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1§ Ik -~ Abdallah (2002) A ¥ Kz 2 88 & 1] K
(Alexandria, Egypt) Jg8 ~ Gokce et al. (2010) A+
HEMAMEEGRE Z CEHE S B E
(Yumurtalik coast, Iskenderun bay, Turkey) Z5&{rf4
T e B e R B RS EEBA LR /T THIRYRAZE s Vadhanakul
(1999) AZEE#E1s,  El-Halfawy et al. (2007) *
B ERF1-E (Gulf of Suez, Egypt) ~ Ismen (2009)
JR MR AT S TS g (Iskenderun bay,
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Ambak et al. (1986) A EFHREEE » Shu and Qiu
(2004) A E R EE LA ~ Ismen (2002) J¢
Gokee et al. (2007) MRy ERES T TE i
15 - El-Halfawy et al. (2007) A8 K R EE
HFESR R ST EIEOIFSE 5 Zhang and Yang (1986) A
FEEEFIZEE HE 5 (South Fujian and Taiwan Bank
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fishing ground) ~ Bingel and AvBar (1988) ARl
TSP E PR bR isisk (northern Cilician Basin,
eastern Mediterranean) B MERYEEET  Manasirh
et al. (2011) j* + H H < WAt J5 v i 2
(northeastern Mediterranean coast of Turkey) ~ Sun
and Lin (2004) AP EEEEALIE (Beibu gulf)
1% ~ Boonwanich (1991) A % [ & &g 5 1 Ik
(southern Gulf of Thailand) ~ Golani (1993) jAHuiHH
~Bakhoum (2000) A%yEL Y ~ Rajkumar et
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g% ~ Can and Demirci (2004) ji»Skenderun # -
Inoueand Nakabo (2006) FARES H ANV SRS A
T2 A Y)ER ~ Y S 5 B RE g A B e S A )
7 IEIA ARG Lee (1994, 1995, 1997) ~ Lee et al.
(1986)~Lee and Yeh (1989) Jff (1999) FALLiEifg
Bk S A i (22° ~ 23° N> 117° ~ 119° E) &
MRS RAHR ~ FRERHEL - TR M R E
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Fig. 1 Brushtooth lizardfish, Saurida undosquamis
(Richardson, 1848).
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Fig. 2 Sampling areas of S. undosquamis in the waters
off southwestern Taiwan (the black trails in areas A, B,
and C).
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ZAGNBALET S IEA NHTE

=Tk
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o A SR T o B A BRI N A B
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Table 1 Specimens of Saurida undosquamis caught by trawl fishery in the southwestern waters of Taiwan from May
2008 to May 2009

Month Sex No. of specimens Range of fork length (mm) Range of body weight (g)
2008
May F 83 65.2-420.0 60.4-653.6
M 90 66.9-305.1 54.9-321.7
Jun. F 130 157.5-472.0 36.7-944.7
M 100 156.1-305.0 34.7-324.3
Jul. F 194 29.3-448.0 14.3-705.3
M 93 54.2-347.0 27.4-305.3
Aug. F 93 53.0-360.0 16.5-465.1
M 69 46.8-329.9 30.0-351.4
Sep. F 185 164.8-571.0 45.4-1664.5
M 200 149.6-292.4 32.2-309.7
Oct. F 104 181.5-335.0 55.5-579.0
M 95 128.9-380.0 39.3-347.9
Nov. F 44 113.6-395.0 10.5-615.8
M 31 187.9-289.7 60.1-258.7
Dec. F 20 242.4-420.0 145.0-734.4
M 15 186.3-268.8 64.1-212.8
2009
Jan. F 65 114.5-430.0 12.8-865.5
M 94 106.7-335.0 8.8-325.3
Feb. F 37 194.6-410.0 72.5-614.9
M 138 174.2-387.8 54.5-344.2
Mar. F 40 114.4-440.0 11.7-756.7
M 23 162.1-280.2 36.7-240.3
Apr. F 51 102.9-431.0 8.4-780.4
M 48 96.5-370.0 7.3-452.4
May F 22 123.3-330.0 17.6-432.9
M 17 127.5-241.8 15.5-149.7
Total F 1,065 29.3-571.0 8.4-944.7
M 1,013 46.8-387.8 7.3-452.4
Total 2,078 29.3-571.0 7.3-1664.5

