LXFHNEY »~ Cololabis saiva (BREVOORT)
OB 2WT - 1.

A study of scale rings of the saury, Cololabis saira

( BREVOURT) in the Pacific ocean.

N B —

This paper was previousiy pablished when the meeting {or the rtresertation of the res-
ults of research Cololabis saira (Brevocrt) was held at Siogama, Feb, 22, 1953. But afte-
rward auther have been in suspense if it should bave some defects in tecknical skill of
the ecological observation. For this reason author will ke pleased with severe critisisms
from readers. _

The items investigated and the result obtained might be summarized as follows :

1) This is a study of the scale rings and growth calculated from scale rings of Colola-
. bis -saira (Brewoort), caught in Tohoku area of Japan during september to december 19
5L ‘
2 3y The relationship between scale-length ( S ) and body-length ( L ) may be expresse
by &: $=2.40+0.1013 (L-—2861) , Q. S = 245+00832 (1.—2861), within the limit
of the present material.
3 ) "In scale rings, it has been observed from Ist ring to 7th ring, and by certification of
ring length & scsle length, each scale rings was proved that it be able to separate to ra—
ndom sample from different population. As a result of factorial design of mean value of
ring length, it has been proved that variation in ring group, sex,and region are respectively
do not show a significant difference. Samely, as a result of analysis of mean value's var-
iance of scale length, it has been proved that variation in sex and region are respectively
do not show a significant deffernce.
4 ) 4 Tyhe of scale circuli was observed, and as regerd to  its appearance in scale, cons—
equentially it has been obtained the result of Table 8. As regards to “ B Type ” which
it has been observed during 2nd ring to 6th ring at most of all, it was very few in 1st
ring more than others. Consequentially it was considered Ist ring should be appeare that
follow to vital transformation in yang stage , according to formation of “ A type ” which
itwas observed most of all in Ist ring of scale. As regards to legibility of scale ring has
heen observed very legible ring, iegible ring and rather legible ring, and rather legible ring
has been no more than 662 of all. Therefore it has been considered that rather legible
ring have-not enflusnce in practice ring composition through it was very few.
5) Mainly scale ring has been formed during winter to spring.
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Tab. 1 Material used for this observation

E Individuals used for
g g % g scale observation
; Nt
s : 3 5
] 8 = =} Male Female Total
= & ) 3 !
=} 4 [ b3
1951.9.23 | Atsukeshi area | N42749”E145°25.5~ 20 9 8 17
v 9.27 w N42°47/E144 447 12 2 2
Total — — 32 11 8 19
1951, 9, gg Sanriku area N39755/E143°027 20 4 3 7
»oow o w ” ” El42°587 20 4 5 9
¥ 9.29 ” N40705/E143742 12 4 5 9
v 112 # YamadaF30”~40~ 21 2 2 4
v 10,4 # TodosakiNE/ES51” 20 6 1 7
v 10,4~5 v N39°517E143°06” 20 5 10 15
# 10,7~10 » Ry. wriB/S'/1S27.57 10 3 5 8
#10, 17~18} » F38°197E141°547 10 1 7 8
# 10, 22~23 P K38°59” 1427227 12 4 7 11
# 10, 23~ 24 # N39°047E143°077 12 4 4 8
#10.26 # ! N38°36”E143°41” 12 2 2
#10. 2728, P | N38°467N1447157 12 1 3 4
#1027 | ” ' NascanrE143058 12 6 5 11
# 11 2~3 ” RyowriE/N50” 12 3 3 6
# 1l 1~2 " P E'/AN60/ 12 2z 1 3
Total | - - 217 51 61 112
1951.10.17:8‘ Shinyazaki area ShioyazakiE/S540/ 10 6 1! 7
# 10, 18-—19} P N36'58E141°417 10 1 3 4
# 10,1 8~20 P K372007E141°45 10 3 3 6
% 10.22 o Kinka=an 5457 12 3 8 11
P " UkedoE/335/~3567 10 2 8 8
#10.25 # N37:01/E142°107 12 7 3 10
#1L.6 { ” ShioyazakiENF’ FsEls 12 8 3 1
5 11, 19--20 ” KinkasanSEA0/ 507 12 4 4
# 11, 22~23] # ShioyazakiE/N707 12 4 3 7
noov » # E/N-/IN8O7 12 1 4 5
#12,2~3 " # 8SE217 20 10 7 17
#1245 " » ESE35” 20 13 7 20
#1211 " K inkasanESEG0/ ~557 17 1 1 2
n 12, 20-21‘ ” Shigyaza " iS5%137 50 19 19 33
Ttloadd | - — 219 82 68 150
1951.11.9~10|Nakaminato area  N35°55.5/E141%13,§ 12 3 6 9
# 11, 19~20 " NakaminatoE/S15” 12 1 4 5
» 11420 P N36°05E141° 207 12 7 4 11
711,22 “ Na'aminatoESE23” 12 6 9
#11. 25 " N36°15/E141°08~ 12 5 3 8
w11, 27 » < N36:04/E141°05” 100 16 26 42
»#12.9 o N36°25"E141°06~ 7 22 20 42
» 12, 24~25 » Inubézaki NEIZ/ 10 4 6 10
Total - — 247 58 7w | 136




6 ) According to the gréwth takén from back calculation basing on scales, thé result of
w a significant defference and defference of ring group was only significant in 5th ring.

stochastics in this case. As a result of certification by observed length, each ring group
was proved that it has been able to separate to random sample from different popula—
tion, samly it has been proved that | ring fishes of Atukeshi show a significant defference
between other Y rings ones.

