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2.1 REARATESHEAEREENEE

19961998 FAFRBEBIE RIT O BHFE
PEEBRAR AR LR 1. WREIRE
BRI THAT SFENFRREHEEE P
#£6.7.8 AP, 6 AHMRERE YT FiE
ERAT RS AN 40.0%,7 A &
91.1%,.8 A5 57.4%, W9 A TFHEA15.0%( #1
Yo HIMCATIR, ARFBARMEBYER A (IR 7= BR
i, X — P BN R FRE, T ANKE
BB ENERERESITR WA 16 BE
e, B4 LI FANREET R, 1T,
A RS FaEMERG IR EERTE
WE, Fil, (RZE 0K M B 30 i M R P = 5
FIRERE TXREAMHRIPERM.

M1 19961998 FRBAMRIEHCTI OB HRIER MR
KL SRR
Table 1 The changes of sex maturity in the Changjiang estu-
ary during the close season in summer from 1996 to
1998

BRI ppmy,

2.2 AREFHENERLFRERREEES
#|E 1995 FEBRERGHERS, & TR
Fik i AR AR LR TR shE W R &
MR ERE R A, ERRG R RN A
MEAERE - EREARA T EH, ikt
ARFHAEEEZBUYE IRAKEERT 44
HERANEE, e TRV ARERMUET
IR, R2 PHBIERBRT 1990~ 1998 £
6~9 ANMITAREKMEES K MRS HEHNBE
HR R RFEE RO THEN, AR2 TR,
TR 2 et BE 3C 0 S T T G B B P R SRR AT
R R, HTSHEME R 14.38%, WM, KA,
AN R N, SE AR EEL S E KK
I A B, SRR NN EMERE
MBS NEE, HP 1995~1998 &£ 6~9 ANK
AR SRR LA FIES RN
6.34%.9.04%, T 1990~ 1994 4 [{ ¥ ¥ B8 5 B
HE1.84%.1.19%, 5 4 E45H 5 EHHELAK
f&. 90 4R 6~9 A s 7e sk M kY o o9 L 5
BRI ES, HENERD2R AR, FHRRE
TSRS, S A EENM MBI AHE, K
TR H{E B 1990 ~ 1994 $EB 24. 51% N B

WER \

A E GO IR weewse 19951998 49 30.68%, MK T 6 MESK, K

onth sarmp]

T e Tl SRREEHSCT S R B SRR
5 Ao o 0 8 0o 8.61 ke/d - net 0 E 4R 2 PR 1R BE KRS B9 12,
7H 380 213 194 9t.1 18 kg/d net, BIEH 41.46%,

8 A Aug 528 37 182 57.4 2.3 @&/ﬁﬁi@*ﬁﬁﬁa{]ﬁw

9 A S 297 120 18 15.0
. M 3 RS X KRR R, AR Bk R
M2 19901998 4 69 AHIE AN MEREFHE S p00 PR T AN S W R
Table 2 The catch compositiens of main commercial juveniles and the density indices of
hairtail juveniles in the stake net off Zhejlang coast during Jun to Sep 19941998 Y%
WH | F£4 year

frem 1990 1991 1992 1993 1994 1995 1996 1997 1998
B #1P =R daily average catch per net 32,61 3540 37,70 33.04 34,90 38.60 40,13 41.73 38.44

& P& TR six commercial juveniles
WA Trichiurus haumela

/B Pseudoscinena polyactiz

#0g Fumpus argenteus
SHEFBHEIEN/ (ke (doe) ™)

