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BE R AR A T R 5 BT 5688 ( Hapaologenys nitens ) FI 52211 8 ( Lutianus argentimaculatus ) 4] 5.8 K&
B BT N BERE , B FE AT 2 A S AR AR A 7 A SR LR 2 AR M . 45 R B UR , R e B [k T (0 IS I,
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1760 ~2 210 Ix BREF T 195070 845350y 41. 67% F135.00% , 1€ 39 ~59 1x 3k 8.33% H116.67% , 4 cm 417£ 38 ~
53 IxfY S i 2K 41. 67% , 12 780 ~2 980 Ix {4 8.33% , KK 1 em AYSELT A B EAE S T AR, 29 i S A
[ 61.00% , | 2 A= K, ot 6 B Jo 174 35 4 W S B0 0 5 4 em 20 6 P €00 JFS TR G 0 386, 7T X 2R 6 RS R YD 306 3 1k %)
63.67% . 1 cm LRI H %K 55.67% ,4 cm AR 25.00% , TEFHE | em/s BIELL T, BT R LK, B
50. 00% 7245 ,1 em ZHAEE 3 om/s BT Z i, 15 3 98. 67% ;1 cm 4TI 2K 96.65% ,3 cm 14 cm 4]
HI TR ZEAN N 6.65% F1 3.35%  WFFERI, Rh e AN 58 10 AT A FHIE R E A & B A2 4k .

KRR R EEH  SRLL AN LT AT kg
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A RO A7 HEfA Gyt i ReE RS
P F A Bl AR W) RO A IR S B 5E
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Gisbert et al, 1999; fi] 7k = &%, 2009 ; X ¥ 7F &,
1997;2014a,b) . HHT, BEF BT CILRK ™%
BE—AE T TR IS R (9K 75 55, 1985 ; Br 24 7R
1991) . JREEE N AP AT N AR 2 U 185
Kk B H F AR 2 il il B ik EoR
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1.1 AR EYIF

ARG AE P [ K PR 2E ST Bt e VK R AT T
TRIINASS Bt 7 o a3 FH £ 0 0l D RS2 N T %
BTSRRI Rl R 200 B2, 2241 i 600 FE,
R E MK FE bR 1.00.2.00 3. 00 4. 00 cm;
RHf RIS R B M BERECH AL S 25 ~30 d.50 ~
60 d.75 ~90 d.100 ~ 120 d, 5218 8 K ECh Ik
J511~12d 17 ~18 d 30 ~35 d f145 ~50 d,
N T IR R CF IR £ brifiiR) LIRS
X123 4 em Fon, RXEATHEBNAS AR T | fil R
TOIR BRI TR 57, 0 3 do BRI K T
FREKTGA , 150 Vi Al R B Vi DX 28 5 T e Rl
g, 7o B H K 1K, oK 5 KRR Y
2/3,

TR H (] 7K A6 P A T K BT 2 PR R AR T
KA 26 ~29°C, £h BE Ky 28 ~ 30, pH (/8.0 ~
8.2, A 4.5 mg/L L I+ ,NH, -N 7 0.03 mg/L
PIF,NO, -N 247 0.03 mg/L LT o I35 A [a] £ M <]
BT HIR, BER 2 R, BRI i O 4G
1T HRAIE,
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1.2 m&EiEtRmNE

BEALAF IO, BRI T B T 2 fa A 3R
K3, PR e ) A ARG A AR T, I BE A
FEE] 0. 0lem; FIHL ¥ RFFREE K51 E) 0. 001 g,
1.3 [RBREFAE

IR O K ITTE F A 7K A (50 em x 38 em x
30 em) o AEREHF SR 0 S TARARSERY 4 SFATIX
S 0 | R N = A NN LR SR v W g e
20 By 1 2H, DN 4 b 60 109 1% 5T 43 B A i A g
o IR A G, G 1EHIE N 2 min BT AR LS,
HELEWEE S min, IO & FUE XA AT AR, ROE
3AEE A, IR NI 2 Ia e
1.4 BRERK