7 3y It has been explained that lst ring of scale so cannot determine to annual ring
And it has been considered that at bodies has been born in winter was separated r1 & rz,

and at bodies has been born in summer was compounded r; & r: or it was closed rll&

r. , because of character of lst ring, scale girculi of 2nd ring and its variance. And about

of 7025 of all specimens has been connection with ones has been born in summer. As a

result of certification from scale—léngth and hody-length the said, it has been considered

that all another rings excepting Ist ring should have connection with age.

8 ) As a result ofy square test at ring composition, it show significant difference between
Atukeshi and others, and it do not show a significant defference between Sanriku Sloyazaki
and - Nakaminato respectively. Therefore it has been considered that another group excepting
Atukeshi was main availavility of stock Tohoku area of Japan.
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oo dEEEEKEF 1952 @ATEA 2 — ¥ 2 BHFEDY vicitRa B ACHERGERC L)
HRREE S5 L LTES, BeEs v > ~oREaEs Hacifs s oREROED TR
i chs 5. Flat fish #r B IC Fh~S 2454 Resting zone & Growing zone A3kE i T ARG
CHER L. SRR TS bigdic 38 on® Type EH L, skazp legibility 384T
b5, HEORERY Y - O EEET PEAEAEOTENERT IV BEERAEINDHER
yRTEL ZE~biv, apriori TR R O THB AR TOERE L FOREESERS LD,
25 O RERE (3 AR IC 1T BEIEE B LIS A D2 SRRl & 1R B L o@WRCRTOBRLHCHRES
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1. HRECRESE

SHEHERRAN 264 9 ~12 B (C B TIRAFESS ~IE4R43”  IE~THEL46° ORFERIRMAKT
KRS L D s e b o e HRE L, F0 BRI FIE s b AR & L ORI B
LabodbEic Random ¢ 467% 80320 Blvcih i & FTORFRC HU 2o’k 398 AITR TS
% (Tab. L), &M VOB 2R~42REEO TP R b BB AT ATRE & i3 DD 6,
WEtrie CEEARAh 28 SRR LOEE, WA R 148E, EM B RS T TRz,
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‘F'ab.13 has been obtained. As a result of faciorial design ofit, sex and region do not sho-

Generally it was pointing out that Lee’s phenomenon do not shw a significant defference at
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BT AL DRl 5OEE s Ve 10 ~24n 10 7 Running water +bra-
. sh. UL Lk SH~ 10K EEO & 26 Slide glass 04 CHRIF LB EBRICHK D RIRE AT
O . 5EMEF & Pectral fin & Ventral fin ol L DFREREOTRObOEHAE L
#. 8 Ring length EI¥ Scale length @l[&F Forous X b Basal margin ofSHEEEA
7588 b Semi-diameter Tl L, MR 3 ~10#r ik oA i D Typical kb 1FTC-OW
T L%,
' 2. WREEED EORRFE

g (Smm) rEE (Lem) E o iEEE
s WEA D b, HERICE D SO ORDRD B
%, PhBEEH 20cm~35cm OEFEHC TR D
EEESE & ¢ S=240+0.1013 ( X—~2 861)%
$-245+0.0832 (X—2861) vb 5 (Figll.
o4 o b B 1 R R e T ERT
5 (Tab2,, HFLMRERICH NS5 OHE

PR OTIISEOBLRIC LD

Source of Degree of | Sum of l Mean l -
variation | freedom squares " square {
Linear 1 046z | 0462 | Fa Foom
regression - . ! 0 000
Residual 11 0.1335 0.0121 !
Total 12 | esemr | !

3. -
Source of | Pegree of | Sum of Mean |
variatioa freedom squases square \ «
Linear L uss | 13025 ¢ Fo > Foos
regression | : o \ A o
Residual | 14 ;0343 0.0247
Total i 15 | 16178 \

oN

Table.2. Analysis of covariaace between hody length and scale length.
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% bN 3.7 vENCK Y 3 L ETEREERROIET 4 Peak #3p 2N MCESE L TFRT
0.4, 1., 13, L6 K ¢¥ 2.0nmic 500 Feak 33l LB (RBEcResoREmkEn). (Fig2)
et Peak RIREEN OBFES di> Peak i€ X 0 IRIF G52 NTHE DA, tmEsl-ci Ist ring
Z(y6th ringizFE « Ist Peak(y 4th PeakiT & . T/ED (Fig.3). ko Peak k¥ —%¥

1) Standard length : Wi X b REMEROFMEDORES
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EEI O E I L g Peak OMoAHOFO ok (Tab3) lst~2nd 3rd~4th Fry
4th~5th wFaﬁm;tmb’c%‘%tr A0 BB UL 3I0nEMRAERTE.

