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'I'abl ~ 1 - Pel'oen.-tage oomposi tion by weight of the majo:e fish 
spe(:los :ln the m:tnk food ~rnmples snd as reported in the 
mink 1'ood 1£mdings ut the O. FoP.A. l!mdings, May thru 
September nt Ar:; t ori a, and j'ul;y thru. Sep'liembor at Newport. !:i 

2 - Pound fl by sp e o:t o s of' who lo f':t sh landed for· mink f ood at 
t he O,.F .. P.Ao plants at Aotori a. and Newport. 1953 . '( 

3 - Per~i0nt · cf t;he to ta1 pounds of' dover, english, and 
petrsle sol0s i n the 1953 mink food landings wh~Jh were 
landed at O. F. P.A . plants~ Astoria and Newport, during 
T'espe<:tl "Ye sampling p0rlo d~ ~ 7 

4" The pounds ot whole fisb landed for the fillet market 
and for m:lnk f ood, and tho numbers of pounds o f f illet 
scrap sold for mink food in Oregon 1952-53D 8 

5a Dover sole, AstoPia, 1942-530 Total pounds landed, 
oalcuJ.atcd numbeP of :Landings, and pounds per 
signifi0ent landing by year~ by area (19~l.-53 only) 10 

Numbers of' Paciflc Ocem Peroh Scales Read by 
percentaso agr•eement by Bge, by sex. 14 

7 o Age length relationsh:l.p i'c-r 229 male Paclfic Ocef:111 
Perch 1~; 

8 ., Ago leng·ch relntionsh:tp for 304 femal e Pacifio 
Ocean Perch 16 

9o Mean c alculated lengths, mean observed lengths, ~nd 
de,,i.stionn of oalcula ted lengths from observed 
lengths :'i. n millimeters) for Pe.oifio Ocean Perch, by 
age , by 8BX 18 

lOo Numbers of selected scale" (10 - 12 rings only) from 
Pacif1.c Oees.n Perch, and numbers and percent exhi biting 
major growth zones beyond the last annulus, by month, 
by year, 1951-520 19 

llo Mean observed length, mean calculated length, mean 
calculated weight, annual increment of calculated 
length, and annual :tncrement of calculated weight , 
for Pacific Ocean Perch , by age, by sex. 21 
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IN'I1HODUCTION 

PR0GflESS REPORT 

OTTER TRAWL 1NVl!,STIGATIONS 

November 1953 through April 1954 

During the 11winter11 period (N-->v.-1\pril) li tt;lc f'ield work w:::i.s 

undertaken. The markets for all ottcP trawl fj_sh remained good 

throughout tli.is period antl inclement weflther. W!ls apparently the 

only limiting factor to the fleet 's ~ctivities . 

A new Dnvcr 9')le gr".>unds was discovered in EHlPly !,larch, and 

was intensively e:xploited until the middle of /\pril when the Dover 

sole moved out of the area.. These grounds !I.re locuted off Willapn 

Bay in 200-300 fa.th,:,ms ( Block Are9.s 1321 Jv. 1327). Dur-1ng '~~trch 

approximately 500,000 pounds of D">ver sole were landed in Astori.av 

and the great bulk of this csmo from the Rforementioned ~rea. 

Many of the boats~ however., did not have sufficien'c cable on thi'lir 

winches to fish in su1.:h deep water., Sc; that must 01· the landings 

were made by a few boe:ts . Tho average ,~atch per• t:r.>ip was spprt;Xi •­

mately J0 , 000 puunds o 

Two unsuccessful PatJift <; 0coa"l1 Per ,:i h mesh experiments were 

undertaken du1~ing April.. The fi .u.'Jt, t rip was halted !It the end c,f 

one day due to engine trouble , The second trip lasted eight days _. 

but the prospects of a successful Dover sole catch (more valuabl0 

fish) caused the fishermen t o forsake 11 per(}h11 fishing early in the 

trip , A broken boom and three t orn nets precluded ~ny 11perch " 

f'ishtng after th~· :Oover sole had been caught o 



. ( ) Following is a brief resuroer by month, 0f the activities and 

pl"ojects w111ch were undet-taken during the "winter" periodo The 

m0nthly trips to the Portland office to code landinss have not been 

included, no1• has the ti.me spent interviewing fishermen to obtaln 

:tnf'ormat:l.0n concerning areas and <lraes which had not been reported 

on the landing records. These two projects are considered routine 

procedures, Considerable aid is now obtained from the Otter Trawlers 

Benevolent Society checkers who rocord the landing weights for 

member b-::,ats. These checkers cullect the areas and drags from many 

landing3 wl-1ich would otherwise go unreported as to fishing area. ,. 

November 

1 o Preparation of brl ef to b0 presented to tl1e U. $. Tariff 

Commission . This report indic~ted an inverse correlation between 

I ) the volume of fillet imports and the volume of Or~gon otter trawl 

landings, particularly after 1951 ~ 

I ) 

2 . Preliminary analysis of 1952 otter trawl landings from IS1 

s11eets received in October1 

December 

1 . Comp:llatlon of' 1952 Dover Sole landing records fr".)m IBM 

2 " Pacific Ocean Perch J- '3.go and growth analysis . 

3 ,, Prep!:lra tiori for, and atter1dance at, l)MFC meeting in San 

Fruncl sco. 

