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Status Diagnosis of Ribbon Fish in the Kii Channel

Toshio SAKAMOTOY, Takeyuki D0OI? and Kiyohide ISHIOKA®

Abstract

The Kii Channel comprises the most productive fishing ground of ribbon fish, Trichiurus
lepturus LINNE, in the eastern Seto Inland Sea Area. The species has been one of the major
targets of small-sized bottom trawlers in the Kii Channel. As a first step of stock analysis,
the present paper provides the information on fluctuation in the amount of catch, catch
compositions and biclogical features including growth and reproduction of the fish. Present
population parameters are estimated as follows: natural mortality coefficient M=0.916,
survival rate S=0.118, fishing mortality coefficient F=1.222, rate of exploitation E=0.504,
and availability of 0-age fish Q=0.76.

At the present age at first capture of 0.5, the present fishing intensity using the present
fishing gear and method is expected to provide maximum yield. But if the age at first
capture is raised to age 1-1.5, the expected yield would be increased than the present level
and further, it is possible to keep the abundunce of spawning at the level of 30-50% of that
in unexploited stock. This may be desirable for the sake of safety in management of stock,
though no detrimental effect has been observed even at a low level of 20%.
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Fig. 1. Annual catch of ribbon fish in the Seto
Inland Sea Areas and the other Japanese
waters, 1951-1979.
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Fig. 2. Annual catch of ribbon fish in three

subareas of the eastern Seto Inland Sea,

1964-1979,
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Table 1. Calculated body length and body weight of ribbon fish.

Age in BL (mmm) Month
year BW(g) May June July Aug. Sept. Oct. Nov. Dec. Jan. Feb. Mar. Apr.
1 BL 198 206 213 221 229 236 243 250 267 264 270 276
BW 117 131 147 163 180 198 216 236 255 276 297 319
2 BL 283 280 295 301 306 312 318 323 328 333 338 343
BW 341 363 387 410 434 458 483 508 533 559 584 610
3 BL 348 353 358 362 367 371 375 379 383 387 391 395
BW 636 663 689 716 742 769 795 822 849 875 902 928
4 BL 399 402 406 409 413 416 419 423 426 429 432 435
BW 955 981 1007 1034 1060 1085 1111 1137 1162 1187 1212 1237
5 BL 438 440 443 446 448 451 453 456 458 461 463 465
BW 1262 1286 1310 1334 1358 1381 1405 1428 1450 1473 1495 1517
6 BL 467 470 472 474 476 478 480 482 483 485 487 489
BW 1539 1560 1581 1602 1623 1643 1663 1683 1702 1721 1740 1759

Table 2. Age composition of ribbon fish
from the Kii Channel, determined by
otolith reading.

Lot Age Total
1 2 3 4

A 793 90 11 2 896

B 721 77 8 2 808

C 1190 95 8 2 1259

Lot A. Spawners taken in May to July, 1978
and 1979. This lot consists of three stocks
inclusive of the small O-ring fish of about
200 mm in body length and minor autumn
stock, in addition to the spring stock given
in Lot B.

Lot B. Spring stock taken in May to July, 1978
and 1979. Only commercial significant
members of 1 and more rings. This lot
is included to both Lots A and C.

Lot C. Spring stock taken in September 1977
to August 1979.
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Fig. 3. Age composition of three groups of
ribbon fish exploited in the Kii Channel.
See Table 2 for sample size and definition
of groups.
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Fig. 4. Length composition of ribbon fish from
the Kii Channel and the East China Sea
and Yellow Sea.
Open circles: 896 fish from Kii Channel
taken in May to July, 1978 and 1979.
Solid circles: 2,620 fish from East China
Sea taken in April 1950.
After MATSUI and TAKAI (1952) for the
East China Sea.
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Fig. 5. Biomass of unexploited ribbon fish stock
shown against age for nine postulated
survival rates.
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Fig. 6. Relative yield (Y/R) of ribbon fish on
different fishing coefficient (F), computed
by the Beverton-Holt method using M=
0.4, or M=0.9.
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Table 3. Survival rates of ribbon fish in the Kii Channel and in the East

China Sea and Yellow Sea.

Area : Kii Channel East China Sea and Yellow Sea
Source of data Present authors (1981) Tanaka (1960) Mako(1963) Misu (1964)
Survival rate 0.118 0.25 0. 26-0. 38 0. 20-0, 26
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Table 4. Monthly averages of catch per
boat-day of 0- and l-age ribbon fish by
two small-sized trawlers, April 1973 to

March 1976.
O-age fish l-age fish
Month Weight Number Weight Number
(kg) (kg)
April — — 256 2,484
May — — 583 4,986
June — — 592 4,303
July -— — 600 4,079
August 44 1,788 846 5,174
September 125 3,992 903 5, 004
October 270 6, 941 521 2,625
November 499 10,534 59 272
December 523 9,244 20 86
January 882 13,159 31 121
February 600 7,687 10 37
March 90 994 5 16
Total 54, 319 29,187
DOREER 29.2 & 0FE L OBFRIX,
x 0 e M4 54. 83U E/2=09 9 (15)
ThHd, (14), (15) RK»rb

0=0.76 (16)
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Fig. 7. Relative stock size and amount of catch
of ribbon fish for different fishing co-
efficients.

N: Relative size of whole stock in number.
QN': Relative size of available stock in

number.

A: Relative size of spawner stock in
number.

QP: Relative size of available stock in
weight.

HA: Relative number of eggs expected
from the spawners stock.

Y/F: Catch rate in weight.

Arrow: Present level of fishing mortality.

Availability of 0-age fish, Q, is 0.76.
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Fig. 9. Relative yield and number of eggs
spawned by ribbon fish stock at different
fishing coefficient and age of first capture.
Fine line: Contour for the catch in weight.
Thick line: Contour for the ratio of the
number of eggs from a stock to that
from the unexploited stock.
Cross: Present point of exploitation.
Dotted part shows the area where the
number of eggs is depleted to less than
30% of the level of unexploited stock.
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Fig. 10. Relative yield at different fishing co-
efficient and age of first capture. Natural
mortality coefficient M is put at 0.4.
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