IR A 2A0E » BRI 3 R INEL Ry /A
T EEM AT ~ > & 3 EERAL - BRIV
MEETE 6 (EHIERRLL - RSB ST04T (two-way
analysis of variance) MUEAHRBVR > [Fl—HAANF
FIORLIAZ B e 2NN A B - iR — AR A AE A
[t < HNE R 225 > BT A R
FEMEINE B AR > ARFFER K —2E - T
B EE L PR RERARINT « SHERE A

Tl RZRINEIRE - B RERC IIRL - AT EZLEEE
PR B » AR EBRDUFT S B 22008 - BT Ry
AR T IR | BRNANE (fecundity) -
EEUNEL (batch fertility) ~ FH¥f Z2 PP 8 (relative
fecundity) ZEFH A H1F50.05 g EIFERHIN
£ 0.1 mm DL Rz BRI < (FNELEE / 0.05 g) 5 2%
IS X ONRERERR ; 22008/ ZlEE (Livetal.,
2001, Lee et al., 2005, Wu, et al., 2008, 2012) -
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Fig. 3 Frequency distribution of the fork length of S. undosquamis by sex.
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o RANRICARE B i TN SERE 53 A F R - e
FZIIEGE 0.5 mm L)L EIRf » BIEEEVIRAE - Mo
£ R T4 7 ARG BLIRE - 2R B ARG R Y
F o B AE Ry - S3Hk$E Kawasaki et al.
(1985) Z3EF% » FlreH A SN E AR JE S B
YH#IHA (early spawning period) ZERFIIRLE -
50% 1S R 2 AL EHARFIH logistic R
(King, 1995) fhEpE#RE 50% F&E - logistic i
AR Pr=1/ (14+¢"™™) » Frh Pr Ryl »
FL R NE »a~b B8 L fBRASERHE
—PEEHRE - HATERI TR - ARy 100% %

TE T G S A I 28 5 < AR R L - IR
Honma and Tamura (1962) ~ Hayashi (1972) 4358
A KRB Bl (1) #EREE: (Development
stage) ; (2) GHEE: (Maturing stage) 5 (3) S22
B (Matured stage) 5 (4) HEURFE B (Ovulation
stage) ; (5) ZEHAMEEL (Atrophy stage) 5 7111 &
B HPB BFHEBELS EZLCMH
(Chromatin-nucleolus stage, Cn) ~ J& & &% = i
(Peri-nucleolus stage, Pn) ~ SN (Yolk vesicle
stage, YV) S 5 i BB B L S 00 B DI B BR B
(Primary yolk stage, Ysl) ~ ZX #% JP & Bk HH
(Secondary yolk stage, Ys2) ~ 55 = fk U & Bk HA
(Tertiary yolk stage, Ys3) 55 : 53 Bl & MRS

B (Migratory nucleus stage, Mn) ~ 522 (Ripe
egg stage, Re) 55 ; HJEONFE B IRFOIKL L5 58 A
J& -+ ORI SE A NG RSOK S T BOR IR » R
NS P IR o3 B ME G B (L RS S 5 ZERRE
BRI A SE AR IR 2 EHEH - TRBEHRAYAR
AR AR BGRALHR AL - BB
JEJH] -

woOR

— ~ BAER - ESHIEP

B FEFTERFE DT IE AR AN 2 e = R 3 A
s MEHES s 29.3 ~571.0 mm > 8.4 ~944.7 g ;
46.8 ~387.8 mm > 7.3 ~ 452.4 g (Table 1) - ZHRHEH
TNEA ~ BZE H iRl e 2 S S L £
K o TR SEERE R A il Ry 250 mm
AT LR Ry 26.4%-28.6% T #EREAE 300 mm
DA bz KRR - RIDAUtEfa G2 (Fig. 3) -

T R L R R

TEDE e AN I 71 e R B ER BR AR AN Fig. 4
AR » fit L BRa Ak BW=7.0x 10°FL**
(R*=0.976 > £ =1,065)~ BW=4.0x 10°FL*'** (R
=0.969 » & =1,013) » F|FIREAL LA GE A0 E A
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Fig. 4 Relationship between fork length and body weight of S. undosquamis by sex.
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Fig. 6 Length-specific sex ratio of S. undosquamis by sex.
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Fig. 7 Monthly variations in gonadosomatic index (GSI), condition factor (CF), and hepatosomatic index (HSI) of S.
undosquamis. Circle and vertical bar denote mean and standard deviation, respectively.
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Fig. 8 Monthly variations in mean oocyte diameter distributions of S. undosquamis.
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Fig. 9 The frequency distributions of oocyte diameter with gonadosomatic index of S. undosquamis.