density indices of hairtail juveniles

15.05
13.08
.01
.88

4.27

25.11
21.40
0.74
2.24

7.58

33,44 26,92
32.56  23.32
0.01 -

0.12 1.31

334
32.20
0.16
1.38

12.28  7.70  11.24

36.67
34.55
1.12
0.97

13.34

45,91
23.92
15.22
6.71

9.60

46.33

32.96
1.38

11.98

13.75

55.43

31.27
7.65

16.51

12,02

A 4 R AR Y M BOROR &, RN E
KHERT I, A A KT O i 4 4 PO 9 M 3K T S A 4K 0
K8 mm, FHEEME 11.7 o TWHILEH KM

BT KA 11 mm, PEEERE 2.1 g
AEAENRFRN M NBEFSERKE L 9 mn,
THEHWEE 6 ¢ BERNBRHWKMREKL
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MERILEEEERAX, hE 1T, KIO#K
#1990 1994 SE( B M EHEH P =333 B)A
1995~1998 $E 6~9 H(RMEHERZ B n=2 700 B)
MEFAEKTSHARM AR ERNERER
WEBRTR—&i®, MEEKAT 210 mm NEXK

HBENERMNE S, ERERFRBHER S
19.5%, ML MR BRBATN 10.4%, RE T 9.1
NES R TR, 4 FERRES T Ha DEA RE
FHHNFPRETRARE. #Ha SEANE
B A W R R E,

3 19901994 S 19951998 &£ 6~ 9 FEERKRABTHEK R THERATL
Table 3 Variations of average length and average weight of major commerciat fish
In 1990~1994 and during Jun to Sep 1995~ 1998

e iy ¢ 1
Tﬂii! “er‘::?ezﬁ ‘gfeighl Trichfurus haumeia Pseudosciaena polyactis Pampus argenteus
(HEFD) trawl net (M) set net {ML#P) stake ner (WIFT) stake net
L/ 176 66 141 7
19901994 mm 179
Wig 84.6 4.7 46 167
184 77 1 17
1995~ 1998 [/mm 8 50 8
W/g 96.3 6.8 52 168
8
16 —+ 1990-1984% 25
Bla| - 1995-1958% e 64
x 3 220
gl
g0 g 15
- E B
g6 w10
® #
4 L
bl
2
o

1 3 5 7 9 111315171921 23 25 27 29 31
tefem anal length ’

1 KOS 1990~ 1993 #-iu*ms ~1998 % 6~% B
WRAK(L) TR ER
The percentage compositions of anal length (L) of
hairtail on the .l‘ishing ground of the Changliang estu-
asy in 19901994 and from Jun to Sep 1995~ 1998

Fig. 1

2.4 REFENTIESFEATREHRNER
(LR TT O #8540 00 B0 38 o) ok s B
(E2), RILO#E 19951998 £ 6 A (A FER
AR n=63 B A(BNERRA R n=563 B)
HHEARE S LART, 9 AN FHREIL KN
BAT 6 AMKBIE. 9 ARNFHALKRE 193
mm, FEEE X 110.6 g, T 6 A FHALK R 156
mm, FHEEN 9.5 TRI MANEBRRE
KRR AT EEMT 30 mm, SEFHHE
Si.lg. WHHRE. Hike AMB 1 Ha, WHH

i=]

1 3 5 F 9 11 1315 17 19 2% 23 25 27 29 N
HL{5/em anal length

B2 IO 1995~ 1998 4 6 AR AS@ATK(L)
BrtkiEs
The percentage compositions of anal length (L) of
halrtail on the fishing ground of the Changjiang estu-
asy in Jun and Sep 19951998

Fig. 2

AR EFE AR 1.68 TR, YMAREL
BRER B RFET TG ER R, FEERBHE,
G B R R SRR I A BB AR AR
i, W E AT 1.86 ¢ BIFRH =R, LR MBS
B 0.86 ¢ . HHMER, RERRBEZEN L
EE OB EES T HRER, HBENBIE
SERMNARETESFARN K E LR EEE
THREIEM,
2.5 {REWREIU S B AR SR
REBABE EBRER, KRR FREDE
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LEERIBA SR E. HEHEVD TR SR
P.RAREDBREFES, MRREBIAETY EE
BRI BDFEEREFLEHHATHR, AFRERSE
Fil SRR 4), 90 FRRFBREHE
SERATE, B ERECIREL RN TR 25 A%
RS SR ERARFATRT 2.2 084
S.MEEARTE RS, HRMEBARER, ¥