Jc:IDUJ!.!2:, 

l,, Dover Sole landings by area, 1951- 53 -
length-frequency analysis, l 9~.8-5J o 
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March 

2o Preparation for, and atten~anc0 at: 

a o Staff meetine in Portland. 

b. Convention of 01 .. egon State Fur Breeders Association 
in Portlando 

o . P'Mlt'C biologist meeting in Portland. 

---
l o 

2. 

3. 

!).pril 

lo 

2 o 

3. 

Pacific Ocean Perch -- age and growth analysis. 

Dover Sole - - catch rocords, by area, 1951-SJ. 

Mink Foud - - 1953, production by species . 

Pacific Ci:Jean Perch -- ae;e and 13rowth analysis" 

English and Petrale Soles -··· c~ tch analysis, 1952 . 

Calculation of t1f'irst wholosale" value of Oroe;on otter 

trawl fishery. (c. $2,000,000) 

Th:ts report will deal with the results obtained to date from 

t he followine; projects: 

lo Mink Food Landings -- 1953, 

2. Dover Sole -- Catch Recordn, 191-1-2-53. 

3. Pacific Ocean Perch -·- age and growth~ 
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~rhe Resu.1 ts of the 1 )5J Mink Food Study 

The study of whole fish landed f'or mink food by the otter trawl 

1':lshery was conducted tu determine the numbers of pounds of eqch 

species of fish landed for mink food ancl the nwnbers of pounds of' 

fillet size dover, ene;lish, and petrale soles thnt were sold for 

mink food. 

Samples of the fish landed fo,~ mink food were taken at Astoria, 

Newport, and Coos Bay throughout t~e summer of 1953 as described in 

the May through October• 1953 Otter Trawl Investigati.ons, Mar1.ne 

~isheries Progress Report. 

The total pounds of eaoh of the major species of fish in the 

mink food landings for· the year we-r>e determined from two sources: 

(1) 'Ghe pounds per species landed May through September at Astoria., 

and July through September at Newp,)rt as computed f Pom data deri ve<l 

from the samplil1B p11 oe;ram; (2 } the pounds per sp0ctes landed during 

the months 01' the year not covered by the sampllng program which were 

obtained fr,1lTl the monthly :l'eports aubmi tted by the Oreeon Fur 

Producers' Associatior plants at Astoria and Newport a 

S:lnoe the species composl tion >f the mink food J.andings vuries 

with the senson of the yea~, the percent composi tiou by weic;h-c; of 

the fish species as comput0d from the snmpling program could not be 

projected t u cover the entire ;yea1" . A comparison of t;he percont 

composl tion by vieight of the major species as reported by the plants 

and as computed from the smnples f or the same periocl of time, 

Table J., inclicuted that; the pounds per species as reported by the 

) plants compare reasonably t-tell.,w1t·i.1 a few exception~! with the pounds 
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per species as computed f1•!')m the m.unple :-J o Therefore, the pl8nt 

reports were used for tho months of the year not covered by the 

sampling progrHmo · 

Table 1., Percent Compo.Ji tion by IJ!nieht of the Major 
Fish Bpeoies .n the Mink l'i1ood Samples and as 
reported in the Minl. Food Landings at the 
O.F.P .. A. Plan-cs, May- through September at 
As tor19., and ,Tnly th1•ough Septemb .,r at Newport o 

Astoria Newport 

Specie~ 
Pounds in Pound 3 Pounds in Pounds 

sample:, reported samples reported 
(percent) (percent) ( percen·t) (percent) 

Dover sole 8 16 19 5 
EnnJ.iflh sole 11 19 16 16 
Petrale sole 1 :l 2 
Rex sole 18 18 H3 23 
Bellingham sole 8 12 6 5 
Tux•bot 36 2B 1~. 1 ·i . ~' 
Sand Dab 1 5 9 
Flounder 10 · ) l 
Misc . Rocld'isli l 3 7 26 
Misc o Fish 6 1 12 rot-100 Ioo Ioo-· 

A total or 4,975 t 861 pounds of fish were reported landed for 

mink food in Astoria, Newport, and Coos B9.y i.n 1953,. Almost every 

bua t in thl!l 01•egon otter trawl f'l ~e'l:i made some landinl)S of' mlnk 

f')od during the yearo MoGt of th,3 mink food landings at Astoria 

were inciden·t~i.1 to the fillet m!lrket landings of bottom fish n 

However, w:L th few exceptions, tho m:J.nk food landings at Newport and 

Cuos Bay were from bouts 1;hat fis1.ed ma i nly for mink food ,, 

Thirty-two boats landed 2,osr,,270 pounds of fish for mink food 

at Astoria durtng t.he pas1; yearo Seven boats landed 2,013,464 



I} 
pvunds of f lsh rur mink foud at NE wpo:r. t over a five-month period, 

while one boat · .landed 76,127 pouncs of mtnk food April through 

November in the C'.">os 13.ly ar~a.. Tre fish landed for mink food in the 

Coos Bay area amounted to only onE! percent of the total mink f'ood 

landed in the state, und is not ircluded in the following sta.tistloso 

Tllble 2 sl-i<1us the total pou.ncl s of ea.ch major fish species in 

-the mink food landing8 at Astoria and Newport. for 1953~ Turbot and 

rex sole composed 38 p0rcent by WE:ight of the mink foud _ landings; 

while dover, english, and petrale sole composed 26 percent by weight 

of the mink food landings" A 11 ttle more than twice as muoh dover., 

enelish, and petrale soles were landed fur mink fol•d at Newport than 

st Astoria , 

A total of l,240 , J90 pounds (f dover, onelis~ and petrale soles 

( ) were computed tu have been landed fo:r• mink fo(,d durine 19.53. Of 

this smount 570,031 puunds, or L~b percent by weight, were large 

enough fo1• the fillet market o A f;pecies broakdown s~ows thut 64 

percent of the dover sole, 30 por,·ent. of the enclish sole, and 36 

percent of the petrale sule were Jaree enoug~ for the fillet market. 

