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History of the Fishery and Summary Sta tis tics of 
the Sockeye Salmon, Oncorhynchus nerka, Runs to 

the Chignik Lakes, Alaska, 1888-1966 

.\IICHAEL L lJAHl.ilF.RG 

\nnuol run, or ,lK'k<''4" .. 11Jmon lo ltw ( h1t:n1h I .tkt· .... \I..•,"-•'· th•, r(",1,toil fnm1 un ,l\rr.att• of I.� 
million dunn,: tl1l' p,•rtod IIJ:?.!•J!I to nn UH.r,11:r of O.!J m11l11m durin..: thl• 1u·rw<l 1•11�.1.r.. lo urih·r lo 
,tuch the d� nami,·-, uf lh,· run," h,�turil' t'uh h, l'''"aJ.wmrn1 nnd o�c.· .. ,ru, turr tl,ll,1 \\t•rr ,on1pil,,I 11\ 
!'Iopa,, nin� ... ,oc:k aud hrootl )f�nr. Th<• hi-.Jon 11f fi..,hinJ: und manu�l-mf'ol or 1h1 run, from 1m ,·µtwn 11( 
lh<• fi._hC'r., unlil l'Jtti i, dc•,!.'rilwd. Thr hi�h ,t.•,_h and t.·o,,-,1nl d1:,tr1hullun ... uf ("hign,k ,u, k,�r !1t1lmon 
imli1·nlrd ,ifni£hanl 111h•n·epl1on In the fi,ht•n in onh one llr<"J othtr 1hn11 1lu.• t'h11tnik B�H Jnd 
Ch1�nik l..a�oon: th{' n ... hrr, al Cup,• 12,uk -.1arh•d In th•· m1d•J'i1it1'.l'l>. f(e-.ulc, or lhfl' -.lull, \\rrt• u� to 
ron-.tru,"I parent•µroi,:rn, rf"l,1Cion,h1p, lhul formrd 1hr h,,,j., for a mun.tt,:l'tn1•n1 -.tro.1l<'t.:\ to rt"'-.lun• 1hr 
run, 10 their former leH•I o( abu11dunt·r. 

l:\'Tl{OULTTI O:\' 

One approach to re toring sockeye salmon ::.tocks? to 
their former levels of abundance is to precisely regulate 
the harve t of each major race (Royce 196-0. Accorcltng to 
Royce (1960), such a course requires that the manage
ment agency 1) can define and recognize each maJor 
race' of salmon, 2) has accurate statistics on catch and 
escapement, 3) can forecast the returns' accurately, 4) 

k.nows the number of pawners needed fur maintenance, 
and 5) ii. aware of the gear and time needed to harvest the 
de ired number of salmon. The management agency does 
not have oil this knowledge for any race of salmon in 
Ala ka, but information has become available on the 
stocks of one sockeye salmon-producing system of west
ern Alru.ka, the C'hignik River system. from which it can 
formulate a management stratcizy bru.ed on precise regu
lot1on uf the har\'est. 

In th1, paper, historic catch and escapement �talL',tic 
ore pre,-ented wr each of the l\\ u maJor stock� ol 1,uckeye 
1,a)mun m the Chignik River system. C'urrc11t stat1"tics 
haH' been ruutlncly published and are Inter cited. 

Sot:k<')'t' Salmon Hcscarch at Chi�nik, ,\lai.ka 

fhe µutential ot the C'hignik wotersht·J for cuntrulled 
�tud 1e,- uf the life hi,tory ul 1,ockeyc �nlm11n wo� 

,.,,, h,- , 1 •nd Aln,li.11 fuhtnt C'tnltr Aukt Bn1 Laboralol), :-.o
1�111•1 \lorinr h•htrt,. """"'• �\)A\. I' (I I{• I!>.. Auk, lln) \I\
9"•·.I 

