 

• 76 
• 78 

Despite tho thec-r eticnl justificnti~n f er using the weighte d 
rive r catches, it is s oen nbovc that r esults frcm the two re
gressions nre pro.ctica l. ly iden t ical. Appo.rentl y • ther s 0urces of 
variotiC'n ore s r. great ns t<' mask a."ly e ffect c f vnrying mo.tu~i ty 
cf the troll-caught f'ish. Since use of t ;.,e unweighted vc.lues 
pe rmits the additi :--n t " the s c.rios t'f the yea.rs 1944 nnd 1945, 
these vnlucs will bo us c: d in nll r egr essi' ns subsequently r oferred 
tf". 

!n studying thE: ontch regrossiC'ns it is pertinent to nn r.. 1:1,rze 
ony changes in th~ r e lc.tinnships during the period being investi
gated. Tei :le• sc s cpuro.t'3 regressicns were ca.lei.A luted f, r three 
10-yco.r periods, with the f::::llcwing results: 

Pericd 

1916-25 
1926-35 
1936-45 

Sncrruncn tl' 

B Pp 

.25 .4 
- .20 .6 

.72.04 

R. Columbia R. 

B PB 

.63 .09 
• 38 .3 
o·· • u .9 

.84 

.41 
• 72 

The values t f :CB given hri.ve: been derive d by celculnting B and 
then making use of Student's t distribution (Fisher, 1941). Since 
only vnlues '. ' f p c:qunl t r> er smoll than .05 a.re cc-nvcntiona.lly 
cl"'nsidered signTfiount, it is seen that only one cf the Socr,.,.mento 
Fl's and noe qf the Columbia F's cr.n be c<..nsidcrc~ d significo.nt. In 
this study it is the " "' lumbin River thnt is imp1.~ rtant, and lnck c'f 
significance rf its cr mpcnont • f the re~rossicns prGcludes the ir 
use in estimEltinp.: t he prcpC'rticno.to cc-ntri bu ti en of the Cc lumbia. 
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T.ABIE 8. 

Year 

1916 
1917 
1918 
1919 
1920 
1921 
192'2 
1923 
1924 
1925 
1926 
l927 
1928 
1929 
1930 
1931 
1932 
1933 
1934 
1935 
1936· 
1937 
1938 
1939 
1940 

Catohea of ohinook salmon taken in cali.f.brnia troll tisheryt Saoramnto River Fishery, am 

Columbia River Fishery, thoua~s of pounds,· as ueed in multiple correlation analysis. 

California Troll 

Northern Monterey Total SaoranBnto Columbia 

Dist..!/ Dist. g/ 
. 

Ri wr "2/ River 4/ 
I 

~{2: 4,708 4,980 3,451 31,993 
1,653 3,491 5.144 3,975 29,522 
2,280 2,6a4 4,884 K.938 29,249 
3,295 2,534 5,829 ,529 30,325 
3,431 1,342 4.773 3,860 31,~ 
2,429 1,120 3,549 2,,511 I 21,552 
2 .. 5~ 792 3,386 1,765 11,~7 
2,256 6~ 2,910 2,2W+ 17,617 

- 4,123 789 4,912 2,640 22,641 
3.267 ~~- 4,276 2,,779 26,737 
2,858 2,905 I 1.,262 21,818 
3,154 645 3,m 921 23,206 
2,332 302 2,6~ 554 16,931 
2,235 949 3,184 521 15,662 
2,854 251 3,105 1,214 I 17,629 
2,7~ 82 2,844 950 20,329 
2,006 13 2,159 1,265 I 16,042 
2,326 513 2,839 44B 19,716 
2,733 257 2,990 402 18,657 
3,097 196 3,295 889 15,417 
2 .. ~ 130 ,,072 954 16,514 

I 3,753 802 ,555 973 19,006 
I 1,472 179 1,65l 1,668 12,789 

1,580 112 1,692 497 13,,951 
I 3,410 I 552 

I 3,962 1,516 14,481 



TABIE 8.·continued. 

