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been taken in Asto:r:f.a although eoma mink food has b-sen l~etl,. rione · of tho 

trip for l5nglish sole w-as a comple·te ·f'ailU:.."e baea:use of the Heather conditions 

records m:: -the hand ptn1ch cards has been started. A oc,;mplots annlysis o.f 
of 

·the tagging :retu:z'lls is v.ndori..Jcy.. .&.11 ar&ys:ts/the samples t;al~on at eea 

to test the effect, of vai~ious ·c:.ypes of handling and frsezir.g on the lengths 

· of English., pet,i'ale, and,·· Do·•,mr soles,. Tbia e:xperimant will be d0ecrib~d later 

in this repo:rt. 

A section on the blac-..k cod. work started this .year ie . :included in this report. 
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atation0d at Yaeha.t~ to work only on suri" amelt. RolJISver, because ot the 

r~aignation of one of the tempc.n:vy t.en, it wa.s only poesiblo fo:r ono man 

to devote pa:vt of h:ia ti:me to ·ihe smslt 5.im;estigation. Most of tha effort 

in thi~ program was applied to gathering seale21 and otoliths~ neJd.ng 

estimates of tho catch, getting se.mplea fox, re.cie.2. studies., end discovering 
. v· 

were spa~ l''UllS oecur or have occ11:i:-red in the past. 

Otter Tral-11 Market Saniples 

The msrket samples for English, petra~, and Dover aclee for 1948~ 
':', 

liO correction factors applied. Tho:re seems to be no veey great ollariga in 

the e:ize of the pe·trv..le · males (Fig. l),. The females seam Ar;;o shoiir soma 

in siae composition (Fig. 2) .. Niaither do the English sole (Fig,. 3) shol-1 

Size Changes of Sole Due to Commsrcial F..an:iling 

lrt. first it ,was believed t.hat,,freazing the tagged specimens tdd.ch we~ 

recovered a.t the r:tsh houses might be a major ea.uae of the s.hrinkage that 

ws often apparent between th.a time of teggiz!g and the tiw-2 of racove:ry. 

T.o test the effects 0£ f'reezillg, samples o.f English, pet.rale, . and Dover 

aoles.selected over a large i;i.za raDge were taken from the bins,. measured 
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Figure J. English L.F. by Percent For 19,..ia.. •-.9-195' \ tnru Oct. 
/\ Astoria Area 
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represents the long1hs of the :r.lsh when i'irmt I!leasi.L?ed in t,he bit!S,. The 
l~_.:_~ ·r 

frozen. ill lines '!!!"Sre f'it,'ted b7 the nwthod of ae2.".li-ava1"ages. The t:i.sh. 
so 

i:?A each expel"imen.t wai~e ,ill measured by the . same persozifthat ·th®!"-3 uo'!.!ld be 
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Figure 5. ShrinkaR• of Sole fraa the bin through a freezing Jroceas. 

Legend 
- - - - "4•63 .t-rozen J,. 1/2 dq• 
- ..., - • - • N•l6 Frozen 5 cia.ya 
- •· - __ .,N•48 Frozen 4 1/2 days 

M•a~lll"elllent in aillilletera when taken from bin 

D N• 4 4 epeciaens taken at sea 
5 day• in freezer 

320 340 360 .380 400 · · 420 440 460 480 soo 520 ~ .. ; · 580 80 300 ...., ______ __._ __ ___.,_ ----'--- • • l -"·-·~-.l.-~--& __ . a ---l . -··· ·~·--. I _ -~-.- .... __ J. __ J 
__ _J_,_, ___ _..,a, __ __. 

- - - - - - - -- -
English 

Measu1"91ent in millilleters when taken from bin 

280 JOO J20 .340 360 380 420 480 

- - .. - - ~ - - - - - g_ 

D 

500 
& • 

-

520 
a • 

'> ... 
I 

560 
J 

580 6,)(\ 

_____ .___......L ___ ..... --·•·-· ___ .... _, _ _.1.J __ .,11_, ---''-.--•-• ..11 __ ~• _j_M _____ , __ _.I __ _.i..___....11,__ _ _.1 



le.at time (Figs. 6 and 7). 

immsd:tatoly placed in the fre0s0.r -J: or. ~.8 bcnrs ar..d th~fil :measured once again . 

(Figs. 6 and 7). '.!'he Engl:i.sh ,1:nd petraie Eoles 1.1-e1"e a.ll msesu:red after 

soles · of up to Oll"'19 ~ezrtimt.er. Howa"·~r, the pertr.ele sole became appreciably 

longer &ftsr being ieed do'ti'n on th,~ boat and 121 the biri..s (Fig(! 8).. It t::as 

., . . . 

0l'rt.ared on p-;.,mcb cards,, •AJ:l:ihottgh 0.1::1 analysis of the ·program.' hv.s not ~t 
~.i,l,/'"l 

been completed, some of the moz-e EJalient fa._q.turss Bl'~ in.elude-cl rlth this 
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Per.e~:n-i;ago Recovery 

Table l cont.sins inf ol"mtion concerning ·the perc.'ent.a.ge racovo-ry of 

Table 1. Percent1:igo Recovery of Tagged 
English~ Dover: and F@t1"ai.e Sole. 

