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Tab.1 Data of mark-recapture cxperiment for p. parwa

fit ) Time m, SR(%) m c r N 95%CL
1995.10.27-11.3 3384 98.00 3316 795 163 16 173 2203
1995.11.24-12.3 796 100.00 796 323 15 17 140 8561
1996.1.1-9 529 100.00 529 327 11 15725 9224
1996.2.8- 14 1018 100.00 1018 1913 126 15 456 2492
1996.3.16 - 25 1349 97.37 1314 707 63 14 746 3460
1996.4.18 25 3619 90.84 3287 675 167 13285 1738
1996.5.18 - 25 767 92.50 709 590 45 9296 2578
1996.7.12—-17 8067 89.89 7251 3046 458 48 224 4021
1996.8.23-30 1698 92.65 1573 926 39 37349 11561
1996.9.19-26 1218 95.00 1157 563 22 29 609 12258
1996.10.27-11.3 1615 97.21 1570 597 36 26 036 8316

“m,— R B4R A 38 (Number of marking fish released) ; SR—H7 7 & B BUS 10 B 7% % (Survival rate of marking
fish after released) ; m—F8 B 7% 2R 42 IE J5 B 35 75 4 308 (Number of marking fish being survival after released) ; CL—N f
B 15 B (Confidence limit).
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Tab.2 Age composition and various year-class number of P. parva

I PR R LR FRERKREE
Sampling Age composition of samples Number of various year classes
e 1994 #E4RD 1995 R 1996 AL | 1994 #H£% 1995 #1996 AR
No. % No. % No. % |No. CL2 No. CL No. CL
1995.10.27-11.3 75 9.35 727 90.65 1512 206 14661 1997
1995.11.24-12.3 21 8.05 240 91.95 1379 689 15761 7872
1996.1.1-9 37 8.64 391 91.36 1359 797 14366 8427
1996.2.8-14 49 7.28 624 92.72 1125 18! 14331 2311
1996.3.16 —25 42 8.99 425 91.01 1326 311 13420 3149
1996.4.18 - 25 32 6.90 432 93.10 916 120 12369 1618
1996.5.18 - 25 13 6.05 202 93.95 562 156 8734 2422
1996.7.12 - 17 63 12.73 432 87.27 6138 512 42086 3509
1996.8.23-30 75 14.07 458 85.93 5255 1627 32094 9934
1996.9.19 - 26 43 15.36 237 84.64 4547 1882 25062 10376
1996.10.27-11.3 32 15.17 179 84.83 3949 1261 22087 7055

I Tyear class;295% B EMR (95% confidence limir)

2.2 MBYBREETE

, : Bl 1RBET MR RSN, S
15 rooe | RTRIEE A BR AR AN S A0 FOBERUIE (32 2) I
os BHEFR(y=a+bx+ o’ ) BIAK B HE

2 SHTAT AR BB RO, B N 3K X LAY

%o b B R X B E (T), AR 8, e

g 1 N B4 A ROTURE B IR A LR e

‘N Btk 10 A MBREA #9% 10 A 31 A B2 et

o . X=0,F8 285 T LUK B 7E Ho A& H B9 X {45

B 5 0 HAR Y NS AMENHERR(N,ind), BR
jz BRI ERFF TS MR, (B 0 4R 7T LASE 5T 3 R

1995. 11 1996-11 BRFRF R EIBE
Bf ] Time/(Months) RERIEM LT ENEA 1 HOABRRS
Bl #RMafAitREREHE(EBEER5% AE3. ANEITH, AENHBREETST
MEBRER, S 08 SRTHNE) 13,462 — 81,725ind(0.40 — 2. 45ind*m ™2 ), A A

Fig.1 Surviva% curTres o‘f Vjarious year clas'ses for T_H:’fe E‘Jﬁﬁﬁﬁ?ﬂéﬁﬁ xR ,1996 ﬂi‘ﬂi%%’i , S5
I". parva Vertical lines mdlc.‘ate 95% corfﬂdence A E‘Jﬁ%ﬁi] 70,089ind, & 11 A T%j@ 21,631ind

limits. open dots are the predicted values in May
and June, 1996 (0651nd'm_2)95§£ﬁi¢'|ﬂ%% 1995 ﬁfﬁ
(14,431ind) M LL N T 49.9% ., 1995 R %