Year 

1941 
l~ 
1~3 
1944 
1945 

y 

y 

21 
. 41 

-
California Troll 

Northern Monterey Saoramento Columbia 

Dist. y Dist. g/ Total Ri~er i/ River 4/ 

2,092 141 2,233 845 20 .. 547 
2.924 11'8 ,.072 2,553 19.317 
,,137 992 ,129 1,295 11,,650 

• ,,828 525 
. 

5,353 3,265 15,851 I 

5,295 766 6,061 5 .. 468 13,550 

75% of ooni>ined oatoh of ohinoolca am silvers as given in Clark (lc;ii.O) f'or 1916-1939, and in 
CaUtomia Bureau of .J&rlne Fisheries (l~,l~,,1~6a,lc;ii.6b) for 1940-1~5· Factor of 75% 
baaed on Clark's (l~O,p.53) statement that " ••• between 20 "1ld 30 per oent or the catch loaded 
at points north or ·Point Arena are ail ver salmon ••• • 

90% ot combined catch of ohinook and silver salmon as given in so'Urces listed in footnote I. 
Fa.otor of 90%' based on Clark's (1940, p.53) statemnt that • ••• len than 10 per cent of the 
salmQn ·catch south of Point Arena is composed of si'lvera." 

Derived f'rom aouroes listed in footnote I • 

Inolmea small amounts 0£ troll tiah caught near the mouth of the Columbia. Data f'or 1916-1921 
are from Craig aal Backer (l~O); for 1922-\9a, from •Fishery Industries of th9 United States" and 
Fishery Statistics of the· United Sta't;ea"; ?or 1943-1~5 from .Annual Bulletin, 19~ of Wa_shington 
State Fisheries Department, from Faoi tic Fisherman Yearbook, 1946 aDl directly from Orego!l an:l 

. 'Rashington State Fisheries Depa.rtnBnta. 
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Bivi:.· r stn cks t i:: t he Colifornio. chinC'nk troll oa.tch. It is 
wi· rth:;r ( r nf' t CJ , hr wever, th'lt the v~ luc cf B USS C·Ciat ed with 
the Columbi a River decline d nt nlm _st n ccnstnnt r ut e during 
the three periods. 

Increasing the numbor cf items in o. r egros si t n o r dinnrily 
inc r e1e.s t:s its chance s of shC"win; significnncf: , nnd twt lcngar 
peri \"ldS wer e theref'-re trie d. The r t:i s1Jl ts for tha sc were: 

Pe rind 

19l6-30 
1931-4-5 

Sa c roman t c, R. 
PB 

B 

.44 .07 

.73 .01 

C\' lumbia R. 

PE 
B 

.so .04 

.04 .09 
.SB 
• 72 

In t hes <:. r c: (!:ressic'ns the Cr,lumbin Riv.Jr B was significant 
for <'ne r.f t he peri•' ds, 1916-30, m~king it dosi rubl e tl sons ide r 
the ca.us e s f v r this sip;nificnnt nssociat it'n 1.. f Columbia River 
nnd Cnliflirnio. trC'll oo.tche;; with n view tr determinin~ whethe r 
<' r n-. t it notut\lly reflects n ccntributi l'n t·f C1.. lumbin River 
stC"cks t 0 the CalifC"rnio. troll catch. Inspe ction ~f Figure 
3 indicate s th.nt bc'th the Cc lumhin River nnd Calif rnin troll 
catche s drr.ppod sharply during the occnomic de pre ssicn ~f the 
eo.rly twentie s, suggesting omnrncn r e sponse t c: e con"mic Cl-n
ditions ns 0n 1.. rens~n f e r the ccrre lo.ticn. 

