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LIS EARE A Pseudosciaena
crocea (Richardson) M&HESE HRYTHAR "
A% GKAzHE

(h ER LB BT 5E 5D

BT EX T T EREMBHEFRTHRUN=THEERRE R, ZEW
AR AN TS A A B, BB B A& NIRRT MU AR, EMEHTNES R
HATEAREN TS BOREERTZ—,

J\ 1958 SEFKZE T4k, BAMHEAT T RE ALTENI TR BENFAE, FEHEPH—1
HELIRER S, AETHFSEHRI A L2 BT R P2 I B Sk kK fa i Mk AT 253
B, EEMBA N FERAANRETED TS SFN AR R R T, A FE —
| BORREDFFNMREEN D HENERRIENE L, FERRHAAIBBEITT
304 B ARAK A B T IR S, (NBESHT T 41 Bo PHRUSURAHTAIZR TR H
AT ECRIPF- a0 8 IV 0N, IPF-RURH SR AE BRIV S, BUFEE N 0.2—
0.3 3, IR 5% M/RBAE EERLE, RERJLRBA 80% TR , XA LLisd
R/KS BRI ERIRREE, BURER JERR5 NS4 IR I P S 3R DA AR & L
BTk RFRINE TR/ NELDPF- B4 TE N 5552 Fa i IR 38 e rh BU B CR L IR 7 48 #E 47 &
5, SPETERE K 0.16—0.99 Bk,

— AR A 5E S I3 B

— A TEZET FRE A FT BB R B IR FRORB S IR S E AR A MARETES ., B,
MNRETEA X T LIS T . DR A TR R 22 TE AT o

AMRFBRSLETE ST A — M AR E— A TESE T P AT RE PR A IR F B &,

AT EER R RE AN MBI ETENTERH 52.2—1616.8 (FhL) , N 376.2 (F
K s FAE2ROTE B R 156.1—601.2 (780 , 2R 79 286.8 (K)o } '

KREfaMREXTETEA TAARERE EEEIERKAER (B 1A), Bhg A5 H

* chERMER M TR T TR S 5 185 B ASURBREE AL HLERER, AR ER, M P EHIRA T U R &R
HHFSEREA, BTN B4R EE2ERES M THATEGERNEE G FEANIESTE. A
e R AR I G E T, BAN TR ER EEEN,

1) A RNABE R RER KT AR E.
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Flg 1. Ind1v1dual absolute fecundxty in relation to weight (A), length (B) and age (C)

2) body weight (cxcludmg gut and gonads) in g.; 3) standard length in cm.; 4) age.
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BRI, AR HESHNT, RAEA MR EEI M ARERLEEEIEKER,
KA BTN BREE, £ SR HHEEROHEERN T AAEZE,
BRIVBENARERT MR ETEA AR ERNETR: o, r Ml r, HHREE
1A e S8, PR AL B i e MRIB RN A28 5 W B RIRE R
AR B AT A MR X A OB SR (OF ) B3 Fk:
= 471W — 88,460 .
r = 659W — 24,071
1, = 841_W + 48,571
AT R R R f AR XTI (D) SR E (8 2L Rk
r, = 6001 — 206,000
r = 604W — 81,876
1, = 606W 4 42,728 .
MY e RAFTHIESE(E 2 A, B)ES AR5, mimakER, TR
HiS A MR 2T (R IE T ShIE D)o
AR A A Tl B2 FR9365R (1 1B) SRR S FIRE %% (H
1A) ARG, 57 H 45 B M SEBR AR 2L T A i A B 9 33—k, AR SR,
i B AR S WATES B 9 — T BRI 2 R SRR e A AR T L 5 ke
KBRS AL, ' ,
X FE TR R A SEBR M RAR A AT BRI BB AT R B, R S ORI L TR
B9 R 1A, B) , A4 B RERRKAIER BT 8, NEHE LB RTHEA
FEAE K AE—FREN 5, (P MAIR S AT R RSB 2o K B B TR &, THEL
45— PR B KR AR A T A7 80 30 75 B R B SR B AR T o 4RTIT, SEE b, 4
FREXFE, BT AVXMRRNAAEDTR, BRMIIE 1B J6, WmkiE a4y
A HRAR A TS TS B (I R 5 F B S RS E) 15 4 B Ak S R R 2 LA
e fiE (g RSkl )RS s, iR 1 BT7Ro

£1 LS FEERAERBAGRNEMS
Table 1. The stability of the individual absolute fecundity ( X 1,000) of the

