JKEERFSE Journal of Taiwan Fisheries Research, 24 (1): 1-11, 2016

SETE SR T M e e o2 S A R B P R

SLAUN ' JERHL - GREGEE - IR 2 .

FPRLIL 2 + fr 58 >

T ST Bk A BT
MTBE RS B eK A A B AT R AR AL I SE L

o K

IR (Doederleinia berycoides) 53 ARAEIEHRALES - BE KPR IS - X EEIEM/KEE200 ~
400 m > JEAEEEATE - AUFSE 3 EEH S CE R IR I R TR R e R A T
5% - EREEHART E 201345 H 22014459 H » 45 H HERZERES IR AR AR IHIEY) > #EGTHIE 1,058 B
BAZIEE - MERATERE - 85 FL) MR 147~413cm > $85E (BW) /MR 70~1,100g ; Hp
Wfe 721 B (FL31.8 &= 2.9cm:BW473.2 + 133.6g) [fifa 337 & (FL24.2 + 2.0cm:BW207.3
* 46.0 g) - HEMEELE 68.1 % > FTEREEARERABSRILLIERCKR » 28 eom DI ERY KRS DIER R - - HEFR
Felfefa FL B BW Z3EERBIRSHE : BW =4.09 x 102FL27° « BW =9.52 x 102FL>4 > &g
5387 (ANCOVA) 1 EfG SRR - BEfa R M 22 5 - BRI Ry A TE IR B B B
(GSI) 73R/ A 0.20 ~28.62 > 0.04 ~4.03 » B GSI H B LEER - MEMFIREMAE 8 ~ IOHRE—
ST » el E R IEAE 9 A > FULHERD 8 ~ 10 3R Ry AR A JE A -

REREST © JREE - EIEERAEE « £IEM - 1EIE « EEREEY

U

Hij

IR (Doederleinia berycoides) » BZiBATHAL
M ~ KTHMAE » TE4L rosy seabass * HG 7 1 LYY
(Akamutsu) @ > FE A B R B H (Order
Perciformes) ~ #Z5GHARL (Family Acropomatidae) ~
Ik (Genus Doederleinia) (3, 1993; #5, 2014;
B, 2014)  Z3AT A EZ2EERALER ~ SRS ke Fr Rk
P 200 ~400 m FURRERIZIE - BRETHER T 2k
DURAERES S JERRIHE Fy & -

T By B2 18 SRS S 5 v i B R U AS
AR - ARIRE ARRETE B g 2008 £F 2 H~
2014 - 9 HEHEEREUR » TR AR
P E REZRFES - HiiEA T BEECDEE
1,100 5T (Fig. 1) - WITEHIRAH IR R R
0 SRR IR G R R O RS e A FE 1 5 AL

EEIFSE / ERMMIDEED R 22 5%, TEL: (089)
850090 # 301; FAX: (089) 850092; E-mail:
yuanhol18@gmail.com

EYERER - DU ER H & IRFHALI 28 -
BRI PR AR 2 PSR 1 A SRR B - AR R
R B AR O T R IR ECEAHRA ST - ARREALE
HA T E5 A% H A ra s - It LI %
BB FCEARER - IR R R (I,
1976) - FREIN T Z e L0 N —Rsigie
fiits i DUEAHEAE R £ (Cha er al., 2010) - AfH]
% (1996, 1997, 1998) FEILITERRAETTATH < 163
YR RO ZEE TR - /NS (1976) A E W
I (Tsushima strait) FFZE253H - HAIGPE R IEE
JEREFBEEREE 80 ~ 150 m ~ JEJE /KR 9~ 16 C
HA (1988) ARG 7LE (Goto islands) EFHES
TG TR a2 BB B R g 7k
SO BRI By 130~ 520 m - i H AU I EE By
PR K (2009) FAFTERR - IEFEE (2010,2011)
R R T AR R R I AR TR M i W9
Yagi et al. (2013) RIS RIS FEET T HER AR
W5 5 ERE S R T 1T AR T AR VDB B
EEBE B HEFSE (Choi ef al., 2012) ; Huh ef al.
(2011) W7Ess AR IRIF AR B R -



