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MAHI Nb Fl SlthHIES PR OGH}.SS HE~•O RT 
November 1952 t hrv u5h Apri l 19SJ 

O'r'I'e.R 'I'RA\<!L IllVI:.S"rIGATIO,~S: 

I 7I'rR O DU C TT O. l 

The ba tt0mf'1sh market was j)'.)')r dur11113 t110 perio d November thr•oueh 

Apri l . T1~ce plants were closed durin~ part or all of this time . 

Llml ted marl:ots wore avsilablo for red anct black rockfish and somo 

s o le . There was n:-, appreciable marl.ct f',n• l'aciCic Oce'..ln '· e rc'·1 s uc h 

as in 1952 at thts tire o 

I!.x:tra-cuPricular ac ti vi t t cs duri nc this i1cri od included the 

pu blic prac res s report to tho industry ~y t h e marine fisheries d i visi on 

in aunuary; l•'ish Cor,1.missi'.m public 11~ar-i n::; o n otter vr•awl mesh regula

L:i o n tn li'obruury; Pacific l•'lshcries :, i.al0~ists mooting in March; and 

tho research dlvision sta''f' moetine i'l i\pril. 

rm:31!.ARCiI AC:'JVITI~S 

Hescarch activities o thor than prcp9rat;i-:,n f'.)r same ::,f t:; '10 

ab-:,ve- menti·:rned actl vi ties can be categ')rized as Cield U'.)Y'k and 9na l ysis ., 

B,ield w-:,rk included m!3.intcnance \l ark '.)n the otter t.ratJl sLatls tl 

cal system; m')nthly trips ( except January) ta ,~cllp~Yrt f0r a t r y,- n c t 

trip on Yaqutna Ha y, and limited sampllnG 0f Paci f ic Ocean ~erc1\ 

landin~s ~a collect 0varies for foc~ndity studies . 

Analytical ~JOrk included t 11e f'.)llowtnc; i terns ~Jl1ich w:i. 11 be 

diPcussed individually: 

1 . Lendtnc Records 

2. St:itlstlcal Analysis :,f 19S2 Market 3amp11'1t: 'roch..'r1i que 

3. Otolith Roadln~ - n~vor ~~le 

5. F.,arl J Lt re History Studies- -Lnc;ll s h Sole 

G. Scale ijoadingc--Paclfic Ocean Perch 
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l o ~anding Re cords 

The I~4 sheets for the 1951 fiscal year (April 1~51 through 

N9rc"l-i 19S2) uere received in 0ct')0er of' 1952 . •rhe gross summe.r1 2.at i on 

of t~e ~~ter tr~wl landinss for d0vor , onGlish, and petralo S8lc 

t 0c;ot1-1Cr wi th t '10 landings ".)f d0ver s')le by area of c:1tch were C')m 

pleted in ·bvor.1bcr . 

T'1e lrrndine; rcc-:>r-ds for i.Jcw:)-:n•t f0r the poriod 1942-S>l) incL, 

f or d')vcr, cnr,lis:1~ and pctrale S".)lcs 1-10re c-:>r,1pleted, l'Tithout n rechec k , 

i n ti c for preccntati·:m 'lt t'.10 publlc _:ir-:>c:ress rop -:,rt in Ja.nuary . 

Tl-ie r>')ckfls'1 landincs at de1.-1_;'.)ot't for t11o period 1942-1..j.'J, lncl.. , t-10re 

also c•.x:1plcted 1 b..1t n'".>t pro~cnted ., 

The landin~ rec')rdG and c3lculati')ns ~ave n ".)w ueon t'Cchcchcd f o r 

tl10 period 1)/~2-47, incL, und 1))1 . In conjunctio n wit. t the r c c'.wck , 

t'-10 analysis pr')cedurc~, 'uwc been sL pllfled . T' w 11 l i n~.~1..zc 11 and G:tzo 

lin1itati,ns ::in b')ats ~avo been aband,ned . Sicniricant landincs arc 

now defined ~nly by tho pcrcentase c,.19')sitl-:>n af t~e catch; thgt is 1 

any landlnc c::intal"linc; more t:1!m 2·1 percent of ".)110 (')r 1:1'.)rc) s._Jeci e s 

i s c-:>nsiderod a trip Jrlnclpnlly directed at thut (::ir t h'.Joe ) sp eci e s . 

Dover S0le--hstoria ( 'r.1ble 1) 

The d".>vcr s-:>le landlrc::; !l t .. s t".>Pi !l roac i10d a pc ~k in 1943 at, 6.) 

milli,n p0un<ls . After a s~arµ drop t0 1 . 3 million p".)unds 3n 19~ 4 (du e 

t -:> C')"'1tpcti ti 0:1 wi th tun3 and r0ctr is't for !;110 f l cot's encr~l es) t "lo 

annual ,::>r0cluctton fluctuated around 2.0 111.Lll:i.0n _) ')Unds until 1 )50 . 

In 1950 o.'1d 19Sl a s!1.nrp 1•is,:) Ln de:aeind ~r0ucht trio annual catch to 

4.7 milli~n pounds ln both ycnrs. The ~Lllh af t~c Astorls lnndin~s ha ve 

co:·:ic from t'1e c r ou.nds o •~f tho moutl1 !lt t '.1(, C::,lumbla lU. vcr, Le., 

,) Ti l lar:1'.)ak '1:,ck t') \·!illapa L>e~r. 
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Table lo Swn.~ary of Catch Analysis fJr DJver Sole -- ast◊ria 

TOTAL TOTAL TOTAL TOTAL NO . OF 
YEAR OREGON ASTORIA ASTORIA "SIGNIFICANT" 11 SIGI:lI PI CANT" 

LA:Jnr:ms* LAUDINGS~- LANDINGS·* LANDINGS~- LANDINGS 

(Jan-Deo) {Jan- Dec) (Apr~Sep} (Apr-Sep ) (Apr-.'.:>e~ ) 

1942 2, 308 _,508 2,189,287 1,952,547 1,895,930 121 

1943 6,431,666 6,587,312 6,453,248 6,315,72:) 354 

19)-1.4 1 5"'" I C , 'J.), 4 -.., ;, 1,318,179 1,125,368 998,520 77 

191,.5 2,704,216 2,570,lL,5 2,110,334 2,033,113 109 

1946 3,197,936 2,979,62-7 2,963,328 2,056,539 231 

1947 2,031,905 1,606,587 l,~77,335 1,3)0,936 116 

1948 ,..~~ , 4 2,v .::. ,2b 2,628,548 2,34-7,823 21145, 39l.p--::- 15..2:~-::-

1949 3,003,574 2,457,719 2,222,050 2 1" ~ ~~ --' ;>-;;, --~ .. l-.i~:-< .'· . .... ,. 

1950 b,343,251 4,695,667 4,581,416 1±,447,310 fil 
1951 .J,227 ,444 4,691,128 4,232,023 4,:)36,716 337 

N0te o T~e underlined f1 6 ures h~ve n0t been rechecked for acc~rscy yet o 

-~ In ..:")ounds. 

-::--:::- T°:'lese fi:;urcs are based on the old-type trs l sniftcsnt'' landincs {see te~t )~ 

.~ 

POUNDS PER 
11 SIGNIFICANT!' 
LANDING 

(A:pr-Sep ) 

15,669 

17,841 

12,963 

13,652 

12,366 

11,991 

13, 49 )-:H:• 

11.t 691** 

13,943 
11,978 

\,.:-
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The fi_shinc; erfort, as measured by the numoer 0C si ~·,nificaut 

landirlf~s, f-,llowcd the irnme pattern as tho catch. Du1•inc; the peak 

~rear 0f l 9l1.3 there were 354 sicni f ican.t dover sole landinc;s ln 

Astoria (Apr-Sep) o Th.e secondary poal.s in 1950 and 1951 were 319 

and 337 landings , respectively. .It st1ould be n-:,t ed ·'lere, l--i0wever, 

t 11at the 6 percent increas~ in eff::>1:•t 11- 1951 over 1950 actually 

y i elded 9 percent less pounds (si3nlficant la~dincs). 

T11e relative abundance, as r1easurod by t ':1e average pounds per 

sic;n-tficant landing, followed a sor1eHha t dl rrerent pattern. T'.1e 

peak abundance (17,841 J.bs . / landinc) was in 1943, :.:iu t a sec::>nd:.u•y 

peak (13,91+3 lbs./J.andinc) 0ccurred tn 1950, I:.1 1951 t'1ore 1-ias a 

sharp drop ( 14 iJcrcent) in the 1•ela t i ve abundance to a level c ')tnp9.r

able wit\1 t119.t of 1947. T'w -:,ver9ll drop from 1943 t') 1'151 is 

a ,>proximat-:ly 33 percent. Uowev0r, if the .r)ronounced incrc:.1se in 

efficiency of cear and fi ol-icrmen is to be consi ucred, tt1l s decPesse 

is very 1)robably in the n;a0 ni tude 0f 70 perce.~t. 

If t1-\ese dsta are roas-,na'oly relia!.Jle, it a~.>pe~rs tl1at t 11e 

fishery may have driven the local stock of dovor sole below t~e point 

")f inflecti'.m on tho sionoid population curve. T11c exte~1sion of the 

1952 seasan lends s0P1e crcdc•1ce \,') t ius si>eculation . 