e o [ ) £ R NIV v e 8 o
MERHRS ~8 cm B HPA HEFUS#T T ML RDIRHES
AR IR DA M, AT S DA 1 DX U B0 el 7Y
WS, B P2 37 BT 5 T ) b 1 T AR R SO 25 o 1l
1420 o 1A, POKFER R RZ A . 5
NG, e ik Hd B 2 min FEIF AR WSS, % 21 WL 4¢
5 min)5 , iCSRA X E AN MR, ZE3ANER
4RI SE RN Iy 2 3 e W HME
1.5 @&midi
L5 1 #miEatr XEmAKMEAK 60 cm, 5
10 cm 15 8 cm MIEFRKAE . T 00 00 I i) ¥4 43
K40 cm 95 8 em . & 8 cm, 2 E Z M55 (1981)
BT R 2 23 ke

V=0/S

oV KRR 3 Q it 5 S KA
Tk 7K B T A TR

TRBGHT 1 dORE A KRS A B0 547 38 1 9
1, B BEALR S R M it A7 s, S ik 3
2 min, SRJ5 IR P KRR T Ry 1 ~ 15 em/s,
HPHE 1.3.6.9.12 em/s FE3f 5 AN b B 5 41
T 5 6 B 1) 2 6 A6 10 min 2 P Sk T
[ 396 ] K 7 T P 40 b (i3 THE 2 5 BRI
I3 (1983 ) FtRMI% (1988 ) it A :

F=73%n/N,

AP F R (%) 30 1855 i(i=1,2,3,4,
5) R AR Sk ER 5 1w A 1250 19 18] 395 [ 2K 3t 7 1wl Y I
HCR 10 s WHGRTE 1 %) 5N, 54 (= A, B,
C, D) 7EialE i A B SRR
1.5.2 TimAT A I E R ITE A KA
(40 cm x 30 cm x 20 cm) , 7556 T S5 LA G AL A X PR
T P ZITE 2 L, — 1 ATKAL, 5 — o K

fL, thRFL B FLAR K T A K AL, H B K 5 A6 IS 4%
%o AR K AE A [R] 7 79 7K O S B2, K 7K A8 4 43
T X AR 1R X g T KA TR R E A
w20 oy 14, ik M B/ R E N 2 ~
5 min, FEHAT PRI IEH 5, 9875 Bhik , BE [ 5E i
S (E, R X6 0 7 TR0 X A L XA 20 A1 ek T
IKFFSEITTA] DL K g K PO B R S I 3 4>
FELH RGN Jr 2250 Hr R M .

1.5.3 #oriis ke s Ky E B KA
(120 cm x 38 ¢cm x40 cm) , B KEE D XIS N
1.2.3 .4 3t 4 A AU &5 19 IXBE, B A KB
30 em, FEARAOTRHARI E 3 35 60 W 1) HOGAT/E R
JGUR IR 1 R ng BRI S5 48 1 B 12,
KA J T R R A5 1 58 X I XA o 3 X, dd
A s I HOGKT 52 B, PR BE T S6 RE {8, 1
25X A RREE S 2 800 ~3 100 Ix, K5 Xk 30 ~ 70 1x, 53
JEIXH 860 ~2 200 Ix, AHe g 20 2oy 1 41, ik
BRI EX R B . g AT, Sk HE
B2 min FEFAEMEE, ESUEE S min, il 745X
(] £ 53 A1 %

1.5.4 il B AdEE L SPSS 1AL BT,
HMTT 220 Mt CANOVA ) e A 36 A ] PR 51256 41 [7)
25, W2 R BOE NP <0.05,

2 #R

2.1 AEKRRPHISHE

AR SR R 5 1B AN () R 5 ) oA R A
F 1 ne A Al UL ARpF SE B A (el £ @R T
I X PR IR R A R B U B A K T
HERTXHE 3 FP@mEs. MK 1 em 15
ZLHT AR TR R R 2] R T 3 R
@, BAFE BBV 2E 5 M RER A AR, R 2 em
I3 cm 21 SR HT BT B (R R Ve W] R AR, X
LU PRI A A 2 R K 4 em BY5RLTH
BT 2 56 5T 0 R 5, T RS S (5 56 J5E Y 3 9 ik 3
63.67% ,
2.2 BRHERKMEMBESM®

