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Tab. 1 Seasonal changes in the percentages of gonads at various stages of

development in the rare minnow

)= Koal i & Male jir 3 # Female
Mok | BREC 1oy L) | 1V, Veg) | Al | dks ] (%) | %) | V5 V(%)
1990 4238 | 29 6.9 | 34.5 58.6 90E3g | 31 2.7 | 56.8 40.5
4B | 28 0 8.3 91.7 4R | 28 0 0 100.0
sE | 20 0 0 100.0 sg | 36 0 0 100.0
69| 18 0 0 100.0 68 | 38 2.6 | o 97.4
7H | 20 | 20.0 | 20.0 60.0 7B | 31 | 25.8 | 387 35.5
$H | 22 | 36.4 | 18.2 45.5 88 | 27 | 56.6 | 29.6 14.8
ofg | 9 | 22.2 | 33.3 44.4 of | 17 | s2.9 | 235 23.5
wg | o | 8.9 | 111 0 105 5 100.0 | O 0
ug | 7 | s 429 0 g | 13 w00 | o 0
12| 1t | s0.9 | 9.1 0 128 | 14 J100.0 | o 0
19147 | 17 o | 17.6 82.4 ogag | 24 4.2 | 167 79.2

B 1990 4 7 ARIRATE 5 B UM, RFUAKN,
PRI 19.0mm, #REE 0.13g, 1990 43 J 7 HEfAR. Wi7g oh Sk SRR, 7255 HATK
BRFEREAERSRE T, AR 4 DA EG R IR KR GR 2)o AR, 7EH R KE
TR RIB U RGN, IR B EFE T A AR S B e
2 ATHEAETHEHMENERMERT kD

Tab. 2 Age and body size at first sexual maturity in cultured rare minnow
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Date of hatching Age ik (mm) #E (o)
(temperature, food) sexual maturity Body length Body
weight
1990.5.16 B ARAGE R R 1990.9.13 =gy 120 % 237.0 91.49
5'32.0 50.66
1990.6 HAKE . AR R 1990.10.14 j=Ep 44N fF Q34.5 20.85
‘ 27,5 J0.34
1990.9.29 12.2 FTESRAE, E— | 1991.3.4 1V 13 156 % 233.0 20.65

5 12.2 B (18—
24°C) HEFHRE

1991.1.20 ‘jm«zﬁ(zo—zsvc), PERE | 1991.5.18 IV £ 118 & 233.5 20.85
R EMRE

1991,1.20 IE(20—28°C), {EEIE | 1991.5.30 p=gR 130 % 235.0 20.90
_ W, B R

1991.1.23 e (20—28°G), {ERIFE | 1991.5.28 7= 125 % F W= SR
' R xR BHER
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Fig. 2 Number of eggs spawned by rare minnows in an experiment from September 1990 to
April 1991. Body lengths (mm) and body weights (g) of the females at the end of the expe-
riment, and the total number of eggs spawned (in parentheses) are shown after the number
for each female. Temperatures are daily means. X%denotes the mean number of eggs per
spawning.

G 123 RN ERRE 317 %o #HEFFIRE (LT 2—768 i, Horph 100—399 % ZARY
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% 18.5--49.6 mm, {KE 0.14—3.10g), MELXTIRENEA T 86—1 928 hr 2, SFi
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e E A PRI 2 6 428.0—18 999.2 B X BARBRT RN R KX 5 BHEAN
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ErhB R 7R 2,3, 4 BEEN R AT, fE
IV SRR SEON R A R R RIEE (B 3),
HIR T AR LS.  F-INER T 15
B, SIIEmEE, 2 WA EES 1
ST R RN R B R BRI, T
HfEZH A EH0 2 WAHSI B4 1T 2 5L,
RA1,2,3.4 BAEDR 40 IE ATk A B KBGO
e WA BIENIN TSR TS, S8
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(o FEWKXAE— N EEBINIIFES D
RUER B, SR N R ey 4100 %
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n=4720
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) O S e e s e S
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B2 Egg diametert1/40mm)

B3 moaghlm IV HINERIIRS A (199042 3 A
1 G HTF WA, K 35.0mm, k& 1.02¢)
Fig. 3 Egg size distribution in a female rare
minnow (35.0 mm in body length and 1.02g in
body weight, with ovary at Stage 1V} caught in
Hanyuan County, on 11 March 1990)

%4 SEB&ESWESHE=NRREEHLRK

Tab. 4 Total number of oocytes in the ovaries and the estimated annual egg production

in five female rare minnows

B A (mm) TR s \ :
s siafs (e SIFEOR) FrSIRH® FFIED
I 45.5 7757.2 33.3 9200.0
1 4823 " 8721.7 49.0 18999.2
i1 48.0 8613.0 58.5 11830.2
v 37.0 5393.6 40.0 6428.9
v 54.0 11086.0 35.3 9960.0.
i 46.6 8123.0 _ 44.4 11706.7

@ Total number of oocytes in the ovary; @& Number of spawnings in a year; @ Total nu-

mber of eggs spawned in a year.