32 REHFE

700 r
T = 0.079FL2:552
600 I R2=0.952 ®
= n=63
o 500
x
2 400
£
c
3 300
L
S 200 |
S
'_
100 F
0 @ !
0 50 100 150 200 250 300 350 400 450 500
Fork length (mm)
Fig. 10 Relationship between fecundity and fork length of S. undosquamis.
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Fig. 11 Relationship between fecundity and ovary weight of S. undosquamis.
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N R Z AR R AR -

#eHE Kagwade (1968) - Silva (1973) 1 Miu et
al. (1990) ZEpftFEsaH @ fEHE—HRRA 50% fHfE
FERAE - RV DR EE R R 50% MhRhdE
5o 1fiE 100% FARMSEEEAEE - £
Logistic Bi#R/AZ > FEBRIE S B HEREfE R 2
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Fig. 13 Relationship between the mature percentage (pr) and fork length (FL) of S. undosquamis for both sexes.

BAfRX > HEMEST Ry Pr=1/ (14 0% (R? b - "R R E A Rl T 9 fERFHA
=0.861, n=319) ~ Pr=1/ (1+e&**" ) (R*=

—) S mE_RI—H .
0.914,n=405)>50% B EMERE > HI R 196.8 (—) REEH-Z{H (Chromatin-nucleolus

mm ~ 202.6 mm > TRIFHE 100% & PSR stage, Cn)

53 Ak 425.0 mm Jz 375.0 mm (Fig. 13) SR H D 4 T ST ok B
; T BNARAE 16 ~ 30 um Z [l - AZARAE 12 ~ 25 um

\~ DL St Z[H (Fig. 14A) -
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Fig. 14 Histological appearance of oocyte development of S. undosquamis. A: Chromatin-nucleolus stage (Cn); B:
Peri-nucleolus stage (Pn); C: Yolk vesicle stage (Yv); D: Primary yolk stage (Ys1); E: Secondary yolk stage (Ys2); F:
Tertiary yolk stage (Ys3); G: Migratory nucleus stage (Mn); H: Ripe egg stage (Re); I: Translucent egg stage.
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Fig. 15 The monthly distribution of female gonad maturity stages of S. undosquamis in the waters off southwestern

Taiwan. I: Development stage; Il: Maturing stage; Ill: Matured stage; 1V: Ovulation stage; V: Atrophy stage.

AR E N 8 - Bk - 9N EE
IR H B IIR (Fig. 14G) -

(J\) 5EEhEA (Ripe egg stage, Re)

PIARAE 610 ~ 1,080 pum Z [ - ERFEAH L &
Fo— B ARBIMER - BERIZ IR RAE > LI
I [ ) 2 e A L - A S RE R g
ORI 2k > fESME EE BB A EEER
(Fig. 14H)

() STEhER3EBASN (Translucent egg stage)

DHH 52 B AIIRE - BIGREETTHE DN e
RGP TTEESNIGERAR - 77F% TR0, » DKL
IR > BIEERA » LR SRR AN AE 610 ~ 2,230
pum [ (Fig. 141) »

Ju ~ ZEFARR & B H 5l 3 A

SR Y A B S £ A TE R T 2
HBIs AR IAN Fig. 15 FiR » - ETRER 1T 2008
5 A0 HEres HITHRER AR fEfe R -
1ML 2008 £ 9 HEZ4E 5 HEEAEEZ R -

TH 2 ~ 4 P B R /K ARl #E 347 » 10
HAMEZE (0.7%) fEfgHI -

Bt Z AR - Boi 25 H il GST e SIS
SHARTEIE ~ DUSGHRY) 8 - AT AE A
FESRAE A A ONIIME R - ERAEDME O~5 H - T
RSEEIE 2 ~4 HIH -