..,LC k rdrr 1o ,uh 1i:tttca11on that nn ht marwi•d •1'111t,ly
tltulo.rr l'M,til. run, a, Jdlnett ti, \lnth•"• tlJW), a111n1fl,- th• tMal

numl• r ,I m•turr "'" kn• �lin, n fnttrlllK the "awrah«I 1n I Ir 1,•11 h
plu, t u1..-n1t-nll 

tt.11T, th• ■am• 1 ,10tk, I"' nbu>t 
•Iv-turn• rtl•� 10 1be 1, tul numhor ol rn tlur pr 'lfD) pruduucl b>

cnr pa14n,ni. rrprdl• .. ,,I 1h, um• ot rwtum

recugnizecl earl) m the de\'elopment ot almon re-,earch 
in Alo-.k::i 1(;itbert and O':\lalley 19:!l). Parallel studie 
of the lite history of suckeye almon "ere tarted b> the 
U.S. Bureau of Ft,hcrie at Korluk in 1921 and at 
Chignik in 1922 with the main purpose of ascertaining 
"what relation ex1s1 between pawning colonies of vory -
111g size and the number of progeny that the.y 1urnish" 
(Gilbert 1929). The I arluk and hij.'Tllk Rhers were 
selected because it was believed the fi�hery operated 
solely on fish bouncl for the e particular watersheds. 

In 1928 the complexities of the life cycle and dynamic 
ol the sockeyc salmon population:. of Chignik were 
hrought to light, and inten::.ive !>tudy ol the freshwater 
life history of 1he Chignik ocke)e simon began ( Higgin,, 
1930). C'unsideroble prugre!> ,,01, made in determining 
the pattern of the lite h1stur) uf hignik sockcye salmon 
and the relation,hip bet,,een the numbers of :.pawners 
and returning progeny (llolmc 19J.tl. Ho,1e\'er, in 193-1 
research wo� drru,t icolly reduced because of budget re
striction., and tho! uni) activity was collection of �cale 
for later �t udy ( l11ggin!, 1936). li!,h-countin;; "e1r wa 
first erected in (.'hij!nik River in 1922 to estimate the 
cbcapement. The counting 1Hir wa" nut maintained in 
193 , frum 19-10 through 19-t . and in 1931. Each )eOI 
1,mcc 19j2 a weir ho� been in operation to count the 
Cbcopcment, because of turbid \\Oler ond lock 01 ade
quate site�, counting tuwcn. u ed in the Hm,tul Ho) d1�
tncl ore nut leu�1blc nt Chignik 

Tuj!�lllg �tud1es \\ere conducted at hign1k b, the 
F,,,hcne. Be�enrch (n,.tnule (FIU), Um,en.ity ut \\ �h-
10),,'lun, in l\J 19 and w:,2, and a re corch pro1,'Tom lunded 
by the Chi1-'Tl1k salmon connini: mdu�try begon in 19,\.'I 
Fruin 1955 to I !JGO t hr rei,eorch proi:rnm Clm<-1�ted of 
,tudic� of thl oi:e rompo,,1tion ot the run , annual 
rnumerutiun ol .. mole , ond un iO\c,,111:otiun uf predauon 
un juHnilc • olmun b) Dully \",udcn, .Soll elinu, molmu,

Paul Gronholdt RC050



and coho salmon, Oncorhynchu.s ki.sutch, (Roosl· 1· 1,
1959, 1960). Beginning in 1961 the FRI intensified eco
logical studies of the nursery lakes. Results of those 
studies have been reported by Narver (1966). Phinney 
(1970). PlilT (1972), and Burgner and Marshall". Dahl
berg (1973) analyzed the historical records of the fishery 
and reported on the dynamics of the sockeye salmon 
returns to Chignik from the inception of the fohery 
through I 966. Although all five species of Pacific salmon 
found in North America occur at Chignik, sockeye 
salmon are the most abundant and commercially impor
tant species. This report treats only sockeye salmon at 
Chignik. Narver (1966) and Parr (1972) described the life 
histories of fishes associated with sockeye salmon in the 
Chi�ik lakes. 

Th<' Watershed 

The Chignik watershed is located on the Alaska Pe
ninsula approximately halfway between the tip of the 
Alaska Peninsula and Kodiak Island (Fig. 1). Black and 
Chignik Lakes drain into the Pacific Ocean and form a 
natural northwest-southeast pass through the Aleutian 
Mountain Range. The watershed covers an area of 
approximately 1,520 km2 including two lakes of 63.8 km2

total surface area. Atwood (1911) and Knappen (1929) 

Roo., J. F 1959 Report on Chignik odult red salmon ,tud,es, 
19· 

l1npubl manuscr., 12 p. Fi!h. R.es. lnst., Univ. Washington. Seel-
tie 

• Roos. J F 1m. Red salmon tagging at hjgnik. Alasko during 
1959 l'npubl. manuscr .. 9 p. Fish. Res. ln•t .. Univ. Washington, Seat
tle 

Roo<:, J F 1960. Life rustorv of red salmon. Onrorhynchus nerko 
(\\ albaum/. at Ch,puk, Alaska. Unpubl. monuscr., 56 p Fish. R ... 
Jn.t . Lnl\ \\"a,hangtoo. &attle. 

