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TR R EREE, HETHARKNGENRBERREK, AENRERNRE
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—E, RETR R B RBG IS EARERT Lilfo T RMIKARIE, i
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HERAE 24, AT RE T AR R A Y AN 50, UL T R B TR DL X 385
AL TERIEE S0 ASCIRIER R rh 4085 B R G5 AN A R 7 RO 945 o

B R ETHBHR R S MR, R B 2 —o TR EARENFERA SR,
TECRILEF AR IR E—RIET IR, HZSUTRIENME, & 1972—1975 1Y
A E P BT B R D Bk 121 BAES R EBUR, e — 1 Bk k . [Hit,
FEME —FH EHEB R P RBBRR KB R RERERT O

ARIEEF R TIERL 1981—1982 FpEfTHY. 1981 F 10 HEEEZEAEHITE
LR VEET 139 BRES, FSF 12 AXEE 21 Bes; 1982 £ 10—11 A7EARAEN
(LB T 82 BREG

MBE 5 &

1981 4£ 1 AEMMBATRBRILER /G, PAEEBETINTILE, BRETHERER
EEWNIMBEATHRELAEY 250 RARMTLERETN. FERRERRERE MRS
B Xt P SRR BE S 4 R B RO AT TR A F MM E 2K VR AR B XU R R (W13
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(R B E R AT o 88 4 VE 4 & e IR HI 4 #to

BFHRBEKE HRRAR, AN KELES, 5 LIEBE KRR R
X, IR NZS, HITRER, BAERARB RIS REY TR M IR,
BHEEHEFEENSEBRRE RS LN LS8, BRERED 23 F, WFIeRE
kA LY, A HREWRE, M AN 55 TN IR he &RERERM 0.4—
0.5 BAAHo

AR AR ST

WEFRA 78 B, Mefa 42,8 36, TFHELS 56—64; BB 34—46; MBSk 41—49;
BEEE 36—41, WEMR 14.421.7; FMEH 34.4+2.7/34.3£2.6; BMER 12.0£1.3/

12.0+1.8, BEENAM 19.8 2.6, M 19+2.1,

oGtk ek B4 BT B, iR AT 21K 205308 2K, fRik 161—264 B Ko
SRR 3.91£0.18 £, 0k &80 6.40 £ 1.02 5, A RBFKI 15.8 2.5 {5, 4 BWE
B 24.4£2.9 5, LK AWK 2.3020.17 65, VR G LR 1.7220.13 £%, SR AIFERY
2.84 +0.17 i, HIR AN 34.7 2.8 £&, #EMEET. 4K 288—360 EH K, KK 222—321 &
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WER 23.7+£2.6 5, LKAWRM 2.34 £0.12 65, ARG LKN 1.74 £0.11 §5, SHHRME]
BEHY 2.78 +0.16 45,5 8R 1210 39.2 £5.2 &,

B SR AT AP LL B 1B K PR D SR 1

1981 EEAEEH BILE IR 160 B3RE, H o ifEes 90 B, 163 70 B, Mt
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% 0.86:1.00, 1M X £ T, £ FHRESREHIT R MRBENF0 1.00:0.96, R
1:1,

1981 FEAORESLT , MRS TE I 227—313 E2K, B0 240—300 B AR
TG 165—249 JE3g, £HCH 180—220 [E¥, 1982 FEak K EE % 222—321 E¥,
R 240—290 B AR KDY 161—264 JEkK, ZH0OH 180—210 Ek(FE 1, 2),

1981 £ BB AR 1 B0 278—820 T IT, SEO 280—520 )T, 3 453 T s AR
fRE 100—362 T T, BHCH 120—240 TT,F% 194 M. 1982 FEHEEFAETEEG
282—806 T T, B B4 320—520 1T, B 493.9 HTF s e RE 2 110—389 17T, Z X
47 120—220 T T, 185 W T (G& 3, 4)o
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ERTEWNE 76 S BAERA 137 5, 8B S EERY 132 5, 1982 SFRGRE I 82
Z,HME 68 SWERZEMN(ER [ 1,2); 82 S#HAFHTECHR (BK 13,
4)o

BEERngRE: 1981 FRIRHAT, BRI (74 B)R/N 15 i, &K 30 IR, 2
K 17—23 i, S35 21.3 1% dEEF (63 BB/ 9 I, 5K 26 %, BHOH 10—15 1, iy
3 13.9 o 1982 FEHEEF(38 )&/ 14 1, Bk 33 i, 8y 18—26 %, B34 21.6
i, 8 (44 B).&/h 9 ik, R 26 %, Y 10—16 R, /XN 13 (K 5 ),