Ennlinh Sole-- l\.storia (Table 2) -·-~ -- __ ..... --· 
The onglish sole fishery, unlike th.!lt of tho dover solo, hns had a 

c0nsidcrable r__:eocrap'1ic ranee ,,r opera ti 0n !at le9.st since 1943. Engll sh 

s0le arc C')r:~only f'lc~1ed -::,ff Cupe Lo-:>1-.•:)Ut ( Ore[:;on) :t:> the coui.,l1 and off 

DestructJ on Island (~!as'1.in.3t:m) t'.J tho nort:1, 1--t uddi tion to the 

local 0r'.:>unds botwean Tillamo0k Hock !ind rrays ::arbor. S ~nee our t4r.;ein~ 

t. J records indicate that fish in V1ese t!-iroe areas do not .tnt.orminc;le 

freely, it would be necess,u•y to diCfeNmtia.te tho landincs by arsD.,. 

This was int p0ssi ble prior to i\pri l of J.')51 s ') t lu t an an alysis o f 

tho en:_--: l i sh s '.)le l andi ne s i s considerably 11andlco.;,ped a t t:1l s tlmc " 
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Table 2o .:>u::-:i:- ·sry :::,f Catc:1 Analysis f::ir Ea;-:lish S'.)le -- Astoria ,, 

YEAR 

1942 

1943 

1944 

1)45 

1946 

1947 

1743 

1749 

1150 

l 'JSl 

TOTAL 
OREGOif 
LANDElGS-:!-

(Jsn-Dec) 

227, T33 

8JJ,639 

1,057,701 

1,096,601 

3, ·150,609 

l,333,43G 

3,320,669 

1,.)92,493 

2,420,639 

2,42J,333 

TOTAL 
ASTORIA 
LANDrJGS·* 

(Jan-Dec) 

131,126 

665,331 

7~6,236 

726,314 
(V'' Q.-J('\ 2,1;JO, _:.,..; 

1,333,543 

2,221,152 

757,911:0 

1,9133975 

2,032,214 

T~TAL 
ASTORIA 
LA:JDI:JG~-

(A:,:,r-Sep) 

115,568 

397,823 

512,430 

444,398 

2,741,610 

1,104,912 

12955,812 

~93 1 678 

1,686,000 

1,45),207 

'I'0TAL 
"SIGHIFICAUT" 
LA:m:t:ms.;r. 

(A;;,r-Sep) 

6,557 

105,595 

l,S0,62J 

204, 169 

2,127, 256 

339,362 

1 z 443 ' 999 '.'.··~ 

3701 4a6-::•:~. 

9:..,7 J,7Q .. 
• ..LL:t.LV •• 

396,710 

no. OF 
II SIG JI FI CANT11 

LAWDI'i:WS 

(Apr-Sep) 

5 

20 

52 

32 

300 

104 

1J8::•-;} 

.11:::-,:• 

106,:-

102 

!T') te. ':.1'-ie :_mjerlir-.ed 'i::;urcs '-1.sve '1')t bce:1 rec''lecb::ed f-:,r s.ccuracy yet. 

~- : n 90tmds o 

~: ... ~ .. T1ese f ~ ::ures sre 0~sed ,n t~0 ~~d-type " ~ . ,., . t" 1 d" j _cn~tLC:3.n 9...~ i~gs (see ~ext). 

POT.JDS ?ER 
"SIG:HFICA:JT" 
LA~JDI:m 

(Apr-Sep) 

1,311 

5,250 

2,897 

6,3Jo 

7,0~1 

a,071 

10 ~::--:,. 

10 ~~--~ 

9,..!Kl? 

8,791 

.~ 

\n ., 
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A :rncond sorio1u; llr;:i.i.,atioi1 is t.'1-.., ocono,i1ic sit.;at;.ion ,, 1!,:1r;l i sh 

n s •,le '.,ore n:J_paru:1t .Ly ''lOt l":l 9fl y approe la :Jle de::~(F)d · .. r:itil 1 )ll-6 v/11.en 

JOO sl.c:1ificant l~ndln:_;s were :-u~de t')tali.nc 2 , 1 nillion µou.ndiJ, 

Si..nc e 19!~6 t'1E. ::_:cncral tre:·,a 11:in oc€ln dowm,ard ,. Af tcr 19~0, t '1e 

annual sl.crd.ftcant lendin::::;[; :1cvc:c re!.lched 1..0 nd. 111:m ~-::iunus, 

( ) 

' ) 

:b !maJysls has b1:.:en attempted 9.t t. 'u.n tL'iO ln vleu :,[' t'1oso 

Petralo ~~le -- As torin (Table J) 

The petr!ile s .. )'..:.e records suf'f er ~ror,1 sh ilnr limit& tions D s 

~is h C )i.".::ti ~, s i ">ll rec0 rd;; o ·1 L ~· ::>.: ; e.11 L-i J1J.n{; 191~1 • 

'1''1-ic µot.r::do s0le 'lI"E.: t'rn ')St "".llJ.9.ulc s0le to t:10 fis'1t; rn1en 

but t.'1is t1'Js, ln ::<.:.ncr9l, !l.j1J)C9.red t:) li,:. Lt t 11c ,2rodu.ct.i.o::1 S'.)r;1cw'.1at, 

~fo a~al~rs l.s hus '.,)eo:-:i ·: '1cluded d ,.1e t0 t'1e af:,rc:ncntioncd 

di. Cfi cul ti es .. 

R')ckfish- -Ast')ria ('I'£1ble 1.1) 

T11e r0ckfish. l!mdl1:1 :s t~clude at lcsst four prlncipal species 

w~ich can oPly partially be diffe~entiated in t~c land ' n5s " The 

ficurcs were lncluded mare ')r less t:> indicate the potential r0ckfish 

pr-o <luct:.0n if tlrn r'1e.r l.e ts nere nvailable . T11e pe~k yem• (l9i•S) r;n.w 

s-::·:- .:c 17 r,t.:. J.li )n L)aunds la11ded in Ores on of. w'·1ich 11 1.dlli0n 11011ndk 

r1ri .i.'·:: Lmdcd ;,•1 f.\.8toria .. After July ::-if 191~5 the r,iai'L.ot c~1J.J::{ 1>i· o d n.::-. d 
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Table 3. Su ~1ar-:,~ of Catc:.1 .Analysis for retre.le S-:>le -- Astoriao 

YEAR 

1942 

1943 

1944 

194.5 

1)46 

1947 

1948 

1949 

195q 

1951 

TOTAL 
OREOOl~ 
LA~DI:JG~ 

{J9.!l-Dec) 

3.P745,236 

3,305,094 

2,019lll62 

l,S74,143 

2,934,093 

1,443,')36 

2,658,550 

1,514,762 

3,175,310 

2,052,366 

TOTAL 
ASTORIA 
LAHDIUGS* 

(Jan-Dec) 

2,319,756 

1,6?3,1GJ 

1,276,244 

905,428 

1,694,~04 

957,082 

1 24$2 7869~ 

863,612 

l,87l,434 
1,037,466 

TOTAL 
ASTORIA 
LAHDI:iGS* 

(AJr-Sep) 

1,942,637 

1,372,680 

1,190,498 

736,916 

1,607,320 

732,152 

1,2s1,692 

601~ 

1,690,289 

744,04.5 

TOTAL 
" ' IGlUFICANT" 
LAUDI IGS-.~ 

(Apr-Sep) 

1,730,117 

798,737 

610,932 

316,140 

')52,690 

527,752 

313, 133-:: .. :~ 

36 7, :iS0~--~-

1,175, 243 
291,933 

NO . OF 
"SIG"~HFI CAITT" 

LAHDI]GS 

(A.i:)r-Sep) 

216 

95 

97 

57 
236 

111 

124-~-~-

65 ::--:~-

ill 
55 

Note. T''le -.;nderllned ficures '·13.ve not been rechecked for 9.cc..lracy yet o 

* !:;. pounds .. 

-::-~- T".le.::e i:'i;:;ures s.r•e jesed 0n the ,:,ld-t;rpe "si::;ni:'.'icsnt" landinss (see text). 

~ 

POJNDS PE.R 
II SIG:UFICAUT11 

LAi.WI:IG 

(A)r-Sep) 

8,010 

6,408 

6,298 

S,546 

4,037 

4,755 

6.z.22.8-::--:t-

5,403~-~-

6~ 

5,309 

-.J 
e 
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Table 4. Sur.m1ary ')f ,..· s.tc11. Analysis f'.)r ·bckfish -- Astoria. 

T0TAL ':1'.)T,~ T')TAL TJ:'.-'.L !I~. JF .t' :n:iDS 
YF..AR OREGON AS:'OP.IA ASTORIA " S -c !2: ? .iCA:IT 11 "fI G:: I FI C!.N J:" n ::rG:r: -·r c .. NT 

LA:rDL;G~-~ ~1DI '7GS::- L:a n:.: · (! <: ·:- .:i, .-·! ~ : o s-~~ L.r: -~r:.r :Gs L/ .. :lDJNG 

{Jan- Dec) (Js.n- Dec} (A:,r- Sep) (A:Jr-Sep) ( J..:;;r- Sep) (Ap.r - ~ep) 

1942 1,$98,438 l,SJl,014 1,132,506 709,502 112 6,335 

1943 6,923,325 5,291,463 2,3¼,666 2,286,969 168 13,613 

1944 11,367,169 6,945,218 4,654, 390 4,643,41+4 358 12,971 

1945 17,453,309 10,620,291 8,742,231 ~,56.5,175 412 20,789 

1946 10,867,187 5,074,179 3,359,664 2,=J29siD18 299 9,799 

1947 6,799,941 4,561,144 2,900,331 2,690,665 222 12,120 

1948 4,653,388 

1949 4,737,478 

-~- In pounds., 

' 

c:> 
0 
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Dover Sole--Newport (Table 5. ) 

The d'Jvcr sole landincs at ;tewport Here noeligible until 1950 . 