"l:lurl!flt'f, R L .. ond S. L .\1arshall. 197�. Optimum escapement 
,tudie, of Ch,/:Dik ,oclc,.ye salmon. Anodromous Fish Project Final Re. 
port lor period endmg June 30. 1973. Report :--o. FRJ.l,"W-7401. Fish. 
Ht-- Jn,t.. L'mv. \\ asbmgton. eattle. 91 p. 

ALASKA PENINSULA 

2 

discussed in detail the geology of the region and briefly 
described the geography and vegetation; Murie (1959) 

detailed the faW1a of lhe Alaska Peninsula. 
Because the lakes are important as reBiing Bieas for ju

venile sockeye salmon, they have been closely studied; a 
complete description of the two lakes is presented by 

'arver (1966). Black Lake is shallow (44<;f, of the area is 
<2 m deep), warms rapidly in the spring, and is usually 
turbid (typical ecchi disk reading is <1 m) throughout 
the ummer. Chignik Lake, although smaller in a:ea 
than Black Lake, is six times greater in volume and gen
erally clearer. Although the lakes are different physically 
(Table I), together they show a marked contrast in bio
logical activity when compared with 24 other sockeye 
salmon-producing lakes in western Alaska (Burgner et al. 
1969). Th� Chign ik system ranked second in number of 
spawners per unit of lake surface area, first in rate of 
photosynthetic activity (area and volume), first in con
tent of chlorophyl a per unit of lake volume, and second 
in content of total dissolved solids, and generally showed 
high concentrations of trace elements. Black Lake and 
Chignik Lake had the highest standing crops of phyto
plankton among the lakes compared. 

The lakes are connected by Black River (12 km long), 
which nows south along the edge of the Aleutian Moun
tain Range. Two major spawning tributaries enter Black 
River. West Fork, entering from the west, drains the 
northeast slope of Mount Veniaminoff (Fig. 1), a volcano 
which erupted as recently as 1956 (Roos see footnote 7). 
Chiaktuak Creek enters from the east and drains a valley 
parallel to Chignik Lake. Bearskin Creek also enters 
Black River but is of minor importance as a spa...,11ing 
stream; small numbers of spawners are found occa.sional
ly in the upper reaches (Phinney 1970). 

The lower lake is drained by Chignik River (7.2 km 
long), which is normally influenced by tidal action for 
nearly one-half its length. The highest spring tides affect 
the river up to the lake outlet. 

,c,1a111,111t 0t I i 5 

t'i�'lll'll 1.-M11p of th� Chli:nlk 
Rh,r \\•I.er btd ilh ln�N or 
" ,trm ,\huka. 
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\,) 
Tab!, 1.-;\torphon,etric niu •u••m•nt, ofl h1JCn1k and lllark I aku and ( h1J(l11k I •�oon ffrom IJ hlL-

19.31. 
8 ... ,,: 

\I Dirr :-ihort11nt 
hnud• D•l!th ml 

. Ur("t" 
Bffl \ ulum, l•ngth 

Im) \itan ;\larnnum 
n. ... , 01111.i 

1km I tkm') 
»lark Lak, 

O<ml ll,-rlopa-,nt Im •l !Jalf 

1·, 
' 

h,gn,k Lake 
I) �I I 

5 2 U7 

Total 

C h11tT11k Laaoon 
t,1, 

J IS H>I 

nry �
i�ik Lagoon ( 12 km long) Is a nearly enclosed e tu

patc: mg 
t f1

dy or muddy, flat bottom with scattered e o a gae and exten ive areas of eel ass (Zo.,tero). Water covers about 42 km2 at high tid gr d about 
�

alf that at low tide. Low and high
. 
tide sal��i�fesran

�
� rom 10 to l 7"/_ in the upper lagoon and from 30 lo 321" at the and spit near the outlet. The importance 

of the e tuary as a econdary rearing area for juvenile 
"ockeye almon ha been investigated by Phinney (1968);
large catche" of postsmolt sockcye salmon have been 
tok�n b y  beach seine and surface trawl in the lagoon 
during June and July (:'\arver and Dahlberg 1965; Phin
ney 1968). 