The minimum size of' f:lllet market fish is determined by the fillet 

processing plants and are as fol l1ws: dover sole, 36 centimeters; 

engl1 sh and petrale soles, 33 · cent imAte.rs ,. 

The percent oomp0si tion by woight of the food soles in the mink 

food landed in 1953 that were larBe enough for the fillet market, as 

g:'l. ven in the previous paragraph, Has a projection of _the percent 

composi t:ton uf' the S: 1 llet size fold soles found in the mink food 

samples ~ To make such a projection required the assumption. that the 

i:•ntiu u1:' fillet size :food soles tc, non-1'lll et size food soles in the 
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Tsb.L•·} 2. Pouudu by Speoios of ~/holo Fish Lund.od for 
Miuk fi'o()d at the O.P,P A Plants !lt Asturia. 
and N e•-1p0r r,, 195 3 , 

Total landinBS 
Aato·t•ia Prewport Astoria. and Newport. ---

Pom.td~ Percont Pounds Per•c.on·t; P0unds 
landed of total lended of total landed -----

'l'urbo1; 6oi,889 29 422.,801 15 l,0?.7,690 
Rex S~>l<-3 37 ,492 18 445,591 16 · 822,003 

~:•Misc . Hockfish 166,322 8 481,375 17 647,697 
F.:nglinh sole 2i~9, 370 12 ~i1, 718 13 614,080 
Dover• sole 119,h57 6 3,727 15 543, 18!~ 
-Be 111 ngl 1am 204,605 10 138,730 5 343,335 
Flouncier 219,938 11 11,701 Tr . 231.639 
Ssnd Dab 8, i~ 70 '!'r • 156 , 098 6 165y368 
Potra~.e sole 43,314 2 39, noi~ 1 83,118 

~~Misc ,. fish ___!}_,7,412 _Jl 328,11.2 12 415,524 -
Total 2,086,270 100 2,813 s 1~64 100 4, 903,726 

* Misc. Rockfish includes: 

Sen11stodos ulu tv.a 
·- sv· b~evfspfnG: 

s , •;l"ame:r- i 
s e h ,!1g:i tu.} 
S., f' 1 a vi du.J 
's:r;~to{­
S ., molanopJ 
S , P9lt.£l splnl.1 
S. pinn!.£.2r. 
S, S!3Xi <HJ lt¼, ---

-~ Hise. fish inoludeo: 

F'lathead S< , l~ 
H! 1·k suJ e 
Sand sole 
Slender s<;le 
Cancor mar;ister-

. Dc.;cf'i sl 
Eel pout, 
J!lck m~ekerel 
R!l tfi sl• 
Sc u sculpin 
Se~ po:h1he1• 
Sh:ld 
Black cod 
Hakl1 
Llng CC) d 
True cc.id 
r.rom 1,;0d 

Skate~ 

Percent 
of total 

21 
17 
13 
13 
11 

·r 
5 
3 
2 
8 -100 

Tgblo J . Pee-cent of the tota..l pt urids of' d0v~r, enelish~ 
and pet ,:-ale so lea in the 195 3 mink fr,od landtngt.1 
wl11 <;h wc,re landed nt O, 1•' .P.A. plunts, Astor-·ia 

Jx, VOl .. 
Rng1is\., 
Potr•alt, 

and New00rt • durl ng tho re spec ti ve s9mpling period:~. 

i\sto:ria 
{ May Sep · ) 

NAwpnrL 
( ,fuly - Sept.) 
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(} mink food l a ndings ls relatively constant thPougbou t the year , or 

that must of the dover, englt sh .• and petral0 soles landed for mink 

f'ood wero h mded dur :lnc; the samplinc pertod, Tl--ie f lrs t assumption 

is probably true f o:,:- t'.'1.e most part, s) thouGh there are no da t a to 

su bflt!ln ti ate the assumption , The sEJcond assumpti on is generally 

true, as can bo not ed from Table }v 

) 

I ) 

Moro w11ole tis.rt was used for mlnk food in 1953 wh en the i 'illet 

market conditions were poor , than i n 1952 ~hen the fille t mar ket 

cundi t1on s were good ( Table 4 ln More fillet scrap wss available for 

.mink foud in 1952, and thu~1 not Do muc h wht)le . fish was needed fo r• 

mink food~ 

1<)52 

1953 

Table 4, The poun ds of whole fish landed for t h e fi l l et 
m!1rket e.nd f or rrd.nk fuod, and the number of pounds 
of fillet scrap sold for mink food in Oregun , 
1952 and 1953, 

