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Ocean Perch in the Northeastern Pacific
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In this paper, the age-length and the age-weight relationships of the Pacific ocean perch,
Sebastodes alutus, in the northeastern Pacific were studied for the sample fish collected by
Japanese trawl fishery from the Kodiak area in 1966 and 1967 (Table 1 and Fig.1). The study
was made by means of the analysis of age marks on the scale takea from the sample fish.
The results obtained are summarized as follows:

There is no significant difference by sex in the growth curve of the radii of annulus on
scale at ages 11 to 14 (Table 2 and Fig. 2). It was supposed to be a unique character of the
Pacific ocean perch that the growth pattern of scale is quite identical between sexes without
possible effects by differential sexual maturation. According to this character, the analysis on
annuli of scale can be made on scales from both sexes combined.

LEE’s phenomena are obviously recognized in some radii of annulus on scale (Table 3 and
Fig. 3). The phenomena are more significant in the annuli in younger stage than in older one,
but the first annulus does not show any tendency like LEE’s phenomenon. Though the origin
and the process of these phenomena are not approached in detail in this study, the auther
inclines to support the hypothesis that LEE’s phenomenon is due to the effect of fishing selec-
tivity. The radii of the scale of each age having these phenomena are modified by linear re-
gression estimated from the radii of annulus (Table 4).

Linear correlation is found between the radius of scale and fork length of fish (Fig. 5).
There is no difference between male and female in the correlations. The auther obtained the
following formula from the data of both sexes combined.

FL=32.8+0.542R
where FL denotes fork length in mm and R represents radius of scale in 1/100 mm.

The Walford graph based on either the radius of scale (R;) or the estimated fork length
(FL;’) at each age shows an inflective line rather than a straight one (Figs. 4 and 6), and the
point of inflection is observed at age 4.6 in either case. The auther assumes that the fish
might shift their growth pattern during ages 3-6, and the shift in growth might be originated
from the change of life form in response to the transition of their habitat from the mid-water
to the bottom of sea in accordance with growth.

The relationship between age and fork length was estimated by BERTALANFFY’s formula

as,

*) 19704 4 J15H 328 mifkEMRIT RS $B395



28 + H s
under age 4.6 1=289. 8(1— ¢—0-3408(£—0.1908)")
over age 4.6 [,=411. 3(1— ¢—0-1043(¢+3.0046)")
where / denotes fork length in mm and 7 denotes age. These equations indicate that the Pa-
cific ocean perch show greater annual growth in younger stage and smaller in older (Fig. 7),
and also that they have a longer life span.

Fork length calculated from BERTALANFFY's equation (%\L,-,), estimated from the R-FL re-
lationship (FL;), and the average fork length of the length frequency distribution (F_L,-) are
in a good agreement (Table 5). However, judging from the fact that the length frequency
distribution by age shows considerably greater variation (Figs. 8 and 9), the growth of the
Pacific ocean perch might vary widely by individual fish.

Relationship between age and weight of the fish were derived from length-weight relation-
ship and BERTALANFFY’s formula as,

under age 4.6 w, =315, 9(1— ¢—0-3408(/~0.1908)3
over age 4.6 w,=887. 1(1 — ¢—0-1043(£+3.0046))3

where w denotes weight of fish in g and 7 denotes age (Table 6, Figs. 10 and 11),
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Table 1. Number of specimens of the Pacific ocean perch used in the present
study, collected from the Kodiak area in the northeastern Pacific Ocean.

N ear 1966 1967
\ Trlena(:r-lt Age Radii of annulus Age | Length-weight
NN\ relationship
NN N determined measured determined obtained

Month 5°¥ Male | Female |Total| Male | Female Total | Male | Female Total | Male |Female |Total
Jan. g1| 50 | 11| 8 | 12 20 25| 41| 66| s8] 77 | 1%
Feb. 15| 18| 33| 5| 10 5| 30| 25| 55| 4| 4 | 82
Mar. —| = =1 n 24| 55| 37 | 92| 94| 69 | 163
Apr. 75| 70 | 45| 28 | 20 48| 69| 54 | 123| 8| 72 | 157
May 5| 8 | 167 5 | 15 20 18| 27 | 45| 27| 32| 59
Jun. g1| 79 | 160 — | — — = = = = - =
Jul. 134 9% | 29| 5 8 13| 15| 20 | 35| 19| 30 | 49
Aug. 179 | 174 | B3| — | — — = =] = =] = -
Sep. 73| 10 | 18| — | — — = = =] =] = =
Oct. 20| a1 | 0| — | — - = = =] = = -
Nov. 34| 38 | 72| 2 4 6| 6 6 | 12| 12 8 | 20
Dec. 41 39 80 | — = — — = = = == =
Total | 827| 796 [1623| 66| 80 | 146| 218| 210 | 428] 336 | 329 | 665
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7o FERRA JlE LiciiE S, 428 HADBIDFESD AE S e (Table 1), 7, BEICE b7
kA & &8 665 HERDOEAIC DN TIRREXE L (KEOBRAEBE L/c (Table 1),
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Table 2. Comparison of the radii of annulus on scale of the Pacific ocean

perch between male and female for ages 11+ 12 and 13-+14 collected
from the Kodiak area in 1967.

(unit —1~mm)

100
e RS P 11 + 12 13 + 14
.
\\ Male Female Male Female

1 74 66 67 69

2 165 158 148 149

3 246 235 227 231

4 308 298 289 294

5 353 350 344 347

6 394 389 389 393

7 426 424 420 427

8 453 454 454 456

9 475 480 478 481

10 498 501 501 505

11 524 522 521 524

12 540 541

13 553 564

Number of

— 12 23 12 11

i : ordinal number of annuli

¥ EREFND S v—FOREFES (123 BLU14Y) OFEmEFEIR, & g~z k5 BEE» O EEEE
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Fig. 2. Relationship between age and radius of annulus on scale for ages
11+12 and 13-+14 of the Pacific ocean perch, by sex, collected from
the Kodiak area in 1967. There is no significant difference between
sexes in the relationship of both age groups.