%S5 PEQRARESHFERAN(Z)

Tab. 35 Age composition of the spawning population of
chinese sturgeon(%)

F & & A2
age 1981 1982 1981 1982
y 1.6 1.5 — _
1o 7.9 11.4 — _
1 12.7 6.5 — _
12 15.9 18.2 - _
13 11.1 15.9 — —
14 1.1 6.5 _ 2.6
1> 15.9 9.1 1.4 2.6
16 7.9 13.6 1.4 5.3
L 4.8 4.5 11.0 5.3
18 7.6 2.3 6.8 10.5
19 - — 12.3 10.5
20 - 2.3 £.2 13.2
2 1.6 ' _ i5.1 7.9
22 - 2.3 8.2 13.2
23 - _ 11.0 o
24 - _ 6.9 -
2 - — 6.8 2.6
26 1.6 2.3 4.1 13.2
27 — _ 2.7 _
28 ~ _ 1.4 2.6
29 - _ 1.4 _
30 - _ 1.4 —
31 _ B _ _
32 _ — . B
33 - - — 2.6
)—E‘T«ot}il_ 100.0 100.0 100.0 100.0

No. :,fT‘jSiffcimen 63 44 73 38

PR REA AR ELER , 018 R S/ NIRBEE IR RS K E IR B S MR F I RIS 1) R 1, 8
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ESNAR S A KA TERERNNER, RAREFRHEARRKENFEERS, %
BERARD AR ER X /NEERSR, MBS —RERANFROZENEE, R ER
(Acipenser guldenstudei Brandt), HE#IE—WRE:RBERN 10—26 8 CEH 1718, B
FRBEE 4—14 F(F1 6.3—7.1), M — R IRER 0 13—30 #Y (B3 19 %), Kk
FEENEE 5—17 £ (B3 6.2—8.3), [NYetd (acipenser stellatur Pallas) 55—y i RREEY
FRBARKRER, HE0 6—15 WCFH 10 ), 463 7—17 R CER 12188), FBHR™ 50
— {34 2—3 s

K12 180 SHAE VT RERIMES, BRI AT, IR AR BE Bk 48
N, BB R,WRE, XA TEREN 2—3 8, XFERE TR IINANE,
HERBEATHE 9—18 2 [H, MAE 14—26 (Ao

R 5HRENRBIED R EXFK FEMREBEREHXK AR

R 1981 FURE SR P EERAK K., AENTE, R AELEEMRERHE AKX
B O HEBETT:
] W = 2.266L — 122,184 (S. D = §1.484, R = 0.835)
W =6X 107°L>* (S, D.= 85991, R =0991)
Ha W = 3.065L — 422.508 (S. D. = 25.810, R =0.991)
W o= 1.7 X 107°L>* (S. D. = 24.842, R = 0.900)
HITEREH, M ARBER. B iZEH, AT HOHEME, HAIR T ™5
FIMEL BT XERANER KGR ENRBEERTHRLZE R II—-1V HRBRE,
Ko PR L, PEEMEKR, ARMMEAIEREZREE,NGER—KE, B2 WHRKZE
Ao FEMEN A F=FIREF TAE, W A TR, AAERR S, B R Gh E I FHEF a0
Ho A RAIE 1982 FIFEFLEEHEBRN, WETRBXEK (), KhE (W) K
NZERFEEHERBIE &R T:
R(Q)=10973 BLUR E»(Q)=10.0271
R(d) =0963 MR Er(d) =0.0295
BHXRBSEREXNE (RL4Er), B 0.973£0.1084, 143 0.963+0.1180, H F1f
KEAKBHEB KT 4E», HpHWMEXZEFEN,
SRXERFRER: TTKRE: BEX)X
W(9)=2481x + 4.765y — 903.072

w(d') = 1.151x + 2.844y — 350.069
BRI R ARUEZE S
S(Q) = 30.657
S(d") = 10.297
R AR, REME R UE KA E, At EH i xBANEE,



£ 2 P PARRFRENMEEREERNTIR 105

AR E I AR

HRAEEFRE 10—11 HHAENGER, TRESZEHENENASBEPERRK, 4L
REZRERERERN, EAMTEEANERFTERBERS EfEEERERD
MEZRL EABNZFERAN, ARNBREREE, WESROSRRERYEE.
KNERBEREEANERREEEELESFHOE KRR,

