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On the Age of ‘“Hokke”, Plexrogrammus azonus JORDAN et METZ, by Scale

Ken-ichiro KYUSHIN

Abstract

In the previous paper, the auther reported his studies on the growth of ‘‘Hokke’’,
Pleurogrammus azonus Jorpvan et Mrrz, considered from the basis of length frequency
distribution. This paper describes the work of age determination by scale method based upon
materials collected from 1953 to 1957 in Hokkaido waters.

The results obtained are summerized as follows:

1) The scales of ‘“Hokke’ are typically ctenoid. The rings are characterized by a unusual
formation of ridges on the anterior and antro-lateral field of scales, classified into two types,
namely A and B, from their appearance.

2) It is impossible to make the scale-reading for fish which account for 2.4 percent of all
samples observed, because of the obscure appearance of their scales or their regenerated scales.
3) Therings of A-type are acceptable as signs of age determination with the consequence that
good agreements are observed among the various scales taken from various body portions on the
fish as regard the relative position of A-type ring formed on the scale; but this is not the case
respecting B-type ring.

4) The relation between body length and scale length is described by the regression curve, that
is, S= ¢ + bL + aL?, in which formula S and L represent the scale length and the body length
in millimeters respectively.

5) Frequency distributions of the radius of the ring arranged in each ring group nearly
demonstrated normal distributions. Some values of the radius departing remarkably from the
distribution of their population are omitted from the data by the statistical method of the
criterion for the rejection of outlying observations. The number of rejected rings and of fishes
which have them account for 1.2 and 1.6 percent of all dealt with in this study respectively.

6) The period of the formation of the ring on the scale is considered to be in winter as to the
Japan Sea area in consideration of the seasonal changes of the marginal increment from the last
ring of the scale and the ring group composition; in the Okhotsk Sea area, it may be somewhat
later than Japan Sea area. From above obsetvations, it is acceptable to conclude that the ring is
in fact a year-mark of the fish.

7) The back-calculated body lengths were computed by putting the averaged ring radius of
each ring group into the formula of body-scale relation and shown in table 6.

8) It is estimated that ‘‘Hokke’’ grow to about 21, 28-30, 31-34, 33-37, 36-39 and 41 centi-
maters in length in the first, second, third, forth, {ifth and sixth year of their life respectively.
The female grows more rapidly than the male after the second year of their life. Considerable
differences of growth are recognized among areas in females but there are no distinct differences
in the case of males.
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Table 1. List of samples, localities where samples were collected and methods of capture

Date Locality rllsiinigcrlual Range(acgf)B.L. Gear
1953. XI-XI Otaru 204 18 - 26 Danish seine
1954, I-XI Otaru 1700 18 - 47 Danish seine
1954. V-V Hakodate 250 22 - 28 Drag net
1954. VI-VII Horoizumi - 726 o EM/Q—-:;MA Set net
1954. XI Kumaishi 99 | 2%6-7 Doep gill net,
1954. X-XI Funadomari 393 26 - 417 - ?gsg_ﬁ-gé net,
1954. VI-XI Mounbetsu 300 19 - 31 Danish seine
1954. V-Xi Abashiri 300 - 20 - 42 Danish seine
1954. X Akaiwa 90 27 - 45 Dech &1 e
1955. V Aonai 15 3-11 Dip net
1957. X Kumaishi 5 29 - 35 Long line
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_ Table 2. Individual numbers (N") with scales impossible ERREOGE
" to read and their percentage in samples (N)arranged
in two areas, namely Japan Sea area and Okhotsk R OEE > BT 270012,
Sea area BHOBENC DV TRIKOE IS b
Area Japan Sea Okhotsk Sea BirHs UBEMEST TEE YT o,
Sex . Female | Male Female | Male T ORI, HRE3mmETOMKT
N iy B' 0 I8 CEEE N, RET5~
15 - 20 | N/ 0 8 0 8 83mm OfHEDTFEE T IR U fURRERAT
% 0 0 0 0 IO S A LN, OOk
N 491 514 116 107 AL Tl & < EER S N v B IEREE
‘S| 20-25 | N’ 0 4 0 1 " ‘=
§ P ol 0.8 o | 1.0 DA 1/ NIROIE B> b
g - 3 (ME2.1~4), BIcHEDK &
2 5% Neo 8L a0 108 | 109 Vs 97~104 mm DEAKDTSETFHRLT
o % 1.0 | 1.7 0| 0.9 TUEERAL 3 BR B B O Bk
g N 565 | 133 104 62 O EN T 28 abh (KiK2.
5| 30 -3 | N’ 17 16 0 3 S S
° % 3.0 | 120 o | 4.5 5.6), fhOERALT bBEL Wik 57
g REFTEITICRBREL T35 (R
“las-s0 | N| 16 18 z 2.7), CORED b ORI
% 22.6 4.3 100 B, MrBESFcibis o i
N 3 1 19 Ly, &K 109mm DI EOEE Tk
| Above | N 3 1 10 DEEIE D T BEGERUBRESEO
IR 100 | 100 52.6 A-H
HITERBYEET A LY k3
Total | N/ ae | 88 91 %8 (IR 2. 8)0 Zheh b BHRIGD
% 2.3 2.4 3.0 2.4 R B0 TSR3 TH S
J DSETOmmETEE L HERE S L B,
REIAIC L B HIBORET