8000 1200
6000 1050
=
— =
<] 0]
\A-é/ —
= 4000 900 5
QO
© &
.___/_-—./ ~
2000 750
0 600
2008 2009 2010 2011 2012 2013 2014

Fig. 1 The catchs (bar) and price (line) of Doederleinia berycoides in Shingang’s fishing port from the eastern Taiwan

waters (Souces: Shingang Fishermen’s Association, 2014).
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Fig. 2 Sampling area of Doederleinia berycoides in the
coastal waters off eastern Taiwan.
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Table 1 Individual numbers and size ranges of Doederleinia berycoides. F: Female, M: Male.
fork length (cm) body weight (g)
month sex number
mean range mean range
May 2013 F 81 31.3 24.0 -40.3 464.7 210.0 -800.0
M 25 24.6 22.0-31.0 221.2 150.0 -460.0
Jun. F 38 31.0 26.5 -40.8 500.4 295.0 -1000.0
M 6 25.2 22.9-28.0 242.5 190.0 -300.0
Jul. F 34 33.6 25.5-39.0 547.5 240.0-770.0
M 6 26.0 24.2 -27.8 248.3 200.0 -290.0
Aug. F 30 34.3 26.2 -40.0 615.7 315.0-1100.0
Oct. F 40 31.4 27.5-38.0 422.5 270.0 -780.0
M 4 24.6 24.2 -25.5 226.6 203.3 -254.4
Dec. F 50 30.3 26.5-38.4 387.4 235.0 -800.0
M 10 25.5 24.4 -27.0 239.5 210.0-220.0
Jan. 2014 F 2 33.8 33.5-34.0 424.1 402.8 -445.3
M 20 20.3 14.7 -24.7 140.1 70.0 -265.0
Feb. F 18 32.2 23.0-40.0 476.7 176.3 -884.5
M 11 25.5 21.7-29.3 257.7 160.4 -386.8
Mar. F 27 32.5 25.7 -41.3 482.2 245.0 -805.0
M 5 25.6 22.8-26.3 227.5 225.0-230.0
Apr. F 34 32.1 28.3-35.5 473.1 334.1 -668.8
M 8 21.3 19.9 -26.5 153.8 129.9 -257.5
Jun. F 36 30.3 26.0 -35.0 411.5 254.1 -557.9
M 12 259 23.0-28.9 252.0 202.2 -382.5
Aug. F 54 32.6 29.0-37.6 532.8 367.6 -823.9
M 20 24.7 21.4-26.6 230.0 150.7 -278.4
Sep. F 28 34.6 26.0 -40.6 627.9 274.9 -990.4
M 7 24.7 23.1-26.7 224.0 187.5-282.3
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Table 1  Continued

fork length (cm)

body weight (g)