U

AT BAEDEIE GSAN G AE H AR KB
b e R T AL R PU R IR A - KA g DU fa
% > fR#E Sakamoto and Suzuki (1972) Zfi#FfE - 58
BT A2 PRAK IRE AT [ 328 452 K 20U e B A {1 iy 2
2o MR (1998) $EH - HEMERGEAF MR
AR NRE RS - HEREEZ - iR
G PRG35 Wang and Chen (1995) S8R REE
YN FAELE R S BRI Bl G - S35 AT RERY I K]
FoltE I fa A ARl Fan EisE 3R » BRAMSE
i TEBFIE SR A R 300 mm DL F R A S Rk
BB BIR » R - /INIUFE I DUREME Faic 15 12
B TAE 9~ 5 SR - Hdr 10 ~2 FHY
DAMEVE S AR BARE - S AN Bl A 6 D I S e I
R EHENRZ EaESE CRAE R ARG



36 REHE

GSI [KIAEFEIR < Bt ~ BEERTMA - EAE
Frfa B s BRGNS - BUREEDN ~ HERS
B (R, 1972; 1, 1984) - 7y Al GSI %
BB - RIZ HIZR IR FIER O EE TN E)
SEAEA HBIGZ F8IE © CF K/N SRR fa 385 A
BFEVEZVREOR (RIFE, 1979) » jE4t
PRn] F ARG R 2K H AR FE AR BRI © — T
5 RUEEAEIIR - HILmEERZ s - H
RIGFEREEDN ~ BN &5 [ S ERE RIIIH K
(F, 1985) 5 i &Eny (b n] DU Y feOSHRE &
HEREELHIA] - RRAh - TEARFERRECAUY - ATHF
g g N =R UL E  (Htum-Han, 1978) -
54 De Lahunty and De Vlaming (1979) 7758 il
HIREE G2 TR MEE N IR B R
Itk - B HSI APEH  fEAEDNRf O RE R 17
BRI > 7RR0 - AR JERREE B RE - BRI -
IR EHZ20EIE - RN - e
HEWA - ERIEL » MBI ~ FEBE 8y H i) -
AR BN RE BRI L FEAR - H S < B E ST
VER A FE A EIHEAR -

AT IR B E R - KA JE IR Ay B
K BifsE GST fECHER - BUIRE - SRS SRl
frra et s  (HEE B CF REE - b5
Ry 7 1R 1M A0 IR Y 1ol = B 2 DN IR P 7 TH RE U RE
& BRI - HRFEEZENERE
Ditgfitsz sy - tHRINEIRIRR A - i B Ept e
fSHE-ER .2 GSI ~ CF ~ HSI 2 A& &E)ER > 7]
HUR=F1 2FEE AR T R KA
A ARG L RE R RE » EEOE LT TR
HH 7 S S -

TR AT B ~ AR JE I E S - I lgdE
B~ ONRSE H RS EL S T S N SLHAR U] B A
R AJHEAE EE PR R A RS I A i R
FEYNI] » JRBI - EEAESNIAE O ~ 5 HfH] - MEEE
HAFE 2 ~ 4 H - {48 Karekar and Bal (1960) Y@
it B RIE R RT3 Fy 4 BE - TRATERIY 4
FERD Group 1 @ faHEE H—FAGRYAEINZRET » B
YNEE P B AR B B I 5 BRI IEES + Group
2 AN —X - (HEABRRAEINNI R
I i B K NS A B IR SR N [ o2 —
% 5 Group 3 FSH—FEAEIN 2 X - JNE AR
JIGAINRL B —REIEAE R BFiER 5 Group 4 ¢

XA — A R A R EE DN - DN RTRE &
GEERION - RN REE S o — AR
TR /K IR A TR R - DN EIEE 2 —F—K
(B, 1998) - MAEDRIEAEEEINEE 3 B - FrEUE Rzt
DY 2 R HEAREEI - RN
ZR/INKBEIIRIA /N[ 2 —2F - SSERYEETN K
R RIS - — M5 R =AU (Marza,
1938; Nagahama, 1983) - R[l 1. 522648 (Total
2.0 Bt W & M
synchronism) ; 3. JE[EZPHEY (Asynchronism) ; HHr
JBNES 2 BB R - (A INZEARER - O
R ] BRI REAL IR - —RE Ry
REEZIEGN - 11 55— R/ MU RFAEN - RS

synchronism) (Group

I AETET Ry (A 2 K S A £ 7 IR 0T B o f20
(Pauly and david, 1980) » A FAEAEHINE LAY
TSI > IR EE SN OIS R GRL A N Ry
HAEME (Figs. 8, 9) SO MlC A AT BRI H 1]
J3Ai (Fig. 15) RAFEMR MY Fricigg > Bl b
AAERY 2 FFEOEAT - O] P AR 2 A BB A
BB EEINI R — AN K LR - JREIAE 9
R —EI NGl - 2 ~ 4 R o B
5 s g e S T bk o2 I W S EE DN R RE AT (.
1999) -

