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The rn".>nths or May, June, and July marked the begtnning of the 

summer field seas'>n,1 tl-te r.e .sults or which are shown in this rep,,rto 
\. 

Seas')nal li.elp C')nsis~ed ,.,1• Al J')nes, r.e-,rr-e Hirschhorn, and Verna 

Engstrom at Astoria and Dick Lakey at Newp'>rt. Lakey resigned 

August 6 to take a higher .paying position as a service station 

attendant. 

On June 17, 18, and 19, the personnel of the Astoria laboratory 

helped with the annual cen8us of young razor clams. 

From June 21 - 27 Geo~ge H~rry attended the annual sardine 

.conference which was held in Sari Franciscoo A report has been· sub­

mitted on this meeting. 

On June 28, the lab•>ra t".>ry acquired· a new Chevrolet pick-up 

truck. 

On July 30 and 31 Di•. !i'lek0wsky was at tho laboratory con­

sulting ,,n s t&ti stloal 9::-ocedures. 

ntter Trawl 

Results 0f tho1948 and 1949 tagging program 
~ 

In past prngress reports S'>rne of the results '>f the tagging 

experiments have been presented. In t~is report a more complete 

analysis '.'>f the tagging program is undertaken. 



On Apri 1 27, 1948, b">t t"'lm ri sh were ta':ged for the fiI'st time 

0ff. the Oregon coast. T~e procedure established ">P this trip ab~ard 

the drar.;ger Marian F', and followed on all subsequent tripe, was for a 

biologist to accompany a fishing vessel and tag fish from the C">rnmer­

olal catch. This procedure was necessary because Cregin does not have 

a research vessel. In almost all cases the captains and crews of the 

fislilng "esaels weI"e very cooperative. The only expenses aboard the 

fishing vessels were for meals and the market price of the fish tagged. 

The equipment needed for tagglng consisted of Petersen type tags 

and nickel pins, tagging pliers, a live box, a net for taking fish 

fr0m the live box, oelluloid sheets for reoordtng the data, pencils, 

and a measuring board. 

The dtscs used for ta~gtng were 9/16 of an tnch in diameter with 

a hole 0.040" 1.,.., diameter and were 0.035" t''lick. The discs were made 

0f cellulose acetate. T....,e c,.,1,.,rs were wl1i te, yellow, red, with a few 

blue, blue and wlii te, and red and w11.i te. W"ien wh1 te di sea were used, 

they were placed against t11.e dark side of the fisho One disc was 

marked with the notation "Oregon Fish Commission, Astoria," along with 

a 1·etter and number. The other disc was blank, and the ptn connecting 

the Vdo discs through the flesh was made of nickel. Later experience 

showed that nickel was an unfortunate cho1ce, because s'Jme (the exact 

percentage is not known) of the pins corroded, usually from the center 

out, orten forming a hollow shell. There was undoubtedly a loss of 

tags due to tli.1s O')rr~st~~ ')f the pins. 

The taggtng pliers were of the long nosed, side cutttng type. 

In t11.e taggi.n~ ')~erati·:m, the nickel ptn wa~ placed t11.r-:,ugh the h0le 

tn the numbered disc and t"ie disc waa pushed ~ack agatnst t~e ~ead ')f 

1) tli.e ?in. T'1e p1. >1 _waC! t1ien gr>asped with trie pliers and the p0int !)Ushed 

tl-ir".>ugl-1 the flea'i ')r t"io ris'h ab'Jut an :tnch beneath the middle .-,r the 
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dorsal ftn. The pin was pulled through the other aide 0f the fish 

, J until the numbered disc rested rirmly against t~e skin. Then the 

blank disc was placed over the protruding end of the pin and pushed 

against the sk ln of the rt sh. ·rhe excess length was cut from the pin 

with the plters and a loop made in the end of the nickel wire so that 

the pin would not pull through the lDle in the disc. 

The live box was 50 inches long, 21 inches deep, and 27 inches 

wide at the bott0m. The tw-:> sides sloped in t•:>Ward the top wh'loh 

pr3vente1 S".>me splashing. The box i-ns made of wa.terpr,,or plyb0ard. 

On top 0f t~e ta~ging box and at 0ne end was a rem0vable measuring 

b--,ard. 

Usually ,,nl 0 0ne biol--,g1st made a tagging trip because of the 

incomvenience caused when more than ?ne extra person was aboard. 

When the vessel reached the fisbtr10 gr0unds and before the first drag 

( ) was 00,~ plated, the bi.-,l?gist set up his gear. Tage and pins were 

pl 4ced ln a convenient location and the tagging box was filled wlth 

watero Celluloid sheets were on hand to record the tagging data. 

!) 

As soon as the net was e·· ptied on the deck of the vesue~ the 

tagger picked out usually between 30 and 80 lively fish ln good condi­

tion and placed them in the tugging box. The salt water tn tl:le tagging 

box was renewed fr0m time t0 time by wator from the vessel's wash-d0wn 

A ftsb. t,, be togged was removed fr"m the live tank with o. dip 

net and t½e l0net~ taken to t~e nearest one-halr centimeter 0n the 

meas1lr1ng b.-,o.,-.d. 'T'hen tl-ie to.c; was applied o.nd the fish. tlu--,wn .-,ver­

b0nrd. The fi st'J were graded as to C">ndi tion into three ca teg,rri es. 

Lively r1sh with no aJparent injurtes wore olassir1ed N~. 1; fish with 

a slight split in t11e fin or other m1mor marks -and not quite so 11 vely 

were No. 2; those with more serious injuries and ln obviou~ly poor 



Name ot Boat _____________ _ 

Date of Landing _____________ _ 

Total Drags tor ENTIRE Trip _______ _ 

Area Where MOST or Fish Were Caught. ____ _ 

) 



Tabulation or ~rags 

8!'11oCT.ist: -----------

Da1e Drag No. Drag No. 

~et Out 
11 'ln Bottom 
11 off Bott'1m 
11 Aboard 

Area Cauuht 
Fath'1m8 

Area Released 
l-'9.thoms 

Direction or Drag 
Water Temperature 

Dir ec ti on of Current 
Wind 
Weather and 
Sea Condition 

Est. \o!t. of Cstch 
*Percent of t~tal 
number 0f fish 1n 

C7l CQ 
~ Q) 

~ 
~ Q) 

drag wl-iich are ~r ~ 0 'M 0..-4 
0 0 '0 0 0 'Q 

this species~ s:: Cl) Q) ~ (I) ,1 
+l * 0 P.'O +l (' p.-c, 
C: ,,-4(1)~~'0 s:: ..-4 l1l ~ f.. 'O 
Q).C,1.> al©: a>,d+> 111(1)(1) 
ooo.co.o ooo.ro.ot.. 
~ ..i al o l1l E t.~ ~.µ al O O'l C: L. 
4) (II it a1 or! ~ a1 <l)a1&-4at-::1a1 
~ 0 Q) '0 :;7 8 ~ 0 Q) "t1 :.:- E-< 

D0ve:r 
T<'.Y'I "'11 ~ h 
Petrale 
Rex 
Turbot 
Flrmnder 
Sand Dab 
IRA11.1 nO'nAm 

~-~nd Snle 
Sable 
Ling Cod 
True Cod 
nno-f'1 sh 
H<1ke 
s. flavidus 
s. melano:es 
s. etnniger 

Misc. 
~I ')• of Skate 
No . af Craos 
Totals 

Boat: _______ _ 

Drag Noo Drag No . I 

CJl 17) 
c.... Cl) ... «> 

~ 0 ,,-4 ~ 0 ..-4 
(' (.) 'O 0 'Q 

s::: (I) (I) s:: (I) (I) .I-)* 0 P.'O +l ~: 0 P."d 
r. ..-4 O') ~ ~ 'O S::: ..-tCO~~'O Q),d.µ (1)(1) (l),d+> 0 Q) 
00(),CC),Ob( 000,CO.Ot:0 
~+> ai (.) O'l 3 t.t ~+>aio(l)ew 
<l)altal..-l al Q) aft alo.-4 ~ al 
.:...o a>rozE-i ~O G>'OZE-i 

Note: Place remarks !lnd breakdown ( in numbers of fish) of ~--U se. for 
each drag on back of this s~oet . 
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condition were N'.). 3. The species, length, tag number, cond1_tion, 

and in the case of the linglish sole, sex, were recorded on the 

celluloid sheet. The sex of the ~nglish sole can be readily deter­

mined, ·except 1n scme cases with small fish, by holding the rish up 

to the light which causes the ovary extending into the body cavity to 
become visible through the translucent flesh • .. 

'· Almost all of the tagginr was done !ln tl-\e area between Willapa 

Bay on the nortl-i anr:l 'T'lllaJTOok Head '>n the south,wl-ti.ch covers a dis-
' ~ 

tance -:>f ab".>u t q.5 nautical Miles. 'r~is_} 1.R tl-\e area in w1-it ch the 
; 

activity ~r tl-\e Ast~ria rleet in 00nce~tratedo S".>me tagging was done 

outside 0f tl-\1s area because occasion~lly a yessel decided t'> fish a 

different l?cation in the co~rse of a :tripo The tiologists had no 
' J control over where fishing was done. i!he area to be fished depended 
' 

on the judgement of the captain, althou~h usually the eeneral area 

in which ftshing was to be carried out wag decided before leaving the 

docko Fish were tagged in waters rrom 5 fathoms to io flith?ms in 

deptr..o 

Tagelng extended through the summers of 1948 and 1949. Most of 

the tagging in both years was carried out in July and ,~ugust. · 

In addition to recording the ta~eing information, the biologists 

were obll~ed t0 keep a r ~o0rd of eac~ trip 0n forms pr?vided for the 

purpose (see exaMple). T~ese forms pr0v1ded essenttal lnf0rmation 

suc11. as t 'he ti.r,e eacli drag stat'ted and ond'3d, the area fisried, 

was made of the percent by numbers ?f the ·,_species in the catch and 

the percentage 0C each species discarded at sea. 

In a tagg tng pr0eram l t is j'.a:. _as i mp0rtant to rec'Jver the ta~s 

\ as t" put them out. It has been the p'.)l_icy of the Department 'Jf 

. . 
Res earch not to pay rewards for the recovery or tags, S'J it was neces-

sary to us other means to insure recovery of the tags. oefore any 
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fish were ta~gcd posters adverttsln~ the pr~rPam were placed in 

pl"actically all fillet plants fr'>m Seattle t-, San ll"'rano1aco.. 1'he 

Washingt~n State Department of Fisheries and the California ~ureau 

-,r Marino Fisheries ~1ded in the reoouery program. Biol0giets talked 

with many workers in the fillet plants to gain their cooperationo A 

letter w6s sent to the captain of each vessel in the Oregon Fleet 

explatnlng the program and also each captain was interviewed in person 

by a biologist. 

Indivfd~als finding tagged fish were requested to reoord the area 

of capture, name of vessel making the capture, and the dat Often 

only part or this inf')rmat1011 was given but in most cases tlie required 

data C'>Uln bo ~btatned with a few additt0nal tnqutries. The fish with 

the taz in place were usuall~,r frozen unti 1 tl-iey were c0llected by a 

biol0g1st. Occasl0nally 0nly the tap w1s rec0vered. During t~e seas-,n 

() of ~eavy flshin ~ bi0l0glsts checked each fish plant at least twice 

a week and orten daily. 

Duri~g , 948 and 1949 a total 0f · 5648 fish of 26 species and 11 

crabs (Cancer magtster) were tagged from boats operatine rr~rn Ast?rla 

(Table 1). A few of these were tagged outside ~f the Willapa day to 

•rt llamook Hood area. Most of the Ci sh tagged were l:!.nglish sole, 

Petrale s0le, ~nd D~ver sole, the three m0st important species of 

flatrtsh. Tags were placed on 2532 En~lish sole, 2066 Dover sole, and 

670 Petrale sole, which accounted for 93 ?ercent of the tagged fish 

and crabs. rewer 2etrule sole were tagged thab the other tw? species, 

because tl-ils s9ecies wus encountered less ~re ~uently. The 44 rtsh in 

t!-ie unclasstried catee'1ry 1n 1948 re <J ulte·'l when the data fr•::>In part of 

one trip were losto A few ftsh tagged in 1949 were also placod in 

) the unclassified category for vari~us reasons. 
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Numb o:t' ') f [·'.i . .'3h '£ng(:;<H1 nncl He crnrc:r ,:,d 
:C:i:•ocn Tr-:i.pr3 t.~ ucln 0 1). t; '1f' As 1:Dt>:f.a 

Number --~otoJ. Nurnber '.l1-,tnl 
S.[)ecles Tar,god Rac0v0rloo 'r£l[:';ged Hec'>V01~:tos 

i n 1948 (toJun .. J.,1952) in l94.') (t:J .r~n.1 , 1952) - ---- ----- -------· - ----
Bell1nghan1 S'Jle 
Black R:,ckfi sh 

2 
9 

( S. M elan0ps) 
Chin'Jok Salm?n 
Crab 

3 
11 

Dogftsh shark 
Dover s0le 
English sole 
Halibut 
Ling cod 
Petrale sole 
Ratflsh 
Red Rockflsh 
( Sop:J.rinlgar) 
Red solo 
Rock sole 
·{Lepldopsetta 
Sablefish 
Sand Dab 
( C.. sordic1us ) 
Sand S')le 
( Ps 0t ti ch tl-i;ys 
Skato 

39 
47Li. 
G57 

0 
32 

171 
0 
0 

7 
0 

bil:i.neata) 
18 

0 

1 J. 
m0l,.,norJ t1.c tu.r;;) 

0 
(Raju binoculata) 
Slender s0le 
(Lyopsetta exilis) 
Soup--fin shark 
Splny-cheekod 
R')ckflsh (Sebastolobus 

0 

1 

aluscanus). 1 
Starry flounder 10 
Sturgeon (gPeen) 17 
Sturgeon (white) 3 
True cod O 
Turbot 1 
(Athereathes stom1~s) 
Yellow- ta.! led ro.elttl sh 
(S. flavidus ) !~~-
Unclt1ss1 fled ltL!-

0 
0 

1 
l 
1 

45 
6l!. 
0 
1 

11 
0 
0 

0 
0 

0 
0 

1 

0 

0 

0 

0 
l 
1 
0 
0 
0 

1 
0 

:1. 
0 
2 

15W-~ 
167., 

1 
2n 

499 
1 
1 

LI. 
J. 

.-.r' _),) 

2 

2 

') , .. 

:L 

0 

0 
10 

0 
0 
:1. 
L~ 

15 
8 

0 
0 

() 

(I 

0 
139 
140 

() 
') ,. 

JB 
() 

0 

() 
() 

3 
0 

(J 

(I 

(l 

() 

0 
Cl 
(I 
() 
() 
() 

0 
0 

I 
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Some attempts were made to tag three of the most impDrtant 

species of rockfish. No success was had with Sebastodes pinnlger 

() (red rook fish or canflry) because specimens even from relati V•3ly shallow 

w:-:.ter did no-·t survive. The yellow-tailed or green rockfish (Sebastodes 

flavidus) particularly when cau@ht in relatively shallow water or 15 or 

20 fathoms, seemed to survive tagging best, and one fish has beon 

recovered after .~eine free almost three years. The black roohfish 

(Sebastodes me]anops) did not appear to do quite as well as the yellow­

tailed rock ri sh lll"lder t aggtng treatment and none have been recovered. 

( ) 

) 

T~e pt>lncipal objective of the tagging program was to de·termine 

the a~ount ~r mt~ration undertaken by the three species studied. It 

ls ,.,r prima-ry i'Tll)0rtance in any study of a .fishery t" lrnow whet'ier 

t~e stocks of fish are isolatod or w~et~er t~ere are -migrations 

between t~e vart,., J.S f ishinr, e.reas. ,~~0ther '1b,iecti ve wast~ determine 

the am,.,unt ,.,r grawth made while the fish were at libe,, ty. ·rhere was 

als0 the p'.')ssibility that s-,me maasure of the fishing tntensity might 

be arrived ato 

P~obably the most important results to be obtained from the 

targing experiments are those d~aling with the amount of migration 

the fish exhibit. Schools or fish fr0m orf the Columbia River, for 

example, might conceivably migrate to Destruction Island off the 

northern Washington coast and there . be subjected to a heuvy -fishery 

by tl1e Seattle otter trawl fleet. Fla.trish fr0m off Newport or Coos 

Bay might move ~outh into northern California waters and there be 

fished heuvi ly by tl-ie 5.ureka fleet. S1 nee eacli of t~e stat?s regulates 

its ~wn 1o1aterl'I it is necessary t".> know whetl-ier any pa·sstble better ... .. .. 

management practices put int0 r,.,rce by O:reg".>n will need the C'1oparat1-,n 

,:,f either· ,.,r 'tv,tli. of the .adj0in I rig s tat es t-, be ef'fect i ve. 
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19~.8 Ta.ggi.ng Exper5.ment 

--------------·-----------
Distance Traveled NumbeP Percent ________ , __ _ 
(30 miJ.00 
30-89 miles 

>89 mile s 

( 30 miles 
30~89 m:J.len 

.i89 mileB 

l9J~.9 Tagging F.xpePlmont; 

·105 
3 
7 

81 .5 
o.o 

18 .5 

----- ----------------------------

M0vo1n1mt of ·Potralc) uo l:9 

---·-------------. ---
19L1.8 Tagg:lng Expcwirr.,.ont 

Distance travelod Numbe:r 

---·----·---------------· 
<30 mil es 

30- 89 mlles 
)89 miles 

Percent 

1_1.0 .0 
30 . 0 
30.0 

-------------~----------------------

<30 miles 
30- 89 mlles 

/89 miles 

191+9 'rugging I!.xpeP:tmcn-J.; 

---------
84 .• 0 
16.0 
0.6 

7 
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------------------ - --- ------------

Dista.nc0 t1"nvelod 

----------------
.(30 m:l .l.es 

30-89 miles 
i89 miles 

-----------~----
Perc(1nt. 

