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Table 1 The sample number and date, place and tool
to collect thesa samples
H # # M ]| A HERY
1963 £ 7T—10H kg TE E P, i B 836
1966 5 6—8 A Wig.HiE EE R 1217
1967 4£ 8—11 B B HE TE BT R HE R 763
1969 4 9101 wig IR, $i P 811
1970 4F 10—11 § Hily b, | 200
1978 4 8—11 A B R | OEHERL R 1159
1976 % 9 A—-B43 A #HE ., ERIE Ha P, B R R 865
1977 410 A % i 300
197949 K HiE i 125
1980 4£ 9—10 A -k bk A 451
1888 sE 0—10 o b EEMA KR 800
1984 11 A—%EZ A ®ig . GEdkE P, B 247
1985 4E 9—10 7 B e =B ML KR 100
1988 4E 9 —H4 1 B WL R E AR IRES - HE R LR R 150
1989 4 10 A Bl i 5% 100
1950 490 F g EA 100
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Table 2 Comparision of the parameters of relationship between body

length (L) and boiy weight (W) of spanish raackerel unieryearing
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1965—196% a1er 8.7231 2.0467 0.95991
1976—1979 2649 ].5128 2.0040 0.900F
19801889 1348 7.4080 3.0193 0.9864
1990— 1991 1503 6.5168 &, 0865 0.9598
1963 —1991 8827 £.1399 2.0038 0.9994
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Table 3 Comparision of theoretical values anl average measured values of
body length and body weight of spanish mackerel
unleryearing during 1963 —1991
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RECS.H) | R | BE g one | wapa | krnm |kodka ] & & | & &
(mm) {z) {mm} {mm} {mm) {2

6.21 2 200 33.65 0.20 25—45 PO—40 - -

7.1 3 193 51.83 1.08 A5—85 20—70 45.80 0.77

7.11 4 871 70,92 3.50 415—136 10—100 94,21 .93

7.31 B 255 134.46 23,24 hg—242 H00—150 136,80 o1.28

8.1 6 399 129,14 17.85 £2—207 100—150 173.86 15.62

a.11 7 295 175.38 38.81 100—200 130—190 206,12 T3.74
8.21 8 366 183,01 85.04 120—267 150—230 | 284.20 108.78

9.1 9 487 | 239,45 114.73 160—3186 220—270 | 258.65 143.84

9.11 10 880 267.86 147.69 200—375 230--300 279.92 182.39

9.21 1 1009 295.19 | 2u7.78 188—401 260—330 | 208.44 221.09

10.1 2 886 | 315.75 259,09 | 280—410 260—340 | 314.58 258,54
10.11 12 825 | 3820.16 320,08 230—419 2T0—850 | 228.59 295,20
10.21 14 5RO | 233.62 | 298.43 248—408 SR0—360 | 240.80 | 329.40
11.1 15 279 | 344.69 | 340.59 | 245438 800—380 | B251.43 | 361.24
11.11 16 811 388.01 493.79 | 272—138 820—420 | 360.69 890.57
11.21 17 20) | 875.20 | 489.23 340—430 | 830—220 | 368.74 417.86

12.1 18 — — - - - av5.78 | 441.64
12.11 19 — — - - — 831.85 | 468.54
12.21 20 — - - — — 337.16 | 488.18
B 1.1 2 — - - - - 301,79 500.72
BE 1.11 22 409 | 883.15 | 4%0.84 | 311—428 350—410 | 39h.2 518.32
®|E 121 23 360 | 884.22 | 478.41 | 311—445 370—410 299,31 530,17
BE 2.1 24 — — — o — 402.86 542,42
HE 2,11 25 - — — - — 408,02 568.24
BE 2,21 26 - - - - - 406.98 B62.77
BE 3.1 27 - — — —_ - 409.34 | 57L1.18
E 311 28 280 | 882,70 | 444.42 | 320—446 | 860—400 | 411.08 | G678.53
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Fig.1 The growth curve (a) and Fig.2 The growth curve (a)and
growth rate curve (b) of body length growth rate eumrve (b)of body
for spamish 1nackerel underyearing weight for spapish mackerel