English 2,591 171 
J.26· Dover 2,.171 

6.83 
5.79 

... ~....a.;;;,W~··...,l.:.i,)llllX..,.,._,_,.._U_, ___ ,.,.., __ , ______ ~~~-~-"-i,"'._ .. ..lc2t:lt rN!aa .. ,,...,.. ___ ,_, __ ,_, ___ 6 __ .... :u;:;:as., __ _ 

At the time· of··taJfi~?lg ~ fish were graded as t,o their condition: 
:.,, 

condition l being aosigned to those fish in supsrior conditiont condition 2 

to those in fair condition, and condition 3 to those obviously in peer con-­

d:i.tion~ · Aa a maw:i.s of determim_:og thfJ praoticah:tl:15-;y ot tagging fish 

which a.I"e not, in e superior conili:tion and in order to obtain infomaiiion 

, ~ ~-
of" each cc.ndit.iox.i taf!s mad0, and such iaforil!Z!.t.ion is .included1µ,. Table 2. 

, , ,' , , •l; 

·English 

Pst:rale 

. ' : "! ~ . , .. ;., ' 

Table 2. P~l"Centage Recovaey of Fish 
Accor-ding to Thai~ Condition at Tagging. 

l 7o42 
2 6.0l 
3 2.79 
l ~Q66 
2 5.14 
3 3.18 
l 8ti48 
2 /4.05 

~~------&IW-11':1 ... 0-a Zf_M_.,__"°'""'U"1"W_, _ _,. ______ , ........... ,_ ... ..,,..__, ...-a::..-e--• .... , .... ,...'ff.i!l, .... l~r. .... .;.. .... --~~--------•· ..,, ___ _.., ...... -~Jz~~o,:.,:;..._,.,,__ __ 
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9.'3~8 pe:t"Ct:11t rocaptUi:-ed within Li. miles;ii 93.,9 p$reent wi-t.~.ill 45 miles~.-and 
" ' f;;,',t; 

!CO r,;-e1"cent ,,r,ithin 105 n:dJ.er;; (,i.· th,:1 taggi!1g ~ite.. F,iguras :to and 11\ '·. 
·,~ 

'\;f 
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Movement of Petrale Sole as Determlned bf fteeo.-eries 
o! Fish Tagged in 1948 and 1949. 

Petr&le 

2'!C r-,,_r 
23:.-



: ..... 

. ·1.__ 
)( 

l r ,C .. 

80 

r , 2C 
\ ..._., 

J 

X 

80 

60 

40 

Figure 11. 

I( 

'ti V 

)I 
V 

Movement ot English and Dover Sole as Detennined by ReeoYeries 
of Fish Tagged in 1948 and 1949. 

F.nglish 

X l( 

V V V " . .1. - . J( 

Dover 

lr 

270 ever 
285 



/ 

With =~spect to ·i;he corr.m,g.rcislly impo:rti::rnt species, the q1.wstion arises 

as to the r:,eleetivity of the gear on the oizo and age classes ct eiaeh species,. 

What size n.nd age clase:os sre taken by the i;acr noH in use? What size and 

age classes Hould be takon by large,:· fil,.d ama.1.J.er me~l1 sizes? rJhat size and 

age claase:'3 '1-rould be taken by single i.,r d(Ittb-13 cod ands or eqiw.l mesh size? 

Once ~1he eeleetivit.y or gear ha.iB bean det,ermined it then oocoms 

necessary ·to doterm..i.ne the effect of t,he selectivity by the fishermen 

upon the sizo and aga classes in the catcho What siza and age c~as2es are 

diecarde,:i .for each species? What porM.on, by mmiberei and pounds, are 

d:i.scuded? 

'I':he fourth faotol" to ba eonsidel"Od is ·the chango, if any, in the 

acolog-letl!.l ba.lru:ice on the fishing grounds? rs the ecological be.lanc:2l 

th,1 be.lane,~, what, species fl.Te 1.ncreasing in abundance and what species 

ere declining? 

Throughout, the 1950 av.11rme1, aeason 0-k,y 8 to September U) t,:dps were 

taken by the biologist~ aboard some of ·tho otter tre.wlera operating out 

of Astoria., Garibaldi~ and Ne~.rport.. Eler70n tJ:<eps \iOra :mede out of AstoJ~ia, 

two from Garibaldi, and two from Neupo:."t,. During each of these trips tl1e 

folloirlng inf'or'!i'.ation was colleetoch {1) random sa mple of the catch {before 

sorting by the ·fishermen), by species S1'i·th meaaurementa { to the nearest 

ona-half eentimtar) or all Dover, English, and petrale sole encountered; 

(2) random sample of the discarded. Dover, Engl~sh, and petra.l.0 measured 

to the nearaat one-ha.li' centimeter; (3) random sample of Dover, English, 



c.f.' 

~rtion of -total waigh't of s1:•ot:ie catch,. and nat cat.ch of. eacb dr~g, p!'.'>r= 

\__ .. 

foro port deck In. sorrz ca$es the 

English, imd pntralo solo, m2d all h:Laek cod end shad h"'Zi:re set, fl.;3idt? for 

'l'his vart:lcal srunple of. t.he fish i11 the deck bins iD 

At ths tmd of the t:i.~ip a rv~ndom ll&mpla of tho Dovar, English, 
• ? a.··m;or 

-~hich the longt,h (-to. the nea:rast onc?-b.tlf contimet0r) and sex '1>.:1:?.S recorded 



-10-

for each fish. This is referred to as the 11.Dock Sample" in the subsequent 

discussion. 

A complete description of the net or nets ussd during the trip was ob• 

· ta.incd from the skipper. A dinscription or the net, included the general type 

.( eastern or w!'Jstern) and any special modifications :not i:ncludoo in the standai•d, 

type of net. 'l'he average me.eh eiae of the cod end wa,a o't'rtained by measuring 

the le~-th (including one knot) of overy f'i.f'·tb mesh from the puc:ker rings 

to the forward end of the cod and. These measurements 'bl'Sre averaged to obtain 

the average mash size of the cod end. 