Table 3. Relation between age and the radii of annulus on scale of the Pacific ocean
perch, both sexes combined, collected from the Kodiak area in 1967. The outer-
most radius of each age in bracket is more or less biased as the sample is fewer
than those of inner radii. . T —

100
i 78 | e o || e | B U
1 70 61| 67 69 66 70 66 71 65 ‘ 67
2 176 158 162 160 164 164 155 153 142 144
3 262 251 251 245 246 245 229 232 225 223
4 318 317 315 313 314 310 285 291 293 285
5 362 366 362 361 359 358 340 345 347 343
6 (393 402 398 401 | 398 395 383 389 392 387
7 (434) 427 | 433 429 427 420 422 425 422
8 (457D 461 455 456 450 454 455 \ 453
9 (487) 479 480 476 478 481 478
10 (500D 501 499 500 506 498
11 (524> | 519 518 527 | 517
12 (556) 534 548 538
13 (551 563 555
14 G744 570
15 | | o2
Mometer | 10 | 9 | s | 15 | 2 | 2 | 18| 1| w0 ]| 7

i . ordinal number of annuli
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Fig. 3. Relationship between age and radius of annulus on scale of
the Pacific ocean perch, both sexes combined, collected from the
Kodiak area in 1967. As there were obviously LEE’s phenomena
on the radii from 7, to rs, the radii of scale from age 2 to 8 were
calculated by each regression line. The radii of scale at ages
1,9, 10, 11, 12, 13, and 14 were estimated from the mean of radii
of annulus.
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5. TNODMEIFLDBOKBFTIHERLTHEN,
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Table 4. Regression of the radii of annulus on scale and the estimates of the
radius of scale at each age.

Coefficient [ Bt imate B
linear r(()efgression ‘ of radius
Age yie 7 LB of islclzale Remarks
b a ‘ 1/100 mm
1 — o 67.2 the average of 7,
2 —2.7878 187.07 181.5
3 —4.1030 283.98 271.7
4 —4.0787 346.93 330.6
5 —2.7454 383.13 369.4
6 —1.9500 415.34 403.6
7 —1.2261 439.73 431.1
8 —0.9285 466. 00 458.5
9 = = 478.7 the average of 7,
10 — = 500.8 the average of 7y,
11 — = 520.3 the average of ry
12 — — 540.0 the average of 7,
13 — — 559.0 the average of 73
14 — — 570.0 the average of 7y,

kR (ro) OFEEARA L (Table 4, Fig. 3), 2O X Hic LT HEE L ESBIO®ERIZ, LEE B
ZOMIED FHICABNEHAZGABLTOEVLIMBELZR AR S L, HREDEMLIEES TS ¥
Wrainsg, e, L Ed 6 Fhol4d  TOMEMRIBGET 2ERERICICEMLTHEL, &
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LTEBLNHEBICGEVMEE B P 5TH B, Lcd-T, Fig. IR LR GEEME7 ) -~V FT
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GHEDEMTE R, T1bDH, 4~5 FETOELICE BREROEFOBMBEIRE L, CoMEics
MRBETICRELNL S, 6~7 FXOEFICILE L FEOHMEIZ/NELBD, BREROEKIT WEP0IT
bDENSTL B, COXIICHESIE BHMPETEMBIC KEBEB0DH E700, 4FOENERIZ 14T
OEEERD 12D FicgTELTVWS, 212, HSHEESTREEOEMEDOENL (B DFichbk
ERENRORBH Y, BEHWOFTBEEMBRED, INOORHBBORED Y% — v DO—BARTEDTH
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(Rs, R Y LEo@yicsny, e hbligEiz Ry Thiz (Fig. 4,
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(HAL 1/100 mm)
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Fig. 4. Walford graph for the radius of scale at age f+1 against at age
t of the Pacific ocean perch, both sexes combined, collected from the
Kodiak area in 1967. The Walford line is recognized as a inflective
line, so the growth pattern of the Pacific ocean perch is supposed to
be divided into two parts at the shifting point.

s.p.: shifting point of growth pattern
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HleL T A, TRNTOHFERICODVTHDONICD S, T 7 RAH A X7 OBORERIH - T3 — BRI 7S EH
CHWTE NG, THIC, FHLBEROBBKROET O RS I1T, BHHMTIRESICE 7S - Bk RO
& &2 DEFEOHPBBREODIIR LT, BHHTREZ & bITNIhott, TORBDMEERTID
EDCEREINILEZEZTINTHA D,
BEFLREXNRLEDOBRLELVESHIEXRDHTE
RS X UBREEERIE L7 146 EROEAR (Table D ICO0 T, TOBREED (R) LRXE (FL)
EOBBREME Uic, MEOMICIZBE/EE iz, W H»RIBSDEEHS, ERNISHBEERSED S
(Fig. 5), WRNCIZ FEED & S BREYFEZRISKD S,
Mg  FL=20.7-+0.562R
it FL=44.6+0.523R
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Fig. 5. Relationship between radius of scale and fork length of the
Pacific ocean perch collected from the Kodiak area in 1967.

CNODOEBIRMEME biIcEnNEFNHEINICELSBEA LTV B LS IcEbN S, $/, ERERSICTDOTHEME
TORZTOERE LI CAFTERERED ONLP 5T,
[ElF 2 & DA EIC DN T Fy=1.139n-s-
BEUFREIC DN T Fo=1.166m
L7cio T, kit s B XE & ORI I REMIRIIC AN 122213780 LBl U, BEER SR EIc X - T
TEOEFBERER,
HEIER & FL=382.840.542 R« cetreeeccuctttiieuiiiiiuiiiiiiiiiiiiiiiiiin, (&)
(FL : mm, R:1/100 mm)
COEBIAVLREO®EEAN (FL 220~380 mm, R 3.7~6.4mm) T4 3R L<BEEL TS &4
Wren s (Fig. 5.
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fitsg L7z (Table 5),

Table 5. Age-length relationship for the Pacific ocean perch estimated

from some different procedures.