Fo (K—Y) ( MY m=lm=MiN-2k b Tt 3 LAl B0 3 ORE

@#%mf«fwb-cﬁﬁfzbéo ’“O’C%Kr‘ﬁ%‘:(ﬁﬁ?ﬁjfﬁkﬁrcﬂ'zamkﬂf&%'?m: 50> Rand-
om sample i &HEELE S,

E
o : (X9 (M N
W Phase of Number u? /v Wz
v ring of indiv- ¥ ‘ u
iduals | n =1
} n, =N-1 } =M+N-2
1 ring 10 | 036 0.0037“ Fo >Fous | Fo >Foom
2nd ring 188 | 0.55 1 0.0167‘ Few >Fo>Fou | Fo >Foom
@ 3rd ring 155 1.05 | 0.0140, Fo >Fo.ues Fo >Fo.os
S | 4th ring 152 | 148 | 0.0290l Fo.>Fo >Fogo Fu >>Fos
5th ring 180 1 91 0.0266 Foxs >>Fo >>Fase Fi >Foos
6th ring g0 | 2.16 \ 0.0262 "
. 1st ring : 55 | 0.38 0.0052, Fo >Foan | Fo >Fows
o 2nd ring | 193 0.56 ' 00155 F&f >Fo >Fumpks Fo > Foow
GEJ 3¢d ring 172 | 103 Q. 02111 Fown>Fo >Foas Fo >Foos
-~ 4th ring ‘ 173 | 148 ! 0.0178) Fo >Foos Fo >>Fo.ns
5th ring 187 " 1.92 0. 0352|F0 s >Fo >Fom Fo >Fous
6th ring i 86 | 217  0.0593) Fo >Foo

Tah3 Test of difference between sample constitution  «f ring length in mm in

each ring phase.

RIC BRI OB OV THHITIC S B RO I TS L (Tab4) G FROTEHRD BN
Za 4th ring LT CRSEH G REOBEEIT NI WEFI2H b 5th ring T 7 AT
T T OERHRD biL, lst~6th Ting %3 D@L DRE <, lst~4th ring SZRERT
RIS OR B SO ZRIC LA E WS Gth R¥ Gth ringic 753 & M= E N,

Be L %A IR A R T LasE i (Tabs ) Gk U Tayfaiz  Sample 23
Do THIR) HRCHERE X 2REEEE TR (e KRR D 1st~4th Ry 6th ring
CRETETE (e bth ring DAPERTH B, LOTHTOHR R WIRERCIR D 23HIT b
A 5HEH ERD BNk Lee OIRBHMET LI 5th ring ¥RV THECEREVWER~D.

LEROES B v Bk A sk TiRE oRE S (Fig6) DD 5 B £ OO

B~V B OV~ Ao e FRE e WY ~V1$ﬁfﬁ‘6‘@iu&b'c7ﬁa”tb% BATHOEOR

EoRe V~Vwakr VI~W oM cRBn CEETH 547 I~V A TEEETE
w ( TabB), HOTHEYX b Rs, FHFEROLET Hilk ok EH B HH b
Random sample & Bf#54 IVEROIRITASER~L 5. HLEIVERSCRTRAIH

P EET B OO TS A8 A X b Ventral fin TR Le bohiciKS
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Tab,

3.

Factorial design of the ring radius of the scale in eachtving phase.

1. 1st ring R

Source of Degree of | Sum of squere

variation freedom of deviation Mean square @

Ring 1 0.0037 0.0037 0.10<Pr (Fqg >F)<0,25

Sex 1 0.0000 0.0000 0.50<Pr (FU <F)

Region 2 0.0003 0.0002 0.50<Pr (Fy <F)

ﬁifegr:q%e;} 1 0.0001 £.0001 0.50<Pr (F <F)

ﬁt‘c;‘ag‘i‘ggm} 2 0.0017 0.0009 0.25 < Pr(Fd <F)120.50

T ming | 2 0.0002 0.0001 0.50<P{F <F)

Ring x Sex x Re

b Inmmm} 2 0.0011 0.0006

Total 11 0.0071
>

Sex x Region l@ 2 0.0008 0.0004 0.10<Pr(Fy §F)<0.25
Regionx Ring -g 2 0.0014 0.0007 0.10<Pr.Fp 4F) <0.25
Ring % Sex x J ] >
Regon ;| 2 0.0002 0.0001

Total 11 0.0225
. 6th Ring

Source of Regree of

variation fresdom Surn of square | Mean square ave PJ‘

Sex 1 0.0004 0.0004 B86Br < (Fp >F) <060

Region 2 0.0028 0.0014 0.25<Pr(Fy >F)<0.50

Sex % Region

Treractio 2 0.0009 0.0005

Total 5 0.0041
T. 2nd ring

sg::&%g: Reegftii of | gum of square | Mean square ‘e

Eoig. Rixg. 1 0.0001 0.0001 0.50<Pr(F# <F)

Sex 1 0.0001 0.0001 0.50 <Pr(F0 <F)

Region 2 0.0021 : 0.25 < Pr{FI>%F) 0.50

Ring x Sex 1 0.0009 obbs 025 <Pr(FI AF) 5050
Sex x Region g 2 £.0004 0.0002 0.50 <Pr{F 0<F}
Region x Ring| & 2 0.0031 0.0016 0.10<Pr(F 14F )% 025
Ring xSex x 0.0004 > £
Repson g 2 0.0007

Total 11 0.0074
K. 38d Ring
vsoarmia‘;?o:f f?:e%fgxeﬁ of | Sum of square | Mean square «
Ring 1 0.0002 0.0002 0.50 <Pr(Fy <F}

Sex 1 0.0001 0.0001 .