*Pounds whole fish 
F'lllot mark et 

20,500,000 

8 , 0001000 

Pow1cls whole flsh 
M2.nk food 

1 , 300 , 000 

5,000,.000 

Pounds fill et scr~p 
Mink food 

12 , 000, 000 

5 .,000,,000 

A summary of the 195) mink . food study wus presented to t h e 

Oregon mlnlr ran{~her:J at; the a nnual meeting of t h e Oregon Stst0 Fu1• 

B:r.eeders AswJci n':;iun i n Por t lan d , Or-egon , I11 ebr u sry 1951+. 
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The an•·1lys:l:3 o::' tho dove:e soJ.0 catch records ls incomplete gs 

yet, but the pralindnery rosult;o ~re of sufficient jnte~est thgt 

they have btien :tn,~lud0d. Since hpr:i.1 $ 1951, t..re have oeen at le to 

segr-0e;gte most of the ottoP trawl 12.ndLr,gs by ·l'lsh.ing area. The 

LOCAL grounds for dover sole have b~en defined ns the araa tounded 

on t'-10 north by- the -ii'1ou (:h <J.f' Hillaps Bay and on the s ,:mth by C1p0 

Falcon ( sou th. of TLLlr.mook Hock). 'l'he e::·1s t n· . .-,d west bound!nies are 

of' 11 ttlfl i mportnncc:3) since vi r t u'llly all the dovc}r sole are c~ught 

between the depths ·>f 40 and 100 fathoms at the presa~t tim~. Prior 

to 1951 pr!lctica1J.y the➔ en t lro eatch of dover sole ) ande d lr. Astoi'.'i a 

was csken t 1•orn th:i.s reg:Lon . 

The Astoria dover solo landings in pounds, average ?ot.:tr..ds per­

( J 19nding, s.nd CBl~ul'lte(1 numbers of J.and:1.ngs, by :rear 1 191~.2--!.;3, ar1:i 

ln.Jludecl in 'l1abl e 5 toc;ethm" with ·i:;he allocation of the C::I tc.hes f 01• 

1951-53 by area of oaptureu 

'I1h0 tol;al l!lnd:lng[: of Dover :30J.e in Astorin 1 regsrdlos:.: of' ape.a 

of capture, reacl10d nn initial pe!~k of 6a6 millic,ri pounds ir. 19~-3, and 

!l secondrir;r pe3k of S.8 .mill:Lon pounds ln 1 95.2 " 'l'he low l evels of 

product1.on hetHe 1m 19~-.3 ~ind 1950 ar-0 dnf1 p:einGip!c1lly to two factors: 

( 1 ) J.9L1h~~-7: oompet:L tion f or the fleet 1 1::, acti 111 tl es by other species , 

viz e, !l lb9cr)J->8 9i.1d ·,'.'ockf islt; f:tno ( 2) 19~-8- 1+9 ! a 11 de1wes s:ton'' of' the➔ 

froz .3n f'U.l ~}t mn·,~Jrnt" The lot..r p:rodl._-ction ( 1.5 mlllio:n pounc.s) in 

1953 was sgf:dn c:1un,3d by O<'onumi c cond1 tlons, i.e . , po0r demand for 

fillets ~ 
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YTi-AR 

19L~2 

1943 

1944 

1945 

1946 

1947 

l'.J48 

191~9 

19~0 

10. 

Table 5o Dover sol~:, .'i.storia , 1942-53: To·~al pound~ 
landed, calculated number 0f landing::: .• and pounds per 
significant J.anding, by year, by !:lre!:1 (1951 -53 only). 

T01'AL POUNDS Li1NDT•..D 

All ar0Qs By area Y -------
2,189,287 

6,587,312 

1,318,179 

2,570,845 

2,979,687 

1,606~587 

2,9t~3,lt-53 

2, 45"(, 719 

l.j., 763, J.73 

------
2,189,287··(L) 

6,587,312·· (1) 

l,31.B 11 179··(L) 

2,570, 845·- (L) 

2,979 ,687-~ ( L) 

1,606, ':, 87 ., ( L) 

2,9L~3,l./.S3·~(L) 

2,457,719-·(L) 

l+- , 7 6 3 , 173- ( L ) 

CALGfJLAl1E.D 
NUMBhHS OF'> 1 
LANDINGS .~ 

POUNDS .PY.R 
SIGtHFIC/1.NT 'l I 
LANDING _.u __ _;...;.;_ 

15, 601+ 

l?, 4l+2 

12,899 

15,722 

12,157 

J.J.,526 

10,469 

12, 8J+8 

]J, 767 

1951 4,688,405 
(788,7Gl)~ (N} 

3, !JOO, l 9lt•· ( L) 
(99,430)-(S) 

140 

376 

102 

164 

21+5 

139 

2Gl 

191 

JJ+6 

(71) 
326 

(8) 

(11,141) 
11,6.59 

{l?,368) 

1952 5,801,715 

1953!:t/ 1,529,974 

(733?489) ... (N) 
3 , 19 3 , 4-9 7 ·• ( L ) 

(1,874, 729)-('.;) 

(25Bp046)-(N) 
835 ,636 .. (L) 

(436,292)-('.':,) 

(?O} 
374-

( 140) 

(21) 
91 

{42) _ ... _______________ _ 
Areas: (N} = ~-lorth of' t"'le !TI')Uth 0f •.- :tlli-\p!1 :3syo 

(10,L~97) 
B,540 

(13,435) 

(12,288) 
9,183 

(10,338) 

(L) = LOCAL A:{!'.A = C!:lpe Fulcan ·t;o mout;h 0f' ',•.'illapa B!ly o 

(~) = S~uth or C~pe ~alcono 

Calcul9.ted numbers of land:Lngs = Total pounds 19.nded 
P')unds per sicntficant landing 