Sometime during the trip the biologist collac·ted e. sample of 20 EJtornachs 

of Do~rer, English, or petrale sole. Th~ date, ).ocation of capture, Bpaoies, 

length, and sex were record@d vdth each stomach. Tha stomachs were wrapped 

in cheese cloi,h and presa:rved ir.t 10 percent formalin. 

At some other oonveni®nt time during th0 trip the biologist collected 

a bucketful each of one or more apacies of fish (not commercd.ally important 

bt1t :relati v0ly abundant in the cai,;ch), weighed ~Ghem, counted thernt a.ml ob"" 

ta:1.nfltl e.n avex•age i+~ight. These rough average weights will he used to 

eat,in1E1te the poimds of :aon ... ooBrieial speeiea discarded. 

~£,,~$=4~J.;[.~1.§...2f _pa.,te "~.d ~3:el;:i,pd~att Regul ~S. 

1.. Catch Co:mpos:1:t.S.on: Very little has bean done at this early date in 

the analysis of the catch comp~sition deta for the season. A gross total haa 

been compiled for mimbere of ape~ies and their relati'vie abundance in the 

catches for 13 trips origins.ting in Astoria and Garibaldi (Table 3). 

A total of 39,600 fiah ~omp:dsing 36 spacies -wen.•e ·jjallied during the 

period May 9 to September 14 by ·th® biologists from ·t:.he Astoria laboratory. 

Of these 36 specie a:, each of 13 eonsti tu·l.ed one percent or more of the totalo 

Twlve of the 36 apeei~s encoimtered were of 90rnmereial importance (dia0 

. regardiZJg m.i.nk food) ·t.o a greater or loss®r degree, but only ti ve of the 12 



,;,_. 
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Table Jo d~~ch Coinpositio11 by Sp~cies r'ou..id by- Random Sampling of 39~600 
Fish from the Catches or 13 Otter 'ilrawl Trips Ta.kenrirom Astoria. 

'~ and Garibaldi, Oregono Mo correction fa~to:re yet, apij).iedo 

,~CIES . ~\J~J~RS~_ . PERCENT 

'--" 

wr $ .::;www - - -~ --·· a&LCJ:;elN •••--u 

DOVER* - 9,450 24 

ENGLISH 
--.11411. --~ 

6,/+26 16 

PETRALE --- 2,552. 6 

Bellingham Sole 743 2 

Black Cod -·- 42li 1 

Flounder: 245 1 

Hake 3,948 :to 
Ratfish 248 1 

!~.$~ lOjSJ.3 27 

Sand Dab 2,176 5 

Skate 423 1 

True Ced 207 l 

Turbot 948 2 

l{is(:b*1} 97? 2 

'l'O'rAL 39,600 99 

11· Those species undei:-lined. ar-e ma.:;;,"keted for food or fish oil all 
or part of the year o 

·J;H.t Miscellaneous Species (by numbers): 

Curlfin Sol~ (3) 
Dog~ish Sha:d{ (~,l) 
Eel Pout w=- ' 
Halibut (34) 
L.;,,... Cod r1?·11 -="-~g -- '\ __ .__ •' 
Rock ·sole (3) 
S$! alutua (193) --- ........ k,.. . 
So dalli:i (1) 
So e1ongatus (29) 
s .. flavi.dus (1'7.3) 
-.. 1"14 -

2-:?..melanoes (6) 
So mystinus (65) 
SQ paucispinous (39) 
S" pinniger (94) 
So rubrivinctus (4) 
Sand Sole (5) · 
Sea Poacher ( 1) . 
Sebastolobus alascanui. (11) 
Shad (47) 
Slehder Solo (86) 

§!,~x:.geon . (2) 
Tor!! Cod (17) 
Woli' Eel. (1) 
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The salient fact in this tabla ia the high pa~eentag~ of rex sole 

excellent flavor. Thare is a limitod de:mand for rex sole for use as mink 

food .and OOCf.VSliouslly 60:W.9 ~- sold in the fresh fish ma?"ket:f3 but tdth these 
' 

exceptions, the epeeias :ts OtU"X'ently being dia~,roed at see. by t,h~ fiaber• 

species fo',no. size (fo:i. .. cortm1aro1ell.y impoi"'tant flrn.tfish) m:1ot. b::.i tested far 

th0 f.'ollo~i:lng possible srunpling O!?l"Ql"S:, (l} "'s-tre.tif'ica;tion of • tba fieh 
. ~ 

by t1peo5.est, (2) _stratification c,f' 1:tn-1· singl.e s:p1JoieG by size:,i (3) Vm"'ie.tion 

ii grap~ia~tl 'tes·t~ wo.r::i Eltldo ·to di®cove1 .. ~ eamp1$.:og e:roz,a du~ t,o 

st,:ratification by specie-a u:si?Jg th.a da't,a £1.>om the firat . sam.p1.ing trip taken . 

Me.y &-11:li J.950.. A -tot,al of :3, 017 fish t..ere sampled of which the moat abttndan-1; 

spsc:i.Qs Yti'.ts~ pet:;:.<>ale fJ()le (86'1 tish, or 28. 7 percent of the c,-,,·t,cb)., '.I'he second 

morrii ah1.mdar:&, Gp~c:tetg t•JEa rex g,ole. (790 fish, or 26.3 parocmt of the <'..atoh)o. 