The Climate 

The climate of the region i strongly maritime because 
the Ala ka Peninsula is a comparatively small body of 
land between two large water masses, the I orth Pacific 
Ocean and the Bering Sea. The weather conditions re
ported by Atwood ( 1911) and Knappen (1929) remain 
typical. The ummers are short and cool; although there 
may be many days of wet weather, the rainfall is seldom 
exce ive. A great many overcast days occur. \i iolent 
winds often exceeding 161 km/h (100 mph) have been 
recorded. \\"inter temperatures are more moderate than 
tho:.e in Bristol Bay; recording thermometers left in 
cabin over the winters of 1961-67 showed a low of -27°C 
(-l7° F). Ice breakup on the lakes occurs in April or 
:\1ay, much earlier than in the lakes of the Bristol Bay 

di trict. Long-term weather records are not available for 

the immediate area; Kodiak Island (270 km to the north

east) i the nearest location with extensive weather 

records, although some data ore available from nearby

Port Heiden on the north idc of the penin ula. 

II istory of the Com mere in 1 Fishery

onnery operations.-Commercial exploitation of

h ignik ockeye almon began in 1888 when the Fisher

men' Packing Company of A LOria, Oreg .. ent o crew to

Chignik Bay to prospect for fi h; they returned in the �all

with 2 lGO barrel of sailed salmon. In I 9 canning

operati
1

ons were started in plants of the Fi�hermen's

Pockini; Company, Chignik Boy Company of :Son Fran

cisco and the humogin l'nck1ng Company from

Portl�nd, Ore�. (Moser 1899). Operating agreements bc

t\\een the compani proved o 1,u ces ful in 1890 and

1891 that they joined the pool of connene of the Al �ka

U 10 27 II I 19 1· 0 2S Junt 196J 
0 6-1 l.7 7 i95 13 Jun, 1963 

351\ 13 UJ 1963 
0 j� 

0 l I lb• i� 

Packing Af-�ociation 1n l 2. In l 93 they all became 
members of the Alaska Packers A ociation, and only one 
can�er;· wa operated as a result of increased operation 
efficiency (:\ loser 1899). 

The case with which fish were captured at Chignik at
tracted more investment into the fishery; in I 96 Hume 
Brothers and Hume, and the Pacific Steam Whaling 
Company each built a cannery (Cobb 1930). In 1901
thes� co�panies became part of the Pacific Packing and 
Nav1got1on Company, which in turn became pan of the 
Northwestern Fisheries Company in 1905. In 1910 the 
Columbia River Packers Association built yet another 
cannery in the area. Competition was intense until 19l<I 
when the three companies then operating-Alaska 
Packers Association (APA), Columbia River Packers As
ociation (CRPA). and Northwestern Fisheries Company 

(NFC)-agreed to an equal division of the catch (Rich 
and Ball 1930). 

3 

Industry relation hips remained static until 1926 when 
H. \V. Crosby operated a floating salmon cannery, 

almon King. for one season. 1n 1932 Crosby returned 
and built a land-based cannery; the same year, CRPA. 
NFC. and APA made a combined pack at the APA can
nery. The following eason, 1933, Pacific American Fish
eries (PAF) acquired the , onhwestem Fisheries Com
pany, and the PAF, APA, and CRPA combined canning 
operations. The APA acquired the Chignik interests of 
PAF and CRP A during the ensuing year.i and continues 
to operate their cannery at Chignik (Pacific Fisherman 
Yearbook 1915-67; National Fisherman Yearbook 1968,

1969; Pacific Packers Report 1970-76). 
Crosby changed the name of his operation to Chignik 

Lagoon Pocking Company in 1936, and after two other 
changes gave it the nome Chignik Fisheries Company in 
1947. Aeginning in 1953, APA and Chignik Fisheries 
Company entered into an agreement lo can all ti h in the 
APA cannery; the cannery of the Chignik Fisheries Com
pony serve as a bo e of supply and operations for its 
fishing fleet (Roos ee footnote 7). In 1968, Columbia
\\'ord Company purchased the Chignik Fisheries can
nery and ho continued operations under the same 
orrongemenll, with the APA (Pacific Packers Report 

1976). 

