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W E ARIE 1960 F~1994 FRERF a6 K Rt 24 3R FH,
B AT F R 28 REACHE L, xR SF 2T BRI BRR M R AW R AL AT T AR
Ro REFTETREL T FHN, T ERBAF SHRMR AR RLE, F 68810 B
MARA KRG ERE T 5 R AR ARARRAREF, ST O RER
Fh EFURSH, HHIEFNULAR. F oy ERu B AN, dx- SR L
~THBAEH I T ERMG 14 8m. REFAYMER T LR, ¥ &Mkt
AR EANARPERS. FTaAL R Ak, AP hENSKERATEXT
BERAHBKEE. FEREARGNRIERF AR ARE D IR, AXESHT
BHFERESTEERF LI MNIERE, RETHHAALEREHTRERL,

XKiBIA &, TRIRA, Bk, FHsn

1 W

FBERA (Trichiurus haumela) ERBREESFARXY — BEEFBAA6GS A
M, JE A FEFaATR Y, TS 6 RENNEERER SRR ER P A EEYE
RAME L. HaRREXKEEREMBEALKFARENEENR. EH S L RMNE
K, AR R H A A PRI (REES SR BEIRE H 2K, %
Wi RH T 250250 STUCIR AL A B B0 A PR B £ B R LR = A TR, 7E 4
Filg: ENFSEE ST RESHRARES, maF el R e ke Hgx
R Bema fa 00 R IROR UL BE PR OB IR IS MM R A R S R ) el
AR RTHR. IR RERAFARBED SR RN TR
B A RERETEE T REAMTRMN, HFBLT 5 H—6 A#a BNk
B EIE N, TR GRS TR ERR. HIREE 1990 £ 1992 44 B3Rl
R EES S MERNERS S5 MESAMNBBRE R B INEL EEFE RN
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RERAN ZERREL, EERPAIOKFREAR LI REERARELHBER
B AR BB I, A SCRAREH A RN SR R E R R e B - B, 4
FXFEZE.

2 MR E

B FIRT R E 1960 £~ 1994 FRBXITAE WiLE . REEN BT =48 -
KBS AR KRR A EYF N ERN . AR e BT ERE
BREMTRKFAREMFYHER, FaNFEREREBT KEAREHBERS. Ha
FEBITER AW, Kb 1980 £ ~1992 5 HE 5 BHLE S ¥ K= BRI
WWREGR. WAEEIWESFEIRA 1963 4~ 1964 FER\K =T 1976 £ #HiF
K= S I A AR A 2 T S A o

3 BR

3.1 HERA

HRFHAaBRERE, S HERMERELE TEREA, ALRETERIEHHSLR.
BRI O PR, B R BT B AR B RS, B A MO IR
D RS E HE EF B SR RSN R, AR BREELERAR T4 BE.
AR R BGE B R BRI U B ER DT KD, PRI, P A B L R B TE
EA mAM RES. TELUANE R ARETARFEAKELAT HRKe.

RiEFAFERERNNESNFLREN TENRN 15~37 Fnfi £ +H4E4R% 32~53 i A
+48H 2937 Ff. U+ AR (1990 ~ 1994 4E) F 39—65 FHmti, MF 1 F WL 1960 £ F
1974 SEHr A R B 2 WS F AT 1975 F£F 1988 Firm ik B4 T2, 1988 £ K
B 29 7, 5 1960 FE AR B fR1H ;1989 £ & 1994 SFEZE B A, 1994 43K 65 JT0d, M
SREAKT. BBk EBRE G E SRR 80~90%, FAYEMTTIR95% 1
EARHER S TSR ES, AT REXEMEFAETHEIERE R MEERIMFA
W EEMIILE, —N 10~20%, ) 1984 FE, LEZF T M, £ JLFEREZE 5% LT, 1993
FE1.3%, AHRRES. Hb, Bl —RUARES N E, Kb g, —iRs
50~70%, BEEM K T5% M Lo B 1988 EEF I, HEEERB TR, IfJLERMS
25% KA. TR, BEO ) E BT fa Ak B LR H S, IR R R BRI &R.