Prior to t~1a t time the c;reatest annual landin[!; was 174,000 pounds in 

1949 0 In 1950 the t".)tal si13nificant pounds landed wus 1 . 2 million 

pounds and t'1is was 1~:'Jre than doubled to 2 . 7 million pounds in 19$1 . 

Tl1.is sudden rise was apparently due t0 improved market conditions 

since t'1e fis11.ermen report that no new crounds were discovered. 

Enr;lish Sole--Wew-~ort (Table 6) 

The en:lish sole fishery is co1.1plctely neiligible at ilowport . The 

c;roatest annual landing was only 4.56,0:)0 ,J0unds (1946) durinc t':1.e 

1942-51 period. 

Petrale Sole--Newp'Jrt (Table 7) 

T':le earliest sustained '.)reco'l ott0r trawl fishery began in 1936 

or 1937 -:,n the petrale sole in the ~foli_>ort area . T11ere is no rec0rd 

( ) of t~rnse l!lndi ':s prior t'J June 194.1 .. 

T)1e la.ndinss since ·1942 have exceeded 1 . 0 mi llion _>ounds in 1942 , 

The catch per landin0 as a measure 'Jf abundance is of limited 

value since durin~ the early years man/ of the boats fished on a -:,no-day 

trip basis whereas at the present time the trips usually last three 

days. It ic >"lot possible to differenti!ltc th.e "day-trips" fr0m the 

11r.ml tiple-day trips" o 

Rockfi sh-- :ieuport ( Table :) ) 

The r0ckrls'1 l:.1ndin:s f0r :icwport follow the snr:10 pa~t;orn as t!1at 

of t),e AsV,rla landl11ss . T1.1e peak i11 19}~5 is 2.-) : .. illion ;)ounas . 

Subsequent to 19L~6 the total annual landi:1cs have always be_en less 

t~an 1 . 0 ~ illion pounds~ 
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Table So Summary of Catch Analysis f or Dover S:,le -- ]ewport ~ 

TOTAL TOTAL TOTAL TOTAL NO. OF 
YEAR oswo:1 !1Ev-!?ORT ;JE~!PORT "SIGNIFICANT" "SIG1iIFICA11T" 

LANDr:G~ LAlIDI :ms-;:- LA::J"DI:1GS~~ LAHDING&l:• LANDIUGS 

(Jan-Dec) (Jan-Dec) (A;ir-Sep) (Apr-Sep) (Apr-Sep) 

1942 2.,30:3,508 77,067 76,439 

1943 6.,431,666 8,610 8,610 3,766 3 

1944 1,593,469 59,104 59,104 33,664 9 

1945 2.,704.,216 12,519 7,965 2,090 2 

1946 3,197,988 33 ,911 33,374 13,083 3 

1947 2,031,905 ---
1)48 2,803,264 · 22,628 22,628 6,312 l 

1949 3,003,574 173,689 168,.519 142,105 22 

1950 6,343,251 1,333,316 1,316,298 1., 232, 069::--::- 84¼:i-

1951 8,227,444 2.,901.,213 2.,680.,200 2, 724, 797·~~ 141·''-"· ' " ' " 

