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Tab. 1 Ecological parameters in fishes of China Seas
%% &F | x| em (#E{ L. Wo| k- M | G |Ta|Ln |Tou
1 g8 [2] (&% | 997|909 | 5486 | 0.32. | 0.23 1.1 [ 3.0 |400 | 10
2 T {71 |&% 9 1782 | 9889 | 0.24 [ 0.20 6.5 | 3.0 | 380 | 12
3 |F#E i o | 780 | 8770 | ¢.21 | 0.13 — l2.0 |370 | 12
4 PERES [y s ¢ | 761 | 2936 |.0.26 | 0.21 6.0 [2.5 | 490 | 14
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9 luh (1,9 |sils | 97425, 825 | 0.53 | 0.39 | 16,0 |2.0 [250 | 10
10 i@ (131 (@ o' 501 | 1592 | o0.44 | 0.33 8.9 | 2.0 |270 6
11 %E (121 i | gor {708 |- 3631 T o.r”| 0.1z g.9 12,0 {2707 | 7
12 %A [12] M@ | Qo7 |658 | 3072 | o0.11 0.12 |. 8.9 | 2.0 |270 6
13 |ux [9) |&mduim| Qo7 135 | 17 0.79 0.71 {-11.0 { 1.0 |90 3
14 gy [11 |gw Qg | 878 | 6331 | 0.12 | 012 | 9.2 2.0 |280 | 9
15 |Ezm EIT Qg | 418 | 1278 | 0.25 | 0.24 — 20 | =} 14
16 |3 ) | Q4 | 216 71| 0.32 | 0.3¢ | 1400 [1.0 [425 | 6
BUARE-Y - S 121 | Qo | 414 4 1465 |- 0.31 | o0.28 5.8 [2.0:} 230 |[-10
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VS ¥ [1] imem Q0 | 404 918 | 0.37 | 0.32 | 6.0 | 2.0{230 8
21 \igeE 1] \smmm 99 | 290 857 | 0.43 | 0.38 5.4 (1.0 120 7
22 248 [11 || 90" | 342 | 1366 | 0.29 | 0.28 5.5 [ 2.0 | 194 9.
23 |88 [T kg ? 1635 | 4691 | 0.14 | ¢.17 1.1 [3.0 300 T 16
4 iGeg K " | 396 | 1252 0.22 | 0.26 — 2.0 {210 | 12
5 grimeE | (1] |km 91285 | 499 | 0.31 | 0.35 — 1.0 | 165 5
26 ks [3) tsE# -] @ |59 | 2113 | o.18 | 0.20 | 5.5 [2.0 220 | ¢
27 KRE tHEHE | o |582 | 2100 | 016 | 019 | — [2.0 |200 | 9
A IRPS ¥ d) koo | 9 {608 | 3320 | 0.24%| 0.24 | 5.5 | 2.0 |:200 7
29 k#fA kit | o | 539 | 3262 [.o0.24 |* 0.25 — 2.0 |18 | 5
30 |hEA &) Mo | @ {283 | 360 | 0.44 | 0.44 | 103 [ 1.0 [130 | 6
31 b RO | o |273 | 353 | 0.5 | 046 | — |10 [120 | 4
2 BEs [11 [KR%H4e®| 9o | 283 | 478 | 0.46 | 0.46 4.8 11,0 {120} 8
33. |MKA d) tkiro | ¢ |29 | s03 | os0 | 0.41 | 4.8 |10 [120.] 9
34 ImEAs KO | o | 284 492 | 0.42 | 0.43 — |10 |120 | -8
35 |EEA & o | 9 |47 | 1509 | 0.31 | 0.3 2.0 | 2.0 |200 8
36 |HEA it | o {432 | 1486 | 0.31 | 0.31 — | 1.0 }1s0 6
37 REMES d) kI |- ¢ {200 166 | 0.53 | 0.55 6.5 | 1.0 | 83 4
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39 mkisEA d) |[kiLo 2 | 153 59 | 0.66 | 0.69 5.4 (1.0 | 65 4
40 ImkiEs Kito | o | 139 7 | o0.80 | 0.80 = 11.0 | 60 4
4 e [8]1 |HR®GK)| 9o |541 | 2029 | 0.35 | 032 8.0 [1.0 [180 [ 5
42 I35fn RE(E) Qo [ 546 | 2051 | 0.30 | 0.29 8.0 | 1.0 [170 6
43 |REF e CREAE 9071312 ). 106 | 0.20 | 0.26 7.3 |10 f 127 | 4
4 \ZmeEomer | [6] (KK 2 | 306 600 | 0.28 | 0.32 | 10.0 {2.0 0107 | o
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47 [KES [11 |wwm 9o | 361 | 570 | 0.28 | 0.31 | 14.8 | 1.0 | 174 | 5
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49 ioEge | 11 (REEE 07| 343 | 971 | 0.28 | 0.34 [-10.9-|1.0.} 183 5
S50 KEsg [1] {EEE® o7 | 390 653 [ 0.37| 0.39 — ) 1,5 245 o} 5
51 (iETEeE - LB [ekmm ot | 328 | 3759 0.317 | 0.36 | 14.8 {-tde Ji135 5
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55 |GiEs (9] PRiHm Qo7 3037 275 | 0.27 | o0.43 — 1.0 {150 { 5
56 | 101 |wamm| 9o | 477 | 1228 | 0.20 | 0.31 8.0 [2.0 [213 | o
57 [KREA [1] |REsE® o | 526 1933 0.43 0.39 8.1 |2.0 |210 9
58 (BEif [1] iR Qo | 302 611 | 0.35 | 0.40 4.8 | 1.0 | 120 8
59 lg [9] |kRigE®m| Lo | 685 | 4864 | 0.32 | 0.30 — 3.0 [ — 6
60 "\ [11 | | 907|263 | 587 | 0.18 | 0.30 | 2.5 |10 |[115 | 9
61 |4 enien (11 &% Qo | 827 | 1255 | o0.18 | o0.22 3.4 (2.0 310 | 6
62 |@Akemka | [11 |@% | @ |229 | 317 | 0.18 | 0.31 | 5.9 |0.8 | 60 |.5
63 IFmKeme R & | 215 262 .| 0.31 | 0,45 — lo.8 | 70.] 5
64 |othe | [1] |EE 2 [300 | 512 | 0.26 | 036 | 3.8 [0.9 [110 | 5
65 |&RAE C s & | 324 645 | 0.34 | 0.43 — 10,9 |130 5.
66 |lxmitem | [1] % 29 | 149 71| 0.38 | 0.57 4.8 |07 | 99| 4
67 {oxEgE | [1] |[EE 2 1204 212 { 0.39 | 0.53 |. 6.0 [0.9 | 110 4
68 |ILXH 4 e=f g | 189 65 | 0.38 | 0.53 | — |0.9 [100 | 4
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Tab. 2 Predicted signs of correlation matrix of life history parameters in fishes