·-------- ----- ---
100.0 

o .. o 
o.o 

-----------
19Li.9 Tae;ging Expo;•imont 

------
(30 mU.es 

30-89 miles 
) 89 mil es 

--- ----·-----------
9'? -~ 

:l ( doubtful) 

9t'o0 
2.0 
l. 0 

-----•----------·---.... ---,_ .. , __________ , __ ,,__ 

Roc0ver1us rrom 1948 und 19~~ Tagging crnnbinod 

Dlstanco t~avolod Number .Perc.:ont 

--··-------
(30 miles 

30-89 iJ.ca 
)89 miles 

l/1.9 
3 

·t7 

8tio2 
J.. 8 

10 .. 0 ___________ .-;; ___ ,. ____ -·--------·~----

M~vement of Petralo sole 

Rccove1"i.cs )'.'J:>om 1948 nnd 19~9 T,lgg'i.ng combinE:d 

Distance traveled 

(30 rntJ.es 
30-89 :miles 

)89 mU.es 

---·---------· 

Numbar Per cont 

-------

I 



( ) 

Recoveri e s fr-om 19!!.8 and 191~.9 teggtue: combinod 

------·---··---- --------·-----
Distance tr.volod Nurnbor• 

-------------·----~----- - -------·-·------
(30 miles 

30-89 miles 
)89 rnilos 

Period 

------
Deco-Febo 

June~Augun t 

'I'abJ.o 8" 

13J 
2 
l ( c:hu.bU'ul) 

Seasonal Movemont ~.r. Engliflh Solo 

·--~-------··-·--------- ·-·---
Distance t ravele<l 

{30 miles 
30 --89 rnllBs 

:>89 rnllos 

<JO rnllos 
30-89 miles 

)89 miles 

{ 30 m:tlos 
30--89 rnil<~s 

}89 ltlll1'lS 

(30 lllilos 
30-89 l'llles 

)89 i',ri. lcs 

NurnbeI• 

13 
0 
6 

22 

3 

52 
1 
6 

6~. 
0 
2 

68 ., )J,. 
OoO 

3106 

8lv5 
7 .4 

llol 

97 . 0 
o.o 
3 ., 0 

, _______________ _ 
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In ,..,rder to show the amount of' r,1grat10n under>taken by the 

Engltsh, petrale, and Dover sole, tables were c0nstructed sl-iowing 

(J the numbers and pe,..·cents of fish tagged between Willapa Bay and 

Tilla.m?0k Head which migrated less than JO miles, between 30 and 99 

miles, and farther than 89 miles (Tables 2, 3, and 4) ,, This table 

includes recoveries to August 1, 1951. Eighty-one percent of the 

English sole tagged in 1948 and niney-one percent tagged in 1949 

migrated less than 30 miles. Eighteen percent of the ~ngliah sole 

tagged in 1948 and six percent tagged in 1949 migrated ftirther than 

89 miles. (•rable 2) Of the 10 µetrale recovered from the 1948 tagging, 

four had migrated less than 30 miles and three had migrated more than 

89 miles. From the 1949 tagging, 21 recoveries weremade after a 

migrat1~n of less than 30 miles and no mierations over 89 miles 

were recorded (~able)). 

The Dove~ s~le a~peared to migrate less than the other two 

( ) species. Tl-iere were 36 rec-:,veries fr0m tl-ie 1948 tagging, all of 

them after migrations 0f less than 30 mlles. From the 1949 tagging, 

100 recoveries were madeo Two of these recovered fish made migrations 

between 30 and 89 miles, and there is a po~sibility of one niieration 

farther than 89 miles (Table 4) o It should be pointed out that during 

the period of these experiments there was little fi.shing for Dover 

sole along the Oree;on and Washington coasts except on the grounds 

off the Columbia River, and off Newport in }951. There was, however, 

a rather heavy fish~ry for Dover sole off ~ureka, Californiao 

The returns from the two tagging years have been combined for 

each of the three species to show the amount of migration f:r,:,m both 

years (Tables 5, 6, and 7). From these tables it can be concluded 

that there is ~nly a small amount of m1 erat10n among t~e English and 

petrale soles. Occasionally an English or petrale s0le migrated to 

waters off Eureka, over 300 miles to the south, or to n0rthern 

Washington w:1ters, 150 miles to the n0rth. Most of t'.:le taf ged fish 



of these two species, ~owever, exhibited little migration and the 

Dover sole were particularly non-migratory. 

\J H0wevcr, there is a definite movement of the Dover sole in October 

rr~m tho fishing grounds to offshore spawning areas. There o.re practic­

ally no Dov ~r sole taken C?mmercially between October and the following 

May. That an of.'fsrnre movement takes place is :t.ndicated by three 

recoveries made in April 1950 by the boat Valhalla II and one made in 

November 1951 by the boat Ida Mae. The Valhalla II caught the tagged 

Dover sole while engaged in an exploratory trip into waters of 200 

fathoms southwest of the Columbia River. Ordinarlly ve ~sels fishing 

out of Ast'1rta have not fts11.ed i.n waters muc'1 O"er 100 fatl-\0ms, al­

th11ugh deep dral!.etne e;ear is now bec,.,ming c.,mm-,n and during the winter 

of 1951-1952 t~ere wa s considerable fls~ing in waters over 200 fathoms, 

particularly for Paci f'ic Oco·,n Pet"ch ( $.ebastodes olutus), it was during 

this period that the Ida Mae captured ,a tae;ged Dover sole in 210 

( ) fathoms southwest of the Columbia River. 

1) 

These recoveries demonstrate 0ne weakness of a tagging program 

to determine rr ie;ratory habits in which the intensity of fishing the 

various grou~ds 1s different but cannot be measured because of a lack 

of the proper data. In t~1s case, recoveries of Dover sole in waters 

over 200 Cuthoms have been rew, probably because there has been little 

fishine in waters of' this depth. Litewise, lf there are no boats, or 

only a few fishing up or down the coast rr~m a tagging area there will 

be fewer rec0veries mude than under conditions of a heavy risheryo 

The number 0f tar; rec...,,,ertes s"1'.'.>Uld be we1.gli.ted by the intensity of 

fis111ng t0 deptct tl-ie !Ylir.:rati.rms accurately. m,wever, there are 

hea11il~r fisl-\ed areas b-,tl.1 t0 the nnrt'~ and s0uth ">f' tbe Columbia 

River•. The lari:e Seattle '>t ter trawl fleet fl shes the graunds -,ff 

n-,bthern Washin~t~n and Vanc0uver Island. at Newport, about 100 

nautlcal mlles south of Astoria, there is another sizeable rleet of 
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vessels which fish the nearby waters. There are usually about three 

{) vessels dt'agging '.)Ut '.)r C-:,os Bay, which is 80 miles south· of Newport, 

and '.)ff nort~ern Californta and southern Oreg'.)n there ts a heavy 

fishery by t1:i.e Eureka r.leet. •rhus even tlv,ugh the tag recove-ries 

cannot be weighted exactly by tho fts~ing intensity in the vari'.)US 

areas, an~ c,nslderable mlgratlo~ fr,m the area ~fr the C~lumbla 

River sh0uld be dem,nstrated. A possible exception is the D~ver 

s-,le because, except orr the Columbia Rlver and Eureka, the fishery 

for this species during the period under discussion was light. It 

is possible that for this reason tne tag returns of Dover s0le indi­

cate less migration than is actually the caseo 

It might ulso · be said that the efficienoy of tag recovery is 

much greater in Astoria than in the other ports. This is undoubt-

edly true but unfortunately st nee the time of first tagging in 1948, 

( ) there has been at least ~ne biologist stationed at each of the 

principal ports where taes might be recovered, and if any significant 

number of tags wet'e landed they wi:mld almost surely 11ave been detected. 

During t"le per:tod ,,f heavy winter st0rms between the last. part 

0f t,ct">ber and i.nt'.) Marcri ')tter trawl trips are tnfrequent. T'1ere 

is a p'"lssibtllty th.at durtng this pertod the tlu-ee sqec-tes mte;ht 

male extensive spawning mtgratio~s, retut>ning to the principal fishing 

grounds in the late winter and early sprlng aftor s~awning has b~en 

c0mpleted wi t11.0ut such migratl-,n belng detected. In l')rder to get some 

measure of such a soasonal migrat10n, the year was divided into four 

parts and in each µart the number of tag recoveries and the distance 

traveled was recordedo Recoveries to veptember 1,1951 are listed 

(Table 8, 9, and 10). 
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·------··---· .. ----------~--------·• --------#------·· --·-·------
Distanc0 traveled Nurnbc:e J:r3r1cent 

--·•--ft---· --· ... - ---·----- ---~- ... ---·-------.---.--~----

D0eo - Ti'ob, <30 miles 3 100 ~O 

30-89 miles 0 o.o 
>89 r,1110S 0 0,0 

(30 miles 6 r-J , .) -l-, S 
30-89 rniJ.e s 5 14-S .,5 

)89 rn:i.J.os 0 0,0 

June- Aug.., {30 miles 7 63 .,6 
30 =89 miles 2 .L8 ,.2 

>89 miles 2 18 •)?. 

eo mu.e s 10 90o9 
30=89 mtlos 0 Ou O 

) 89 miles 1 9 "J. 
----------· ---·-·-------·--------

To.ble 10 

Season~l Movoment of D~ver S0la 

( ) -----· -----
P01.,i.od 'Distance •rravelod 

Dc:1c. - F'ob. (30 Pli} GS 0 
30- 89 rni_ les 0 

)39 miles 0 

<30 rnilos L1. 80 .,0 
30=89 m:lles 1 20,0 

)89 rnlles 0 0 , 0 

Juno=imgust < 30 m:1. los 83 9~; "/~. 
30- 89 rnllos 3 _' \ ').!. 

>89 mllos l :1. .,2 

{30 mlles '.5Lr 100 .. 0 
30- 89 miles 0 o.o 

)89 m:tles 0 0.0 

--~----·--•- ... -- --- ··-- ---·---------··-------

' ) 
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There is some indication or a differential migration by season 

() for the English sole (Table 8). In the period from December through 

fi'ebruary, 6 of the 19 reooveI1tes (32 percent) were from fish which ha.d 

migrated more than 8:; miles. There were no r ::cover1es from fish 

( ) 

which had migrated between 30 and 59 miles. In the March through May 

period, 7 percent of. the recoveries were fr1m fish which had migrated 

between 70 and 89 miles,and 11 percent had migrated over 89 mtleso In 

the June through August period 2 percent migrated between 30 and 89 

miles and 10 percent migrated over 89 miles. In the September tbrough 

thvember pet'iod t'1.ere were two reoo \·eries (3 percent) of tagged fish 

whic~ had ~tg~ated rnrther that 30 miles. 

These data 1ndicate tli.at tli.ere may be a greater migration of 

English s~le during the winter than during the remainder ~f the yearo 

Tli.is period of p0ssible greater migration corresponds with the 

spawning periodo 

~ven if a winter migration were definitely proved to take place, 

any P'>Sstble management practices would not be greatl~ affected 

because a hieh percentage of the English sole are captured during the 

spring, summer, and early autumn, when the fish have pr0sumably 

returned to the fishing grounds. During the win.tar when more of the 

flsh mi@ht be in other areas there is little fishing because of 

stormy w oat. her . 

Tlie f'ew petrale s-,le rec-:,ve·re~ f:r'1m ~ known area gt ve no indi­

cation of a seasonal migration durlng t11e spawning ~eri0d. In fact, 

if there is any seasonal variation tn tli.e migratt~n pattern, the 

r.-rea test am0unt ..,rm-,vement a ,)-,ears t,, be :l 11 t'he spr~ng and summer. 

T~e Dover sole are rarely taken in the wintor, and consequently 

no tagged fish were r.ec0vered in the winter during the period of 

this analysis. 



Although little mig~at10n has been dem,.,nstrated for anj of the 

!) three flatfis"l studied, it :ts ,.,r tnterest t,., tnow the direction of' 

the movement that does take place. The recoveries ~f cnglish sole 

') 

do not indicate either a predominately southerly or northerly 

migration (Table 11). Fish migrating less than 30 miles are regarded 

as stationary. From the 1948 and 1949 taggtng C?mbined, there were 

10 recoveries to the n0rth and als:, 10 to the si:>uth UI:) to August.! ." 

1951. The statement can again be made that the intensity of fishing 

t~ the north and south will influence the numbar of tags recoveredo 

As mentioned pPeviously, there is c?nsiderable otter trawling both 

to the north and south, although the exact intensity cannot be 

measured in either direction with the available statistics. 

Although there have been rew recove~ies of petrale sole where 

area of capture was l:nown, the small am1.unt of data does not 1ndicf4te 

a distinct m~vement eit~er to the ~outh 0r to the north (Table 12). 

T11e D0ver s0le l'OC">Ve .. 1es indicate 1 1 ttle m..,vement either to 

the north ..,r south. 

Another type 0f moveme~t might be a gradual dispersal from the 

point of taeging. Such a movement would be demonstrated if the 

length of time the fish were at liberty is correlated diroc , ly with 

the distance fr0m the tagging site. Such does not appear to be the 

case, either for the Rnglish ~r petrale soles. (Tables 13 and 14) 

The data in the two tables ahow such a lach of' correlation between 

days at liberty and distance tn ·• iles rr,.,~ t~e ta~gtng site that no 

correla1ton coeffictent has been calculated. T~e Dov~r sole, as 

expla{ned before, exhibited little migratio~ af any sort 

An?ther ty~e or presuntatlon of the same data also shows no in­

dioati,:mof a pr?nounced disi,)ersal fron1 the tagging arect ( rables 15 and 

16). In t'-leso tubles the i=>ercentages ~f fish whlch migrated less than 
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fe·;l~ of Re~~y- r 19L}9 I 1950 - · j 1951----r 'I'otal---·--·· ____ J 
r·--- - .. - --·01,~.-- %- -r-h:· % ~--t,~~- ·,( -·1;,~--~--
81-;att')nap -y ( (30 rntle~\511- 91.5 J6 65.5 1'5 BD.2 ·toS Go.2 
Ml gr a t, 0 d N ~> r th j ;J. 3 • l !- 2 3 • 6 0 lJ ~ 3 • J. 
!'-'figx>a ted 80u th O 6 10. 9 0 () /1 .• 6 
~tgrati0n unkn0wn I ) 5.1 11 20,0 2 ll.S 16 12.2 

J ________ --------- --------···-----1 

TubJ_c 12 

( ) Di:i.>oc c:iJ.m or Migratl'Jn 0f P01;rnlo S')lo 

:t.911.8 'l'ngginc; J1,xpoP5.mnnt 
--· - ----- ·-- --·-- ----- -·-·- -- ·-··-------------i 
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1
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~ 
:S'catione.Py ((30 !llil:38. l 16o7 2 1.00,0 1 50,,0 0 0 11 3(>ol.!, 
rr1gr·a.t,:,d lfor>th J 50.0 Q O l 100.0 11. )6oL~ 

:Mlg~atod So~th l 16.7 0 1 50.0 0 0 2 L0.2 
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' rl~. % No. 
~ 
~stationary {( 30 mllos'lO 90c9 9 

·!I ~b. ,f N0 . % ,o ;,, 

60,0 2 50.0 21 70 . 0 
Migrated ~0rth O l 6.7 1 25.0 2 6.6 
T,"igra ted S()uth O J. 
'~igrati.()n unkncn,in 1 9, 1 L!. 

6 .. 7 1 25.o 2 6 . 6 
26,.7 0 s; 16.7 
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____ >_ .. ___ _ ___,.,. _____ 
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Relati0ns~ip between t~e ~umber nf days at liberty after tagging and the 
distance from the p0int of ta~ging. 

