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11 HEEaXE ALRHTAGHASFIBRET REEBERLFREY. BIIHELE
KHERS. BRELTFMEKTEARBKFEGMETEMAEBEKREY. BEKEN
50—300g.

12 A4AFENE BRAKASAY, FHEREHKREE, ¥ROENAFBEAESE,
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14 DEFIRMAZE FEMEXAMBEROOCMBENFE. W 5 0o
REAX. HEm SEAMSEASNAERATHN,

1.5 GERTE FAAEERAXRBRGNE, UFRERSEN, CRMRML, Mk
RO 2 M ER T R R RO R RS BN R AT

1.6 MWWRIEHFEMNE RAFEERAXRERMNME, CHBUL, B THRYECEFR,
F4cm®E2h, RGALRERBON E™8 LDS-10% 0 %Y % .0 #L 3§ .0 S000r /
10min, B Li#. WTF-20CTHRTF. LWAEH. M RARE>YSTBOYER®E, 8.
FEABBESFUME, DO mE, 5 FKXE. HES SEANSEATR
FAREEK RASOO W E/RME S UNE, ALRMER T EME E¥Efibr, #
AR EEEBRASENANEHIENEFHER.
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20 ISERTER
TREDRE, PROARAFERIE, ForigbhAm, HESREEKERE
KW, AR A GRS, TRk, HRAKKRAKRATI, KR
ARRE R EREH METE. BITHEE, TREZTA, HERTHEE,
LEwA R MR, WLRNOREERIN, AFHANKHE, WL ARC 25k,
PHERK AR 22 M KRGS 8. 7E08 3 oA 3 00 F0 4% 80 7 S 4H 4R b mT 0, #0n L o o BT O i A B
HTRsh, HBREARLAREYNTHREE.
22 BELAKITL
HRFEOAARIENRBHIE BT/, T ERNEHFANER. EdE
FAERHEEH FNOEERNNR, ERATERFETRLE, S B AOE M
FHETREAN, ERMEMDHRT, KESSERBHS, REXHBI0MLER
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BT MUNH SR, R A N L AOM M2 BEGEER -HEESRE(HRREE)
Fig.1 The copepod attached on terminal of gill filament.  Fig.2 The SCM graph of an attached copepod.
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BAHABRREASEEARRE (H1,2).
AR, AEFEFRI|EHRT
FEORAMFEANBLOTENE. B
MGEERAEBL AR FEHEHREHH
£, XpTFHFEANB _MARGT
B, A EEEHERERDIER. HER
AN R R, BN R R R,
PESIRAARNER, BREIEEE -5
HRFEE, FHERBERAMAGOL, HAM™
WAy iR (B 3).
23 mMEMAEE B3 METMNE, REERE KR ®E
Wit MW EAMEN BRI, MW  Fg3 A damaged gill filament caused by copepod.
.M. S M REXX. HEM 2%
BAAEASNIHFNENER (K1), ARPTALURY, £.8%, (LTHBRPHEA
MmNERIEA B HFEZE RN, 20 000 £ 0 €0 40 M RO /il 77 5 64 39 i 78 L W 8.
HEBBEBRATFIRMAFENANERINBER, BHRINKUERFANT.

21 ERARRARMFRRNER
Tab.l The st results of nine main compositions of grouper blood

¥NE ltem F8 Mean sD i i 353
E(10%/ml) D 178.87 12.37 -8.02 -
H 290.12 31.91
K’ (mmoliL) D 6.58 1.55 1.90 -
H 532 1.67
Na™ (mmol/L) D 159.19 7.89 -1.29
H 168.09 LS
Ca” (mmoU/L) D 3.74 0.72 1.63 +
H 328 0.46
Gln (ramol/L) D 3.84 147 1.68 -
H 2.73 1.69
Bul (mmol/L.) D 5.16 1.63 1.22 -
H 6.23 251
CHol (mmol/L) D 380 0.86 -231
H .16 1.50
TP (G/L) D 30.24 4.02 -287 =
H 37.55 546
Alb (G/L) D 8.39 279 090 -