\\ Froesdue EStim;ff:% LB BCE?ell?XII?;?\IdFFb\?”s lengt‘;lerfiite;u%fncy
\ relationship forl/n\ula distribution
\ ~ (FL'9) (FLD (FL»
‘\Le.ngth Fork Annual Fork Annual Fork Fork
Age @ length increment length increment lefg%gh lelrb%;h
1 69.2 69.8
2, 131.1 61.9 133.4 63.6
3 180.0 48.9 178.5 45.1
4 21159 31.9 210.7 32.2
5 232.9 21.0 232.8 22.1
6 251.5 18.6 250.5 17. 7 256.0 245.0
7 266.4 14.9 266.4 15. 9 270.9 257..3
8 281.2 14.8 280.8 14.4 284.1 273.5
9 292.2 11.0 293.7 12.9 294.6 287.0
10 304.1 11.9 305.3 11.6 301.7 297.7
11 314.7 10.6 315.8 10.5 311.8 309.2
12 325.4 10.7 325..3 9.5 317.8 321.5
13 335, 7 10.3 333.8 8.5 333.2 329.0
14 341.6 5.9 341.5 7.7 353.8 351.4
15 348.4 6.9 364.2 356.3

SLESHIHEREXEY LOBIK

LD LTHEONESBIHEERXE (FLY) LFESLOBRKIEZ, TOMEETHRE» S LTYRTD

B OMEARESER (R) LESEOBRICHEMLTO S, $Hubb, HERXEOEARIFHREL>TTF
LOED L 2RDEMMNECHET S,

& (FLY, FL) PI'F »,=83.7+0.711x

M (FLs, FL) PIE 9,=40.7 +0.901x

(Hify mm)

FraOfE: FL 226.3 mm E75 5T %, @REE (FLx) Z&5HO0OERD OHfET 5 & 411.3 mm
LAY, chiDbIcHET AL D LMW FICH-THh3 EEbNS,
EENTIDIIIC2ARKDEBNEISHEELTHE NS, TNTNOERRESC &I1C BERTALANFFY DL
BEHREREDTRHTAL L, FiLOLH B 220 FBAMBE SN,

FL 226 3 mm 1:‘)\]; /1 :289 8(1 e 6"0'3403<l‘0~1908)) ....................................... (8)
FL 2263 mm LJ\J: [2; 411 3(17 2—0.1043(11'-3.0046)) ....................................... (9)
(! . mm)

NS 2EHOBRETHS FL226.3mm (3 R SESICHBET 2L 4.6 7 &5, 4.6 FEBEELT,
LD 2 SOHBERICE » T EAROHERIE (FL) k0 TH2E, 2hbRHEERE (FLY) 10X
{—FHLTW3 (Table 5, Fig. 7), Fig. 7icfli7ciifgiz ERC K- bDTHED, TIANARTD
FEALRIELOEZRELPIZOHEELIRLTNS, bbb, BnFaitbbh o2/ MNMI&ETH S

*) CCTOHESMRIE (FL) 13, 3tETHEE A OU O LS IIC, & AESOMH B 1-IcZ DFE
R L& - - ETORYEAEKRT 3, 72, 2N156RVLHWE [HEEKE] EREWRERICT S,
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Fig. 6. Walford graph for the fork length at age #+1 against at age ¢ of the Pacific ocean
perch, both sexes combined, collected from the Kodiak area in 1967. The Walford line
is divided into two parts at the shifting point of growth pattern.

s. p. : shifting point of growth pattern

&, REOWAREARICELL, 4R s (AFORYXER 2I0mm IKELTHEDICZED
%o 10 Fiicid 130 mm FRE LA LTOEL, 10 ¥ 487 2 ARSI 10mm i bE L), 4
BMBOEEDEL (L) bEFPICKEL AT NELB-oTECE, BEDEEAD & 2 ITRL
T3, INSOEMIT 75720 A XTOREMO b ORHMEBELTLNTHAD,, Fic 4.6 (FL 226.3
mm) AL LTESFLRXELOHBEOH D AP EY RESCENL TS LT, FENTLOE LTE
HUTBBESDA D,

FHHNORXEMREFHEXE

1966 SR ICEREE S NES D EE S L7c 1, 623 TRDREL 8 XU 1967 FICERE S NIEAD 5 BESBEE X
Nz 498 RO REEHC DT, FEHBIORLEME E FHRXE (FL) 2RO THRENDES ERXELD
BE{R %t L7z (Table 1, Appendix I, ID), 44550 R XEMBIC DN TH & UoOMEBNCHET 21778 - 72
LA, M EREBEDONE L -72DT, TR HEMEBET BRik-72. 72, EAESDLNT
», TCTRY V7)) v S OFEHW A LT LTI - 7.

AV ERDR R, 1966 4T3 190~430 mm, 1967 4Ei1Ci3 220~410 mm DFFHICH 72, HEL
TAES OB, 1966 4E1C13 4~18 F, 1967 4EiCi3 5~19 FTH » 7z, FERIEHIC A1 ESBIOR XEMRKIZ
MFEEBICRD DL A EDDIRERL, —BTES —AEMBEA X Zb LT3 (Figs. 8, 9.
BABOLIEWESIRER S THFEOREMBIIEES L bR —H LTS,

FA—HESORXEOERDONENIEOKE L, 2EAF, 10 ¥ DR IER 1956 41212 260~380 mm, 1967
I 250~360 mm (b - THEL, ZoMidzh£h 110mm 55 120mm ICbELTHS, 2OM
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Fig. 7. Age-length relationship for the Pacific ocean perch, both sexes combined, collected
from the Kodiak area in 1967. The relationship is divided into two parts at the shift-
ing point (s.p.) derived from the Walford graph test as shown in Fig. 6.
s. p. : shifting point of the relationship
o : estimated fork length from the R-FL relationship
. : annual increments