RiEEHAaRER TGN 1960 £F 1974 EH AR HRELLEREERRRARRE
BHE FAEE;1975 £ 1979 FHETREEH: 1980 F£F 1992 FHARTFEIFIUE
(1§ E&) MARY0.5 B Fa) 8, HEREE R 1 B LM AaREEN
1982 EFF I BIE SN T M, B 1987 FRETR LA, 1988 FE X ZFH EF, 1992 FiEBE
A, HERER ¥ 1992 420 1987 4EAY 3.6 15 IRE &, 1992 424 1987 FH 2.8 45, A
REFRHAMEKBEEFATREERNYEER, RHRHEEWE RS N KEarE.
MR EE R, 1990 £ 8 1993 F R REIFAF 2.5~3 BAFM 3 B k6
RILLESBIH0.6%F 0.74%, LA TFRAFNED 1.46 M 0. 13 T4 m. WREE+
SR, MRS K. R A LU R e X, AR Bt a B,
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R1 FHWQEREELENL (86 F0H)

Table 1 The annual variation of the total catch of hairtail in East China Sea (Unit; X 10°T)

b il 011 Eo . Bl amar
State — run fishery Small scal fishery In which eatch
£ f R mEE ' from winter season
Year Total eatch
R kR FiE
% % %
Catch Catch Catch
1960 21.48 2.61 12.2 18.87 87.8 14.08 63.3
1961 14.54 2.72 18.7 11.82 81.3 7.57 53.3
1962 20.31 4.25 0.9 16.06 79.1 14.31 T¢.1
1963 25.38 6.16 243 ! 19,22 5.7 13. 76 54.2
1964 33.21 §.13 24.5 25.08 73.5 15.27 46.0
1965 32.96 7.89 23.9 25.07 76.1 23.40 71.0
1966 32.73 5.22 15.9 27.51 84.1 19.29 58.9
1967 36.77 5.35 14.5 31.42 85.5 24 80 £#7.4
1968 26.46 4.11 15.5 22.35 84.5 19.64 74.2
1969 33.38 5.20 15.6 28,18 84.4 26.00 77.9
1970 32.42 5.73 17.7 26.69 82.3 18.00 55.35
1971 35.37 7.23 20.4 28.14 79.6 26.00 735
1972 48.02 7.79 16.2 40.23 83.8 36.85 Ta. 7
1973 51.85 10,92 21.1 40.93 78.9 40.42 78.0
974 52.81 §.36 15.8 44.45 84.2 35,12 74.1
1975 43.89 J&Sl 15.5 37.08 84.5 33.59 Th.5
1976 39.39 | 6.07 15.4 33.32 84.6 20.38 51.7
1977 34.93 7.57 21.7 27.36 78.3 19.77 56.6
1978 35.52 &6.82 19.2 28.70 an.8 18.72 52.7
1979 40,06 7.60 19.0 32.46 81.0 23.85 59.5
1980 40.54 2.03 22.1 31.81 T7.8 24.25 59.4
1981 43.27 7.49 17.3 35.78 82.7 24.29 56.1
1982 40.67 7.89 19.4 32.78 80.6 21.06 51.8
1983 KFN | 8.99 23.7 28.92 76.3 21.23 56.0
1934 35.08 6.67 1.0 28.41 81.0 20.13 57.4
1985 36.76 6.39 17.4 30.37 82.6 23.06 62.7
1986 33.97 4.73 13.9 29.24 86.1 18.64 54.9
1987 32.01 4.07 12.7 27.94 87.3 15.80 49. 4
1488 29.37 2.96 10.1 26.41 89.9 12.506 42.6
1989 3270 2.77 8.5 29.93 91.5 9.60 29.4
1990 38.67 2.53 8.5 36.14 93.5 12.77 330
1991 45.30 1.84 4.1 43.456 95.9 11.60 25.6
1992 49.23 1.73 3.5 47.50 96.5 11.57 23.5
1993 49.97 0.64 1.3 49,33 98.7 12.50 25.0
1994 65.42 0.89 1.4 64.53 98.6 16.20 24,8
3.2 BEgNE

