JKEERFSE Journal of Taiwan Fisheries Research, 25 (1): 1-13, 2017

A6 T B TR 2 2 P R

SR T - HARE - SRR - BDEW] - SLERRF

UTEBE R SEZ Be /KRS A IR TE L
? BT T R R S B Y B e

[T

K AHRE (Priacanthus macracanthus) (%218 78 RS i ik HE A0 3% .2 £ BRI fa il 2
— » JEMEE AT o ARFSRRY 2011 4 1 2 2012 4F 1 HERSEEH i A2 1,656 B > 1k
By 42.0% (HEFR) o MERE S HE 2 B R BREE T 2 BERE BW = 1.5x105FL3026 (R2=0.936 > n=1,656 > p
<0.01) - A=FHHART - UNFRSE 0.5 mm > ATER LB B RGHVIREE - 3% 0.7 mm RIEEHIN Ok - &
RN 1-TH > ENEIR2-4 k7 H > BRATERER —FEN 1 KiZHIRE - SEHEZRH
Bk 433,235 +£278,533 i 0 SEHIEESEOE 91,763 £ 89,705 fi » S NUNAIEL 2 0.9 - 54.6% »
PIRERKT Ry 14.8% 5 FHEZRENECR 115 - 6,190 K7 > S0k 2,187 ki » HHET 20N R W R e
HRTR o LR R CRAGR o REMEST TRy Pr = 1/(1+e!039°0076FL) (R? = 0.98, n = 695) » Pr =
1/(1+¢1231-0056FLy (R2= (.97, n = 961) - [EREFAZ 50% MR PSRRIk 214.6 mm ~ 219.8 mm - [
S fE SR PRI T Ry 290.0 mm - ZRE Y FE S R IR G < B IR X A m MR R
-~ /NBREREREE T > ZKEE 100 - 250 m 238 » 77 3 ~ 7 HIA SR ~ /NBRBRPU R J7 b LIS

PRECEIABORIREE AP HESR - BUREIHSTRER HIF T Y -

RESRET  AWRAIREE « EIEERE ~ EIV - NS - SEFRE

T

Hij

KBCKHARESE (Priacanthus macracanthus) {544
RLHEEE ~ B A7 S KHIREIEL (Priacanthidae)
(Fig. 1) » 22— Al » B SR ERR /KR
PEFSE  HORRIONE - AR PR AT - il
W HARREES ~ HIJ2PEEE (Russell and Houston,
1989) » Z218 e i T Y B A Pe g S R P SRR ~ A
B SCRALER R KR ~ T TEEH A (S
J5, 1996) o AU A HIR 12 5218 H 2 P e e
& FEfSE LA —  ZEREE ~ PRRIHE R TR AT
TR - A FrRE AR R A A - R IRy O AR

T2 H o BRI 11 - 1 > EEEEEUKER
50-200m Z JRJECHHE - FHISWEESE » fafds

SEHVES / SHEMBIERRBIL=IS 6 %%, TEL: (07)
821-8103; FAX: (07) 821-8205; E-mail: j-s.ueng
@mail.tfrin.gov.tw

& E R EE AT

6 BRI & M R A HR 8 26 T e A= PR 1A R 9
b ARfakEAINBEE RS RAA RN 82 (Oki and
Tabeta, 1999) - FEAIIE K) B 0.25 mm (Rao,
1984) » FEUNEIER 5-6 K& 9 H (Lester and
Watson, 1985) « fFEERELENISE [ » ANfafEEE A
RS/ NVA 10 mm (Rao, 1984) » fEEATSE 4 5%
(Juetal.,2016) - B HAF B R R A T A2
WS R DAREEREOR & > ARFREES 1 R
HE R > v3E 102 mm o 55 2 FERY N 44 mm o> (2%
FAERE (Joung and Chen, 1992) » FEUNE & 1 4 -
7 H (Liu et al., 2001) - EEEAHSAHRRIFSC RIS
Liu et al. (1992) JASRHEMETT » HEAG R MERGAEE
%y 170mm» 7T (2013) KB (2014) fEEEPERS
TBECEIT A TE Y R IR RIS - (HIE SR
FRERE T - SR E IR 2 e B I
ER AR FE NS B B .2 53 AT » IR » ZRBFE
HEFET S A HR 817> 228 7 g vk Jd ~ 1E%