RBESICHIEEREOM, 6~7 FOESWTELITDKREL (Figs. 8,9, cnkSic, HETIRERXE
DMMBENTD, FERHIORXEMERDSHERIT, BEABDTMICKE D 9~11 ¥ RIS TRERGFHOIERE
HELTORED,, A—FESICHETI2BEXEOMBENC &, &2k, + V7)) v/ OEREEEE L
T -7 Eitb BRLTWETHAD, LhL Sxicbabictsd, BXEOEREMED 8~12 F TR
15~9mm LM T EBNC EEGEEINE, EABOFHNEARLID ORETOLOOMEEERICES &
TADFEFICREVE I ICHENG, Fcdlic, RREOBEAERIHEREDORE VWESIRICITZEAERE
INBTHAI T EbHEESNS,

HEDES IR X EME D SESBOFHRE (FL) £k%, &It BoNTOHERXE (FLY)
PIERIE (FLO &l L7 (Table 5), 5 P FOMAZEARKSIESICAENDTC ORITIZERIA
Lizo 63 M5 1342 TOMTIE, SESOFHRIE (FL) B LEDSM7ES DORIEBICISAKLT
WD, 14 FPIETRPDENKEL B OONTEH, THREHRRE (FL) 2ROIERMHSDITOC
LILEBDTHAD,

1967 EDEAIC & 3 FHRXE (FL) 1 HBEIC NS WHIC - Tnd (S48 TH 10 mm E48T
# 3mm) k5 ThB (Table 5), T COFEDEREBFEELTLIHLS 4 AichdTHEEINICE
(Table 1), ZOMHIZT 5 27 A X7 H3E LiICFRZEER T 2o —ch s & (FE 197009, L
7208 o THEEARBOD S PITIHERIERZEZR T LT OER (Z0/ESTRELNSEEK B2 E&FThTH
722k, ELXBDTHAHD.
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Fig. 8. Length frequency distribution by age for the Pacific ocean perch,
both sexes combined, collected from the Kodiak area in 1966.

XS, REOEERERICEAELDEPH V) VI/OEGHICLZROBEEELLENL L, B
wéiﬁﬂ&@<®$ﬁ%ZE(Fb)U& ,MEM”®%%&%§t@%%¢ﬂﬂmzi<ﬁhbfwé
LATENTHAD, Lord, INOORECHED $ 4 — ), BiDFERERDFHIED S BET Lok
BBICIERICK S BB LT L BMEIC %ént%%@ﬂﬁﬁ%%?%wtLfﬂﬁbfimf%%vo

EXREGEDBERELVEFES LHEORHRKR

BXELARBEOBGRE Matd 201 BRI, BXED 220~400 mm, {KE)S 125~800 g @ Fific
H -1, MFEOBICII NSRS HEESED SN, FRROL S BEYRHRES TROZENTES
HE log BW=—4.6216+2.8962 108 FL-ww-rtsteourmrrrreaaaeiiiiiiiiiiiieeii ao
it log BW=—4.8516+2.9915 108 FL:-cteeeieermri an
(BW : g, FL:mm)
HEMEORIC ZEERENBD SNTVOT, HtERET 2 E TeohB»sEons (Fig. 10),
Lftlhﬁtﬁ':é‘ log BW= —4, 759942, 9485 108 FL sectnnssnsnssnsssessnn comsonstossdondsvase [@P))
(BW . g, FL . mm)
COBRBRR (2 &, SHITRDLFSERXELOBFHRA (8) BXU (9) &Lick-T, FHLAEL
DREFRERD I,

) DHICHmET AL DHIC, LEE HREDEETHAD, MECHRELZOHRELL EToREMERR T &
THLLbENE,
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Fig. 9. Length frequency distribution by age for the Pacific ocean perch,
both sexes combined, collected from the Kodiak area in 1967.

4.6 FPIF =315, 00T — g=0 34080 190BINT. c.o oot o rimommasaissvins s cuwsssis s 55 (13)
4.6 jwj: w,=887.1(1— g—0~1043(1'r3-0045))3 ............................................ (14
(w: g
C OBRAIC K » TRO T EESOFHEAES 5 FICHiFIE  Table 6. Age-weight relationship for
Table 6 8L Fig.11 itk Lic, CCTESNEEETR the Pacific ocean perch based on

the BERTALANFFY’s formula.

4.6 FEEE LT ESME SsHomhiic 2heh s

(unit g)

B UTBIPT.53F) WHEET L EENRD, ZDT EMIE Age | Body weight
LLAEBNTHEDONES D, TZTRIASHICTELL, & 1 | 14
72, COBRICIR, BRKETIER Lz SEBIC, fERAKED 2 30.8
PRRENFF-TNBE NI BESHE. LoL, 6F 31 1;%2
25 14F OFPRP TR O4ES & hE L OBIRICE < A% 5 160. 9
LTW3, 5T RUTOESDOBMCONTH, DBICFHERY g gg?g
§ (FL1> @Eﬁ%fg\jl%iﬁlty i))t;@ &b‘ﬁﬂ;{% LT3 8 2823
bDEEZIONG, 9 323.0
10 363.0
11 401.7
* e 12 438.9
o s B, P S 13 474.2
PEBatEMATE Il EWo0 0, LRKEFOT 7 24 14 507.8
ARy DESEBEOKRE X EOBEBRPHRED/ Y2 —vizDn 15 539.2
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log BW = -4.7599 + 2.9485 log FL
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Fig. 10. Length-weight relationship for the Pacific ocean perch, both sexes combined,
collected from the Kodiak area in 1967.