monthly sex number
mean range mean range
Oct. F 59 31.6 25.7 -40.5 457.9 253.2 -906.7
M 4 22.3 20.4-23.5 154.2 146.8 -162.5
Dec. F 7 33.7 32.2-35.6 498.1 432.4 -598.7
M 10 23.7 22.4-25.2 182.4 153.0-214.6
Jan. 2015 F 19 31.8 27.7 -34.1 429.1 311.7 -488.5
M 21 23.5 17.5-26.8 191.0 86.5-280.8
Feb. F 15 29.5 27.7 -33.2 409.4 311.7 -488.5
M 15 23.4 17.5-26.2 187.5 86.5-254.0
Mar. F 26 32.8 27.0-37.8 488.8 259.0 -725.5
M 4 25.1 22.5-26.4 228.0 181.5-257.8
Apr. F 16 30.7 26.5 -36.8 408.8 293.6 -652.2
M 74 24.2 21.5-28.2 195.8 113.6 -308.0
May F 20 31.7 27.1-37.5 468.3 281.0-672.8
M 1 26.5 274.0
Jun. F 18 31.3 27.6 -39.6 455.3 280.4 -709.9
M 9 24.2 22.8-26.8 205.8 175.5 -254.0
Jul. F 19 30.7 28.2-33.6 432.0 323.8-526.2
M 31 24.6 22.3-28.0 217.4 143.5 -302.6
Aug. F 23 31.3 26.5 -39.1 450.8 319.7 -854.5
M 5 24.5 23.5-26.1 218.3 172.5-260.0
Sep. F 27 31.8 28.1 -40.5 479.3 350.5-980.6
M 29 24.6 21.8-27.3 209.9 165.1 -274.5
total 1058 14.7 -41.3 70.0 -1100.0
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Fig. 3 Frequency distribution of different fork lengths of Doederleinia berycoides by sex.
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Fig. 4 Relationships between fork length (FL) and body weight (BW) for Doederleinia berycoides by sex.
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Fig. 5 Monthly changes in fork length frequency distributions for Doederleinia berycoides by sex.
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Table 2 Numbers of male and female Doederleinia berycoides grouped by seasonal intervals with chi-square values

assuming a 1:1 sex ratio in each quarter

year quarter female male sex ratio  Chi-square value P value DF
2013 2nd 119 31 0.79 51.63 <0.01** 1
3rd 64 6 0.91 48.06 <0.01** 1
4th 90 14 0.87 55.54 <0.01** 1
2014 1st 45 8 0.85 25.83 <0.01** 1
2nd 68 18 0.79 29.07 <0.01** 1
3rd 82 27 0.75 27.75 <0.01** 1
4th 66 14 0.83 33.80 <0.01** 1
2015 1st 60 40 0.60 4.00 <0.05 1
2nd 54 84 0.39 6.52 <0.01** 1
3rd 69 65 0.51 0.12 0.729 1
**Significant at 1% level
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Fig. 6 Monthly changes in sex ratios of Doederleinia berycoides.
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Fig. 8 Monthly changes in mean gonadosomatic index (GSI) for Doederleinia berycoides by sex (vertical bars indicate

standard deviation).
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Table 3 Comparison of spawning periods of Doederleinia berycoides between the eastern waters off Taiwan and the

southwestern waters of the Sea of Japan

waters area latitude (N) spawning period reference
Sea of Japan Yamagata, Japan 38°54’ early October Onishi, 2009
Niigata, Japan 37°50’ Aug. to Sep., with peak in Sep.  Onishi, 2009
Yamaguchi, Japan 34°30 Jul. to Sep., with peak in Sep. Onishi, 2009
Busan, South Korea 34°36’ Jul. to Sep., with peak in Sep. Cha, 2010
Nagazaki, Japan 32°30’ Jul. to Nov. Tashiro, 1988
West Pacific Ocean  Hualien, Taiwan 38°54’ Aug. to Oct., with peak in Sep.  This study

& 1% B R RRIRIRF . (Branch, 2001; David et
al.,2011; Friess and Sedberry, 2011) o DL A B ARTE
FARIIRAT A TR 97 7R g i - [XIIEE
SRR A R B RRRF 1 - DUFIMET T U5k A
EH

A

Rl B E e i E Rk
ABE AR A & B2t — BRI R B RIC S 155 Bh R 4R
B - S3h » BB A IR e TR LR SeE
ORI~ R ITSR A R R/ NMEF I B AR
A R - Ry —OFEGH -

25 Rk

/NMEEAME (1976) AARIEHREIPBRET 71 LY DFES
L. PRIBDOKENTZERTIIFEER S, 48: 93-113.
kﬁ@% (2009) FHEBUEIRIZE T 57 H LY O
e & R B OEEDN. Frif Rk E T Se e
%E%, 2:15-20.
FHARAERK (1988) HEREYEEICES T 7 H LY D4}
1. ElB Rk EREBRIEIIIEREE, 14: 13-17.
AR —, ik, BEEBZ ), BERHEH (1996)
ThLYERAEGHE. (LB RKERERS FHEH
£ 24-30.
ZIKFEJL— GrE—, ERME, KEFT (1997) 77h
HIRAERETE. 1P RKERESFEERE
24- 29
AR C—, ARE—, EEMEE, K& T (1998) 7H
LY BFERERE. (IR KERESEERE
15-18.