IRIERR (1998) Fralt » AN DN B =R F
IR e ~ RS - HEEIRR TR R
Fop etk er b - B RS2 Sl i A AR AR A
RIARIRERSEIRE ST DUORGEREAVAEAR © T RHE 24
JUEUR - EWRE PR STRL BN ~ B - O
R GRS - Kt - FEZSRERIERMK
WAL ARA AT FRIT 1T {55 118 DAL 288 T 1l P e
HRAUBSE RN - EAWTET - TEBHE A E ATk
VEZHNECRs 168,373 + 132,060 K7 - EEINECR
1,300 ~ 95,7007 - SRS 29,200 £ 26,978
R > SOFEARIT Y B2 I e E0 Vi ek IE W £ > L
I EFRAAL K 2N (batch fecundity) By
61,616k » MEZAINECRs 1,950,000%% (1, 1999) - 1t
Hh o AR LIRS (B 20.00° N)
Rk 16,542 ~ 78,942%7 (Rao, 1983) ~ +H H RS
R gtg e (RE34.6° N) Ty 14,226 ~



SEEVIRIEEA IR A < ARSI ETTE 37

65,833 f; (Torcu, 1995) > #R 8 Leggett and
Carscadden (1978) ¥fZEEfllf 2 (American shad)
ZWHFEHEH - FdLR A FS - FERGR b b
BRI - AHFTES » HER A
HZRongg s - HIFERBHER R BRI ~ BE
= RO BCE A T ER B R  E A —REEIE - AR
REAEA AR - H R A NS ST MR AR
55 FR A Y SR A 6 D e S o AH S 2R DN B A3 AT (100 ~
2,087H% » ST R890KL) » I AIFLBEAE E B AH
ARSI o EARHTE R AT AN
RIEIURAETH 63 TRINEL » R & HE B RIARL
RSB IIINEL - SO R s K > &
TN SRR AT 3.4 ~29.2% » 45
IR Y15.9%  BAfH (1999) [AEZ I
SR FRE  BFSERG IR HEGESRAR TR 1.96
~29.41% FEFAK -

FEDEiE SPE 2R I A A - H R A IR
GRr AR 0 EAE TR R R A 0 15 i
VI E A W E SRR > BIS ~ THEL9 ~ 11H
(Ismen, 2009) ; H ABREREE B4 ~ 10H
(Shimose and Tachihara, 2006) ; A FEZ FEE
U Ry 2 ~4H o Hrp st < PR A B y
FERE 36.5° N » HARBRERFE SR B B Fo i
J£26.5° N » A SEiRHas B B F #2200 ~
23.0° N » ARy TEBEIE B 7R BE A W fIE 22 ON
W HApUNEDNIIERK R 9 Hp o mESEEINS
HiRBEZI2 ~ 4H » SR n 2 ERIREE R
S IEMT R - (R B AES =g - Bl 4 ~ SH B
1LH 5 HAREKE B RB 2K - IS
TEfmER A Ry B B0 E - &L BN Rl
FEUNER P A2 52 - HKIZE nTRE B s B B %
FEFE5E - MHEREERR/KIRE ~ LR AR 5
A REEUSE AT A EIMAR (B, 1998) -

TEPEIE A S0% TG R AR IR K i
(R R Ry 31.0° N) I f K 195 mm
(El-Greisy, 2005) ; Hi1HfgsRERH T 5 T8 (i
ok I F By 165 mm ~ fEfA R 160 mm (Ismen,
2009) 5 HAMRE SRS Ry 217 mm » HEfCR,
206.0 mm (Shimose and Tachihara, 2006) ; Z{#il5k
PRSI fORy 308 mm - JEFE Ry 295 mm (f,
1999) - A < MRy 196.8 mm - FEfa Ky
202.6 mm ° SR M RGBT S R 2 A RE A

THR » HNTEAEERY - e~ /kiE - B
JE5E > 30 o NS R B e R A
FolK32 (Bg, 1998) - —fKiM S > MEEBIER <1
b o AT R B O R AR
INZBRGE SR bl PERSRE IR TEDRIE A
A R AP 2RSS - HEGm AL ~ HA
TR B T b T I e S Vi A E BB A 2
KRB R B H R A S S AR - R A
&~ IRk AERR AR > BRI AIEZ
Dol < EEIAER - AHE A H LR R IR
% o