WLEE ], AR S5 98 155 2000 94 1) B B ~J M A
T A SRR AR I B B B > MR A R T As
ECE 1) o BT ATLUE R Tem BRI 526
Betb ~) AR 58, 9 50. 67% 52 cm F1 3 em 4R 5
B P R P P 43R 4393l A 40. 67 % F1135.33% 34 em 4
¥ 25.00% PEFEERE S T A REF B 1 A 1k
PERR B T ] (H N GETH R 7 AT, iR I A E
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FYEE LK (P >0.05)

R 1 em 211 55 211 B B B o) M i, Gk
55.67% . BEA&E A EPERR R S B 0 L2 i
[ AR 2 em Al 3em 255211 0 00 B 1 40 R

R 50.33% 1 35. 67% ; KK 4 cm 41 (1) 554145 B
{0 25. 00% BRI i . R4S 55 2100 A BRI
27 SN I (SR v NI T =y S i/ S
(P>0.05),

®1 MNEERANERIHEFREESRRRPHISHER

Tab.1 Distribution of Hapaologenys nitens and Lutianus argentimaculatus on different substrates

ok LS ARV H B 43 A %/ %
- cm =] 41 i
1.00 52.00 +4.54 29.67 £3.31 0* 19.00 £2.67
S 2.00 63.33 +2.50 16.6711.9? O." 21.33 +£1.75
3.00 73.67 £5.62" 8.00 =1.45° 0* 19.67 £2.28
4.00 76.33 +4.56" 0" 0! 24.33 £3.37
1.00 25.33£2.53 61.00 +1.54* 5.25 £0.44° 9.24 £2.01
ST R 2.00 35.68 £3.45 45.47 +3.51 8.15+£0.93* 12.33 +1.89*
3.00 45.00 £1.67 11.00 +1.88* 9.08 +0.33" 25.18 £0.96
4.00 63.67 +1.33" 0" 5.21 +£1.38" 32.65 +£2.51

T A5 8 b7 71 a A B TE2E 5 (P <0.05) s 071 W JE 3 22 5

Notes: Values with the superscript letter in the same column indicate significant different (P <0.05).
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Fig.1 Percentage of H. nitens (a) and L. argentimaculatus (b) that prefer cave habitat by body length

2.3 AERETHERME
2.3.1 A Rl R ETE A R P T AR
AU 2-a firs . AL 4 MAK ARG ATE 1 em/s
ARG OL T T AR LK, y 50. 33% Ay, T H.
FARHETRRAA K, 1 em FI2 em 4] #1417 5 6
FE 6 cm/s 19 em/sTRI T, F i K 5 510 96. 34%
F198. 33% , H.Fifi & i A 38 I, o 22 B0 02 B
3 em4 Y RHHFBEHAAE 9 em/s TR T BB R N
97.67% ;4 cm 41 RVHEEHNAEL2 em/sTRH T Y
BRI R, R 98.48%

SRLLH B AE A W) 3 2 T G A2 Ak n 1&] 2-b B
No AL 4 AR AR ATE 1 om/s PIFHLT, 4
PRI AR, 50. 00% 7547, T EL4% 2 fi i R
ZRAK, 1 em LA HERE 3 em/s i, ¥
TR A, 5 5] 98.67% , H.Fifi 5 I o (34 K, #4 ik
KU E T2 em Fl 3 em A4 H 837E 9 cm/s
T B T R e, 4 97, 24% i 97. 56% 5

4 emZH By E LT WE N AEL2 em/s HY I T 5
T A 99.33%
2.3.2 TmATA Al EEE A K Y B TR
TR BRI R (R 2) o

REMAHAEK2 em 3 em Fl 4em Fh5 G2 68 2 A
TURAT N . 4 em 4LREH B2 6] 1Y TR 71. 65% |, Ti
A2 I ) Fe 4 A AR AU ER 25 14 R, 2 em Al
3 emZ Rbf FE O I T R WA N4 em 2 5 2%, 4333
A 31.65% F140. 00% ;1 cm#H ) &7 2 67 b /D %%
Z 5T, T3 3. 35% .