TEZLDHREBZCENTE R, LeL, W O»hOBHIAEH - ROEE» S THEPPEENLTLOT
Hote, TTTRENS DS LORE TR EMBERICOOTETOMIKEMA Tz,

BHEOESPREIC DV TORFTEH#D 254, FAEEPESERILE D EMEIC OV TORESEAR
ICEBERHEFETHLICEREART N, T7AH AR OBBEICK > TESEELHEKOWREICHET 2 BT
ZITIEH T EDFS IOV TIR, B CFE 19700 I8 0T LhHoNTnDS, RILTIANARTD
BEFEOREICONTIE, M ERETELA A ERTERWNICLTS, HREDDLLLS LI EREME
A HREIEMEESICEI-THESN TS (FE - 58 19700, L7cdi-T, TOWETITE -4
DEECHUEFES IS OHESIEZE -T2 0L BT LTE 0,

1. HICEIBREDEHNOICDNT:

T3 AN AR RMD 7N H TR Scorpaenidae DB E FILIPEMETH 5, IIHEL S OBIFEL LU
HF DM, 77 AABICBNTI 3~6 HICiTRONELS5TH 3, EFIIERRICREINELARE
HE Lcks, BEHERTH S EBHLNZIPEL, EHT®H 2 0 I3EHE &Rl SN 2 9882 - oo [k %
BHERL TSP —F, FERIERERT T 2EM, BEREREN KEVEDNENSDTH -7, £D
M 4~6 ATH 72 (TE 19700, LEhio TESEEORKER BIZHESERTODOEELTEINT
HAHDo

*) LYUBIMOVA (1965)' &7 5 A A{ETIZ 4~5 HICEIMT 2L MUTV S, BROMBLLEE LD
TRIEWIEBE S,
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Eig. 11. Age-weight relationship for the Pacific ocean perch, both sexes combined, col-
lected from the Kodiak area in 1967. The relationship is divided into two parts
at the shifting point (s.p.) derived from the age-length relationship as shown in

Fig. 8.
s. p. : shifting point of growth pattern
i. p. : inflection point of each curve

FEEERICIE W OESIC EL2ETHEEIEE DEN HDH S 18- 72 (Table 2, Fig. 2), R—FL B§
% (Fig. 5) ®EQBIRXEMRKIC S HHMICEERZN EADONEL o7 EEA4RERLT, 5L EX
EOBFE (KEORED/ €4 — ) b HICL 2 ERBOEHBLTENTHAD, TITAN AT D HALE
4E4r (reproductive age) |3 £7Z S A TIRIEWVDS, FEHSFHERMHOBEAGEZNE L-BORE,STH
&, i3 FL 270 mm (7 ) TOEL &b —HOMEIMMRAICEL TN A EEZ 54115, LYUBIMOVA
(1964)9 & 6~7 ¥ THMRBICET 2 EME L TVE.0 LIch-T, TORETHE - -GS BOEAE
BFERITHBTH S D o FPERPRXEIC, WIBRRIC & b0 5 7R O 2223 U TS0 D300k R
782 ETIRIEWIEA S /p, LYUBIMOVA (1964)9 &7 7 A AEDT 7 X H * X4 OES & KEDHEBIBERZ
ICIFEIC L 2211V E LTI A, GRITZENKO (1963)® & PALAKETZOV (1963)') 3, _—Y v /D
TI7AAARFTICDOTENENMRET LIcEHT, WS HTREVDS, WE & bicht s s O EEE
BE—TH2LLTNE, INSDTEEEEEZL L, EHLAELDBEBKPHRED/ 0 F — vickkick 53
BRIV ER, TIRAHAXTOMEBICOAL Fhbo@EEEZTLIV DL ANKEL, L, 15
FEOBAEICONTEIES A TR, KEICONTRIICE ZEbRVEBETHAH . COALAD
THICKRET T 2 LB DH 5 .

2. LEE BZRI[CD(HT:

TIRAAARTDESIEEIC LEE BENED oM EVIHERNE LB INTHEL, LhL, EEL

*) LYUBIMOVA (353} (1965)1 T2tz 5 F THRMRAICET Z2ELTED, Bo2D LKW,
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COWMETHER LIcBEOER LRI, BIS T LEEBRR S & 2 FR D S5t (Table3, Fig.3),
LEE BZi: LEE (1912)7 iIc k> TRAINTLEE, £ OMEEICL->TEL DAEFIZODVWTREEINAT
Ecbhrbod, VEXICEHRORSFEERPEHIC OV THETCHBIHAIZTIN TN, BAA

LZITHRDONLBERICONT S, Bilk- AR OHMANTRIASEHIT AT CEMTES, ASEHE
783378 LB 0,

LEE BB LTREINTELEL DHRBOUHLT, HENEHIN T 2013 (1) [FELIEE O B
SRS B ] EndHEiE (2) MaREoRRMESEHS T &, T TOMEESHEIERZLE KREDBEOEKLE
(1B VAP 2ODRHNTH S, CCTHW-72T 7 ZH AT DEE, 1 () KIEAFHOB
ERBEHSNBOLDOT (Fig, 3), oML WS B Fici EEIAET L, it LT, BIEEREICE
HT 3 ETHRBCHLTIRIBEDRGEYEZ LKV, T8bL, COMETEHHR>ELARZT~XTLD
— WX BRENTH B0, HS - /NUOEAICIIMEIC X 2RISR E & O/, R—E40thTh
SODBREDI VKB OMEELS ZLFEINTHL I LG MNE, $/, TIRAHBICBTFE TIAAARYT
2, VHEOBEEICEK - T I TIC 1962 FE0 S EHAFRSED 541 (LYUBIMOVA 1964)%, 1963~1966 40 fif]
1R 7SR 234778 b4z (CHITWOOD 1969)9, C 2T LEE B4 R LA 1967 4FIciRES
725D TH 355, ROBERTSON (1936)10 AR L7k H 1T, RED I VWESADEFEAEEST TITED LT
Wz ENA T EBRLUTAREGHEREC ETREV, IXICRALEBY, 77204 X7 RESHOBRERIK X
WD, BAIICB T ABEEDK  NIESHHOREDR « TIChDEECABKENTHAD, LT,
PRI BHRRILBOEEIOTRIEBNEASI D UL, CORBOMEEE >TAHTH, FHITHE
BIDEA i LIZ7EW,