7.49 1.33

#: DFE HARE, + ZRIRX. - ERALE.
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3.1 ALKRFRETHAITE

mE A HAEBHANE RN ALTRET U EUREFENREFEESE —EME
%, Kabata X F4E T Lernaeocera branchialis 8 Microstomuskitt; Benz 3t/ Newesis
lamna W Isurus oxyrinchus; Cressey SH/&S T N, aggregatus W) Alopias vulpinus; Kabata %t
Clavella adunca FrB3H) Gadus morhun #l Melanogrammus aeglefinus SHIBF 5, HEHM
FHEMMBASBF FE2 AR HIGRA AR ER N, FELRERENRZM A,
PLBUR 288/ 2 B R AT, AU SR RFE R e, SRS RLT
RAEZHNEABALSUEERRTREH TRENER, FERNTEFHBLERBHES
A ARRRY, MEEAENTEN G RAMBASNKENELY, FEALTAR
BREEIERMTRESBPNF THAANAKERR, SRRBALWTEEZRM
W EHFEMNEENRZREMSIERE., FERSHANFENR RIRI M AL
ERE, ERARAMTHFFASMESGREFEABENAS. hERINERN, u&
AMBESEMIRAEE, WETHEIR L2 ENERLBANBERT Y, EEME
WR A LERBHAWKHRBEIR. 554, ARMFEINEINEEEEN, SHKE
REGHEFRZENHARLEHRENR., BERARNGRANFELRA LA EHHSA
WAERR, BABRENE, TREERERMNEROEBES W EEL, MHHTH
HAAMEEETEZPN, BEBIMENRMERKES 0, HERAAEREH,
FRHNA, FAETHENSESUMELMNRRTESE THARNEESETH,
FHAXRHEERT, AANAREFENENX —ALURETIEE, SLThEMS
H, HBIRAR RGN PRBYRIARER —~ENXE.
3.2 mkREBELATE

B ik 23 A B S s W VR 3 43 T /2 Kabata OB TR . M ATTIA 0 %
B MAESMLMBRBEA B, BRIWHARLEREN, BRAaNIHARKIEES
HEFEZHHL, EREMLMIRA 290.12 x 10°/ ml, BHKEN 178.87 x 10° / ml.
MmESEEBM 37.55g / LMK E 3024g / L. MEAEOSERANMHEMFE, BFEAY
7.49g / L, 0 8.39g / L. SRMAITHATEILE RIVN M M P 1EEE BEHTL,
mmEFSEANAEATEAFAETEER. IRRTHBAANTENARANGEE
A 41 40 M i /0 Ay BRI

T ERHFEARGIER ME RS P H eSO EL, #8Kkath, $HREEK
BARF YR P EHWARE, FERE, HBRMERF LD HI 3 B A b 48 3 5 7 )
AP RRE L, BRAMEHAERE, MHERRZFAE""Y. 68wk
mMFNSAN, WEANIDEMEERSREEAEEER. FENERUTL5HAaTE
WA A AR ERGIAR, FHTEEREHTEERSR, REEH#—FH
B, T aMaaamnEMastRe, TRSEDMENIMEE X,

FEBRNEFRFERS, 551 HA R M BE K 40 A A% 8 5 v L R VR o i v 5
E Ry E, HR—ROE, BRONANESSREEAS. XWEEERTHE
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THE LICE DISEASE IN CULTURED BANDED GROUPER
EPINEPHELUS AWOARA: PATHOLOGY

Wu Zaohe, Pan Jinpei and Qin Qiwei
(South China Sea Institute of Oceanology, The Chinese Academy of Sciences, Guangzhou 510301)

Abstract

Pathological changes of tissues and blood of the banded grouper, Epinephelus
awoara, infected with the copepod, Caligus nanhaiensis, were reported. The copepod
is harmful to the host as it feeds on the tissue of the gills, resulting in the breaking
of the gills. The tissue proliferation was not observed in the damaged gills, but the
increase of mucus secretion observed. Blold vessels were broken resulting in
hemorrhage, and the end of gill filaments became pale. As the blood indices of
diseased fish, the quantity of erythrocytes per unit volume became less than the health
fish, but the level of serum calcium content was higher than the health. Significant
changes in contents of potassium, sodium, urea nitrogen, glucose, cholesterin, albumen,
total protein in serum were not observed. '

Key words Epinephelus awoara, lice disease, pathology, Caligus nanhaiensis