TR 1 em 4155 210 B4 1) T 9 2R 3k 96. 65% ;
2 emZHAMARBYTRAT AN 3 em ZHAMA R T
22y 28.35% , Toi it Fp S A o AH XA B T B 7
AHEIAIREE ST ,3 em A1 4 em 41 1) 48 21 4 84X
WS 5T, K245 B A R IX, T 22k
6.65% F13.35% ,
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Fig.2 Rheotaxis of H. nitens (a) and L. argentimaculatus (b) by body length at different current velocities
x2 RHEERBAMEAERTRITANELR

Tab.2 Adverse current behavior of H. nitens and L. argentimaculatus by body length

(s s ik X/ Tii X/ Z W
cm )= )= i [&]/ min THE/cm TR/ %
1.00 19.33 +0. 14 0.67 £0.11 2.15+£0.57 26.68 £4.76 3.35+0.76
S 2.00 14.67 £1.50 6.33 +1.45 3.55+0.57 14.50 £2.15 31.65 £3.42
Rt ]
3.00 12.00 £1.29 8.00+1.12 7.50 £0.82 7.45 +3.45 40.00 £2.73
4.00 6.67 £0.73 14.33 £2.05 10.08 +1.34 6.32 +£2.56 71.65 £2.19
1.00 1.67 £0.43 19.33 £1.56 7.55+1.53 45.52 +5.72 96.65 £1.79
0T R 2.00 15.33 £1.50 5.67+1.05 1.53 +0.21 35.08 £9.25 28.35+1.28
3.00 18.67 £1.50 1.33 £0.16 2.67 +1.53 11.47 £2.28 6.65 +0.48
4.00 19.33 +£1.00 0.67 £0.13 1.23 £1.53 7.65+1.13 3.35+0.23

2.4 RIEEHATNEIEFEENN

R R M8 A K B B f PR Bl A K T AR
(3). tAK 1 cm f12 em ZHfa7E 1 760 ~2 210 Ix
REEE N A 2 de i, 400l o 41. 67 % Fi1 35.00%
1E 39 ~59 Ix MR Y 40 Aii R A%, N 8. 33% Al
16. 67% ;3 cm 417 689 ~752 Ix FB I T [y 49Ai 3R £
2535 40.00% | TiAE 2 970 ~3 214 Ix (4345 ANy
16. 67% ;4 em Z17E 38 ~ 53 Ix [ G RESE B 1940 AR
RIETE 1K 41.67% , TiAE 2 780 ~2 980 Ix F (/44
A, UK 8.33%

a0k Hicm -
| 2cm

30} E3em
L Ed4em

I3 A7 B/ %

Distributing percentage

I <

—X

—X =K
6 B R E /1x

Illumination
—[X:2890 ~3 165 Ix; —[X ;1 760 ~2 100 Ix;
=X 1655 ~852 Ix; PY[X ;39 ~44 Ix
B3 AEEREBEETHERANSHE
District 1; 2 890 =3 165 Ix;District 2; 1 760 —2 100 Ix;
District 3: 655 — 852 Ix; District 4; 39 —44 Ix
Fig.3 Distribution of H. nitens under different

illumination intensities by body length

KA BEEE I 4 R, R 1 em 4
TE1 926 ~2 210 Ix ME T B4 RXEmE, N
43.33% ,7£ 30 ~ 80 Ix M T (404 2 3.33%
ZREE(P<0.05);2 em 4% & 5911 R A1E 660 ~
900 Ix fIRIEE T, Jy 46.67% ,7E 30 ~90 Ix fl43 4 %
N3.33% , 25 B % (P<0.05);3 em Z17E 40 ~
800 Ix [ 4> i R B 5, N 33.33% , i 7 2 845 ~
3610 I/ RN 3. 33% 34 cm 417E 35 ~45 Ix
(40 A R A 5, g 45. 00% , 763 065 ~3 114 Ix [ 4y
A1 2,1 8.33% .

o 301
&b W lcm —
E 40F []2em
L5 2 H3em
a2 N
3 o0 E4cm
]
& 20f
=
B
.2 10H
)
0 25
—KX -K =K [IEES
6 FE 3R B/ 1x
Illumination