KHESESREAR0. 16 /MEER0.79. 280
0.06. 488K 0.98 MH T#E K 0. 12,884 0.13,
A A B —MIE R T RFREG ELES R
AR RP R S BT (AR N B AR R,
B FERESWERNT - eBENRE, REK
AR E R REOMEESTEHERAS —EHHF
Ao

£4 19 ~198 FEERTEZSFaERES SR TR

Table 4 Percentage of major ¢ cial fish catches in total catches in the East China Sea during 19901998 %
F¥ species
B (3] ARE A& i Ty 5 W R ot
time Pseudasciaena  Pseudosciuena Trichirus 9: ‘el Fampus ftisha Scomberomorns  Muraenesox
crocea polvactis haumela wepieti argentens elongata niphonius cinereus
1990~ 1994 0.15 D.86 16.80 2.12 1.88 0.37 1.48 2.13
1995~ 1998 0.31 1.65 14.38 2.18 2.86 0.35 1.60 2.26
W vanance 0.16 0.79 -2.42 0. 06 0.98 -6.02 0.12 0.13
£s5 1990~1998 FREKRHEXRINEAREN T
mg# U, 1y = CIUES 8
Table 5 The different average catches before and after the im- G186 | —* gﬁggfjﬁgﬁ
plementation of the system of close season in summer 0.14 | u
=012
during 1990~ 1998 P Y
T year : .
gk B /% gooe
catches 1990—1994  1995~1998  amplitude 0. 06
.04
BEER 205 89 54408 . 0,02 :—:_\':4_;_—;!/';——3—’*:
total catches 0 "
g 90 91 92 93 94 95 98 97 98
Trichiurus hawmela 49.72 77.49 55.9 E{f}/a year
hEE
. . 2.52 B.99 256.5
Peudosciuena pulyactis M 1990~-1998 FHRBEREBUTERFH CPUE
il 5.55 15.55 180.2 R

Pasnpuis argenieus

= -
=™ e M

w

CPUE/ [t = o)
o

o e o
LR~

o

50 93 94

iﬁﬁh"a year

9 82 95 95 97 98

B3 19901998 S FHE N kMR CPUE R4
Fig. 3 Changes of CPUE in the total catches of marine fish-
eries in the East China Sea region during 19901998

Fig. 4 Changes of CPUE in the main commercial fishes of
marine fisheries in 1990~ 1998

2.6 KBHEMNERFRESMFHHSNEER
R(CPUE) HIREMW

SRR EEEYRATR REWNR
BB i K B 0 R, R A T B ek ] L
B HERFRAOEATEIRE. BRSTR,
REREHFEEEMABREBFEHELRLT
230~400 77 « KT, ML AR EHRBHER, 58
RBHHE B REREE 480~610 7 ¢, &
PR EFE Y S a R T B HGRY 295.80 At
B LS I 544,08 J7 +, WE N 83.9%, FE
Syt 2Py TR B AR R SR
AUEY 49.72 J7 « MBI LB 77.49 T «, N
55.9%, /NEEFHRERIBEN 256.5%, BEA
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PSP EEIEY 180.2%. & 3. 4 4724, TR MM REEE ) EEEE S AER (T RESHE).
ABOERARN 1 RPAE LT CPUE 2 Z?;égéﬁé% AEERIFEAEAK. L8, ERFE
ﬁzgmmﬁ”‘rﬂ'&%m&%" B3k R CPUE M Kbk BE P BT, 1987, 281—437 .