IRIBHRELLR (2004) 152218 PG Fe i i/ VY
JEEHE R SR IE AT B 55 (2004) ARSI
FAR IR R R R AR B B SR 5255
fERAEH o RS VYRR T BT LS > HER
HRLUN AR BRI R 50% DLE - o M
Fe PR fEORE DURS I MR R RIS — VIR & - fE
PRIEHS < BEEEINIUTRs 2 ~ 4 H - HAFHEREL L)
fio B MHEFRBIS I L — > A0HE SR
RS M FEGEL R - FORBEREAS T 7.9% AOTRIELL
R HAEBEas 2 HOr s EERKING 1.7% - 5%
FAHEN NS RIS - g IR A e
fepEEBt e i < g R O AR EER S
BESh - fEARWTFE - TEBEIEf e 50% iR -
WERE 65771 Ry 196.8 mm ¢ 202.6 mm (fEEZ T HIBk
Fr BTk EIER] 50% pAEERFy 308 mm
295 mm) > ARAFHHERE A AERSR =200 mm HY
FeRop IRy 45.2% e 57.8% » ARIBIEE FHEA
IAEPHIE S 1997~ 2012 4 ZFEFRERAFTE AT -
HARPIgRER G4 Fig. 16 A7R > 2008 47 > FLAF
SRR B HUAME L BB - Tk 2012 5%
%G > By 192.3 mm » 55> fRIZME (1999) i
TR I BB Z TSR RG SR > TEBRAE A e
R A HEIE Ry 208 ~ 533 mm > #EREIEAE 280 ~
360 mm - W] B H ATER RS A Wl N L2 B
2o [RIBE - ANAKETFEDR e o S IR VA A PR
B AG LUK - A RERE AR S SR
B - ANEEDN - EEONS R e R
SERE Fr i PSR I R/ N A



360

330 f

300

270

240 r

210 f

Mean fork length (mm)

180

150 L L L L L L L

- 1923

1998 2000 2002

2004

Year

2006 2008 2010 2012

Fig. 16 The variation of annual mean fork length of S. undosquamis caught by trawl sampling vessels in the waters

off southwestern Taiwan from 1997 to 2012.
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Reproductive Biology of the Brushtooth Lizardfish, Saurida undosquamis,
in the Waters off Southwestern Taiwan

Chuen-Chi Wu', Jian-Zhi Huang, Jinn-Shing Weng and Long-Jing Wu

Coastal and Offshore Resource Research Center, Fisheries Research Institute

ABSTRACT

The brushtooth lizardfish, Saurida undosquamis, is one of the important commercial species for the trawl
fishery in southwestern Taiwan. Its reproductive biology was described based on 2,078 specimens collected
between May 2008 and May 2009 caught by small trawlers in the waters off southwestern Taiwan. The sex ratio,
51.3% (1,065/2,078), was significantly different from 50%, and females predominated for fork length greater
than 350 mm. The sexes-combined relationship between body weight (BW) and fork length (FL) was estimated
as BW = 6.0 x 10°x FL*®' (R?=0.974, n = 2,078, *=0.001, p<0.05). Oocytes were mature when they attained
0.5 mm or larger in diameter, and the transparent oocytes were found when their diameter attained 1.00 mm. A
multiple spawning pattern was observed for this species, and its spawning season extended from September to
May and peaked from February to April based on the microscopic observation, gonadosomatic index, condition
factor, oocyte diameter monthly distributions and hepatosomatic index. The mean fecundity was estimated to be
168,373 + 132,060. The mean batch fecundity was estimated to be 29,200 + 26,978, and relative fecundity
ranged from 100 ~ 2,087 (mean 890) per gram of body weight. The mature rate of ovarian eggs ranged from
3.4% to 29.2%, with an average of 15.9%. The logistic curves describing the relationship between proportion of
maturity (Pr) in each length interval and fork length were estimated to be Pr = 1/ (1+e” %%y (R?= (0.861) for
females and Pr = 1 / (1+e** L) (R?= 0.914) for males. Sizes at 50% maturity were estimated to be 196.8
mm and 202.6 mm FL and at 100% maturity were estimated to be 425.0 mm and 375.0 mm FL for both females

and males, respectively.
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