T 5 AH A XD LEE WRAERIT 2 1C3BRICFRAH LU TEZORDOBKEINZ B I NI S0,
LEE BEOHMRERICL 2 DT, WHEDEET 2EBIck-TALTWE bDEThIE, FERME
OEBIDITHOLN TV BEHTTZORN - BiEEHO»IcT 2 LFERICRETHA S, L, Th%E
B LISVRY, 77 A4 2 27 OMEEBHERET 2 (B20EFENE) (RE] 2 BEBET 2L TR
Do L7eioT (8) BLU (9) itk ->TEbINEFZE (Fig. 7) 13, EYOES LEXEEDRERZK
% BERTALANFFY QO HBRRICE - GEUMITR L bDICTES, TREAER] ELTTIZAAARXTD
WREEMNZDLDEZB LI bDETECERTEE, L1L, BED/ C2—v (bLLIFEAT) 20D
Bt oW TREAEDECERBTEL D,

3. MERONY—VUHESHEGSHETERDSILIEDNT:

4.6F (FL 226.3mm) %EiC LTES LR XELOBEEMNEL LTV E (Figs. 6, 7) 13, 7724
AR REOREOEAE COEHICESETVBE T EERLTNS, O, BOHETERER (RD)
D oORIICE > THDONZEHD T, HENOFESFIKEMR P ELBOFHELE (FL) 15 b
KRS B ENTE S, 6~14F D FL; 10k > TEEREHNTH 2 & Fig. 6 1ok LcESPOBERIC
EPLEESEBESNSE, TOEBETOIDoBERMPOFT~EDOANZT S 278D &, —3FFTHEELLYT
NER SN ST > TREEEE LS, —J7, Fig.7 Ofifis 6~14 7 FL; iIck - CHix 2 hAE A
CH>THES T3 &, 1~5 FORXERFHRYE FLO 1IGEM L b0 1S,

70, BOEBREROEERAES GER MICKRITLTAS L, EDERDEER” IR 4~5 FTDEC
AR EAE BT EIMMBECHAT 5.5 Lcti-TESME EHE T REORRNE By g3 L3,
LEE BROELELZDFEROMAIChrH 5T, TIAAAXTOBRERMOVOLEDDREUERTHA D,

COESUHKEMOERIL, EDLHICLT, 2HEFREIDTHAS e TTEIOEFICONTHEL
£y

B oEeETiE, A0 L I AROERICGHE LSS XD TH S0, 1ADOEYFERRIC K > THIREREERERD
BIRBXEEHELTAS &, @NEIHEEE - TREEDET 5,
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EXCHIEBY, TIAAAXRTOREOEEKERINEDRE VDS, RERAEIET 204 b EEE
RBEIKREL, MEABELTROBOMECHBE L > TOADTREBNES D, HEIEH (TE 197009
TEORIEE FIc@y Sk ER (ridge) ZRMIEIC BEME LTHT A, WKIE ESID 2 hzil
WTHBEPTBDHOIHRERET B2 E2HE Lc, BHTHO 2 BOEATIE, HEDMEIZIRIZ 3.3
CF) &£4.38 (I DETAHILH -t DHBITHENZ BROMBALEOEEKDEES, choDbziEs
LT2ARDOEREHETEE, bo bbb AKTELITHS, Licti- THRERBEEOEINERICH 5
NaEE, CORETHRONACBREUOEMEIRAEDSDTHA S, COMETHONIEIAITL.6F
THo-71ro, LLoHmsaEEL, BIEOEUEBLIFESTMIINITOIEL, DB Ed 3~5 Fitbik
ZEYEND, $, RERBREMOENOET»oBA NI, 1HKOEBmI L&, Dl
1ELROBICITRDbNEDTH A,

BRERO 0, BEHELTRE H2MES-TITEONE ETE, AT EAEE #HEE L 22X
(Figs. 4,6) BEBESOFIBRMNETIIHEES 2 BROKRAELTTIREL, b EEBDBIRERT OMBERY
DEHIKBbNE, TxiC, fiEERXE (FL/) OEER (Fig. 6) Ik » TROICEBREXEMNS W IFIC
> T2 BZTNNBH B EAEEHLIL, LROL DI UEMOERELF L IZELTEEREZEBETNLE, &
SHOEBROBIRBREEIETREL B> THBRAREO RS NBETHAI.0 Z0ARLDESOEAEEH
WThLDLDEZEBERHTHAD,

COEIBREMOERIMC L ->TRIDTHA I Do BNBRBR S Ficdbili/ckdicb- EEST
HBEME, TNERBEBEMBE, 79 A TFHCBT 27 7 24 A XD 3~5 FOMSICEREARET L5
TEBEZONIE . Lichi- TIREMNKE(S E & EERIC, REBROE(BEERNICELTHEIDT
H59,

TIAAARTBZDSMEERLS PO — itk > THESN S FL 200 mm {ij$g (4~5F) T TOHRE
IOV TRIBEAEHALTHRE,, ¥F 05 3FETOERBIREIZESINTHIEN,

FETEHICIZEE S L IZZDELICAHLTNE LS TH B, LISOVENKO (1964) 3 1963 £EIC 7 7 &
HBCBEOTHRS Y MCXABEEITE IR, TOREDUNT, 75 2AH AR5 OHGBHBERBICHA
LTWa EHMENG &Rl E LTINS
ALVERSON & WESTRHEIM (1961DV i3, 74 Y #ARE7 v v b vyMBLXUTA LTV HOWERE <A
ANTHEIN EVvFADERDS, 20~50mm DT J5 A A 4 X7 OEMN SHEFERIN LV S LED,
TI3AHA R DYEBRBT=Y VOIHICHIKLTVWADARILENHITERLENLS, TIAAAXTIZ
EIICIEBICAEFE LTV ADTHA D EHRAILTWS, 37, o — VBB TRELLZEERDORE I, S,
TIAAA XTI 2~ F O CEAERICBITT20THA D LML TVE, COHERICIZE 12HEETS
EABTENTOIRND, EHEKEEDT IAAAXFICONTHENICHVEBICEDLS>ICELNE, T
T R H A R DEEDIKEET 1L DIFIRBRES BT NEN T ERIBERETH L, LB TTDEED
BELTR, JVREOHED L BEBEMAND LBESEZ SN0, IKAKEORRRELZECL > T
AR E NI E VI RS TH 5 T &, BIREOIED SIEDHHEN &0 D RN BHLS EF D5 028
(LR TREEFERICAXBEASRY I VWOTREVAEREPNEC &, BELSBEMAD BT
FHELTVWBEEZDZODBEUDESITH S, BEOTES L BERBOEED SERKEOAFICE S L1
KR, KFE, Y, KOB %, HBEOKIKEE, f, RERBRENIKESCENTICEAEKRT S, TNICE
b5 - TITERRR P EBN IS IC b M RENBAE LB LS. COXI T LD SREDORKRRICEIIES D