R R B LAY 0. 687~ 0.784 v/kw EMBl | ppge warxmarsewes 25w, 05, 1305,
LHEREY 0.901~1.004 t/kw, TH{EEM 0. 226 / 357~ 366

kw, 855 30.9%, HAM CPUE IAERBEIE ¢+ SR 2B STESARA Peuwoscisena Groces K15 S
SEHERT Y 0. 116 ~ 0. 130 /kw B ME KIS 0. Foth. BARRFRTI 2. LR A0, 1962. 55~ 56

i S HEE BEN DEHE KNS Na KA N NETA B
129~0.164 t/kw, FHEMI 0.0214 v/kw, IHIE R P SR I, AR B, 1962, 58 - 71

11.2%., ARAK CPUE FEEMMO.01 t/kwe | mw gombmsmnm, R mRERSRAE LRI, b
REEE) CPUE FHEMEM 0.014 t/kw, HEA PB4, 1997, 4(1):7~ 114
7 BEREKEFERA. FiHE K80 X%, 1985200209,
268269, 280 --28t
$ * x W 8 LEEN. KB KECBITE ST AORKIEHDS
oW T, AEEAFETHRAMHREL, 1971 (41):63
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Analyses on the fishery ecological effect of
summer close season in the East China Sea region

Cheng Jiahua Yan Liping Lin Longshan Yu Lianfu
(East China Sea Research Institute, Chinese Academy of Fishery Sciences, Shanghai 200090)
Liu Zifan Zhou Yongdeng
(Marine Fisheries Institule of Zhejiang, Putuo 316100}
Tang Jianhua Zhong Xiaming
{ Marine Fisheries Institute of Jiangs, Nantong 226007)

Absiract Based on the marine fisheries statistical data and marine fisheries dynamic monitoring data in the East
China Sea region from 1990 10 1998, the paper analyses the effect of summer close season in the last four vears
{1995~ 1998) on the marine fisheries ecology in the East China Ses region. The studied results show that some
of the commercial spawning stocks have been effectively protected; the catch rate of commereial juveniles and the
stock density indices have increased, while the larvae stocks have been conserved; the biological characteristics of
the stocks caught have a tendency to improve; the biomass of the major commercial fish stocks have significantly
risen; the interspecific structure of fishery resources has improved 1o a certain extent; the annual catch has
showed a sharp rise with an increase of CPUE.

Key words East China Sea region, summer close season, fisheries ecology
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A study on the development future of
light — seine fishery in the Taiwan Strait

Dai Tianyuan

{Fisheries Research Institute of Fujian Pravince, Xiemen 361012)

Abstract

fishing in the Taiwan Strait (50 sample light — seiners)from 1986 to 1996 and some marine environmental fac-

In order to approach the developing future of light — seine, the marine fishing data of Fujian Province

tors in the upwelling areas were collected and analyzed with mathematical and statistical method, Schaefer and
Fox models, the least squares method and from the viewpoint of ecology. The results show that there are many
upwelling regions in the Taiwan Strait, where large quantities of plankton and stable hydrological conditions are
favorable for fish to concentrate and feed. The fishing practice of light — seine has relatively smaller effects on the
marine geologic environment and young fishes. The growth cycle of pelagic fish is shorter and the generation re-
cruitment is quicker. It is evéluated that the pelagic fish stocks are 640 600 t with catchable yields of 330 000 «,
therefore, the stocks are abundant and have some exploited potentialities. The light — seine fishery in the Tai-
wan Strait has a bright future. However, since the CPUE{ catch per unit of effort) of light — seine in 1996 was
below the highest point of the regression curve of growing tendency, the fishing effort should not be blindly in-
creased from the viewpoint of economic benifits.

Key words light — seine fishery, purse seine fishing, stock assessment, the Taiwan Strait

There are abundant pelagic fish in the Taiwan
Strait, especially in the Minnan — Taiwan shallow
shoal, where the light — seiners have been used over
years. Recently, the yield is still remaining relatively
smooth in spite of the reduction in the number of
light — seiner. On the basis of environmenta! charac-
teristics of the fishing grounds and the state of fish re-
sources, selecting a correct developing direction has
become the key to develop the marine capture fish-

eries in the strait steadily and continucusly.
1 Materials and methods

1.1 Data sources
The production data about capture fisheries of

Fujian Province from 1986 to 1996 were taken from

KA #1999 - 06 - 04

annual {fisheries statistics in Fujian Province. Fifty
sample light — seiners with main engine power of 80
-~ 400 kW fishing in the Taiwan Strait were taken for
examples. The information about upwelling regions
was taken from the results of the subject “ Minnan—
Taiwan Bank Fishing Ground Upwelling Ecosystem
Study” investigated cooperatively by Xiamen Univer-
sity, Fujian Fisheries Research Institute and Fujian
Institute of Oceanology in 19911,
2.2 Methods

