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Table 1 Composition of body lengths of the spawning stock of filefish

HkaTE s i BRI A LB TRER
ﬁ;;ea?\ Ran (B%fﬂ]ée)n 1hs Domiigf.liklln th | Rate o %;J)minamt Averg%ﬂ]eezl th = % =
e {mm) ¢ group (mmg): length group( % h] (gun) & Number of sample
1074 | 80—280 170—210 79.01 191.4 2386
1975 100—-250 180—220 69.65 i96.2 1077
1976 1i0—310 190—280 70.87 209.4 731
1977 100—3810 150-—200 80.59 176.4 3101
1978 130—250 140160 48,27 169.2 1507
180—190 13.34
1979 80—300 150—210 79.00 179.2 49056
1980 130—280 150—190 79.48 174.9 998
1981 H0—310 160—200 62,16 184.0 2254
1082 110—300 180—280 77.65 207.7 2280
1983 100—310 140—160 13.28 196.8 1468
1502350 50,41
1984 80—280 140—180 68.69 168.5 1225
1985 100—290 120—150 76,48 141.2 676
F2 FBOES~PEATERAR B %
Table 2 Age composition of The spawning stock of filefish unit: 72
£ & - age graup Av'é:ra:gé Namber| Cateh
Year aga of  |per year
1 2 3 s (s|le=rlRE 4 sample | (104T)
1574( - )| 2,98 27.12( + )|58,12 11.11 2,05(0.460,17 2, 3 | 83.24 | 3.84 | 2386 4.2
1575 1.39( - )|28.58 53,45( + )16.62 3.710.52[0.28| 2—4 53.68 | 8.02 1077 .2
1976 2.19 7.98( - )|48.56 27.77( + )|8.30[2.74(1.51] 5, 76,88 | 3.48 781 21.5
1957 8.4b 62,21 28.64( - ) 4,97 0,450, 16|0,18| 2, D0, 25 2,87 3101 21,6

8, 4

2, 3

1978( + )[10.75 59.19 25,22 4.3~ )Ho.68 - | - |2, 8 84,41 | 2.25 1507 27,4
10790 + | 5.78( + }|54.83 28,42 8,56 2.220,65)0,18 2, 3 82,75 | 2.50 4908 8.3
10800 — ) 2.00{ + )(68.34( + )24.45 4.2 0.80[0.100,10) 2, 3 B7.79 | 2,84 998 13,9
1881 - )| 4.66( - )|46,98( + ¥84.38( + ) 9.67 2.84j0.9310.53) 2, 8 81.86 | 2.64 2254 19.2
1982 0.22( - )|i8.86( - J48.75( + )|26.27( + )[8.01(2.7¢{1.78] 8, 4 78.99 | 3.48 2260 22.4
1088 5.24 27.16( — )(30.04( — ){28,49( + 7.28j1.70(1.08] 2—4 80.65 | 8.10 1418 7.8
1984 13.07 61,11 17.82( - X 5.27( - }1.96/|0.57/0.25) 1—3 o1.40 | 2.25 1225 21.2
1985 63.90 29,44 5,83 1.04( - }o,16] ~ |0,18] 1, 2 93,34 | 1.45 676 21.9

Note: { + )5RtiHf% Strong generation
{ - 1524#{% Weak gencraiion

CGE2) TR TR FR AR E LR SUCMR L B 19741976 M1981—
1983 48K, N 2.8—3.5 M1 2.6—3.1 #, T 19771980 1 1984 FFH/D, F2.3~—2.5
2.3 8, 1985 4B/N, 1 1.5 B, MFFRALE 1984 FLIWBER 2.3 &, 1985 42
HULLEAE, 2 RBEY KRS EAYHRLHRR. RUBRBEBERI WD, #
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1974—1985 A IL E P B9 FAA R R E AT By 20480 7 (88 20 A —41), &KE
HBAB AP BAE R HROBELBENA RS EAEARNTBEED 1974—1976
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Ny SRR 40—120 T 83—107 T, 1985 R/, RBETH KR 20—60 3, THEE
X 52 L,

F3 SEDENRREEEHR
Table 3 Weight composition of the spawning steck of filefish

fhB|ATE(R) B AR b‘ﬁﬂ'ﬁiﬁﬁtbﬁ(?) TR EE()
£ : : HEE(R)
Year Range of weight | dominant weight ;| Rate of dominant | Average weight Numbe: o sarmble
(g) group (g) | weight group(%) (2) P
1974 80—320 100—140 71.80 123.0 200
1975 20440 100—180 78.46 144.3 450
1876 140380 180—240 B7.77 189.0 135
260—280 14.81
1978 20—280 40—80 B8.00 88.7 50O
100—120 16.20
1979 1—360 60—120 58,47 107.8 . 1500
1980 40-—440 60—120 77.67 1027 300
1981 80—240 80—200 94.00 146.4 ~ 5o
1982 40—480 100—180 01 154,56 700
1983 20—400 60=-160 61.86 134, 9 395
1984 1—-480 40—100 71.61 £3.3 1225
1985 20=-800 20—860 82,00 bi,6 400

4, HILTEREBRRY

LB 1973—1982 SEPERLERY, BEMAFEBRBENELRRIRGE O, BiEHE
MEHRIE IL,BAYN I 1.2, R8I 1.3, A AR,

REGEDEMEALEEMEATERRBRERENELS iR, BARRRARRK
S¥E 1979 634 82%,1981 4E N 100%, 1982 EFHZE 113% BANERBARZYTY
{H1979 4N 69%,1981 £4F 3 T6% JERAN BRARBFEFWRME L., RAMEH
BRENMA, DHAENERENENNBRE. ERBABRENK AR R, LRAE
B R A,