S HREKE REMEMARBEYEN HREDHE 541

1996 4F 11 A M%EH 4,084ind, 54 7% 8 F R 1994 48 (1, 515ind) M B, A0 T

1.7 %,
F3 RBEHAHEFERS TN ENEZRAST AR ONR
Tab.3 Population number at the beginning of every month, calculated respectively from the fitted survival curves

gt JH # H Number(ind)
Time 1994 4 1995 HE X, 1996 1t 2 At Total
1995.11.1 1515 14 431 15 946
1995.12.1 1359 15215 16 574
1996.1.1 1302 15 265 16 567
1996.2.1 1284 14 683 15967
1996.3.1 1249 13731 14 980
1996.4.1 1128 12334 13 462
1996.5.1 870 10 766 70 089 81725
1996.6.1 393 9060 57097 66 550
1996.7.1 7456 46 386 53842
1996.8.1 5984 37243 43227
1996.9.1 4839 30 057 34896
1996.10.1 4175 24966 29 141
1996.11.1 4084 21631 25715
* Year class

B2 BRTAREBARYAFHIE R
M, 1994 R EL BT FER K,
E3I—4H AR, EEREHG AW
TR ARBmM, EFRETiEE TR
To 1995 HRELAFMILT-FERMK, EF
EREEF,ETASBER, 9 AFE
BB TR, FIFFRT-FERN 71.7%, 1996 it
R 5—8 A ML TR i &, EELR B2 REREGHSHA
Eﬁi@%—-ﬂ‘ﬁ% » B8 D 7 G 30 ) oy A #] fE rate calculated from the fitted survival curve
IMETEAIIET- R, BH,IMER S,6 AW co1994 —@—1995 --O---1996
BETTRRERLEBRATHMHE,

2.3 MEEEAH

1996 4 3—5 A 1% X B F M a4k BRI F I AR MR ZE T FR 4, ME2
A A TR RS ,07 8  92.69% (3—5 AHHME, TR, 178 & 7.31%. BE 1996 4E
SHEMBBE N EHBELE FHEPIARRAFHIMNMERARA " RBER
LA 1P R E R E AR A EE R 4.05X 10° B 5), 35 07 kxR
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Tab.4 Sex composition of the breeding population for P. parve in 1996.

BURERY ] 0" T
Sampling i3 Males B Females #&if H Males #  Females &1t
time n % n % n n % n % n
3 A March 120 34.78 225 65.22 345 29 69.05 13 30.95 42
4 A April 164 41.10 268 58.90 432 18 56.25 14 43.75 32
5 H May 78 38.61 124 61.39 202 12 92.31 1 7.69" 13
W + 12 61.84 37.35
Mean t s. d. +3.18 +9.05

x PAREA K/, 718 BB IS 5 A (The value was not used to calculate the mean because of small sample size) o

®5 199 £ 1" RAREERBAMBERN
Tab.5 Population fecundity of P. parva in the 1% experimental enclosure of the Bao in Lake in 1996.

FR A o Tkdi £ L4 BaNE 'S i Liiss 2wl
Age class Breeding population Percentage of Number Individual Population fecundity
in March fermales of females fecundity* (X 10° eggs)
No. % (%) (ind) (eggs+ind™!)  No. %
0" 13 668 92.69 61.84 8452 410 3.47 85.7
1 1078 7.31 37.35 403 1439 0.58 14.3
£t Total 14746 100 8 852 4.05 100

* ¥ B 2% K E# (From the 2% experimental enclosure)!!,

2.4 TEEIIKRENFTEL
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Sors| wkB o8 BEKPHERRNETEML, MRF%
o) 15§ FE3,4,5 ARSI I 4 K AL A R
5 005 10§ EIHER S KR 2 8 F M EA X (p<0.05);
= |0 H |[° 2 . me%s83,4,5 A 0E i, Wi
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Fig.3 Monthly dynamics in locomotor activity level AREFRZRHE W,
indicated by activity index 3 3 _\1_ 'i.ﬁ