Region 2 0.0006 0.0003 ' P

Ring x Sex 1 0.0000 0.0000 ”

SexrxRegion =8 2 0.0007 0.0004 ”
Region x ring}g 2 0.0014 0.0007 »
Ringx Sexx | €
Region £ 2 0.0020 0.0010
Total 1 0.0050
Y. 4th Ring

Souree of Degres of

variation freedom Sum of square | Mean square *

Ring 1 0.0192 0.0192 0.05 <Px\£ 0>F)<0.10

Sex 1 0.0003 0.0003 0.50 <Pr(F F).

Region 2 0.0003 0.0002 0.50 <Pr.Fo W)

Ring x Sex -1 0.0000 0.0000 0.50<Pr(Ry nzxp)
Sex x Region | g 2 0.0018 0.0009 050 <Pr(Fy %F)
Region x Ring § 2 0.0096 0.0048 025 <Pr(Fy >F) <0.50
Ring x Sexx
Region 2 2 0.0038 0.0019

Total u 0.0350
V. 5th Ring
Source of Negrez of | Sum ofsquare i
variation freedom Mean squave «

Rinz | 1 0.0169 0.0169 2,005F Pe(Fy >F) <0.01

Sex . 1 £.0007 0.0007 0.10<Py.Fy »F) £0.25

Rezion ; 2 0.0021 0.0011 0.05 < Pe(Fy PF ) £0.10

Ring ~Sex | 1 00094 0.0004

0.103>PFy 4F)30.25
> <
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i | (8.8)163.3)| (7.0) (5.3) (7.0 WD (AD AT @5 o
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5 (12.2)| (65.9)| (17.1) (2.4) (2.4); 41
& 5 | 27 7 1 1
* (8.6)] (69.0) (5.2) (L7} (3.4 (3.4 @1 3
5 | 40 3 1 ! 2 ' 2 | 5 ‘
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3 7 1
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Tab 4.

Mean of the ring length in mm of the scale in each ring phase.
3
Region ‘ sesx HM ___1\@:_______ o Female
mue‘:ted; Ring o o o ' Ty l s | Te ! % lincl;ilgid?.lfals 1 ‘ T 1 noles | J T | viduals
Atsakes | 11 ;0.50 :0.73 130 1.75 ‘ 2 \ 0.3 065 1.351.9 i | 1
hi ¥ 025 045]1.08 1521.96) 6  0.380863 51.141.54;1.92| 6
| I .
Y [ 0.50 110,770 1.90 2.15 3 ‘ ! | | J !
\ mo ! i 04509 | 18 | |
¥ 031050100 140|189’ 29 (035 052|101 1.471.93; 32
. 3 | 1 | . |
Sanriku | 1037 0,5211.03 143 [1.85 2.17 20 1035053.1021.44188 218 27
WM | 0501001s5200225260, 2 | 04 07712, 21 |24 1
1y loao|  asiies, | 2 05 |10 {145, 1
Shioyaz | ¥ [035 0.56 102149 191, 48 |031 059 104152 195 40
, 191, | !
aki V037055 102(130 184 213 | 32 [0.360.50 10.97'1.38 183 2.12 25
W v ‘ b 0.50/0.95|.38 195235 278 | 2
184 oo 0.3506 13 'L55 1
Nakawi | ¥ 030051 103 103 i1.54!1.90 31 [0.33 053 1.03:1.47[1.90 47
pato | W [0.35 054 1.10 ‘1.00 137 [182'2.11] 26 1037 0.54,1.05 140|181 2.16 30
g A | ‘ i
w |

S5HBL(EBETHLSEE~LND, VimARK V I
foiRC T LRy (Tab?) 2 e 585
ML REBmEEL DR X HETEW

1 (Tab8),
oo e B,
I E1)
! By, b Fupeancy diatiibulion of sceh-Bogth
\ tu-am}mbdﬁ“'—*-‘:::_‘f"’“"
Loge . O Rimy , ®FR4. . o
T Ry - =
w | } oo =
g e ; ‘ M 1 (X—sz I\N&I—E
gL m =M — 5 +
4 | Bz P n: = N-1 n =1
= o . !
oW 25 | ! ‘ ! nn = M+N-2

8 - 220 ‘0.054 Fo.s52>Fp > Fo-se { Fo.0>>Fy >Fo s
243 | 230 00441 Fg >Fo w; | Fo >Fo.o5

181 | 242 00707 Fom>Fa>Fowm i Fy >>Fo w3
5 | 282 0.0523 |
Tab. 6. Test of differance between sam- le constitution of the scale-length in

mm in each ring phaze.
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Tab.7. Mean of the scale length in mm in ea'h ring phase
‘collected . . . .
region Sanriku Shioyazaki Nakaminato
- Sex Male Female Male Female Male Female
v 2.27 2.25 231 2.37 2.29 2.29
i 2.43 243 2.42 240 | 2.38 2.46
Tab.8, Analysis of variance of the scale length in each ring phase.