·-

to make;;1 the rosul·~s compa?able., .The fi~quenc~es of patre...1.e a.nd :rax sole 

per col<v.mi (ol' 50 fish Bel:i1pled) t1a:re plot,ted for each dl"a.g of the trip 

(Fig., 12),. It there were· sJiW st,ratifica tion by species aiz; ·che sai11pling 

p:roceederJ. dowx1 . tm•ough the fish, this should be evidenced by a. consistanli 
" 

change in t;~c slope ot the lines connecting the respective frequencies of 

the average 1eng1'..11e of rrstra,le fou~d in each eolumn ra.thax• than the ~, . r,,~ 
f1::oequsncy (:0'ig.. 1.3).. The puz-:posG of thi;r; wa;zi to detorl'irl.2:!.e 5.f there wri · 

single deck b:1.n was rtiade during Sept,e:i:nbe1"' 9'<,,14, 1950. Titro bic,iogists took 

a t,1"'ip tog,1li:;fa3:;;-. on an otter t,Z"s.'lr1le1• trom Astoria') Throughout the trip the 
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Figure lie Average Lengths of Petrale Sole by ColUllll in the 
itandom Samples of the Catches 111ade by an .utoria 
Otter frawl•r• May 8-11, 1950. 
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Too two ·ia.Uies by spocies co:iJ1c:tded olotc~ly,. e·l!an to the etttei:r~ that . . 
sand 

~x.cep·~ for ollGi/ gole ·~allied 

the Er.gliah 13-~lei since this apecd.c.\.~, .:.tccotu:rt,Jd for over 50 p!:l:r'.'Cent, by 
·.,. number . · . , · . . . · . . 

. >,r, , ' of' t,ne gross e@:t'ten and ~r.i 1':.he pz•:iJlclpa1 spsc::i.es r:.ei!i,g sought by 
~; . ' 

the i'ish~rm1.:m on this trip., Tho lmigth frequ&nci0s for ·the bol]:t s~:>les 

It :ls no1; knom if' there .ia 



L 
• 

C: 
v 

:-~i~:..:..rt: l·l. -i. .. _.:.:.sr1 .:;i:}lt . .... e ... ·t!'. ~•r1-:c.~-~en--~y i-oly· .. ;o~:.s !'or -.J. :::~-, 

~.: ... ..f .... i: .... -~·.1·~ .. .:.:~ f~i:_'",n OJ bicl~:~lsts "_,..n a~; "·,"• . ·, ____________________ ..__. _______ .,,,..,, __ _ 

! 1~ 
! 

' l 

! r 
I 
I 
l 

I 
I 
' ' ( 
' • • t 
! 
s 
? 

~ 
j 

' I 

I ,,.. -
l!.i •· . ii- .... 

r\ 

I i 

i I 
I • . , 
I 

; I 

I 
I 

l 
f I. 
I 
I· 
( 

t ;/ 
I 

!­' \ 

~\ \ 
\ ' 
\ \ 

' \ 

\\ 

.::, >St 

.. , ,: •. 

. . 

If , It 
.'\ 

.. ·• •. 1' .. 

. ' 

19. 25 

' I 
) 

~ 
l 
f 

l 



'f&blG ;,,,, Cat.c;ll Ccmposit:i.oa by Sp(.:)c;i.es Found .>y itLolog:L:;t2, ,:.4.:; and 11B11 in 
Han:\o:x1l;r Sampling 2 1 54.0 and-~:,!.,.8'( F1.sh:, Ilespoc:t,ively, Duri.ng One 
Ottf:r 'fra1,il. 1'ripo 

SPECIES 

DOVER. SOLE 

E.'JGLISH SOLE 

PETRAL.S SOLE 

Bellingham Solo 

.Dogfish Shark 

Halibut 

Hake 

L:I.rtg C n-d 

nex SoJ.e 

Sand So}.e · 

Shad. 

Skate 

Tom Coo. 

True Cod 

'l'urbot 

'l'OTALS 

BIOLOGI&'l.' HAU 

,. 
t~OS._-

--4 
7c 

Ql) 'J I 
t:._ .. "* 

l,3La 5;~09 

187 '7 cb,, 

91 3"6 

1.2 Oc5 

71+ 2o9 

J. few 

202 co 

11 0,,4 

392 15.,4 

20 008 

l fff:t1<f 

2 t)ol 

, 
.feH" .L 

2 Ool 

15 Oo6 

,.. ,. ? ') ., .... , ,, • ... .:,&;., 

7 0,3 

13 Oo5 

51 2o0 

2Jl540 lOOcl 

63 

1,256 

271 

81 

98 

1 

231 

12 

0 

11 

14 

50 

2.,5 

few 

11..J 

0)6 

0,4 

L9 

Q,,2 

2,,0 

99-.9 



and for t.h© pi.1:r·poseo of' continu:i:cy~ the follo~ing discussio!ls will deal with 

Dover aole ency, 'with only briet nota:ticns of the cm~l"asponding progress 

By siae; The s0lectirlty of ge&..r~ by size~ will ba clifficUlt 
}f' -~ 

since it appears the.;t the schoolP of;~ fish vary somewhat in their 

sizs ranges so that even tha most ea..~ftllly corlducted mesh experiment will 

by sp0cies, · snd, with the exception of app:ro:dmately one-ba.1.i' of the 1:300ond 

t¥.o days,. Titw ~~ sn :1nes..i). cod 000 w-as nasd f.or tvo drags on Juno 25, end the, . 
-,~ 

