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Abstract Fluctuating asymmetry was calculated for the otolith length and width of the adult fishes Chlorurus sordidus and
Hipposcarus harid. The results showed that the level of asymmetry of the otolith length was the higher than that of the otolith width
in both species. For C. sordidus, the lowest level of asymmetry in the otolith length was at the fish total length ranging between
150-260 mm, and the highest at the fish total length 160-260 mm. For the otolith width, the highest level of asymmetry is at the fish
length ranging between 24-26 mm and it has zero value in the other length groups. For H. harid, the lowest level of asymmetry in the
otolith length was at the fish length ranging between 160-170 mm, and the highest at the fish length 240-260 mm. For the otolith
width, the highest level of asymmetry is at the fish length ranging between 240-260 mm and it has zero value in the other length
groups. The possible cause of the asymmetry in these species has been discussed in relation to the general presence of pollutants in
the area. An increasing asymmetry with the fish length (age) was noticed.
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B, QR EERIAE . WEERE. A S RG], AR BE AN LUK B I RSE R AR (Esco et al., 1995;
Somarakis et al., 1997; Jawad, 2001, 2003, 2004; Gongalves et al., 2002; Jawad et al., 2012) .

WA —ADNARFRVE A, T4 R T I AT B 2 0% e 1 2 1R BT 4 1 J5 S (Gagliano and McCormick,
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(D Bz-Gil et al., 2015).
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et T T = AN HA R SF R BT L A FR 2 (CV? ) (Valentine et al., 1973):

CVZ .= (Sr1 X 100/X r + I)?
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Table 1 Squared coefficient of asymmetry (CV?2 ,) value and character means (X,.;) of Chlorurus sordidus and Hipposcarus harid

FHIE ARG J7 B3 N FrPPEE MBI R %

Character CV2, Character mean % of individuals with asymmetry
F BEE5ME f1. Chlorurus sordidus

B4 K Otolith length 14.049 30 5.214 6.6

B 95 % Otolith width 10.436 30 3.377 6.6

KW I 5 £51 Hipposcarus harid

H A& Otolith length 15.190 30 6.109 16.7

H A 58 B Otolith width 11.962 30 4.048 3.3

2 BB M R ) S B £ R AN RRAE KT T R BRI 34E K/

Table 2 Squared coefficient of asymmetry and character means by size of Chlorurus sordidus and Hipposcarus harid

FHE ASKERRAAE T R 3L N FREFIME AR AT FRAE%

Character cV2, Character mean % of individuals with asymmetry
BT84 Chlorurus sordidus

HA7 K ¥ Otolith length

150-170 0.032 7 560 0
180-200 0 5 567 3.33
210-230 0.040 16 6.11 3.33
240-260 0.093 2 6.60 0
HA7 % ¥ Otolith width

150-170 0 7 378 0
180-200 0 5 3.6 3.33
210-230 0 16 4.00 3.33
240-260 0.058 2 394 0

KW I e £51 Hipposcarus harid
A& Otolith length

160-170 0.504 2 501 0
180-200 0.913 5 582 20
210-230 0 16 6.20 6.25
240-260 0.967 2 66 0
HA7 % J¥ Otolith width

150-170 0 2 376 0
180-200 0 5 3.84 20
210-230 0 16 4.20 6.25
240-260 1.639 2 394 0
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31Fie
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2005). 3% RF 10 J5 LR F E A7 XU TR B f AN BRI B

1 AE 55 i K B E e RS I R 0 AT LS e A A MR TE A ATT 1) 38 A S b e A6 R 2 1)
it /1(Gagliano and McCormick, 2004; Gagliano et al., 2007). ARIEWE R FIASKITR, Y& K% ] B 257 5]
SN . E T 0 1) R AR IR K R R, X RE AT AR DN R AR DG X S R R AR RS DAV ARA I
ZHLIX PR o

AN TR R 5315 BRI NP ) T 245 2 TR R R IBAR ME VAN Gt B2 I AN R rh 45 2025080, B 32
A T LM (1) (AN 52 500 FRT) 3l s ) £, AESX AN BOR AN AT BEA R DD RS R R B IX AR G i) e LI . SR, 1E
X4t LRI A 7 I Rt b, AR AR M R 255 e ARV, AT DU SZIAEE N ) 2 TR AH M . i
TR IR 28 AP T30 L A0 3 oy R AR 55 17K 380+ YT (Mansour et al., 2000; Mansour et al, 2005; Madkour
et al., 2006; Madkour and Dar, 2007; Madkour et al., 2008, Mansour et al., 2011).

S MG R R AT RE S EAR A, TUAS TR Z 7 A T E IR B, 0 Bl JE A4 R 5 A I 5
(Bengtsson and Hindberg, 1985), X[ IR ] GEAERT 23 17K AR PR o L3

— LR CL RN AN G R 2R BORN f 1K 2 8] R 2% & (Al- Hassan et al., 1990; Al- Hassan and
Hassan, 1994; Al- Hassan and Shwafi, 1997; Jawad, 2001, 2013), Fifi%5 fa i< B 88 In, ASKRR A 18 hn i
B MEARESEHMEIT TR, —SKEHS B AR RECN 0.
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