English sole 

Days out Distance in miles from tagging site 

0~30 l 31-60 I 61-90 I 91~120 

..-, --0---6-0 ...... i 0 o i o · 2 

61~ 120116 I o I o o 
121= 1801 6 0 0 1 
181- 2401 7 0 1 1 
24:- 300 10 l 1 0 
301~ 360- 13 O O O 
361- 420 17 1 o· 1 
421- 480 9 0 0 0 
Li.81- 5Lt0 2 o o o 
~41- 660! 4 0 0 0 
601- 660,,· 4 0 O 0 
h~1 - 72A R O ~ 1 

721- 780! i O O ! 0 

l. 781= 8401 0 0 0 0 
841- 900 . 0 0 I O 0 
901= 960 1 o o I a o 

1 961-1020, ~ 
1 

o . o I o 
:!~~2~1-1080 J-=__j o I o o 

12lca. l50 I 15le 180 I 18lca, 21Q I 211~240 I 240~270 l 271,, 3001 
I I 

1 0 ! 0 IO I 0177 l O I O O O 1 0 
1 1 i O I O l I 0 o o I o o o o 
2 1· 0 0 0 0 I l I 
Q Q Q Q Q O I 

l O O O O 1 0 I 
0 0 I O I O . 0 0 
o O O I o I l O 
0 0 I O I O '1 0 I 0 o o o I o o I o 
~ ~ A O A A 

0 I O . 0 0 0 I 0 
o o o o o I o 
0 0 O O O 0 

. l O O O O . 0. 

l O O O I O O 1 0 I 
o O _ 0 .I O I O t O f 
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Relations'· ip between the number 0f days at liberty artor tuee;lng 
and the d-ts'Gancc from tho p0i·-1 t o1' tagging 

n E.ngltsh nolo 

[nayn out Dintance •rravclod J Numbo~J Pet-c~t l. 
0 - 60 <.30 miles 5(, 94,9 

30 m5. lcs or moro 3 5 ❖ 1 

61=120 <30 miles 1(, 9~-o 1 
30 m:tlos OI' more 1 5~9 

121~180 (30 miles 6 60~0 
30 m:1.les or moro } !- 40.0 

1 131 .. 2l+0 (30 m-tles 7 77.8 
30 mtles or more ·2 22.2 

241-300 <30 miles 10 66.7 
30 miles ·11" m')re 5 33.3 

-301-360 {30 mi1os 13 100,,0 
30 miles 0r m0re 0 o.o 

361-420 (30 mllos 17 85.0 
30 miles or m'1Y'0 3 15 .o 

( ) .421,u480 (30 miles 9· 100.0 
30 rn110s or 1110!'0 0 o.o 

l~81 ~5L,.o (30 mlles 2 66.7 
30 mllof1 or more l 33°3 

5L~J.~6oo (JO m:lles L~ 100,0 
30 mlJ es or nl".>PO 0 o.o 

601-660 (30 mlles L!. 100 .. 0 
JO mi 1 (1S or moPo 0 o.o 

661-720 < 30 rrd.leri t3 88.9 
30 mil0s or rn 0:.."' o 1 11.J. 

721-780 ( 30 mi.l0n 1 100.0 
30 mtles or m-:>re 0 o.o 

781-840 <,)O mj_les 0 o.o 
30 miles or m0r.e 0 o.o 

841-900 {30 mile:3 0 OoO 
30 miles 0 r m'1r. e 0 o.o 

901-960 <30 miles 0 0.0 
30 rniJ es 0r nJ')l" 0 1 100.0 

I ) 
961-1020 {JO mllos 0 o.o 

30 m1lcs or ln')rO 0 o.o 
1021-1080 (30 m:i.J.os 1 100.0 

30 r:-i.tl0s oP rn ,,re 0 o.o 
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Relationsh5.p b0ti10(:n t.110 munbGt' ,:, f <lays at l:i. bo:t.' cy Hf'toP 

tnge;ine; and tho cllstancc t'r' ·)m tho p-:>lnt qf tagglnt, 

C?H:8 ~Ut 
o~,60 

(30 milc•s 
30 mi.le}; o:,.• groatet• 

{30 milos 
30 miles or greater 

<30 miles 
30 milco o:,• groat0r 

{30 miles 
JO milE'ls 01. .. groat01• 

301-360 ( 30 miles 
30 mil.es OP e;re :.1ce1• 

361-420 (.30. miles 
30 mil es OP gr'oa'cer 

<30 miles 
30 mi los 0:,, e,r'on tm• 

(30 miles 
)0 miles o~ ereuter 

.no mtloa 
jo miles or greater 

601-660 -( 30 milo:3 
30 milos ,:,r graac;er• 

661-720 ,( 30 mllos 
30 mi. lo s OP grea tGr 

( 30 m.t los 
jo miles or greater 

781-840 ( 30 m:l.l08 
30 milos or groator. 

84.1- 900 < 30 m:llos 
)0 milo:1 01• greater 

901=960 t 30 miles 
JO miles or greacor · 

961-J.020 { 30 m:i.lon 
30 milos 0r grea~er 

:t. 
1 

J 
0 

J 
0 

() 
() 

1. 
(J 

1 
() 

() 

, 
0 

1 
). 

0 
J. 

0 
Cl 

0 
(l 

0 
0 

1 
() 

J.OOoO 
o.o 

so .. o 
c;o,.o 

6607 
33°) 

100.0 
OoO 

o.o 
o.o 

100,,0 
o.o 

JOO~O 
o.o 

lOOoO 
o.o 

50.0 
so.o 

OoO 
100 ,,() 

o.o 
o.o 
o.o 
o.o 
o.o 
0.0 

100.0 
OoO 
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30 miles and 30 miles 0r more were calculated for successive 60-day 

intervals to 1080 days. There ls an initial dispersal of the ~nclish 

sole up to a period or about 120 d&ys after tageingo After this first 

general dispersal there is little further movement. A total of 123 

recoveries, where the area of recupture waR hnown, were made within a 

year after the taBging date. Pifteen (12o2 percent)of these recovered 

fish had migrated farther than 30 miles. ~tfty tagged fish were re­

covered after betne ut liberty between ~n~ and tw0 years, and only 5 

{lOpercent) had m0ved m!J'I'e than 30 miles. 

The same type ~r table for the petrale sole has t~o few returns 

t0 be stgnlficamt. ~f the 22 ris~ rec0vered 1~ the first ye~r after 

tae~tng, six {27.3 percent) ~ad migrated fart~er t~~n 30 miles. Only 

nine f1s~ were rec~vered a 0 ter beine at ' ltberty m0re than ~ne year, 

and or these, two (22.2 ·percent) ~ad m0ved more than 30 rntleso 

Rec0vertes of tar~ged fisl:1 slnuld n0t '.:>nly indicate the am~unt of 

m,,vement out sl-l')Uld als~ measure tl:le ~rowth -:,f the fish after tagging., 

As menti'lned previ,;u_sly, m-:>st 0f the recoveries were ma.de from the 

fish plants, where the usual procedure is to freeze tagged fish until 

they are picked up by a btologisto The fish are measured in the 

laborato-ry, after they have thawed, the sex determined, and the left 

otol1 th takeno 'rhe tnf.,rmatton of jm::>~rtance, sucli. as time and place 

oftaggi~g, size when tuefed, and area 0r recovery ls tli.en entered on 

a hand punc~ card. 

The lapse 0f ttme and the treatment 0f t~e ta~~ed tis~ after betng 

recaptured and berore bet . ~ measured 00uld 90sstbly ~av3 s~~c orfJct on 

the Jenrt~ 0f t~e ~ts~. O~ten tho tu~~ed fis~ are f~ozen tw~ or three 

days before being measured. aven w~en the tagged fish Js ~ec~vered at 
1 

) t~e dock t~ere ~as generally boen an 1. "'terval of two or three days 

followinf, t~e capture of the fish. 
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In 0rder to test the erfent ~r various types of handling and storage 

~n the fish, biolo~ists went to sea ab0ard otter trawl vessels and 

measured and tagged b:nglisht petrale, and o,.,ver s-,les L-·mediately after 

the fish were brought ab0ard. The fish were tagged with a Petersen 

• 

type numbered disc so that they could be identified again. All measur8Qt • 

ments were made to the nearest milimeter by placing the fish on a 

measurtng b')ardo 

On October 16, 1950, 41 Dover sole were measured at se~. Fish 

were selected to cover the size range caughto Measurements were made 

as soon as possible after the catch was brought aboardo However, 

because of a rough sea s0me of the fish were not rr. ea.sured unti l up t o 

three h,,urs had elapsedo After being tagged, the fish were iced down 

in the same manner as the remainder of the catcho 

On Oct')ber 17, thirty-nine more D0ver aole were measured, tagged, 

and iced ,, R,,ugh seas prevonted rurt'1er fisi 1.ng and the boat proceeded 

~nto the dock~~ the arterno~n 0f Oct0ber 17. 

The next day all the Dover _s'.)le were measured again when the catch 

was unloaded betwgen 10 u.m_ and 2 p.m. Twenty-tw'.) D~ver s~le fr0m 

the catch of October 16 and 25 from Octobe~ 17 were iced in a box which 

was kept ~n the cement floor or the Cish plant for~o days. This 

treatment represented the normal procedure of fish landed at the plantso 

The remaining 33 Dover s~le from the catch of both days · combined 

were measured at the time of unloading and placed in the freezer for 

48 hour~o Then they were · thawed and measured once again . 

The . fish iced down tn the rtsh plant for l.~8 hours were measured 

again at the end of t~is period and then placed in the freezer for 

five dayso After betng rr0zen, t~ey were thawed and measured for the 

last time. 

T~e various treatments used caused a distinct shrinkin~ of t~e 

0 



Dover soleo In order to picture this shrinkage graphically, a hori-

. ) zontal base line was drawn to represent the lengths of the fish when 

first measuredo A scale in millimeters at right ang\es and downwurd 

from tl-iis ltne was drawn, which measured the amount of shrin.r.:ageo 

Then the mean shrinkage for fish between 298 and 459 millimeters and 

the mean shrinkage between 459 and 604 millimeters were calculatedo ··· 

The mean lengths of the fish in thes ·, two size categories were also 

calculated. The mean lengths were plotted aeainst the mean am0unt of 

shrinkaee in both size cateeo~ies and the tw0 points connected by a 

ltneo 

The ftsh taken October 16 and measured at the dock shrank an 

average of about 7 m11limeters. Tl.lose tuk en Oct')ber 17 and measured 

at the dock shrunk an average of 4 millimeters. 

Dover sole taken October 16 and measured after two days ln the 

( ) freezer shrank an average of 9 m1111met~rso Those taken October 17 

and moasured after two days in the freezer shrank an averaee of 7 

mt llime ter so 

) 

Dover sole from t1e Oot0ber 16 catch shrank an average of 4 

mt llimeters after being iced for two days and 9 millimeters after two 

days in tee and rive days in the rree~er. Pish taken October 17 

shrank 3 millimeters and 8 mtllimeters ~fter stm1lar tr~atmento 

There ts s~me atrrerence in the am~unt of shrinkage of Dnver s0le 

taken Oct0ber 16 and ·those taken 0ct~ber 17, parttcula~ly ln the 

measurements made at t~o tiMe or unl')adin~ the catc~. As w~uld be 

expected, t~e fish cru1g~t ~1rst s~rank the m~st tn reneral and the 

dtfferences graduall~• dtsao9eared wt th length or storage. 

Because an avera£e correction fact~r t') be ap~lied to t0tal length 

measurements was desired, the data for tbe two days at sea ~,ere combined 

(Plg.l). Tw~ days at sea is a practical time period t~ use for obtainin1 

co~rection factors because usually the companies want boa~s tahing Dover 
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Figure 1. Length Variation Resulting From 
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sole t,, land tl-ieir catc}i. wtthin 48 h'>urs. The reason .Cor this is th:l.t 

the great amount of slime ~n the Dover sole makes adequate 1clng at 

sea difficult. 

The mean shrinkage for the two days combined was as follows: (1) 

fish measured at the ttme of unloadtng in the rish plant,~ millimeters; 

(2) after tw:, days in ice in the fish pl_ant, 4 millimeters; (3) arte! 

two days tn the freezer, 8 millimeters; (4) after tw::> days in ice and 

ftve days in the freezer, 9 millimeters. These shrinkages were all 

calculated by using the lengths taken at sea as the base measurement. 

Tbere was s'>me difference b~tween t~e am0unt of shrinkage in the 

small and large f'i sh. F0r the four procedllres given t.n the previous 

paraBrapl-i t~e mean s'1r1nka~e ~f the 10 smallest fis~ and t~e 10 

largest rtsh wa;~ c~lculC;.too ~ In all oases the largest fish shrank 

more than the smallest, the mean diCference being between one und three 

mlilimetors. 

The measureme11ts in this experiment were all ma.de ht millimeters, 

but when live fish were tagged at sea all measurements were made to 

the nearest 1/2 centimeter. Therefore any corrections applied t~ the 

length of the tagged Cis~ at the tlme or recovery must be in intervals 

of 1/2 centtmet~ro The results of the experiments on the shrinkage of 

D-,ver s.,le indtcate that all flsh meusured after betng teed ahnuld 

have a correctlo~ factor of 1/2 centimeter added t,, the length and 

fish measured after bel~g frozen s~~uld havJ 1 centimeter added. 

These factors have boen a ~plied to all the recoperies -,f Dover 

sole. This could be done beca~se at the time of recovery the .type 

of treatment the_ tagged fish had reoet ved was recordedo 

This same type of experiment was carried out for English and potrale 

1 ) sole on a trip at sea aboard the ~tter trawl vessel Marion F. on 
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February 27 and 28, 1951. On February 27, 60 English sole and 4 0 petrale 

sole were selected from the catch, the length of euch was recorded to 

l7 the neareot millimeter, and the fish were tagged and icedo The next 

day, the lengt'ls of l+O 11nglish ·sole and 60 petro.le s0le were reccr ded, 

and the fish tageed and icedo These fish were selected t~ cover the 

size rungo captured. All f1.sh were me!:lsure<l wi t"'ltn 1/2 h-:,ur -:,f tlie 

time they were b~ought aboard. 

( ) 

') 

On March 1. the sea w~1s r-,ug11 and t'1e vessel pr,,ceeded tnto the 

d-,ck. T~e tagg~d rtsh were again measured when the catch was unloaded 

during the m-:>rning 0f the same day (March 1). 50 fish of each specles 

(:&..nglish and potrale soles) were iced down tn the storage bins of the • 

plant. The other rtfty fish of each species were placed in t~e freozero 

On ~arch 3, the fish ic~d in the bins were again measured and then 

placed in the freezero During the same day the fish placed in the 

freezer March 1 were again measured. On March 12 thefish which had 

been moved fr')m the bin to the freezer were measured for the last time. 

This period tn the freezer was longer than ls usual with tagged fish, 

a reason being that a large quantity of rrozen produce w~s moved into 

the freezer and made the fish inaccessible. 

Graphs stmilar to t~ose C')nstructed for the D0ver aul~ were made 

to illustrate the s'1r1ntage of the F.:l1P.1 ts'1 and petrale s-,les ( Fl.g. 2 

and 3). Tlie 1!.ngli s', S')le sl-\rank a.n avel"aP'e of 4 mt lli -:ieters rr-,Pl the 

t1me they were measured on the boat unttl they wore measured ln the 

fish plant immediately a!'ter belne; unloaded fr-,m the boat. ,lfter 

two days 0f betne iced down in the bins of the fish plant the ~glish 

sol~ still exhibited a mean shrinkage of 4 millimet;:,rSo E.nglish sole 

fr0zen for tw~ days after being unloaded shrank an average of 6 

millimeters . 'fhose iced down for two days in the fish plant and then 

frozen nine days sh:c-ank an average of 7 millimeters. All fieures 
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given are shrtnkage from the first measurement on the boat. Because 

the range ~r the shrtnkage of the ~nglish sole caused by these various 

treatments was between 4 and 7 milltmeters, a C'.">rrection factor of 1/2 

centimeter was added to all recoveries of tagged Encltsli. s0le. 

Tho mean s~rlnlage -,f the petrale s~le was very similar to that 

-,f tl-\e Enr-11 s'1 s-,le. :tr'1m tl-te boat t.., the dl')ck there was a shrinkage 

of 3 millimeters. Petrale sole held another tw.., days in ice still 

shrank only 3 rnilltmeters, but those frozed two days after being un­

loaded at the fish plant shrank an average of 6 millimeters. The fish 

kept in ice two days in the fish plant and then frozen for an additional. 

9 days also shr ~nk an average of 6 millimeters. All of the various 

treatments resulted _in a shrinkage closest to 1/2 centimeter so this 

figure was used as a correction factor for each recovery of tagged 

petrale sole. 

Tli.ese expertments s11ow that Engl tsh petrale and Dover soles shrink 

when held in ice 0r frozen. The sbrtnka!~e is ~reatest is rrozen flsh. 

f.fost of' tlie slirJ nkage takes place ln t"ie firc:t day or two nrter freezing 

or · icing. ·:- 11e t-esults tndtcate a c-,-rrection fuct')r of 1/2 centimeter 

s~ould be add~d to all rec0veries of taegod Engltsh, petrale, and 

D~ver s')le except that 1 centimeter sh~uld be added t0 Dover s~le wliich 

have been fr-,zen ~er,,re being measuredo These correction r~ctors were 

applied to the recoveries of tagged fish of the three species under 

studyo 

In order t-, arrive at a measure of the annual increase in length 

of English sole, the recoveries were grouped into periods of 11 through 

13 m0nths and 22 through 26 months between the time of tagging and 

recapture. The small fish grow more than the large ones and the females 

1 ) , more than the males (fi'ig. 4L This is consistent with the results 

- shown by the otolith studies. ~emales smaller than 39 centimeters 
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n 
grew an average of 1.9 conttmeters durine the 11-13 m~nth ~eriod and 

females lar,· er than 39 centimeters grew an average of 0.9 centimeters. 

vales of all sizes C')mbtnod grew an average of 0.6 centimeters during 

t~is peri0d. Females under 39 centimeters at liberty fr~m 22 t0 2Q 

months grew an ~verage ,.,f 3.e centimeters. There were not en~ugh 

recoveries 0f females larBer than 39 centimeters at liberty. 22 t,., 26 

months to give a reliable mean, nor were there enough recoveries of 

m~les to be of value. 