Significant landing= Land·Lng in which dover s010 constitute! 
more than 29 percent of the total landingo 

Incomplete and uriofficial figures~ 
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The productlon rnco1~d8 for the LOCAL AHEA pnesent a somewhat 

d:U'.'ferent picture. 'l'b.e inlti.al peak of 6.6 .mill:l.on pounds occurred 

. in 1943, of course, but tho s0oondary pe9.k occurPed at J+~8 million 

pounds in 1950. Subsequent..,to 1950 the tot9.l produc·ci~rn from the 

LOCAL ARE.A declined to 3. 8 million pounds in 1951 e.nd 3. 2 million 

pounds in 1952, t~e year in w~ich the total dover sole productton 

for Astoria hit lts secondary peak. These data appear to indicate 

that th.e demand for dover sole during the period 1950-52 exceeded 

the supply available in the LOCAL AREA and the fleet was forced to 

move to other areas in search of dover sole. The catch-per-trip for 

the local area decltne:d from 13 9 767 pounds in 1950 t~ 8,540 pounds 

in 1952. During the ::ame period the catch-per-tri.p for other areas 

(nor-th ~md south) remsi.ned more or less r:itable at approximately 

11-12,000 pounds per trip" 

Thie prelimtnary, and superficial, anulysis su~sasts that the 

stock of dover sole in tho LOCAL AREA h!1s been reduced ·to a level of 

nem• marglnal e00nomic value. 
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PACIFIC OCD:1\N PERCH -· A.ge Determin!ltion 

The analysis, such as it is~ is now nearly complete for the 

deteJ:>mination of age of the Pacific Ocean Perch (_.?ebastodes alutus) o 

For brevity's sake, the reRults will be discussed rather briefly 

at this tim0n 

Met"1ods 

All samples of fish were taken from the fl llet plants a·c Newport 

and Astori9. during the pertod April 1951 through N0vember 19520 

Scales were selected us the ~ast undesirable structure from 

w1-i1.cb to obt9.in nge reRdlngs. Dry mounts proved to be satisfactory 

fox> use with the R9yoscope projector. Thret, scales from the same 

fish were mounted on each glass slide and each slide was serially 

numbered fop identif1cstiono 

Th.e sc!:lles 1rnre 11 r-ead 11 as p:ro j ec ted irnages fx•om a Rayo scope 

pl."o j 0c,tor at 44 di amct0rs r1agnifj ca t:tono A wh:i. te strip of paper~ 

1/2" x 8 --1/211
, w:1s lfdd on the p1·0 jec ted lmage so th9. t one co1"111er ot 

the ::it rip lay on ·che r ·;_tsh t or le!.' t an teri.oP corner of th0 scale imag~, 
\. 

and the mrrespond1ng adge passed through the focus of the scale 

imageo A p1us-mm"k wa .1 made on the edge of the strip where the edge 

passHd through the foc1rn and a mark perpendicul9r to the edge of the 

strip was m~1da where G!lch ~nnulu.s intersected ths edge of the strip,, 

At the bottom of 'the :3trip th.e slide number, sc:110 number- (1-J)., 

scale axis (R 01• L), and date ot' .t'eading t~ero record0do 

After selecti'.)n of the most readable scale and :I. ts rnost readable 

axis at the firs t; read i.ng 1 the SL1.bsequent reading:3 were mar1e 0n the 

same axis of' the same 'Jcale. 
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Each sc9l0 selected was read thr'ec t imes without refe:cence to 

p1•evious x>eading~1 or aize and s,~x. ox' the fish from which the scale 

was taken. The readings ware usually at intervals of 2-5 days . The 

three readings were then compared snc1. the p~per str:i.ps were cl:1.ecked 

for coincidence in locn tion of the i.nmuli o If any two of the three 

readings were ldenttcal, the coincidont reading was accepted and th.e 

r0adi.ng was recorded us an 11 sg1"eement"" In cgses of disagreement 9. 

fourth reading was talrnn w'l th r-eference to the p :i."' ev:tol.6 three, and 

a decision rendered. 

The purpose of tlie t\.1:C'ee, rather than the convent:lonal two, 

readings was the reduction of the number · of II dec:t sions 11 • 11he ant:lo~ 

ipated growth studies could then be based upon "agreement" readlngs 

only and no alterations of the msrks an the paper strips would be 

necessary. ThRt is, all II dec-1 s-i.on" readings were to he excluded 

from the material to be used for groHth analysis., 

Results 

Reedabil! ty for these scales wa~ only fair. For the 533 scale:'! 

examined, 11 sgp0oe:1cnts 11 He.,.,e reached for 373 scales (70 percent) o 

These data were ex&mined to det;ermlnop Lf possible, the cause of the 

low read~bility. Tabuhttion by age r,nd ·sex (Table 6) indicated 'Ghst 

the scale-..:Jfrom male f:lsh- were somewhr.t more re9.dable , ioe., 76'fo 

readability as comparod with 66,Jt for r emales. For both sexes, 

however, readability was generally below 70 percent for sc3les with 

more than 12 rings. Por both mule r:md female fish, 100% agreement 

was obtained for scalHs with les :J then 7 rings and greater than 80% 

for sea les .with 1 ess than 11 rings o '11he overall difference .ln 
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readability between sexes appeBr8 to be largely due to the p•cater 

numbers of females with more than 10 rings on their scaleso 

Table 6 ., Nwnbers of Pacific Ocean Perch scales read 
and per.,)ent age nagroement", by "age" , by sex~ 