An· the r phencmenon oomm1:m tc: be th C~lumbic. Rive r nnd 
Cnlif, rnia troll 'catche s is n general dcwnword trond during the 
pcric-d 1916-30, n~s <' c<' ntributing tc the corre spC'ndonoe ne: t e d 
nbove. Obvi,,usly ne i thcr the oof!'m(in response ti· eoonomic con
ditions nr·r t he ccmmon downwn. d . trend need hrwe o.nythini; t ... de 
with the cc ntributkn .cf G<'lu""lbiu River stt·cks tc the Cnlifc rniu 
troll ot>.toh. The effe cts l'f those influenoos oo.n be e liminnte d 
by t.•mi tting the yenrs 1921-23 fr(im the nnolysis nnd by dou'iing 
with dc;viations from the trends rather tho.n thB actual ontches. · 
~eviati ~~s fr~m s i mple r e ctilinenr lenst-squures trends of catch 
on time• we r e use d and the simple cr·rrelo.tion between the Cc:·lurnbin 
River devint:l ons ·and t he Cnlifl'rnio. trc'll deviations wo.s colcu
lnted. The rosulti~~ cc rre latinn coefficient (.397) proved nr t 
to b~ si~nifioant when ente r e d in Fisher 1 s · (l941) Toble V.A. with 
10 d~gree s (' f froedt·m. 

Re oo.pitulr.tinr::, n multiplt: regressi r·n nno.l~rsis with the 
Co.lif1·rnia tr~ll ca.tch ns the dt!pendent varir.ble and C<'lumbia 
nnd Sncro.mento River catche s ~s independent vnriablc s hos be en made . 
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The betn cC1efficicnts mensurinf:!; degroe l~f asse cio.tic'n of 
Co.lif•rnin trcll cntch with Cr- lumbio. R;i..vc r cntch were net 
significnnt, with the single excepti nn c.1f t~mt "f:' r the period 
1916-30. The o"rrcloticn in this instance n.pr::eorec t c be moin
ly the result \If c0mm r·n respc.ns e tC' ec<·nc•mi6 f oct•-:rs, und a. 
cc'rnme>n downwnrd trend. The r e sults in f!;ener'l.l indicate tho.t 
the regressi~~ analysis nppr<~ch is nrt su~toble ftr estimnting 
the proportionate O·'ntribution c f Cc>lumbiu River stc·cks tn the 
Cnlif~rniu troll catch. 

Egg Number Cumpnrisuns · 

The data. under this hsudinir were ndduccd by Rich (1940b) 
in a genera l dis cuss ion ;: f the Oolif1'rniu troll fishery in re
lations.hip t c Crlumb1,n Riv<J r fish. Tr:e menn number 0f eggs per 
chinc c. k f cmnle nt va rious pt·ints in Orcgr..n, Wnshingtcn, nnd 
Co.lif·· rni a is given, as derived frcm published wr. rks ond other 
s ources, The salient mean counts given are ns follows, prccee1-
ing fr ,·m :t.Tl' rth tc- Sl uth: R~·ck Is lnnd (Cr lmr.bin. River) Washington, 
4, 885; C~lumbia River tributarie s in 0regon, 4,800; Klo.mnth Rive r 
(Cr...lifr-rnin), 3,·760 ; Fort Brngt (Cc.lif"rniu) troll fishery, 4, 910; 
Sncromento River (Cnlif9rniu), 7,453. Since the C~lumbin River 
ccunts nre okser t ·. t!!e Fort Bragg cc.unt than either the Kl amath 
0 r SucramentP River ol1untft, the conolusit·n wns drawn that this 
shC"-wed that n large purt : f tl-.e ~nlifc·rnio. tr~ 11 fish c riginated 
in the Cr:lumbic. River. 

Cr-nsul ta.tir-n rf' tho pn-per (n!cGreg. r, 1923) containing the 
e gr, c~unts, h~wever, lends t~ ~ s cmewhnt di f ferent conclusi cn. 
Figure 32 cf that rHp,:rt sh.:'.lws thr;.t the ri:i.ngc cf the F1· rt Bragg 
s Grie s cf ct·unts nt:arl:r brnckcts the c ~~mbined: ranges 1•f the 
Sacramento o.nd Klmno.th River s e ries . Thus the Fort Erogg fish 
c0uld wel 1 hnvo been cC'mpos{·d nf a ccmbino.ti c. n of Sncrrur.cntc- and 
Klumo.th stccks, anr1 this is the interprotati.:·n which McGre gor 
himself make s. When the ro.ngos nre thus exrunincid· t}le fact that 
b0th the c~lumbiu ~iver nnd th~ F~ rt Erar,g ccunts lie midway 
betwsan the Klamnth nna Sacrament~ c0unts seems f c~nsiderably 
l ess signifier.nee 'them ·when the r.!eans f'~l o.nc o.rc c(•nsidored. This 
is r c cr gnized by Rich in his sta.te:nent: "It is 'true t h!l t n prC' per 
crmbinaticn . ~"l f Klamn.th River and Sacrrnnentl' River fish wc uld f.:ive 