underyearing
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Fig. 3 The growth accellorative enrve of body weight
for spanish mackerel underyearing
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Table 4 Comparision of body length and bedy weight of spanish

mackerel underyearing in defferent year

F 1963—1969

Fig. 4 Comparision of growth curve
of body length Tor spanish mackerel
underyearing to different year
a. 1862—1989, b, 1970—1979,
e. 1980—1889, d, 19901981

Fig. 5 Comparision of growth curve
of body weight for spanish mackerel
underyearing to different year
a. 1963—1969, b, 18701979,

a. 1980—1989,d. 1950--1591

1970—1979 1580—1089 1890—1991
B e | om |88 ok | e 28] gk | oe |25 | e | 41 |28
(min) -9, # | (mm) (g) | (mm) (g) #¥ | (mm) (g) ®
8.21 | 153.84 | 81.07 | €61 198.01 7] 65.c4| 1c0| — — — | 282.20 | 9p.00! 200
9.1 | 229.40 | 101.58 | 57 | 279.4B | 114.78 | 100 | 287.79 | 118.72 | 100 | 251.168 | 125.k0 | 200
9.11 ] 276.46 | 169.26 | 254 | 248.80 | 98,78 | 878 | 264.42 | 181.62 | &0 | 287.11 | 191.00 | 200
9.21 | 206.50 | 202.85 | 247 | 268.26 | 145,10 | 462 | 202.21 | 221.67 | 100 | 828.£0 | 261.50 | 200
10.1 | 881.41 | 206,17 | 220 | 250.€4 | 174.41 | £CO | 204.00 | 220.00 | O | 846.75 | 245.76 | 307
10.11 | 261,72 | 496.86 | 179 | 298.05 | 250.19 | zoo | 2¢9.01 | 209.88 | 1F0 | 262.84 | 283.44 | 196
10,21 | 840,19 | 808.60 | 170 | 317.85 | 237.28 | 200 | 314.28 | 272.26 | 100 | 862.15 | 580.47 | 100
11.1 | 869.68 | 870.23 | 2o | 328.70 | 2r9.05 | 100 | 829.55 | 824.60 | 40 | 361.48 | avv.50 | 100
11.11 _ - — | 278.54 | 467.87 | 211 | 297.48 | 520.26 | B0 | ~— — —
11.21 | 204.82 | F24 .41 | 100 | #6655 | 8kd.04 | ic0 | —- — —| = - -
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Table 5 Comparision of growth parameters of spanish mackerel underyearing

F o L. We % t %L, BAW. | bR W. '

19681969 438,00 | 675.82 | 0.1836 2.42 58.52 | 269.66 36.03 | 10.61
19701979 400.55 | 540.69 | 0.1729 3.47 60,79 | 279.98 48.42 9.81
19801989 400.71 | 536.56 | 0.2068 8.57 82,27 | 382.67 68.50 8.96
1950—1991 899.06 | 512.16 | o.2807 3.88 82,07 | 868,68 82.75 8.74
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Fig. 6 Comparision of growth rate
curve of hody length for spanish mack
erel underyearing to different year
a. 19631969, b, 1970—1979,

o. 1980—-1989, 4. 1980—1991

Fig. 7 Comparision of growth rate
eurve of body weight for spagish ma-
ckerel underyearng to different yoar
a. 1963—1969, b, 1970—197%,
e. 1980—1989, d. 1990-1991

S EBA K, B E 10 M7, 1970—1979 M 7T—1S I8 H11 AZE 11 A
1EDREERR, B9 AR, 1980—1989 45 MRAT R 6—14 FWES(MI8 B 1 HZE 10
H 21 B>, ¥R AH, 1990—100] FEEEA KRR — 13 AB WsALH
Z10 7511 B), FERTRSGEDN 8 AH.