T2 (2004) AR AR AR EFENE K& IH
. BT =B RET AT AR ST, 172 pp.

PEHEEE (1993) BRI, B ZEREHYER,
960 pp.

SRR, W, SiEE, LEERF (2014) EEVSEE
ACPIE A AR T AR VRS, JREERRSE, 22 (1
23-41.

EPEA (20100 HAWRFEILITRMISS T 57 1 L
Y DAEES & . IO R/KENZE = > 42 —Hi5Ek
e 8 45-47.

FIEFEA, /IR (2011) SEEEHGIRIC & 12 7 71 L
Y OREE K UESN. [IHRKERFEE > 2 —THif
e, 9: 119-123.

A8 B HE (2014) 2 U E R E M B R TR
http://fishdb.sinica.edu.tw/ (2014/12)

BRICERSE (2014) ERERETEEGR/KASE. TR
ZEE/KEABITRT, 18, 338 pp.

el (1998) FMRARRRER. KEEHIRRE, 537 pp.

FEEE B (2013) FrElKEGEEHE (HPRX
#). ZREREEFTRTIZE 17 5%, 151 pp.

FHRLUL (2011) ZEEREHREETES (Lepidocybium
flavobrunneum) AL FE A PRI SE. BT R
FERERERIT R VS SRR R 13 5L, 67 pp-

Branch, T. A. (2001) A review of orange roughy
Hoplostethus  atlanticus ~fisheries, estimation
methods, biology and stock structure. S. Afr. J. Mar.
Sci., 23: 181-203.

Cha, H. K., S. K. Kang, T. Y. Oh and J. H. Choi (2010)
Reproductive ecology of the blackthroat seapeach,
Doderleinia berycoides (Hilgendorf) in South Sea
of Korean waters. J. Kor. Soc. Fish. Tec., 46 (4): 368-
375.

Choi, J. H., S. H. Choi, Y. H. Kim, D. W. Lee and D. K.
Ryu (2012) Age and growth of blackthroat seaperch
Doederleinia berycoides in the south sea of korea.
Kor. J. Fish. Aquat. Sci., 45 (3): 246-252.

Cuellar, N., G. R. Sedberry and D. M. Wyanski (1996)



10 SRAHESE

Reproductive seasonality, maturation, fecundity,
and spawning frequency of the vermilion snapper,
Rhomboplites aurorubens, off the southeastern
United States. Fish. Bull., 94: 635-653.

David C. S., S. G. Robertson, G. E. Fenton and S. A.
Short (2011) Age determination and growth of
orange roughy (Hoplostethus atlanticus): a
comparison of annulus counts with radiometric
ageing. Can. ). Fish. Aquat. Sci., published on the
web, 12 April 2011.

de Sylva, D. P. (1974) A review of the world sport fishery
for billfishes (Istiophoridae and Xiphiidae). In
Proceedings of International Billfish Symposium,
Part 2. Review and Contributed Papers (R. S.
Shomura and F. Willams, eds.), NOAA Tec.
Rep.,NMFS SSRF, 675: 12-33.

Friess, C. and G. R. Sedberry (2011). Age, growth, and
spawning season of red bream (Beryx
decadactylus) off the southeastern United States.
Fish. Bull. 109(1): 20-33.

Hinton, M. G., R. G. Taylor and M. D. Murphy (1997)
Use of gonad indices to estimate the status of
reproductive activity of female swordfish, Xiphias
gladius: a validated classification method. Fish.
Bull., 95: 80-84.