5 • .3?. mss.h 1:1as used foi., two drags on June 26. Since pz,actically s.JJ. the ca.tel1 

of ·t;he i.m1,ca1r·tr~u1t flatfish speeiGs (Dover,. Euglish;,; and pati~ale) ware to be 

~se.su:rad, th0 ·two biologists e.skod the akipp-ar to point out -~he minhmm 

size cf fL: .. ,t.i"ish :J:.'or each spaeios which he would keep for m.a?kating~, For 

t,he Devor sole ·1.;k-~.s f.>ize '\li8.8 a.ppro::1d.matoly 36 ce11timet.0rs.. Practieall.:, 

all DcH1e1"' solo less than 36 centimeters 1,{;8!'e discarded by the biolog-lsts 



.,_ 

the June 25 catch., 

Dover sole fer the two comp.a.mblOI ti~a, Juna 25 an-d 26, ~;e:t=e plot,ted together 

m.th t;he c1.11w.lati~1e lengt.h-fi~eque:acios (by psrco:i:1t) for the .Jm..-io, 1950 market 

samples (:i;; cqnaJ..s l,-599)~'of Dover eole tak~m at the Astoria dce:ks (Fig,. 15) • 

. There is a. s·iir-lk:w.g fliffeFenec bet.t1ean ·ibe eur·?'es for ·the 3o 8° and :, • .3" ... 
••j 

:mashes. Foi• the gross catch by the .3 .. 8~! mesh,· 66 percent. of the D<Yter sole 

we:re equal to or less than .;6 c~ut:tmetel"S (the diacard .aize), 't.l}dte for the 
. . ~ . 

t--; 
5a 3~ Iil".:)sh,, only 24 pareent l,j'll)Z'e equal ·to or less -~ban 36 cerrt.:i.til@ter;~. I-::; 

cri.lrves f'or the 3r.g;: end 5.3~ T:Wshes :t'ep:i""'iJsent the r,a.'1g,~, of ~ize f'o:r the g,:-osr» 
·,-

~itch :r·ai;her than ·the net catch 8.2 rep:resen'ied by the warket sample cu.Ne. 

their disc6l.rc1 &:.ize.. 1hese t,wo feetors have not been dealt with her,a end are 

Disragardi~ the possible soi1rces 1Jf error for the moment, 16 percent 

of the fish i;,2. •iihe June nL!lrket sample wars equal to oi- leas than 36 00nt~mate:rs, 
.:f~·•,. 

whl.1® for the gE"o.ss eo,teh of. tb.Q 5@ 3w mash, 24 percent 'b"©re 36 cent~ers 
-ii~~: .iw,· ·:)?~ 

or less.. It w9u].d appe!il' that ths 5~3~ li.'!©Sh (single cod end} 'h~uld l.. '''\. 
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b. By Age: '.l:.'he sale-c-t:1.vi:i;y of goar- by age can ol1ly be determined 

in a qualitative ~.iwmer@ That ia~ it tdll be possible to state mu.ch age 

lengtb ... f':raquencie:ia ot the gross ~tch. 

A second :msthod wuld be ·r;o tak.!) e rsndom er rectilinear aa:mple ot otoa 

lithe (~i~h length &r..d sax) of thos~ fish discarded by thB fiahsrmon. 

for th.ti tTif.U"kGrbabla t:l.sh by ti!aali3 of t,he x-aguler nm~kat St'.r!l:pl:i.r.,g since 1948. 

'.the socond. mat.hod of obtaining tho age ole.eaos pre~ent in tho gi'Oaa 

E:eglieh, ~..nd pf:lt:r-~;)_ 
"~ 

length~ cle:te, and location 

have inlpose·1 minimru.'ii. size limi:1:.a upon the various species of flatfish pur­

chased.,. Unfor'tuil:Il.tely these mi.mm are greate%' than the :1rd:ilima imposed b7 
. ' I ' \ . 

t-ha fishing g,?e..x- upon "i;h.S popw.a:'r.ione of fish. It is the intention of this 

portion of tho project tQ determine the magnitude of the diffarenee betveen 
. . 

the gross catcllee and net catches of tlie prinelpal · specie a of flatfish • .- Tliis 



! . 

-17~ 

pounds, or·each species. It 1s also important to determim this dit:terence 

with respect to its effect upon the age classes ot:~fCh species present in 

the 1'1she:ey. In other \r"Orde, what aga classes are &elected by the nets, 

and what age clasaes are selected tor marketag from the gross catehf 

a,. By Size: The method devised to estimate the percentage b7 

sise of the grose catch ot Dover,English,. a:nd petrale aole which is discarded 

at sea imolves four Nad.ily obta~ble £actors. Th9 are (1) a random sample 

of lengths tor each species 1n the gross catch (Boat Sample)lll (2) a. random 

sample ot lengths for each species in the net catch marketed fDock Sample), 

(3) the total pounds landed for each species, and (4) the length-weight 

relationship for each eptitQiee. 

An outline of the simple math&matieal pl"Ocedures is presented in 

Table ; uaiz:!g as an example the rata obtained tor Dover sole during the 

trip ta.ken May S-ll, 1950 (Fig. 16). Follcwi!lg is a ~tf)p-by--step 
'·/., ,-· ,·. ':/> 

discussion of the calculations. 

Step One:. The eet1ated total numbers landed (6,900 fish) is computed 

by divid!Dg the actual total pounds landed (12,480 lbs) by the average 

va:f.ght (l.8 lba. ). The average wight is determined by computing the 

average length (44 em) or the fish in the Dock Sample and obtaining the 

corresponding weight from the lengtbosweigbt curve. 