FREE Al 3 1Y AT 52 M B T Petersen 3
M EE B EIW 2 . Robsen %™ Ricker™ 3%k Fr &4 5 1R 2 B R E R B>
W2 BT THAMNE, EB&EFR: (DRARPRMFRREN; QREAEW
AT R, GQ)REAS5EREAEMBREIS G, E8 KRB, MEE
EMENHNIS A BREFZELSFEAN ML, BEENEBEAMHERERN, IRE
TASEEH, fn&5 R EESHAFEITH, R EEMRBENEmA AR, e
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WERY NERARERE, AT AMERE, MARRBIERF FEATEARE
AP —RATLE &, AFERARE R WA, BOEaT, BRI 199549 A K
FERR, FEASXBH (EREA)NRTEXEEHENES (SBRE 5.97%
6.25% ), X KRR E T EAR &5 R AMBMINET ; 6B UAR & EHH IR b, M BER RIEE
BB NEEEHET TRE, B S8 THASAE TSI ENmE, WA
HRERWIFEAEREERE shEFHBER(SAE, N 1P REERERKK 5%
RS W 1E 8h W B T B M 5 — o, B S ABMUS IR 1d JFiE EH , s &
R FATHIBT I EEFBE R ENL Y i . B2, EERBERA B A, AR R P &1
WEM HAESRAEREN RS,

"R EE LA FAENFRERR T T 13,462—81,725ind(0. 40—2. 45ind -
m?) 38 3k BN YE B8 ( Pilypnodon breviceps ) TEHT FH 22 B — /N EIBITE o B0 25 BE AR 0 O 21—
208ind-m " X R/ KAR L, A AR HEEBEN, EREHEREENK,
KRBT EEENERAEERN 0. 2ind m™ ¥, 1" REE R EFHAERBINEE Y
0.48ind*m™2,

ERasttRBEAFAEHBNZER, 1996 HHAHIR, 1994 A ET ., SRR
MREESHAEAEETERTNARKFEARE X, BT 1992—1994 4 17 B E %
EFRP AR E, W& ERB AN 200kg, A B (TERLE 68 #)7 300kg LU
£, B 1993 £ 1994 4F b ¢4  BRBF Rt S SRIUKEY RS, BT,
SRy LS ERATRAERKATES, MR A Y HXHEE = A7 50 B & 20 0 208
B, TREFE 199 FHBENABRM TRRBHAR S PR T-ROME, UBUE & SB
9 1994 AL HE R ML, 7E 1995—1996 4F , A MR B 5K, F IE =B A 2 100kg, 48, &Y
FRMARAFMLERBRHE (FEREH), HMBEET T MH, 7 1996 4F 5 # K Y h
HEEIFEH D, HIE 1996 FEB SR LERE  JUKEYEE, IR EY L,
MEMR SN, BTN E, AN TEBARBENAE K NEM, ERRRE 1996
R XRAFBEAIMELFUEN, HFEESIRENKINT R,

PR AR RBBOR TR R AL TR, MR BB TABREE ML R, &
BREFHART,0RANBEEHEZN, TEFERNEEUMLE 0 A BEKE, R
BHRERY, EFZXBRTORANERKE, - BREKEMBEENIGE, - RES
FHEEMA TR DR BER AN 1%, BATERT EMETHE R BIEROER,
B2, 5 & 7 F R #T B B4 88 ( Sarcocheilichthys sinensis) , T 2 P BB F 28 R4
71.83% , BB ALIS R (L HR) K 67.88% ™, L H B B £ KR 48.6% . 17 KB ER
AP EM NN 4.05x}10° h, IMBRHER A 1%1EH 0 B (1996 L) Hi 4 Bt
(5 A 1 H)REHE, B 40,500ind, FAXMEBEMHEBA DMK, BHET TR ORA
EE IR 42,086ind, TLFEAETE LR, MM RS R RIER KK, KIERE i
LRAMERY 0 i AR BCR S 70,08%ind, AN FHBEER 180 1.7% « X HBIER L
HRRBRE LB(1% )85, BRNMHEY TERBAESHH RN 3.45%, BHikx Mg
B0 EERBRTTREIFAE, NiZE— R ETHMEE,



544 X £ £ B % M 24 %

- Epd f

(1]

(2]

(3]
(4]

(5]
(6]

(7]

(8]

(9]

[10]

[11]

[12]
(13]

(14]

(15]

[16]

[17]

(18]