"AG'E. II MALES Fl£11ALr~s TOrALS 

T 1,A T 

2 1 100 
3 0 0 
4 l 100 0 
5 1 100 0 
6 6 100 2 
7 10 100 10 
8 19 89 19 
9 39 69 23 

10 41 83 31 
11 34 76 52 
12 24 67 43 
13 24 50 28 
14 12 67 17 
15 9 89 16 
16 4 75 23 
17 3 67 9 
18 0 11 
19 l 100 6 
20 0 ,.,. 6 

(h"ea lier 0 8 
than 20 

Totals 229 7,6 304 

Reliablli ty was tested indirectly by the 

lo Relatlon3hip of body.,length to number 

2. Relationship between back-calculated 

ages arid observed lengths at same age. 

3o Time of formation of the ringo 

-1! T ...M. -
1 100 
0 
l .. 1 100 

100 8 100 
80 20 90 
95 38 92 
83 62 74 
04 72 83 
73 86 74 
77 67 73 
57 52 S4 
41 29 52 
56 2!, 68 
61 27 63 
33 12 42 
18 11 18 
33 7 43 
17 6 17 
2r"' ,) 8 25 

66 533 70 

.following met11ods o 

of rings on the acaloo 

sizes of fish at earliet• 

A correlation (apparently curvilinear) app~ars to exist between 

body 1<3ngth and numbe1" of r•ings on the scale, for both m!iles and 

I) female~ (Tables 7 and 8)0 
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T!l.ble 7., 11Age" -Length Relationship for 229 Male .:>acifi~ Ocean Perch.o 

LENGTH-::- II AGE" TOI'ALS 
2 3 4 5 6 7 8 9 10 11 12 lJ 14 15 16-17 18 19 - - -- - -- - ---- -- --- - - -------

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

20 - - - - - - - - - - - - ~ - - - - - 0 
1 - - - - - - - - - -- - - - - - - - - 0 
.2 - - - - - - - ~ - - - - - - - - - - 0 
3 ~ - - - - - .. - - - - - - - - - - - 0 
4 - - - - - - - - - -" - - - - - - - - 0 s - - - - - - - - - - - - - - - - - - 0 
6 - -- - - - - - - - - -· - - -~ - - - - 0 
7 - - - - - - - - - - - - - - - - - - 0 
8 - - 1 - - - - - l - - - - - - - - - 2 
C - - - -· - - - , 0 - - - ., - - - - - , 
,I - . -

30 - - - 1 2 l - 0 0 - - - - - - - - - 4 
1 - - - - 2 2 2 3 1 - - - - - - - - - 10 
2 - - - - 1 ., 

3 2 0 - - - - - - - - - 9 ..., 
3 - - - _, 1 2 s s lt 1 - - - - - - - - 18 
4 - - - - - l 2 7 11 2 - - - - - - - - 23 
5 - - - - - 0 2 5 s 6 2 - - - - - - - 20 
6 - - - - - 0 1 6 6 9 6 1 J_ - 1 - - - 31 
7 0 2 

,., 
5 

,.._ 
7 8 3 l 1 41 - - - - - ;, '1 - - -

8 - - - - - 0 0 2 6 2 6 8 2 2 2 1 - - 31 
9 - - - - - 0 2 1 0 3 1 4 2 6 - 0 - - 19 

40 - - - - .. 1 - 2 2 1 1 2 2 - - l - - 12 
1 - - - - - - - . - - 1 0 0 1 - - 1 - - 3 
2 - - - - - - - - - - 1 1 0 - - - - 1 3 
':l. - - - - - - - - - - - - 0 - - - . - - 0 .., 

44 -· - - - - - - ~ -· - - - 1 - - - - - 1 

Totals 1 0 1 1 6 10 19 39 41 34 24 24 12 9 4 3 0 l 229 

~ Gr0uped t0 nearest lo;;ar con timeter o L..I 

\J'1 
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:;:,,ongth·:.-

27 s 
9 

30 
l 
2 
3 
~l 

5 
6 
7 
3 
9 

J--!.O 
1 
2 
3-
4 
5 
6 
7 

48 

'T'ot9.ls 
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Table So "Ag0"-Lengt;h Relationship for 304 Female Pacific Ocean Perch 

"AGE" 

6 '7 
I 8 9 1 0 , , ,2 ..,3 ., i, lr! ,6 1.., iQ ,o c.""'O --.,,20·"-v. T-- ·'""' 1 c ~ .,J...~ .-L .l.. ..a..4 ;) ~ f .I.'-' .... ✓ ., n - V 1ro1~--- - -- ---- - - - - - -- ---

- l - - - - - - - - - - - - - - 1 
'"' - - - - - 0 v - - - - - - - - -

- 0 - 1 - - - - .. - - - - - - - 1 
- 0 - () - - ·- - - - - - - - - - 0 
l -0 2 0 1 - - - - - - - - - - - 4 
0 

, 
2 l 1 - - - - - - - - - - - 5 

0 3 0 3 0 2 - - - - - - - - - - 8 
l 2 5 3 1 3 1 - - - - - - - - - 16 
- 2 4 3 ~- l l l - - - - - - - - 1 ,,. .• 0 