2 SR

Wt~ BN ~ N KR e A S A RS T e
FEMITAT BLERES - UG AN FEURE [y 22 188 7Y P T bk
IRFERIEU U SRS FE AR O IR
LAETAARE - RRER A SRR B IRAAT AL
RE REHIRHEOREEE 2 H IR -

Fig. 1  Priacanthus macracanthus (300.0 mm FL).
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Fig. 2 Sampling area of Priacanthus macracanthus in
the waters of southwestern Taiwan. (The black trails in
areas A, B, and C).
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Fig. 3 Relationship between fork length and body
weight of Priacanthus macracanthus.
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Table 1 Specimens of Priacanthus macracanthus caught by trawlers in the southwestern waters of Taiwan from
January 2011 to January 2012

Month Sex No. of specimens Range of fork length (mm) Range of body weight (g)
Jan. F 79 200.3-252.0 143.5-283.1
M 81 193.3-230.5 123.2-230.5
Feb. F 75 209.8-306.8 162.5-576.1
M 76 139.0-249.7 50.3-276.5
Mar. F 27 211.9-255.8 195.3-294.1
M 78 195.3-270.3 135.9-290.4
Apr. F 20 218.4-267.2 193.5-350.6
M 84 193.3-244.9 130.1-247.8
May F 42 194.3-344.0 130.2-638.8
M 95 172.5-267.8 89.9-255.6
Jun. F 79 191.8-303.6 139.9-446.9
M 61 186.3-264.7 109.5-335.9
Jul. F 35 205.9-296.1 141.3-502.1
M 49 184.8-272.2 106.7-307.5
Aug. F 24 221.5-279.5 164.1-379.5
M 59 188.2-257.0 115.1-259.4
Sep. F 16 250.4-310.0 264.9-524.5
M 26 205.7-290.0 134.9-416.1
Oct. F 43 185.7-299.1 115.3-465.4
M 86 166.7-258.7 83.6-306.9
Nov. F 65 158.4-284.6 62.8-424.4
M 105 173.2-266.2 81.6-297.3
Dec. F 116 168.4-280.8 84.5-399.9
M 96 155.8-238.7 53.4-248.0
Jan. F 74 176.3-232.0 100.7-211.6
M 65 180.6-234.7 93.5-201.0
Subtotal F 695 158.4-344.0 62.8-638.8
M 961 139.0-290.0 50.3-416.1
Total 1656 139.0-344.0 50.3-638.8
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Fig. 4 Monthly changes in sex ratio (% female) of Priacanthus macracanthus.



EEVTRIFPEOAIRG AR REE S

100 r gog 850 875
75.6 755 °

80 F  66.7

60 F 50%

40 + 30.4 32.3 32.7 43.9

37.
20 F 299

Sex ratio (%)

0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ]

160 170 180 190 200 210 220 230 240 250 260 270 280 290 =300
Fork length (mm)