Fishini: gcor.-Plle traps (Scudder 1970) were the 

prmcipol fi hing genr, and beach emes took a small part 

of the catch b fore 1900. The waler at hignik wa too 

clcor ond the ch nncl too narrow for effective gillnelling 

( t er I 9!l). The number of unit of gear o�roted in 

Paul Gronholdt RC050



proaches are studded with traps, some with leads 3,500 
feet long, and sometimes so interlaced that at a distance 
the channel appears completely blocked, and it hardly 
eems possible for a fish to pass." Dahlberg (1968) pre

sented figures showing the location of traps fished in 
Chignik Lagoon during 1899 and 1902. 

Because there is some question as to the effectiveness 
of the older types of gear, I calculated fishing effort from 
the data on gear (Table 2) and catch data. The unit of ef
fort chosen was the trap-day, i.e., the number of traps 
fished, which yields the total trap days in season i. Total 
trap catch in season i divided by total trap days within 
eason i yields catch per unit of effort. 9 

The fishing effort from 1905 to 1909 was low and the 
catch of sockeye salmon per unit of effort (CPUE) was 
exceedingly high (Fig. 41. The sharp drop in the CPUE 
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F'icure ,I.-T,...nd1 in !i1hln,c effort (solid lint) and catch (dolled 
line) of •ockeye ,almon per unit of effort al Chignik. 1900-66. 

and the concomitant rise in units of gear between 1909 
and 1913 indicate '"keen competition" between com
panies during this period (Rich and Ball 1930). The 
agreement in 1914 to equally divide the catch among the 
three companies brought about much more efficient con
duct of the fishery; however, its intensity was to no ex
tent reduced in later years (Rich and Ball 1930), e.g., in 
1922 more than 75'o of the run was harvested (Alaska 
Fishery and Fur-Seal Industries 1922).10 While it appears
from Figure 4 that the CPUE may have risen during the 
period 1950-6.5. this may be due to a change in the effi-

'l>111r1 �ach ,e,nn �adual)y replared trape over the ye&n ( Fi,. 3. 
Table 2), I chow to con,en the elf on by atll nel.l and uinu to trap effon 
tn order to moke all the llihtnJ effort data compa11ble be1wc,en ytan. I 
tlllculated relative li•hln1 pow,,., by 1ear type, lrom the ptr�ntaae of 
the catch of uch tn>• of �ear and the number of unh1 ohoch l)peo( 1,., 
operat1n,: concuntndy I found that on the a,·ernKt, one trop •u the 
c,quivalen1 of 6.0 beach ,.cu.nn or 26.2 ,:ill net.I. Th " fi111Jrt1 an 1o be 
uvd .. uh ceuuon 1ince the eelectlv11y of 1rnp 11tu and the efne1tnt")' of 
bra.ch ietnta � dUMC the l)f'ru.d I 40 lo 19">-I and 1hcac u ed m the 
l!liU"• a,. probably nol 1h111me. lluv,evtr, lhe.a reletl\t Cithlni JXl'""t"' 
c11n be usord tor rr..., conipartl'lnl of ri,h1n1 ellon. 

'"Th• daJa for 1917 to 10·�1 were talu:11 trorn the publlca11on '""' 
Alaw ►iahuy and Fur-•;u1 l.ndu1lr1H. Tb11 • r,u wu publlahed as,. 

nuaUy H npl)t'ndicu to the 11.oport of C-omm1 .. lun o.( Fl■hen unul 10-IO 
Jlqlnntnc In 1h111 )'Ur. th•> were r,ubh,httl In the ll � Flah and \\ tld 
hi• !ltmc•'• htuttAllcal D1,w11 bcn'"" 

G 

ciency or catchability of the newer gear: With the intro•

duction of powered seine blocks, synthetic fiber nets, and

modem seine boats in recent years, one would expect

greater efficiency per unit of gear. 

