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Fcological Studies on the Important Fishes in East-China and Vellow Sea.

I. Ecological Studies on a Croaker, Pseudosciaena manchurica (J.et T.)

I5A0 MATSUI and TORU TAKAI

SYNOPSIS

1. The body length formation of Pscudosciaena manchurica(Jordan and Thompson)
captured by the trawlfishing in the East-China and Yellow Sea, is 9.7~41.2cm,
and the most general length of the fish is 18~25.5cm.  The average length is
22.914+0.046cm in female, 19.911+0.067cm in male; and female is bigger than
male. The body length formation is various according to the occasions of netting
and the fishing grounds.

2. The proportion of the body length (L. cm.) and the body weight (W gr.)
may be shown by a relative formula; W=0.0241 L28% The degree of its
fatness is 15.15~22.91, showing minimum in December, maxirmum in April, and
increases gradually to reach summit at the spawning season.

3. When we observe the mixed proportion of male and female in all fishing
season, the majority up to Dec. 23 is female, but thereafter male increases on
the coatrary or male and female are equal in number. From this fact we can
see that the living places of both sex are different and in the spawning season
male migrates to the place of female, beginning the spawning migration.

4. From the fact that the ovaries after spawning can be seen from the end
of December, it is presumed that ifs spawning season continues from the end
of December to June, for about 6 months. The spawning is only once. The
relative formula of the body weight (B gr.) and ovary weight (O gr.) may be
shown as follows :- Bw =0.00000079 Ow>"

5. The number of spawns in ovarium of the body length 26cm is about 80
thousand ovarian eggs. '

6. The relative formula of the length of bodv and scale may be shown as

kB kEEEITPILEECE 8, MUNOKERRTRE, MI2MHE4H, HAKESEAGCT
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follows; Lp=0.1280 Ls —0.256 The results fo estimating the ages from its
annual rings are as the table 9. The differences of body length, which are seen
among its groups of each age, are comparatively large. ‘Whether this is due to
the long period. of spawning season or to the differences of its growing degree
by circumstances, cause of the differences can not be concluded immediately,
asit contains complex facters. It is possible to decide the ngratlon system as
a result of observing scale rings.

7. The water temperature of fishing is between 11.1°C~21.0°C and it is

different according to the catching season, high in summer and low in winter
comparatively. From September to January it falls down gradually. The fishing
temperature for fishing is about 15.75°C~16.75°C and about 20.25°C in the
period of the highest water temperature in November; 15.25°C~16.25°C and
17.75°C~18.25°C from the fishing season of October to November ; 14.75°C~
15.75°C from November to December. Generally speaking the tempreature is
inclined to go down 0.5°C each in every fishing season. 12. 25°C~14. 25°C,
especially in the season, September toc November it has a tendency to fall.
And sometimes it can be seen that on the. skirt of the h,lgh temperature zone
within the fishing temperature Iots of fish are canght comparatively, and in
this case the difference of its body length is recognized in comparison with the
bottom water temperature circles. ' '

8. The fishing depth of water was 40~105 meter, and we cou.'ld catch no fish
in deeper water. The proper depth for fishing is different in every fishing season,
and in the season of high temperature it is deeper, and in the season of low
temperature it is more shallow. Generally the breadth in this proper depth
becomes deeper except the fishing season of November, and from December to
January it moves especially to shallow part and the breadth of this proper depth
is remarkably large. There is the relation between the depth of fishing and the
formation of body length, so big size fish is apt be catch in the deep part.
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2) FEE UFEHA Fig. 1 Showing the investigatéd fishing
grounds. (Official registered number
FRAEA FHABBTI22ME12 H & b MEfn244E 1 of fishing region)
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Table 1 Investigation period and fishing ground.
Invesbt.igation period Fishing ground
9.2 =~ 926 267, 268, 277, 275, 286,
10,18 ~ 10.10 296, 277, 286, 276, 287,
11.17 ~ 12,11 296, 286,
12.19 ~ 1.12 285, 296, 286,
D &R HE R