B 2O ERP-FNICRESEE (@) O LT ohRThER S0,

) IHEOMEIT KENILSEEZDOFHEICOVTEALEINTVSE LS T, HEBROFEENEAMHOL
TIRHZE LAY &£ 5 TIRE,

k) MEABEZOREDUENLTRDLTNEEIIC, ELETCICEOBH T, 3~ FOTEEERLTH
3, ZHICLTH ZDHRRBPPESTELLH>TH B,
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TIIRRNIEA D Do

LYUBIMOVA (1964)” & ALVERSON & WESTRHEIM (1961)V DAY LT3, 7o, Mz T 5
2 H AR DYWENEBAEED SEBAEFE~BITT200MECTEEIENTHLEL, ZOHAELTE
2EHEFEIEAOMICHKEDORENDH 2 LADHTF TS, OMITICIZERNSH 5., HOWLSHREDR
B2, BI3IFHOFMKER (Annual increment) 2H 2HEHOZN LD #HF (5mm) K&l HT &
& LTW25%, Annual increment OZDREFOE(LIC KEME®RE S HL LR BHTH A5 . A
TEHOB: ERFIOERLFREA L E, 20X R (Fix) 13 LEE HROFBRELT UI D Eos
SRICEDONB KT TH S,

WFTNZ LTS, TI7RAAA R OBITBERICRELZVEFEEL TS S LT &, & 2RHICEESE
BECHITT 22 L, COXDBEFEE (life form) OELICHIE LT MEKDERERABZE(LL TS L,
BERZDNTREL ORFEEEOHRII—B L LITH S, UL, EEEHSEAT ZHHICOLTRALD
LB —FHL TN,

4. BBORRLIOBRICONT:

ELZRER (TE 197000 0BT, BOMBRER GEMER) OEXEMN 1 ROERICISHEET S L
A& L, 2O EICONT, ARTEHELNICARA S LIC L THERSAATE-7cEChH, 1 KDEMRTHE
AZEBTEIBICEROBEEELSERETEILEVIATREYT, KARTHOINIL XD IC2 RDITHREZHE
LB ENIDABEHTHATENUHALL, LrL, BERTHOEAR 7T BLU 10T OESHET
BHotd, 6~ HOEIHLTR 1 ADERESTRHOD>THEUNICR L BALES, Lich-TZ D
PN THEOHMERLLC &3, YEBLLDOLELTINTHAD, T2, HRTHASI S 1 ADERE
QERDIHRICE E DA BT L3, WBCEEROMBICAMMEA FHIS®2 C &%, BiHElBiOEERBAICBERET
CHPINCEREIN TR EL DI BRORESL, BoNcHRICBMOEELBIIFZLL, LHL,
TS (FE 19700 ORNAED—%Z LD I IICGTIELTE X, BB, ZOXHINBELER, &
WELIeN—) Y JBICBIT 5T 7 AH A X7 O (FE 1968)» I DWW T HERICITRDNENETHA

I

ARTHIFLTELEL DT EMNSICDONT, TIZAAA X RDPBORESBEKEREZ b ->THELIIC
HETE o, CORETHIIE - RIS v 7Y v 7 KBZED»E DT SERICHIR Lich 5, HIBEHERIC
KBEBRLIBNITTHL, 77 R2AH A XTITEFHFEABOMBICE - CTHOBELEL LD THLEES
NE05, BOBKEEb /BB TH L LTSNS, BEOROAERET LD XS ICHEERENSS SN T
SR FICHEB UTHB L BREBH A,

ZOMEOREE, LEE BHE, HSMWOATRRE RS E ARIRIT A D 20 U785 S IO BB RIS A
HohEiloteh, 2no s & bICREOEALROMBICEE LT, HoMfil, BHoRAESICONTD
ABBETEMA D MEBH S S .

1966 4F & 1967 £z Kodiak BFEI/KIETHEINLEAEZRNNT, EKEFEICBF AT IAAA XY
Sebastodes alutus DFES EHAD K XX EDBFRICODOTHRE L7,

1D 1966 FICHREINIERIIIC L > TESBETEIN, FE45ERIEHAREOBREHRE L,

1967 FICRE S NI EARDIRES AL (ONSENG N 2> & 8 S N7 BT K - THEER B0 4 2% 1
EL, FLVEOESIEROMEIC OV THE TS ELEblT, N5 LAKDAS S EDOBRICONTKRE
L, S LARORE SICOVTIRITETE 572, FRAEOERICLD, BREEKELEDBEZRIE S IC
ESLEBEEOBRRAERITL 2,
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2) 14F F TOESTH T, BOERLEFICHMEO®EZET W, F4ERXESOBRiIc b ic X 2ERI2
N EHEE N, HRREICE BB - AREROEDE LN &M, T35 284 X7 OFRINISHEHT
»H B LU NI,

3) BRI LEE BRo@E» o, TORRPEEBIC OO TRESBRTETE S CENTERED
S 7ehs, FERREICERT 2 &0 S RESSGEHEZ S > T3 X3 icBbhic,

LEE BROED O N ERERICT BEEERZEH TROTEMIESTEELTEL, E40 0 %A
Eldos

4 ERERERXESOBIZIZERI S HERERED SN, £ 0BRICIIHEMROERIZE Lhe,

HERA T TR =187
FL=32.8+0.542R (FL: mm, R:1/100 mm)