BEHR(G A~10 DHRFHAEIREH REFEY, LML A~1 ) EFEERELNE
HEY WA FVEREF, HEERR, ERTHHEFANBTY, RkRN, RER
R BRI R LR B T 4 B0 AR AR B B RS AT, WA M R A A
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3.2.1 MIRER HRIME4A4N=A /DRI <210 2X) . FRILK Y 210~ 280
oK) FIRB(ILE >280 FXK). A TFERMBZH, ERABEFAUPRENE H
BB B RE R RN 60% L F, BEIA85%. M/ A S 35% LT, &I
®5.7%. JLHERDIaIEFa U A E, & S50% U L, BRiE 76.5%. WanT
BIRTE, LSRRI 195 20K, A HERMEBM/D 32 2K th-£ T F B R 43
2K o HERIRRA 58 2ok, AR 6K A RNOES EESRKMER MU

(£ 2).
%2 ERAFEAKBHEAITKESE (R6:EX)
Table 2 Body length composition of catch of hairtail from summer — autumn season
and winter season {Unit: mm)
B OB M = i
Sumimer — UMD $EA50N Winter season
FE & £ # AL A L (% ) FHAL K RCA& 7344 Hem( % ) FHIE
Decade Year Length group (%) Avcrage Length group (%} Average
TR BT T PN (7 B T = T R
Small Mud Large Small Mid Large
1960 14.7 61.5 23.8 253.6 6.5 79.1 14.4 255.4
60 1961 34.0 46.2 15.8 240. 6 i8.4 68.9 12.7 244.6
1962 6.4 68.2 25.4 259.5 0.7 80.2 19.1 264.3
& i 16.5 60.2 23.3 252.6 12.9 73.5 13.6 249.7
1972 5.7 79.3 15.¢ 247.2 22.1 71.6 6.3 236.90
0 1973 / / / / 14.7 81.1 4.2 238.0
1974 113.8 85.1 1.1 231.4 3.6 90.4 6.0 250.5
& it 10.4 82.6 7.0 238.1 18.0 76.5 5.5 237.6
1980 10.5 83.0 6.5 24].8 40.6 53.8 5.5 223.6
50 1981 34.9 61.3 3.8 220.7 27.6 &65.6 3.8 228.2
1982 32.6 62.2 5.2 218.5 3.1 63.5 5.4 224.7
4 it 26.1 68.8 5.1 226.8 3301 621 4.8 226.7
1990 76.5 18.4 4.9 ) 187.3 7.0 217 1.3 175.4
1961 66.1 30.7 3.2 196.6 58.0 41.6 0.4 197.1
%0 1992 51.1 47.8 1.1 209.8 0.1 29.6 0.3 197.7
& it 67.7 28.8 a5 194.% 64.8 34.5 0.7 188.5

3.2.2 (KEAR HakBEAS A /MK E<125 ) PRRER 125- 200 3)
MOACRI(BRE >200 ). WEKTMEEERE, A TERMPRFEHFEUREANE, &
50% I ks £+ R AR M R, — MG 50% DR, PRI B BT 3k 40% A
ATERD AR SRS TR, RIS B0, T /NE £ B B3 LRI
45 00 5 T BE, 45 P31 A LA T AR R A 23 A E 40, PRI W B WA, AT
FREI ST REAE 18.6 N E 4F &, MR, /N S IR BE SR B, Rtk 41.6 M E A E(FE3). H
1 (TR EAR E RS TR A PSR A AR SRR A 2R

3.2.3 SERER FiEPamERE ) -8 FRMMR BRAFRA 8 . HHREAN
SERAR: AT ERPERARY 17 &, Ho 2 d MEREE RS, G 64~82%: €
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TEATHERE RN 14 &8, 0L 2 B4 34, LEREZ 00% £4:; A TERTH
R1~8 ¥, Hep 2 @b EBHFHE, 5 80% L6 LT EAMPEREARTHRK 1 #
EILERRARE, TR 60% A2 RAKEREFRE 1 -2 BHELE 0% L. &
A FERERTRBRERSERRMEE(E 4,