~· In pounds. 

~~~- New-ty:_:>e nsi:::;ni ficant" le.ndincs ( see text) 

,) 

POUNDS PER 
"SIGiHFICANT" 
LANDING 

(Apr-Sep) 

1,255 

4,296 

1,045 

4,361 

6,312 

6,459 

14,667M 
-

19, 32.5~-:} 

!--' 
0 
0 
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Table 6. ..-.umt1ary -,f C9.tc!-l ..;naly;,3is :for ~:...'1£lish .... -:>le 

T)TA:. T'YrAL 
T.c:AR :i:'.::..GOH T:·/r1RT 

L.t~~l~'I .. 7~ !:·~:.. :,~-~'JD'! . GS.:~ 

{Jan-Dec) 

1942 227,793 

1943 393,639 

1944 1,057,701 

1?45 1,0)6,601 

1)46 3,9.50,609 

1147 1,CG3,43J 

4() ·"' ~/ 19..., 3,32v,0L>9 

1949 l,812,4)3 

1950 2,420,639 

1951 2,420,333 

➔:- In _pounds 

( Jsn-D.3C) 

40,413 

66,734 

61,62'.) 

9?,0ol 

455,952 

239,732 

366,661 

135,036 

369,629 

207,939 

TOTAL 
:;~~~-:? '):1 T 
LA:Tr-: ·:as::-

{A)r-Sep) 

20,639 

20,737 

2), 9'J4 

5,259 

223,169 

43,935 

235,304 

46,559 

30),631 

175,440 

-~--::- :·Tew-ty;,e "sicnific·ant" landincs {see text) 

TJT~ 
"SI G::.r: ?t c.-~lT" 
Lh'iDI::GS:'• 

U~ '.)r-S..;.)) . . 

2,342 

213 

2,302 

133,2~6 

32,5SO 

174,009 

12,447 

112, 7 3 9-:z.-~-

85, 466-::-::-

:rew_.:->::irt. 

NOo OF 
11 .::mr:~-ICANT" 
LA:mr:ms 

(/1.)r-J-.;J ) 

4 

1 

6 

37 

20 

43 

7 

3 J ::--~-

33 .... ,. .. , .. , 

:) 

E 1'11:iLS PER 
l!SIG:H?ICANT" 
:,1,. :or.;G 

{Apr-<.::e{)) 

586 

218 

467 

3,602 

1,629 

4,047 
1,773 

2, C 91·::--:(' 

2,590~-* 

I-' 
J-1 . 
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Table 7. Sunmary ~r C:i tch ..... nalysi:: for .1.\.itrale :-;ole -- ~~owport 

T:>T/>L T'.)TAL 
YF...AR o::-:i,GO~J ·-::..\!.?:JRT 

LA!l~!·:a~;: L.t."'::J:"~~S-;: .. 

(Jan - :0c) (Jan- !)ec) 

1942 3,745,236 l,3~O,413 

1943 3, -~05,094 1, 191,640 

1944 2,019,162 393,832 

1945 1,574,143 14),921 

1946 2,934,093 364,)93 

1)47 1,443,336 275,760 

194~ 2,65:,550 67),564 

1949 1,514,762 . 493,487 

1950 3,175,310 1,1O4,5n4 

1151 2,052,366 304,275 

-~ In p◊unds 

TOTAL 
-~E~I?ORT 
:,,-~:r:.,r-ms::-

( .. ·)r- -::e J) . .. 

l,26~,G45 

1,161,240 

3J9,371 

131,253 

265,608 

240,960 

(:>22,387 

438,653 

1,055,236 

760,946 

-::---:-.-New-t,roe "sir:ni ficsnt 11 
· landin,...s ( see text) ~· ~ ~ 

T}l1AL 
,: ,;I G :JI ~I CA:·TT n 
Li~!l:Dr iG-.:--:• 

{!._t:)r-":e_J) 

1,177,208 

32~,059 

241,139 

12,214 

63,63.5 

163,545 

!,.4'), 131 

4-03,520 

983 ,546::•-~ 

5?1, 277-'::--::• 

::JO. OF 
'' SI G:1I !<'I CAUT" 
L.~:un:;GS 

( ,. " ) J;j,,:Jr-..;ep 

196 

199 

40 

4 

33 

43 

76 

71 

123:~~· 

7£h-:,. 

) 

.POU1TDS r:IB 
"SIGH!FICA!JT" 
Lr,:mr:ro 

(hpr-Sep) 

6,006 

4,141 

6,028 

3,054 

1,675 

3,920 

5,910 

S,683 

7, 33 7-~--::-

7 .,5J0-::-;:. 

I--' 
f\) . 
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Ta::>le 3o 

.T'.)TAL 
Y:AR 0~:.G-'.)U 

LA ~-i;)I:; (! s ::-

(Jsn-~oc} 

1)42 1,893,488 

1943 b,923,325 

·1144 11,367,169 

1945 17,453,309 

1946 10,067,187 

1747 6,799,941 

1943 4,653,333 

1141 4,737,473 

* In p,undso 

',_; 

~.msry ')f Cate~ J..~:3.lysi.s for :·:?ckfis".1 -- :Lw)ort 

TOTiiL T.'.)T,:,.L T•:)TAL 1:-0. ·F 
:: .. .2 ;)RT ·1 \-: 2:>JT :'. -I 13-!'lI F': CANT" 11 3IGiJI FI C.JTT" 
LA!IDIHGS::- L/JTDDTGS,:• .::.;:21r.rms-:.:- LATDL',,.: s 

(Jan-Dec} (A)r-Sep) {Apr-Sep) (Apr-Sep) · 

1~7,063 82,099 17,502 11 

495,106 435,247 202,939 51 

2,528,729 2,432,263 1,810,464 231 

2,852,290 2,666.,635 1,674,375 126 

1,001,940 1,396,923 959,629 117 

GlC,101 639,131 593,J'.)9 31..~ 

302,929 239,222 191,675 30 

273,513 19G,029 136,062 22 

) 

.r' :)(JH:SS PER 
"~IG;;'I.F'ICANT" 
:1~nDn~o 

(Apr-Sep) 

1,591 

3,979 

7,838 

13,293 

$,.202 

17,600 

6,389 

6,185 

f-1 
\.A) 
0 



Statistical Analysis of the 1952 Market Sanplinc Technique 

The market sampling procedures have 0radually chanc;ed since their 

inception in 1943 ~ Originally samples af 100 fish or less were taken 

out of the fish bins at the various Cillet plants . Es.ch fish was 

measured to the nearest one-half centimeter and the sex was rccorded n 

The left otoli th was re.~1av0d from each of t :-ie first 20 fish e!'1cauntered 

in the sample o 

During the middle of the 1949 season, the sample size was in

creased to 200 fish. 

In 1951 the sample size was increased to 400 fish , and the otolith 

s ub-sample was incrE;a.sed to ~5 fisho The sru-:iples were still taken 

fram the fish bins o 

l ) In 1952 the sar.1plinc; tec1:mique was al tored once 1'!'lor0 , The san ples 

were t!iken , for t~e most part, from a fish cart instead of from the 

fish bins o 

The fish are disc~r:::;ed ::'ram the boat i nto steel fish carts 

(inside diameter of box :: 17 11 deep x 35" wide x 54" long) which have a 

capacity of 600-1,000 pounds of fish . These carts are used to transport 

the fish to tho scales for weichinG and thence el ther to the f' ish bins 

for ici~c; or directly ta the elevator which takes the fish to the 

fillet line < 

It was felt that by takinc a cartful and me~surin~ all the fish 

in the cert , a more objec ti vo sample could be t!ikai p Bias for '.)r 

ac;ainst any size of fish by the sampler would then be eliminated for 

tvie enLire sample , if not for the at'.)li th sample. 



The followinc; analys:i. s was undert:..iken ~.n order to an suer ,, if J?OGrlible :-

1'} th.e followinc questions: 

l A r~ t~e otollth sub-sa.11ple reprcs01:tat.ive of the total s!:Ull:ple, 

by sex, by len:::;th? . 

2, l·lould a more re_prese~1ta ti ve sub-sample of otoli ths, b:i sex, 

by length, be obtained by removinr; the otolith fror:1 every 10th fish 

throuc;hout the sample, instead of fro1:1 the first 55 fish encountered? 

3. Is t~ere a diclt bias for or a:alnst the half-centlaetcr 

r.1easurc1:1ent. s? 

Materials 

The r,1aterials available for these tests i nclude the followinc: 

1 . All the market sa;'1ples of dover sole taken i n Astoria during 

t he 1952 season, by lencth, sex, and ~ate . In addit.lon, for each 

indi vidual sa.l".lple, the lonc;th and sex of e:ich fish was roc_orded in the 

order in which t~-ie fish appeared in t'1.e sa..11ple. 

2. The first ,;~ fish in each sa:~1p.le provlded the Recular Otoli th 

Sample . 

3. Theoretical Otoli th Sa:,1ple was constructed by solectinc every 

10 th fish thr-::>Uc;hou t each Total Sample . 

Table ') presents the sunnnarized t"laterial by date, by sex, by 

r, ype of sainple, by method of samplinc;., 

Representativeness of Otolith Sub-Samples, by Sex 

The answer8 to the ;_nrtions of questions (1) and (Z) w''.lich _apply 

to the sex ratio were obtained by use of t~o C':li-Square statistic o 

The sex ratio ( expressed as the rercent : iales) found in each total 

sample was ta!.en to be tne parameter of t'rnt po1)ulatlon , and the sex 

ratios in the c orres )ondln~ Rocular and l~1ooreti cal O'.:.oli th Su b- Sauples 

were tested a:-;a inst thane 1)arm~10ters o 

The results are ?resented in Table 10 . 
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Ta.ble 9 . Summary of the 1952 Dov ;r S')lc : iar kGt S:::tm)lcs, by Sox, 
males (M, m, or m') and fe~ales (F, f , or f 1 ), by Date, 
by .-:et\.iod -,f Sampling (:M/S) . 

r? ; c-·JLAR R'.11 lLAR T·rr. m •.. TIC . . L 
DATE ViAR., LT )T::)LITH OTOLITH 

S.~~tPLE S .. !·1PL:C SA'.-~PLE 

H F T M/T ro ,t, t rn I fl t' .. /(' 
! ., ,J 

June i~ 141 233 429 0.320671 27 20 55 13 29 42 Cart 
234 279 563 0.504440 21 j~ 55 24 32 56 Cart 

26 111 210 . 321 O.J4S794 17 55 9 23 32 Cart 
27 26$ 2'/3 558 0 .4.74910 29 26 55 25 30 55 Cart 
30 129 310 439 0.2)3!350 16 32 54 13 30 43 Bin 

T 930 1300 2310 0.402597 110 164 27~- 34 144 223 

July 2 214 174 338 0.551546 25 30 ;;5 22 16 3'.) Curt 
3 l~'J 204 363 o.43'3017 21 34 55 16 20 36 Cart 

11 179 195 374 o.47JGlO 29 26 S5 19 18 37 Cart 
14 130 220 ioo 0.450000 2$ 30 55 20 20 q.0 Bin 
22 3~6 24s 31 J.611727 31 24 55 39 24 63 Cart 
30 19~ 214 409 01476773 25 30 ~5 17 23 4.0 Curt 

T 1313 1252 2:.,6:, Ol.$11091 156 174 330 1.33 121 254 

() Aue 6 97 216 313 O.JY)')::>~ 13 42 55 7 24 31 Cart 
( 6) (32) (94) ( 126) (O . 25 JJ j :)) - 1/2 Cart 
11 173 237 ~10 0.421151 22 33 55 17 2~. 41 Jln 