—[X:2 856 ~3 165 Ix; —[X:1 926 ~2 210 Ix;
ZIX ;750 ~860 Ix; PY[X :30 ~ 80 Ix
B4 AEEREETEIEANIME
District 1; 2 856 =3 165 Ix;District 2: 1 926 -2 210 Ix;
District 3: 750 —860 Ix; District 4; 30 —80 Ix
Fig.4 Distribution of L. argentimaculatus under different

illumination intensities by body length
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3.1 aRMNEREERERSIERE

HRAE SCHRGERE , T F f1 20T S 5T 119 3 o, — A
JURPZEAL: (1) 2508 IR SRR 16 IS, X 28 #2811
1Tl HBGR G2 , Ry At B 0l ik e T80 3 17 8 G L
FEWE I 5 (2) A0 O i A 5 e Bf S99 AR T /K RS
XA R R RAR 2, A7 S, KAl & i R E )
22 R IR AR, X G IO ) 35 385 7 1 5 4G, b Ve
AW o3 A 5 FE AR SR DI AR 5 (3) A A E SEE 7 2
1717 235 HLAT — S R U 14 7K Sk, 3k 2 1 206 G I 11 3
55 B i > P AR BE R AR A OE (] KA
25 1998)

b BE RN R LU B g b R R K A
BIPEPE T X 2 Fa 2 THRIRE Y s E S,
PG SV ER T 7K OIS, X IR BT A AR R 1 A4 0 7k o
ARV FE R T R R LI B R B S T
A S ) BB . Bl A AR R X (G L
R BERR B i TR o AT II S 4 B FA K Y
RV FE AT AS [F] 0 € A9 2, IS B A e B M R
Xof FR A €5 G 0T 1 A PR MR B B i T R AT
5 SR LT AT AT S R TR A e PR B T
How 3 it b E A o (oS ik 5
AIEPEI] B T R, 5K ¥4 55 (2002 ) XF JH A £ ( Myxo-
cyprinus asiaticus ) Y3 & F B BOSHN B0 IS 5T €415
TERR B AT TS, BT AR 45 R 5 A 56 B i iy
SRLLTR A R 22 5, IR AR 0 7400 A6 3 B B (B
RIS ZE R e [T AN Y DO NS RER PN
JERTIIEFER N 60% , 5 HE 3 Pl 4 ik BT 4 (4 40
P, A R E 25 S0 B R o) 1 A 2,
b VG )RR X LI A K R B W B A A B3
HED Ay 7 38 fin 4t /N DR A ) R K 3R B 22 T] 1 s
22, W T R AR TR AW o ARHE X Rl > Pk, 7
SRLLHR AR A 0 B B, TR T R 85 A A
AR,

32 BXRBHEKMBRESIENTK

B AT R M A A AT . N
HER A BRI O3, B EEAT A AT LAYy 2 R A . —Fh
SR AR WA A HUE T SR BB B AT A 5 o — b
R A 1 2B ) A 3k SRR R IR BTN T

AR YRGS 25 R R, Ak TR A K B B Rl
SO AL A TR E S BT 0 S HIE R
)@ EWEAKF, A ERMET, X 2 Fifary e
PR o K %A (2002) BF ST TR A fa R

RE B ERE I, KRR T 11 H LR %k
PR A (B3] 13 H iR S L AR R
BT . Rl e S A 2L 200 59 501 AR K B BB R
PERAE A 5 IR NG £ 500 AR 16 s B b ) PR 28 L BAT
—E AR . HED X AR B AT o 2 X 2
SR R B AN S8 I DKORT Pk R RE B0 e
RIEM . TR bR BRIE RSN HMETE R T,
FEZK P T I I A TR ), AR T 2l AR R
Y-S 7= 8 W L N e

3.3 aXRHERKNERESTESEENERYE

30 YL T A R S I — R, T T RE ) A
TH ARV 28 MR 55 1 2 e AR 2 — (5K
ik, 2005) o AN 32 AL | il L
R et 554 Rl s B B EIE T E 1Y . — Mk
VNI LSRR ARTI A=A A3 IR Y e Ry (& )
LT 1) R R e UKk T 18], T DA R 4N Ry o £ 28 4
il Pk B S e B (T SCHRAE,1990) o AN
AR R Ty R H RV BT D E 1Y, K
s O TR R KA A B AR
PG — B P A0 R DO R 1 4 o B o7, ERLTTT HE 3 T
Bt (R4, 1998) .