Fig. 5 Sex ratio (% female) at different fork lengths of Priacanthus macracanthus.
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Fig. 6 Monthly variations in gonadosomatic index (GSl), condition factor (CF), and hepatosomatic index (HSI) of
Priacanthus macracanthus. Circle and vertical bar denote mean and standard deviation, respectively.
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Fig. 7 Monthly changes in oocyte diameter distribution of Priacanthus macracanthus.
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Fig. 8 Relationship between the mature percentage (pr) and fork length (FL) of Priacanthus macracanthus.
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Ys2)
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EWHIR (Fig. 9G) -
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v BRI E Fe i B R IRL - A S N RERL g B 5
I ERN - ESME EEEB R EEYIR (Fig.
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(J1) FeRHAZ5EBRNR (Transparent egg stage)
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Fig. 9 Histological appearance of oocyte
development of Priacanthus macracanthus.
A: Chromatin-nucleolus stage (Cn); B: Peri-
nucleolus stage (Pn); C: Yolk vesicle stage
(Yv);
Secondary yolk stage (Ys2); F: Tertiary yolk
stage (Ys3); G: Migratory nucleus stage (Mn);
H: Ripe egg stage (Re); I: Translucent egg
stage.

D: Primary yolk stage (Ys1); E:
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Fig. 10 The monthly distribution of female gonad maturity stages of Priacanthus macracanthus in the southwestern
waters of Taiwan. I: Development stage; Il: Growth stage; Ill: Maturity stage; IV: Transparent egg stage; V: Recession

stage.
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Fig. 11 The distribution of fishing grounds of Priacanthus macracanthus caught by trawler in the waters of
southwestern Taiwan. — The fishing tracks of P. macracanthus; — The fishing tracks of P. macracanthus with

transparent eggs; O The areas where larvae of P. macracanthus were collected.
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iM% — 4> Ry = fE AU =0 (Marza, 1938;
Nagahama, 1983) » RIMKEIY)IN S #5850 F - 1.
5EZ[E25# (total synchronism) ; 2.3 #t[5] 25 #U
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Reproduction Ecology of the Red Bigeye, Priacanthus macracanthus,
in the Waters of Southwestern Taiwan

Jinn-Shing Weng'*, Jian-Zhi Huang', Chuen-Chi Wu', Kwang-Ming Liu?
and Long-Jin Wu!
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ABSTRACT

The red bigeye, Priacanthus macracanthus, is one of the major commercial fish species for trawl fisheries
in southwestern Taiwan. In this study, its reproduction ecology was described based on 1,656 specimens
collected between January 2011 and January 2012 caught by small trawlers. The sex ratio (% female) of 42.0%
was significantly different from 50%, and among the females, those with a fork length greater than 240 mm
were predominant. The relationship between body weight (BW) and fork length (FL) was estimated as
BW=1.5x10FL*26 (R?=0.936 > n=1,656 > p<0.01) for the sex-combined data. Oocytes were mature when they
attained a diameter of 0.5 mm or larger, and the eggs were transparent when they attained a diameter of 0.7 mm.
The red bigeye fish reproduce once a year with an extended spawning season that lasts nearly year round.
Specifically, the spawning period extended from January to July with a peak from February to April and July. The
average fecundity of the species was 433,235 + 278,533, with a mean batch fecundity of 91,763 + 89,705. The
ovarian egg maturation rate ranged from 0.9 to 54.6%, with an average maturation rate of approximately 14.8%,
and the relative fecundity ranged from 115 to 6,190 (mean 2,187) per gram body weight. The relationship between
the proportion of maturity (Pr) in each length interval and fork length was estimated to be Pr=1/(1+¢!6-39-0.076fL)
(R?=0.98, n=695) for females and Pr=1/(1+¢e!>31-0056FLy (R?=(0.97, n=961) for males. The size at 50% of full
maturity was estimated to be 214.6 mm FL for females and 219.8 mm FL for males. The 100% mature size was
290.0 mm FL for both males and females. The spawning ground of the red bigeye was located in the coastal waters
from Kaohsiung to Tungkang and in the southeastern waters of Shiao-Liu-Chiu island at water depths of 100 to
150 meters. The waters of Tungkang, southwestern Shiao-Liu-Chiu island, and Fangshan were likely to be the

nursery ground for red bigeye because the larvae were collected in these waters from March to July.

Key words: Priacanthus macracanthus, reproduction ecology, spawning period, spawning ground,

southwestern Taiwan
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