· o.· similnr menn.-. n · In view Pf th~ dc-1,lbt m. w ca.s1; upen the re
gressicn analysis, this se~ms a r ens unnble oonclusirn. 
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TngginF: Experiments 

The r,ll'St direct evidence yet c.bto.ined ns tc the r1rigin 
:' f the chin0r:-k snlmon caught in tho Cnlifc ,rni a. tr(-111 fishery 
is emh .. 'died in the r e sults c.f t.af!;ging exporiments carried 
rut bv the Cc lifornia Eurenu <"f Marine Fishe ries in 1939-1942 
(HcCully, 1948). In these experiments numb €1 rs ('If chinc.uk 
sr lmcn frrm the trC' 11 fishery were te.r·ged r ff the Cl.'. ast r f 
Culifcrnin us f( ' ll··ws: 1939, 694; 1940, 944; 1941, 1348; 1942, 
1663; tGt~l, 4649. Of these tagged fish 296 were recovered 
during the pericd 1939-1946. In ndditicn the re was cne re
ccvery in tho Columbia River for which tho species wns un
known, but it seems likely thnt this fish wns a. chino0k, 
since the silver snlmcn (the cnly other speci es tng~cd) is 
n0t as strongly m~grctnry us the chinook. 

Tlius of a total of 297 recoveries from 4649 tagged 
chinook salmon, only 1, or a.bout .3 percent was recovered in 
the Columbia.River. It seems reasonable to asstune that there 
would have been a greater recovery than this had'the California 
troll ontch contained any significant proportion of Columbia 
River chinooks. This is particularly true when it is considered 
that the tags used were celluloid discs which could eusily be 
seen by cnnnery butchers, and that a reward of ~5.00 was . offered 
for thl~ return of any ~alifornin ta.!'; from the Columbia River 
durin~ tho stXr.rner of 1 ~ 42, when the greatest number of California 
recoveries wa.s made . 

Conclusion from Evidence Presented 

It has been shovm above in re lation to evidence on the 
oroucrtion of Colmnbin ~iver chinooks in the California tro11 
~at~h that: (1) the multiple correlation nnalysis indicated no 
si~ni~icant apsociation of Col umbia Rivor catch with California 
tro , 1 catch except durinF. one period when the correspondence 
could bc . explRined on the bnsis of common response to economic 
conditions and a common downward trend, (2) the data on egg 
numbers could as well be explained on the basis of the California 
troll f'ish consistin~ of a combination of California stocks as 
on the basis cf t he se fi.sh consisting largely of Columb'in River 
stocks ond (3) tag~in~ r esults indicated no signif icant proportion 
of Columbia River chinc0ks in the California troll catch. Taking 

· this avidence into account it s eems r eas onable to conclude that 
the majority of the chinook salmon caught in the troll fishery 
off Califor?1ia consist of other than Columbia River stocks. This 
does not menn cf course that no Columbia Rive r fish nre cnught by 
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California trollers, but only that the proportion is too small 
to be significant in rough estimntos such as those presented in 
this report. No estimate for Culifornin troll fish, therefore, 
will be included in the estimnte f or totnl troll catch of 
Columbia Fiver chincok sulmon. 