Fishing rcgulntions.-There was little, if any,

enforcement of fishery regulations in the Chignik fishery

before 1922. There were no statutory regulations prior to

1895, only a weekly closure of 30 h for the period 1895-

1906, and one of36 h for 190740 (Table 2). Cooley (1963)

pointed out that starting in 1892 the U.S. Fish Commis

sion had funds to support only one inspector and an as

sistant for the enforcement of fishing regulations in the
entire territory of Alaska. They were forced to depend on
industry transportation to make their rounds during the
3-mo season.

A fish-counting weir was first established in Chignik
River in 1922 by the U.S. Bureau of Fisheries. The weir 
has not been installed every year since that time, but a 
management agent has been on duty to check the fishing 
area during closed periodl!. However, inspection of Fig
ure 2 shows that until 1925 there had never been <40 
days of fLShing during the season. In 1924, with the pas
sage of the White Act, 11 which required 50'o escapement 
in streams where counting weirs were maintained, the 
fishery was subjected to periodic closures by the manage
ment agent. In 1925 it was required that the m.inimum 
annual escapement at Chignik be set at 1 million fish 
(Rich and Ball 1930). This requirement was met nearly 
every year until 1938. Management of the Chignik 
fishery was based mainly on the rule of 50'-o escapement 
and SO'c catch under the White Act until the time of its 
repeal in 1957.'2 ln recent years target escapements esti
mated from spawner-return relationships have been used 
as management guidelines to secure adequate spawning 
densities (Dahlberg 1973). 

Catch trend.-�he ge�eral trend of catch declining 
not long after the mcept1on of the fishery is typical of 
many other salmon fisheries in Alaska (Fig. 5). Catches 

l'ublic I.a"' 11�1. G>-th Conrr-. 1924 (Cooley t96J). 
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J!Tnduall increased as the fishery developed, leveled off 
unul the \\'lute Act took effect in 1924 at which time they 
decreased, remained at an intermediate level for everal 
years ( 1925-48). nnd then dropped sharply after 1949 to a 
low level. The catch data for the Nushagak district of 
Bristol Bay \Mathisen 1971), show a unique similarity in 
trend (Fig. (i) except for the timing of the foll from ini
tial high production. The decline of ockeye salmon pro
duction in the 1ushagak district preceded that al 
Chignik by a few years. It is noteworthy that these two 
independent sockeye salmon vstems exhibit the ame 
historical development and ho.th show a decline in re
turn per spawner. 
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FiKure 6.- ommcr�1al catche-s or ,ocke)e salmon in 1he �u•h•ok 
di,tricl, Dr1,tol n .. ,. 1�93-1%6 (aflrr ;\lathi,on 1967); unsmoothed 
cunt" \brokf'n linr) and cune smoolhtd b�· a mo\lnf: aH•rait or 5 
bolid !incl. 

CATCHES AND ESCAPEMEl\i'S OF THE 

CIIIGNIK SOCKEYE SALMO 'RUNS. 

1888-1966 

Catch and escapement, age and siz.e composition, sex 
ratio, timing of the run, and distribution of the escape
ment on the spavming grounds are among the important 
required statistics for setting management regulations 
for the establishment and maintenance of maximum sus
tained yield. 

Catches and Escapements 

Escapement records began accumulating after 
erection of u weir in Chi gnik River in 1922. Catch 

�talt!'tics have been recorded from the beginning of the 
fishery in 1888; more detailed records have been kept 
since the Chignik canners joined the Alaska Packers As-

ociation in 1 93 (Moser 1899). The long-term changes in 
abundance of Chign ik sockeye salmon have been about 
twofold (Table 3). 