HXBH . L. W, k M G T, Lo Tau
L. .00+ - - - + + +
w. 1.00 - - - + + +
k .00+ + - - -
M 1.0+ - - -
G .00  — - -

T, .00 + +
La .00+
Toux 1.00
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Tab. 3 Correlation

in three areas of China Seas

EARRAREFESHNBRRNK

coefficients among life history parameters of fishes

B OB | EXRK L. V. k M G - Ty Ly Toesx
L. 1.000  0.840 - —0,575 —0.740 —0.453 0.700 0.885 0.512
e ©(0.001)  (o.01)  (0.001)  (0.05)  (0.001) (0.001) . (0.02)
W, 1.000 _p,s21 —0.609 —0.429 0.640 0.692 0.514
0.02) (0.01)  (0.05)  (0.01) (0.001)  (0.02)
B k L.oop  0-958  0.351 —0.399 —0.372 —0.485
€0.001) — €0.1) 0.1 (0.05)
M 1,000 0.376 —0.530 —0.572 ~0.548
' (0.1)  (0.02)  (0.01)  (0.01)
G 1.000 —0.607 —0.419 —0.425
(0.01)  (0.1) 0.05)
T, 1,000 0.721 0.629
€0.001) ~ (0.01)
L 1.000 0.710
_ €0.01)
Trse ’ 1.000
L 1,000 0.893 —0.638 —0.759 —0.279  0.763 0.812 0.493
' (0.001)  (0.001) (0,001) (0.1)  (0.001) (0.001) (0.001)
w. 1.000 —0,473 - —0,578 —0.439 0.813 0.661 0.481
€0.01)  (0.001) (0.01) (0.001) (0.001)  (0.01)
% 1,000 0.979 0.251 ~0.427 —0.626 —0.413
K (0.001)  — €0.01)  (0.001)  (0.02)
M 1.000 0.278 —0.513 —0.702 —0.464
€0.1) (0.01)  (0.001)  (0.01)
G 1,000 —0.345  —0.033 —0.456
% €0.05) —  (o.01)
T, 1.000 0.707 0.658
€0.001) (0.001)
Lo 1.000 0.565
(0.001)
Tous 1.000
L. 1.000 0.899 —0.636 —0.785 —0.502 0.704 0.951 0.320
(0.001) (0.02) (0.001)  (0.01)  (0.01) (0.00D) —
w 1.000 £0.473 —0.582 —0.349 = 0.916 0.946 0.255
0.1) 0.05) — €0.001)  (0.001) —
k 1.000 0.963 0.567 —0.353 —0.278 —0.557
-} €0.001)  (0.05) — — €0.05)
M 1.000 0.584 —0.439 —0.493 —0.543
0.05) — (0.1)  (0.05)
G 1,000 —0.275 —0.312 —0.502
& — — 0.1)
T, 1.000 0.935 0.381
€0.001) —
La 1.000 0.236
Tonx 1.000
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Tab. 4. Average ecological parameters’of different fish species
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L L. W. . k L. M G.. . T Lo T wax
r &g 191 139 0.47 | o0.54 7 9.29 0.93 97 | 4.33
iR r 305 535 '] 0.32 ] 0.35°¢ 6.93 1.28 151 | 6.06
AR K L& 455 1344 0.31 "] 0.29 7.22 1.74 212 | 8.80
K& 747 | 5645 | 0.24 | 0.22 4.90 2.30 | 360 | 9.40
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- "Fig, 1 Effect of different levels of fishing mortality on yield per
) recruit of different fish species
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Fig. 2 Effect of different age at the first capture on yield per recruit
of different fish species
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£S5 =SRRERE To/Tw. f Lo/L, FELMREIEE(%)
Tab. 5 Different percentages in specific values of T /T, and Ly/L,, in three
areas of China Seas for fish species(%) -