I. Vring fishes

Source of variation ' I?fg‘ggn?f Sum of square w Mean square @
Sex ] 1 5400 54,00 0.50-ZPr(Fy >F)
i
Rezion 2 987.88 493.94 0.25<Pr(Fa >F)<0.50
Sex » Region Interaction 2 642.16 | 324.03
Total 5 1690.04
I. Viring fishes
_!j:‘:aurce of \fli'i_at_ion { "_Ziﬁ?n(’f Sum of square ! Mean squara i &
- — — i -
Sex i 1 43.20 \ 43.20 § 0.50<Pr . Fg <F)
| .
Region 1 2 344.51 ‘1 172 26 ‘ 0.25<Pr Fp >F)<050
i i
Sex x Region Intecaction | 2 | 313.20 156.60 \
Total 5 : 700.91 \

i

4. ) MH B w o \wnw T

RO M TEMEIC B A TR D RS CHRBEHECRETH Ok BEROMK RRAIC A
Bz 4Type ko (Fig.?).
A#Y : Circuli 4t Basal field “ROENCK X LERZEIE S 505, B : Circuli o
it b ring Ly 415, resting zone @AKo
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AT

C® ; Circuli > Basal field gt lateral field coEfLic 15 (D& ; Circuli ¢» Basal field
w2 lateral fisld co¥Eic Xk b Ring LWBwp ol de HIC 0 AMRES L TROMORE
LENELRO Ot A Type (2 1st ring @ 87.92% % 5% 2nd ringcy 33.3% % 1 (OF-PY
‘B Type @ 2nd ring X b 6th ring £0 605%~90% % 5%, HEORHUOERHEZE~L 50

Fig.7. Scale rings of Cololabis saira Brevoort. Roman numerals are showing ring -class.

1. off Choshi (27th. Nov.) Bedy length 27.7cm Female Vring fish. lring and Vring
is Btype , Xring is B D type, Iring is C Dtype, [Vying is BCD type. Legibility is
legihie ia all zings.

2. off Nakamitato (19th. Nov) Body length 27.1cm Female IVring fish. [ ring is Atype,
Iring §ring and IVring is Btype. Legibility is legible in all rings.

C Type R0 D Type & 3rd F(» 4th ring (€ £ MB35 0 HT—HRiICHH T (Tab9),
2nd ring~6th ring o X5 % G0 2BType o HEC 3t & BRSO E AR o XRE
BEeod Moz EE TRy (Tablo),

Tab. 10. Factorial design of charactor of scale’s cirzuli is “B Tye” of the scale in each ring

phase,
Source of variation gffg;:md Sumof squara ‘F Mran sjuars ‘ @
Ring 5 47,029.04 9,405.81 ' P:Fo >F)<0.005
Sex 1 194.45 13435 | 0.10<Pr(Fo >F)<0.25
Region 3 1,583.87 52795 , 0.01<Pr.Fo >F)<0.025
Ring x Sex 5 194.76 38.95 ‘ 0.50 <Pr(Fo >F)
Sex x Regin . Interaction 3 155.99 52.00 0.50<Pr(F, >F}
Region x Ring \ 15 2,757.45 183.80 \ 0.20< PrFo >F)<0.25
i
Ring ~ Sex x Region 15 1,667.253 111.15
Total 47 53,682.81 ‘
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CoIoIab1s saira ¢ ring %:J[s%)ﬁ’j‘ %ﬁ%ﬁ’j?‘:ﬁ%#ﬁf&b% B Type DEIEERIC & H::'i%bﬁ%ﬂ”‘
i st ring CHE»TEWEEE R L CE5HE, Ist ring @T&Jﬁ@ﬁ@mﬁﬁ@ BB L e
B EROHOAEREERCK D EL RO TRENWEEFE~BN B, KiC Ist ring ¢ 87.9%
OigHE 5» 5 A Type wlibaBiEED biL, HIFCtho 3 Typel REFTHIRE LCES
z 2 BF Ist ring o4O ring DS HERIE DA E WL E—HIE st ring OF @ HE
BRI 6 B R B —— Aottt & IR S 1951 ooB~Jafiic st ring a0 SRERy g bic
HOTHES bobbaLF. HOoThOoiRE 2 {(CBRERNTYRC T30 EE~LN L 50 HE
EBWEETCHLCE LB LD B Type oWHBCERD S L E~bROCEHNC L b ERERER

 BEETDDEE~DN D, BERUBREOTCH S ( MRS b, (> TILFC L LET

i B Type #3828 (B TR EEZ~D AL T e

Tab. 11. Variation of legibility of scale’'s circuli.

ez.0lIly .
very legible legible | rather legible; Total
charactor| Ty iegt | g rac £l i

(3.7) 1(958 (0.5) B
A 8 205 1 et
(8.3 |84 (7.0} .
B 113 | 1156 55 1,364

C 0y |171.4) L 25.6)
0 10 4 14

D (0) [(66.7) (333
0 12 9 13

L (7.5) | (8.3 (6.6) a

Tozal | 121 | 1383 106 1,610

Tab. 12. Fac'orial design of legibility of scale’s circuli is “Rather legible ring”’ of the scale

in each ring phase.