028 R A K B B i i 7 o — P 2 2
KH o KA (1998) WF5E 1 il ( Mugil cephalus)
HHAR & WA SR, ke BUHAT (0 BDRE F AHE
N, B R AL T A A iR IRl B 3K bk
Uik, — BB TR ok 7K, BV AR 285 R HE £, 3 A 5
WMIBE S S AL S MA PR & 2 5 A B A LA
N o ARHE R A ATy, TR AR P SR T K
— TP EOK B w4 K R B SR K,
TE R B E B 55T IR R R K, B2
JKAAE AR KBRS 45K ik 4 & &
K AE AN AR A f UK BE ) EDRHE Mk |
K LA K K ARG 55 PR 3R 25 o

AR TR0 I A5 R 58 6 5% 21 AN R R/ N R
(R B R 28 S0 R B i 1 — i L 3R
SR, REAS T2 3 TR VK , LI ) B 7K it 1] 1) 22 Ak T
UL 5 TN T AR AR 58, — MR S K
Tio R IRIRRENT &, AR R T SERE S 5o IR (1 3L
HAE ; B T WA A R S AR e I R A, 2R R
PEIE 32 BKIR A7 W 2 SE AR A 2 R TR e . A
HHTE W, B4 (Plecoglossus altivelis) [B]3EER 1 15
DL R K, B AR A e B Al 30 K S
AR EAE 15 DL BB SORARIL A 4L, LT 27K
A b A K SO (AT R4, 1998) 6
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3.4 BXFHERMEELESERAENTN

A EOGHE R H SRS B R 45 R, B —
Fofr e AT HL 0 R RE VO R, O 48 TR 1 IR S
7K )2 B2 B o ] KA 45 (1979319805 1981)
FAAL G IRLWESE T 65 ( Pneumatophorus japonicus ) |
FLYP T 41 ( Saidinella perforata) 88 ( Anguilla japo-
nicia ) HJ 8 1 Fa GAT Jy , 45 3R 2 B EG 10 38 B IR O
0.01 ~14 Ix,fLYP T X1 0.1 ~1.0 Ix B H I
o7 5 R T B8R 4 £ 3 P RE IX B A KR B R
M 10 ~100 Ix BF#EEEE 0.01 ~10 Ix, M
MR AT LB AR H G R B 55 R S Fx 2 )
MRS B, BB CRNAERE B8 M R %)
KA ATRAZ(1983) WFFE 1 AN [F] B2 T fifi &)y £ 1) 45
Bk, 25 2R 10 7 i 40 £ 0] < Y 40 B 0k B 52 O IR R
R AR, HAE 100 Ix I 5 s o

— IR, AT R AR L 4 2R, # 2R
JIT PRI LR TR 250 B AT Sy o LA 0 kA it 45 2R
(Clarke et al ,1981) , FEJGHEIE 45 R R, Rl 2
AN 52 210 BRI AR K BETE A R IR B 25
J e B S R P A [ Y, OO R AR R G AE K
MR JEF(1999) #FFEIA M TE 250 ~1 500 Ix
MRERREET , 1 [ &F (Acipenser schrencki) 7 60 H #% DA
R R GHE R WA £k, 75 60 ~ 120 H 14 1] #5386 , 71
AT MR , HoB AT o RSOt Ja Rt
A T IN RHT BE B AN S LU B AU T SRR
BRI, 2R MG (2004 ) Fi K AR A (2004 ) 4351
% T 50 [ K 35 £ ( Pseudosciaens croses ) ME 4 £
G , A A PR R e 45 R R BE e
R KB

TEFPEG AR i AR B A BRI B, H
B TERTE G5 1 /Kl , 5 ek 1R 5 4K 28 J 7%
B KA JRy B 7K R S R BT T 2 B H e T, AT AR
ANl X O BRI AN [ 2K DL e & K B B ia
6> E AR B AR R B A 3h 2R
e AR B 456 H Y 5 55— D7 T, W rT7ER ) R
FANTOGUR RRST , fe A7 s s i Az sl i, LA
S e P IR s S rhE (B 523K ,2005 5 2 BEAN
&: 2005) .
3.5 MERFHEERTANBAZN