Huh, S. H., O. H. Oh, J. M. Park and G. W. Baeck (2011)
Feeding habits of the blackthroat seaperch

Doederleinia berycoides in the southern sea of
Korea. Kor. . Fish. Aquat. Sci., 44 (3): 284-289.

Hunter, J. R., N. C. Lo and R. J. Leong (1985) Batch
fecundity in multiple spawning fishes. An Egg
Production Method for Estimating Spawning
Biomass of Pelagic Fish, NOAA Tech. Rep., NMFS
36:67-77.

Leggett, W. C. and J. E. Carscadden (1978) Latitudinal
variation in reproductive characteristics  of
American Shad (Alosa sapidissima): evidence for
population specific life history strategies in fish. J.
Fish. Res. Board Can., 35: 1469-1478.

Nishikawa (1982) Early development of the fishes of the
family Gempylidae I. Larvae and juveniles of
escolar, Lepidocybium flavobrunneum. Bull. Far
Seas Fish. Res. Lab., 19: 1-13.

Sokal, R. R. and F. J. Rohlf (1981) Biometry (2nd ed.),
W. H. Freman and Company, Newyork, 859 pp.

Yagi Y., T. Iseki and S. Uehara (2013) Occurrence of
Doederleinia  berycoides (Hilgendorf, 1879)
(Acropomatidae) larvae in coastal waters off
Niigata Prefecture (northern Japan Sea). ). Appl.
Ichthyolo., 30: 178-181.

Wang, S. B. and C. T. Chen (1995) Reproductive biology

butterfish

(Stromateidae) from coastal waters of northeastern

Taiwan. Fish. Res., 23(1-2): 127-141.

of Japanese Psenopsis  anomala



SRR R B EE 1]

Size Composition and Gonadosomatic Index of Rosy Seabass
(Doederleinia berycoides) Caught by Bottom Longline Fishery in
Waters off Eastern Taiwan

Yun-Hui Wu!, Yuan-Tian Chou?, Jui-Hsien Wu?, Ming-Chung Cheng?,
Hung-Hung Hsu? and Yuan-Hsing Ho*"

! Marine Fishery Division, Fishery Research Institute
2 Eastern Marine Biology Research Center, Fishery Research Institute

ABSTRACT

The rosy seabass (Doederleinia berycoides) is a commercial fishery targeted demersal species which lives in
the northeastern, eastern and southwestern waters off Taiwan at depths ranging from 200 to 400 m. This study
focused on the length composition and reproduction of rosy seabass specimens caught by bottom longline fishery
off the eastern Taiwan waters. From May 2013 to September 2015, a total of 1058 rosy seabass were caught, and
all of these specimens were measured for fork length (FL, 14.7~41.3 cm), body weight (BW, 70~1,100g) and
gonad weight (GW). There were 721 female (31.8 £ 2.9 cm FL; 473.2 £ 133.6 g BW) and 337 male (24.2 + 2.0
cm FL; 207.3 + 46.0 g BW) specimens, for an overall sex ratio of 68.1 %. The average body size of the female
specimens was larger than that of the males, and most of the fish with a FL larger than 28 cm were females. The
relationship between BW and FL of female and male was BW = 4.09 x 102FL?7 and BW = 9.52 x 102FL2>#4!,
respectively. The monthly variation in the gonadosomatic index (GSI) showed that the value was high between
August and October (for both females and males) and that it peaked in September. Therefore, it is postulated that

the spawning period occurs between August and October.

Key words: Doederleinia berycoides, GSl, sex ratio, spawning period, eastern Taiwan waters

*Correspondence: Eastern Marine Biology Research Center, Fishery Research Institute. No. 22 Wuquan Road,
Chenggong Township, Taitung 961, Taiwan. TEL: 089-850090; Fax: 089-850091; email: yuanho18@gmail.com
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