KW R CEGTIEINF 7y FOFRERY 12,5838 b, REO /NI 9. 7ah (4
H22AMHD B ALE 41.2cm (AR 13 HIE) # b WEDMKRE 18em~25.5em O
Thbo GH2HE) EOFEHEL 21.4%cm ¥R$. ML T ¢ & OKEME GL3,
BABR) BMHELTEZ, Bb 2 CRE/NEN 11.0cm, 5 AE 30.5cm, & WHHK
A 13~30cm, 8 Tik R/ 12.0cm, BAK 29.5cm, WEKLE 17.5~20.5cm
¥RL, FEEYEET3IC ¢ 22.914+0.046cm, & 19.911+0.067cm ©, #hERZ 2
CHL &8 WHNEITH D, MERE 7 A=V 02 L DIEMBIFRICAT 3 % 7570 fafk
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Fig, 2  Constitution of the body length composition.
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Fig, 4 Constitution of the hody length in
male composition.
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Date (xx/:s /13 | K/14 | K/14 | §/14 | K/15 | W/16 | §/16 | /18
T E !230744 23.935 | 22.922 | 25.235 | 21.443 | 23.991 | 23,675 | 22.494 | 21.765
Date {»ax/ns ’ K/19 | K/19 | W/20 | W/21 | §/21 | /22 | X/23 | KK/24
Tk B 123.421 22.693 | 24.034 | 23.086 | 22.749 | 22.785 | 22.095 | 23.260 | 23.635
Date X/20 | X/20 | X/22 | X/ | X/23 | W/4| /5| W/s| W/t6
ZE gtk & | 22.060 | 22.207 | 22.399 | 20.422 | 21.568 | 21.847 | 23.133 | 23.931 | 22.340
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Date /19| M/19] W/ | M/2| W/22| X/ W/B | X/30 | W/30

T E ! 21.255 | 20.724 | 21.450 | 19.1C4 | 20.289 | 20.728 | 18. 709 | 20.785 | 20. 467

Date | XE/1 Y&/t | XE/2 | X¥/2 | XW/2 | X¥/3 | XE/3 | XU/4 [ XT/4

B’y kR 22.317 | 19.685 | 20.080 | 20.753 | 21.419 | 19.855 | 21,110 | 18.620 | 17.497

Date YE/21 [ XU/22 | X§/22 | X¥/23 | XH/26 | XT/29 | 1/4 I/6 1/7

T E "21.481 | 18.491 | 20.937 | 19.322 ] 21.793 | 21.528 | 20.402 | 19,071 | 18,921

¢ Dl B GBI o T BRI BB T 5 5%, & U SR U, WA
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ELo. ﬁ:%: (Lem) EHE (War) & ORMAR W=0.0241 L2 @ v5, (GBS
& gfﬁ%ﬁ%i}@ﬂﬁﬁi%ﬁ 15. 15~2a 91 oHmETI0 AR 15.47, 12 Ak 15. i5, 2
iz 17.07, 4813 22.91, 6 At 18.04 ©vHoT4 ﬂﬁ§§‘7‘(ﬂﬁ]ﬁ§§‘f 12 § 3t/ NBREEE
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Table 4 Showing the fatness of each fishing season,

Fishing period X X% 1] Iv i

Fatness ( 5 X 1000 ) 15. 47 15. 15 17.07 22.91 18. 04
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Fig, 5 Relationship between the body length and body weight.
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Fig, 6 Successivn of the sex-ratio according to the fishing season.
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Table 5 -Succession of the sex.ratic in all fishing season,

Date K/ts| K/18| K/23) X/20 | X/21 | X/22 | X/23 | ¥/4 X/
Number ' 47 253 98 59 58 108 244 52 214
@ (%). 95.5 | 72.7| 84.4| 68.1 79.2| 747 80.7| 839 87.5
5 (%) 4.5 27.3 15.6 | 31.9 20.8| 25.3 19.3 11.1 12.5
Averange 23.99 | 22.59 | 23.26| 22,06 22.21 | 22.40| 20.99 | 21.85| 23.53
body length