Source of variation ljfiéi !Zn(:f Sum of squar= Mean squalb @

Ring s 1.900.43 38003 | Pr.Fo >F)<0.005

Sex o1 1 184 | 050<FPr By SF)

Region - .3 i 161.69 f 53.39 0.025<Fr F. >F}<0.05
‘Ring x Sex s 230.42 | 4608 | 0.05<Pr F. >F)<0.10
Sex x Region ’ Iveraction: 3 5066 | 1688 | 0.25<Pr(Fo >F)-<050
Region » Ring ( P15 7:3.46 | 2956 | 0.01Pr F, >F)<0.025
Ring x Sex x Region ) _ C 15 24650 | 1613

“Totat Ca7 333498

B> legibility =k very legible , legible , Jy)t Rather legible @ 30 i L.kys verv
egible ring @F#E® T4 {, legible ring X k&A% e 8392 ¢ rather legible ring &34k
6.6251C @ & iz ( Tab. 11% fit-2T rather ligible ring # ring & Lt & ~lnik { TL BE
OERHHEEITEE LR Wi F~bide Rather legible ring % FE[H }Brwc‘f.dwi
FEARGIMEERE O B R A« HE CHMoZETE W (Tabl2) 4 #-o Jvd ring Fr 4th ring

A b Rather legible ring 7330 603 L&~ X5, W FIHEACHRC ke L}E%c HAER A2
o BmMAi i b THE T REE s 5. % Type £ D Type w4 < A Tvpe B¢ B
Type IZiE 4o 4
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I =) SRl ]
{ A © B BABIeoE () 256 Scale ¢ Basal margin ¢ i
o e o S, 2 HECHRE () ZWEL (r—n ) ROANHARS T
i 5 BB T iRt onw TR 2 (Figs8) 5o Modex
. A /- i_ . 9 E~108 0.5mm 11A~12F 04mm Z:FEL. 6Efa Tt
"~ N\ 9 B, 11k 0.2mm 1gA, 12K 0.3mmEF LTw-HL
. 4. bE— Mode FETHMOI@MASE e 0T ZRAL
/ \ ‘. / ", « WREWTFFe Cololabis saira oAMIEH TR
o CH b B 100 Peaki 0 b o L FH~ i Oho Geog-
. gf 4N raphical race [CRETIZHEO B EE L TR HELED

%

-9

N B N Geographical race OBERLICEZSLS DA v B35S LD
‘. IS ) E#E L, e Stock ¢ availability > EENC {2 b Peak
SN BEEEND LE~LN Do W SIEKY CEREDHER

xS E @ Peak WHBrRELED LR AW & D 5 ¥ HEHIRE

. 8. T frspnics of e spamih Efusssn i
B e e (6 FICEH EREREEED DAY OLE DN Do 1k
CLomp &, oa, e, :‘/Mn.,c, e THAICFKR ERE v o s E~o Gl fo AEE
R g ke B Sy gt pyg (Tab. ANE) baB SIS fiBe MAE 19511 Ist
ring AR TIUER BRSNS E LTE S, B LA LD Sample X DS TR { & B Eas
BAOMEALE RIcHIRT 582 woiz Peak @& kbR cREINDE0EE~b0

Do

6.t B LR E & oK

Tab. 13.

Mean of the calculated body leagth in em in each ring phass.

Region ?Sex Male ‘ Femaile
collevted Ring R b1 - Numbsr of | 1 '"-1‘ ' 1 |1 | Number of
| _J__jk N Bl individualsf S T B J i ‘ - lindividuais
I | 76100157 203 b7 53 90 168228 S 1
Atsuk vy | 59 82| 149 193 248 | 6 6.2 9.6 155 205 fg F 6
esd oy [ 87 146209247277k 3 o ‘ !zﬁ\ !
W | 65 108 164 214 i | 1 i 65110 119§ o 1
‘ v 66 9.0 14.61 190233‘ 20 |66 83147203259 | | 32
Sarriku |y | g 891‘619“2162%' x L 5.0 85 140 19.0 243 27.2 .o
[ 86 20.6) ‘27 1307 I 7.7 12 16.7‘ 275308 1
1 o |69 157|2o7 > aamiwe 1 1
- [ 9.4 i i s ! i .
Shioyaz : ¢ | ©8 o 150 20.3 25.2 28 6l 91145200250 | | D
H : | Ly A [ A > . =
aki W70 130‘1922.4282‘ 32 1,85 4T 190232 25
W | i | 1 | 25 13.6 186 252 202 345
LM ‘ } P : 6710:136220 b 1
Nakami | ¥ | 67 83 151808257, | | 31 €.3 86147201255 ‘ 42
H ! I 1
nato | W ! 69 82146 108213202 | 2% KX SUERUEREREIL N N &
) 1 i | . ‘ ‘ | . I | 1 i !
T i_ﬁ,‘ I L D N B
( €3 )




B LR L OERR O AR E B, Elea OBMER : L= ro/T.14a (I~ /T) kP -
BEHBYHE TS5 . Tab. 13 ¥, RE# L Lee o4t bth ring £H® b 5o FEMT
(VAR U VB A R (r Atukeshi @ Z$t#hE Sample e nirit) oFR, HERUHRT
BEERECE(, HBEETL LRz i_cHECTEw (Tabld), @ 2oChoifaic t R
EZnoni Lee 0B NBERGNORESELTEETTRVWEE~L 5,

EROBREREERE LGSR T AERCHEN OENKES  (Fig9) Moagpozokentd
BRI oBBOMOZRBHTEETH S, EXATHEOEOREORR S Wt ESTHET
# 35 (Tab.15)e OoTHREIRTELM L BT 5ENFER,: 5o Random sample ¢ D &

Tab. 15, Test of difference between sam: le constitu ior of the observed body-length in cm in
each ring phase.

