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The Fishery Biological Studies of Saury, Cololabis Saira
(Brevoort) in the Pacific Coast of Japan—I.
Age Determination by Scale—I.

Yiichi Kubo & Yasuhiro mutd

In this study morphological charactor of the back scale in the six parts of body are
observed for the purpose of determination .of the most suitable sampling part of scale at
population study that Collected at sea regions of Tohoku. Then some features of scale
ridge were observed for age determination. The main results are as follows.

1. The most suitable sampling part of back scale are anterior of ventral fin (Part 3).
Tn this process the back scale of pectoral fin (Part 1) and dorsalfinlet {Part 6) take place
certain defference in ring formation as compared with the part of trank (Part 2~Part 5),
therefore age determination of such scale becomes impossible.

2. The type of graph measured interval of ridge are many the modal type or near
it. And it is many at body growth phenomenon is organize one phisical peried in all life
history of Saury rather than body it is repear at phisical period in one year.

3. The ring of scale are provide in some features of ridge, and special features of
ring in each phase are explained. i

4.  Annulus-formation season is estimated by marg'inal increment of scale, and mainly
it is winter ring which is formed during december to Janeary.

5. The scale length has relationship of exponential function with the body length.

6. Calculated bodylength corresponding to 1 13- rs are 5.35, 11.05, 18.72, 25.14
and 29.36 cm respectively.

7. 1 are ecological ring formed in transformation of ecological habit in yang stage,
therefore r1 is not annuli, and rp 13-+ rs are consider respectively as annuli. And our

growth curve of this fish are very agree with body-length distribution of it in fishing season.
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Table. 1. Showing the charactaristic values at form of
the back scale in some part of body.

Statistics ‘I Mean C. V.
- Charactor | i No. of - ‘ No. of
T Lx10°. S/Lx10%| R g, No. S| wis! R :
Part ‘\—\,___V!W/ x10 SILx 10 ! [ L% 10 1 Ridge/L W/ / | Ridge

| 1109 0.956  0.557 | 19426 | 1.167 | 0.1724 | 0.1680 | 0,1305
1469 | 1274 | 0.700 | 2.2748 = L015|0.0757 0.0760 | 0.0630
1.598 | 1,379 ’ 0.790 | 2.5483 | 1.006 | 0.0605 | 0.0788 | 0.0590

1.610 | 1.437 0.806 2.5869 ‘ 0.950 | 0.0421 | 0.0767 | 0.0618
1.356 ‘ 1.242 0.688 2.3142 J‘ 0.979 | 0.1006 | 0.0857 | 0.0674

; 1,084 | 1.204 ‘ 0.587 2.1115 i 0.844 | 0.0942 | 0.1108 | 0.0770

B ok W

EARRMNELTRED LI AOTHEEY Table. 1. KRL%, % THEW, S, R B
Ridge. 0%yt PLATEI THEbH A L St R A3, 4 THRALAD, W1, 6 TR/
ERDTnD, b Typical Al ¥ o h&n5 7251C WS & Indix L <&l L TH%
&, BRHETRL A2 CEENERNS Ch b, BENHMTIOELIE A D, RSt
LieBlb, W3, 255 Typical L=~1 5, C.V. Of/I ik O SETRET, gy
EPBEREASTWD, ¢\ T C.V. o1 REWHIESHTT 2 v T 53t C.V. ©
FEEOEOBEOH LR FEL 25D LRLE W (we>a > an)e KICRO C.V. bk
85 LML TREAER Y, K- TH
AR IR T Rms 2| 1 SOOI LIS S
OEBBIE DT B, ¥fEoED 1 R ='/ 5/3;:'00;% .

BE ORI 0 2 ~H40 5 Ol B & YN =
RERHD BOT (@on> a >ans) 2| L _s el Ft 0T 50T

Hhr 1 2506 Lo efowi e of 1

R =428+ 0003 L.

‘(CPI ﬁﬁ&%ﬁggﬁgb E’ ﬂ sl (a{}.01>a .... & 'u:*,:-f..-—-
>a.s), Ridge o> C. V. g 2 3 _:_____,._,.';9..—£~’l *
R L BBAT, foWtre oficy ! =504 +aIH L,
B ZENED B (aver > o > ao.os) oe &8 :.:;,?_—;%——
L2 ~HRE 6 OB AR R s 2| S SN
: 1

(ao.m{;a%ao.zs)o R ==0385/+00732],

RCfAAEOBER » ZEoEREEY . -
kT Fig. 4 §#8%, Parallel line 2 5 ooy ing Sy %
AU Single line k% (Table. 2.) 1 R c=asisl 4008121
Slope defference ¥ sk 2%53420.5% 6
OEMETHETH 5, BbW2, 3, % NP XY L L
10 & oxoREORRRAERRE | R = 03875 + 00433,
B bk wd (doos > a > o), N T

WAL 1 & fuDERh 2 i BB TEHEE Fig. 4 Showing relationship hetween body-
length (L) in cm and scale-length

hEMNH D, Positional defference o (R} in mm in each parts of hody.

— 58 —




Table. 2.