Catch record .-Se,•eral sources of information were 
used to compile a complete record of the annual catches 
of Chignik sockeye salmon since 1888 (:\loser 1899, 190'2; 
Rich and Hall 1929, 1930; Alaska Fishery and Fur-Seal 
lndustries 1917-50; Kasahara 1963; Pacific fisherman 
Yearbook 1915-67; Pacific Salmon inter-Agency Council 
1966; Roos", see footnotes 5, 7; Calkins"). The two m0&t 
valuable sources were l) annual reports of the Chignik 
cannery superintendents, Alaska Packers Association, 
over the years 1895-1955; and 2) various reports of the 
management agents for the U.S. Bureau of Fisheries 
(1922-39). the U.S. fish and Wildlife Service ( 1940-59). 
and the Alaska Department of Fish and Game (1960-66) 
(microfilms of these documents are on file in the archives 
of the FRI). I resolved inconsistencies in the reports com
piled and issued by various agencies and individuals by 
cross-checking several sources; in the event of a major 
disagreement, I accepted the daily catch figures com
piled by either the management agency or canning in
dustry. Many arithmetical errors were discovered in the 
historical records; in these instances. I used the summa
tion of the daily catch figures (Dahlberg1'l. Catch records 
were complete for all the years covered in this study 
( 1888-1966). 

Escapement records.-Daily weir counts were used to 
compile annual escapement records for those yeara in 
which a weir was operated in the Chignik River. The 
counting weir was not maintained in Chignik River dur
ing 1938, from 1940 through 1948, and in 1951. More
over, in some years (192·1, 1931, 1933) the weir was 

® 
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T•ble J.-1.onl(•l•nn chan•H \n obund&nre or hlirnlk ocke�e salmon (Dahlbuc !%�). 
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192'- 0 -59 I Jl7 0 131 0 568 0 UlG 59 0'2• 0 016 ( !j,, 0 512 1.950 011� 0 C61 

19'.!9 0 j:,J I J_G 0 4� 0 5;0 OJbl 2 76i O 265 0 7J4 0 549 I 820 0151 u 6-l,� 

19JO 0 075 13 162 0 OiO 0 929 0 009 101 679 0 0,.19 0� 0 062 16 044 0 O.'>ri 0 941 

1931 0 706 1 254 0 443 0 556 2 144 0 4b6 0 bol ti 31� 0 9i4 I 0"..5 0 49) () S(,16 