The same time periods were used to group the returns of tagged 

Dover s~le, and the same pattern resultedo The small fish increased 

in length more rapidly than the large ~nes and the females more than 

the males (~ig.5). Fomale Dover s~le sh~rter than 45 centimeters in 

length at liberty 11 through 13 m~nths grew an average of 1.9 centi­

meters, those 45 centimeters and larger grew an average of 1.0 centi-

( ) meters o All males c~mblned grew an average of ' 0.8 centimeters during 

the 11 through 13 m0nth period between the time of tagging and the 

ttme or. recapture. Dover solo females under !~5 centimeters at 11.berty 

22 thr0ug~ 26 m0nt,s erow an avoraee of 3.1 centimeters. [h':>se 45 

centimeters and over grew an averarre 0f 1.6 centimeters and the four 

males rec':>vered erew an average of 1. S centimeters. 

Not as many recoveries of petrale sole have been made as of the 

other two species under studyo The recoveries of fish at sea from 9 

through 12 m,.,nths after beinG tagged ~ere grou~ed togethero The same 

attern of growth is shown aa for the other two species(~ig.6). The 

average gr'Jwth of the females of all lengths was 2.5 centimeters and 

t~e males 0.) centimeters. T~ere were not enough returns to make an 

analysis for a tw? year period. 

In general, tagged hnglish, Jetralo, and Dover soles grow at a 

slower rate than untagged fishg w~0se Gr0wth rate was determined rrom 

o t,.,ltt~s o ~he tag evid0ntly hau an adverse e ~fect on growtho 
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There arc several ractors w"11oh make a critical analysts or the 

tap, returns .for fts~tne m-,rtality rotes difficult if not impossible. 

?'"lst important is an unkn,,wn loss of ta8s caused by c-:,rros1-,n ,:,f the 

pins. A few -,r the pins rec-,vored after tw-, -,r tl-iree years s"1'>W 11 ttle 

or no corrosion. Most are badly oorr,,ded and easily broken by a slight 

twist. C"lrrect1ng for this loss is a difficult problem. 

Another diff.1dulty is caused by great variation in the r ishins 

~ntensttyo During 1948 and 1949 market ' oonditions for flatfish were 

poor and consequently fishing was sporadic. However, the demand for 

bottom fish improved c~nsiderably 1n 1950 and 1951 and fishing inten­

sity was heavy during these two year. 

There were other factors which influenced the rate of return of 

tagsed fish and at t ·empts were made to measure Sl)me of them. One of 

the~e was the c,:,ndi ti -,n of the fish at the ttme 1 t was targed. Because 

( ) tagging was necessarily d".>ne fr"lm C'>mrneroial fis~ing vessels, each 

fish before bein~ ta~~ed was subjected to the rir,'>rs of a regular 

C'>rmnerc1. al clrar;, usually last t.ne ab'>u t l 1/2 rJ.'"IUrs. C"lrnmercial treat­

ment -,f the fl s'.1 und,:,ubtedly caused them t,, be weaker trian 1 f taggi. ng 

had been d,ne rr,rn an experimental vessel with drags or sh0rt duration 

and more careful handling of the fish. 

) 

As mentioned in a previous paragraph, all fish tagged were classi­

fied as to C".>ndi tion. The recovery rates to August 1, 1951, are much 

less frr>m the N0. 2 and No. 3 fish than fr0m No. 1 specimens (Table 17) o 
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Table 11. Recovery rates of ~ngllsh,petrale, and Dover sole 
classified as to c?ndltion. 

Condttion C'>ndltion Ci:>nd1 tion 
Ill #2 #3 

English sole 9.0 6.1 2.2 

Petra.le sole 8.7 7.6 1.7 

Dover sole 10.6 6.7 3.4 

The condition ,,r, the fish at the time of tagging has a pronounced 

effect on the percent of tags that will be rec?ver~d. For this reason, 

in any critical study or mortality rates, only fish in the boat condi~ 

tion sh?uld be tagged. ~ven uslng the best specimens available there 

is und~ubtedly a loss due to tug8ing mortality. This is particularly 

true when tagBing must be carried ~ut fr0m ci:>mmerclal vessels, and 

() l?ng drags result ln heavily packed loads ln the nets, with resulting 

injury t0 the fis~. 

r) 

There are still other ~aoti:>rs which might hav~ caused variation 

in the rate 0f rec0very 0f taggod fis~. Am0n~ t~eso are (1) size of 

th0 fish tagged, (2) Sex 0f the fish tagged; (3) Skill ◊f the indi­

vidual tagger, (4) Number ,,f fish tagged from eao'1 drag, (5) Depth at 

which the fish were captured, (6) Time of the day when tha fish were 

targed, (7) Equipment avliilable on th.; tagging vessel, and (8) Rough­

ness of the $eao The effects of most -,f these cond1ti1ns are at 

least r'Jughly measured when the fish is rated as to a-Jndi tion. 

In order to dem?nstrate any possible difference ln the rate of 

~eturn or tagged linglish s?le caused by a1rrerence in sex or size, 

the tag returns from the 1948 and 1949 experiments were grouped by 

sex and stze (Table 18). 



( ) 

Length 
in 

Centi~ 
meters 

( 33 
33 - 37 
38 - 4, 
43 - 47 

47 > 

(33 
33 .. 37 
38 - 42 
4-3 = 1+7 

} I.J.7 

Table 18. English sole, percentage recovery by sex and size 
groups - 1948 tagging 

Males F'erna les Sex~s combined 
m1rnoer 111umoer Percen·t 
Tagged Recov- Rec'>v-

ered ered 

218 6 2. 8 
98 8 8 . 2 

2 l 50 
0 
0 

283 8 2.8 
112 4 3.6 

3 0 0 
2 1 ;o,,o 
0 0 

Numoer 111umoe1• rerconi, 
Tar.;ged Rec0v- Recov-

ered ered 

32 2. 6. 3 
232 24 1q.3 
93 8 8.6 

8 2 25.o 
l 1 100.0 

(1949 tagging) 

92 
415 
398 
101 

e 

3 
2 
8 
5 1+ 

lJ 
J 

2.2 
9o2 

11.3 
10a9 
12 .,_:> 

NUmvc:,r 
Ta.r:ged 

318 
372 
110 

9 
1 

mnnoer 
Rocov-
ered 

9 
32 
10 

2 
1 

10 
4-3 
46 
12 

l 

rercenv 
ReC')V-
ered 

2.8 
8.6 
9 • .J. 

22o2 
100.0 

2.5 
708 

11.1 
llo2 
11,., l 

It is evident from these tables that size has an influence on the 

rate of recovery. Tho fish under 33 cent-tmeters i'.1 length are s.:,aller 

than the usual dtscard length, and ror this rc,as~m a smallor return is 

expecteda These small ftsh, tf captured again, might easily be dis­

carded unnoticed whon the fish are sorted at sea. Some of the tagged 

fish fr')m 3.3-37 cen ttmeter s might als0 be discarded tn this manner 0 

There is n') sic;n1.flcant di"forence l.n the percentage 0f rec0very of 

fi sl-t lar~er> t'han 37 centtmeters, particularly ft-0m the 1949 experiment 

when ereutel" numbers were tageed and rec,,verod. 

A c0mparison or the ~ecovery rates of males and remales in the 

ti•JO size er•oups in which males were tagged in effective numbers ({33 

and 33-37 centimeters) shows thl.:it in three of the four groups (two 

groups fr')m the 194.8 and two from tho 1949 tagging) the femalos were 

recovered at a higher rute than the maleso Howover, this could 

I) easily be explained, particularly tn the 33-37 centimeter size group, 

by the f' ,.1ct that most of the females are in the upper range of this 

size group, while ffl')St of tho males are in the lower rangeo Because 



n 

( ) 

1) 

the rate of return of tags increases with tho size of the fish, the 

difference 1s probably caused by size rather than sex. It is diffi­

cult to group in suc'1 a way that ti"lis s1.zo difference is ')Vet•c◊me 

and still retain significant numbers ~r togged flsh. In the (33 

centimeters s117,e gr>')Up the females were r>ec-:>vered at a greater rate 

from the 1948 tugglng and the males fi,')m tho 1949 tagging. The longths 

of -che fish of b'.)th soxos within this size group are more alike than 

in the 33-37 centimeter group. 

There a.re '.)ther important data ontil'ely apart from the tagging 

results in this table. In spite of the fact that the fish to be tagged 

were selected more or less at random, thore is a great preponderance 

of mal$S am'.)ng the l!.nglish sole less than 33 centimeters. ,In 194U in 

t~in size group almost seven males were t agged to each femule and in 

1949 the ratio "ms almost tht'oo males to 0ach femalco This prdponder­

anco of males in the smaller size groups ~ns been dem0nstr0 ted alno in 

the sampling at sea, and in the sampling of fish used as mtnk f'.)0d. 

The d1. fference in t'h.e Pato 0f r ~icovery in the various size 3roups 

of Petrale s"lles are not as appa.ront because 0f the smaller number of 

fish tage;edo (Table 19)o H0wever, even the small number of' rec0veriea 

shows S')me .tndicatton ,:,f.' a ~?'eater !'ccov0ry rate am,,ng the larger flsho 

Most of the fish smallet' than 36 centimeters were discardedo 



Table 19. Percontago rocovery or Potralo sole by sizo gro~ps 

19li8 ·tagging 

<36 
36 - 45 
46 -- 55 

>55 

cm. 
cm. 
cm .. 
cm. 

(36 om. 
36 - 45 om .. 
46 - 55 cm. 

>55 om. 

Number 
Tae:ged 

36 
104 

26 
0 

78 
290 

38 
1 

i'hlmber 
Recovered 

1949 tagging 

0 
7 
3 
0 

3 
21 

1 
0 

Percent 
Recov·ered 

0 
6.7 

llo.5 
0 

The D0ver s0le, als'.), exht bt t a higher recovery rate am,mg the 

larger fish (Table 20). Fish under 37 centJmete~s are ~0stly dincardod~ 

Table 20. Percentaee roc0very of D')ver S')le by size 

1948 tugging 

<t7 cm 
37 - 6 cm. 
47 - 56 cm. 

)56 cm. 

1qumber 
Tagged 

91 
253 
115 

13 

262 
828 
323 

7l+ 

-tfornber 
Reciovored 

l 
1$ 
11 

0 

1949 tagging 

9 
52 
31 
8 

Percent 
Recovered 

1.1 
5.9 
9.6 
0 

)o4 
6.2 
9.6 

10.8 

A t~ird ractor which mtght afrAct the rate of roc~very 1s the 

ski 11 of the i ndl vldual ta11eor o T'1e 1..,oc0vory ra tcs fr~m the tagging 

( J ,,r the tliree prtnclpal taggers tn 1949 varied fr')m S t0 8 percent. 

However, the person wl°th the highest rate of recovery also tagged 
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fish of a lnrgor avePage size thun thon0 tngged by the other two 

1nvost1gato~Ro As s~own prevl'Jusly the recovery rate of larger fish is 

greater than f'or s1r1aller ones. 'l'lte taggur w1 th tho lowest rate of 

rec'Jvery released many fish tn an at•eu w~1ero the fls'htne intensity was 

not as r:rent _.as . in the 0ther areas. Tliore is, tl:len, no demo??stra.ble 

relo.t1ons'11p _b~tw.eon the skill ,:,f tho tup:goi• and the rate ,,r tag 

rec,yveryo 

As explained prevtously, all fish to bo to.egad were plo.cod ln a 

tageing box filled w.tth watero Bocause of the J.im4·ted capacity ~r 

the box there might be a rolo.tions"liip bet.ween tho number of fish placed 

in the box and the rate of recovoryo T00 muny fish tagged fr-:,m :me 

drag 1nlght weaken the fish and lower the rocove11 y ru1;oo To e;et a meas­

ure of this effect:, the i>ec0very 1•at0 when 30 or fewer Imgliah, l>etrale 

and Dove1 .. soles C'.)mblned were tagged, was c0mpa1•(1d with the recovory 

rate when 60 to 103 fish were tagged (F'tg .. ·1). li1op the former, · tho 

recovery ruto was 6.~. percent and Cor the lutt01•,8.2 percent. 'rhts is 

C'Jntro.ry t.~ the 1•e:ml ts oxper:ted and may be best explained by the fact 

tl:lat orton t~o reason ror 0nly a few rtsh being ta~ged was that weather 

c0ndit.ions we-ro p00r. st,.,l"my weather acts nd,,epsely ,m both the rtsh 

and often al S'> ,n t 110 tar.;ger. This revc:esnl of trie expected ts also 

shown by fitting u line t0 the data by tho metltod ,,f least squnroso 

Tl-te equation for t11is line :ts Y=2.91 t .O?lt Xo '.i~he cor•relation 

coerfioient far· these data :ts 007, but such a smull correlation la 

n0t ~dgniflca.nt with tho number of degrees of f1.•oodom lndicat edo 

The depth 0f capture mieht effect the rats of recovery because it 

takes longor for the not to be hm1lod in fr-,m a grei;.4 te:i."' depth and 

presumnbly thore w0uld bo m~re injury to the fisllo Again the rosults 

, ) ror the E.nglislt, Petx-ule, and D0~,m .. soles wore combined. The mean 

roc0very ruto for fish tugged in ralativolJ shallow w~tors of 30 
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RELATIONSHIP BETWEEN THE NUMBER OF FISH TAGGED EACH DRAG 

AND THE PERCENTAGE RECOVERY OF ALL SPECIES COMIINED 
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fathoms and under was 6.8 percent, and the r ~te for fis~ tugged in 

1~ the doepor w:1terD rr,..,m 60 t,, 102 rath0rr1s was J.6 percont. T"1e r0c')very 

rate for water•s betwEJen 30 and 60 futhomn uas 9.9 percent. 

( ) 

A line was fitted to these data by tho method of least squares 

and the equation dorlved was Y=9.36 - .065 X {F:i.g . 8). Tho coeff'icient 

of correlation for these data was R==.25, and the probability that this 

value C')uld hav~ a.PiDen by chanc0 ·11es botween .05 and .Ol. There does 

seem to be a slight. lnvers.:; correlation between the depth at which tag= 

ging ta carrted out and the rate of recovery. 

There is a higher mean r ·ate of recovery of the three species 

c?mbtned from dx>agn made in t'-1e a.ftern0on (8.0 )ercent} than .from morn­

tng drags (4.? percent) (F:l.go9). T':'lere is no roady explanatl,,n for 

thts a1rrerence. ~ho corrolati0n may actually be with a third un­

known fact0r ,..,ther than tTmeo 

It was t'1-,ueh·i~ that boa ts bet tel'• equ i ppod f'or taggl ng might 

yield higher rates 11f return of tar.:god f.1 s11. Tho mea.n rec0very rates 

for the seven vossols used for tagging in J.949 runged from 2.3 to 

9o0 percent for tho EnglishJ ?etrale, and Daver soles combtnedo 

However, there was as much variation betwe·on the ~\rune boa ts on diCferent 

trips as am::mg tho mean 1 .. a tes 0 f each of tho seven voss els. F0r 

exa~ple, the reca,,ory rates 0f one vessel on two different trips were 

145 and So) perccnto The recovery rates from five trips of anot"!'ler 

vessol ranged botwoen 4.6 and 10.9 percento Still another vessel on 

which the water pun1p could not be used to uerato the water in the 

taggtne; box when tho Yess0l was under w.1y had a rute of tag return of 

9.0 percent. Tho meun for all vessels was a 6.1 percent tag return. 

In an attempt t-:, measure tho effect 0r the C'">ndl tl0n of the sea 

at t'1e tlrne of taf?'eing ?n th.0 ratv of tar:; return, each dra~ durtng the 

1949 season was plncod ~.n ,..,ne 0f t½ree catog0ries o All of the Engllshp 
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FIG, 9 

RELATIONSHIP BETWEEN TIME OF TAGGING AND PERCENTAGE 

RECOVERY OF ENGLISH, PETRALE, AND DOVER SOLES COMBINED 

(LJch Circle Repesents One Drag) 
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Petrale and Dove:i." soJ.es tagged -tn a calm s0a wer·o combined und the 

recovery rate found to bo 5.7 perconto The rcc0vory rute of rish 

tarrged in a moderate sea was 6.2 percent, and in a heuvy sea was 

4o2 percent. As would be expected, the fish taegod when the seas are 

rough sli.owea. the lowest recovery rate, al though the difference was 

slight. 