1

Date Xi/6 | W/19 X/200 Yi/2t! W/22| Yi/23) W/23 ) W/30| Yi/30
Number 143 237 181 203 184 423 241 227 96
2 (%) 82.4 | 73.3| 73.3| 740 84.8| 76.3| 748| 68.5 75.0
5 %> 17.6 26,7 26.7 26.0 | =15.2 23.7 25.2 31.5 25.0
Averange 22.34 | 20.99 ! 21.45| 19,10 | 20.29 | 20.73 | 18.71 | 20.80 | 20.47
body length
Date X/t | Xu/t | ¥Xg/z (XYY/3 [ XE/4 | X§/20 | X§/22 Yu/22 | YE/23
Number 13 138 452 446 374 58 118 88 92
o (%) 8i. 1 79.4 1 77.7| 78.8] 65851 8u.4| 760 46.0 62.9
5 (%) 18.0| 20.6| 223| 242 345 19.6 | 24.0| 840 37.1
Averange 22.32 1 19.69 ] 20.95 | 20.48 | 18.08 | 21.48 | 18.49 | 20.94 | 19.32
body length
Date XY/26 | XH/29 | 1/4 1/6 §/7
Number 253 184 215 314 141
o (%) 53.2| 42.8| B7.4| 44.8| 51.2
5 %) 46,8 | 57.2| 42,6 552 48.8
A verange 21.79 | 21.83 | 20.40| 15.07 | 18.92

hody length
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Table 7 Maturity in all the fishing season,
Dat Fishing & 5
ate ground ‘ . | .
1 2]3 4[5 |Towl| 1| 2| 3] 4|5 |2 Tl
K /2~ [267.268.277,| 276 2 95 3 A
: 278 |5 74 98
IX/26 276. 286 99, 28] 0, 72 96. 94 3.06
% % % %
X /18~ |296.277.268.| 166 473 49 60 78 12| 1
; 688 82 151
M/l 006 286 (24 136875 7. 12 35,7451, 66/ 7.95| 0.66
% %l % % % % %
/17~ 671] 1458 475 1 411| 330 108 4
X§/11] 25286 rsEE 5518, 26) .03 2602 |13 18038, 671 2.68( 0. 47 1o} 853
% %l % % % %\ %l %
XT1/19 33 286 335 44 2 18 120 22| 192
o] /12| 285296 288, 51105 86047, 86| 6.29] 0.29 ‘°C | 3.00/20. 00145, 00[32. 00 383 600
% % % % % % %l 2% %
1 /10~ 1| 20 65| 16 2 4 2 9o 4 1
‘ 286 3 B 104 0 59
/18 0.96/19.2362.50115. 38 1.92 6. 78| 3.3915.25(72.88| 1.69
% % % % % % % % % %
20 7 9 s
/13~ 285 27 o 14
W /20 74.0725.92 54, 2835. 71
% % % %
1|19
Wi/s 265 5.0095.00 20|
% %
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Fig. 10 Relationship between the bhody length and length of secale.
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Table 8  Composition of body length in each ages.

.L1
40| 48| 5.6L64/| 72|80 88| 9.6/ 10.4/11.2/12.012.813.6|
4.8 5.6 6.4 7.2 80| 8.8 9.6 10.4|11.2|12.0|12.8|13.6/14, 4/ o2 value
# | 10] 13 22| 23| 24| 18| 11| 5| 9| 4| 4| 1| 1|7.620£0.103
12 15| 14| 13 3| 3| 1] 077240137
5/ s| 100 8| te| s|. 4| 2| 3] 1| 1| ol t|n267£0.173