EXICHEUA, BiAERROERERE L TOABMEERET 50012, AEEISSOEIZ OV TR
ERALBI 3D D B 0Bl T2 B3N a~ j IZ10HEROBEH DV TRESHA L V% 2 2 1,
sty L Y, BROBOXH % L THEBICER S IREOREY AL, RISIIEBEOREYE D45
BOBAY K THEBTH 500, BEZHOT.O L UL VSIS ATEER»SEL LT, &
2 DEBROHBIEEME 2 ABICIEET A2 Lok s, Th & VN OBNI T b A8 BHEGH 2 Bt
i, BURSENLOBOEEOERALE I EEASHGS B b b, BRSO 4 b 3 —EOIGEEE ¥ $io
b bIEREL, F2, , EBNERHE L LT, #SIRCE T ARy RIS BB kB 3K
ATHRLT REUFEL Y a~g THIOEL, jOFE2, hRU jOE3, i OB 4OFBEENIMN b A
B VIEBREN, JOEL, g, hRU i0%E2, 10830/ MERHIA, BEBOHERLY, Xh,
i D 1 EREENIMN b BRERE L V£ 5, A, BlBEIOEHI CRREN Ty 2EEEEOH, g, hDE 28
BB T ARUA 28T, L dFAARBROBOLIFICBIEENI LI 24, BRE EGMBICER S Ty
2 BREGENI I L MR LD ThO RV h EBA LN 5, X iDEIRU i 0B 2, B3 OliFkd:
FERIOIRR A b5 DY, ST 2 TEREEE L oM OFRA T & b ABIKU BRIOHH
BENTNERENTDDOLEBALN LY, 1 OF 3 HSFE TGN BIHRSBE SN -# b A bh
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Table 3. Number of A-type and B-type rings in ring groups on the corresponding portion of scales
from various body portions :

' B.L. |Number of Ring group
Sample | Date Locality Sex (mm) scales |71 [ 2 3 | 4
exammed,ABIAB|A Bl A B
a Female 252 28 28 0
b Male 256 28 28 0
1954. .
c Hakodate Female 256 28 28 0
v
d Male 259 28 |28 0
e Female 265 28 28 0
£ | Female | 29 28 |28 0
: |
i Female 306 28 28 028 1
1957. ;
Kumaishi | Female 328 28 0 8(28 2(28 O]
X :
i ‘ . Female 341 28 0 17121 7| 2 16,28 O
i } | Female | 356 28 126 2[28 0[28 0