5) AESBIOEREEE XU R—FL B&h 5RO CHEERXEOEENIZ, WIFNbIHEE T -0 2 KD ES
TEDLOIN, FLELBERBIVESLBRXELOBRFRIZIZIZ 4.6 T 2B LTEMLTVE T EERL
720 THIL, 3~5 FOEIC RMEBXMEBLTWAEC EE Eb LT3 L Ihi, ZOERIE, BE
IR LIEOWAEFR SEEETRICBTL, ABREEE(MIEI b0 TREBVDEHRE N,
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Appendix 1.
Length frequency distribution by age for the Pacific ocean perch, both sexes
combined, collected from the Kodiak area in the northeastern Pacific in 1966.
. Age
Fork\ 4 5 6 7 8 9 10 (11 | 12 | 13 | 14 | 15 | 16 | 17 | 18 |Total
length
(mm)
~ 200 2| — | = = ==l = =l e e e [ e e e e 2
210 ‘ 2 2 o e T ] Bl [ Y e (e Rl | Rl [ [ 4
220 1 1 i E=SRER== [IE=— (= = ) (2 B = ] 3
230 — 2 i 1 |l = el B e e el (=N 4
240 = 1 2 4 =i = = =il =| === =|&]| = 7
250 = | = i 5 3 I = =l =] =2 = =] —=| —| = 10
260 = | = 6 9 3 2l = = =| = =||=| =| =] = 20
270 = [ = 5 7 14 21| =i =i = = =] —| —| = 44
280 — | = 31 10| 33| 42| 29 2 2 = =1 —=| =] — | —] 128
290 = — 1| 14 | 24 | 48 | 52| 24 Bl = —|[=|] —§ —={==|7171
300 e i el s 5| 34 | 72 |105| 58 | 44 8 20 =i —| —| — | 328
310 = = 3| 14| 43 | 87 | 80| 58 9 2| — | —| — | — | 29
320 SN 1| — | 21| 63| 8 | 47| 15 1| = = | = | =—1| 229
330 == =) = 2 71 22| 40| 45| 14 1l = 1| = | —=| 132
340 =l =il | = B 5113 21| 24| 14 1= =| =| = 81
350 = = = == | = 1 6 17| 19| 17 5 5 1= = 71
360 =l = || = | = | = 4 4 4 T 1l B i == L | — 1 — 36
370 — = = = = | = 2 3 6 5 3 1 2 o 24
380 — =] = = = — 1 i 5 4 5 3 1 1 1 22
390 — e | = ] — | = — e 3 1.4 — 1 7
400 bl B I e — e ) e == §| — | — | —| — 5
410 — il = ] e T e 1 1 L = 2 e 4
420 = el e e = = [ e e il = —| = | — 1
430 el e I e e e B e T e e T e e e 1| = | — 1
Total | 5 | 6 | 20 | 59 127 | 253 | 305 | 331|267 | 99 | 34 | 12 | 10| 3| 2 |1.623
A erage ¢n203.0218.3256.01270.9(284.1204. 6301 7311, 8317. 8333.2353.8 -

fork length|

364. 2‘375. 0

368. 3l380' 0
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Appendix II.
Length frequency distribution by age for the Pacific ocean perch, both sexes
combined collected from the Kodiak area in the northeastern Pacific in 1967.

\Age} ‘

Fork \ |5 | 6|7 | 8|9 10|11 |12 138|145 16|17 |18 ’ 19 |Total

length \ | ‘

(mm) | | ‘
~20 | 1] 2| — | —|—|—=|—|—=|—=|—=|=|=1~-|~=1]-1]3

2 | = 2| 1| —|—|=|=|=|~|~|=|=|—=|—|—| 3
%0 | —| 3, 2| 3| —|—|—=|—|—=|—=|—-|=|—=|—|—] 8
260 | — | 4 } 5| 9] 3] 2| —|—|—=|—=|=|—=|=]|-|~-|@=
20 | —| 1) 3| 8| 4| 3| —| —=|—|—|—=|—=|—=|—=]—=119
280 1| —| glw|{n) 6] 6 2| —|—|—=|=1—=|=|=|8m
200 | — — | —|1|w|w6|w0! 1| —|—|—|—|—|—=|—]53
300 | — ‘ — | —| 4| Bla|1ww|w| 38| —|—=|—=|—|—=| =] B2
30 | —| — | —| 1| s5f18|19|12] 7| 2|—=|—|—=|—=|—]59
320 | —| — 1 —|—| 2| 8|B| 7| 7| 1|=|—=|—-|=]|—-]4
8 |~ — | —|—| 1= 7|0 2] 1|—|—|—|—|—-|m
30 | — | —| — | 1| 2| 4| 6| 3| 6| 2| 1| —|—=]—=|—|2
30 | — | —| —|—|—| 3| 5|12| 8| 4] 3] =|=|=|—=]|3
360 | —| —| —=| —| —| 1| 4| 4| 4] 2] =] 1| 1| |1
80 | —|=—|=~|—|{=—=|=—1 1| 1| 8| B| 8| —| —| —| — | 13
30 | — ~l —| = === t|—=| 8| 2|—=|=|—=|—=| 6
30 | —| = | —=|—=|—=|—=|—|=|—-|—-|=-|=|—]|—-| 1] 1
0 | === === =] === =]|=|=|=|=]=
410 1"?‘” —| === 1=1-=-|=-11]|=|=|=|=]=]1
Total | 2|12 | 13| 47| 51| 78| 90| 62| 0| 22| 8| 1] 1]—| 1]48

Average |

_ | | | |
fork lomgth 230- 0245.0257. 3273.5287. 0297, 7/309. 2321. 5[329. 0}351. 4356. 3355. 0/355. 0 — [385.0| —