- 1 2 s 5 L. 4 0 - - 1 - - - - .. 22 
- - 2 ~ 

./ 6 12 5 1 l , l , - - - - - - 32 
- - 2 ·4 6 9 11 -9 3 2 l 1 - - - - 47 

3 10 10 5 3 2 l 0 - - - - 34 - - - - 3 7 3 3 2 4 3 2 - 1 - - 33 
..... - - - 1 2 6 4 2 3 3· 2 3 l - - 27 < • 

- - - l 0 1 3 0 4 1 2 l 1 2 16 
= 1 1- - 3 2 1 2 l 1 2 < 17 - ./ 

1 -· • J 0 4 0 ".l 2 0 1 11 - _, 
- - - - - - - - - '"' c:. 2 l 2 - 2 · 0 9 
- - - - - - - - - - 2 - - - 0 l 3 

- - - - - - - - - - - - 0 1 1 
- - - - - - - - ... - 1 - 1 

--------------2 10 19 23 31 52 43 28 17 16 23 9 11 6 6 8 304 

-n- Grouped to nesrest lower cen timetero 

-;H:•3re9.kdown: 
Age Long th-::-

22 43 
22 · 44 
22 42 
22 43 
24 . 46 
24 43 
;::,~ .! : ? 
-✓ 47 27 

1---' 
O' 



Back, calculated lengths at earlier ages were determined by mems 

(, of' too assumed relation ship of proportional g1•owth of the fish, in 

for·k length, and the scale a, in mos sured di stnnoo fr0m focti.s to each 

annulus. The e,eneral fot•mula is: 

Radius of Scale to 1 th Rino 
~ e 

Total Ridius of Scalo 
Length of Fish at i th Age 

Fork Length of Fish 

The results are included in Table 9, and indicate, in general, 

negligible differences between observed (OL) and calculated (CL) 

lengths at the 1th ageo It is of some interest to note that virtually 

all the observed differences (CL .. OL) are negative., This appears 

to be another. manlfestution of Lee 's pb.enomenono However, the 

differences are generally only a fsw rnillimeterso 

The tim0 of ring-format1.on du<':lng the year is ind1.cated when 

( ) the percentage of suales having maPginal increments (beyond the last 

annulus) ar~ c!.lleulated by month ('110.ble 10)" Here we ha vo a selected 

group· of data from 10-12 ring fish onlyo · It W!lS .found that the near 

linear. (negati ,iely carrels ted) rel:.1 ·c.tonsh.1p held fo1• magnitude of' the 

observed margin!"ll in<,rement 5.i1 standard uni ts and the number of ring~ 

on the scale o 'l1he relatlonsri.:lp 11aa such that beyond the 12th ring 

the expected marginal :J.ncr>ement, in standard units, was 2 mm or lesso 

This small an :tncrement could not be detected consistentlyo The 

scales with less than 10 ~1ngs were omitted due to t◊o few examples 

for !'arming a consistent pattern., 
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n Table 9o Nean oalculnted lengths (CL), mean observed 
lengths (OL), and deviations of calculatod lengths 
from observed J.ongths ( CI. - OL ), in m1.llimeters, for 
Paciflo Ocean Perch, by 11 age", by sexo 

11 AGE" MALES FEMALES -- ----
0)~•:t• OIJ•::••~· CL-OL CL•::• OL{H'~ CLn-OL -- . 

2 182 181 ❖ l 

3 

~- 2'52 250 -28 

5 277 · 300 -13 

6 300 31~. -14 307 332 -25 
7 318 333 ... 15 327 337 -10 

8 333 3Li.S •. 12 343 351 .. 8 

9 3}i5 .353 - 8 357 358 " l 

( ) 10 355 357 - 2 368 374 - 6 

11 ,3()6 369 - 3 378 383 - 5 
12 .37? 376. - 1 .., 387 390 - 3 

13 301 386 s 395 396 1 

14 Jt35 393 ~ 8 404 l~07 - 3 

15. ·308 392 - 4 }415 411 + L~ 

16 388 378 +10 L1.20 421 - 1 

~ ~4 Mean Calcul~Jtod Length in Millimeters. 

-::~~:~ 'Mean Observed Longth :tn Milli.meters. 

1) 
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1951: 

19,52: 

l 9 o 

Table J.0~ Numbers of Selected Scales .(10-12 rings only) 
tram PicifiQ, Ocean Perch, and Numbers nnd Percent 
Exhibiting Marginal Growth Zones Beyond the Lr1st Anm:ilus, 
by Month, by Year, 1951-520 • 

NUMBltJRS WITH 
'I'IME EXAMINED MARGINAL INCREMENTS 

Noso Percen1; 

Apr 24 0 0 
May 33 l 3 
Jun 22 3 14 
Jul 11 7 64 
Aug 0 
Sep 28 9 32 
Oc·~ 0 
Nov 0 
De(, 14 1 7 

.:f9.n 0 
Feb 20 3 J.5 
M!'H' 9 1 11 
Apr 2.7 8 30 
May 0 
Jun 18 9 50 
Jul 6 1 17 
Aug 0 
Sep 10 1 10 
Oct 0 
Nov 3 0 0 