3.3 EHERH

3.3.1 £HN FEHAMRAEN RS TERAEL: 1963~ 1964 46 KR H
12.8~330.9 FHi, —R M 30~ 50 F-His i 1976 FH e MAIRIAE Y 12.2—435.9 T4,
—REH 50~200 T L FHELIMEFRAMM. 1976 4E# &Mk x L5 F A K E R
1963 4F — 1964 £FE(¥) 86% . 4%, #F # AR B S AG 602 A /P IRER T B A48 1L, 1963 48~ 1964
FHREN/DEEN 1.53~1.83 ZK: T 1976 £ K 0.90~1.30 XK, FEHLATHEMEH

®3 BRARESAFREVAKEAR (B4 %)
Table 3 Body weight composition of catch of hairtail from summer — antumn
season and winter season {Unit. g)
H OB W % b
SUMnLeEr — AUTUFAN S8850m Winter season
F F HE SR B %) FHEE HESHEHEH %) FH{RE
Decade Year Weight group { %) Average Weight group { %) Average
AR | AR al AE | RE | R | e
Emall Mid Large Smali Mid Large
196G 14.7 25.5 59.8 2450 4.1 8.4 B7.5 259.8
0 1961 34.0 2209 43.1 210.2 14 4 13.0 72.6 229.9
1962 6.4 29.2 64,4 262.0 0.7 1.3 98.0 286.4
& it 16.5 26.6 56.9 242.2 9.7 10.7 .6 243.7
1972 5.7 42.2 52.1 227.5 17.7 12.5 69.8 207.7
70 1973 / / ! / 8.6 23.5 67.9 212.7
1974 13.8 42,0 . 44.2 187.7 32 7.6 89.2 246.0
g 3 10.4 42,1 47.5 203.9 13.2 16.4 70.4 .7
1980 10.5 37.1 32.4 213.3 30,3 238 45.9 178.2
80 1981 34.9 41.3 23.6 163.5 16.4 5.5 48.1 188.8
1982 32.6 35.9 31.5 158.8 14.58 51.8 33.4 18¢.7
a i 26.1 38.3 35.6 177.0 20,9 35.3 43.8 185.3
1950 765 10.1 13.4 101 4 65.49 16.2 17.9 89.5
90 1991 66.2 2201 7 116.7 41.4 43.4 15.2 124.6
1992 51.1 36.5 12.4 141.1 533 36.5 10.2 116.9
& if 67.7 15.7 12.6 113.8 52.3 32.4 15.3 109.8

3.3.2 HKEE #1963 S 1985 4 FIXH & R A ROIL I AR R B S e
KHEEFA MR MAAENEEESFHRRTIK. WNESEY, SFRAWaEKEEF
RHEBAER, HP 3 BaiIE ShEMNERBYNEA 1985 43 BaFYiE
FOF- R E, 47 B0 381 KR 928 7, [ 1963 4E4r BIHE SN 42 2 KF0 406 32, 4 K5
F12.3%F77.8%, Kok 2 e f 4 M.