12 221~ .,l'.3 042 J.3;tJJl0 24 31 55 ~l ~.3 64 Ca.r•t 
13 111 326 437 0.254005 . 13 42 55 8 35 lr3 Cart 
JS 237 220 l~57 0.510600 33 22 5~ 21 24 L~,5 Cart 
20 230 223 · 453 o.5J7726 27 2n ~5 25 20 45 Cart 
22 27C, 122 l~OO O.u9!)000 40 15 55 30 10 ~-0 Bin 
29 136 251 3G7 0.3.51421 22 33 55 llt 24 33 Ct.rt 

T 1436 2013 ~499 0.424693 194 246 440 143 204 347 

Sept 0 107 270 377 0.2'}3~20 12 ~3 ''5 e 29 37 C9.I't ;;., 

24 2JJ 193 402 0.519900 24 31 ''5 15 25 :.,.0 bin ;;., 

T 316 463 779 0.404365 30 74 110 23 54 77 

Oct 9 ')4 270 364 8.253242 9 46 55 5 31 36 C~rt 

T'1TAL 4139 5373 9.517 00434906 505 704 1209 388 .554 942 



Table 10. C'-11-3-iu!lre rest af t:1e ::ex natios (: .... x._>ressed as 
::ales per r:.'otal :;11 sh) .P-:>und in the .'. ,;;cu.1!3.I' and 
:~1.eoret"i.cal \Jt-:>li t:1 Sar.1ples, ]s i.!10 t:w Se:,c Ratlo 
ln t~e Tatal Sa."'1:>le as t~1c Parameter, by Date, 
t.or the 1952 Dover Sale :·arket Ssrnpleso 

June ii 
26 
27 
30 

T 

July 2 
3 

11 
lL~ 
22 
30 

Rc.G:JtAR 
0 T')LI T:I ~,A:1 PLE 

Chl-
Squareii, Dt"-::--::-

6.7[J9 
3.302 
0.323 
0.605 
0.002 

0.001 

2.092 
0.706 
0.$22 
o.oJ:; 
0.536 
0.109 

1 
l 
1 
1 
1 

1 

l 
1 
1 
1 
1 
1 

<. 0.01 
~J.05 
) 0.50 
'> 0. JO 
>0.9;; 

)0.10 
>0.30 
>-(). 30 
>0.90 
> o. 30 
)0.70 

THLO;l LTI CAL 
OT') ,I I'll S,J-'." t'LE 

C'11-
Square* Df ;:--::-

0.070 
1.290 
0.539 
O.JJl 
0.01~ , 

1.107 

0.115 
0.006 
0.1-:1 
0. \0.,. 
0.014 
0. ~JJ 

l 
1 
1 
1 
1 

1 

1 
1 
1 
1 
1 
1 

)0.70 
,0.20 
'i ::>.JO 
)0.70 
'i J. 90 

)0.20 

'; 8 ~ 70 
)0.90 
> 0.50 
) J.$0 
'> 0.90 
> 0.50 

( ) T 2.026 

1.3J1 
0.109 
1.as2 
O.OJO 
1.460 
0.062 
0.270 
0.570 

1 

l 
1 
1 
l 
l 
l 
1 
1 

-; 0 .10 

> 0.20 
> J. 70 
) J.10 

0.140 

1.02s 
0.009 
.Jol22 
1. Ol¾- ~ 
0.463 
0.412 

1 

1 
1 
1 
1 
1 
1 
1 
1 

)J. 70 

)0.)0 
>0.90 
> o. 70 
>0-30 
)0.JO 
)0.50 
> 0.30 
,0.30 

u 

Aue 6 
11 
12 
13 
15 
20 
22 
29 

..,, 

Sept 8 
24 

T 

Oct 9 

'f')TAL 

0.474 

1.166 
1.533 

2. 714. 

2.570 

1.456 

l 

1 
1 

l 

l 

l 

> 0;70 
> 0.20 
) 0.00 
)o.so 
)0.30 

> 0.30 

) 0.20 
> 0.20 

) 0.05 

) 0.10 

-::- C1li-~>:1uare = (°' m)2 + (t1 - m) 2 , 
m f 

'H!· Di' = :Cacrec::; -:if f--1,eedom 

0 • .571 
0.043 

:::i.225 

0.032 
3.36!.> 

3.~69 

2.678 

2.030 

l 

1 
1 

1 

l 

l 

)0.05 

w~erc M = 'Jbscrved :b . :,f mal0;s 
m = 1:.x.)ected :b . 0r r-;ales 
f = F...x)ccted :~-:i. females 

-::• i:--':• P = •r~ie :)robab.'..li ty that u lur0 er· v:.1lue fc,r C'1i-Sqi..1are w-Juld occur 
due to chance aloneo 



F'or t'-ie Rec;ular vtoli th S;1mplos, only one 11.ad a Chi-Square value 

sufficiently llich that the probability was loss than O 01 that a 

creator value would occur due to c~ance alone . Also only 0ne other 

sample had a Chi-Square probability 0f less than OelO. The probability 

for the combined samples was eroater than Oo20 ~ 

For t''.1e Theoretical Otoli th Sa,nple the results are somewhat 

bett · r in some cases and p00rer in othors. Howevor, there Here no 

cases in which the probubility was less than 0 . 05, and onl~ two cases 

in which the probability was leas than O 10. The overall pre>bability, 

for c,:mbined samples for the year, was c:reater than 0.10. 

T11ere results have been interpreted to indicate t'1.at the sex 

rat lo in eac 11 'Recular Ot-:,li tl1 Sample dc,es not sisni ficantly depurt 

fr◊m that tn t'·1e correspondln::; te>tal sample fr-:>m w'1.ich it was taken .. 

T~ere appears t o be little advantace in chancinc the method of 

selecting the 0toliths, from the standpoint of the sex ratio . 

Represen t9. tl vcness of O' oli th Sub-Sa:nples, by Size of Fish 

The anstrnrs to the second portion of questions ( 1) and ( 2) were 

also 0btaincd by means -::,f Chi-Square . In this case the sex Has 

igp-::>red and th.e c0mbined lencth-frequencies, by month and sease>n, for 

the Total ~a:nples were taken to be f>'J~ulations from which two types 

o.f sub-samples, i u e ~, Recular and The'):retlcal Jt0li th uamples, we1' e 

drawno Each of the two sub-samples were tested a13ainst the comm0n 

parent T0tal Sample o 

T'1.e result~, as sh0\'m in Table 11, indicate tl-iat the Re13ular 

')t-,lith Sample length- frequency did not differ aic;nificantly from the 

Total Sample len~ th-Crequencyo The Theoretical Otolith Sa~ple also 

IJ proved to be a representative sample o f ti1e population, alt"lou~h the 

Chi-Square vslues tended to be larcer t~1an tl-i0oe 0f the Re.'.3...tlar 

Otolith Sampleo The probabilities of chance 0ccurrence of higher 

values 0f CJ.-i:J. - Square were, of course, also lower ~ 
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As a check on t11e sensitivity of the Chi - Squar6 test applied to 

these leneth-frequency data, monthly and annual lencth-frequency 

distributions of the Regular Ot-:,lith Sample toce ther with the annual 

length- frequency distribution of the Theoretical 0tolith jan,ple were 

s~ifted one or two centimeters to the left and right of their 

original positions . The Cl1i-Square values uere then re-calcul'a ted 

after each of these s~ifts. T11o results are included in Table 11 . 

Wi t'1 the exception of the September-October sarr,ple, a shift of 

+l centimeter was sufficient to increase C~i-Square to a significant 

size . That is, the probability that such values would occur due to 

c 11ance alone was at least less tl-ia.n 0.05 and in all but one case 

less than 0.01. 

It was c-:,ncluded that the C'1i-Squ-ire test was sufficiently 

sensitive for application in this case . ii'urthermore, ths Regular 

Otolith Samples were considered representative, with respect to size 

of fish, of t1:leir respective Total Sa;nples . The Theoretical 0toli th 

Samples were s'Jmewhat less representative of the Total Samples, but 

not sicnificantly so . 

A second method used was to study the relatianship of the 

Recular Otollth Sample to the Total s~~ple uithin individual srunples 

rather than from e;rouped data. In t110sc individual samples, c;raphical 

and statistical tests wore applied u 

Tli.c crap'1ical met11od consi stod of plot tine;, for each individual 

sample, the deviations, in centimeter, of the mean lencth of each 

successive sub-sample of 50 fish, disrocardinc sex, from the mean 

lencth calculated Crom all the sub-sru~ples . (~ieure 1) 
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Table 11 . Chi-Square Test of the Leneth- Prequency Distributions 
of the Regular and Theoretical Otolith Samples (disre
eardinc sex) , Ustnc the Lenth-Frequency Distribution of 
the Total Sample as the Parameter, by Month , for the 1952 
Dover Sole Market ~aJ~les 

MONTH 

June 

July 

RE.GULAR 
OTOLITH SAMPLE 

Chi -

THEORETICAL 
OTOLITH SA:"1PLE 

Square•:H::- Df~~J,t, P•:H.~~~ 
C~i

Square~-!t-

+. l 42.369 

0 22.102 

-1 47.652 

+1 41.442 

0 

-1 

17.306 

62.054 

20 

20 

20 

18 

18 

10 

<0 . 01 

0.02-0.01 

10.931 ll 

ll >oolO 

Aucust 

+l 

0 

-1 

33.674 

9.074 
50.900 

17 

!1. 
17 

lJ.304 ll 

---------------------------~·-~ ~----~--

Sep-Qct 

+l 

0 

-1 

-2 

+1 

0 

-1 

3fJ .424 

13.59,2 

17.029 

23 . 352 

86.344 

22 .L.16 

93 . 353 

16 

16 

16 

16 

26 

26 

26 

)0.30 

o.os-0.02 

(0.01 

12 . 684 

66 . 972 

117.792 

_J_ 

27 

ll.. 
27 

>0.10 

<0 . 01 

>Q.:.J.Q 

<0.01 

Displacement, in centimeters, of the length-frequency distribution 
of the otolith sample 
C'11-Square = (F - r)2, where F = ')bs3rved fro(,i•..lency. 

f r = v.xp.::cted f' requency. 
Df = Decrees ,,r Freedom 
P = T'.'le pr,,b$.bil1ty t!1a-t a larc-.;r value f-,r Cli-Gqtu1re \,J:)Uld 'JCcur 
due to c 1.1ance alone. 
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·----·----·--------"------------ ---

M - X:1·7.· Bii~ SAMt>Ll!.S 
f em) 
➔~ June JO M*~ 42.lU om 

,June 17 w·· 40 . 37 cm 
---------------
DD u [7 CJ 

CJ 
17 

Juno 27 

M -· 41 .03 cm 

August 15 

September 8 M :-: 43 . 72 11m 

·------

-2 

~2 
+l 
10 
:-1 
-2 

- 3 

- 1 

r1 n [ 1 0 1 J _ IQ 

-- __ - . -~ ~ I --. _--------- :! -u - J 
1 2 J 4 5 6 7 8 9 10 11 12 

-----------