Most of tho factors examined in the previ0uc paragrap~s are so 

~~terrelated t~at it 1s difficult to separate t~olr effectso There are 

tw ..... c')ndlti.ons arfecting the rate 0f return en')uci1 to be emp'l-\asizedo 

It is first of all important t0 tag 0nly fis"" in the best possible 

condition when the returns are to be used for determlntng mnrtallty 

rates o In order to tag fl sh in good c0ndi ti.on, tagging should be 

carried 0ut as far as posstble under ideal seu. conditions arid with 

the best possible equipment. This suggests that tagging fr~m a 

() c0mmercial vessel under ordinary rtshlng conditions ls not the best 

method, alth~ugh s~metimes it is the only method available. Second. 

0nly fis~ which are large en9ugh t0 be fully recruited into tho 

fishery sh'.'>uld be used for estttblishing mortality ratos. 

There was s-:>me loss of information from tags whlch were not 

turned in 0r tur>ned 'i.n wl th -l_nc0rr•ect i nf()rmationo In 'Jrdor to arrive 

at an estimate 0f this loss tn Astorta, tagged rts~ were placed in the 

h0lds of fisritnr:; vessels at sea w:i.th-mt tlie l.nowledse of tl:1.e crew. 

Not mor·J t~a:i t11.roe tar._,ged fish wero placed in tho '-lold durlng any 

tripo ft'rom 194) t') 1951, 16 taeeed fis~ were placed tn the h1lds and 

l4 of those (83 percent) wero recovered. The rate of rec0v0ry was 

very fpod, at least in Astoria, and in a tar;ging ex:perln.ent where 1 t 

is 9mp)rtant to have all possible returns a correction factor could 

' J be appliedo However, in ::mly 7 of the 14 recoveries was the correct 

boat given as having brought in the 

It 
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mo.de because usually tae;ged finh a.r>c 110t f0und until o. f' teP they have 

been unl0aded an~mix0d with the catc~es fro~ other b0ats. Thls mis­

take wculd ')Cco.s:t0na.lly r0suJ.t in rne,)rdtn~ e.n ille".>rPoct mir;ration, 

but the err0r· 1 s · usually not, irnprirto.nt b0cuuse b')a ts lo.nding a. t the 

same time huvc ·)fton fished in tho name general m.•ea.o 

F'or the r•eo.sons previ -:,usly ~:et foi~th, th0 rat.es of tag retu1•na 

will be treatod in only the most general terms. Thero were returns 

fr,.,m tagged fish. ,:,.f 11 difforent species., . but 'Jt-.1y the E.nglish., ?etra.lf.>, 

and D,:,ver s010s we1•<:) tagged in apprec:i.able m..1.mb0i:-a ( Table 1). 

fhe following discussl')n rels.tos to fish to.ge;ed in the area between 

Tll '\amook Head and ~Jillapa Buy and the ·recovory Pates are co.lculat.od 

to January lt 1952. In 1948, 819 linglish sole we~e tugged and 60 

(7 .3;¼) have boen rocov0red (Tablo 21). tn 19~L9, 1516 English. solo 

were tagged and 136 (9.0}&) ho.ve been l"ec0verod. 1.t.1he:ro wore 166 

( ) Petrale s~le to.r:ged iri 194.8 of wv1ich 11 (6.6%) '11uv0 been rec,.,vered 

and ,,.,r the lt.23 ta<~i~ed in 19!1.') t½0r•e 11.ava been 32 (7 .6f-b) rec,vel"i(rn. 

In 19413, 47!~ D"lver s.-,le wore taggod and ~.4 (9.3{) ':'1ave boon rec'Jvered, 

and 1540 were tagged in 194_9 0f' which 139 · (9.o;b) have been recovoredo 

Most '.Jf' the roe.every rnt0s from 19L~8 th.rough 1951 follow th() 

expected pattern ('.L'able 1). The groat;er recovery ratios f'or t he1949 

taggtng reflect. tho greator intensity of the flshory ln 1950 and 19510 

However, the 11 0covery rates by yJm• for Dover solo t-~gged in 194B do 

not. flt t'h.e general pa.tt0rn .. or ti-to L~74 Dover s,:,le tagged in 1948., 

12 (206,t) were recover>ed ln 1949 bllt 17 (3.8,;t) wG:ee recover•ed ln 1951~ 

These rather peculto.r rost;\l ts 11ill be discussed in g-c•eater detail 

later in thts papOPo 

T:-i.e total rat · s of r-oc0vepy fol' the throe spocias are quite simi ­

lar. (Pr()m t '-10 1-3avlar taggtng caT."r.i.ed ')Ut in 1911.<) :the rate of' rocovory 

ranged fr~m 7 .6 percent f0r the P0tralo s~le to 9 0 percont for both 
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fished more lntensely, f'ollowed by thq l!.ngllshuncl petrt\lo sole,, 

It has been emphasize ·! pN>vtounly t,hut C'ish :l.n '0h0 best condi­

tion whon tac;gecl and f 1 sl1 fully i-oc1,u'i. tea. to tho r1she1•y y leld the 

h: ghest ratoR or tag recover•y. Using tl-to returns from fish both in 

the best c0ndltion and ruJ.ly recruited t~ the fl ahery w~uld perhaps 

glvo more a~curate rates 0r retur•n than those calculatod f0r the 

entire experiment. Howevor, the number 0f fish whlch i'i.:ilflll both 
. . 

tl.10s-:., requirements 1 s nat groat ( 1'able 22) o Only the 1'eturns from 

the 1949 tagging will be used ln thts brief analJE:is bncause of '0he 

small number fulfilling these 1•equil"ements tagged in l<J48o The 

rates of return, to Janu.ar•y 1, 1952, f'or all tho fish u.nd for flsh 

in the best c::,ndl tlon and fully :£'0crul tod t-o the fishery are as 

f'0llows: fol"" Ji,ngl ish sole 9 oO ,Je1•cen t for the for.>111er tmd ·15 .4 per­

cent fo1' tho latter, an 1.iiCJ:>eurrn of 71 per>cent; for tho petrale 

1 ) sole 7 06 ;)ercont and 15 o2 percent, an increase of-1()!) pot~cent; and 

for the Dover s0le 9~0 percent and l6o3 percent, an increase of Bl 

porcento Tt sh0uld be n~ted t~at there wero· only 33 petrale sale 

ta.c:ged in 1949 wliich were both iu the best condttion and fully 

recruited to the ~l~hery. 

'l'he pe1•c0n'liaees ,:,f r>ocnve:l'ios tn themselves mean li. ttle, but 

they may be 0f same signiricance when c0mpared with other experiments 

of a similar nuture,, Because of unknown loss 'Jf t.ags duo to pin 

corrosi0n, oventthio approach (,,a.y be used with co.ution,, Unfortunate­

ly, there are no publishod rep'Jrt.s of tho percentage or recover•y of 

tagged English sole" Cleaver (19lt9), however, has given the results 

of several European experiments on flatfish, solected at rand~ru, 

during periods of time when tho i ntensity of fishing was hoovJo Th 

Tht s table is hero :t•ep:,.,oduced ( To.blo . 23) o 
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'table 23. 3')me percentag0s :Jr roc::,vopy f'):>')rn JT.uri)poan taeg:tng 
oxp,or imon·i;s. 

Author Tae:gine Aren S ~Jecl 0s 
Percent 

Year Rocovery ---------
J-,hanssen. i\. c. 1916 Kat.togat 

,, vulgar•·,. s 22 o3 t) ' 

II II and Baltic H. maximud 7~-
II If II II !~6 

Bowman, A. 193l Sl-ietlo.ndo P. Plu tot1na 23 
Bjork-:m, P. 1<)3 I Norway II 9.2 

II It II II 29.4 
11 II II II 20.9 
II ti II II 3605 
II II II II 38.2 
11 II I) II J,5 o2 
II " II II 29.5 
II II II II 4808 

fi'anlng. A. v. " Iceland II 3 o.5 
11 ti II 11 26 

The periods over which recoveries ware made ln those experimontD 

confo:c-m qul te cl,,,sely to that of the OrJgon experlmeni;s. In lal.11 of 

tho examplen except three tho 1•ecovory rates of l;he E.uPopoan experi­

monts ·were htr;her, and usually con st de:rably hlt:,ho1'" , t'1nn tho recover•y 

rote 0f Enrlifili s'1lo 1.n tho bout C')nd.l tion and fully :r ocrui tod which 

were tagged tn 191+9• Triese f'i~·m•es mir.;l-it 111dlcat0 tl·w.t the fish:l.ng 

intenoity 0n the heavily flshotl 81ropean grounds l s ~reator t~an ror 

English S')lo in Oregon watern, but because of tho pin corr0slon such 

a conclusion must bo viewod Hith caution. 

'rhere ts 'Jne tagging cxpo1•ime~t with which the recovery ra tos of 

Potrale solo can b0 c.omparcd,, In 1942 and 1943, Cleavor tagged 

Pot,ralo S'1lo off tho coast of. northern 11!0.shln_gt'Jn. 'l.1ho rocovery ro. t0s 

for those oxporiments by Novomoor 30, 1945, were 22.1 percent for fish 

ta.c;ged in 194.2, and 2lo5 por•cent fol• f.'isl1 tagzcd ln 19!~3o The amount 

of time ')Ver which the-so recoveries ~rnre mu.de c:mfo1~mc-t alm::>st exactly 

to 'cih0 Oregon stndics o Jn fact, tho ·i.;w) c➔xper:tmonts o.pe sind.la.r ln 

) most rospectso •rhe same typn of ni<Jl<0l pins wero used in both 



n 
oxperimon ts and tag1~ing wrn cai:'rl od out, f'r·om C'Jlrrmnrwinl vessels. 'J.'he 

ratos of recovery f:-?0m the 01 .. egon ex.po:c-:1.rnonte {6 . 6J(i f'rom the 191~8 

to.getng and 7 .. 6}:. fr•)m the J.91~9 tagging) ar•o ub011t ono- thil .. d those fo:r 

the Washington tl\gglng.. 'l1ho concluc:Lon to bo Peache d :r:com t,hlLJ com•• 

_)Pr:lson ls that fishing :lntonsi ty fox• Pet.rnlo sol1J e.long the Oi--egon. 

coast lo much 11ght0r now than it wo.s of'!' llc>i'thern Wns'l-lington in 191+2 

and 194.3. As tho o.bundance of the Pet:PG.lo ar,la h:is doclin od, the 

emphasis has sh:i.fted tn catching English and Dovo:r ... LJ0les. 

There are nn pJbl:J.s11ed rep0i>ts of tuggi.ng e~q:>01,i.ments 0n D">VtW 

nol0 which can bo u sfld for C".>mpe.ri s•:m wt th the Oreg-m exporimonts. 

'I'he recovery rato for fisL\ in tho bast wmdi i;i,,n and rulJ.y recrul tod 

to the .f1 shery m1.s 16 . .3 · p01~cent from tho 19~-9 tv.m~ln~! conDiderably 

less than 1w:rnt of the f<:Uropoan 0xpc1 .. l l.UOll'i;:3 c'.l t0d. Ago.iny tmy conclu~ 

sions r-egarding the rolativc f'1:1h:i.ng intcnsi cio::: of t.he tw".> &Peu.EJ 

( ) must bo approached ,1;. th ce.1J.ttono 

The 191~.8 tagglng vf Dovor• 1-Jolo gi vos such u pec11.llai• pattern of 

l'ocovery in succossi v0 year•n that this exp{lr:lrnont must l:>o oxamlnod mcn•e 

tho1•oughly o 'I'he rates of' 1."0cover•y for the Dover solo fr0m 'Ghe :1.c;49 

tnggtng and for the EngliRh o.ud ?otrule s'.>les fi>')m both tho 1948 ancl 

1949 tagglne decJ.ined Pl'.pi.dly i.n succossive yen.l's as :7.s expected., 

"F1
POHl -~he l),)ver W)l0 tllf!,P,:0d in 191~8. 11".:>WGVGr'' 17 PGC') vortes Hore mudn 

1,, 1951 9 c0mpt1.rec1 with 11 Y'<}C'WO.,.,:J.es ln 1950, l;? i"1 1.9~.9, and 4 :i.n 

194.8 

It wan a _-,;>a-r•c11 t clur i_ng _t1.1e 195J. fl shlng season that an abn')l'maJ. 

number of D0v0r s,:,le tags uor13 bo:l np; rcc0ve1 .. ed f.'r')m n tr:t p lllade ln 

Oct-:>bm." 19),1.8., On this trip 11~.2 Dovor 3')le ~Jere t;aggod, w':'11.ch C')nst:i. ,~ 

tutod 30 t> ercont af tho total nurnbGl' (l1.7 !.i ) of Dovm• :;ole to.gged :l.n 

) 19Li.8o Of tho 17 rocove:r•5.e:i :t11 1951 fr0m the 1911-8 t8.ggi. ng, 1.5 (8fl~ ) 

· wo1•e t'r.'-:>m tho Octoue:i." t:t•ip o It seer,iad npparent t;hu t ·i;hl s Oc t. ooer-
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tl"1p was yieldtng s0me r8.thcr vecullar• rosultB and that j_ t should be 

unalyzed further. 

This tagging trip was mado m1 Octobor 20 and 21, 1948, aboard 

the dragger Jimmy Boy and all t;.;.1gging was dono in tho customary 

manner. Most of tho fish were tae;ged in depths 1",mging from 59 t~ 73 

fathoms of wate1" at tho east end of the Astoria. Canyon off the Colum­

bia Rivero Thil .. ty of the fish were tagged whlle cmr•:)Ute t':Jward the 

North Jetty of tho Columbia Rivero 

Thirty rec0veries were made, to January 1, 1952, from tho 11+2 

Dover sole tagged, yielding a r•ecovory rnte of 21 percont. There 

were no recoveries in 1949 bccnuso the tagging trip was 0ne 0f t~e 

last trips, if n'Jt tho last, made f">r D')ver s0l0 that ;y-earo In 1949, 

10 rec0veries wore made; in 1950, 5 recoverles; and about 2 or 3 

s~'Juld have b~en expoctod in 1951 at thin rat0 af decroaseo 1nsteud 

of tho 2 or 3 recoveries ex~ected, 15 tagged finh were found in 19510 

What 1 s the mcpla'1a.tion for this relatively large tag return 111 

1951 contrary to every expectation? One possibility ls a large 

i ncrease in fishing of'.fort durlng the 1951 seo.s:::,n, Our statistics do 

ll')t indtcate an increase :ln ef.f'or-c unywhnre n0uP lar•ge enough to causo 

the so rosul ts, noP do the retul'.'ns rrom t ·-ie 191+9 tagglng of Dover sole 

indicate such u poasibllity. The boat explanation seems to be that 

these tagged fish did not distr•ibuto themselves randomly in the 

populatton, but rather stayed in 0no group and fox• S'imo unknown reason 

this gr'">UP became extraordinarily available to the fishery in 19$1. 



Mosh SclQe ti vi ty 

Five charter tr:ip~1 wero made on A:3toriu otter• t,r•u:-;,-1 fishing 

''J vessels this summer us a C'1nttnunt;i•:m of 'Gho 1•e:30n:,;>ch on tho oscapcm0nt 

( ) 

') 

The fLC'st tr:lp aboard tho 11Dcs·i;i11yH was of throe days t duration, 

1'.fay 14, 15, and J.6, 19Sl. Ten drnr,s :,1er~1 made usi.ng 1.5 ~nch, 3.5 5.nch, 

L~ .. 5 tnch, ai1d '5 .. 0 inch. mesh cod. ends. F0tu' and a half inch moH11 ne1;s 

were used wlt~ all c~d ands. T~c smaller MUS~ O')d ondE tended t~ fill 

with mud. On this trip tri.e 5.8 inch c~d oncl was attached t0 the 0nd ')f 

the li. 5 inch cod ond whieh was lef't ')pen. 'Phis al so fl lle<l wl 1ih mudo 

Tli.e small mesh c0d ondn and the tw-:, cod. enda ti od tandom pJ.•0ved too 

much of u 1..,ad for the "Destiny" which_i~1h_e~; ~nd0:t•-pow0rodo 

The size of the sLunpleB wa.s not lare;e becaunc f'0l-1or d1•ags ware n11.1. d0 

wl th each of the varlou.s sized cod ends. 'l'lle value of sum1)lcs ror 

tnd:t vidi.:,.al compa1•l sons was therofor0 weokcnod., The m.,.d;crial was u:rnd 

together- wi ch tho othoP trips iHlCW, and appHai.;S in tho combined de.to. 

ln this pepcrt;. 

