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(Water temperature: 23.5-25.17¢C s Salinity: 31.30-32 40%,)

Spawned Egg A Egg B Egg C Yolk sac stage
—— e — (== about
egg 2 hr 10h20min 14h10min 2 davs

j 1 t TL 2 05-3 S50mm
::“iOT’“ ifter 16h40min 27h50min 1 about. t Mouth opened
rtilization o b oor Hateh ou:Shr Absorption of yolk
blastopore '
Seperation of about 3 days =
fw—= 48hr after Tail end from
hydration yolk Formation of stomach APpea- y
rance of scale.gpines and
Spawning rays reaching fixed numbers. {Larval stage
Nov -Feb Two nostrils separated about
2.85-16.7mm 1n total length. 28 days
A
Movement to coastal area ==
~s=— Movement to the ¢ = 350mm 2 <350mm " Strongly resilient to
west coast of L $232tmm SL 3 <321mm environment.
Taiwan = ’ 16.6-50mm in total length,
Copulation Adult Preaduit Young Juvenile
=i 2 3 yearsle| Before 3 [ .| stage . stage -t
-] Oct.-Nov old years old SLS 180mm

Fig.1 Schematic representation of developmental stages
for grey mullet off Taiwan.
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ENREBOBARCERARORHEBIT LT, PHEED T F I
EEBKRULE. RIBR+—HXKRICEEZODHIN (Shinchu) & K&
(Taam) 2 DWAEKERLELD. RAKEIERS LA CHTY
5. BTORBMTCENMEBEB/L. EFLOBEIETERD. BH
BRBATRHKE AV, BbLOBABALES., —FH. —~BOKRS
REBOBMIME- T, T2 ATHK. KBRORAED S 20CHER
Ko T, BHMl B PenghwW OB BV EBOBEBRALMAT 5.
COBRBLEPSOHEHFUTCEERLLBLE TS, XEHNSTOE
WERTLUEASRAROBBRLA-> TR LEL, BEXRKD £ Y
DBRENBBLOBABAL RS, —HEENBASE & 08 A
ANEBELREAZ L5 HBHLEADIS (Fig.2) .

3. K&
ERWNEHEEREETAWT., BHEMNICEKENEXRD L, #iX3
FHE2.7T FEHEILLT., HOoORKEHBKEAE >N (Fig.3) . T
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1, Bk E R X
HEBERNREPAOBRBENLELOBBLIRONBETHHEELIT-
o BIEMHEBIZIIE0.7-0.75mmil E—RE2FOBER IR TS
(Fig. 4) « EHHMAEHMHTHEIILEEE XA DhEdE. X8O K
o, BEHHERXNE. NE (1982)O R B K KXI2BE—HEHFNTH 5 &
WX B
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Fig.4 Frequency distribution of mature eggs by
parts of the ovary in different length.
A: Near the oviduct. B: Middie part of
the ovary. C: Upper part of the ovary.
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( %k £ 388mm ) TH 100 H. 8 F ( # ¥ Ik K 498mm ) T # 270
Fl#E3 5 (Fig.5) . MBH KL ZL2DEVWAIH LA, ERHILR D
. BEAKREVWIEERBR NSV LB ENE., EL. RE
BHEAMMUTH., 2OHILRHBERADFTYRZLI DRV 2N
AEORBMTH D (Fig.8),
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Fig.5 Regression of ovary welght (Wo
and fecundity (f) on standard
length (SL).
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Fig.6 Frequency distribution of mature
eggs by GSI.
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fﬁ @ é’:] ‘:- i ﬁ zé H’ )& ﬁ ml ‘ﬂ' é GE fﬁ Fig. 7 Schemes of migratory triangle of
ﬁ’i ﬁ% % i@ w] vc % ZD (Fig. 7) o EE ﬁﬁ adult grey mullet during season
. - off Talwan. S.W.' Chlorinity.
g4 e BEY AT NLD I ——+ Migratory direction of grey
. g mullet to the spawning
7:52\1\51:‘.?5’&’{0“/73‘. ﬁﬂo)}gﬁ ground.

MR THD I ELEDND.

———+ Migratory direction of grey
mullet after spawned.
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FEDOENOERMEUK. WMAZEL2HEL. ERLEH 2B L =
AKEGRWE3-5 TOEBHL2ERLLULEBELR->THBY, 22—
DEBRBEOMABRODBBEHMHUABEWEDILEBGEIRS AR 2 H X
TEHEERBORXKIAIBRWL WORBERFo>TWVWDE., —DD0ERKFED
mﬁﬁ%améﬂﬁﬁﬁwwu‘ﬁﬁ@&bﬁﬁ%wkwu‘mA
BOBAEIBENWEDTHY., 2HhoRFERKREBER., & U T4 F#
3 FHOBFRNBIL I TH., BLDHDURELEHAENABZ LWV
DAEXBBEOEHOHBTCH L. £, RSB AEBZTLO=ZAB (I
W . 1980,1983) LB WTH T R T 1TADPBAEATT AN AL
THIENVWEIAILMBEL (Fig.8) . BEFHBIXEHTH A > & A

bhd.