3, h, i OB 1GEEIT~TBERETH S, 8ROBERIE 2 8RUITROBIBHENT 3
B Th b, .
BEDZ & H b BREGHIT ARG~ THIGHSBIL TRy ST, SCHGEMESER b T HEHE
DNECEEOERTT A~ TEAL, ERERE L TOEEY ARRBIIRE L oo BL ARERET HHAT
10E2, BIWMEHEDO L HIHEEL 100% Thrve b, 1EKL VEgEbh 28285, coho
PO RSB EN T BRI TR E U TR T ARMEY R 1o, PO T TSR YR +~T
FROBIAEDI- AR Th 5o 5, LI EOEHED LENEADOIR 2 N A BESAr 2 f5i5 T
AT Lzl o,

EREWEDBRK

FiRALHE 2O RBR T, #RMERIRE OMBRNIC SURIINL T Esl, B8A, /MERNED AN
A, 8, REEOKE LBEOBIRICERIBH LN LG OLOTERY 2 DICAHIL, MO ® <
HHOBIRY 4 ISR oo T NEDRENIMN b R 18075Z200mmEL LD b DT, ZhEITFoEeh:
BRODDORFEAL 120 4E 100mmE FTOREHEKINL T30k, SEBRROKES 70mmil# T, L
 DERIOBESIE O THRA B & TSRk o lad L EA b D, Mo bHESORE LS8R
DO S RBRS RbIL 3, 4, “ROSERX S=c+bL+aL? (S : #Emm,L ! Emm)%
FAL, BAEBETHERBEYRONERD L > Th 5,

BR S = —0.6663+0.01516° L ~0.2169:10~4-L* (N=72  97<L <180
A, BB, /Mg ==0.3713+0.01252* L —0.1474:10~%* L* (N=185 187<L <376)
e, 8O, Wk, R =—0.5083+0.01322° L —0.1480+10~*-L* (N=203 201< L <455)

BRITEESBENT 25 iR T, HEE, BBA, MBRUMRIE, &5, W%, REOWE YT
3 &, KB 200mm B TIIERIIBD O, EESKE kA8 BEOKREICKT 2851187
EHOINEYRBIZKEL DTV 3,
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Fig. 4. Relation between body lengtd and scale length
+ Solid circles represent the data of Hakodate, Kumaishi and Otarv; open circles

represent the data of Funadomari, Monbetsu, Abashiri and Akaiwa; solid triangles
represent the data of Horoizumi.
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DRFBALE AR THRIEL . BRSO RN BB TR & h A EEEY TR iR DO
FRICRIND B AHGOEHEIIFHIED T T 32 IBEL T THAEOThasBodbh k50 2> T
BREESE Y BTT 2584, hELBROBFBIIA LN L IICA—KEOEETHOTH ZOBEDST
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Fig. 5. Frequency distribution of ring radius from the data of Kumaishi and Otaru

Dotted lines represent the rejectance limitation for Py.or.

Table 4. Number of rings (n’) rejected by the method of criterion for the rejection of outlying .
qbservations and its percentage in all rings (n) measured

Ring group - ,
Sex 1 2 | 3 : 4 5 Totai | N N
n n’ n n’ n n’!{ n n’ n n' n n’

Female | 1654 19| 899 10| 280 2| 59 1 11 012903 32 1654 24
a.2 a1.» ©0.D a.n o) a.n 1.4
Male 1000 15| 352 4| 43 0 1398 19 1000 19
1.5 a.n co) a.4 Q.9
Total 2654 3411251 14} 323 21 59 1 i1 014301 51 2654 43
1.3 (1.0 €0.6) a.7mD oD 1.2 (1.6)

N and N’ represent the total number of fishes examined and individual numbers with

rejected ring..
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BRU, F6RDa, biIC1BAUERHOKkOERSHY 2 7 ABCENILESETRLT. ThiY
HAMBE XSO 1EEETIZ 1 ~2 BTRkOSHEIIHIC0~8 DRICH VELEEET 2 ~ 4 ICHEL T %28,
ESHIOHER & RIS HEREBICK EVWHICETL, 11~128 T3 oAt 8 ~22, BSEREI120~22T
Hbo XI~12ZADEEIIITINC kB 0~ 2 DRES VB LB LADND, + 2y Z7KEO 1EEETIZL
~4 BOBRRIRIIL T 545, 5~ 6 BICOMHEIH20~30c4 b 52—k OEY RIE, FHOEE

a b
Japan Sea area Okhotsk Sea area Japan Sea area Okhotsk Sea area
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Fig. 6. Seasonal changes of marginal increment of scales shown by (R-tn/R) x. 100, in which R
is scale length and r, is ring radius of the last ring
a, 1-ring group; and b, 2-ring group.
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DEFNAALYL TV 2, 2EHOBE D 1EROBE LERRIC 1 Ao b 12 BERTIOHERE L ik oy