Ly
13.0] 14.0{15.0 | 16.0 | 17.0|18.0|19.0 | 20.0 | 21.0 | 22.0 | 23.0 o
14,0 11.0|160|17.0/18.0/19.0(20.0|21.0|22.0|23.0|24.0 mean value
B 41 4| 4| 9| 22| 36| 37| 18] 6| 4| 1 18.630 % 0.075
Q 4! 2 1] 4 18] 21| 23| 11 61 4| i 18.900 + 0.201
5 1 0 2 3 5 ) 15| 14 7 0 0| © 19.250 £ 0.240
iy
19.5/20.0120. 521.0121. 5/22.0[22. 523.0[23. 5/24. 021. 525.0125.526.026.5 valte
20.0{20. 5[21.0[21. 5[22. 0[22. 523. 0123. 5{24. 0|24. 5[25. 0125, 52 6.0/26. 5127. 0 ?
g | 1] o] 4| 4| 4] 6| 5|13/ 101415 4| 9| 5| 1| 24 4204 0.147
¢ | o] ol 2| 2| 2| 41 3| 8! 9| 8|14 6| 4| 1] 24.295+ 0. 161
3 o| 1] 2 2] 2| 5| 1] 6| 1] o0 11 0| '23.170 +0.315




W, BBICRNT 2 RBEAEOEBBNRAE, (B—8) * 7 705 BB WY 77

L

&

23.5]24.0|24,5/25.0|25.
24.0124,5125.0|25.5 | 26.

5126.0/26.5
0126.5]27.0

27.0127.5{28.0|28.5|29.0

27.523.0 | 28.5 | 29.0|29.5| ™mean value

2 2 3 2 2| 27.805+0.308

Ei) i 0 0 1 2 o] 4
1 0 2 4 2 2 2
3 0 1 o) c 0 t

ERr —~EIFNEH 9 Rom

{TH B,

Table 9 Relationship between the age and body length,

Age! Mean value v

? P Matubara’s

Result

Mean value |

\'A Mean value | %

Iig | 7.6204£0.103) 4,3~14, 4
Lz | 18.63040.075 13.0~-24.0
Lg | 22,178 40.147) 19.5~27.0
Ly | 27.8054:0.308 23.5~29.5

7.7624:0. 137
18. 900 0. 201
24,295 £0, 161
28.045

4.7~13.6/ 7.26740.173] 4. 3~14. 4|14, 9~17.1
13.0~~24. 0 19,250 £0. 24014, 0~21.0|17. 9~-20, 0
19.5~27.0| 23.1704:0, 315(19, 5~26. 5[19.0~25.0
23.5~~29.5 26.750 25.0~28. 5(22.0~30. 0
25.0~26.9

Note :

V sevecacen width of variation

—~EROEKER 4.3~14.4cm T, ZOFEHEIR 7.62cm, —4 AT 13.0~24. Ocm,
i 18.63cm, ZF A TE 19.5cm~27.0cm, FifEE 22.18cm, W& C1F 23.5¢m
~29.5em, 7Faff 27.8lcm TH 2o ifi LCHREMRK X bHEE TG 33~34cm, 38cm,
dlem HHRICK 4« DEGBBE DN BHTH 5705, BBEFRO Bic 4R k2 Mo
ROBERTS Do BB ORREHESS 2, SEETRAEZ(, —FaTREERA