Ancither, C'>mplicatton arose OH this .f)1'\Pticu'J.8.P tr.•-Lp wh:i.ch exhib:i. tcd 

1 tsel f when the :li:d;a ror the potr-v.lo and F..ngll sh sale wer•e processedo 

Small f ·1 sh of thoso 'two speelo~: HnPc not p1' ,3sent :i.n any abundance 

wbich rr1: ... de 1 t llp!)Ollr t;}rnt tl10 r.ma.11 rncsl-i c;')d onds were n0t retainlng 

t:1.e small rish. ~~mall Dover> s0lc 1-rer•e ;:rresont and t~10 dlffe:c-0nce in 

selectivtty C')Uld be anen clearly. N~ sel0c}ti.vlty appeared usi.ng 1,5 

inch, 3. 5 inch, and 4.:; inch C')d ono.s fo:e cl th.er i>otrnle 0P E.nglish 

S'>le. Selectivity of these spocios was upp:.:1.rent only usinr.; tho 5 ~0 

inch cod endo Unfortunately, ::,uch abex'rations nr<:, d:l.fficul t to det0ct 

at tho time of tho oxpnrlmento 

C,';l. tches of tho vari.')us si:.rnd rn0sh c~-d ,mds, '.~ho :1a.mplc1s w0ro n towed 

J.n bu1,11:.p ss.cks~ '11h0 t1cigh'cs of tho catcho ,'3 fr•om the cod onds wc1r0 



\J 

[ ) 

obtained as wore the weights of the samples. It waH plunnod to use 

those wetghts in testing the tt1eory that the larrer size mash n~d 

ends produce larccr catches of rnar~etable fish, but Jue to the 

ahorrancies listed previously, and to the fact thut tho Dover went 

fol' mink fi:-J0d, no a ttei:1;-)t was ma.de toward this. end. 'l he fl sh wore 

well p1•esor-ved on t'1i s c0mparn ti vely sh".'Jrt trip, but t'1e burlap had 

an i ns,J1a ting effect w'1ic1:1. v10uJ.d p')ssi bly cause t'1e fish t0 spoil on 

catches in t~e ~0ld was dtscontinuod ~ 

F0ur charte-C' trips ,,,ere rnado aboard the "rz,.,se Ann Hess'' i.n vurious 

areas alo~g the coasto On those trips a cod end with u mesh of one 

st~e was fished for a day and nt the end of ·the fishing day , t1e cod 

end was replaced by another with a different size mesh. This cod 

encl was then f'l shed all the fo~_lm..iing da;y- and r0~lac0d the ncx c nigh.t. 

This allowed an accumulation of larger sumples taken from a la~gor 

number of drae;s with u r11lnlmum loss of fishlng t:Lme., ~('ho pI''.:>C•3ss of 

changing t~e cod otids ~cquircd an much as two hours. If fishing is 

sus ;.rnnded clur lng the day t~ change cod ends u fu:tl O.t>F.-C: is lost o A 

met~od of changing the cod endu P~p1dly is ·being considered for r~ture 

experlmentso 

T~e same area was fished 0n each succcedln[ day. N, ap~arent 

dtscr>epa-rici.es were evi. danced u:~ing t 11is t0cl-inlqu0, and l t was YJ.0t 

c0~sliered u disqualtfying ractoro 

F'0i." compa.ris0n and analysts Lhe data C')llected on the f'ive trips 

have been C'>mblnod and are shoun in this fo:rm in P'igur.es 10 to 150 

F'1r;ures 10 to 12 are the unsm'>Dthcd and 1.maq.justed C')lll::>ined da cao 

1-1.nalysis e>f the d~ta in this f'orm is '_mp')ssible. The difference 

t_) betw0en samples tn this f'')rm exists ~p;_ma1~ily bec..1use it is prac l ica1ly 

impossible to dcitermine the sun1pl0 size in the fi eld that will muka 



n 

( ) 

(_) 

80 

70 1 

I 

O· 

)0• 

40 

~ 
0 
C 
Q) 
::) 

CT 
Q) 

Lt 

20 

10 

16 

Figure 10. Dover sole lengt h - frequency 
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Figure ti . English sole length - frequency 
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Figure 12. Petra le sole length - frequency 
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Figure 13. Dover sole length- frequency 

1951 Mesh Experiment Combined Data 

'.::>moothed 3's Adjusted to 500 fish > 40 cm. 
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Figure 14. English sole length - frequency 

1951 Mesh Experiment Combined Data 

Smoothed 3's Adjusted to 400 fish > 35 cm. 
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Figure 15. Petrale sole length - frequency 

1951 Mesh Experiment Combined Doto 

Smoothed 3's Adjusted to 100 fish at 41,42 and 43 cm. 
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, . .,. ppu~t;lcully -:me o.nd t.ho tw.inc. :rr tLo sallie JJumbern or ·.large flsh, 
\ ) 

( ) 

I ) 

1-rhich D.ro 11 L tlo n ffec Lod by cU. ('1. oPCDenD fn mesh Holnc i,:t vl -Ly, 1,,10:r.·e 

tuined by udj1..rnttnr:; tho sampJ.eo tnkcn to ilwlud0 tho BDlllO numbors ~f 

largo f'isho Our narnp) ca have boon ::id.justed S'J tlw.t ·i:;he nruno nu.rnbor 

of largo f i sh wero taken by each cU r tm:·on i , mesh 3iZ0 e;,:1d ene." Figures 

13 to l~~ BiYe the nm'.':lothod nnd adjuucod ue.rnplcs foe ·i:;be Gbreo npocioa 

tnvolvedo Ta tho 1.8. t t01." thP00 fl gures han )Oen o.cldod the i~hrco yoa>:> 

avera(!,O market length f'reql.lenc) nrnnples f'o-.:• the ycJar•s J.C)!i.8, 19!~9 a.nd 

the fi n1torrnen C,9.n rnni>lrnt" Ii' u1J i;lw ft r311ermen 110r•o to une ~ o '.) 
11 

mns'h cod onds they w,u.J.d pP•)bul>ly 1•ntuln al 1 tho 111ap1-. 0 ··~able ft sh and 

allow the smull unsaleabJ 0 r :i.uh i;1) :i,11.,vl. vc to be ca1112;1":d; la top 1-ihon 

they ho.vo r-oac:he<l rnnrk'ctnblo t:'i.z,)., 

catcheso vie c-.h0sc t.o -to1•rn :..vi t1rnnll f'inh nll. tho fish und01" the ~,iz 9 

at which -mo ho.lf 0f' the females 'have reachod nw.-cur:i.i;yo It t·1lll be 

small n s~ tl1nn t·110 r:t shcr·m on ,,1ur>kctcd '.)n the n veragc fo1., the thl•ce 

yoar Jm:>'l ":>d,, '1'hc scc,,nd C'.)lt.mrn bnsod up•Jl1 t1:1e v.v0rng~, 0:c·egon lundtngfl 

have been cH t.warduc.1 hy tho f i. n110:..,mon 1 r nny 0nc '> f' tho tl1Pec:i mesh st zoa 



\} 
6JO,OOO p•:)Uncls 'lf Pccrnlo w n'o siini:Laialy lonto Colur,n'.. th1•oc convcrtf.: 

It has been ah own that l>y ad0ptlng S. 5" mesh cod onds on t 11eir l-t-05 11 

mesh nets the fl r:il1er-men C'J ll l<l rcduco the waste of sme.D. fish to u nee;:• 

h0J.p perpetuate the fi sh<~ry u f t 110so spec:i. os at u mor e;. nearly rno.xirnum 

;yiel d, but 1wn•o c·rnsor>v0. t :lon may 00 nooded to moi11tai.r the highest 

porpetunl cr0p of fish, espocinllf for P0trelao Table 25 gives un 

ldoa of t he actual c')n scrvatlon n CCoc:ted by v ·:1.r5 i)us si~rns 'Jf' mt3sh .. 

"rM. s is based upon o.17.ow-i. rt[!; tho S'O pcr>cent ma turn f0rnB.1es t') escape o 

" D cl 4 r.' 11 ' r1 e ., ,,_, 1-,t1. 'L. ·L "'· ~ c' 11 ·ni G • • 1-- o- ·'. ·.Jc" ,., '' i ·., t.;.\ o,) J I ,) . .. • _ \,,, ,) ,, ':J oJ ' L t_,·- 1J J.<.'l. J. O!JCGj)Grn o nt c,f f orr.o.J. E);3 • The 

( ) escapement of Eng1J.sh sole :i.n Hmn:U. 1,rning 3uS'' no3h? f'o.:i.r to g•)')ti 

u s1.ng 4o5" mc::1h, ;md h 11:)1 us5 ng :; ,S 11 mesh., 'I'11c1·0 was :u ttl0 e :-JCb.pomcnt 

of PetruJ.e 1'mna1.o:; fol' tho mci:h 13_i_ 60fl tested., I'i' i.>c-c.l:nle ar·0 to be 

pP<rnervod, lnrgep mesh c:od oncl.r: r:,irnt be u:rnd, but ~rn t.hls mlght 

el:l.minate 1:1 J. e.r>go par t 0r th.(J cd;l10r spec .1.0.s in tho co.-t.cb. m..wh actl'.Jn 

Cf'n h(U1 dly b<} rec'.)rnrncnded at thl:i time. No knot·1J.od.B0 :l.r- n.vaJ.Llble 

to perrni t tho ad,)pti 'Jll of an t:aca,.)Ol':lcn t, l'll t c1 nec nss :-1.r-y to ;.ix·o1313rv0 ,::l 

spect es in a f'i sher;y. N'J cmo hi:w s h '.){,m th~l i:; the oscapcm0nt of' a 

dofin:i. t e number o/ f'ernnJ.es l1ns pi:o(1uc cd nny dc3finl tG nurr,bcn• of fish 

tho co.tch pe:e uni. t ')f fislr.i'~c Eif'fort must '.)e rnado to follow t h e3 

rosults of un 0Yl ntlnf:: 08cap,,mwnt r>n i;o ,.,r f'ornal c. ~i a 

C-,rnpJ i cating f.'uc t ,,r1s v1i·: ;1-i-i'1 ·i;'l-10 f" l sJrnry mo.kc the nc1.rJpti'Jn 0f 

', ) ~5o~ 11 PJesh by t1-w ·i:' is':1.ormon d.i.Cf.tcuJ.t. fhs ,:ifish v.11d d•Jgfish nh11rk 
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D0ver sole -- ----

3 r, 5' t1 mesh 
L1.c 5 H mesh 
5.S" mosh 
J.951 Landings 
3 Year AvE:n•a.go 

Dcsb.>110t:'.i.on ')f ~iu,11 ~,u:1.0 
19s;1 f·fosh E.<pc:rlmen'cs 

38 cm. (15 :lncric r) •::-

1,, sme.1le~ ·Ghan 
39 cm, (15 .L~ inc11:)s) 

YoD.vly total 
P•)U '.'1 d13 'Jf 
Smo.J.1 fiflh 
Dlsc:apde<l 

2,150,000 
J., S C>O, 000 

370,)000 

English sol0 30 cm. (J.2 inches }-::• 

}; < 31 cm. 

3.5 11 mesh 
Li.5" 1. ,. mesi-1 
5.~ 11 mesh 
1951 Landings 
3 Yeo.r avorago 

Pot1"al0 · aol0 39 cm, (15 ~4- .lnches)1:­

% ( l1.0 0r11 ., 

~} Size at which femalon Hl"'0 so;{ mo.tUl"Oo 

],lr0.,000 
1,600,000 

360:,000 

'?,600, 000 
Tt0,000 

· 1;6,000 

1,110.000 
5;:0, 000 
24.0 , ooo 
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3.~ 11 mesh 
l1.05 11 meah 
S o.511 mesh 

_Engl1:,:3h sole 

'\ s; 11 .J. mesh 
~-- 5" rn.esh 
I:' 5'' mesh ') . 
Pe·i.;rulo a,:,le 

3.~ 11 mesh 
l.j .• 5" r,1.eah 
5 n_s; 11 mo9h 

.. 30 cm . 

- 39 cm. 

110 oscHpemon-t 
nc, oscnpo.1non-i:; 
4c!% 0scapmn0n i; 

(12 lncbos )~:-

12/b escapomont 
604 escapement ,o 

8L1.1l escapemon-t.; 

( 15 . I+ ineh.os) 

no oscapemont. 
12 % 0ncapomont 
22 % encapom1;,11t 

• 



pulled ,mt ')llO by one f J:"Jm l;'w large meshe:=. Dogt'is~1 fishing 

\) has not beer1 purstied oxtcns:l voly .1. n th0 past, f aw vo~1 ~•s :, but tho fl s·~ 

do a.ppcur Jn the. gr>ot1ncls ln thE: wlntei> m~rnths ancl W>lJ. tel. ue c1. rndsancc 

at that timoo Fb:Jeflsh ar·e tahet1 ln doepe-r.> wat0!'s ull yea1·, and the1°0 

l ) 

ls some gilling w:ltb th0 4.•;; 11 me:f,1 j_n pr•ntrnnt u s r: ., 'rl:.o f:J.sherrnen 

C'.)uld n ,:,t be expected t o use J.llrgcr· mesh t:'o:c• ,::ap·i;url.ng thenei f:lsh, 

especially as t be;.-,e ls n o Wc~Dto ot frn10.ll utrma:l'.'kc~,o.bl e Pc-1:::ief'is~ in 

t hese catches~ 

I t is a T-at'iei" gener al ~)ractl.co for fisri~rmun t-:, add 0P d ·')Uble 

back an-1th er- 1aye:e 0f r~esh t ~ th0 cod ends ')f tholr not.so 'J'1.1is is 

the f'ls"u.ng v0sscJ.. }3nmp1es tnko·,1 in th~ pa.sc 'ln<H i':o.t.o tha t t :1.is m:.1y 

hav e t h e effect of :r:eductng tho 1?10sh s5.ze approx:,matoly '.)110 half inch,, 

C::"Jd ends d~ub·l eel tn t his mo.nneP may 'cuke smv.J.l f:l. 13h at a rate c-:,mp ar-­

able to single c~J u1d8 appr'.)X-tm11te] J ~mo half :i.nch s maller :tn mesh 

slz0. It is plannec·. -cc., expcPirner1t 1-JI. t h d:)u bl0 c(,d 0nc1s :ln future 

studies as . t t l s foJ -L that-. cDmpa:,:,9.blc osc apen10nt 0r smulJ. n . sh co.n 

b0 gained by usin[; lrn:-gor ')l.ltolcl0 monho 'I'he t"o.tc 01' giJ.llnt; of 

rc,sefish slnuJ.d a.J.sc, b0 estubl'.i.shod. 

E.nfol''C:emont >f uny mesh regulut'i.r;n cou ld bn:,t 00 eo:ed.o<l 0ut 

by maktng the P')SSEH:s-Lcm of' mnolle1' ·cJ-:•.an ~1'0scrlhcd mesh :ll:Lcgalo 

tn.k0s place boy-md the t "lroo m:tle llmtt and is nOl.so ptt::'fmed by f isrio1'rn0n 

c0ast and the desl:c>od c0n sep-;,ati0n c>f t 11ls fishrn:-y wauld bcJ dc1~nagod v 

l_j Any mes·ri 1•ogulat1 on s"lcm.ld bt3 mado 'lr) c,J .. pc:eutton v-6tl:.. vl a.s ··,-',.ngt,m and 

California to bo f'uJ.ly off'ec t:\:. voo Seu.:1,, .:10.l mesh 1•e~~u: .<).tt::m:, 1,1:)ul.d bo 

equally d:l. i'ft <:ult t o sot because th•J ~p<:ic l Gf wh:tuh :il oi.lld bo peo toe "t.11d 



oecur all yoa:r.• in t he r ioho:,.•y. fkqu:l.ring tho f.i _.3:1nx•c,1011 to n~10 lc..r'r-;c,:r.• 

m11sh f'Jn so Jo (,nly Hould bo diff.'lcult t0 rmfot'co. It 1,wy l>o nGcossc.:r-y 

to 1-)ave S')TI!e r~il11n['; of' r')i::efish. in 'J1'dor e.<lequn.tnly to pr•,:,i;oet tho 

stocks of sol<3 c 

It shcmld b e rnont:lonod th9.t tho mefih mor.sm:>·;;r,1onta use:d tn thti:: 

woPk have boen take11 to includo -:,no knot wt ·i;b. tha mo~J°n pur·aJ.lel nnd 

h old tauto A r•ulep :ls hutted uga.inst tho lrrni..d,;1 uf' 0n0 knot end 

read at tho o tlt.sid0 etle;e ol' tho rext knoto '11hJ. :3 r:1eth-:>d acGo:,•ci.s wltb 

the Oregon law 1,,ihicll states that a mcrnh mt.\ot br~ nwas1.E•od f'.i'.'Oill -tho 

center of (')ne knot to the c:entcw of the n,i:icto Ut1.fol,..tunatc:l~, 1 a smc\11 

fish enc')unte,:-s the opening from tho t ns:lde of 'J'(VJ k not to t'ae ins:1.dc 

of the nex1; kno t in its attempt to esce.pe the net,., Aluo tmfor' tunately J 

t~ick nett! eould bo :t"ieged with largo knots or S')!li.e device to ctPcnm= 

vont the law. F'or n mesri r0~ulation to .be r).f m•J8 T, 1raJ.u3, the legal 

( ) m0triod ,.,r moasurine· mesh s,,_vmld be aclju:rtod to sp<3clf~, the ~d.1.-0 of 

the openin~-r. r>0qu:l-rod for t'··e escc.pemc3nt 0f' m11a1J. •·; s h . G,:,c1 ends 

l) 

m~e usually C')nstructE:d 0f 120 rM1diwn lu:y- C')°Vc,·,n i:,1-):~,o.'Jd whic:h. rnnkcr; 

up lntn a knot ~me '1aJ.l' i nch lone . \i\)r fl.vo -tnch rne1~'1 legal. n,oasul'e 

the actual mos~ :J pen i.ng W')L\ld be ~-• 5 ~.ncho f: ., 1th0 CalJ.f0;:•nia law 

baoed on L~ o:, .Lnch :l.nsid0 mEHJ.Sur~inton'G ~.s lclontleal wlth our• S ,(l l nch 

mesh aa we meaHuro ~t t~ includ e one knot~ 



n Tl10 mm,ket so.mp].inz p1·oc0dure:3 for· D')VGI'~ Euglishr and Petralo 

sole ha.; beor: rn0c-.t':'lod n,:,1nc1wh·:i.t <.1uri~1g t,ho SLilllIDO)' soas~m (beg:1.nnlng 

l'.1 June) 8i' 19~:1. Tho sample a:lze hat: been tncr•.;1,wod f.:i'.'om 208 t~ q.80 

fl sh a.nd thf-l n1.unb0Ps or otuli ths ta.lrnn w0r·e rai f1od f:rom 25 to 55. 