% 2 (x—y)* (o)
- . “ g . w/ v w2 M+N
® B © = X u? - i
= b . > n = M-—-1 m =1
By [=] s
z _é nz = N—1 n: = M+N-2
Iv 10 2490 | 471 Fo > Foegon Fo 2> Fo.s
v 240 27.58 1.28 Yo > Feom Fo > Fo,0
il 164 2884 ‘ 0.72 Fo > Fo.ors Fy >Fu.0
Wi 4 33.00 | 867

BERERC R XM 5o HBHa Migh Rk ET B2 Wik LowmilERRofE L ~&
LT REO £EOH L BF, VIREE IR A0 OB RO FERROEN A
& ¥ 5OSRETH B, RBNECH O AEBETOROKZESEZEELCED DR e T4

BoPILRBEEY,

Tab. 16. Mean of the observed body length in em of V and V ring fishes in eash ring phass,

IR

gggi';ﬁe ! | Atsukeshi Sanriku | Shioyazaki Nakaminato
Hex | Male i Female ‘ Male 1 Female ‘ Male i Female i Male | Female
v ! 26.64 26.40 27.22 ¢ 2751 27.14 27.65 27.30 . 27.95
Vi | 28.27 28.68 28.65 28.66 29.20 28.64 | 28.89
Tab. 17. Analysis of variance of the observed body lergth in each ring phase.
I. ¥ ring fishes
Sout f variatio ‘ Degree of g, o¢ ¢.uare | Mean sjuare l P
urie of variation freedom | fs: ‘ Juar
Sex 1 \ 25561 | 2,556.1 ‘ 0.25<Pr(Fo >F)<0.50
Region 3 | 87,7264 W‘ 20,2421 | 0.025<Pr(Fy >F)<005
Sex x Region Interac:ion 3 8,8274 I 29425 !
Total 7 | 99,1099 | :
Y. Vi ring fishes
Souree of variation ]f):“;%ﬂ?mo‘} Sum of $wwar: | Mean square | P
Sex 1 | 1815 1815 | 025<Pr(Fs >F)<0.50
Regir n 2 | 506.3 253.2 ‘ 025 PriFy >>F) <050
Sex x Regioa Interaction 2 3310 1655 |
Total 5 ‘

1,0188 \
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Tab. 48. Factorial design of the calculated body length (¢cm) in each ring phase

Ih
Source of variaticn ”;g;gi r;f Sum «f square | Mean square | @
Ring 1 0 0 0.50<Px(Fy <F)
Sex 1 0.52 0.52 0.05<Pr(FSYF) 0.1
Region 2 0.10 0.05 0.25<Pr,F 4F} <1050
Ring x Sex 1 014 0.14 0.10<Pr Fo™{|F)<0.25
Sex x Region 2 0.01 0.01 0.50<Pr{Fy4IF )
Regi nxRing Interacation 2 0.11 0.06 0.25< Pr{Fy < F)<0.50
Ring x Sex x Region 2 0.03 0.04
Total u oo |
Ik
Source of variation D;_g;;fogf Sum of square | Maam Sﬁ'”“”l a
Ring 1 i) 0 0.50<F1lFq <F)"
Sex 1 0.75 0.75 0.05 < PrFa W {F y<20.10
Region 2 0.38 0.19 0.10<Pr(Fo <<F)<0.25
Ring x Sex ] 1 0.03 008 050 Pr(Fe <F)
Sex x Region Interaction 2 0.03 0.02 0.50<Pr (Fy <7F)
Region x Ring 2 0.15 0.8 0.22?1‘( Fo ¥F)<<0.50
Ring x Sex x Region 2 0.11 0.05 >
Total 11 1.45
|
Source of variation 1 Dfr%;&?:or;f[ Sum of squate l Mean square ‘ a
Ring ] 021 2. } 0.12 i 0.25<Pr(Fy >>F )<20.50
Sex 1 0.27 027 ! 0.10<, PrF% >F <025
Region 2 0.24 ’ 0.12 { 0.25< Pr Fy >F)< 0,60
Ring x Sex 1 g0l 001+ 0.50-IPr(FodihF)
Sex x Region Interaction 2 0.01 0.01 0.50- Pr{F(&F)
Region x Ring 2 0.13 0,07 0.50-7Pr{Fg % F)
Rgg % Sex % Region 2 0.15 0.08 <
Total 0.93
IV. L
Source of variation %f_f:;:ngf | Sum of square | Mesn square @
Ring 1 2.43 243 0.05< Fr,Fp >F)<0.10
Sex 1 0.17 0.17 0.25< Pr{Fp >F)<0.50
Region 2 i 0.22 0,11 0.50<Pr{Fpy }tF)
Ring x Sex 1 | 0.08 0.08 0.50<Pr Fp ' F)
5. x Region tntersction | 2 ’ 059 030 | 0.25<Fr(Fo >Fj<0.50
Region x Ring 2 | 0.10 0.05 050<Pr(Fg B F)
Ring x Sex » Region 2 ! 0.37 0.19 <
Total 11 &?
396
V. Is
Soﬁzﬁ_oivariatioi o é %;g:éz;f Sum of sqguare J .'\-Iean sqjlar\e @
Ring 1 4.57 457 0.01<Pr{Fy >F) <0025
Sex 1 0.12 0.12 025 ZPr(Fy > F)<0.50
Region 2 0.23 0.12 0.25<Pr Fo }'F) <0.50
Ring x Sex 1 0.05 005 0.50<Pr(Fs B F}0.50
Zex % Region 2 0.10 0.05 0.50<Pr(Fo > F)
Regio. x Ri» Interaction 2 027 .14 025 Pr(Fy F) <0.50
g
Rirg x Sex x Region 2 0.4 0.07
Total 11 5.48
. Is
Souree of variation l I}-?:eg:;x:f‘ Sumn of squire ‘ Mesn square «
gex 1 0.10 [ .10 0.25<Pr Fs >F)<0.50
Region 2 .01 i .01 050 Pr(Fy {»F)
Sex x Region Inter.ction 2 0.10 i 0.05 <
Total 5 0.21 |