LR PREESHRNEEE

R A B LEAAF TR HERBE N T:

Q. L =2097x+ 19.07 (S. D. =129.4305 R = 0.953)
d: L =3081lx— 73.41 (S. D.=10.548; R = 0.956)
M ERBBEXRE T, RIBERLESFERINEERGES BN FRIVEAR (&6,

¥6 hHERBERRELEREN

Tab. 6 Growth index of each age group of the female chinese sturgeon.

o BRAKCEX) 2 = ] HEKHHY AR
Back-calculated Specific rate Specific constant Index of
Age growth of growth of growth growth
1 42.1 -
2 64.7 0.4297 0.6446 18.0905
3 84.5 0.2670 0.6675 17.2749
4 102.6 0.1941 0.6793 16.4015
. 0.1525 0.6863 15.6465
5 119.5 .
6 134.3 0.1167 0.6419 13.9456
0.1012 0.6578 13.5911
7 148.6 -
g 162.0 0.0863 0.6473 12.8242
9 74,7 0.0755 0.6418 12.2310
10 184.5 0.0546 0.5187 9.5386
0.5640 0.5922 10.4058
11 195.2 .
12 205.0 0.0489 0.5623 9.5452
13 213.8 0.0420 (.5250 8.6100
14 220.0 0.0286 0.3861 6.2920
15 226.0 0.0269 0.3901 6.0794
16 232.5 0.0283 0.4386 ?.5798
17 238.0 0.0234 0.3858 3.4405
18 243.7 0.0237 0.3611 2-6406
19 249.2 0.0223 0.35062 5.4345
20 2538 0.0183 0.3386 1.5603
21 261. 4 0.0295 0.5752 7.4871
22 266.1 0.0178 0.5455 f.6529
23 272.1 0.0223 (.4795 5.9340
24 273.5 0.0005 0.0113 0.1361
23 277.3 0.0138 0.3243 3.7740
0.0186 0.4557 5.1578
26 282.5 azaz
27 278.6 —0.0139 —0.3515 —3.9267




106 K HE £ B F M CE

7o
2. B R REAHTHFRBEHERER EKER
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Tab. 7 Growth index of each age group of the male chinese sturgeon.

g HERKE(EX) FH R AT HEE 1R
' Back-calculated Specific rate Speeific constant Index of
Age growth of growth of growth growth
1 40.2 _ o
) 615 0.4728 0.7092 19.0066
’ 0.2748 0.6870 17.7246
3 84.9 o
0.1933 0.6766 16.4111
4 103.0 i o
N - 0.1528 0.6876 15.7384
5 120.0 _
N 0.1193 0.6561 14.3160
6 135.2 _
N 0.0925 0.6012 12.5060
7 143.3 -
, ) 0.0734 0.5544 10. 8852
8 159.6 . . o
. 0.0535 0.3237 8.8578
9 168.7 - z
i 0.0452 0.4522 7.6252
10 176.3 N
0.0312 0.3276 5.5068
11 182.1 i
0.0324 0.3726 5.9000
12 188.1 ) X
0.0308 0.3850 5.7935
13 194.0 0.0224 0.3024 4.3456
14 198. 4 : one o
s 2043 0.0293 0.4248 5.8131
’ . .0527 0.6946
16 205.0 0.0034 0.0527 f 6
- R 0.0425 0.7013 8.7125
b 213.9 ~0.0089 58 1.9037
18 212.0 0'023“ o 4.93;;
1 2171 0‘013; 0':31i 2'974’
20 220.0 0.02?‘ s 4'950;
2! 220 0.0‘6; 0.4§1% 11'*17‘
2 2306 0.0;61 ll?bij 6';7';
23 240.7 0'0173 e 4.16:1
2 2it.9 0'0166 g'jg6§ 4.0653
25 249.0 : -1067 :
3. EE

FIRREEREAR R MR EREZRRBE, XANRRTEMNEEEPERNE
Als T H S HERAY R AR EAIERID R A R IE A Ko HREFHEATLEEIR
TR =08, R MR ML — 24, 1981 FESWMTHKNETRE, L
SEFENLIY BEROAN 0, — B 0, FWRBE20 1.2939 101423 ; URELIVIFIRO AN, R T
FEWEL 1.0238+0.0588; 710 BRAVIVIFIMEAT , B 2L, WD 0.9815, 1982 FHHEK
HUDR . TIL RO BEA 3208 00 1.2066 +£0.1296,1V HARIFEHEREE Y 0.9741, HEET A F MUY
TR 1982 G ARG ELA7E T BIROiEET, EWEFHH 1.2074 £0.1022, 1V B4
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0.7113,

AR AR NER MU LB, AT LB R LB FHEN E R, WOELLE O 3,
R4 269—271 EKEIMAR( 3 B, IKE 495 49 T, IREATE IV 1, R824 269
JEREIMNME, RE 400 75 SREL I B, IR0 240—243 EREUNME (3 B), KE
375.8 X422 T, 005 IV 1, 44K 241 EDREOME, REDG 293 WfTo MWL
B, 2RO R 463, £ TR —F SRR RS, INEM U SR AEE IV .4k
HREERD 20% £F.