/
low KT"!A‘\ [P sexual dimosphism — \I}
larger male ~ high female's GSI larger female (o)
parental care /
Ife
(8) ©) 15 o,
s@q*’o
(I
A 1A
nonboyant banthos eater

farge egg

Fig 8 Li1fe historical triangle of the teleoéts, from
the viewpoint of three dimensions (A), nature
of eggs (B) and food habit (C). Number inside
the figure (A) denotes locus of each taxon show
below, In (A) k 1s the éertalanf{y's growth
parameter and T 1s the generation time.

1 saury, 2: sandeel, 3: herring, 4: sardine,
§5: Jjack mackerel, 6. mackerel, 7: tunas, 8-
heterosomes, 9: gandoids, 10: gobies, 11:
snailfish, @ mullet.

Souce: Kawasaki, 1883.
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SHRAOGH. BRFECHEK. BEABLrEELE. RERFTOM
2ORAESHNRBRETCHDLEEZLHLND (Table 1;Fig.9) . AE S
DOHBMREODRBEHREBLBELE T2 LAHAEEL W,
Table 1 Estimtion of population characteristics, present and unfished, of

grey mllet off Taiwan.
(Average total catch per year=1,66x10 * , E=0.4661)

Age Present population ,5=0.327, #=0. 3567 Infished population,5=0.7
N Q Ne A h Hy N A Hy

i (x10* ) (x10° ) (x10* ) (x10% ) (x10'') (x10% ) (x10* ) (x10'?)
3 2.849  0,4752 1.354 1,354 1.05 4.7 2,848 1,354 477
4 71.450 1.0000 1.450 1.450 1,40 7. 00 1.894 1,894 .36
5 0.487 1,0000 0.487 0.487 176 28 136 1,398 8.4
8 0.158 1.0000 0.158 0.158 2,09 1.12 0.677 0.977 6.8
7 0.652 1.0000 0.052 0.052 2.3 0,41 0.686 0.686 5,37
8 0,017 1.0000 0.017 0.017 2.6 0.18 0.478 0.478 4.77
Total §5.014 3.502 16,18 B8.378 6.884 38.88

PN 80¥% 51% 42%

Ny tTotal population. N, :Fishable population, Q :dAvailability.
A¢ tAdult population. h :Individual fertility. H; :Amount of eggs spawned.
P/V iPresent population Anfished population ; ( Rate of decrease).
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Fig.2 Relationship between the catch,
rate of decrease of total fertility
and fishing mortality coefficient
of grey mullet off Taiwan, 1876~1887.
The arrow shows the present state.
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3 N fé ZIE, % fﬁ Table 2 Comparison between the present and

1977 ¥ :, i % . optimum levels .of population of grey
£ 3 OB RS mullet off Taiwan.
HERILILEBTOM ’
Bk, BE@BERKE e prosent opt taua
0.57(Fig.9) . W I A State overfishing Sustsince
. Rate of decrease 42 9¢ 5096
it 6278H - &
ﬁ % jJ = == of spawned egg
é: 7:11 é © (ﬁ. 55 §§ 73 & ﬁ Fisghing caeffiqient Q.8044 ) 0.57
E 0) 8390f3‘ 6 6278‘: i)@'ﬁ Yield (¥, in numbers : 166 148
) x 10* ) . :
ST RERMEITRA Fishing effort(X, 8380 6278
d. 148 FRER X CHRE boat: day) ‘ '
Y/x : ) o177 238

EABAT H N, #AE
PRESREIEM LT B L HD NS (Table 2)a

V. RR M

L mmm (L. 1966 EALWT. KSORMED. AME
GErORAEBOFNMERD . REREFWT B LHTEL
(Fig.10),
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Year

Fig.10 Predicted yields of grey aullet off Taiwan, 87/88
~ 89/90. Solid and broken lines show actual and
predicted yields, respectively. A shows actual
vield in 1987/88.
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Horizontal distribution of temperature (C),
salinity(%e) and in situ osmotic pressure
(mOsm/kg) at sea surface, and the catch of
grey nmullet off Taiwan.

—— Temperature, ------- Salinity,

—-—=— Jn.situ osmotic pressure,
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FRIZEFEIC AR TP, BRBOEFERCE LA ORD B TE RV, TOHRY
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Zh b OERTESCICRFESE &5 LWRETHFEOREBVTWS,

EBEROMPIZOWTX, 7, FRMOBEERESNT, ZHEH» LY E TORED
TiLaBELMCL, ThE TRBELSA T b - e ABORERBK S 2RI LTV A, K
K, BB X2 ERETERCESY, EHLIREOBEREENT L5, TOKE, #i2 3R,
HEZ2. TR E L LTRESESP B TH L2 RHL, fHEL-3RETCHEETHI LERRD
EWVWSTHETORDOFELBHL TS, LK, FEHNKH/RANREROINEPRETT > B
Z 1 EBHOENERLED, HAKI DGEE, GSIE D REL, RERRKFPNEWT L2 H
Loz L, REENDOHRMIC I 2BFEEENFDRETHHZ L2RLE.

BEREHELEEGRCOVWUR, ¥ 7, FEEERBT 2ABCHT2REENSEL, WA
BOFDEBB W DIEFROERIEN 3~ 5 REBD TRV LW I BHELBELIE LA LT,
B4 ofFfiEr A TREEDRIRO B2 AFNCREL T3,

B, SETERCESORDRET B EEER L REICE 5 MBI & SICh
FRETAHF LVAMRCESNTHEL, BEERERRORENLIICAERERCERT S
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EEEFZIOA LR FHFERRIESICERCMZ > 5bDEEL LIS,
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