The present production situation was analyzed
with mathematical and statistical methods. The rela-
tionship between the environmental characteristics of
fishing grounds was analyzed by ecological theory“].
The stock size and catchable yields were assessed by
Schaefer and Fox models based on the data of several

[3]

investigations'™'. The optimum fishing effort is ob-
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tained by the correlative curve between CPUE({ catch

per unit of effort) and fishing effort '

3 Results and discussion

3.1 Production analysis

Since 1980s, the vields of marine capture fish-
eries in Fujian Province have been rising year after
vear, from 548 000 t in 1986 to 1 737 700 t in 1996,
with an increment rate of 12% per year. During this
period, the fishing efforts put into the strait were also
increased year after year; the engine power installed
in fishing motor boats was increased from 597 200
kW in 1986 to 1 461 800 kW in 1996, and the incre-
ment rate per yeat was 9.4% ; the gross tonnage was
increased from 316 000 t to 537 000 t during this
decade; the annual increment rate is 5. 4% ; the en-
gine power of light — seiners fishing in this strait,
however, was reduced from 36 363 kW to 28 486
kW, with annual decrement rate of 2. 47% . Even
sa, their yields increased from 76 000 t 1o 88 300

with an increment rate of 1.5% per year(table 1).

Table 1  Yield and fishing effort of marine capture fishery
and light-seine fishery in Fujian Province ( 1986 ~
1996)
marine capture hshery light — seine
year #ross  TEriNe engine main engine .
tonnage/t power/kW ield/t power/ kW yiekd/1
1986 316 052 597 218 548 125 36 353 75 997
1987 327 901 667 161 684 354 45 462 132 739
1988 352 692  TIB 110 696 276 51 734 98 681
1989 382493 756 582 774 817 50327 102 118
1950 404 351  B42 396  B29 691 45 323 76 397
1991 433031 909191 947 769 43 17 BS 827
1992 455662 1065 807 1042 233 33 322 BO 522
1993 442092 1089103 1222432 28 415 93 300
1994 463 160 1 184 963 1 443 566 27 318 82 276
1995 521 808 1 403 B94 1 619 996 27 505 81 922
1996 537 367 1 461791 1 737 682 28 486 88 344

It can be seen that the pressure on the fish stocks
in the Taiwan Strait has increased year by year with
the increase of fishing efforts in this strait per year.
However, the proportion of installed power and yeilds
of light — seine fishery to those of the total marine
capture fisheries reduced year after year. The propor-

tion of installed power reduced from 6% in 1986 to

1.9% in 1996 and the proportion of yields reduced
from 13.9% in 1986 to 5.1% in 1996. Since the op-
eration of light — seine needs higher technology and
requires more labors and the economic value of pelagic
fish is lower compared with other fisheries, the light
— seine fishery is not further devoloped.

3.2 Relationship between environmental character-
istics of fishing grounds and pelagic fish stocks

“'2.], there are many

Based on the investigations'
upwelling regions in the Taiwan Strait, especially in
the Minnan — Taiwan shallow shoal, where exits dis-
tinctive natural topographical condition and seasonal
wind and tide influence. The waters may be brought
by the upwelling {rom the subsurface to the surface
layer, containing abundant nutrients and organisms .
All that promotes plankton to flourish abundantly. At
the same time, the driving force from the upweliing
may adjust or alter the pattern of hydrology distribu-
tions and provide suitable hydrological conditions in
the fishing ground, thus with a better environment a
central fishing ground is formed for fish to feed,
spawn and concentrate. There are abundant fish re-
sources, especially pelagic fish, such as Decapterus
maruadsi and Pneumatophorus japenicus, in the
Taiwan Strait. The pelagic fish belong in r type of
selective life history, with shorter life cycle, quicker
generation replace, higher growth speed, earlier sex-
ual mature and faster resources recovery. According
to the assessment of several investigations on fish re-