RER TS BER, BYRBRHBRARNENKEARSREEMLE (1], KAEEY¥R, 199,20 (Sup-
pl.):192—199 ‘
BEK . HRE NEH,%F. BRI ERARFROREREI]. $dLHlb,199,(3—4):
86—88
WG R JTRE, % REEDRARNERMIMNI]. KEEWER,1996,20(Suppl. ):178—174
HEKEZE TR S, REVEBAMBEYE L ERSEKIT]. K4E49¥#H,1998,22(Suppl. ):
139—146
Dunn A, Coker C M. Notes on marking fish with biological stains [J]. Copeia, 1951, 1:28—31
Deacon ] E. A staining method for marking large numbers of small fish [J]. Progve Fish — Culz. 1961, 23(1):41—
42
Nielson L A. Methods of marking fish and shellfish [M]. American Fisheries Society Special Publications 23, 1992
Robson D S, Regier H A. Estimation of population number and mortality rates [A]. In: Ricker W. E. (Ed. )Meth-
ods for assessment of fish production in fresh waters [M]. IBP Handbook No. 3, Oxford: Blackwell Science Publica-
tion, 1971, 131—165
Ricker W E. Computation and interpretation of biological statistics of fish population [J]. Bull. Fish Res. Bd. Can. ,
1975, 191, 1—382
Ricker W E. Methods for assessment of fish production in fresh waters {M]. IBP Handbook No. 3, Oxford:Black-
well Science Publication, 1971, 1—348 ‘
Staples D J. Production biology of the upland bully Philyprodon breviceps Stokell in a small New Zealand Lake 1I.
Population dynamics [J]. J. Fish Biol., 1975, 7:25—45
Stott B. Some facters affecting the catching power of unbaited traps [J]. J. Fish Biol., 1970, 2:15—22.
WU ERE TR, RENERARBENE L FHA]. KEEWER, 1998,22(Suppl. ):
147—154
Mathews C P. Contribution of young fish to total production of fish in the River Thames near Reading [J].J. Fish
Biol., 1971, 3:157—180
Penczak T and Molinski M. Fish production in the Oued Sebaou, a seasonal river in North Algeria [J]. J. Fish Bi-
ol., 1984, 25:723—732 ‘
Penczak T. Fish production in the Warta River Polland: a preimpoundment study [J]. Hydrobiol., 1992, 237;
117—129
Penczak T. Fish production in the Warta River, Polland: a postimpoundment study [J]. Hydrobiol., 1992, 242;
87—93 ‘
RE# DR ERATRENRPLTRHTI]. BMBE,1996,8(3):260—267



5# KEREF - REMEBEAMREDEN . BHDE 545

POPULATION BIOLOGY OF TOPMOUTH GUDGEON
(PSEUDORASBORA PARVA) IN THE BAO’ AN LAKE V.
POPULATION DYNAMICS

ZHANG Tang-lin, CUI Yi-bo, FANG Rong-le, XIE Song-guang and LI Zhong-jie
(Institute of Hydrobiology, The Chinese Academy of Sciences, Wuhan 430072)

Abstract: The paper dealt with the population dynamics for P. parva in the 1% experimen-
tal enclosure (3.33hm’) of the Bao’an Lake. The single mark — recapture method was used
to estimate the population size of the fish sampled by the trapnets (namely net-weirs). The
population number ranged from 13,462—81,725ind(0.40—2.45ind*m 2 ) during the period
of October 1995 to November 1996. A large variation in year-class strength was apparent.
The 1996 year class was particularly strong; an extrapolated 70,089 ind of this year class
was present in May, and this figure decreased to 21, 631ind in November compared with
14,431ind of the previous 1995 year class at the same stage in the life history. Mean month-
ly instantaneous mortality rate of 1996 year class was higher in summer, and the mortality of
1994 year class sharply increased in late May, and the remaining fish of this year class died
after the spawning season. Annual mortality for 1995 year class was 71.7%, and monthly
instantaneous mortality rate increased during summer. The population locomotor activity lev-
el was commonly influenced by water temperature, but it may be mainly affected by spawning
behavior in spring(March to May). in spring. Population fecundity of P. parwa in the 1*
experimental enclosure in 1996 was 4.05 X 10° eggs, of which 0" age group (1995 year
class) contributed 85.7% .

Key words: Pseudorasbora parva ; Population dynamics; Mortality rate; Bao’ an Lake