R R R

L X THERBERF R ITROE

MR BNEA BT THTEEF R, 1981 FRKRIREFMLIN S, HPFE
76 5 HEMIER . ERHIETRE, BN FREID G 30 M G JT 2B 1], Kk
THTERFITHRER. F4E B AERRERREAR, DL MGERFRK, RED
WEZRMEA, THEWBERRNER . 137 SBAEREST, F 131 SEBEESF
Bo MATER LNEFRENMNETHEEDANECTHENILGEER LT, —MER
FiWEELFERNERBI MK ELERRNRES, SHTRRBIEREERR
BN HAERDBERENHOESE BN, REATEEER

o B FIEE 26 B B RO SRR A — MR R EUR — B (A BRI — M R AR
Z)o BATEE T HNBERNRAFBAK ™ HAF ARG R EEHENER, HERE L
WERSEANREFEREBEFENY XIEAPEEEREE EATIR,

EHREENE, SIREGARE LF 12 SR80SR, RERREAZ BRI,
OB —BEA RN RN R RS ERBRTEI PG, ESE R OERA RIS
DR D 1=2 N, A BIRER R R E LGB, X2 E SRR LI TE BRI RIE Ko
MU BIRT S AR AR HAMEL, SMNRE0 S FEIGER TR IS 7RI,
R ALRT TR SRR H TR RF £, BEFES MM ERHCHE, —
e AR B BAE RS, BERRRE, B EEFREBUXA A0 ERE
Moo HILHMIEHBWRE 10—11 AA R I BIRE, —EELER, FANREY
REfG 445 £ E S RIS LR B FAEL IR, SENBRABREREN A%, B
HARTSERTRUERMERRS s i, EEamSESRE TELTA PR
KB, i KA B HR b, R—MEB R AT RRIAE,

REAM KRR R ARNBEER R Z 7Y, ENEEHET, —MHEERN
RARWH DR HRUSHEERNBFORERS, MAREBE D, TRV AN ER
UV, R 2 SR OREAFTEFR IR LRE0IBRED,

2 XRTYVIRFENEST CERGOBHAEE

Roussow T~ 1957 FE 52 T b 83 (Acipenser fulvescens Raf.) 5T FHIEHKFL,

D) iR E ERIRA N |E ERTESHA SR R, RITE R E,
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HiSERE 7 B, e 17 BEFEEAAEHIEROEEY M0, REERE L
KR 0 ST A B HE SRR 5 X SR BAIIR B LA R EE R TEZ M UL B iAo
e, HEEEBREESERTHHIARYTE THRESMNDESEREADMIRERS
R Yi=(-0F: S <R: 0] = ol

BAVFBME T a3 5B MR B EL, RIERMR Ak, BEERWIEH S %
NI FPR R, JBILE K, RSB —REERE, ERWIF AL —£, RIS
AR SR

R SR AT, BT RIAERNESERTRIN, EF B0 bRARE L8k
ZEELZER 1 -3 AN EHBNEL. RITUXHHRBAOREARHETEERLER, 7
BEALAPERIURIRENIRE, AMEER R H AR SR ERBIEAEX,

RIBXFINIR, G T R EER R IR S TE AT P R S 7 SR A R EL o

1981 ££fG 101 ME&RFREMD RS 56 B, G 47 BAYMIREHENMNME, HEFHEBHA
i) 83.9% , FIRAVEREE 9—17 i, BREHN MK 9 B, b 16.1 %, R A ShEE Y
16—26 ;s B 45 BB, 34 RAVIKETERI MK, 5 75.6 %, FIREZNTEEN 1424 4%,
FREENA R, 5244 %, FREIEEDS 2430 R, 1982 19 79 SHFEH, i
44 B, 40 BAWREENMNE, 5 90.9% , FIRESEE 9—18 i HRETE 4
B, 9.1% IR EFNEED 18—26 ;M 35 2,30 BAMRERE MK, 5 82.9%,4F
HRAEZhFE R fE 14—26 #k5 5 BAFREENMNME, 5 17.1% , FIREHTE 2333 R,
BT EREREFERERNERE, MR HBRELE S U5, U X8I ER
MREEEFREE MRS, TAREREHHEN. HELRMATIREBE MR L4
REBMRETLEEN . PHEELIRREGARSHX—FL, RRTANTHEERAan
— AN B L WARITITFM R EE R HEIR KA R AR R ST — 4 ke