w5

1. BEDEEgakkrEskNE L A1B2i, 8 A1 HZE 1L A1 ARE
REEEERY, HERKRSERBBUERX, 8 1975—1991 451 2134 BRERHE R
CWERE, LA I B BREE—ERE, ZHRNE3.00—49.00%2H, ¥
HAWEE 0.63—2.8l FZM, HEZRH TR&AY; 11 A21 AUE, BEBREHRBR
B, ERELABSOBE L, WY HERBETRED 0.52 KLUTF, X 0.06—0.52 &,



18 BEERSE. R BENER ADREFHENE KT 21

HEfThEREL, HEARRAESERRAZEZYA, EHIZZERAN, BREF—HE
iR, AMEHAERRBHRT OEMERYHE,

2, BADHBYMENABRESEREREIN b=3.0038, BRI EFTEEHER, H
W HT 2.9867—3.0355 2, EIEEET 3, 5 von, B. @AKoy REn Bk sc s &
F3fli. BEHABRAEEASBRBEMEGRANNBRUKE, EHEnE kS
O KPEEZLASU-FREGRARNOTERSY—R, S ARBEHE, BREER
HE R, BRI, NRKERSRERZZ2HBERNAERE, L KEED |
gk, 5§ von, B FRilR A KA E -8 Hik, WHSIHE von, B. &K FBHERE
A8 0 SRS £ Y AR Pe A R AR

3. BADSMESA - RELEH von, B. &K HBRIEN.#=0.1388, {,=2.18
41, L, =422.84mm ,W_ = 629.66g, REL KB LA §,=10.11 14, L # W, 8RR
WR DB Y EESHAENE ROBEE SEMRAMIE, B L GANKEMEES
4 3 I

4, BROGESEHIAAERTEESRER, L AW, 4 % B 1963—1969 £
438.00mm 1 675.82g T K& B} 1990—1991 4£ ({) 399.06mm Fi 512.16g, & Hf 0.1336
LFE 0.2307, (A EAEK S 58 10.61 B 8.74 ), REFBE4 KA 7—16 Wi
AT 6—13 WY, 3HHPL 1963—1979 4515 1980—1991 4E 4 K25 F WK ISR R T B
B. XHEREBRSHHREMBHAMAER. EHEREHLER, BRAYEESER
WaXRHANER BADREFRBAIKEZEMBLEERENR. BEREEEZ
ERK, wEBMEZAELA, EATER, KREPHBRERMHY TATERAHY
747.37%, LT RNk s L AP 2171.18%., EREHTHEREMR, BEERS, B
BEERARO. MRE R, AEARREERN, EBERKYSGE, A RBHEHE R
HEASGELEHAERBILERIRBNER. K AEASHERERERE, Hib
CHRAaXFEEE, WEETESADIENEEER, MNTHEADSRHAEFEER, HRHE
{3t A ok, '

5. BEHARKADERFH D ETHARESAERMEN XS, BHER BV F
EHPESASEKERFREZE XUAEHa BRI BKBERNGEHTR, T ELA S8R
HIK R 67.74—87.50% s B — 7 W, NS BB FEL a4 KIEEEE, REEEER
MESH1IHZE10 R 21 H2M, EAEER 27.20g 43 374.65g, 8 347.45g, 3%
Wk 13 1, ERBIESEMN 67.84%. MEREFBEARPUREEFEREKEEHEK
M., Hit, REHNBY B LG EHGREEELRE, Eﬂ%*ﬁ"iﬁiﬁ%?&:&ﬁj 10 § 21
HzR UERESSBRRENSEFA,

$ % X #

[1] FErirs,1985, HPHELANFIRERVER, FEHEL.(20):14 17,
[2] & B.190. BELOGAR L, EERAY,2(4):1-2,
(83 —,1991, 1990 E¥phiEkAERFER, FEMmL.(85):17—19,

(1) TR, 1081, BWIFRIEY, WEAFEPA,(2):85--08,



22 X = E R 17 &

£4] FREELHESE,1900, HiFEMNIFR AN REE.104—122, MEHKEE),

(51 RLEASTRE. 1000, EHBRBLERALENEN,203—287, RAHBEAGED.