YRR O VIR RO EN RRICOW TFEMERe (Table), GEIICHMS L kiRt
Mo 24 B C I AR VR i TR R Th 5 (Tabll?), IS BE O 2 #ORTYENKEE
OO B HECH o VIGRTRRFERD btk IHEFED SGHEMOMMREL
RABEERCEM SN TREL b0t HEFMLHFROME L X3 ot ([Thelth
SRS i 22O 00 Sy REAS SR HE AR T B0 Bt fEOTILENG L BT AR B HUILER D ¥
¥= Population REOFLWFEEIERTEIDEE~SNDs

7. BREE S L ORR

5O
; WROFRBC X HEE0EEE  Author @ b o L HR

! Lsi g Tabl8 w—f5aitde Ll bROFAHEH
A S,

1.) Author w#lEL%E (very legible ring +legible
ring-+-rather legible ring) @MITEGIRE $HIMICHE
M5 5e

2) Tab.18 X bsofd (HkR Uik ig 2HEIAR
DR E IRAKEOT BDLEC G G S T H IR -ED

L ST L T WSO AR SRR £ § T S0

09 [

i ik mimg phess . O ath g piek BB
& SR g finke % Sl g fask o hE niny jit
o8 iy ook b g = R g 1L 3) Author m## Lzl @ilid Kol & O FHEOL

CHY 52305 Lve i LTHeREMRoRICA Typedt 8792 & o, Hh i R & MR B R
CLTESENS b, FELEOPRERSES TIE L, REMEIECHRENRL L, I
G EE D 4 e BB BIC [ OHBR B & o CiE-or Annual ring E@#E SR ve MHEEENER

kO CENENEY v v 3 ] [ B ol ] — Peak 2 44 5 BEOEOM-——XB~ 52

Tab. 18. Calculated boly length in em by many authors wiich all ones ave based on scale T ng.

obs:rved body

T ring
s U LU SO N LI B o | te e engn
o | _

~ § g 3risear fish; 409,704 14.95~1732 , 24.51~25.64
et 4th vear fish
S % 7 vonsawing | 432~554 |1zzs~15.o4'20.36~22.54 1 26.65~28.01
Z o5 2 ‘mark ,
Z & ~ ~ ~ 28.28~30.00
£ % 5 | tth vear fion | A60609 [1455~15.442233~2363 . 8

Al 1 spawing ma;‘kl | ,

Hatanaka () L9 | 121 | aes | 232 | | | |
S 3 Japan sea 7.2 13.1 188 | 236 272
2 % 2| Pacifie ocean | 7.1 12.7 170 | 204| 2238
2 Okhotsk sea 75 12.2 16.4 185 205
~ g g 4th ring fish 67 9.9 156 | 208 20,8~27,4
2o S istho# 6.6 8.9 148 | 202 | 259 23.0~30.3
EEE | em v 6.5 8.9 146 | 192 | 243 | 28.1 26.7~33.2
288 7 8.3 134 | 189 25.1 | 286 | 329 | 30.9~350
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Tab.19 Numler of ring constitution in Parcentage Total =409

Regﬁ:(‘te 4 ‘| Atsukeshi ‘ Sanriku 1 Shioyazaki ! Nakaminato
Sex I Male lFemale ! Maie ‘Female l‘ Male | Fenale: M:le \‘ Female
v sz | 143 ] 20 ‘ 16 | 25 15 ; 0 ‘ 14
¥ 545 | 857 | 570 | 525 | 585 | 588 | 544 | 583
W | 223 | 0 | 390 | 443 | 390 | 367 | 456 | 403
W oo o | 20 | 16 | 0 8.0 ‘ 0 0
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BRI S. SRR 1952

BN IR R KEREBRMESR. 1949 _

£ B 3E =. HAOKEZESEE 1935~1939. 4{1), 4(3),5(2), 6(8), 7(5),
B A R E BARkEgssE. 1936. 56).

FI K EERAERIR. ik ToK RS ERER . 1932~1935.
AL EEKERGU . b Em AR EH. 1952

& OIE. M RS v o, 1952

AN B BRI R EE25. 1952

N BE B B AOKESRRNER 2TAERE ASHEM. 1952
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