CADTIEY, =+, WUF
BTRALMTH 2. 77
DO EIAE R 2 I2 K X
b 6 HOMCiTbiLa e,
#W6rBoREDCY vEH B
LEZbN2, L TRED
Bt R EiR L L
b ORCRERELHRET
ZIHBICHEETIHICD S &
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% 10 % [ I T
0 —_— — 1 10 —
ﬁii‘ 0 5 5 o_ 10 15
Lfém /2 T~ [T~¥T IK/2 X~ }~XT /2 X~ }~XT {K/2 X~ H~X1
) ~26 Y| Y ~Tf ~26 ¥ Y¥| ~If ~26 ¥| XTI ~I ~26 1) XTI ~1
11.0 — 11.5 1
11.5 — 12.0 1 1
12.0 — 12.5 2 i
12.5 — 13.0 1 1 1
13.0 — 13.5 _ ’ 1 1
13.5 — 14.0 1 2 3
14.0 — 14.5 3
14.5 — 15.0 2 8l 4 4l 4
15.0 — 15.5 11 21 3 1111 5 3| o
15.5 — 16.0 2 41 4 2113 3 51 9
16.0 — 16.5 4 71 8 1 3
16.5 — 17.0 1] 4] 5 21 3 1
17.0 — 17.5 4t 1 2 6
17.5 — 18.0 1 2 2 4
18.0 — 18.5 1 1] 1 2 1] 2
18.5 — 19.0 13 2 1| 3 111
19.0 — 19.5 1] 4 2 1 11 3
19.5 — 20.0 i]|10 1 1 1
20.0 — 20.5 7 1
20.5 — 21.0 11 i 1 1
22,0 — 21.5 14 | 9
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15 — 20 20— 25 25 — 30 3C — 35 35 — 40
B /2 X~ |X~E¥ [X/2 [~ [u~r /2 o~ [u~f /2 o~ [a~fer (/e o= u~Jcr
~26 M| XY ~T§ ~25 1 XA ~1) ~25 X| XH| ~I} ~26 X XI| ~Tf ~26| W} X ¥ ~1
i
2 1 2
2 1 i 2
2 3
4 1 3 1 i
3 i
2 1
1 3 1 i 3 1 2 1
3 1 i 2
i i 1 i
2 2 1
1 1 2 2
1 1 1 1
1 i 1
i i 1
1 1 1 1
1 2 1
2 1

W10 #E b HEUKEINICTOMER GHUD & AWUMINcRnre (L3,

Table 11 Relationship between the hottom water temperature and
the fishing rate (box) in ali the fishing season,

\\Efy/Zf Fishing rate (box) \E‘f’y/}?f Fishing rate (hox)
e K[| e [wa-r] (Bten s [y | w—x |
11.25 8.0 16.25 | 21.3| 15.0 8.9
11.75 18.0 16.75 | 23.8( 6.3 5.1 3.0
12.25 20.5 17.25 | 19.3
12.75 2.3 17.75 | 16.4 | 10,5 1.5
13,25 17.3 | 18.25 | 21.8| 9.0
13.75 19.3 18.75 | 15.0| 4.9
14,25 25.1 19.25 15.4 6.5
14.75 10.5 1 14.4 19.75 | i5.4| 0.7
15.25 14,7 13.2 . 7.2 20.25 | 26.3| 16
15.75 | 23.0| 43.0 1.4 4.0 20.75 | 13.0| 2.4
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Fig, 12 Relationship between fishing rate per
haul and the bottom temperature of fishing

ground.
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Table 12 Monthly variation of the bottom water temperature in all fishing season,
\w“ 125° ~ 32° | 125° ~ 30° | 124° ~ 28° | 123° ~ 26° Arrangement
Month ~—
1 11.3 °¢C 11.0 °C 18.8 °C 21.23 °oC 11.0 =~ 21.23 °C
2 2.8 9C 11.6 °C 14,6 °C 20.8 °C 9.8 ~ 20.8 °C
6 13.0 °C 14.5 °C 19.5 °C 23.9 °C 13.0 ~ 23.9 °C
7 13.5 °C 13.5 °C
8 14,95 °C 14,95 °C
9 23.3 °C 19.4 ©°C 19.4 ~ 23.3 °C
10 6.0 °C 23.0 °C 21.8 °C 19.2 °C 16.0 ~ 23.0 °C
11 15.9 9C 15.9 ©°C
12 12.3 °C 12.3 °C
Arrangement | 9, 8=16.0 °C) 11.0~23.0 °C| 14, 6~23.3°(} 19.2~23.9 oC 2.8 ~ 23.9 °C
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20.25°C MEic F R L RL, 108 ~118 #igcik 15.25~16.25°C =, 17.75~
18.25°C [HiLic d 2R, 118 ~128 Hgicik 14.75~15.75°C CHMMEC 0.5°C
FERRICIR 32 MR B 3o 12/ ~1 BIIC 3D Tt 12.25~14.25°C €3 3 i LT
9 A~I2H o3, MHC 9, T0H o HEMEERIC D 2 B BEAMERICR L 7
BEC b5 BE kb 2 RETHOT, + 27 FORIEEL EMFT 3 BROBTH 5, &
e HO WHIT R W KB O BB IO B RO T, LIS BOWER SRR L L
fﬁemaﬁamgmﬁﬁm%én,%@ﬁ@WKMf@%L%ﬁ@%Kﬁﬁﬁﬁomo
T, R SBOWERL ST 2 L0EMINS, |