19.l'l 0 iRl I 27� 0 431! 0561 0 32i 3 055 0 24b 0 iS-1 J 4 l 2 Oi3 0.325 0 6i4 

1933 I 114 01<9i 0 526 om l 11-1 0 9- 0 '>l6 0 1:J I 114 OA9i 0 5'26 0 4-3

19.14 I li3 0 "52 0 5-39 0 -160 0 672 1 41>6 0 402 0 59� 0�3 I 186 0 45; fl 54_ 

1935 Oi,>-6 I ll� 0.469 0.530 I 076 U 929 0 Sid 0 lol 0 9-12 I 060 0 I 0 514 

1936 I 20-1 0 30 U.546 0 453 0.961 I 0-10 0 -1� 0 '>09 I.UGO 0 943 0 514 0 48,'; 

193i 1.038 0 962 0.509 0 490 1.007 0 992 0 501 0 49� 1 02i 0 9i2 0 506 0 -193 

19 0 853 1.172 0.460 0.539 0.853 I li2 0 460 0 539 I) 853 I lil 0 -toO 0 5-19 

1939 I 273 0 ill.S 0 560 0.439 0.724 I.JoO OHO 0 5i,O 0894 I II 0 4il 0.52'7 

1940 0 i60 1.314 0 432 0.567 0 760 1.31-1 0�2 0 567 0 760 1.314 0�2 0 567

19-11 0 721 1 386 0.419 0.580 0.721 t.3 6 0 419 0 0 0 721 I 3o6 0 419 0 5"1J 

19-12 0 686 tA5i 0.406 0.593 0 686 I 457 0.406 0 593 0686 I 45; 0 406 0.593 

1943 0.654 t.528 0.395 0.604 0.6.>4 1.528 0 395 0 604 0.6.>4 1.528 0 395 0 60-I 

1944 0 625 1.599 0 38-1 0.615 0.625 1.599 0. 4 0 615 0 625 1.599 0 3o-l 0 615 

1945 0.59 I 670 0.374 0.625 0.59 I 6il 0.37-1 0 625 0.598 l.6i0 0 3i4 0 625 

1946 0 573 t.7-12 0.36-1 0 635 0.5i3 l.7-12 0.364 0.6.15 0 573 I i42 0 364 0 635 

1947 0.551 1 813 0.355 0.644 0.551 I. 13 0 3:,5 0 6-H 0 551 I. 13 0 355 0 6-1-1 

194 0.530 I � 0.346 0.653 0.5-30 I oil-I o:146 0.653 0.530 I 88-1 O.J-16 0 6.>3 

19-19 O.i27 t.374 0.421 0.5i8 0.51>3 I il4 0 368 0.631 0.688 1 -152 0 407 0.592 

1950 0.369 2.iCXl 0.269 0.730 0.168 5.937 0.1+1 O.tl55 0.330 3 021 0 24 0 i51 

1951 0.292 3.-120 0 226 0.773 0 923 1.083 0.-1,9 0.520 0.420 2.3i 0 296 O.i04 

1952 0 078 12.T.5 0 072 0.927 3.123 0.320 O.i57 0 2-12 0 431 2.319 0.301 0 6!h 

1953 0 494 2 022 0.330 0.669 1.103 0.906 0.524 0 475 0.757 t.320 0 430 0 569 

1954 0.069 IU50 0.064 0.935 0.391 2.556 0.281 0 71 0.197 5.o.'>I 0 165 0 

1955 0 839 1.191 0.456 0.5-13 0.699 1.430 0.411 0.58b 0 760 1.314 0 432 0.56i 

1956 0.672 I 1-16 0.465 0.534 0.852 I li3 0.460 0 53!1 0.864 1.156 0 -163 0.536 

1957 0.683 1 462 0 406 0.593 0.402 2 -186 0 286 0.713 0.5i9 t.724 0.366 0.633 

1958 0.8-16 1.181 0 -158 0.541 1.168 0 t,56 0.538 0 461 0.963 1.038 0.490 0 509 

1959 0.815 1.2'26 0.449 0.550 UiO 0.680 0 595 0 404 0.9 1.010 0 497 o.sre

1960 1.171 0 853 0.539 0.460 1009 0.917 0.521 047' 1 137 0 i9 0.532 0 461 

1961 1.092 0.915 0.522 0.477 0.38� 2 612 0.2i6 0 i23 0 8-10 1.190 0.456 0 543 

1962 0.900 1.llO 0.473 0.526 0.426 2.342 0 299 O.iOO 0.739 t.35 0.425 0.57 I 

1963 I 612 0.620 0.617 0.382 0.241 U-13 0.194 0 805 O.i56 1.321 0.430 0.569 

1964 2.568 0.389 0. 719 o.uso 0.9-10 1.062 0.-lo-l 0.515 l.b33 0.545 0 647 0..352

1965 0.9J◄ I 069 0.483 0 516 I 552 0 643 O GO 0.391 1.33 0.747 0.572 0 4'.!7 

1966 0 i79 I 21,2 0 43!j 0.561 0.207 4812 0.172 0 27 039'2 2M5 0.2 2 0.717 

1922-1939 
:\lean 1.018 1.683 0.463 0.5J7 I.S-14 10.456 0.431 0 569 0.965 2.16'.I 0 4  0.561 

95'i confidence hmiu 
llp�r 1.3-10 3 lJt 0 5J 0.613 J.822 23.900 0 !>SI 0� I 340 3.918 0.51 06H 

1.o ... e, 0.696 0.132 0.3ll7 0.461 -0 132 -3 053 0 JII OH!! 0.569 0.409 0 3 0 4 I 

19�9-1966, 
Mean 0 8,11 2.73J 0.411 0.588 0.873 I 982 0 �II 0 O.ii9 1 61!7 0 413 0.58o 

95'. confidence lim1u 

l'Pllt'' I IZ7 n'.lll o. 195 0 G,I I !23 2 76:J 0 4% 0 li7l 0 974 2 .!20 O.lil 0.6-16 

Lov.tr 0.555 on1 0 J:lS 0.504 0 523 1 201 0.Jr. 0 504 0 583 I 153 o..:w 0 526 

Combined. 
Mean 0 !Jj(} 2.31)1 om 0 562 1.359 6 219 0 421 0 5iH 0.8i! 1 925 0 1113 0.5il 

95' confidenct l1m1L• 
L'pper I IJG 3.49'1 0491 0 616 2126 12.eO'l O.HIO 0 6-1� I 075 2 79:l 0 473 06'.!1 

Lower 0 72.1 I 125 0 3J,.1 oros 0.391 -0.J&I o.�1 0 50'.I 0 So.\! I.OSI 0.3, 05:!6 
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