1) (B GEAANBEE R, GEBNERARE: y=0+ x5 y =0t} y=ac®™] y =a+ bjx3

y =o+bloz; 1/y=a + b/x,
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27225 (Continuous batch spawner),
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Metter (1939)U9 4 fa B F=IRERU R 4324 “— R PPN B7 R0 4 4L P=oR R A" &E
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spawner”UL1516 - “Fractional spawner”Wh™V! & H i X e RIER A AR E X,
Lhr FEBIBINSMELE B RER S RS TR W E —E I —R S Ry A “—
W 5% R IR (B =007 )0 B A X AR B A0 R 43 05 i SR HE R A % B R
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N Notropis leedsi KIBN AN IE7E T8 Z1T TP RE 2 R ON R 40 O H U RRERE, T8
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2 EoIE: MEMNEEEnF 173

3. EELERRON BRI E BAEY, E-NERMN 12,3, 4 BRI S R
REBRBFH, TR TN MT EESRRE, ERSRTH MFEH
I

HTHE aRMEEAYE RN TE, BadkllE e ESE RE S50
KA, MILHEREE, Notropis spp., Pimephales spp. F—ERVHT 382 5T IR0
ot £ 2 7= R R TUHEAT HOR I , 38 B7 2% R 28— 2k R R £ /0 (8 IR Z D e A
IR S B AAIN R IR HE A 2o TR 00 “ 4 F I S L7 B 2R A, SRR T
R RIS IR AT ﬂ?%ﬁﬁﬁﬂ%ﬁ‘ﬁﬁﬁﬂﬁgﬂ%ﬂﬁ)ﬁ%, L%F‘Qﬂ%ﬁxﬂ’}
R, 22 % (1975)" R IZ 1A B 0, ‘

TR, PO R A — RO RE I , R IR B4 PR R A — Rk
HARRMRAERREAR AR T EE, AnEaps—6— /J’KF‘UD NE—FEZR
FEERN FEZINA , ZE T IR A8 2 P OR R BN R R BHUIR B4 (0 VR L, RO YA W]
fie B O INEOES T IR o

(2) HAEHEH AR

WA SR — N A, RIADURR AT EMR. HE 1990 ERIT BN Tt
TTEWE 7, HEE T RET RERG, ia s 51ng T RN E R R aT B4 MokE5
MBI o

WA EHEAEYY: R EESFTR, ATEEIRET R RESN; Rk,
— AT 34 (4 BN RBE R o IS, EXEREREM, L,
IEBEEE RSB T (R SR TR 7R B e, DN BB, b 4 e =@ e i S5 A, ek
BXRa. K d AR EanBEN R, ERREFEA MR &TH, M
BEAERT BRTERN IR HEbazs, MAUEEMTRED AL T B L%k 1 ik
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REPRODUCTIVE BIOLOGY OF GOBIOCYPRIS RARUS

Wang Jianwei

(Institute of Hydrobiology, Academia Sinica, Wuhan 430072)

Abstract

Reproductive biology of the rare minnow, Gobiocypris rarus, was studied both in the
field (Liusha River, Hanyuan County, Sichuan Province) and in laboratory experiments from
March 1990 to May 1991. Spawnings may occur throughout the year in the aguarium under
controlled conditions (temperature, food etc.), though the breeding season in the field lasts
from March to November only, when the water temperature is above 14 °C. Fingerlings attain
sexual maturity when they are 4 months old under favorable cultured conditions. The eggs are
adherent, with tfansparent membrances. The diameter of the egg membrance is between 1.25 and
1.70 mm. Spawning.often begins at dusk and usually finishes before midnight. Observations
on 136 spawnings by 7 pairs of rare minnows showed that the interval between  successive
spawnings ranged from 3 to 20 days, (usually 3 ro 6 days); the mean spawning interval was
5.4 days and the mode was 4 days. The number of eggs produced per spawning ranged from
2 to 768 (average 300.3). Based on the unsynchronous development of oocytes, distribution of
egg'diame'rers, frequency of spawnings, and continuous recruitment of oocytes, the rare min-
now is reguarded as a continuous batch spawner. A discussion was made on the classification
of spawning patterns in fish” and the potential uses of the rare minnow.

Key words Gobiocypris rarus, Reproduction, Continuous batch spawner
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1. Oocyte at Phase 2(arrow); 2. Ovary at Stage II; 3. Oocyte at Phase 3(arrow); 4.Ovary
at Stage I11[; 5. Qocyte at Phase; 4. filled with yolk; 6. A section of ovary 12 hours after
spawning, indicating the oocyte at Phase 4 and the degeneration of vesicles (arrow); 7. A
section of ovary at Stage IV, with oocytes at Phase 2, Phase 3 and Phase 4; 8, A section

of ovary 12 hours after spawning, with oocytes at Phase 4 occupying the most of aera



