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Table 1. The comparison of characteristic values between reversal and normal
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Fig. 2. The sketch map of optic nerve and viscera of Pseudopleuronectes Yohohame
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Table 2. Growth parameter of normal, reversal, colourless and both reversal and col-
ourless flat fish in artifitially cultivation
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B 19,4619 15,6507 17.9544 17.5479
N 6 6 6 5
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f 4 4 4 3
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Table. 3 Comparison of F of body length parameter of different categories

il w5 FOE R B K

elassification code name leveol of significance of F

i1 fir 1 Fyy=T741F05 - 6.39
normal Fp,=18.60F00 29,12

e £r 2 Fiae1 464100 =2.5
reversal

6 £ T 3 Fopy=104.95>F) 9 ~9,12
colonrless

WG 4 Fi3=11.20>F101=6.0

reversal and eolourless

Fy4=9.29>F485-9.12

B 8 IR, BRSO R G AR RERERMEZ ANERIRKBE
by EEIE 60,01 F1 0.05 KKF LIXBIBH  Hpdifr H A A4 iy B
FKHEFE 0,01 BIKP b, FoAt s R R TR AR S5 HRIE 0,05 KK EXRBE,

%) &

1. TP SRR B, 30 i 3R S K A 48 K & MRy B B SR AR AN Y AR AR 3 5 ML
RELAER, EBEEMRRESTCMERRE. O, BSOS HRIE
%, REFHARME, ATHEZHBEMTERAEEERBREI-ENER, ER-RH
e SRR KRR R RE S B —FER, KEERARHAMER LRI REEN L
EELIEAN ST X RDEREAREN, AR SN RFREREZR. S4FHHHL
ABAEFRUNSTXRSPML X LHRLER, ARGANEREELLRHEE BT
B, RIRBEX 7 MR, W0, AR A AN ER W, RERER™
R SRR LM E W 5 AW ER N R, RTHRSENMNENE,E0
T . i 8% F S RS T AR IR AR A2 T B R L

2. BRKQSHAN, KR AHALRENLE %ZE?EXT%H@@?@#HI—J, AFRERL T
PREZE B0, B B4 T A5 0, 355 32 BRSO 0 AR O T 300 457 A £ R AR A P O 3 A
o, HFEBREM, BHOMRTZN, B ERRK R, RN QLT REARE™,



98 K PO H 1n

EEFH 2 BATEROBMRIROARLE, WHESMFRBERHE—-, K2
FFAEBTE FR B B AT & KR UL,

3. MEAFHRMFBCKLBRRS, HRABLEN AL ERRORED>, B4 HA
EILGHEG RN SRESHFR R, M. BFHBOHRILE, B8 (TR &
25—30%, HEBRBERILEINE 4%, BRBMKILHILSY 40%, T EHEH B TH
BOEMML, KPRERTBERTPREES, HRESECAZMW, EX W, W
s S, mEHSN, HEL 55%, ENRHEESE Y 52%, AL Mg
677%™, LHWEFHFEALETHERNEGRE, BU T FLAPREE, WBAR,T
SRR AR EEKRE R B 1982 RSB ILET E8, KA KK, &
FHEE, RENHLE; 1983 SHEAS TN LE, KRRE, XERTHRER,
AR L 79.5% 1984 SERAWE, BAENE 1.7%. MNASTHEEH LAY
FAEE, PAEMAKIRA TR, KRS EPI AW 7 E e A —
ATl

4, REALETRSHEMESHFRUACEN S EE ST - E0 A Qr—
7.95%), MAERTFL RS, ZPERE 11 BEX, “ENRTEFABEER(ER O,

4 AIRTHURZHERET D LHLES
Table 4. Froportion of reversal individuals in total

| N
H L] —omoe g 1lo—g lr—11l10— __oglom et ito—p| B3
date 5.18—22)23—27128—6,1j2—6 [7—11{12—16}17—21]22—26[27 7. 1)2—6f7~11jt2—15] ftT,

For- R
death total 249 122 592 12,354 30T 12.876 | 494 | 178 683 478 | 686 | B24 (12,610

R S

pribind
death total of re- 9 4 16 601 26| 7o 9 1 ] o 18| 18 | 286
yvarsal individuals

BEARTEL (%)
proportion of re- 3.61 8.28 2.70 12,66 0.84 | 2,48 | 1,83 | 0,67 [ 0.88 j1.880.90 | 1,68 | 1.871
versal individuals

WR AR, IPRBEABRTRER, BENHEK. 5 H18AE7 H15 H, #FEx
12,610 B, Hep @Atk 236 B, 15 18.71%, S5EMI & 17. 620 LR lgE, HiEs
FiL, EERFHAHHPBHXBASZR S, N\EAFERBECNFRUDOHERH, X
BAEREATEN, KRN ARIERNHA AR BT LE N EAREE
X, EERAERXAEE. 2 BRMEAE RFHAES ST H. IBESRE
A ERBOF BN — B EHBHEARN T H B RERRFFTEFT RROTE,
HWUENREAAZE S AERSMECENET R ENEREW, HREHAET

TS TG-Sk B S R R 7 88, TR PR S B O XY RAR TR RO Y T, FE R I — SRR 5 AT
R Gk



234 BT ATRPE PRERIT:  3R3E AR M T R 000 B RASE 99

$ % X M

[1] FELIR,1968, fm3esrRae, 521642, FHEHEMP),

(2] PBEFAAL 1980, SRERMERLMREDESR. TR, 26(2):188,

(8] SKFHFMRZ,1965, HWEaHLEEERY,288—209, BEHRE(H),

[41 STMMTE,1963, REHIE,B21—531, FHFHEH(ER),

[B) HWpeiess, 1962, RS Fredh(Er™ £35), 147—148, BEHRAEGED),

(6] FMEE{H,1955, AMNOERLRE, 1228—1260, TLHET],

[7] Norman, J, R,, 1934. A systematic monograph of the platfishes (1leterosomata). Vol, 1. Psettod!-
dae, Bothidae, Pleunonectidae. P. 342-387. Printed by order or the trusiees of the British museum,
Oxiocd University press.

[ 8] Bepr, I. G., 1949. pese DPecEEIX. Boj. ¢oop B ConpepeasEsx orpay. [11 112841153,

fedgid . MR R E RS R AR,

APRELIMINARY STUDY ON THE REVERSAL OF THE FLAT FISH
(PSEUDOPLEURONECTES YOKOHAME GUNTHER)

Bi Shuwan, Zheng Zhenhu and Lin Ruishuang
{ Marine Fisheries Besearch Institule of Shandong Province)

ABSTRACT A number of young fish which appear reversal sides and
colourless on the eye side were found frequently in artificial eulture of the flat fish
(Pseudopleuronectes yokohame). The percentage of reversal individuals in the popula-
tion varied from 494 to 79.59% and the percentage of colourless individuals from
0.29, to 10%,. Twenty one specimens of the reversal young fish were dissected and
observed, and the external and internal characteristics, tho cross of optical nerves
and the position of the inlernal organs were especially diseribed. The divergencies of
the individuals of normal and reversal in morphogensis and the growth rate were
compared and the relationship between the frequency of occurrence and the local
temperature, salinity and the quentity of hormon used in hatchery and cultivation
were analysized as well.

KEY WORDS Flat fish, Pscudopleuroncetes yokohane Ginther, Reversal,
sides, Optic chiasma