sources in the Taiwan Strait’®,

the pelagic fish
stocks in this strait (including both ends )are about
640 000 t with carchable vields of 330 000 1.
3.3 Influence of operational characteristics of light
- seine on fish stocks and geologic environment

In the practice of light — seine, the pelagic fish
are attracted by light to concentrate , and then were
surrounded by the falling seine net. Shortly after
that, the purse line is pursed and the ground rope is
sinking and moving to the boat, restricted by pursing
force. Its moving track is like a suspend curve. The
pressure of the ground rope on the sea bottom is slight
and its stay on the sea bottom is short { about &

min)®!. The impact on gealogic environment is
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therefore relatively slight. Except for Etrumeub mi-
cropus, other pelagic fish are usually not attracted by
light during their reproductive seasons! 2] The light
- seine generally would not catch the reproductive in-
dividuals so that they have reproductive opportuni-
ties. Furthermore, the selectivity of light — seine 10
fish is relatively better that it seldom harms voung
fishes.
3.4 Analysis of optimum fishing effort

On the basis of sample data listed in table 2, a
growing tendency of CPUE (1/kW) can be developed
by the least squares method. The long term tendency
of CPUE is:
CPUE= —3.26+1.206—0.060 52,
(R=0.88, n=11, F=24.6>Fy 0 =7.6)
Where f is fishing effort { X1 000 kW). The corre-
lation coefficient is obviously different tc zero, which
indicates that the power of engines is one of the main
factors affecting CPUE. The regression curve of the
light — seine fishery is parabola - like{Fig. 1}, which
indicates that if other factors are not taken into ac-
count, the highest fishing efficiency power of sample
light — seiners will be maintained at 9 967 kW. Since
the CPUE in 1996 was helow the highest point of the

Table 2 Fishing effort and caich per unit of effort { CPUE)
on sample light — seiners(1986 -1996)

marine engine CPUE/
year yeld/t power/ kW (r-kw 1)
1986 16 820 7250 2.32
1987 20025 8 010 2 50
1588 22 304 8200 2.72
1989 28 762 9 850 2.92
1990 27 5i0 10 506 2.62
1991 28 386 11 586 2.45
1992 25 437 12 $13 2.10
1993 28 505 13 258 2.15
1994 26 135 13 124 2.22
1995 3¢ 247 13 151 2.30
1996 29 821 13 254 2.25

regression curve, the fishing effort should not be blindly

increased in order to get better economic benifits.

3
2.8t
~ 2.0
B4
=222
g 2
%5 1.8
1.8
1.4 ]
4 B 8 10 12 14 16
fishing effort/X 10° k¥
Fig. 1 Relation between CPUE and fishing effort on the sam-

ple boats

4 Conclusion

(1) The Taiwan Strait is favorable for pelagic
fish to concentrate for its large quantity of plankton
and stable hydrological conditions with much more
upwelling. 1t does have some potentialities developed
for its abundant pelagic fish.

{2} The light — seine catching of pelagic fish
causes slight damages on the marine geologic environ-
ment and young fish stocks. The light — seine gener-
ally will not catch the reproductive individuals.
Therefore, it is one of scientific and efficient methods
to catch pelagic fishes,

(3) From the calculation of CFUE, with present
fishing effort in the strait, the maximum economic
vield could not be obtained. This is mainly relative to
the economic value of pelagic fishes and operating
technology of light — seine. Therefore, 1o develop
light — seine continuously, the fishing equipment and
technology and the process technique for pelagic fishes
must be further developed so that their market price

and fishing efficiency can be raised.
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