~ap Tw: The estimated total rmmber landed greater than 38 ce.ntimetera 

(6,300 fish) was taken directl.7 £?om length f!'equeney table o£ the Dock 

Sample. The 38 centimeter letlgth was selected by inspection as the theoretlcall. 

discard level. It :ts aesun:.ad. £or the subsequent calculations, that approx£• 

matel.1 as many tish v.Ul be rejected above 38 centimeters as below, within 

a range set by the e:mallest size appeari?lg in the Dook Sample. In this ease 

the theOl'etieal ~ of selection was 34 to 42 eentimeters. The actual 

distribution will undoubtedly be skewed to the smaller sizes, but this 
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Table 5o Outline of Steps in Estimating Percentage Discnrd, b-J Numbers and 
Weight, for Dover Sole frcm Otter Trawl Tdp Taken May 8-11, 19500 

Step One: 

Step Two:· 

Step Three: 

Step Four: 

Step Five: 

Step Six: 

Step Seven: 

St,ep Eight.: 

Step Nine: 

r 

TO'rAL POUNDS LANDED (known) 12,!~80 lbso 

. ,l 
F,STIMATED TO'I'AL. NUMBERS LANDED = ~ = 6,900 .f:1-sh i . AVER. WEIGHT 

EST. TOTAL ~mMBERS GREATER 'IHA~ JS CM :: 6.300 fish 

I . 
~ EST. TOTAL NOS. 

EST. TOTAL NUMBERS CAUGHT =- LANDED,, 38 CM = 10,700 fish 

l 
. %BOAT .SAMPLE~--

;;,, 38 CM 

. . 

EST. TOTAL POUNDS CAUGUT = (AV. WT.){EST. NOS. CAUGHT)= 13~900·lbso 

! 
gbT. TOTAL .!..BS. LANDED~ (EST. NOS. LANDED )(AV. WI'.)~ 11,900 lbso 

t EST. LBS. E::3T. LBS .. 
ES'l'. TOTAL LBS. DISCARDED = ( CAUGHT ) - ( LA®ED ) '" 2 !' OG!Q lbs" 

J, . 
EST. % LBS .. DISCARDED m EST. LBS. DISCJlliDh'D (100) a: 14% i. EST :-LBS.--CAUGHT~= 

EST• MOS c 1£ST • NOSo 
ES-1\ '.l:OTAL MOS,. DISCARDED = ( CAUGH~r. ) - ( LANDED ) = 4,400 .fish 

J.. 
ES'I'. % NOS .. DISCARDED= ~T.Jm~~ .. ~_l:&ill]Q.:: li,1% 

ES'!' o t~OS o GAUGH'l' 



has been estiootsd tor a special case a-ad 11ill be iUscuas~ .. 

S·tzip ThreilB: Tne 0s-ti.Eated tirta:t 113/J!®a:r• of fish oa:ugbt, (10'$ 700 :fish) 

is obtained by dividing the 

than 38 eer:r'~:tmters (59@1 perca:at). 

the portion of th© Doek Sruilple mdch is beyond the e!f'&C"'c. oi' seloetion for 

has baen corrects-cl for it) will in tum be a. subasaJnple ot 'Ghe Boat Sample 

and posaesa tha g~naral cb.B.ractaristies thereof. 

Step Four: Th~ eat1.tllated total poimde caught (13, 900 lbs. ) i.r.; 

calcula:i.;\id. by rmil:~ipl.ying the esti~ted total mambars caught (10~ 700 fish) 

bf tho a"..-e~ge h-et:i.gh.i:. (l<>3 lbs.,) of ·the f'ish caught. Tbs e.veraga weight 

the length ... 1,;eight Ctu:"i10"' 

eis:t:tmo:1..ed t.::rt.r«l pow:i.ds la.rAed (ll.,900 lb6.,,) is 

in 

) is the· 

} and the 

@fltimt>.t,ed total pouoos l~nded (ll,90Cflbs-,.). 

Si;ep Seveani The estimted r~rcentage pounds diaear.--ded (14 pereoot) 

(2,000 lbs,.. ) by 



Table 60 EeUmated Mumbers and Pounds c,f Dover Sole Discarded During an 
Otte~ Trawl Trip Taken June 24=26, 19500 

!§ti~~teg Actual % Error 

Total Numbers Caught J,700 3,441 7 

Total Nw.abers La.~ded 1.,600 UMK. 

Toi;al ijv.-mbera Discarded 2,100 UNK. 

% Numbers Discarded 57 UNK. 

Total Pounds Caught 3:i600 UN'K .. 

Total Poundt L--'.}llded 2.,200 2,,016 8 

Total Pounds Discarded 1,400 UNK,. 

% Pounds Discarded 39 UNKQ 



1950 Season. 

The tm-t albacore of the 1950 season t1:"sre lru?ded at Aatorl.a on ,July io. 