Totals 225 
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The seleetecJ. data indicate the appearance of the gPowth zone 

during the summer .mcmths, and conver•sely the formation :)f a r~ng 

during the winter monthso The relatively low percentage during the 

peak months of growth zone formation, ioeo, 64~ in July 1951, and 50% 

in June 1952, may indicate that the gl'."owth zone formation is not 

uniform in time for. a 11 Pacific Ocean f>e·~cho However, the paucity of 

data certainly contributes to the general confusiono 

Summariztng briefly, a positive correlation appears to e.xl st be­

tween the number of rings on the scale and th.e length of the fish 

from which the sc@.le was taken. Furthermore, the percentage or 
. . 

scales e.xhlbi ting marg_inal growth increments bey')nd the last annulus 

rises and falls throughout the year in ~uch a manner that a single 

maximum is reach.ad during the summer months and a single minimum 

during the winteP month/lo Although . this can only be demonstrated for 

scales with 10-12 rings, it _has been soown that the calculated length 

of fish closely upproximates observed lengths, regardless of "i:ihe 

number of rings on the scale from which the calculations wore madeo 

The circums·i;antial evidence presented indic~tes that the ob­

served rings on the soales of Pacific Ocean Perch may be annularo 

However, there is no direct evidence available to substantiate such 

a claim., 
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Table llo Mean Observed Length (OL), Mean Calculated 
Length (CL), Mean Calculated Weights (CW), Annual 
Increment of Calculated Length (6CL), and Annual 
Increment of Calculated Weight (1:,PW), for Pacif1o 
Ocean Perch, by Age, by Sex. 

AGE MALES F1MALES 

OL-::• CL:::- A.CL-::- CW1H:• 6. rnv•:H;- OL-::- OL1:- .6.CL-r.- m-11;-;;-~ cw-::--::-

l 129 0.06 130 Oo06 
53 0.11 55 0.12 

2 181 182 0.17 185 0.18 
40 0.1~ 41 Ool6 

3 222 0.32 226 0.34 
30 0.16 31 0.16 

4 280 252 0.48 257 6.50 
25 0.16 26 0.18 

5 300 277 0.64 283 o.68 
23 0.19 24 Oo20 

6 31!~ 300 o.U3 332 307 o.88 
18 Ool7 20 Ool9 

7 333 31D 1.00 337 327 lo07 
( ) 15 0.16 16 Ool7 

8 345 333 l ol6 351 343 1 .. 2!~ 
12 Ool3 14 0.16 

9 3~3 345 lo29 358 357 l .. L~O 
10 0.12 11 0. J.~. 

10 357 3~5 lo41 374 368 1 n ~l~ 
11 0.14 10 Oa14 

11 369 366 lo55 383 378 1.,68 
7 0.10 9 0.13 

12 376 373 1 .. 65 390 387 lo81 
8 0.11 8 0 .. 11 

13 336 381 1.76 396 395 1.92 
4 0.06 9 OoJ.4 

lL~ 393 385 lo82 407 1~04 2o06 
3 o.os 11 Ool8 

15 392 3gs 1.87 411 415 2o24 

--

* Lengths 1n. millirnet ers. 

·!",-~. Weig ht s in poundan 

( ) 



n 
22. 

PACIFIC OCF.AW P1':FWH -- 01•owth 

Since few Pacific Ocean Perch Y')l.mger than 7 years are available 

for study (see Table 6), the only a11.ernative met·1.od available fox• 

determina ti ">n of growth of these fl sh is indirect :i viz., the measure ­

ments from the scaleso 

The aforementioned paper strips provided 9. record of ench scale1 5 

growth, and hencev a potential measure of the growth of the fish from 

which the scale was taken. If ·tho fish increases in length propoi>tion­

ally to the incroase in the radius, or other measurement, of the scal~J 

these scale measurements may be use<l to cal::.:ule.te the length of the 

fish at its earlier ages. 

As.2.:: l ·o~h 

( ) For these calculations, only th~, 11 agreement 11 scales (373) were 

( _J 

used. Figure 1 pr>esents the calculated age-length (CL) r•ela tlons'i:iip 

for 173 male and 200 :female Pscific Ocean Peroh, together with thf) 

observed 9.ge-length { OL) and the caJ.cule, ted annual growth increments 

(~CL)< The disparity between obser,,ecJ. and calculated mean lengths a I; 

age 7 and less ore probably · ctue to nelectivity of gear or differential 

avaj_l9.bllity by size and/or age of ·ijhe fisho rhat '.Ls, the P9.cific 

Ocean Perch less than 6 yer-lrs of ago 1n the sample may be the larger 

members of their 1•especti ve age clanses o 

The 6CL curve indicates that tho c;reutest annual increment in 

length occurs during the f:lrst year and the subsequent annual incr~­

ments decrease at a n0ar logarithn)io rate . 
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Age-Weight 

'l'he age-weight reln tions.hip was obtained by converting mean 

lengths at each age to mesn weight by means of the calculated length-
. . 

weight rela tionsh.lp for these fish. The resu.l ts of this transforma­

tion, by sex, are_ pres0n ted in Figure 2. The snnual increments· of 

weight (!,\CW) are included and the curve indicates a maximum increment; 

during the 6th year for both sexes. The ag_e-welght ctr ves appear to 

be slightly sigmoid in flha.pe. However, the aberrations :Ln the~CW 

curves for both sexes suggest that perhaps an underestimation of the 

a~es of these older fish has occurred. 

Walter G. J0neB 
Sigurd J. ~!estJ:-heim 

Aquatic Biologis~s 
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