3. T B Pkt o IR A0 9 78 A KA R 43 151’3

Roussow Fi LA H:A 88 7% B SE AR AT IR O AT, ELME IR & A AR BE 22 SRR, B A BGR B AY,
A RITLRRER Ao 2 AR 58 X SR #0 RN BRI BT £0 R 24 — AN 7 SR A 39, {ELHEl gk
KEFRERTEFT =Ml OFNERANAKIKEH; OMWERKHR, £ RER
B @F-SRATAIBRERIR S Mo RATBREIRG A IV PR 463, 2R
HAEEABERME ZaiERLGT T 8 I HRERESA, (HXEREEEFIE
BRI &, BHABEIL M FRTFETRRERANEREWHNA R, BRI,
Hlnios (1977) #RRIZIVELT IV HRR> IR ESFERIAE, MRS
FHRRA LB REBRRG—R0%®. UERABNTESERNREBFLAREH
M1Er o

FEMRNBENRET,, MR E BRI R BIARAR R 4 K E E, 8 % B B R e 7E
BEAE B, HBETHERBRED ZNEBE, BRFHEAR, FINFEKRNIRERKE
A—E B ERRBREERETVRIUE o BTl A EFRMPFLHA—4
ZHAHRBRE A LR

I EREIER SRR 4RI, SRERRE DS FRRIRE X ifn 85—
(BRI 4)o HEXEEHRIA ™ INE TEIEE IR E £ RAIRE, M7 I Z BTHY ZELE
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AGE DETERMINATION AND POPULATION STRUCTURE -

OF SPAWNING CHINESE STURGEON
(ACIPENSER SINENSIS GRAY)

Deng Zhonglin, Yu Zhitang, Xu Yungun and Zhou Chunsheng

(Institute of Hydrobiology, Academia Sinica)

Abstract

Chinese sturgeon is a migratory fish. After the coustruetion of the Gezhouba dam
near Yichang, Hubei Provinee, in 1981, the mature individuals of this anadromous fish
can no longer reach their original spawning grounds located in the upper reaches of
the Changjiang River. As a result, they are accumulated in the river from just below
the dam to the section near Shishou County. In order to investigate the structure of
the spawning population of this fish, altogether 242 specimens were collected in 1981
and 1982. Age of each fish was determined through the sections of first ray of the
pectoral fin and flate bone (cleithrum). Data concerning length, weight, sex and ma-
ture stage were also recorded. The relationship between the radious in the sections from
middle part of the flate bone and the body-length is linear. The back-calculated length
of corresponding age by applying the linear formula are given in tables 6 and 7.

Among the spawners examined, the males were measured to be 180—220 em in body-
length and mostly less than 150 kg in weight, while the females were larger, being
240—290 e in body-length and over 160 kg in weight. The number of both sexes were
nearly equal, being 114 males and 128 females.

With the exception of some specimens of which ages are still undeterminable, the
ages of the spawners were found to be 9—26 years (ca. ]4 in average) for males, 14—
33 years (ca. 22 in average) for females. The males attain sexunal maturity at the age
of 9—18 and the females, 14—26.

Aspects concerning spawning periodicity of this fish are discussed as well.

Key words  Age, Population strueture, Chinese sturgeon.
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Fig. I Year layer on the tlate bone (Cleithrum) ot chineswe sturgeon. Male, 13 vears,
cm. weigth: 83kg.

length:203

5

Iig. 2 Year layer on the ilate bone (Clesthrum) ot chinese sturgeon. Lemale, 21 years, length:
255¢m., Weigth: 275kg.

Fig. 3 Ring structure on the scction ot Hrst pectoral o ray ol chiinese sturgeon. Female, 19 ye-
ars, length: 233cm., weigth: 162.5kg.

Fig. 1 Ring structure on the section ot Hrst pectoral tin ray ol chinese sturgeon. Yemale, 33 ye-

ars, length: 32dem., weigth: {03kg. The out'r two wide year zones marking spawning re-

peatedly.