LT * 7 5 ORKEI, ML OREICHIE 6~14°C I L THEkRIE 7.5~8.5
°C, %, BISUKESBRBHA ICHNE 4~23°C, WEKER 6~18°C ©, (IH 2
Kk DWKEE 8~14°C & LT, 2 O/KROKIICIAY 3 ARIELL 7 7 OBEI L OBitR
B9, 7 FUCEORRE  —Hu s HE R ko LEBEIEIEE 11°C~13°C,
ML DA&TIE 8~9°C & L7,

PSS SEEE DS L0 BT b, I IR M KIET B OC —ARICEF 5
B EE TR o PINEEIIS ~O B0 7o i i F ol 4 °C foMEkimassy 3 en
L H#Mi7e 2 11~13°C fLo/KEBOMRICEE 2 BEL DOTRET RTINS TH %,

MR & AR B AR & ORIRICH 3 2 LB F MI~EERBETRAL, (LR
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Table 13 Relationship between the body composition and fishing

lemperature.
Bottom temp. {°C)

Body length\ 1213 13~14 {4~-15 15-t-flo 1617 18~19 1920
12 — 13 1
13 — 14 2 i
14 — 15 ) 4 4 i 2 1
15 — 16 3 3 6 0 5 0 1
16 — 17 10 8 18 4 37 34 0
17 — 18 38 25 63 12 132 108 3
18 — 19 30 37 67 21 162 184 5 10
19 — 20 21 30 si 23 227 160 8 22
20 — 21 14 | 32 46 21 143 134 20 23
21 — 22 20 48 68 27 141 125 26 28
22 — 23 26 51 78 - 22 148 120 19 27
23 — 24 16 64 80 33 128 161 8 15
24 — 25 6 48 54 35 104 131 5 13
25 — 26 2 42 44 24 97 74 3
26 — 27 2 14 16 9 60 46 i 3
27 — 28 4 22 37 1
28 — 29 0 3 17
29 — 30 4 7
20 — 31 ‘ , 1
Average 2[3. 054 |22.106 |22.215 21.288 21.680 22.235 21.489

£0.087| 4:0.068| -£0.087; =4£0.035| =£0.038] =£0.134| =£0.092

PLEDOEBICHKDOTH A Bt RHAROBREL B

IX2=2[3.96 HlifEr=3 ~P<0.0L

PO TEIRELIC R 2 R BAR R i I ABE AT Bz o 1l LT & BEKEI ORE K OF
BE L g+ 51, 12°0~13°C 5y 20.054+0,087, 13°~14°C © 22.106+0. 068, 14°~
15°C 2 22.215£0.087, 15°~16°C ¢ 21.288+0.035, 16°~17°C = 21.680+0.038,
18°~19°C = 22.235+0.134, 19°~20°C © 21.489+£0.092 % 3L, KEKENCHKE
KR ORESFED s BEEKBHCRTEABOHRIE N30T, hEMRILHE
HEFECHEDTHETZ L2 3 OBBEETH A5,
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10) i %& K F
ARGt o BIEIIER X 0, AIRICHK 2 MK & g BORIR e ko
(B 1450,