July 14 M - 43 -, '/0 cm 

-----------·--

M .; 42 . J.? cm 

·-1 -

1 2 3 l~ .~ 6 7 8 

Sub-sample number, 

{r- M :.;. Mean L ength of.' 
Total Sample 

x1 ~ Mean Length of 
1',sch Sub-sample 

_____ s_u_b_-_s_an_1_p_1o_n_u_r._1b_·.)_.r ______________________ l 
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A t'urd attack on quostion (2) was made with the f>,1rpose 0f 

detorr,1ining if there were strat.ification or sampler bias l-1'!:ch w-:,uld 

cause the ::'i rs~ 55 f ish to . be r1-::,n-roprescntative of t':1e total sar;1ple .. 

I::1 other w-:,rds , aro t ''le fish s trntified by size in a fish bi.n o r cart , 

or is the sampler prone to select lar-~oi, , r smaller fish among the 

first 55 from wl--iich otoli t i1s are taken? 

Grap'-'lical and statistical tests were a_ppl i.ed to selected sar,11) les 

1·~ order to detect t 11ese potential aborr:1tions in the sam ) liur; 

technique o 

For each -:,f 11 selected s:.1...'11ples, t'10 :nean lenc;th , dl sre.::;arding 

se.x , was computed for each successive :::;r".)Up 'Jf' 50 fish in tho sample , 

tocether with the mean lencth of the f'i s'.1 in all tho sub-srunplec ,. 'l'he 

deviati -:ms 0 f the sub-sample means fr0 ~·, t'1.eir respective popul~ti-:,n 

means were plotted f' o r each of t~e ~e s~ruples (Fisure 1) . 

T11e first r;r'1up of seven samples ~elected by o:'lance included no 

bin samples , Therefore a second c roup ".)f four su:.iples was sc.lccted 

which cons is ~ed of (>nly bin sarnples for C'.) . ·parlson with 1;he or10inal 

~roup of seven c9.rt sa.mpleso 

For t'1.e cart samples t11.e smaller fish. appear at tl1e end of ti1e 

sample , i . e ., at t'.1.0 bot;t')m of t 1.1e cart. T'1is iri ovidcnt from t~10 

fact t~at in all case~ but one the moan len~th of the lnst sub-sample 

of SO n.sh. c.x'.1.tbl ts noi::;ati ve deviatlo•1 fP)Hl tl1c ovcra.l i :;wnn 'f':1 -) 

most ,nnrkcd c'urnce i~1 size throuchout t:'lC sample or.cu.rs ii1 ,,he 

September 8 cart sample., This could !13vc °Juen caused by stPati.f.i.t,ati::m 

of the fish ::>r t'1a snmpler 1 s bias in solectinc larcor fish r.trst . 

Unfortunately these two factors are not separable . 
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Considering sub-sample 1 which o~ntains So of the 55 otoliths , 

n tn eacl1 of t 11.ese samples tl-ie deviations from the total n,ean appear t o 

be more frequently positive tban negative (4 are positive, 2 negative, 

and 1 zero} . Ifowever , the deviations are less than 0ne centimeter in 

five of t'.1e seven cases " A •:me-centimeter deviation of 50 fish with 

a range in size of some 25 centimete-Ps is probably not significant , 

For the bin samples the smaller fish also app.ear at the end of 

the sample, _ in t~1ree of the four samples . h s imilar trend is apparent 

to tl-rnt f0und ln the cart sa...-nples . 

T~e firs t sub-sample in each of the bin samples aJpears to have 

an opposite deviation from the total mean to that exhibited in the 

cart sa1. ples. In t'1is case three of t 11e four have negative deviations. 

It would a:>pear t:1at the -:,toli th s!.lb- sample C'.)ntains somewhat 

larc;er .tish than the total sample w~1en the sample is taken from a fish 

l) cart , and that the reverse is true when the srunple .is taken from a ofish 

bin . The presence of more small fish at the bottom of a fish cart 

c0uld be explained by sarn :)ler 1 s bias , but this same phenomenon also 

appears in the bin f:amples . Sin~e) in a b 1.n sample , only L~OO fish 

are removed from a volll.!l1e , containlng t1any t bousands of fish, it is 

improbable t11at the small ones could 11ave been left t~ t 1.1e last .. 

Generally t'-1.e ~1ole formed in a btn of fi 3h b y t '1e srunplins tends t o 

refill its elf due t-:> the sli1)pcrino;; s o f t '.1e fl sh, so that there is a 

c~nstant influx of new fish into t h e su!:1_plin 0 are a . 

These same data were further tested statistically by mea:1s of ti.1e 

analysis of variance . The results are summarized in T!;ible 12., Only 

one F value (June 27) ~ms significant at t 11e 1 percent level, but six 

uere significant at the 5 percent level o The heterogeneity of the 

June 27 sub-samples was probavly due to tl-ie large (t..;rea ter than - 3 cm) 

neeati ve dovia tion in the last sub-sample o The large number of near. 

significant (OoO5 <P)O . Ol) F values in,:1i c ate tl1at these sub- samples ape 

nrobablv 0n tl-ic borderline of llcterogen eity o 
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Table 120 Results of the Analysis of Variance of the size 
Dlstribution in Consecutive Sub-Samples of 50 fish 
each, Within Each of 11 Selected Market Samples of 
Dover Sole T~ken Durine 1952n 

DATE F ~ 

' 0.,05 0 . 01 

Cart: -
June 17 lo)56 3.2q 5.67 

June 27 3°424 loSS 2 . 37 

July 3 2 .443-::, 2.12 2.85 

July 22 1.f.374•:• 1.31 2.29 

Au.[:USt 11 2 .16L~·:• 2.03 2.69 

A.1::ust 15 1.097 2.94 4.08 

Se.9t. Q 2 .559::• 2.12 2. i.>S 

Bin: -
June 30 1.737 2o0) 2.69 

July 1_4 2 .162:~ 2.03 2.69 
I 

A.1cust 22 20467-::• 2.03 2.69 

Se:_:lt. 24 1.241¾- 2.03 2.69 

23 .. 

Noteo The underlined value for F indicates a probability of 
less than 0 ~01 that such a value of F would occur due to 
chance alone ~ 

The asterisked values for F indicate a probability of less 
than 0o05 but c;rcator t'.1an 0.01 that such a value of F 
would occur due to chance alone. 



A "t" test uas made of the deviatl •::>n (m - Xi) between the 

() populati~n mean length and tho mean length in sub-sainple one, for each 

of the eleven sa~ples (Table 13) . 

l ) 

u 

One cart sub-sample (July 22) witii a deviation of +1 . 475 ·cm had 

a "t" value 1,111oae probability of chance occurrence lay between 0 . 05 

and O. Olo Tt1.e six other cart sub-samples had n::in-siGnificant deviations 

(0,,021 - 1 .055 cm) . One bin sub-sample (July 14) with a deviation of 

-1.751 cm, had a "t" value whose probability of chance occurrence was 

less tl-tan OoC)l . The other throe sub-sruaples had non-significant 

deviations (0.380 - 1.069 cm) . 

The results of the "t11 test indicate that the deviati::in (m - Xi) 

of the sub- sample mean lenetll from the population mean length are 

significant when those deviations approximate .::::. 1.5 cm. This large a 

deviation was ::ibuerved in only 2 of the 11 samples tested. 

T'1.e results of the c;rapiu.cal and statistical analyses indicate 

that there may be s tratifica ti ~::1 or sampler bias which '.1.a.s caused the 

smaller fish to predominate in the later portions of each sample o 

It is not possible , 11owever, to differentiate t~e effects of t~1.ese 

two factors o 

T11.ere appears to be little adverse effect upon the representa

tiveness of the Recular Otolith Sample due to this stratiflcation or 

sampler biaso 

Digit Sias 

All Dover, enc;lish, and petrale S'.)les in the market samples have 

been measured to the nearest one-half ccntimeter o Tne question has 

often arisen w11ether there may be a diGi t bias ac;ainst the half

centimeter measurement~ 



n Table l)o A "t" test of t'10 Devintion 3et~icen the ~1ean Lcnc;th (X1) 
in Sub-sample One and the :-1ean Lencth (m) in the Total 
S::unple, for 11 S0lected Mar.het Sa.::1plos of Dover Sole Taken 
in l ')52, by ,-fet'1od of Sa.m_plinc;, by Date. 

DATE (m - X'1) II t II Df p 

Q!!:!: 

June 17 0.738 1.005 48 0.0.5 

June 27 1.055 1.156 48 0.05 

July 3 0.903 1.0~6 40 o.o.s 
J...1ly 22 1.475 2.031 4J 0.05-Oo0l 

A.i;;us t · 11 O.'J21 0 . 'J27 43 0.05 

A:.;c~st 15 0. 168 0.302 4'.3 o.o.s 
Sopt 0 o.371 1.225 43 0 . 05 

( ) l31n: 

June 30 1.o.J9 1.223 48 o.o.s 
July 14 1.751 2.736 43 0.01 

A'..lQlSt 22 0.3'.JO 0.453 48 0.0.5 

Sept 24 o.066 1.029 45 o.os 

l_,1 
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A c~u-Square test \.las appli ;d to the assembled data of the seven 

selected samples taken from _ fish ,...arts (Table 14) . 'I'h.e nw11ber of half 

( II) and w'.1ole nn cen tir.1etcr me asuremo~ts, di sre:;ardinc sex and size, 

in eac11 successive su.b-sa.riplc of SO fish, and for t'1e total sa~nple, were 