TR EVCHFIZEBITL T3,
B A kR oV T OEGEEE R DRI b%% TEURT . AL BB OGEEBITN b EE R
lE—FOBBRIE» THE

2 ) T, L bEICE— FOMEORE
S LTwAZ &b bR L v
;—;,024‘ * HEnrborFibhns, TN
§ 22 b, 11RO TII8%LLEN O
2 204 (i) (ib IR Td 205, FRAOHER L3k
2 1sf O BRI AR U 1 BfitkD
L SEHPEML T 5, 4 AOBEHL

1%?m Dec. g& Feb Mar Apr Ma KIAL T 3% 5 ACIH9425 00 L%
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Table 5. Averages of ring radius in mm. in ring groups arranged in each age group

6961
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Ring group
. Age S
Locality Sex group 1 2 3 4 5
n ¥ SD.] n ¥ SD.. n X SD.. mn X SD.| n X S.D.|
1 146 1.596 0.065
2 212 1.609 0.086 | 212 1.993 0.053
Female 3 44 1.639 0.093 | 44 1.975 0.059 | 44 2.142 0.033
4 5 1.560 0.094 5 1.932 0.057 5 2.108 0.057 5 2.200 0.032
Hakodate Mean | 407 1.607 0.081 | 261 1.989 0.055 | 49 2.138 0.036 5 2.200 0.032
Kumaishi 1 124 1.587 0.068
2 90 1.586 0.063 | 90 1.966 0.051
Male 3 10 1.572 0.107 | 10 1.932 0.053 | 10 2.106 0.035
4 11.480 - 11.80 - 12.040 - 12.160
Mean | 225 1.585 0.068 | 101 1.962 0.054 i 11 2.100 0.039 12.160
1 457 1.607 0.087
2 138 1.605 0.093 | 137 2.013 0.059
Female 3 43 1.610 0.087 | 43 1.988 0.060 | 43 2.143 0.050
4 11.680 - 12.000 - 12.160 - 1 2.240
Otaru Mean | 639 1.607 0.084 | 181 2.007 0.060 | 44 2.143 0.049 | 1 2.240
1 388 1.615 0.096
2 106 1.620 0.087 | 101 1.977 0.067
Male 3 15 1.616 0.094 | 15 1.964 0.081 | 14 2.113 0.031
4 11.520 - 11.960 - 12.080 - 12.180
Mean | 510 1.616 0.094 | 117 1.975 0.068 | 15 2.111 0.031 12.180
. 1 37 1.655 0.111
2 172 1.621 0.117 | 172 2.111 0.059
Female 3 83 1.638 0.122 | 83 2.094 0.071 | 83 2.251 0.047
4 17 1.642 0.074 | 17 2.089 0.051 | 17 2.244 0.042 | 17 2.324 0.042
Funadomari | 5 2 1.650 0.089 2 2.050 0.085 2 2.190 0.056 2 2.290 0.028 2 2.340 0.056
| Mean | 311 1.631 0.115 | 274 2.104 0.055 | 102 2.249 0.046 | 19 2.321 0.042 2 2.340 0.056
1 15 1.612 0.112
Male 2 34 1.620 0.114 | 34 2.076 0.056
; 3 7 1.607 0.089 | 7 2.047 0.060 | 7 2.160 0.069
B Mean 56 1.616 0.108 | 41 2.071 0.057 7 2.160 0.069
1 83 1.639 0.104
2 114 1.574 0.097 | 91 2.108 0.064
. 3 43 1.603 0.097 | 43 2.107 0.071 | 43 2.267 0.047
Monbetsu Female 4 23 1.590 0.112 | 23 2.082 0.082 | 23 2.250 0.058 | 23 2.349 0.060
Abashiri 5 8 1.605 0.085 8 2.085 0.052 8 2.240 0.031 8 2.335 O 033 8 2.395 0 022
shiri 6 11.600 - 12.000 - 12,140 - 12.280 1 2.360 12.420
Akaiwa ‘ Mean | 272 1.601 0.103 | 166 2.102 0.068 | 75 2.257 0.052 | 32 2.344 0 055 9 2.391 0 022 1 2.420
1 91 1.646 0.091 [
Male 2 86 1.561 0.107 | 75 2.074 0.073 !
3 9 1.580 0.087 9 2.024 0.061 9 2.216 0.058 |
Mean | 186 1.605 0.106 | 84 2.068 0.070 92.216 0.058 °
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Table 6 Calculated body length in mm.