3.3.3 R EWaEYEN TS RA T AR B ITR, BRI KEN.
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F4 BPAREAFRSWOEMEAS (B FH)
Fable 2 Age compaosition of catch of hairtail from summer — autern season and
Winter season {Unit: Age)
I £
Summer — autumn season Winter Season
£ K| % 6 FEEMA EEFHHA
Decade Year SERYH AL Dominant age SERSEE AT Dominant age
Range F % Range 5.3 %,
of age Age of age Age
1960 1—7 2 77.4 1—5 2 91.9
60 1961 1—6 2 £3.6 1—3 2 8.6
1962 1—7 2 82.1 1—4 2 93.6
& it 1—7 2 75.5 1—5 2 86.2
1972 1—4 2 89.5 1—3 2 81.4
70 1973 / / ! 1—3 2 90.3
1974 1—3 2 BB 4 1—3 2 96.4
G 1 1—4 2 §8.9 1—3 2 85.9
1880 1—3 2 91.6 1—3 2 §8.5
80 1981 1—6 2 74.3 1—3 2 82.9
1982 1—8 2 73.1 |~—4 2 82.4
& if 1—8 2 78.6 1—4 2 79.8
1990 1—4 1.2 £9.7.21.1 1—4 1.2 £5.9.33.6
90 1991 1—3 1.2 56.3.42.5 1—2 1.2 41.4.58.6
1592 1—3 1.2 36.0.63.6 —32 1.2 38.7.61.3
5 it 1—4 1.2 58.2.40.4 1—3 i.2 52.3.47.6
£S5 FHHEEFRELCHEREL
Table 3 Variations in body length and body weight of hairtall for different age groups
fgﬁ% #
e Eroup
# " 1 2 3 4 5 6
year
1963 245.3 291.8 339.2 403 .4 456.0 477.0
FHRLE 1985 232.4 320.4 380.8 426.7 459 .4 485.4
(K}
Average MKE -12.9 “28.6 41.6 23.3 3.4 8.4
body Increase value
e B KA (%)
{mem) * -5.26 9.80 12.26 5.78 0.75 1.76
Increase rate
1963 182.9 3326.7 521.9 8861 1146.7 1180.0
FEAE 1985 217.6 555.9 927.7 1290, 4 1573.1 1804 .2
()
Average BRE 34.7 229.2 405.8 444.3 426.4 624.2
body Increase value
weight .
(g) M%) 18.97 70.16 77.75 45,63 37.18 52.9G
Increase rate

PDF SCfHffiH "pdfFactory Pro" i A4 www. Fineprint.com.cn



http://www.fineprint.com.cn

13 BRI R SRR S R B MR 13

AT AT EALITE 240 ZKEL ERG-IME, XEBATRA A DI AR, TIALRTE 200 ZKLLT
R B AR BERPE R A TP UG, T AT AE 200 2K L1 MMk, KBETRIE
PR, T ELATH 180 - 190 ZXH/ At 4 L E B BB B #E AL, AT 150 — 160 X LATHY
A, BA EREEERR R AR RS R DT K A LR AN E AR % 200
T2K31975 4F 4 170 - 180 ZE;1979 42 160 K AHEESHIHAI 140 2%, AT, BRg#al
FNRKTE BB DMILKEA HERIECES/D 60 K.

4 TR

4.1 1989 FREHEAGTER A REER

1988 SEFRIGH M IMIREMA 2 30 LU, A FH R REKE, EE 1989 EFELUG, H4
HBREEFFE KA, T 1994 415 65.53 7w, B £BEICE, b 1988 K 1.2 £,
HRAFETFHERRER 5% EL. ETABFARKCEZ™EK, k298
B, REEMAE? AL A RTRS THLAEE K. (1) 1989 FRARBE X
T HAFESNE S~6 ARIMEPERR, Fat sk T ERNAEENER, SEHEAY
R B RN, 18R ¥ Ol B 1R i A 1 0 ) 47 T3k i 00 2 Ve R, RBUGH A 3
HEARPHEHELL IS, 1989 4F 3 VT Wa 3497 f 40 42 %5 FF |b 1988 4E 175 138%, 1990 4E 3 1 1989
SEHIN 7% o 1993 SEWTLIRME IR M S WP P @Al LL B E 1990 4 ~ 1992 £ 4 53 i
1-7 NEAH, 1994 SEWEBERIF KT Q)N BIEHM, FHERERIEENSR
BB S 3G 500 7L, FAEE L AR ROR B PLIRAR BB T4 A b, AR R B
REMBENDRREHEBE MBS, B4 FUEa ) TE/HENER. ki 5 T8
BRF TR M AT, LU 30— 80 OKEMS RERBE Y B, B R4EMHa. Miam
Ba%aFalnE, BANATHESRBCERENM. (3)7E4k8H FHI S & TR E
Bfy X IF ER B K KA AR . 7 1988 4 jif /MG IR K A5 £ 10 R BT AR BEE, LS9
P58 B AT A, AR B A A BT RS, I EROK T AMREHRER, S FALRER
20~30%, (OATREXIFILSRERRRRSNEZO2GRBER, X5 & s iEk4
YR MARESHEEE A, AR TR ERNER, BV mEaRREM®EM. (5.
R B AR R BIE, & P R — 523, M AR 1 b 0 4% 96 B A0 3 46 4R b Bt
BIRET &M, (6) HRIERFBEEITRFHALE —E8E AHATIEARRRRE,
BATBRAR, BRMAPABRE: AN THEARRELZREET R, SHERKES
ERBHEEF, HRERTBRAIT LHIRE,
42 B/EFNRAFXBEEEREY