It ls h')r;>od ·chat those mod.li'lcutions w:lll p1'ovlde ,'J. bettor in::iight 

into th,::i ago <!')rnp0:31tlon of tho stack:::i of' impor•t.nnt flntf1.sh5.n thls 

area. 'rhe 1°0stllts, {io far~ of the 19H3 and 19W-9 tti.gging indj_cate thnt 

thore ts litt;ln 'Jl:" no moventent of tho Joc.?.J. fl~h •JL'.t of the nt>ca .• 1'hlu 

is especially true for the DovoP s~l~o 

Tho resu1 i ;s ')f th0 111:u kot sarn1>1.i.ng pt•()e,ra::n iirrr>ough ,Tuly 31, 1951, 

are discussed i.n tho .f'J n-,t-,tng pa:,.•a~·eD.plw b·.f sp0c:_i.0s. ·rho i'isher•.nen 

did nnt f'isl, dr::i. .. in!J W.>,3i; ,-, f· ,•;:ay duo to u price d-J npute sr.i tri.nt r0p;u.lar 

market ::rs.mpli ng didn't begin unVll June-~ 

Dcvci.• s,.,11) 

Dul"ing J·u.(le and July, 12 -mmµle:1 (to,~.a111ng Li.,411 tlsh) :,f Dovel• 

sole wepe tBl{m?.. Nine of tho:rn Gwnp1os ( i,o'i:;a.lllng 3 ~ 2:i6 f:ts 11) ~-1epe 

tal<0n fl'.'')m catehe/3 me.de in tho :t.1J•Jul o.r•;;io .• 

All the otol.l ths ( ()60} fpo.m tho 12 sainpJ es hn"irc twnn Pond once 

wh:.,,10 fposho SinG-:1 th0 Jh-ve1 .. otoll.t1J.s D.I· t:1 no di('J'.lcu.J.t fie, roC\d af't,01• 

pr0:longc;id st'),.>Hge :Lt Nils deciclocl i:)w.·; an ~•. t,·;;mn.9t r,lJOulcl be mado to 

read as many 1u: p1wsib10 Hhilo th0y nro fP•3nb to <l.0te:em:lno if theii> 

readability can b11 inpl")VecJh A r:;r1dtng sy;,;t:1m f'oP otol:\th roadab.tl:tty 

(A, B, or> C) wus nsed. :tn 0rdor• to hav<~ ~nmo m<3ann of' c:()nlparir:J0n 

'!-)etueen tho :c>eadlugs of fresh nnd <it1Jro("l. Q"Gr)li tho, 



() 

,. • ( J •• . •. 

Dur·ing JU"i"le and J"uly f0ur snr,1ples Ct , YJ8 fl s h ) -:if Englti::'1-J w,lo 

were taken. Two 'H1mplos (800 f:1.L-ih) wGro t.ak~n f:,:>'",1:1 <!n i .. ci10a in r.h.0 

Nono of' tho c,t011 ths hi\ve boE:n i->ead t.o dnt00 Tho paucl i:.J of 

F.ngllsh uolc samp] es has boon duo to ·i~he J.c.\ck of EugJ.:'!.sh ::i0lo J.o.nd 'L rq3:a 

in Ast.01•ia. '!'ho f'lsh0rm0n he.vo nc,t b,:ion fti:i ing fo11 h1oso .t'.1.GJ·. 

th,\1. t tho Dov01., soJ.e ar0 moPe a vul. lablc w:i. -;_;1-l J.osn trouble of' ao;:,t l ng ,, 

~To Peti->a.lo sole wePe aampled dll,~-t n f ,Juno und -:mly two samples 

( 7 11.3 fish) dur'i. ng Suly. The prtnci.pal potr-c•J.c S')lc f'i :Jhery 1:10\-i 

() t11o nfnremon ti ·mer.1 pl'ice d'i.sputo, t~P- itnt,n•i n fJ.o e t. w£•. :J :ln p•:irt dm•ing 

t'!'lo time t½.0 potr>: tle were nlonttful 0n t110 1.(>caJ r;i•ot:,nda~ 

l) 



Llf'o- Hlstory Studies 

Moat of the 1.r01•k has been completed on the length-weight relat1.on= 

ship, time of spawning, a~e and size at maturation, and fecundity of 

Dover, English, and petrale sole .. 1'hus i.t was decided that some time 

could n0w be allocated to studying the onrly life histories of theso 

three spec:l es. Whet>e are the larvae and ju.venl :Lea found? v!hut is thelr 

growth rate? A host 0f 0tl-\e;:, such questl')ns can be raisedo 

The first puzzle to be s01.V(~d :i. s por'i.aps the m0s t di ff 1. cult. That 

ts, where are they f0und. Since even tho spawning grounds, if such 

specialized aPeas exi at, aro not known t'')r any of the three species 
1
, 

the problem becomes indoec1 d:lff'icul t,, 

Our tools for the search c0nsist or three types of neta, a boaoh 

seine, a shPlrnp "try-net" r and o.n otter truwl cod-end with 1-1/2 inch 

mesho 

The bRach seine was designed f0r two=man operationo It is to be 

uoed on tho boaches o.r tho buys and ocean~ '11h0 not ii; 70 feet long .-. 

Two 25 foot wings (J.J feet d0op) aro attuchsd toe cantor soction 20 

feet long o.nd 20 feot d0epo '~'he mesh ln tho wingf: ls 3/4- inch, whilo 

the mesh in t}ie center sec tl on is 1/2 inch.. Two main lines ( 3/8 inch 

manila r",po) oach 2::)0 feet. l'.Jne; are used to l-iaul ln the net. 

'rl-ie "tt"Y••net" ls o. mintuture otter trawl net, C')n;plet0 wi.th 12 

inch by 20 t.,c½. ..,tten• b')ar·ds, Tt ls ap,l'')Ximately 16 f.'cet l0ng to.pm• .. 

ing wtth a depth of abnut 11 feet at the wlngso T~e mes~ ls 1-1/2 lnch 

througlnut . Thls typo ,,f ne ·i.; :Ls used b;· the shrimp f:l.s11.ermen Q ff the 

Texas coast for p~c>-:,spect:i.ng (hence the no.me, "try-net") for shl'irnp 

scho0ls. This enables the fisln.ormen to a.v0id risl<i",g theil" la!'ge 

1 ) (and expensl •·o), :,_:,egular shrlmp t:C'nwls until a school ')f shr>imp ho.a 

been located. The net; e.llegodly has a working depth to L~O t'ath0rns 

according to the manufacturora It will be used in the bays und outside 

the surf in the oceano 



Tho cod-end wit~ 1-1/2 inch Monh which was ~rdorod for uso in 

the mesh experiments pro0sen'i:is c0nni<lerablo p~o tsa fox> uso :ln fH'ospect= 

lJ ing for• those smn.1 l fish. '11he co<l -•ond was bull t to standurd specl f:t c 

cations with regm•d to the ree;ular cod-ends used by the ')tter• l;rawl 

fleet . It :ls app1•0ximately o.s 11:)!}g and as wide as t hc:3 lurger-ri1eshod 

codcencls Q 

The f'ir•ot tr:l.e.l of the beach soine occuri>ed .Tu.ly 5, 1951 on the 

Clatsop Beach (0.9 and 1.3 m.tl0s :3ot.1.th ')r tho South ,Tetty). The net 

was fished in u lagoon lylng betwoon the mu. in ci~ach uncl a ·'1boa·:;-ba.r'11 

approximately JOO feet orfsh0ro. 

Four sets werf-> made du:ri ng low low water slack~ but, no flu tf1.sh 

were caug~t. l\ f'ew porc11 and ~:-xno sl-irimp Her0 the ~nly specten 

enc0untere 1 • T11o act:1::m af the surf' cn.trnod the eop·}: 1ine t0 'JV9r••run 

the lead line ln t½o surce at ~ouch-cctgo n0 tha~ t~o net al~0st 

ernptled itself. Tr a four t0 E:ix root bng could be added t" thls net, 

() this difficulty W'JUld pr'Jbably be olimlnntedo 

) 

·rhe second tr:la.l occu·r>red July 6 in a .'3mo.11 lt.ig(>On ( 300 foet · 

wide and 600 feet long) J.yinc; to the ll.mch,m•d or th0 main surf:tino. 

Again four :rnts wore mnde which 1rnt'Led cr1 ab:3, porc:h, sb.rirnp, slmd solo, 

and cottids in '.)r>d0r of abundance., One aot notte<l u11· the crabs {62, 

')f' all sizes), t·ihilo the other set,fl net-ce cl tr1)m -:>ne to tw<:> fish ee,cho 

In this case there were no waves nr su~f uetion to invert the net so 

that it can be so.roly presumed thut no fiHh were lost in this mannel"'o 

On Jul:y 25 tho boa ch set ne Hns fl shed :l n T1.1J.wno'Jk Bay ( C1•a.b 

Ha.rbor-) but no flatfish wero caueht. q')WGVO"P_, 2s small sa)Jnnn (down-~ 

stream mirrants) wore captu.rod. 'i'"ie s tr~mg tidal cuPriEmt~ carPt ed tho 

net a cnnstderablo d-l.stanc0 up-bay bef01"0 the net could bo 11au7.ed inu 

J?r,.-m\ t'10 l:"Lm-tted uso 'Jf th.ls s0lnl';l 1 t D. 9pears thnt a bag must be 

addJd to tho net so that lt will fish 0fflc1ently ln the s urfo Aside 



() are sea1,chlng for• cb n-::, t inhn.bJ. t ·,.,h0 m'ons ! n tho ocew1 av1:,ilal:,lo to 

the beach seine" 

The "t1~y-nnt 11 wns :first used on July HI in Ti:tla.mDok Buyo J\ spoP"t= 

c..ruiaer was cha}•tored and nix drngs (1S=20 m:l.nutoz each) Hor:: n.nd0 1.n 

di f'ferent af'eas ( Ci--ab Hn:eb ,r to Cc,ast Guard Bc.,a th0u co in 18 to 36 fe1Jt 

encountored: 1"0.p:.'. s tex•, --'""""---- · Co 1JL''"J due tu s 
., -· ---·' 

spo (? ) , 1. 'I'rie.rn pe.-1ul t.:.; d.0n I t indicate B.ny /~;rea t s.bunda.nce '">f' E.ngJ.l r.h 

English s0:Lo rn.ugod Ln si_z·:: fr,,m T5 to 9~ nd. lJ.imot,)r•s~ 

On ,July 25 tho atPy-r1ot 11 w:i.s /.tshod in Yaqulna Bay on t1w chnrt,2r,:-,0cl 

boat., "Bobb,>7 11
" Th:i.s trip was v01·? r. nccessful. A t,ot,:i. L of' 3'i.J l~ngll sh 

( ) 8olc wore taken,, Of these, 22 wei•e t a.gg,~d uncl 1."etm:•ni)d. to the t,11:J.t c1• 0 

small SLU?f-smel·~ t.agu ( c>ct·:=}rsen type: 3/S :l.nch dirnneter) \-rnre i.'.313(1 to 

tag these f l sh ,, One starry ·C-loundcr mm 8lBo tagg,3d at. t.hc Ganie timo. 

The EngJ. :t s11 s0l 1 7.•an,~ed. 1.n s:lze J'1•')lT! 5~ to ).75 mi J.l:1.mot.ep:3 t·rl'th a 

principn.l made nt 11'::;= :i. ll) mm o.nd h seci)ndary rwJdc ::i.t 100~ lOlJ. rnn1. 

number s i n Tillamo,,h Bay. Apparently thGre ar•e no Dover ar petrale 

study bC;:1 c~ntinnecl by f.i. ~h'.i.nc evm•y t1-wo0 01' foul"' H0ohs ln YaqLdna 

· fish enter the bn;y- and when th; y J.cavoo ] 1~ rnE\y o.1..Jo be t1eco :rn fl.:('y to 



n 
to ca2=>ture the fi:3b, :ti~ ·i;11.oy onto;·• -t'fie bv.y 1ls pe.1agl.o J.o.rvre., It. :1.~t 

h0ped that a s'i.mllar pr>-:>gre.m et:m ·)o star·,;ed tn t,hc ~-ratoPfJ 0uts:l.do tl'J.c 

bays durin~ the n0xt year. 

T110 ,.,ttm." tPawl crnl--eno. wt 'ch 1°~1/2 'i.nc'-1 mesh. may rd.s0 to -,r 

considePable -valuo in flsli'lng ror these juven'i.10s in t.hE: (>CEUll, An 

<'3Xcellent sturt wo.s rnad.0 011 Dovo·r'.' sole dut>lng tho month 'Jf' Vay whm1, 

during the O')Urse ')f a rn0sh. exper i.mont, ·chl s coc't end was U:JE,d md n 

consi 1e1:-able numhor ( 225 ) rnnall 'D'.)1rer sole wer0 captu.PE.1d., 'rh.3se 

small f-i. sh ranged fr- 1JN 10 -co 30 cm. Ot0l:l ths W€•I'G ta\rnn fl")In ;:111 t.he 

small Dover and the readings indi~ated that porti0ns or tho year 

classes I thr~ough V wnr0 p•0scn t -Ln this sample. 

Su.bseg_uent u i~t1:,mpts, however>, have not yl0lded o.r.y moPE, .srna11 

D,ver, English, Ol." p0tx>o.le 8010, but :7. t is po3sib1e tl'w.t, th.cse small 

fish are,...,0t to be fc1.md. seat t01°ed throug,hou t the rna5.n f.'.l.shing groun.dD o 

() They may 0nly frequent certain loJatlons. 

!) 



() 

As ment1.rrned :tn tl,c precedini:,; 1r.~u•ine F':LJ'r1ertcs P1•0p;ress RE1p,:,:r.•t 

( Feb-1\p:<• 19~1 ) :~ho ot".lliths ·cr.>m11 t ·.nder:.Jl:?,ed D0ve:c- 1 Engl.i3l.1,r. ancl. peb•ale 

sole h ave beon 1~0J.le0tccl. in •)rder ti::> hnve a 101~ies t1woughout ·Lho ;y-<~ur 

with whlch to d ,)t0I>min0, i.f poss:i.hle, t h o timf'l of annnlLH1 f'oPmt:.t5.o,:-:,.,.. 

F'm:> t1.0 p01• l od :>f May thr>otlgt. July 19.51 D. to i;al of 56J otoJJ.ths f':Mm 

Dover, T:!,ngl:i.:-3h, c1.n.d petrul(;) r.ole have bo,,,n no].lected., Somo of theso 

c,tolithn h a.v0 b ,30l:l reacl. 1"Jnee, but none h .. -i.vo been Pead t.w:lc;C➔ o 

Tho Dovo:r• aole 'cotaln (313 otoli t:•rn) by month aro: m,.1.y, 225; · 

"Tune, · 38; aud Jul~r, 50,. 

The lmgllsh nole totals (189) ty mo:atb. a1•e: May, 16; Jun0, 107, 

and July, 66. 

Th0 p0t:cal ,~ nole totals (61) by m,:mth m:-o: Ha;5I, 10; J'une, ~4-; 

and July, 7~ 



The soa.son tHC: nbout ton days Ju.to Ln r.tartlng of.'.' the C>regon 

C•)ast, and than i;he flriJ. war,, not caugh'L a.bt'ndnnt]y. Some ,!00 

v0ssels we1•0 of fsh'Jr•e ·cr.'ying thei~ .. :tu.ck li.1 the J.ai::t i·H?'3t( ,,r: Jv.ly. 

C1:d;ch0s were 0I'r'D i.;i c, d0po:nc1.t ng on t•1hc t hnr E•. b')lt t fo1.n1d r,b.0 f'0w 

school.9 OP no·i;. T'h o Cl sh wm:-0 es t:J.me.t oll. t o h13.ve i:•.pp cn:,"'od tlri:>oe 

w0eks la t e t'15.f.1 yem• in 8out11e:,:>n Cnl:l.f'0rnia wat~)rs with no :w.rge 

catches betne; rria<lo. 