S ¥ (XY 22 24 26 28 30 32

o EDD) 71.9 95.7 124.4 | 158.6 198.9 | 245.7
&8 ,

H? i s b, FRREASEYAD | £47.0 460.3 +75.5 +92.6 +111.7 +132.5
GFHD

an/M% 65.4 63.0 60.7 58.4 '56.2 53.9

"Explanation: 1) Standard length in cm.; 2) fecundity ( X-1,000); 3) n.u:dian; 4) difference between



ORI WL YRR ARAMA TR SIS 63

IR FT D B Y, AR X A5 7y 8, TR S5 rh A AR A
Fo PRI KT I, TR IR 22 AR B (RN BE S kAT 7 PR I RO E 4328 ) TR Wik
2o KFB MR TE S M KT R RN A KT BB EREE To

AR R AB I TS 5 BRK B4 TR, B R T R — R 2 L 3R, FF R
B RFER AR I MR TR B N KPR R R A S h A R A
b, R SRS A BB EPERERAE AN ERS T RS2 M,

e, BB DR = A AR T MBS LT R R BB TR : 1yt T 1, 5
BUCRE 1B s T A, PEEMN EARE b MRBR £ E T, LRE kK
B, | |
R R AR R F B MARBXETE A ORE) 5 A B (B ) s el -

r, = 0.13L3%

r - 3.26L%%

r; = 11.33L3%
BT EE Ak A f AR R A OB 55 fa ke J B (K ) 96 Rk ¢

r, = 0.01L*%

r = 8.38L%%

r, = 79.59L %%
LA Bl AR A T TEHR MBI S Ak KRB R v EE (F
2C, D) ZJ5, T EAERIIAE Mo '

ABRAB I LTS S5 4R B TRMN B 1C BToR, A EIHRAT DAR AMRIB X 45y £ T
AR T KA, BB T —E S DB RIFFRA M AN BE AT A MR A 2L T A E
B2 PR R L =B SRR BE: (V)TN 2—4 B, AT B ; (2) 25380
A 5 BIERE,ARARKH LT B —Fh B AT BTG, —EF 14 B AR aIE
KTANK ; (3B KEAE 15 H LUR , MBI AT A R B T

. REEERR A AR A T TR IS BOE 3R, BB T h Rl A b, BB R B A5 3

B (FROEF LR BB EES s
spring spawners, based on the increase in body length
34 36 ; 38 40 42 44 46 48
299.8 361.6 431.7 510.8 599.5 698.2 807.8 928.8
+155.1 +179.3 =+204.9 +231.7 +259.6 +287.9 +316.7 +345.5
51.7 49.6 47.5 45.4 43.3 41.2 39.2 37.2

the median and the upper and lower limits.
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BB, B\ BT 75 SR T LT HBK 200 B 2T 1 e o 0 I 5674 B £ SR
A RABRE LT AT 557 A LT R e S A6 T

P ESBEER T LB, AT R AT T B — A R PR R K BRI
ORI, (20T RIS F G — - RTIAE ROSE A, AT EHE T it
b LA

ﬁ?fﬁfﬁé%n—j:ﬁﬂa/‘ﬁk%ﬁxféwﬁﬁ kBRI AT 4 B 3A FU38 2 PRk,
AE (Rl — AL o , AR 2 TR B3 fR PR RO B R TR, B o2, 45 ) — R T o, P
B — A R A T B , AR R 2 T B2 (R B R 8 o B A 3A TR
2, 4RI 400—600 B0, 5 B LRI 5 B DIFE 1, A ERHE A A B2 T
X MRETE B IERE 5, 6 % AT EAETEE ; T1 B4 AE % 1,000—1,300 B, 15
5 b RISE B 2 A B TP T o

- ®2 fﬁiﬁﬁ#ﬁ%*ﬁﬁﬁﬁﬁﬂiﬁﬁ(Tﬁ[)'—ﬁﬁﬁ‘ﬁ&ﬁiﬂﬂ%&%
Table 2. Individual absolute fecundity ( X 1000) in relation to age and

