JKEERTSE Journal of Taiwan Fisheries Research, 23 (1): 49-55, 2015

HE PR £ B8 R B R 5 R B I N -

TR - R - ESO

TBbE R Bk A BT K BRI e O
? BT R AR [ R B BB R

W "

A AR EEET - BRI ERE R ARITR  WAEREIE OB B B RERTE — BERR
PEARER - FEREPEIE B Rie - A8H SRR R RO RS e BB 5 » Rl FL(KT > KT
FUR LRI « B2 - B > OO R SE ERERWRGRR IR  SHER
FHE RE I RFAHTRE S TR A S E Mt EAR Kb E S B E R TR
TR © FK - FHEEFE BB B AW T e B = B B R B AR AV LRSS R > BER B e T
T AP~ 2R B 1 R A B2 B S A B NI R 13 0 IR B e AR AR > R B R -
DIERSERBURA 2 H B R RS2 S AT 0 B F i - 0 b S T 00 7 228 e vy S0 R A LR IR > [ATBE
HEERR TR AL o R G FRRAAEIAT - N INER RSB R E B R L A E T

AR R -

REREST | JRR - BERHI » FEREER

U

Hij

EEE AR EEAEE - PTEEL
bR Tt EE AR AR - BAMERE
R F R - TR 7B BT (Epinephelus
coioides) ~ FEfE L EE (E. lanceolatus) ~ 23T (E.
fuscoguttatus) ~ FEH7EEAEE (E. malabaricus) &%
RAYGPEERELISL (Liao etal., 2001) > thBHAAAE7E
FEAZDE » S RBVELERELRDE - FTaEnVRERR 2
i T T 1 A R AL 11 2 DA AREE A T 7 A O
M AR R R R R SR R S RS
REFEDEEFEREDE (Ch'ng and Senoo, 2008; JH5E,
2012; 5%, 2013; BREE, 2014) - EWIEEF G A E
BRI A » FEEE RN E
o BB A RUGE ~ PURJIRAVIE R E -
I fEAHFEIFAZ AR S - BR TR AL -
FESE (BLFH D X FEBE) (Koh et al., 2008) ~ HHE
Bt R ADE X BENEADE) SHEsCHE (Chuetal,

VBRFES / EERSERTENKRBRE B —%;
TEL: (03) 863-5191; E-mail: bruce@mail.ndhu.edu.tw

2010; 24, 2013) thsf@Eplas iR -

A A EEAERE S - RE BRI - HER
W AEE A AR (cannibalism) (Hseu et al.,
2003, 2004, 2007) - G058 B i i AV TR 0E
IKEGRI R (size-grading) - HRIBIATE LR DE
FPERVEIEE - BBRFH (cannibal) %2 HIEEAK
Wi E#H (prey) WA B R HEEAL LK
KT ERANE S 5 ARG - & E
AW EE REBREEIED G - RfRh
ME S EIETCHYIEE] (Hseu et al., 2003, 2004,
2007) - B —REES . BREEESHEEE
Froaahk o HESEMRE T (mouth width,
MW) D NEMHE SR R B SR
BEAURE - 915 (body depth, BD) J7HWJHE
Bt HESRS RIS E kigmHiERE (total
length, TL) AR TR - FKREE &0F - Him
b BRI DS EIA B R Al DARIRRAY B A4
BHEMRERTINE - i LB E R T i)
(IRE (Hseu, 2004) - fEEE R O DEFA - BRE
HFTRER AR A R BRI Ry 1.3 £5 -
HFEF A e RN LLBIg R R (Hseuetal,



50 FFELR - AUKM - B

2003) - ANt - HAHER - feREdeE - fRAE
£ FERLE FRE Y AR S S rRE S 2 8 S AUV SIH
JilE (allometric growth) - [KIJth | it i ] BELAY HL
FRBACRTEEIG I - A RIRE G R ATE H R E RS &
i W = i (overestimate) B{ K ff
(underestimate) R H FTREFIRAY R AR E
#8E& (Baras et al., 2010, 2011, 2014; Ribeiro and
Qin, 2013) = FAHE—FHubFFe R - MEREERE
(family Serranidae) 7% LA K WAL L.
A (Wainwright and Richard, 1995) - 3lfi H 85754
DEFAEEE L ~ 15 EHIS R ok LAl 7 RE =y
KEARREAHE S - (B2 ST R RS
FHBIRE S MR FHNE - ThEME RS
R TR TS ER S TR R T FTRE R
AR AFEISE (Hseu and Huang, 2014) -

TERAT Ry R AT DA A A BRI v B BGE TR
UL - 1 HARF R R H RE SR ARE A YRR
(Koh et al., 2008; Chu et al., 2010; 255, 2013; [
£, 2014) - 2R Ch’ng and Senoo (2008) fEHE FEy
Lt A T AU BE PR BN B 2R 1 AR R BUE
RS AR (2014) AZBIEER
A BENEREE - M HASH R G AR
ME B CHIER - S B g A R R REA -
FEPREIRG: (Hseu et al.,, 2007) - FREEA 57588 4 77 IR
I Hi B H W D B RS S AH A B S A B
(Hseu et al., 2007) » BEFRBEHZANELNS 2 FAMFED
NAMERERBCHER - BE R ERFHEE
ko EE R R &0F - @R RH AR
RE i A R BRI RTHEIDGRER - I HF
e R B S AN e R v Re & B R R
HITEIE - A5 thik Hseu and Huang (2014) 5
% BRASBRRDRE (WRIAIRE ) AR
EHH - iR RS R A R E R - D
M B TR THHE R - R
RERRILRZRAEIY - &i& - KRR AR
WS~ B E A BRI fR TR - B EIAE
B - BEIE G PIE RS R (Hseu et al., 2004,
2007) TR AT DIRRRE RS < R R s E B
AL RER: Lo Filk -