Tho pr>ico of 1':T.sh to t h -~ f:t sherrn<:m was not 'Vio s tal>J.c n,c the 

start 0f the :=rnas')ll ., Lare e holdlngs r)f canned tune.p 120'.) t-ms ,)f 

du ty free f:r.>0:;;cm cTnpanese al 1J1J.<!01'0 abrrnt t0 arrive, B.nd a cn.se 

pi:>i.ce oqt:t0oze by f'l~;h e1"iof: :n .. okors eP.Uflec~ the c~:-.par-1..t:L vely low 

p:('ice to th0 flshm:-r,10n. Ono cann0r m:•.s ') f°forlng &:i350 ;)en~ ton at 

the Dea.son's star·,;r wl th mos t :, t heps ~d'f'P,ring •;d00 pop ton.. 1:Jhen 

this is convcr-1·,c(l t.0 pPico p~:r> pJun.d ( ,r, 15 ·i;o -;;• .. 175): U; is no 

wonder the.t ono !:tg:tf.' the fleet tPllrnd 0r y,eturn:1.ng to salnl':in troll:ing, 

wh:i.ch c0nt:1.nuod fnii> t'J zuod,, whi1o tho (>th.er half of ·,;b.,, float t1J.1lwd 

,:,f going south uhopo f r;1.:lr catchcH, of' nll>acorc (100 tc 200 f:l.nb pop 

dny) could be cxpoc·:~cd .. 

Samrling 

'J'1·1is :Ie!J.J'.' tho :Jamp1ing was t.0 bo drrne ash0i:>e whi eh t-1ar:J r,,l'turn:.c,;i 

an any saJ11pl5.ng nt :Jea 1,10nld '1avc boon dlf'f''.~cult nnd yiolded rn0ag<n"' 

rosul ts o 'l1hc usual lengt,11 froqnc n cy Ba?i",p1ing w0u.:1_a bl3 C'1n t-L nuod c.W 

j n the pai::to '.:;cal es and a teH vcrtelwa C1J1 ~'-~•c tJ.011n ~Viro planned .fr.1:;." 

tho ago dotm1rn:i.nv.tl,m 1:.1tu.dyo At' ·i:.o:-· n;·~tnnsi vc d:J.scusr:::i.0i:JB 1-1:i. t11. Dr•., 

F:i.okovrf::kyt we hopod t o di:ic,,ver. 'i:1:le r>oawms f'm' tho n:i.e;n:1. fl cant. 

sto.ti.stic:t,l dlf'fo:i.•Gncoa bo t•fi<;)eJ1 nm."ph,,mctr>i c samples of.' the 1oc£J.l 

.. 



( ) 

( ,) 

albacoroo 1.:imnpler- wore to be me.de in nu<!h u mun:0.oj., th:1t tlw ~,.-:..:e:i.oU,'1 

.f'oc·co1•s thought tc, cuuso sts.tistlc.al ,rm•:l.i::l'Gl.on c0uld lw 13llrnlrw.t.ud 

tho season continued 0ver a 1,,nc period! o third snn1plo wDs h~ ba 

taken in midseaa0n. The fls~ were to ~o soxod and tholr age det~r­

mined if possibJ.e. If pos:Jlbh:i, theoo samplos wsr0 to be ta.ken trcm 

twe0n scho,,ls or> I'O.cas of fish. It seonw of' bas:lc importance to 

knot-r tho ef'foctr:1 of' dlf.t'0r.•1meos ccusotl b;f sex, uc;o c:omposJ Uon., 

growth, i,au.1.v.l cornpo.3ltlon. etc.:, wi thtn the local popt1la.tJ.on of 

albacore betoro rnal-dng stu.-~l s tlcul c0n:pe.r>isorw w:l th popula tlons 

from other m•e,1:'L, 



SADL"~FISH 

'l'e.ggin~ P1•ogram 

Although 2: 092 sablefisll wel'.'e tugged during the 1950 sr,ason, 

it was felt tb.a t thr~ ~:;ngging p1~og:,:,um should be C()ntln1>.<:~d du:d.ng 
, 

1951 as a meuns of' obtaining add:i.. ti'.)nal i.nf.'ormation conccX'ni ng the 

m:l.grat-:,r>y ha:)ltn , rot13 of grow'ch and age of tho aublef:lLJh, 'J~b.0 

1·•0la ti v0ly nme.lJ. l1u.mb0:,:> of tac; recover•l es to date al.so <lem0rn:i t('at0'1 

that a c~nsi1eruble number of tags must be put out in ~rder to 

o'otaln a 1£\rgo enoue;h number· DC :C"ecoveries to p:r")Vlde an a.cc:urD.te 

picture ◊f t~0 mirratlons. 

Examinatlon ,rt~~ tag r0coverles fr~m t~o 1950 tagelnc 

lllustr·ated thut it was mu.c~. rn'.,r0 desirv.ble to tag l0ni=:;--line 

captured s:-.1b10fisl--i than thos.:, cuught by 'itter 'wo.wlera, becn.u~e the 

per-centa.c;e recovm:y or flsh tuggad on 1,_. ng-lino vessels has boon 

() a.ppr,)xlmately thr•eo times that of thot.e tagged ,,n otto:e trawlers" 

' _j 

This ls bec8ilAO tho long-lin0 fish ar8 ln better condition nfter 

being ce.ugl1t than the ottor t;:eawl.flsh. C0ns0qu.on'cly, most of thiti 

summer I s tagging was c·)nd1.1.c t ,:>d abol\r.1d a long-lino v~s~: e1. 

It ic not·r known chat trv.:J nlc~,;el pin used in 1950 to faat0n the 

tugs to th,~ 3llbleflr1h ••ms :3tuject t..., C')1·:r0slon nnd, an 11 reimlt, 1.t 

is qu:t te poi;: ,d. ble thu t a con :rt derable m 0.mber> of tags ma;y ha•rn fallen 

off.' the f:t sh., Fl'om a::.1 oxmn:i.·1a tlon 'J f.' the f.'lshoi>ios J :-. tor a t.m:>e, U; 

was f'ound tha·i; gorr.inn sl 1·ve1• and stainloss steo1 b0th p,)ss 0133 

c0rrr,sion 1>Eis:'i. scant p·r'Jpe~~t::t os i-.nd aro ~1.daptuble for use a.s pins. 

German sll. 1 r1:1r, 11.0H0ver, lH qu:ltc brtttlc·. All tlio pins used this 

summor:. waro tho·('ct'or'e i'na.do or '>nf; · ,,r t.h11 other ~f ther;o tw0 rnctaJ.n. 



Following is & tablo (rt1able 26) list.tug tho inf.orrnLlt:l.on con,J 

{l corni."g thl s summez•' s tagglnB• 'I'ag numbers p-6OOO through p-6342 

were attached to otteP tPawl cnptt11?0d sablefi sh and tho r·erno.lnder 

tb long-lino captured finh. 

( ) 

Date 

5/14 

5/15 

5/16 

5/1? 
6/2 

7/2=3 

7/3 

7/5 

Table 26. Inf0rmation C0ncerninR Sablefish Tagged During the 
~ummer 1'> f J.951 ~ 

Depth ':Ji.' 
Ca.p tu-C'e in 

Tag Numbers Locality Futh-:m1s Type of Pin 

p=6OClO=6O76 'vJ • of Yaqutna Head 80-90 gez•man silver 

p-6O77=6)89 " II II II 156 stainless steel 
p-6190-6194 v! .1L v! . of.' Yaqulna Head 156 german silver 

p-6195""6281 II " II II 156 german silv0r 
p-6282-6?87 II . II fl II 156 stainless steel 

p=628fl-6342 II II II II 156 ate.5.nlesa steel 

p-~63~ 3-6~.22 \•I .. of Yuqui na Huacl. 95 ger•mun silver 

p-6423=6539 N.lt!. by 'v! • of Coos Bo.:y 135 gerrnnn r~ilver 

p-65~.0-6560 W.N.Wo of Umpqun Rive:~ 135 gennnn silver 

s.w. by ~I . of Ynquinu Heo.d 80-90 gr~rman silver 

Length-Wetght Data 

Stnce aabloflah aro landna drossod, i.e., heads off and 

guttod, the lonct½-weight datu had t1 be ~btain0d aboard fishing 

vossels(Fig.16). This curve was titted by eye and ro~~osents the 

average weights by two contirnoter intervo.ls. 

J.i'lgure 17 gi ve,s ·che lengV-:. (whole) = weight ( drEissed) 

rolati::>nship of sableflsh wi·i;h the sexes C'.)mbtnedo This curve 

was fitted ln the seme manner as Flgure 160 



Figure 16, Length (whole )--Weight ~whole) 
Relationship of Soblefish .Sexes Not 
SeparateJ. 
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Ago Detoiminations 

'J~ho m--r:t suc!l!osnf'ul method round to d!lt0 '">f cleun5.ng :rnu·,.es 

for uso in u~~e c'lotermi.nat-i.0n :ts t,> flrsr H1)::tk Picrn i.n u Hoal{ 

sulu ti on 0f "T1 do II S')Up f() f• ah0u t 12 'l-1.,)u1·s and t hon cle1rn thorn with 

a st1 rr stencil b1-uol-i. ':/11011 the ncnl0s m,o c1c::nH3d i.n tht.[J manner 

and then put up as dx•y mot.mtti} ch,,cl< marlrn 11-r•() vin'i.ble on the 

mujo:r•i ty of' thorn" 

Approxl mo. toly q.00 ~1co.lon huvo been Hl'JUn too. :l n t, ht s nw.nnop 

during Lhe surnm3 r, but b0cu1HJfl of t:r•oublo o:cpt1r-l on end with the 

Ruyoscope thoy have not yet hoon raRdo 

Th<:1 Presor~t Conell. t:i.l)n of tho Ei'l sh0z•:1 

Despite n considarnblo \.ncroaEo Ln prlco orreref to the 

flsheL'rilen for sab:Lefish this m1.nu·i'l.)r (w0o 13 to ~,;0~15 pe1• p0und 

for long-1 i.no cau.p;ht f':i.sh us compar•od to :tus t ::::m,1woi> 1 s t.lVOl'D.g0 

pz•i.co ,,f ·,;OoOO pop p')und) v01•-y fe,1 fish h_n.,,e boo-,1 lanc.od by l::ing-, 

1 -t nr~ ·1Joss 0 ls ,. ~rniilco.i t~. tol ·y :r,J). J.uw ::.nr cl') mn~e •) f ' tho he.1J1JU i; i;o•1s'>n 

s0,r,n~aJ. l'">n0 -1·i.ne vcsnolu C<'.>H'70l't8d ')Ver to t''.'1€i s,Jblot'J.sh f'ish3rys 

but boc1lUSf) •)fa 3cercl.t:9· 0r C:!.f:'1 ri-rnc 0:1" t·:1e--.11 wo:.::o o.b:to to ma1{o 

p1?0fi tub le tP:tp11, i! s n ·,•csu:_ t: Lho ma jf'Ji'J. ty of th.a vE,:.isolD tied 

up in p(n:•t ti) uwr.d t the v.pp0m1 -!'tneo of albncore~ 



During the past. tw0 summerf'. tomJYH'ary pe:c>s'1nnel hucl been 

assignod t,> t110 sur? smelt fi.sl-10ry, but; slnco th.0~r d:J.d n0t J'eport 

ho would be able t,J obtain inf'-:>rma tlon o·)nc.nr-nlng i;hc, e1wly fi sh01•y 

in that aP(Hi and that <uh.on the tE,mpor£~r:r h0Jp uPriv0d in J'une it 

W':>Uld be p0ss:l. bl ,"3 to C')D.t:l.nue the resoai•ch proe;r•am. :Cn?ormation 

c0ncerning t;b.e ov:('ly rv.ns was ob'utlnecl, but since ll:l eh: Lackey, who 

rosoo.rch was slw.r pl :y cu:d;niled 1'c llowt ng th2.t du.to, 

Ncve:i.,tho1o:rn, a br:1. of' summery oi' U10 <ln tn ac:umiul nted. and tho 

scheduled priog1•aii1 01' l"0fle1.n"ch wll l be p11 osent0d hor•e .. 

Length fi"1.•nqnonc l oo 

percentag0 of rnal0_:3 chan the lD.tc:r• rurw , Seo.le .sm11ploa 1,1ore tMen, 

and i r tho tlmo :la nvatluulc th:i.s ,-rtnto:i.• tt.o ai0 camp0sU;ion of lihe 

runs wtll be dotorminod ~ 

Catch St;ati.stlcs 

· i\s a means of acqub:-lng lnf'o1•nw.tion c0nc0Pnlng t ,he magnl tudo 

o.f the cu te:hes to.urn by spm:>t f'ishermon.r pon t carclr: ~-rn:C'o diDtr1. buted 
1 J at ea.ch of' tho bov.ches Jmown to cu.ppol't LJm0J. t rLm8. ~r1hose _pc,st 



() 

( ) 

places a.long the beacho3, t.hoy pPov:J. ded for lnforma t:Lcn concerning 

the J.ocatlon? typ0 •.)f not. usod:, a.rn".>tmt of time t,hc net was f' .l.sL1od, 

ti_me the run started and stopped, the number of nets in u.so on th.e 

beacl-i o.nd the t0tal p-:,unds 0f f'is·i-i taken by the p01"f')n t'llJ.ing ou-t 

the post ca.1•d. 11·~e i.nf'(W'mnt'i.on suppli0c. fr-rm tho pnst co.1~ds w,rn 

supplemented by c-)unt::i mo.de ··Jy b:toJ.•.,gtst.J dv.r·:i.nt: th<:iir• vi:3j_ts to 

thG beaches., 

The number of post caPdo received to date has b0an disappoint­

ingly small, probably c:hlofl;y- beca.uae tho fishermen. fll'O a.fraid that 

they may lead to the J.rnpcist t.:lon 0f further <..:a tch reD tr•letlono. 

'.ragging fro gram 

SUJ'.'f smelt 11ePe tagged for the f'il.•st time this :mmrne:,.~ to 

fur-nlsh lnfo:rmation conc:n•ning posslble n1ovom0nt along t;he c'.'.>ast., 

er,Jwth ra.ta and mu.1-;;ipl:i.c..:i ty of spirnn1 ng4 l:Sccauoo of' th0 rolat1 vo:ty 

small B:1.ze of the sr,ielt It ;-,as not pobslble to uso ·cho conventional 

9/16 11 cliamete:C' .Pot0Psen -;~ngut 30 spcc1.aJ. tags 5/16 11 1.11 cUe.moter 

wt th a h.olo oe O ,30·1 d:\".a:n.ot.oi:• :l.n t'1.0 cou-ccr· ,-10r0 ~n•du:,.>ed.. The dtsc:s 

J\st0r1. a stanrpecl ~)n tl-1em: and t'1e nurnbor•c;<l dines ar>e Pod and v.ro rnacle 

up ln seri.es ')f }'.)0 tags os.ch . Each HE>P'i.OE, is alrY, ldenttfieo. by 

number. Both nto.in't0ss st~:el ana 13E1rmon sllver· wh•e 'Jf' 0.29" 

diameter have been uspd for pinso 

1'he tD.[!;S wor0 at.ta.ch.Eld imm0dlatoly bci:to\-1 tho inaei-ti'Jn of tho 

darsal f'5.n by r-urming a p-tn thr.•ough th~ fl ah and making a .loop in 

the wil"e O "J tho on tolde of' r3ach tag . Obs0r•va t ton o .f' t£1.ggcd s1nol t 

hold in a washt~b indicated that they oxpov1cnced little o~ no 

1 .) distress fx•':.lm tho tagglng, for the~ b0h, .• vcd :J.n a s:..mJ.la·,:1 manner to 

l 



Figure 18.. Length Frequencies of Surf Smelt 
Taken at Squaw Creek on the Indicated 
Dates. 
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81.nco th0 tar-s wero not del5.vered unttl the lutlier part ot 

July, 0nl·y a fow smolt wor~ taeged. Spocl-ficnlly, 16 smelt wore 

tag-ged near Squaw Creek oti July 20,, ana l1. at the same locat ton ou 

August 1st. N,., rec0verios l-1avo beon '1btatnod tn date. 

Age determinations 

Both scales and ot')liths of surf smolt were examined, and it 

was found that scales were the more suitable for use in age deter­

mino.tic.,na. Approximately 150 :.males have been put up as dry mounts 

to date and will be read in the near futuPeo 

Location of Spawning Areas 

Oeorge Harry and Al l?rutex• mado a trip to the California 

border on J'uly 24 ·through .July 26 for the purposo of locating 

( ) beaches supporting smelt runs o During tbe course of the trip a 

large numbor o.r r<;>Sidents were 'lntervtewed and consldm•able infor­

mation was obtained concerning the existence, ~r non existence p of 

runs in the va~ious areanft 

Irregula:,:, run13 are rep'Jrtod to occur i.n the vicln:t ty ')f the 

Sixes and Pi.stol Rtvero, and u f'ew ·smolt are apparently taken '.)n 

jigs in the mouth of the R0gue IU ver o N'.:me of those runs are sub-

jected to a very tntense fishery, howavero 

George Harry 

E.d Ib lmb Gr g 

Al Pruter 

Jergen Westrheim 

Aquatic 3i.o10rrists 