weight of the spring spawners

e ® GOV 200 400 600 800 1000 1300 & 5o

£ D AR | 6 101 62 47 | 49| 31 6 302
2 3 88.0 | 124.9 106.5(100.3)*
3 52 | 817 | 154.4| 315.0 183.7(153.3)
4 45 89.4 | 179.1| 219.7 _ 162.7(183.5)
5 22 | 240.1 3251 : 282.6(290.3)
6 24 '180.4 | 356.7 | 442.2 ( 577.5 ‘ 389.2(350.7)
7 12 266.0 | 437.4 | 494.9 399.4(385.1)
8 10 310.3 | 427.0 | 529.3 ' 422.2(378.9)
9 19 369.4 | 492.2| 652.1| 808.9|'1277.5|  720.0(521.8)
10 10 233.3 | 467.3 | 480.8 | 475.6| 586.8 448.8(463.2)
11 26 , 364.1| 452.7 | 549.7 | 769.4 534.0(530.5)
12 14 335.9 | 433.0| 563.6 | 921.3 568.5(605.3)
13 15 186.2 394.1 | 528.4 | 681.1 [ 1018.2 561.6(515.1)
14 20 326.9 | 424.7 | 514.5| 728.1| 821.0 563.0(592.6)
15 3 810.2 ‘ 810.2(810.2)
16 6 | 443.2 | 607.2 | 633.9 ' 561.4(593.2)
17 7 438.5 | 804.3 | 1616.8 953.2(659.1)
18 2 443.5 | 443.5(443.5)
19 5 334.5 | 442.7 | 379.6 7 385.6(408.4)
20 2 323.4 587.3 455.4(455.3)
21 3 433.2 | 464.0 448.6(443.5)
22 2 539.8 | 814.7 | 677.3(677.2)

gt | 30z | 864 | 1855 332.4| 423.8| 522.5| 677.3 | 1109.6 (375.0)

(85.1)% (172.9)| (327.1)| (439.3)| (518.4)| (728.7)[(1061.5)

* SEENBREAIR TS,

Explanation: 1) Body weight in g.; 2) age; 3) number of specimens; 4) total.
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' OB O 2 O£ T
£ 3 IR EERARRESBEED CFH) SERRE KRR
Table 3. Individual absolute fecundity ( X 1000) in relation to age and
length of the spring spawners
- gk (ER)V 26 30 34 38 42 46 & B
£ [FAH® | 18 66 51 52 54 43 18 302
-2 3 100.3 100.3 (100.3) o
3 52 129.8 153.5 208.1 163.8 (153.3)
4 45 121.2 176.1 197.9 | 322.9 204.5 (183.5)
5 22 168.1 | 288.0 | 424.9 293.7 (290.3)
-6 24 140.2 | 314.7 | 383.4 463.8 325.5 (350.7)
7 12 208.2 | 370.7 | 482.4 353.8 (385.1)
‘8 10 266.5 | 337.6 522.7 375.6 (378.9)
9 19 387.5 525.4 1043.2 652.0 (521.8)
10 10 233.3 449.7 473.2 566.6 430.7 (463.2)
11 26 319.9 | 398.8 544.8 594.4 | 906.4 552.9 (530.5)
12 14 335.9 | 478.2 ) 551.1) 921.3 571.6 (605.3)
13 - 15 186.2 357.3 442.5 671.2 414.3 (515.1)
14 20 ’ 326.9 454.4 592.1 959.1 583.1 (592.6)
15 3 ) 666.0 | 1098.7 882.4 - (810.2)
16 6 " 443.2 677.9 404.6 508.6 (593.2)
17 7 355.3 459.3 | 1210.6 675.1 (659.1)
18 2 443.5 443.5 (443.5)
19 5 334.5 472.6 . 459.7 315.7 395.6 (408.4)
20 2 323.4 | ° 587.3 455.4 (455.3)
21 3 433.2 464.0 448.6 - (443.5)
22 2 539.8 | 814.7 677.3 (677.2)
ARG | 302 (%%I%) (iggﬁg) (gggﬁg) (§§§;§) (33?1?) (23%) (3213?7’23) (375.0)
Explanation: 1) Standard length in cm.; 2) age; 3) number of specimens; 4) total.

AHTHE 3FIE 3B DU, B HTER —R i DT MR b S K SRR KT
113 B2 BE T — Pt o, I Bk — AR SR TR s [ , A AR 2707 By 25
BRI, H M 3B T DUEE], Mk 30—34 RN, 5B D LA S B
PATB R, AR AT B, 3 MR K TR 5 1 SRk KTEE , TR

WK Fg 42—46 JEAHT, 15 B DL Bag S MARIBT 2T A B T4 TH o

A LERAVER, BRI SR G R S A R K T
o, (H TE SR Bk K B3 R, R — MRS RN Ry TERFET
He—IBHIA | ,

% 4 BRSO A MR A T AT Rk KO TR, (Al — PR ICAE 2
7 () — R o A TR T A5 M 3 1 S A — PR EAL b , A R P B R
TP Tk B () S35 i e T 3, B T AR A B | |
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HT B MR LTS S RAERBKENSER, RIOVESRERET
SHEETET I, S BT IR AR 3 B fISAT A M EL IR (3R 5) , #E AR IIER —fh
SELE, PR 2Tl — R A P A B TS At (EAE R — AL b, 2P R
S I FE SR DT 22 IR R A, I B B (R TLSR, IX— AR 53R 4 AR
A,