FORHEL T4

BRI ] i BE R D RIS o SRR e 0

55 0 %500 g FAINERERA 800 t /Kyt o EEINAT
— & > SeLEEKETE T IH R EE - DA —
K LL250 HIEHER @R - SO e 46 h -
1 FBAMGR I BREE - fEREEET - 17 - HERKT
Dz, ~ BERERSE AR A VIBR AR < - BDRERY I B
o SRR DO G BRI = SNt RS 22 - 17 Fky 14 ~
15 mm feRFFFMRER - 72 Bake s R
(metamorphosis) * IR 8 3HER (2.4 cm) K »
BEREHKT 500 FEf > RN 22 t B HARREA
Bl 300 L /KL - BRESIREYIEZ FN - il
HFFERAEZE 70 mm /245 > FAEAREAEE - &
ESHART > ZKJET 29 ~ 30 °C » B 35 ~ 36 psu ©

B AR f & opT st DL o600 pl/L 1
2-phenoxyethanol Jiif# % » FE22% Hseu et al.
(2003) 2 Jjik » DAAER (caliper) SHUFA LW
' (mouth width, MW) ~ §85; (body depth, BD) k2
85 (total length, TL) Z 0.05 mm: BEE2FTBAA
RO RIR e KB 5 e iy e AL A B
EEHE R BREENEE - HANYIE
FRREEAR G - B R Bl AR 14.5 mm
Z 69.8 mm - I 208 s o ARIBEATRALC BE
HRLIfEZ #&Es (Hseu et al., 2003, 2004, 2007) » A
i B L0 it o R HUAS B B i s S G e i EL AR
RATR TR - A OFRE TR - E R R
AR & B K R Re R TAMIBA 6= - T
20 1 (AT eq. 1) » 5351 REER R AR
R/INARE H R R E e E L R E I - A
FELRERSE T RE (BREE R KRS
e HEBUERGR  rI DR R B TS
BEREESRCEIE - 2R EL RS R
AR RETE - - 78 208 BAARH
KSR R E IR R P TRER RS - B/ N E Ly
Beb e » AL, 0.1 mm FyE » RO
P H R R A T B R e m A A B A
AR - FREH LR B E S R E B R SRR
L H I A R e R CEBIHIE - B aEgAmd
FETERIEAT A BREEE 1 B AEEH
VISR 5 MHEIM - RS E Rk P K
i RE A | B TEHEEHIEE - Bk
MR E RS RENHIETL R BB - AR E
R R Re RIBIME LER R 8 8 TR
/NSRS A HER eq. 1 BTG THIETEAR
JEFTERER - P DARSAA F EARBALR /TR0 (eq. 1)



BRI A R AR RS PN THET 51

25 ¢
N=208 (e}
20 BD = 0.30TL-0.86, R2 = 0.974
E
£ 15
=
>
5 10
()]
[aa]
5
MW = 0.16TL-1.34, R2 = 0.953
O 1
0 10 20 30 40 50 60 70 80
TL (mm)

Fig. 1 Linear regression of mouth width (MW) and body depth (BD) in relation to total length (TL) in hybrid grouper.
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Fig. 2 Variations of largest prey (TLp-max) that can be ingested whole by the cannibal from 30 to 70 mm. All
dimensions are expressed in percents of cannibal length (%TLc). The black line was constructed from equation 1 and

the dotted curve was fitted to the recalculated points.

Table 1 Linear regression equations of body depth and mouth depth versus total length (TL) among three kinds of

grouper fry
Species Body depth Mouth width n
Hybrid (this study) 0.30TL"- 0.86 0.16TL*-1.34 208
Giant grouper * 0.29TL°-0.35 0.24TL>-1.07 186
Brown-marbled grouper ® 0.28TL°-0.76 0.20TL®-1.25 198

AData from Hseu et al. (2004); Bdata from Hseu et al. (2007).

a b < Different superscripts indicate significant difference in the slopes (ANCOVA, P < 0.05).
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A Morphological Explanation of Cannibalization-associated
Suffocation in Giant and Brown-marble Hybrid Groupers
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ABSTRACT

Cannibalism is a common phenomenon in grouper larviculture. Cannibalism is also found among hybrids of
male giant and female brown-marble groupers. However, cannibalization-associated suffocation is usually
observed in larviculture of this type of hybrid grouper. To explain cannibalization-associated suffocation in the
hybrid, this study measured the hybrid’s mouth width (MW), body depth (BD), and total length (TL) and derived
an equation for the cannibal-prey total length (TL) relationship based on a combination of the 2 linear equations
of MW-TL and BD-TL for the hybrid. The reliability of this equation was checked using a quadratic equation
fitted from observations in which the cannibal’s MW was equal to the maximum BD of its possible prey. Also,
morphometric differences between the hybrid grouper and its parents were compared in this study. These
comparisons indicated that the morphometric characteristics of the hybrid grouper appear to be more similar to
those of its maternal parent in terms of having a relatively small MW which in turn results in a higher incidence
of failed cannibalism causing both fish die. We surmise, moreover, that routinely grading the hybrid grouper
would not produce as good of an effect as is seen among other groupers due to the cannibalization-associated
suffocation seen in the hybrid grouper. Thus, in addition to grading, other manipulations such as weaning of the
fry from live organisms to artificial pellets, increasing feeding frequency, and optimal stocking densities should

be applied to reduce cannibalism among the hybrid.

Key words: cannibalism, giant and brown-marble hybrid grouper, morphology
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