tested by C1.i-Square. Tl-te null hypot}1esis was that the ratio II:W was 

not 1:1 . 

The results indicate that t~1ere is a dlcit bias against the half 

centimeter, and further t 1.1a t it mi[jht be c;roat er durin3 the later 

portion of the season t~an at the becinn1ngo 

As a result 0f t'1is analysis, t}te measurement meth0d will be 

chan3ed in the 1953 se~son and hereafter all s~le will be measured 

to the nearest lower centimetero 

Otolitn Reading--Dov0r Sole, 1940 and 1952 

Durin~ tl--ie summer season of 1952 r:1ost of t 1.1e Dover sole otoli ths 

( ) were read once while fresh. 'Durinc the winter of 1952-53 the rc!:ldinGs 

were completed on the 1952 otoli ths" Each otoli th was roo t: at least 

twice o If t'-1ere was no 9[;recmen t between these two readin0 s, a t '1.ird 

readinr; was n ado to compromise t:1.e difference . Complic .itions arose 

which made it necessary to discard t ·1e otoli th samples (3) taken in 

veptember and October. 

The 1')43 otoliths had been read by a different reader durinr; the 

winter of 1943-49. 

Fieure 2 presents the ace composition, includinc both sexes, 

obtained in 1948 and 1952 for the period June throueh ~ucust o Super

ficially it would appear that the Dover sole must be more abund!ll1t in 

19s;2 than in 194G, since age-classes o, 9, 10, and 11 are so prominent 

in t he 19~2 catches, and not so in the 1943 catches . However , 

Figure 3 indicates t 11at there were more larce fish in the 19!1.3 s.runple 
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SA!'~PLE 
~r1~-1BER 

1 

2 

3 

1+ 

5 

6 

7 

8 

9 

10 

11 

12 

N,1;·.1bers -:.,f Half (H) and vJhole ( vi) Centimeter ··.1eas--1.rements 
OccurrinG in C')nsccutlve Sub-Sa. plea of 50 Fish, in ~ach 
0f Seven Selected Dover S0lo :.i1arket Sa,,.ples, T')c etl1er with 
t'10 Probability of the C:1.ance Oc currence of the Observed 
H:.tmber 'Jf Half-Centimeter Acasurements as Determined by 
C•u-Square (H0 : H:W,'l: l). 

6/ 17 

25 25 

23 27 

26 

27 

24 26 

20 )J 

?l 29 

24 26 

DATE {19.52) 

6/ 27 7/ 3 7/ 22 0/11 8/15 9/ 8 

29 21 

19 31 1? 31 -2 41 16* 34 
26 24 Z7 ?l 19 31 .!!i: 36 

19 31 . 

~ 36 

21 29 2~. 26 

19 31 27 23 

19 31 13-·:- 32 

1:~:- 32 I 21 29 

l') 31 2~ 26 

31 19 

JO 20 

20 30 
I -- I 

2J )J 

l '..h _32 

22 

2? 

,, 
'- C 

31 

29 I 
".)7 
c.. I 

25 25 13* )2 19 31 

!2_ 3~ 20 30 12 J J 

16 34 19 31 g JD 

18,:- 32 ll 37 22 2:3 

12 3J 26 24 ~ )5 

17-::- 33 16·.- 34 

21 2) 

T)TALS 134 216 242 JOG ! 159 191 2'; '"1. 3L1.2 : 131 269 16J 237 ·fil 237 
1 : . 1 

Note o -The underlined values for II indicate a probability of less than 
0.01 that such a value ,f H would occur due to ch.ance alone" 

The asterisked values for II indicate a probability of less than 
0.05 but creator than 0~01 that such a value of II would occur 
due to c~ance aloneo 

All unmarked values for II indicate a probability of c;reuter th9.n 
0 . 05 that sue~ values would occur due to chance alone n 
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t~1an in the 1952 sample . T'1is contradiction sc,)rns to indicate that 

t'1e otoli th readinc;s of the two readers are :10t cornpara;Jle . 

Comnilat1 ~m of Dover Sole Market Sar:~ple Lenath-Freguencies , 
194~-52, incl . 

The Dover sole narket sa."!ple lenGth-f'requency distr•ibutions 

for the period June throuch September, 1943-~2 , incl., by sex , are 

shown in Flcure 4. 
Thes0 data indicate a r;e;1eral decrease in the size of t:1e Dover 

Sole a.urine V1is period~ The decrease is particularly evident among 

the larGeP fish in each sex . For the males, the percentage of fish 

creater t"lan 43 centimeters for 1945-52 are 2G, 26, 23, 15. and 14, 
res 9cc ti vely . For t\1e fe:i1ales the pcrcenta~es '.Jf fish ~rca. tor than 

47 centimeters for t 110 same period are 25, 29, 25, 22, and 25, respec

ti velyo 

T11e causes f'.Jr this decline are not readily explainable at this 

t t :":'te. Th.roe causes arc sugees ted .. 

1. Decline ln t~e size of the fish on the crounds . Lhat ls a 

decrease in the nur,bers of older fish survi vlnc and/or the B.Jpearance 

of one or 1:ore new ( young) dornlrnm t year-classes . 

2. Differences in sarnplinc technique . 

3. A c11anc;e :!.n the risherr.len' s sortinc; methods at soao 

The dover sole landinc records indicate that the relative 

abundance rose from 1940 throuch 1950 and fell s:1ar_ply in 1)51. The 

overall abundance 'i;rond was dowmvard for the period 1948-52 . Our 

index of the averace size of fish follows this trend fairly well for 

the mo.le dover sole, but not so well for t'-10 f ema.les ,. T:1e ace composi

tion for each year for t 11is period has not been worked out so that the 

presenr.e of one or more new dominant year classes is not detectable 

at this timeo 
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If differences in sa...;ipling tec '..miqucs arE:) considered, two 

explanations are ~fferedo Durinc 1943-52 , incl n, t~e sample size 

was 100-200 fi s1-i, w'1.creas durinc; 1951-52 t1.1e sample size was 4 ) J-600 

fis"l-i ,. ::ith an inor ..; ased sample slze , t'ie ranee of t'1.e size distri -

0ution is also increased s:inieHhat, so that more lar~er fish should 

appear in the later samples . Ilouever, 1 t is not known whet:1er 

proportionately more large fish W'll ld be o!.>tained in the larGer samples o 

Empirical tests w~ul d be necessary in order t-:, det~r:,1ine t})i a . 

A second aberration could reEul t from t ·1e met:1od of sa.":1pllnc . 

When a fixed s1~all number (100-400 fis'1) of fish ar•e removed from a 

bin contalnlnc; ~any t~1ousands of fish, t~1e possibility of hun13n bias 

ac;ainst any particular size of fish ls q~lte po8slble. ~uch s~~les 

ma~7 n0t be randon. Cct1versely ·:Jy ta!d~C a fixed volume of fish, i oe ., 

( ) one uartful, and rneasurin.:?; all the fish in this volll.i"'!le there i s n o 

loncer any sampler's bias ar;ainst a particular size of fish with 

rec;ard to t'1e total sample c 

A tl1ird variable is the sortl!10 uL sea by tho fis'1..;rmen ~ There . 

has been no ch!n.::;e in the Minimum size of fish acceptable to t:10 

fillet plants, :.)Ut 'J:)servuti'.:>ns at sen 1.iavo indicated that. various 

factors can influence the dec;ree to w'1i ch the fishermen adhC;re to the 

mini:uum size u'1ile sorting . Often the S')rtinc t-rill be quite .:.,enerous 

when the eaten is larce, and conversely quite close when the catch 

is small o 

Dur1nc 1)4:3 and 1949, the o~ter tr'.lwl fishery wa.s operatinc on a 

restricted basis due to adverse econo::iic c-:,ndi tions and t '.u.a r.rny have 

caused the fishermen to sort cenerously, i .e. , land fish or a larc er 

U avorac;e size, in order to maintain their r,1ar!-.cts. T'1.e economic 
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conditions improved steadily after 1949, and t '.-1ere may l1:1ve bncn a 

corres~ondin~ c~-iance in tlw sortinc S'.) t~1£1t as t1.1c. demand for <.bver 

sole increased, t~1e fishermen tended to 0ecome less 0 e!.1erous w':1en 

sortinc at seae 

T1.1e fisl-termen' s · sortlnc could aleo 1rnve b-3en altered by a r;.;:.il 

decline ln at>undancen That is, as t'10 catches in c;eneral ~~ ecreas0d 1i1 

size 9 t~ere would be a nat~ral tendency to crowd the ruini□~1 size. 

The analysis of tli.e ,:1artot sa:nple lencth- frequencies iiill remain 

1 n a p-r el ir-11 nary s tae;e un t.i 1 tl-ie ro rrec ted la.ndi ng records . ape com

pleted so that t~e samples can be weic~ted to the total catch. 

E9 rly Life !ii story Studies--F.nc;li sh Sole 

Proc;re3n durin0 t '1ie period on t~o early life-li.istory stl;ldy of 

t 110 oi1c;lis~1 s-:,le has consisted of an analysis of t ·.1e size dis tr lbu tion, 

modal crowth, and seasonal abundance of a population w'.1ic~1 lnha3i ts 

( ) Yaquina !3ay . It must be re.meml.>0red t 11a t no explorations :1ave iJoen 

made for t\1e ::ounG of t'1is species in the ocean and 'Ghat tt1e )'.)11ulation 

in Yaq .• ina I3ay !Tlay or may not hav0 attrtbutes similar to cn01ish sole 

of the same a:;c w'1ic h undoubtedly are to be found in t:1e ocean. 