STT "i'-tARY AH11 DISCUSSION 

Fstimates for the troll catch of Columbia River chincok 
salmon in tho various ureas covering the period 1926-1945 have 
now been presented; and it remains tc bring these together into 
n single estimate for the entire troll catch of Columbia River 
chinooks. This is done in Tnble 9, which shows the cstimntes 
for individual ureas and the annual totals. The total estimated 
trcll catch varies from 4,953,000 pounds in 1943 to 10,613,000 
pounds in 1927; the mean for the period 1926-1945 being 7, 835, 000 
pounds. It is recognized that ~hose estimates, ev~n though de
rived with o. oonsid.eruble amount of elabcrntion, e.re still sub
ject to considerable error; not until more observational data 
are uvnilo.ble can fully nccurnte determinations be made. Never
theless, it is of interest to ~dd the estimated annual troll 
catches to the river catches in order- t o obtnin an idea of the 
chnnges in total ccrnmercinl cntch. The nvo.ilnble dntu nrc 
brought t?gether in To.blc 10 o.nd shown grcphicnlly in Figure 4. 

Inspection of Figure 4 indicntes thnt, if the Optimo.tcd 
trol l catch be considered rensonubly correctJ its addition to tho 
"inside" catoh mo.terinlly changes the interpretation of the course 
of the commercial ohinonk snlmon production. The new total catch 
he.s a current level of around 19, OOOJ 000 pounds per yea.r, as 
compared with arcund 13,000JOOO pounds for the 11 inside11 cntch alone. 
These levels may bo cc.mpo.red with the "inside" catches prior to 
1910, which, since there wns practically no trolling then, 
probably anprcximnte closely the tctnl catches. On this basis 
.the present level of the new toto.l catch is scmowhat less thnn 
half the penk level a.ttained in 1883, nnd is about two-thirds 
of the average level for the period 1875-1909; ccmpnrablo 
fractions for the 11 inside11 cntch nre rour;hly one-third o.nd one
half, respectively. In ether words inclusion of the estimated 
trol,l catch makes the si tuo.tion with respect to thu commeroinl 
catch a.ppenr less serious than would be the cnse if the 11 inside" 
catch alone were considered, although in both instances the in
dica.tion of n marked decline in recent years is urnnistnknblc. 
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TABIE 9• Suzma.r.y of the estimated troli oatoh of Colwabia River Chinook •almon along the Paoi.f1o 

Coast of iro~ Amerioa, 'thouaam of powna. Y 
- - -

Y~ar Alaska Priti1h l Washington Oregon 
ColUJabia I 

! 
I 
I -r - ·-- ' 
I 

I 
.. 

I 

1926 2,® 2,645 2,885 
• I 

658 
' 1927 2,603 I t·302 3,504 1,204 

1928 1,479 I .625 3,163. 69(, 
1929 1,359 ! ~,218 ,,519 1,011 
1930 1,824 I 2,431 ,186 £:47 
1931 1,513 : 2,018 4,625 1~7 
1932 l,~ 2,000 3,635 190 
19~ 1,211 2.498 2,278 l,~ 

I 

i 
19 l,<>61.i 2,842 2,402 514 I 

1935 2,3;.._ 
' 

2,468 I 
2,673 357 

1936 2,445 I 2,226 i 4.246 990 I 

1937 2,6TT I l,6gc) 3,343 930 I 

1938 2,267" 1,813 2,633 ~ 
I 

' - ! 

1939 2~~ 2,038 2,060 I 

I 

l~ 
. 1,790 1,475 3,792 707 I 

l~l 2,341 2,018 2,9(:/) m 
lc;ii2 1,691 1,926 3,833 534 
1943 ~3 1,612 2,562 276 
1Si14 411 2,o69 2,013 866 
1945 552 1,910 2,487 1,387 -· 

Total 

B,2J.i8 
l0,613 
9,963 
B,107 
9,088 
8,323 
7,247 
7,2'(!7 
6,822 
7,832 
9,909 
8,£:49 
7,206 
6,754 
7,·764 
8,316 
7,984 
4,953 
5,359 
6,336 

Y Bathatea for the individual regions are from i'ablee 4,5,6, and 7; aouroes o.f data are f9. -ven in 

footnotes to these tables. 