(67 BRR36%,1000. #1REE R B BESHFE RGN BT, BEFR.12(8): 768764,

[7] BRRME.1974, & EFLim% Scomberomorus niphondus (C & V) #58, &, STEBMEMEM I MPH
f. BEAEA IR AR, (28):25—28,

L8] XiEER,1981, RiEIES DEERNWA, ARERTR(FTE), 120—187, BEHBR(E).

(9] XHREF,1982, WEHSEADSRERNHT. BESHIR,13(2):1170—180,

[10]  Ai846%F, 1987, HRTL TSI T DORR ST ANAR RO IITT, AKP=350,11(8): 2156—228,

[11} FBEE3E%,1088, REFA BV EHFRERT W, Fall,(18):30—38,

[12] Bertalanify, L. von, 1988, A quantitative thoary of organic growth. Human. Bisl,,10(2): 181—213.

[i3] May, R. M., 1976, Theoretical ecology—principles and application, 21—110, Black, Seien. Public.,
Oxford,

[14] TPetersen, C, G, J., 1922, On the stock of plaice and the plaice fisheries in different waters. Eep.
Dan. Biol. Sta., 28: 1—43,

[15] Qin, ., 21989, Competitiva relationship between bairtail and spanish maeckerel in the Eagt China
Sea. IECS MSM Symp. /No., 42,

[26] Wallord. I, A., 1846. A new graphic method of describing the growth of animals, Biol. Bull., 90
(2):141—147,

THE CHARACTERISTICS OF GROWTH FOR SPANISH
MACKEREL UNDERYEARING IN THE
YELLOW SEA AND BOHAI SEA

Qiu Shengyao and Ye Maozhong
(Marine Fisheries Research Insittule of Shandong Province, ¥aniai 264000)

ABSTRACT Spanish mackerel Scomberomorus niphonius is one of the main
commercial fishes in the China sea. Based on the biological date of 8627 sa-
mples which collecied from commercial catches in the Yellow Sea, Bohai Sea and
northern East Sea during June to March (next year) in 1963—19981, this paper
discribed the characteristics of growth of gpanish mackerel underyearing ag fol-
lows,

1. The relationship between body length (L) and body weight (W) is W=
8.7231 x 10—°L#-°*® (r =0.9994). The parameter b ranges within 2.9868-—3,0355 in
different year

2. The general pattern of the growth is expressed by von Bertalanffy growth
equation as, L, = 422,84[1 — g~0-1898t=2187 W = §29.66[ 1 — ¢~0-1388—9-2873, The grow-
th inflection for body weight is in 10.11 (a period of 10 days) and the growih is
rapid before November 1 for body length and during August 1 to November 1 for
body weight.

3. There are fluctuations of the growth for the different year. The growih
differs to 19631979 since the autumn population of spanish mackerel underyear-
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ing has be exploited by trawl fishery after the end of 1970s and the parameters of
growth change as, L. from 438.00mm to 399.06mm, W, from 6/5.82¢ to 512.16¢g,
k from 0.1336 to 0.2307, the growth inflection for body weight from 10.61 to 8.74
(a period of 10 days) and the main growth stage for body weight from 7-—16 to 6—
13 (a period of 10 days) (i. e. from August 11-November 11 to Auvgust 11-October
11).

4. It is consideration to the characteristics of growth of spanish mackerel
October 21 for achievement to the rational utilization of iis resource.
KEYWORDS spanish mackerel, underyearing, growth, Yellow Sea and Bohai
Sea