Si ze Distribution 

Fi cure 5 r;~_1ows the Bi ze distribution , in centir:1eters, -:>f tl10 

cn0 lis~ sole cauc;~t with tlie s':lrirp try-net, a miniature otter trawl, 

durinc t~e peri~d J~ly 1951 , t~ough February 1953. Due to space 

limitations, size distributions for only ev0ry other month aro 

included. ,~ow ever, in the separate b')X ')n t'--le ric;ht the modal sizes 

a.re s 1-iown for each month for which data nr>e availableo 

Durinc ti1e period ~ebruary throuch April a bL1odal size <.li::.tr:l.bu

tion is apparent . T~c modal sizes in February are 4 and 10-12 conti-
< \ 
\J meters, respectively. The 4 cm mode cradually i .~cre.,ses ;,1.~1til Oetober 

i-rh on l t; 11 ea.ch0s a ma;~imum at 14 cm. Subsequently it recr1es:.;0u to the 

1 0 - J 2 cm mode t 1
10 follcw ing February and finally di~1a pp0ars in :"1Ry. 



Figure 5 

n E N G L I S H S O L E 

2" 4 6 8 10 12 14 16 18 

30 MO . MODES 

20 IiEB I II 

10 N = 131 - CM.,. 

0 F 4 10-12 

20 APR 
5 11. 5 

10 N = 24 

0 A 6 11 .5 

( ) 20 JUN 
M 6 

E-4 10 N = 565 
z 
µl 0 J 6&8 
0 

/X: 20 AUG 
!-:ii J 10 . 5 
/1-i 10 N = 1020 

0 A 12 

20 
s 13 

10 

0 0 14 

20 DEC 

10 
N 13 

N = J48 

I J 0 D 11 
2 4 10 l t) 

- CM -



() 

u 

31 . 

Trie 4 C".".1 1~ode in Februar:t raust lo:~ically represent the fish t·1'1ich 

wore spawned t1:1at winter, u11ereas the 10-12 cm mode in the same 

non th r.1ust re:)resent fls:1 a~)proxinately one year older ,. 

lfo english sole r;reater than 10 cm were caucht in any 11.onth. 

Adult forms --,f starry .flounder ond sand s::>le were cor.imonly caught 

tiwouchout t1:1o study period • .t'reaumably then the net is capable of 

catchinc; adult ene;lish sole lf they were present in the bay . T'1ia 

indlcate8 that the y::>ung on~lish s::>le must enter the bay citllel'.' as 

~)ela~ic eggs and larvae or as i : micrating, bottom-dHellin.c; juvonileso 

It ie interestinc to note that there were some enc;llsh sole less 

t:1an 8 cm in the catche3 for every month in the year . ALJparently 

tl--iere must be a sMall amount of opaunin:; ";1.1rouchou t the year, al thou0h 

the bulk of the spawninG probably occurs 0ver a limited time rnnGe • 

The bell-shaped s lze distrl buti ')n in Au,:us t proba0ly i n dicates 

the true size distribution of t~c yJar-class . I hat is, the selectivity 

of t'-le mesh size a:1d t''.le r:li.::;r ,.1 ti::>n factor are proba:..>ly not operating . 

It is somewhat di'scourac;ing, fr'.).m the standpoint ::>f otolith readlnc, 

to n::>te that this size ranee (c. 10-12 cm) for a slnsle year class 

is also approxirna tely t11e same as that ( c . 15 cm) found in the market 

samples of 9.dul t enc;lish s::,le wlu.ch include many a3e classes o 

Modal Growth 

Tho modal c;rowth of t:1ese fish a)pears to be a 1)proximately 10 cm 

from February to Oct'.)bGro 

The recress1on of the mode after Oct'.)ber has been interpreted ~o 

i ndi c a t e an emi c ra tio:1 fr'.'.>ITl t ~1e bay durlnc; t t1c a u tunn nont'..1s of those 

f'i sh w·~.ich have reached somo ::,re - det...:r:-::in ed u::o and/or si ze ( l ' p,) 
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Seasonal Abundance 

Alt~ough this study was not desicned to yield quantitative data 

concernine the population , it is interesting to note that the catch 

per drag 9 i oe o, numbers of enGlish sole per drag, follows a pattern 

which had been partially indicated from the study of the modal growth. 

In FiBure 6 the catch per drag by month has been ~raphed o The abundance, 

as measured by the catch p0r drag, rises rapidly during the spring and 

early summer and reaches a peak in August ◊ A 95 percent decline 

occurs betueen August and December . · 

If t~is measure of the seasonal abun ·ance is reas~nably approxi~ 

mate, t~e fish represented by the 10-12 cm mode in Figure 5 must 

constitute approximately 5 percent of the year class which inhabited 

the bay the :'.)revious year o 

The potential errors inherent in this tenuous analyDis are 

certainly obvious, but a discussion at tri.is time would contribute 

little to this preliminary report .. 

6 . Scale Readings--Pacific Ocean Perch 

During the winter of 1952-53 the ace readings of the .t'acif ic 

Ocean Perch (S. alutus) were completed . The term a~e at t~is stage 

of the investigation 1s somewhat illusory and has been used largely 

for economy of effort o It has not been dem~nstrated that the rings 

observed on these scales represent relative or absolute a0 e of the 

fisho 

There is an obvious positive correlstion between number of "age 11 

rings on the scale and the corresponding body length of the fish from 

which the scale was taken o This has been summarized for male and 

female Pacific Ocean rerch in T~bles 15 and 16, respectively. 
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Table 1_5. Age-Length Relat t '.)ns·1ip f-:,r 304 Fe:-nale t;:!Ciflc '-'Cean .. :ere~ 
( Sebestodes alutus). 

AGE 

LI:NGTH 6 
( cm);~ 

7 8 9 10 11 12 13 14 15 16 17 18 19 20 ••• )20 

27 - 1 - - - - - - - - - - - - - -
Q - 0 - - - - --.J - - - - - - - - -
9 - 0 - l - - - - - - - - - - - -

30 - 0 - 0 - - - - - - - - - - - -
l 1 0 2 0 l - - - - - - - - - - -
2 0 1 2 1 . l - - - - - - - - - - -
3 0 3 0 3 J 2 - - - - - - - - - -
4 1 2 5 3 1 3 1 - - - - - - - - -
5 - 2 4 3 4 l l 1 - - - - - - - -
6 1 2 5 5 I J 1 - 4 - - - - - - - -
7 - - 2 3 6 12 5 1 1 1 1 - - - - -
8 2 4 

, 
9 11 3 3 2 l 1 - - 0 - - - -

9 - - - - 3 10 10 5 3 2 1 0 - - - -
40 - - - - 2 7 3 3 2 4 3 2 - 1 - -

1 - - - - 2 2 6 4 - 2 3 3 2 3 l - -
2 - - - - - 1 0 1 3 0 4 1 2 1 1 2 

3 - - - - - 1 1 - 3 2 l 2 l 1 2 3 
4 1 0 ' 0 3 2 0 l - - - - - - - - 4 
5 - - - - - - - - - 2 2 1 2 - 2 0 
6 - - - - - - - - - - 2 - - - 0 l 

7 - - - - - - - - - - - - - - v 1 

48 - - - - - - - - - - - - - - 1 -
T')tals 2 10 19 23 31 52 43 28 17 16 23 9 11 6 6 8 

* Grouped ta the nearest l:m~r centimeter o 

Totals 

1 
0 
l 
0 
4 
5 
3 

16 
16 
22 
32 
47 
34 
32 
28 
16 
17 
11 

9 
3 
1 
1 

~ 

:) 

vJ 
vJ 
• 
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Table 16. age-Length nelatl~nship for 239 Male Pgcific Jcean torch 
{Sebast~des alutus) o 

AGE 

LENGTH 2 OH 4 5 6 7 8 9 10 11 12 13 14 15 16 17 ••• 19 Totals 
(cm)* 

18 1 - - - - - - - - - - - - - - - 1 
9 - - - - - - - - - - - - - - - - 0 

20 - - - - - - - - - - - - - - - - 0 
1 - - - - - - - - - - - - - - - - 0 
2 - - - - - - - - - - - - - - - - 0 
3 - - - - - - - - - - - - - - - - 0 
4 - - - - - - - - - - - - - - - - 0 
5 - - - - - - - - - - - - - - - - 0 
6 - - - - - - - - - . - - - - - - - 0 
7 - - - - - - - - - - - - - - - - 0 
8 - 1 - - - - - 1 - - - - - - - - 2 
9 - - - - - - l 0 - - - - - - - - 1 

30 - - 1 2 1 - 0 0 -. - - - - - - - 4 
1 - - - 2 2 2 3 1 - - - - - - - - 10 
2 - - - 1 3 3 2 0 - - - - - - - - 9 
3 - - - 1 2 5 5 4 1 1 - - - - - - 19 
4 - - - - 1 2 7 10 2 2 - - - - - - 24 
5 - - - - 0 2 5 6 6 4 - - - - - - 23 
6 - - - - 0 1 6 6 9 9 1 1 0 1 - - 34 
7 - - - - 0 2 5 5 9 10 7 3 1 1 - - 43 
8 0 0 2 

, 
2 3 8 2 2 2 l 28 ·- - - - c.., = 

9 - - - - 0 2 1 0 3 3 2 2 6 - 0 - 19 
40 - - - - 1 - 2 2 1 1 5 2 - - 1 - 15 

1 - - - - - - - - 1 1 0 1 - - 1 - 4 
2 - - - - - - - - - - 1 0 - - - l 2 
3 - - - - - - - - - - - 0 - - - - 0 

..,.4 - - - - - - - - - - - 1 - - - - 1 

Totals 1 ... 1 1 6 10 19 39 i.;.l 34 3;_; 24 12 9 4 3 ••• 1 239 v.) 

+ 
0 

* Gr~~ped t~ the ne~rest lower ccnt imGtero 



(J 

Tho males appear to grow more slowly than the females and als') 

live a sri:::r ter time. The modnl ace for n1alcs is 10 , and the modal 

size 37 cm. Ei'o- the fems.Jes the modal a~e is 11, and the modal si ~-e 

is 38 cm. T'1ese data were, in general, obtained from random samples 

of tY\e landings of Pacific Ocean Perch in Astoria and i'lewport . 

The sarn;>les fr')rn which thes•:l sea les were secured are ho terogeneous 

with sp!:lce and time. The fishery its , lf has been erratic and the time 

and manpower available r or sam1)li ng has seldom coincided with heavy 

landings of t~ese fish o 
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