bk, AR 2B R SR E RS 3 W 4 B MBI 5 SR E
B KRR TR(E )0 IWE 4A HITLUE, F—kmish, MTREhES

®4 FIHEEERARRMGELENE N (TH) SHE LR EENXTR
Table 4. Individual absolute fecundity ( X 1000) in relation to
length and weight of the spring spawners

hE ()P 200 300 400 500 600 700 800 900 1000 1100 1300 & O
?)ﬁﬁ:) %{73‘, 6 |56 | 45 | 27 | 35 | 25 | 24 | 24 | 25 | 14 | 17 6 304

3 |88.5 88.5 (88.5)
24 :

15 81.7 | 142.7 112.2(130.5)
1% 149.0| 165.5 157.3(150.9)
1 152.1| 193.7 . 172.9(176.3)
T { 212.3] 253.5 _ 232.9(221.4)
3j 24 276.2| 218.4) 364.1 286.2(290.2)
’ 25 274.9) 377.5 323.4 1325.3(367.1)
e 349.5| 394.8] 521.9 422.0(392.2)
e . 456.9| 440.9| 531.5 476.4(455.2)
T 512.8) 492.6| 599.1 534.8(514.9)
4: 25 446.0| 542.2| 613.0] 781.1 595.6(560.1)
ST _ 553.6| 661.9| 587.9] 1018.2 [705.4(635.2)
46 13| 676.1| 848.6| 1124.1 |882.9(877.7)
15 315.7 1152.3| 1034.2 [834.1(914.1)

sl 304 | 85-1] 147.9) 211.9] 248.9] 363.7) 425.5| 449.7] 490.1{ 502.7] 650.3| 842.5| 1058.8 | 37 oy
(85.1)|(148. 4){(203.5)(273.7)(368.3)(419. 6)|(470. 1)[(488. 1)(546.. 8)(645 . 5)(797 . 2)/(1061.5)

Explanation: 1) Body weight’in g.; 2) standard length in cm.; 3) number of specimens; 4) total.

G 2B TR o B 4B vhR BITE [ AR KA R , BRI TS0 R 4R T 48
L ERARNERE R INER, ARERNE LS, REAEEEQANNEREX
LETEAT ) 5 — R E AT B AT B AR5 LA RE2 R, RRRESEN Rk
FBATEETE S M R A S LA TIER A MEN IG5 T AR, LEX—RAKLE
A7, R BAKE A M RBX LTS X AR E R, K B AR 8025 R b DR AR E R T




£5 WIRFEARARA 3 BRANEGSBMEND(TH) SEERFKAXER
Table 5.. Individual absolute fecundity ( X 1000) in relation to length and weight

of the 3-years old spring spawners

REGE) 200 . 250 300 350 400 A 3w
f(%’;‘f]:) A 3 15 19 1 3 1 52
2 96.5 . 96.5 (96.5)
25 :
10 52.2 146.8 | 138.8 112.6(136.5)
26 : .
10 126.3 | 154.5 140.4(140.4)
27 - _ .
13 17.5 | 153.7 | 175.6 » 148.9(153.2)
28 .
8 1 149.7 171.8 160.8(160.8)
20— :
4. 154.1 179.1 : 166.6(172.8)
30 : ‘
3 . 165.0 165.0(165.0)
31
.| _ | 206 | 315.0 | 272.8(272.8)
R 74.4 130.2 | 150.2 | 189.3 | 165.0 | 315.0 '
& 7Y 52 @GL7 | (136.0) | (152.3) | (180.2) | (165.0) | (315.0) (153.3)

Explanation: 1) Body weight in g.; 2) standard length in cm.; 3) number of specimens; 4) total.

=4

ﬂaﬁ af H 4 HCEHERRR 3, 4 S RERAME
2 N AT 5 A e 35 R
57 ’ sreces 3 FEG Mere 4 FRG
B 5l Ao e M BT PR KBNS
oo oottt ZAETH iR BV ISR
2r B oo o 1T R KM P AFEBE A
i oso bt A4 S AR TR R
7t ' Fig. 4. Relation between individual abso-
) , ! ) L L . 3  lute fecundity and growth of the 3 and 4
23 25 K4 ¥ 3 3 » ﬁﬁ years old spring spawners. .
(o sses00aa 3-years old; {11+t 4-years
A old. A. »++ 111 the longer indivi
2k duals of each weight-group; eoocodpit
i the shorter individuals of each weight-
3 group. B. +++«111 the heavier indi-
28f viduals of each length-group; eoootiit
the more light individuals of each le-
2r ngth-group.
14F 1) Number of eggs ( X 10,000); 2)
body weight in g.; 3) standard length
v in cm.