B14E  HUNMBICH B TR & T & O BT

i

X ~_ M YyoR|ttR 121 8 | 28 |38 | 4R
50 ~ 55 164 91
55 -~ 60 108 165 158 397
60 ~ 65 74 { 169 y 232 %464 Nk
65 ~ 70 43 90 203 | § 344 145 2 | | 35
70 ~ 75 101 48 | 16 ( 275 20 42 9
75 ~ 80 178 60 139 41 5 { 170 8
80 ~ 85 262 39 94 34 5 1 3
85 ~ 30 { 328 10 66 2 1 i9 0
90 ~ 95 11 19 1] e 0 17 0
95 ~100 123 60 0 24 0
100~105 0 0.5 0
105~110 )
110~118
40 ~ 45 412
45 ~ BO { 2992
‘ gf;’g’ ggg’ 305, 296, | 276, 296, | 280 276, 216, 277\ ye o9y 1296, 277,
mo Zao 2o 296, 277, | 286, 296, '

2871 1306, 307. | 295, 287, 287. 286, 237.| 286, 287.

T FOWEINBREBE LB T 40~105 %7, 105 KDIETIEE WEr B
Vo TNRWEMNICRTHBIMICHEOTRED 2 MBI N B IRE GEHER 2Rz, b
9, 108 OWYITIE 80~90m, 1178k 40~50m, 1271k 60~70m, 1 § i3 60~75m,
2 A& 55~65m, 3 {1k 75~80m, 4 Bid 60~70m THDT, FKESEERIE9 ~
108 BBWKRICER R (2 B2sn) BIEWKIRC S 2 MENR N30 i bk
WERD PRI LR CIRRICR WK TH 2 E8 R 5150 ILOFE R EEOK A
BE—%T2, MLTS FOEPEWHCES: /7@ EFCEREEY 75 L0TH 375,
EMEFLCDHBOT, §H~8 HOMMEHRERNCOWRER CTHTH 3,
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WISE  MEBEE L OMER G Lo BE
[ = 0 0—5 | 5—I10 | 10—15 | 15—20 | 20—25 | 25—30 | 30—35 35
\%g’\”’”ﬂ A.]B 0|D A]BI’G{D A B[G}D AlBlolp|A BiO D|A|B G!D A[BIO‘D A.IB OlD A]B ¢lp
40~45 i 2 i 2 ;
45~50 5 1 B
50~55 2 2 1| 3 21 11 2 1 1
55 ~60 3 4 4 1 2 1 3
60 ~65, 2 1 |23t 4138 |17 2 1 1] 4 2] 1 | 3
6570 3 1 5 707 {4218 | 21004 |22 |2 |32 a 11y
70~75 4 120 1411 |531] |65 1123 2I I
7580 5 |2 11y 2 ¢ 2t 1121 |2 2 2 1
80~85 8 1 11 5 4 3 1 4 1 i 1
8590 | 2100 (1 41} |1] |2 5 2 1 3
90~95 | 411 ol 4 1 1
95~100 | 3| 1 i 1
100~105 | 3
105~110 | 2 i
110~115 .
115120 | 4
WE: A 9H, B i0~i1H, O . 11~12H, D . 12~18
Table 16 Belationship helween the fishing depth and fishing rate per
haul in all fishing season,
. Iishing scason X /225 X/18~¥/0 | WA7~XT/11 | XE/19~T/12
Depth (metery .
40 ~ 45 5/20.5
45 ~ 50 | 17.3
50 ~ 55 9.7 ! 15,7
55 ~ 60 6.8 20.8
60 ~ 65 6.9 9.8 22.2
65 ~ 70 8.5 12.6 8.0
720 ~ 75 29.5 {8.8 17.0 7.8
75 ~ 80 yzo.z 6.5 13.0 1.0
80 ~ 85 | 123.0 4.9 1.5 3.0
85 ~ 90 17.39 4.8 1.5
90 ~ 95 13.2 1.5 3.0
95 ~ 100 3.2
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Fig, 13 Relationship hetween the fishing rate
per haul and the fishing depth.
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WI7R RARRYT 3 IBERE L EEAK

P Ll 80 ~ 85 85 ~ 90 90 ~ 95
16 ~ 17 3 4
17 ~ 18 4 1
18 ~ 19 9 1c 9 6
19 ~ 20 14 25 22 4
20 ~ 21 32 46 45 12
21 ~ 22 32 101 76 33
22 ~ 23 61 106 102 33
23 ~ 24 45 94 106 36
24 ~ 25 45 72 84 21
25 ~ 2 48 47 51 14
26 ~ 27 21 30 a2 12
27 ~ 23 7 13 13 3
28 ~ 2 4 6 4 2
29 ~ 30 4 4 2 t
30 ~ 31 t