Thl1lee fish '1d'eN caught so .... 100 miles sauth'i:J@st of Ce.pa !..ookout.., wr-l~ t,he '· 

rililre ~7 good.'I Most of thia fish were caught betti:-een Oap!S Lookout am 

G,rqs Harbor from 35•50 mil.em at sea~ 

!£tar the middle of Auguet the fish al.most diaappee.red from the w~tsr~ 

off O:i:"ego:n.. The landi:ogs, whi~:ih had given promiS@ of a record year~ ,ixopped 

abr~ptl,y. Tho visual bait boat fishery did not davelop in At!grmt .. In 

.fact, preetieal.ly no bait tuna w.ra 1-~"'ldoo., i::i.t least in Oregou~ dur5~ i:he 

1950 S0QeOtJ:,i; 

oft Noz,.~'.hem C;aJ.ifo1.~.i~ began ·to increase"' By the f:b:st pa:rt of S:,:~ptember 

fi£-CCd rm:~ch0.s lf!ll~ being ~e off Ew:.ieka.. !i'i1Jhing contiw.ed good uu:til the 

?,TailfPol"t.., .Uao scales arid dors.sl spines 1.-ere tal"EUl f'~r p..ge i•eadings .. 

D~~i~g fi~et ~!"t of the season, the fish. me~e al.most entirely of 

Augn1:rt 9 th® arualler s:l~@ gro-up 1-Ji~h a :mode e.t 62 centimeters ezrt!ai:-:-ed t;be 

fishery (Fig.:; 17) .. Cembining length-trequeneiea f~r the season g;i.vas the 

t1,,-o uimltl eiza groups (11':tg" 18)4 The Nevpurt lellgth•fraqueneies for t.he. 
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Some ad.ditional morpb.on:.eti•ic d~.ta for re.oieJ. studies wre gt.ltbered 

'- during the la.st part of the season., 4 ?b~_g~ ha.a bcoon ma.de in 11orking 

up the morpbo:metrie data. gathe:ted on looew. albacore in J.91:}9 and on fresh 

Jap:AElese albsoore by Dc.m McKermm in 1950. Each .of the meastll."emente ms 
been plo·t.ted mgainst body l.ellg'Gb ( or hsad leng,'th · in soma) caooa). Graphic 

presentation of the data a-rpeare ·to show no si~camt differences h body 

proportions bet\,JSGn local a.nd Japa.n8se albs.core.. Dr. Seymotll" Fiekows!q, 

statistician at Read College, is .now develop1Dg eta;titistical methods 'tor 

compa1•1?,g the body propo1."'b:i.ons ot J .apanese and lceal alba.cort!),. 

Edwin Holmbel"'g, who joined the mar5.no .fiah6'ries seetio.n Nowmber l 

is not:1 uorking on mga d'1lterm:u::w.tion of th0 sJJ'Ja.cors* Ha intends to tey 

do:fsal spines:, scales., and vertebrae. 
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rrble.ck eoo11 ~.s the }1!00."® t:omF.oti, but 1~he ~cod11 is actv,illy izap~priate, 

tor~~~~ is a IT~e:r- of ek:lli'isb f~,·ffdly (kmoplo-pomldae}. 

by both 
:-''f~~ ·~ 

Ji'Tobably in~:r.n~., ·1.;h~ result b.i-&2 t;he r.amoval of large number•s of 1.ndivi.'.clualf!, 
. ·~ .. , .. ·?.t:. 

befcr:a they· 1:1,:..ra &,ble to propagate the ,apeeiee., At thfll p1<eae:nt ·tiloo the 

taksn by tb.e trav-Jl@rs, and the mo:s."'ta.J.:ity runong ,rach :N.sh is estimated as high· 

.i:]:.s-9.,iJP,;~J:,.J~L.Ji!Q.m9 obse1~ers., !/. 
- ·' 

' 
!/Bell, He~d ~"ld Gh.arrett, Jo6 T., Th~ Peeific 
~ CopB:la,, J1".1:t© 301, 1945~ (2)::94•103 .. 



o:,;:zerati:ng cut of Seat.tl® &21•11'lg tba mo::i:thm of October and '.tia1embar form.ei"'lJr 

landed catches of ,401 000 to 60$000 pounds at Ailltoria betwsn 1936 ·~ 1939. 

contrast~ a .. cat.oh of 20,, 000 ~s p,JF eirdlar trip ie · ecneidered tmUsu­

all;y large · at the present, titl'B. A generr:.\l deorea.ae in the average aize ot 

of se·vs:ral g,+ucceaBive year classe~,,, ove:i,;•fishing of aw.ta, o:r d0at:ruot1on of 

large lmmbsi•s of undersized fish CIJUU'.lot be a~red at th® p1"€:lsent. tima"' 

unmo"!r..., too rosw:ts of the rem.oval o:l, large nt:o.mbers 

be aeeurataly determined at the preaent ~5t.~o 

time :1'1:; 

· period of the 



The sablefish fishe:i:,y is not subjected to tJ.1J1 regulation at the 

of the speei((la it~ali'. The low pric,_e of eablef'ish eombineid 'With an apparent 

acare:tt;r of tha species p:r~sentl;r sc;~s · to discourage l\ll intonaivli,il fishery 

·by- long-J..ina vesu:iels. Such e. condition is reflected in the decision or 

rne,.ny veaa~ls which nor:mally fish aablefish during the sumi:i;er month~~sh 

for albacore thio s'I.Il!imeir instead •. 