AT HBR T 5 H SRR SRS S A
ZHh A AR R IR A 1 (%7 R B R
BHEE) BYRZ R, 2R AT M AETE 2 B Z R0 I 7 R
G TR SR TR, AR SCAUR £ B — FR
R B AT N B T il . T — 2B T &

Fobt S AR 2R IR 5 X AT A5 ] ) 58 L S B, A R S
TEPESR IR CAN I A 2 M A 25 2 BRE, Al
HOR A PR A

S Lk

B, X SCHB, BRINEE , 1981, JLRRR K 2 35 28 Tk g 11
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Early Stage Behavior of Hapaologenys nitens and Lutianus argentimaculatus
OU You-jun', LI Jia-er', LIU Qi"*, ZHOU Hui'”’

(1. Key Laboratory for Exploitation & Utilization of Marine Fisheries Resource in South China Sea,
Ministry of Agriculture; South China Fisheries Research Institute, Chinese Academy of
Fishery Sciences, Guangzhou 510300,P. R. China;

2. College of Fisheries and Life, Shanghai Ocean University, Shanghai 201306,P. R. China)

Abstract; A comparative study of the behavior and physiology of fish species in different ecological habitats pro-
vides scientific information useful for polyculture in aqua-farming, a method that fully utilizes the water and adjusts
the species cultured according to market demand. In this paper, the behavior of cultured Hapaologenys nitens and
Lutianus argentimaculatus during early life stage was investigated, aiming to enhance seedling production of these
species from the perspective of behavioral science. Experiments were carried out at Shenzhen Experiment Base of
the South China Sea Fisheries Research Institute. H. nitens and L. argentimaculatus seedlings for the test were pro-
duced by artificial propagation and assigned to four groups by body length (1, 2, 3, 4 cm) with each group tested
in triplicate. The seedlings for each group were acclimated in rectangular plastic aquaria for three days before tes-
ting and fed brine shrimp. The experiments on behavior included substrate selection, hiding, rheotaxis, adverse
current and phototaxis. Experimentation was carried out under the following conditions; T, 26 —29°C ; salinity, 28
-30 g/kg; pH, 8.0-8.2; DO, >4.5 mg/L; NH, -N and NO,-N, <0.03 mg/L. H. nitens avoided red sub-
strate and preference for black substrate increased with size. The smallest (1 cm) H. nitens displayed the strongest
tendency to hide (50.67% ) and the tendency decreased with size; 40.67% for the 2 cm group, 35.33% for the
3 cm group and 25% for the 4 ¢cm group. The rheotaxis rate of H. nitens increased with size, from 3.35% at 1 c¢cm
to 71. 65% cm at 4 cm. The distribution rates of 1 ecm and 2 em H. nitens groups were 41.67% and 35% under
high light intensity (1 760 —2 210 Ix) , decreasing to 8.33% and 16.67% under low light intensity (39 -59 Ix).
For the 4 ¢cm H. nitens, 41.67% were distributed under the lower light intensity (38 —53 Ix) and 8.33% under
the higher light intensity (2 780 —2 980 Ix). L. argentimaculatus of 1 cm body length showed significant prefer-
ence for white substrate with (61% ) and tended more toward black substrate as they grew. No L. argentimaculatus
of 4 ecm body length group chose white bottom, but showed strong preference to black substrate (63.67% ). The
percentage of 1 ecm L. argentimaculatus hiding was 55.67% , but only 25% for the 4 cm group. At a current veloc-
ity of 1 em/s, the rheotaxis rate was relatively low, averaging 50% across groups with no significant difference ob-
served between groups. The maximum rheotaxis rate occurred at a current velocity of 3 em/s for 1 em L. argenti-
maculatus (98.67% ), at 9 cm/s for the 2 cm and 3 c¢m group (97.24% and 97.56% ) and at 12 cm/s for the
4 cm group (99.33% ). Under the same condition, the adverse current rate of L. argentimaculatus was 96. 65%
for 1em body length, but only 6.65% and 3.35% for the 3 ¢cm and 4 cm groups. In conclusion, the selectivity ob-
served in both species during early life stages is associated with, and changes during, development.

Key words: Hapaologenys nitens; Lutianus argentimaculatus; early development; behavior selectivity