Tm/Tmlx Lm/LBO
B B T
0.11—0.17 | 0.18—0.25 | 0.26—0.50 | 0.30—0.40 | 0.41—0.50 | 0.51—0.70
BEE 18.2 31.8 50.0 9.5 28.6 ?61.9
R 26.3 39.5 34.2 25.0 52.8 2.3
Eop 46.7 46.6 6.7 38.5 38.4 F23,1
%6 =RBaRE kT, favh LoARFERbHEHC%) '
Tab. 6 Different percentagés in product’ values of % - Tpex and VR + L,
in three areas of China Sea$ for fish species (%)
: k * Tmlx : v k * Lo o
# B - N —
0.80—1.63 | 1.64—2.47 >2.47 6.40—9.40 | 9.50-+11.90 >12.0
BEn 10.0 10.0 80.0 10.0 * R -45.0
R 26.3 30.0 44.7 . 21,1 | 60.5 F18.4
i 3 o i,
oop 86.7 13.3 — 88.6. | 67 ) . 67
2; Nﬁkii#ﬁﬁﬂﬂ?ﬁﬁ#& R

¢ ST B AR TR I T, B B, B, RN 5 (L5
SRR, RERER TS, KERRARN, WEANE R, EFEIRH, S
AR (B T P BT s B R — R RV R S m@a;émasﬁg
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LIFE HISTORY PATTERNS AND GEOGRAPHICAL
VARIATION OF ECOLOGICAL PARAMETERS
FOR MARINE FISHES IN THE COASTAL

‘ WATERS OF CHINA*

Luo Bingzheng : )
(Im'muzc oi Ocmnalogy, Academta Smtca ngdao 266071)

AssTRACT

Life history parameters were gathered from the literature of marine fishes. Oftén there were
multiple sets of data for the same species from different locations. Each set of values was used
as a separate data ease. Correlation matrices were calculated for 43 species (74 populations)
altogether, from data obtained in the 1985——1986 off-shore servey of the northern part of the
East China Sea and other related documents.

In terms of cornmonly measured population parameters in flshery bxology, an r selectlon
species would have: (1) a low age (Tw) and smaller body size (Lm) at first maturity, (2)
a high value of growth coefficient %k, (3) a small L., and W, from the von Bertalanffy
growth equation, (4) a high value of gonad index (G), (5) high rates of natural mortality
(M), and (6) low maximum age. The attributes associated with a K selection would be:. (1) a
high age and larger body size at first maturity, (2) a low growth coefficient K, (3) a large
L, and Wa, (4) low value of G, (5) low M, and (6) a high maximum age. Using these life
history correlates of r and K selections, it is possible to predict the signs of a correlation matrix
among life history parameters. All of the observed corre]atlons agree with the predlcted corre-
lations in sign. R

© The results show life h1story patterns in marine fishes of China are mostly ‘that of # select
tion. The effects of harvesting on stocks with these life history trends showed that K- selection
pattern species would be highly sensitive to overfishing both in terms of fishing mortality and
age at first entry. There are specific differences in fisheries based on r or K selection species.
The ecological parameters of the fishes show geographical variation from the South China Sea
to the Bohai Sea and Yellow Sea.

Key words Life hlstory patterns of fissheries, Ecological parameters, Gebgrabhieal
variation '
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