·tagged durii.1g the sum.ere of 1948 and 19494\l A total of 295 of' the fish 

tagged thi$ m.mma~ 1J0!."8 tagged on long-line vessels and 1,797 on otter 

·tral1lere. The fish l-rere tagged snd mao.siJF'ed in a la:s:-ga tagging box, · a1ld 



the length ws 1.'ecorood as the dist.::ince n"Om the most amerior portion of 

ths head to the £ork of t~ tail., Mea.su.r~~ s oore taken to the ooarest 

of f.UUr.a.ll~ acal.es were 1-a:moved :from eveey second fish tag-gad,. By com.par~ 

the cealee taken at tha time of tagging wlth those from the recovered filllh 

it should bi1.a possible to be.rirter an:Jirar ·the question as ·to the praotieability 

cf the use of scales for age deter.mi.nation~ 

first. 295 fish uere tagged. bsneath the first dorsal fin 

excep•tiolltl-Ceught "&1as tagged, the length ... frecrr.let1.cies ot the fish tagged on 

such 1jr.ips should provide a rep:rea®ntative ~le of the> sabl0i'ish populations 

selecrtivity of the i'i:shing gear involved.··· 

Figures 21).a and 20b rsp:resent fish "i;agged on the same lo:og-1:i V!e vessel, 

f;igures 1'0c:., 20-J,, .F.,!ld 20f those taggoo on tha same travler and. risuzres 20e and 

20g tho:iia• tagged oi!l an.i:rther trawle?',., 
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"~ 

Dato 

6/~ 

6/25 

"l/19 

8/12-8/15 

8/17-8/~ 

8/31-9/4 

9/9-9/13 

9/19-9/22 

Table 7v Information. Conceming the Sablefish 
Tagged, During the Summer of 19500 

' 

Tag Numbers Locallt7 
Depth ot Capture 

in Fathoms 

p ... JOOO.., 3069 N~y/c by We from Coos B81' 130 

p..,.3070 ... 3138 II 11 II II II II t1 130 

. J?-UJ9-3294 II II It II h II It 1.30 . 
P-.3295= 342.3 tt n It ts n " II 120 ... 140 

*Z-l03.,.;J.44 II tl It u " fl It " n 
*Z-.200:.;.2,o fl ti H f1 er n h 'ti n 

P-.3450-3718 W~NoW. of Umpqua River 130 ... 13; 

P-.3719-3809 Woof Yaquina Head S0-140 

P-.3810-48.39 WoNoW• of Umpqua River 130-1.35 

P-4840-5028 W~ ot Yaquina Head 104-160 

* Nylon-streamer tags. 
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Wit!ch larg®r q'!.UUrttities 0£ Wlderai~d .fish., For 0::ram-ple., mra.'fd:nation of' 

·the Ci\tCh!ZlS ot SGVeral t.ra.¥1Gl'O opemt~ J.Jil wt...lr of dept.bs bstlff.)Sll 30 and 

40 f'at,ho..~ oho~ that the majority cf the aablafish 'l.iare of' a leD,,.~h betwaen 

preae.nt 

been possible 

·th~ pactoral girdlcf:, to i'ihe 
·,,:' .. •.:;.,···}-;'.:-:' . 
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in 11211:i~ers vith a large pair of tuna ealipers. 

In order to datermine the age . composition ot the ca.tehee1 scales 

h&ve bee ~ from the first 20 f-lsh t)J:lcountered in each sample. 

Sinoo the tish an lande4 with the htJads ott, the oll1.3 structures 

aYailable tor age detenirlatio:us are scalsa.nd fill rays. Prelim~nl!lJ.7 

investigations indicated. that tin ~s ~ not suitable, and as a result 

various methods of'~ scales were attempted in order to find the one 

be~ adapted ·to the scales of the sablefish. Among the media in ubich the 

scales were mcunted were sodium sil.1.aa.te, glycerine, s;vmP, poly'...v.iJVl alcohol 

and air. In addition, oellulose imln"eseions were made. 

None o£ these mthods proved suecessfu.J., tor 11. was soon appareub that 

once the mucus on them had dried the scales weN not readable. AB with the 

California~, :lt was found that a moderately saecesstnl method of 

cleaning the dried seal.es is to soak them itt e. 10 percent solution of 
'· 

sodium hydroxide, rinse in water, neutralize in a :10 percent solution 

of aestic acid 8.11d. fimll.f rinse inuater again. When the scales are aleaned 

·in this llam18l" and then mounted in air it is possible to distinguish cheek 

marks on me.ny of them but a large numbel" .are still not readnble.. The lJast 
·'l,. ' . 

method tound ·to date la to place the seal.as in amall vials containing a. 

very weak solii-ti<;»1 of ~lie acid,. which prevents them from drying. They 

my then be removed .from the rials at a convenient time, cleaned with a small 

brush and mounted i:a d,r.-

othar Si;ud:les 

In addition to the ai'~ioued sti1dies., prel:tndzta17 work has be~n 

done on the feeding habits of.the aablefieb and the length.-veight relation­

ship. A,totGl of some 175 pounds or sa.blettsh has 'bclen sent to the Cal..Uomia 



SiD.01$) aablet.ish b-erG t~ed on ·c;1•awle:rs fiahini £or itocs&n p&:rch1t or 

11rosefiahtt · ~i§Ji~e;LJY.~), an e:zeallent. opport'lmt;r w.s presented for 

acquiring :tnf orrnation conoe~ this net-1 anrl exp:.mr:Ung fishe27.. A random 

·sample of 150 fish ms e.ecording~ taken d.uri.D.g each trip, al!d the lengths 

of' thase fish 'Wel'Ell me.at!.Ted to the ne~at ndllb'1..ater. Each fish \>JaB sexed 

and the d0gree of maturity ndGed, and sea.lea wre taken for age clet,ermina- · 

t:.tons from awry £:ifth £!eh encoti..n.tared iD the sample. In addition, ir.v,. 

lie~:rge Y., Ea..-ney 
w.unu:·u. (J" Weatrlleim. 
B:"..11.,..,,.s.l!;,v T. Pruter 
Aqua.tie Biologists. 