(B om)|  23.358£0.060 | 22.03940.045 | 23.149£0.043 | 22.927:0.079

#18E  HEABETZACRY 2 MAERE L B L OB

AR R 45~ 50 60 ~ 65 €5 ~ 70 80 ~ 85 85 ~ 90
18 ~ 14 1 3
14 ~ 15 2 4 2
15 ~ 16 1 6 186 1
16 ~ 17 6 30 43 0
17 ~ 18 12 102 135 1 7
18 ~ 19 26 143 221 6 9
19 ~ 20 14 155 222 8 21
20 ~ 21 8 155 152 6 22
21 ~ 22 9 119 157 19 35
22 ~ 23 14 121 140 15 24
23 ~ 24 14 139 180 7 7
24 ~ 25 12 105 150 15 6
25 ~ 26 6 75 106 16 7
26 ~ 27 2 a4 66 5 3
27 ~ 28 0 24 27 2 1
28 ~ 29 i 7 14 2
29 ~ 30 7 4
30 ~ 31

fEB R Com)| 20.689£0, 122 | 21.466.£0.037 | 20.859+£0.381 | 22.974£0. 107 | 21.257:40.084
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BOR Bt RE-ACR0 2 BEE L GE L OMIE

E@*\) 45 ~ 50 60 ~ 65 0 ~ 75
13 ~ 14 ' o 1
14 ~ 15 2 4 1
15 ~ 16 5 2
16 ~ 17 6 18 3
17 ~ 18 12 42 12
18 ~ 19 26 57 12
19 ~ 20 14 45 8
20 ~ 21 8 51 12
21 ~ 22 9 51 16
2~ 23 14 59 9
23 ~ 24 14 65 11

24 ~ 25 12 27 10
25 ~ 26 6 21 10
26 ~ 27 2 10
27 ~ 28 0 2 2
28 ~ 29 1 1
29 ~ 30 1
@Ez{:@i@(cm)( 20, 767 4-0. 124 21.0544:0. 061 21.124 +0. 136

100A~127, 12A~1[ ORMWYNCHT 2 BREEE SkBEK E OBIRICRch 4 1
SEMSE L B, B20EITRTHERY B2,

#20%
woom | K A X ~ X1 XY ~1
IXe 7.271 977. 106 351.471
gl E @ 28 6
P l < < o.ct < 0.01

PO T AR REREREICK OV BREEESET2ENTE L ON D, i L T—RIC R
Fric KB b oS T3 EanR o 3,
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18~25.5cm %36k bH@ET, FfkRir ¢ 22.914£0.046cm, & 19.911+0.067cm T,
@ 4% 8 WHLAETS S i L THIARCHRIBOMEICEDOTHRREMRERICT S,

2) fhE(Lom) EKE(War) LoBEE W=0.0241 L:¥ oBIERTRHIN
S 15.15~22.91 T 12 At 4 BABAMEERL, EIIYE fuos LTIRE
EREARTZEMEH 3,

3) MHoOMERSH A 12H238 EEPED RS ¢ TH 4, TRUETH
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5Y ZOiHREE 26cm O OT 8 TRMNITH %o
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ES T B LBRIEH IEOWM L CTh B, FESROKEORRORE WEERE, B
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D THBORIYSRE L B o0 ic LB 3 aTEEERD 2,
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CRL 9 Bh s 1 Ao TIEKERIC 3o ifif L CHERRE 9 AofErKiRici
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B2 01D 5, 12A~18 ok 12.25~14.25°C, §Hic 9 ~117 o ¢
BRI T 2 DS 50 HIEKEHENOBROMK T, HER2ROMWEN TR
e A SN ABRED 2, BKRBEERERE OEESHEO OGNS,
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