T.ABIE 10. Estinated inside. troll. and total. oommeroial oatohes of Columbia River Chinook salmon; 

tlto~aa.m of pounds. 

-
Year Inside Y Troll Y Total Year Inside ]:/ Troll Y Total 

• 

1866 272 - 2:72 16~ 23.875 - 23.875 
1867 1.221.i 1,224 

~ 

1895 30.254 30.254 - -
1668 l,9Cii. - 1,904 1896 25.224 - 25.2'24 
1869 6,800 - 6,800 1897 29,427 - 29.427 
1870 10.200 - 10.200 1898 22.41.0 - 22,410 
1871 13,600 - 13.600 1899 17.396 - 17,396 
1672 17.000 - 17.000 1900 17.843 - 17.843 
1873 17,000 - 17.000 1901 ( 3/) - ( 3/ ) 
1874 ' 23,800 - 23,aoo 1902 23;o34 - 23;034 
1675 25,500 - 25,500 i~ 2:'/,917 - 27 ,917 
1876 30,600 - 30,600 31,783 . - 31.783 
1877 25.84.0 - 25,840 1905 33,029 - 33,029 
1878 31,280 - 31,280 l9o6 29,971 I - 29,971 
1879 

I 

32,640 32,640 1907 24,2,0 24.250 - -1880 I 36.040 - 36,040 1908 19,7 3 - 19,743 
1881 

I 

37,400 37,400 1909 17,119 17,119 - -1882 36.808 - ~·808 1910 25.326 ~ ~ l -I 

42.799 ,799 ' 36.602 i:G - 1911 -
U2.16o - 42,1&> 1912 21,388 

( ~) -
1005 37.658 - 37,658 19il 19,384. ( ) -1886 30,498 - 30,498 19 25.409 ( } -
1887 24,208 - 24;20a ! 1915 32,127 

~ ~ l -1888 2$,328 - 25,328 1916 31,993 -
1889 18.135 - 18,135 1917 29,522 I ( ) -
1890. 22,821 22,821 1918 29,249 ( } . - -
1891 24,o66 .. 24.o66 - l919 30,325 ( 7'/ ) -
1892 23,410 I 23.41.0 1920 31,0~ ~~? - -1893 19,637 I .. 19,637 1921 21,552 -



TABIE 10. Continued. 

J17!1J . -

Year Inside Y Troll g/ Total Year Inside Y Troll 2/ Total 

I 

192'2 11,947 '[' - 1934 18,123 6,822 24,945 
1923 17,617 ( ) - 1935 15,341 7,832 22,973 
1~ 22,641 ~ ~ - 1936 15,538 9,"9QC) 25,447 
1925 26,737 - 1937 18,450 8,649 27,.099 
1926 20,6.54 8, 28,902 1938 12,486 7,206 19,.692 
·1927 21,810 10,613 ~2,423 1939 13,588 6,754 20,342 
1928 ls.m 9,963 I 25,936 1940 13,792 7,764 21,556 
19'29 I 14. 8,107 22,551 1941 19,405 8,316 ';!7,721 
1930 16,619 9,088 25,707 1942 18,490 7,984 26,474 
1931 20,127 8,323 26,450 1943 11,568 4,953 16,521 
1932 15,833 7,247 23,oao 1Sil4 14,317 5,359 19,676 
1933 18,360 7,227 25,587 1945 12,384 6,336 18,73:> 

1/ 
- DRta for. 1866-1921 from Craig and Haaker (l~O); tor 1922-1942 fr:>m Fishery Industries of the u. s. 

and Fiaher,y Statistios of the U. s.a for 1943-lsiJ.5 ' from Annual Bulletin of'Washington State Department 
ot Fisheries, 19h5• lily inolude small amounts of troll fish trom 1912 to 1925· 

y 
From Table 9 of' this report. 

3/ 
- No data available. 

" 
41 
- Trolling oarried on, but no oatoh data a,,-ailable. Based on infonnation f'rom Rounse:f'ell and Kelez (1938). 
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Figure 4. Estimated inside. troll and total oommeroial oatohea of columbia River ohinook salmon. 
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