50 200 250 300 350 400 450 500 550 fﬂiél
)
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BHAERNEENEE, FEWHUHE, WstE MR EETERFEKENAHLE

FHHRARERIERKTEM, KRR, R AKRE 54K ARk SLBRR AR AR R
IR = DEFRPRE—TMER.  BIRMIERE—5 8, 3 DT s R R A ERR R
F X EPF BB AR R R R, TR BN 2 A 1B S AR RS B R, EF—I%%% BB SE(R
FER/NE MRS R TE T B3R 18 s 2, A TR B o

T AMEHERT A 5E S E9 R B

MNRABXS LR TE A Rl e — DR TEZTT R, TR BB PR pO BN ARE S A AR K aa BP
TFHERTE D /g RE, BE D /1 1%,

PR R AR E AR MARAEN 42 T «/q BOTE BB 276.7—1,005.9 (hr), R R
608.7 Ckr); r/1 BOTEE R 2.1—32.7 (FFHL), PN 9.9 (FhI)o TR KFHE M r/q BITEE
39 304.3—726.6 CkL) ,ZR¥gH 459.5 (L) ; £/1 BITERE J9 4.5—14.1 (FFhL), F¥E& % 7.8 (F
Ao .
AT HE R A DMRAERT 22 BT £/ g FIRE B R KR936 R (B 5A,B) SRR 478
TIFURE B R Kmoe R (E 1A, B) BT —FE, BE—MESETECRAMEER, Lt
& t/q BB E N, — IR R R KRR NG T A BENTi, BYERENT 30 E
kK, REE 420 FELL LR, FRM o/q RIRH—FEATHE RS BERKKT 42 BX,
ARERELTT 1,000 3TLA LR, o/ g RBFETRMNEST KPR MATE IR MAET L
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A STUDY OF THE INDIVIDUAL FECUNDITY OF THE LARGE
YELLOW CROAKER, PSEUDOSCIAENA CROCEA
(RICHARDSON), OFF TAICHU-YANG,

CHEKIANG

ZHENG WEN-LIAN AND XU GONG-ZHAO.

(Institute of Oceanology, Academia Sinica)

AssTrRACT

The present paper deals principally with the dynamics and difference of individual
fecundity in the spring and autumn spawners of Large Yellow Croaker, collected in the
periods from Match—June and September—October, 1959 from Taichu-Yang, Chekiang.

In 304 spring spawners studied, the individual absolute fecundity ranges from 52.2 to
1616.8 (X 1,000) (average 376.2); the individual rélative fecuﬁdity r/q ranges from
276.7 to 1005.9 (X 1) (avetage 608.7) and r/l from 2.1 to 32.7 (X 1,000) (average
9.9). In 41 autumn spawners studied, the individual absolute fecundity ranges from
156.1 to 601.2 (X 1,000)>-(average 286.8); the individual relative fecundity r/q from
304.3 to 726.6 (X 1) (average 459.5) and /I from 4.5 to 14.1 (X 1,000)- (average 7.8).

After analysing the relations of individual fecundity to weight (éxcluding the gut
and the gonads), standard length and age of this fish, we consider that: 1, The in-
dividual fecundity increases, but differently, with the increase of weight, length and age.
2, It is closely associated with weight rather than with length and age. Therefore the
main influential factor is growth. , ‘

In the entire life span of the spring spawners, the changes of individual fecundity may be
divided into three markedly distinct periods: 1, Verdant period——the individuals of
2—4 years old and some 5-years old belong to this category, of which the fecundity is
rather low; 2, Thriving period—age of the fish ranges from about 5 years old (with
a standard length of above 30—34 cm and body weight of above 400—600 g.) to 14 years
old, during which the fecundity increases conspicuously; 3, Declining period——when the
fish is over 15 years old, fecundity decreases gradually. The first period coincides with
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the age and size at first maturity. The size and age of the fish at the beginning of the
second period correspond with those of the period of repeated sexual maturity, and the
age-range of this period agrees with that of the principle age-groups of the spawning
shoal. 'The lowered activity of the genital. organs of the third period is the reflection
of the decline of physiological activities of the organism.

The individual fecundity of the spring spawners is higher than that of the autumn
spawners. We consider that the presence of such a difference is closely connected with
their living conditions. » o

The significance of individual fecundity on population dynamics has also been dis-
cussed. '