Locality “ Sex L1 Lz Ls ) ’ Ls Ls

Hakodate Female 209.9 282.4 324.1 347.7
Kumaishi Male 206.4 276.2 312.0 331.8

Female 209.9 286.0 324.3 364.9

Otaru

Male 211.0 278.4 314.1 339.6

Female 212.3 295.1 331.9 355.5 362.9
Funadomari

Male 210.1 287.9 308.1
Monbetsu Female 208.0 294.6 334.3 364.5 386.9 406.5
Abashiri
Akaiwa Male 208.6 287.3 322.5
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Fig. 8. .Growth of ‘“Hokke’’ from actual length values in age groups
Dots show averages of the data arranged by months, in which open
circles and solid circles represent female and male respectively. Broken
lines represent the growth curve considered from length frequency

distributions.

Table 7. Averages of body length in age groups made by L. A. Belechouk and Y. Hirano and

T. Takahashi
The standard of body length is fork length for the former and is total length for the
latter. .
Worker ’ Locality Date ‘ N I Age ; ﬁgzrt:;lge ((gng‘)dy
5 5 | 37.00
L. A. Belechouk Plastun Bay 1936 o) 6 | 39.07
(1938) X-21 7 7| 42.50
' i 11 3 28.1
Y. Hirano and | Kutsugata 1943 26 4 35.7
T. Takabashi (1943) | v-28 2 [ 5 39.5
. r 1 6 39.4
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Bull. Fac. Fish., X, 1 Plate 1

Eaan

Kvosnix, K. : On the Age of “Hokke” by Scale

Explanation of Plate 1
Fig. 1 Antero-lateral field of a scale showing A-type ring
Fig. 2 Antero-lateral field of a scale showing A-type and B-type ring
Fig. 3 Regenerated scale
Fig. 4 Scale with obscure appearance
Fig.5 Scale froma female fish 287 mm. in body length collected from Kumaishi, November 1954, showing one ring
Fig. 6 Scale from a female fish 331 mm. in body length coilected from Kumaishi, November 1954, showing two rings
Fig. 7 Scale from a femalefish 367 mm. in body length collected from Funadomari, October 1954, showing three rings
Fig. 8 Scale from a female fish 393 mm. in body length collected from Akaiwa, October 1954, showing fonr rings



Bull. Fac. Fish., X, 2 Plate 2 .

KyosHix, K., : On the Age of "Hokke” by Scale

Explanation of Plate 2
Fig. 1 Body portion under dorsal fin of a fish 78 mm. in body length
Fig.2 Body portion on lateral line of a fish 75 mm. in body length
Fig. 3 Body portion under dorsal fin of a fish 83 mm. in body length
Fig. 4 Body portion excepting the portion under dorsal fin and on lateral line of a fish 75 mm. in body length
Fig.5 Body portion under dorsal fin of a fish 104 mm. in body length
Fig. 6 Body portion on lateral line of a fish 97 mm. in body length
Fig.7 Body portion excepting the portion under dorsal fin and on lateral line of a fish 104 mm, in body length
Fig. 8 Body portion of a fish 109 mm. in body length
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