i ZARERBRALA X A" BB, B —E RS A R R BRI
A4 BRI, PR Y H E L MR PRSI anshe, BELTEE, IRFa s
FET R, KRR SlRE 0% 24, MARKTFANRET T PHaMuKE &,
S EaEm. Bl EROA AR HE AT A RN EERRE. BIEASHIIC
B TRESFHEMSEREFaREESETRME. HEWAELE: REHAN
BRI 8 B, MM AT aR AT 1 BAALR 1 BH, BTS2 #50 FaosF
AR ABEARER L, AR ENFEHETARCELRE - R EERRORERIL
FE2-3FERARBERT, TR REBTAOF LA ERKE. JLHERY, HaEHE
TRE(FBAILL, HEFE)TK0.84 4, 4L 1978 EFF=2.09 M E=0.76
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RBETHE, WA TERDERNEREEL, RERHTaRRERBNERRE. ATH
B A f BEUR, MR EEEE F AE, IR E HHEC.T0 LA, FUFHEL T HIKF
FERRTAEHN0.44), UERBHBETLAX BN BAME=BHFTH B
S i JUAR PR S R (T YR IR B R (B L ORI i B R T R R R R AR LR
=

=]

2 £ X KM

(11 R M, 1965, &MWHA Trickiurus haumela {Forskal) MR A MBI AP¥H, 2(2),13 715,

[2) e, 1982, RGP H A R0 R, EFMEE. 1403).220 - 239

(3] HWREB.FARE . SRR, 1985, ETHEETEREMNAMEER. 48R 0HERE ARTRMGE L
#rdE. 187196,

{4) S#W, 1985, REEFEDS TR, FERGAFERNE . BEFRAGD)ERIETE, 13714,

(5] HKEBEEYBEE 1987, FEEHSFEFEH R 281-299. SRITALF HMH-

(6] PEEBFEHIERRTE, 1990, PEBERLEE, 61 - 66, FLFH BRIt

(7] Rack. AR, 2. 1990, (RENEFARREHMENERMMFDEARE. BHEK.

[8] HiTHE,. 1994, KEFAEFBRBEENE. WL EhER, 13(1):5-10,

A STUDY ON RESOURCES, STOCK STRUCTURE AND
VARIATION OF REPRODUCTIVE HABIT OF HAIRTAIL,
TRICHIURUS HAUMELA IN EAST CHINA SEA

Mi Chongdao
{East China Sea Fishery Research Tnstitute, Chinese Academy of Fishery Science, Shanghai 2000%0)

ABSTRACT The resources, stock structure and variation of reproductive habit of hairtail,

Trichiurus haumela in East China Sea was studied based on the catch data and biological mea-
sures from 1960 to 1994. The results showed that the resources of hairtail was severely over-
fished. The stock was mainly composed of low age, small size of fish which showed a typical
symptoms of growth overfishing. The composition of body length and body weight of the catch
from both summer — autumn season to Winter season was getting smaller from year to year. Age
structure of catch from 1990 s was only 1 — 4 while that of 1960 s was 1 —7. The reproductive
habit of hairtail was also changed a lot. Both the absolute reproductivity and relative reproduc-
livity were significantly increased. Meanwhile, the growth speed of the fish increased, of
which, the growth in the body weight was greater than in body length. However, the body
length of a first — matured fish was smaller than before. Finally the author explained the reason
for the continuous increase of the total catch of this species in recent years and presented a sug-
gestion of proper use and management of this resources at the end of this paper.

KEYWORDS Hairtail, Resources, Stock structure, Reproductive habit
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