[ Slopé defference ‘ Positional defference ‘

T _ - | _ |
B.L.—S.L DF 772 p_3640 Foo=3.30 D.F. I Fo112.38 Fou=3.10

| ?11:5 n]=5
|
S.L— ny=258  _ _ n=263  _ _ :
No. of Ridge D.F. n'“;=5 Fy=2.013 Fomn=3.09 tD.F, nf=5 Fy=3.828 Fo.01=3.09 |

EORKEDRRE 0.5% OREMETHD C 1 .
HETH Do HILHN 3 3B/IMAL, #HL 60 , a‘;/

1SR AEL R L, Rafo ki & ORiCS 1 2 W
BEhENIHBNLIECK 3, RcHE 40 /‘_‘{ Ri= 543794 29.323R,
fDRidge D% & BHE OFYRIEFR L kD T .

Fig.5 % @7, Parallel line % Single 80
line #:k¥ € Slope defference % k& -
e BRAEE TR Y (does > a > qoi)s 60
Positional defference @2 OffsE oL
BAEHTHETHD (o> aiws)e BLE -

O BiL e — &b b3 2 B BERT
» LT OFFfTOALMFENERE LTS
ROFERF~BINLD, HERTc e SWiEE
WD E Lo EIc s T E LR
D & BEENTROFEIL © L BT
Y5, & LCHEENNOTERO >3 Mo
BOL, BB OB b U H i —RR

se"
R Ri=22.505 +2h412] R }"’j ;{:/
r §/... ..... -
» o
60 — o

1 4 A P

]
0| R = ihsetf +23.053¢( R, -
&

- o 2oflse

BERARE R T RSB, BEs 60 <
DR 5 R RS IS
MAHE , WHEREGEY S eE~n 80, O
3, B#FE Ridge OREEL WX N
HAE b R R L, WEEWE»e 60
HEs T CkE, BEEHIHEHTE Ridge
RAEEC D7 b BH# 7 Resting zone 73 1 6
BRANLZESNFHIND, o 6 :
Ridge ORI L OB TLE L N 2.
EABILD, LEO—EHDEHERER
AHOMORE & FEDB AR U RidgeD
BR L BORERE : ©fif&4 Homogenious
T {, HFHCADEIBN DB ORI
R b, BHEoR O EFR~OEEMMEOHS e X b Symmetry ThWHE IS0
T2 5,

DL EOBHOEED b2 3, EEPN LCHEIL 9 280 %Sk AR e ke T o L E
BTN D, BOPOBESKRINAEE bV, B350 CRENERDR/NT

— 59 —

Ri= 15+ Z54703R.
I]'Oll!!!llllz‘oﬁfilllll5‘01|
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Table. 4. Calculated body-length in em in each ring group.

I \ Iz I , ‘ s
X |sp |X sp|X|sp |X|sD | % | s.D.

I 4.59 | 0.8407 | 11.63] 0.9455 ! r
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™ 5.64 | 0.7167 |10.81| 1.0939 |18.84| 1.1612 |25.19| 1.1816 '
v 6.55 | 0.6745 |11.30| 1.5113 |18.80 | 1.6849 |24.681 1.5295 29.36‘ 1.1067
Average ’ 5.35 l 0.8919 11_05| 1.1331 |1s.72 1, 4047 [25.14‘ 1.2314 :29.36"1_1067
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Fig. 11 Frequency distribution of observed body-length in each 1 cm grouping.
Black circles, Total ; White circles, II ring fishes ; cross, M ring
fishes ; Triangle, IV ring fishes ; Inverted triangle, V ring fishes.
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Table. 5. Confidence interval of observed
body-length in cm in each ring group.

No. of ring n X Confid;‘fingesggterval
oL 17 18.28 . 17,25~-19.31
i 50 22.26 21.72~.22.80
N 93 27.77 27.49~28.05
A 11 31.08 30.65~31.51
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Table, 6, Confidence interval of

appearance of ring in ridge.
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Y» | 166 | 17~35 | 25.70 | 25.12~26.28
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93| 54~74 | 67.55 66. 40~68. 70
6 | 76~87 . 81.67 77.95~85. 30
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EXPLANATION OF PLATE

I Showing the morphological defference of the back scale in some part of body of Saury

collected at sea regions of Tohoku.

1053. 0. 13, N40°25' E143°47’ B.L. 27.2cm Tl year fish,

1, Pectoral fin ; 2, Posterior of pectoral fin;3, Anterior of ventral fin ; 4, Anterior of
doasal fin ; 5, Doasal fin ; 6, Doasal finlet.

I Showing distribution measured interval of the ridge at scale of plate T 1~6. Abscissa,
Number of ridge from forcus ; Ordinate, Interval of the ridge in each 1 micron grouping.
Black circles is ring.

T Showing formation of ridge at the back scale between from I year fishes to IV year fishes
of Saury collected at sea regions of Tohoku.

1—1953. 9.20 B.L. 13.8cm I vear fish
2——1953. 9.20 B.L.. 12.9cm I year fish
3——1953.11. 3 B.L. 26.4cm IL year fish
4—1953.11. 3 B.L. 24.9cm & I year fish
5—1953.11, 3 B.L. 27.8cm 2 T vear fish
6——1953.11, 3 B.L. 27.9ecm 2 T year fish
7—1953,10.31 B.L. 27.8cm 2 T year fish
8—1953.10. 6 B.L. 30.0cm & WM year fish
9—1953.11.23 B.L. 28.4cm &° M year fish
10—1953. 9.17 B.L. 28.4cm & MW year fish
11—-1953.10. 3 BL. 3l.lcm % I¥ vear fish
12—1653.10.31 B.L. 30.7cm % I¥ vear fish
13—1953.11. 16 B.L.. 3l.4em £ IV year {ish
14—1954. 5.14 B.L. 32.9cm 2 IV year fish
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