SZLERAELEmME AFERBLIER 124, HHBEANEE. FRTEE
SR TR AR R/, BF 1974—1976 1 1981—1983 SERI A A 8 K,
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Table 4 Sex ratio in different life periods of filefish from 1973 to 1982

%]1: lf_ﬁ EM I_ﬁi L% th
A Bex Tati
él":' Fﬂ'dﬁ amale ale Tatio
Jie y .
He perio B % o B % o ¥oE | o oM
Number - Numbet 4 Femals Male
HKEM(6—108)
Feeding period {June—QOet.) 98 51.6 872 8.4 1 1
weE(11—2A)
Overwinter period (Nov-~Feb.) 1562 45.6 1869 54.5 i 1.2
TERH(3—b6H)
Spawning period (Mar,~May) 2234 42,7 2898 57.3 1 1.3

F5 KRBPOAH~MANERBRRE  246.%
Table 5 Qonad index in spawning time of filefish unit; 7,

1979 1981 1982
wog | OB fmel o [ ExE siwar | pal Ralw s me | ge | B2 |E
Sox ovary B | gl | BIE [T B8 | B EE [FHE A8 | BX | B8 [FE
v atage Sam~| & *-ciRangeiAver-| SBam-| No. of Range|Aver-| Bam- No. of Range|Aver-
Ppling Harm of | age | pling| Bam-| of | apge | pling| sam-| of | age
date olo index lind ex| date ple |index | index| date | ple |indax|index
1L 4.15— 11 (12,6—| 20.7 |4,18—| 23 |12,3— 82.8 [4.23—| 110 |i8.5— 25.0
5.6 22,7 25 54,5 25 308
1 4.14— 2 H2,5—| 43,9 4.18— R N19,1—| 80,8 |4,38— & 31.6—} 47.5
20 BO 1) 21 60,9 25 81,7
3 IV 4,14—| 15 B62.1— 67.8 4.15—] 2B |76.9—| 84 .9 |4,22—f 53 |97.6—[115.9
25 110,56 23 130, 4 25 137 .6
# Ya 1.14— 112 |60,3—|103.9 [4.16—| 156 |104,3-|108.9 |4.18—] &7 |1NB8,5-|120,2
- 5,11 137.5 25 208, % 25 162 4
Ve 4.14—| 156 68,1 99.7 14,18—| 220 [96.2—hn9,1 [4.83—~| 61 |66.7—|144.5
Famale 6,11 121, 5 25 140 & 28 250 0
v 4.16—| 114 [16,8— 43,1 [4.16—| 185 |B2,0— 97,7 {4.18—{ 111 [35.7—| 1.2
5.11 1145 25; 128 6 2 126,04
153 it 4.14—| 410 }112.2—| 81,6 [4,15—| 516 {13.3—{10D, 0 |4.18—| 837 (18.5—|113.4
Total 5.11 137.5 25 208 3 26 250.0
fa 4.14—| 831 |33.2— 68,5 [+ 161 141 154.2—| 76.6
Mala 5.11 93.0 v 25 1268

1377—1980 F1 1984 SE M ARBEN, ok 1976 4E MBI B K {8 1082 FE R . 1985 4R
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18 1974~1982 EF2 PR BS54 A M 4L e MW EH ML AT & B 1
(a-E) , BT W44 B AR 43 4 .3 H (T3 5) HE626°007—28°00'N , 122°30/—
123°30/F, S B4k 4 A HSEE Y 25°307—30°00/N | 122°00'—126°00'E, :ELHK
£ 25°30’'—28°30/N, 122°00/—125°30’E, 5 H 4> 7 7& 26°00/—30°00'N, 122°00/—
125°30/E d X, B B LD K

(2) FHREGLHF

1979.,1981~—1985 £ R IG L W S M R AL R INE 6, HE 6 WA, FHEHG
B HE S —E O KRR, 3 BB B4R B AR 0 AT R B B R K, ik A
YHEH O e A AR A,
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Table 8 Investigating result of larvae and juvenile of filefish

F o 7 1979 1981 1982 1953 1984 1985
e e 41122 | 4.14—25 | 4.17—25 | £,6—28 | 4,26—30 | 4.23—5.1
It & 25°60'— 25°80—| 2B5%40'— 25°40°'—| 26°00'—| 26°40'—
WETHE N. latitnde 28°45° 28°00° 28° 80 2950 2R 7307 22700
Avea % & 122°00'—| 121°45' — 122°00/—f 122°00'—]| 122°00'—| 122700'—
E. longetude 124730/ 124°00¢ 126°00 126”45/ 126730/ 126" 004
W E '
No. of stations a3 49 81 48 34 32
A ﬁﬁ[’/’?
Percentage of La*, & Ju*, 84.8 49.0 40,7 30,4 33,4 231
collected stati mns
FHgEfTEas(E)
Mean No. of La. & Ju. each station. 84.8 6.1 14.3 14 4.8 0.8
i #
No. of statlions 27 42 45 23 i6 22
REIEIFIE i %
Percentage of La. & 96.8 54,8 61,1 43.8 50,0 36.4
Heh 27°N Ju. eollected stations
LA,
South | FREIRCREY o .
Prrt of Total of La. & Ju. 1052 297 1126 2 156 24
27°N in
The Area T iﬁiﬁﬁﬁ"?&ﬁ&(%)
Mean No. of La. & 9.0 7.1 25,0 1.3 9.8 11
cach Station
HFRLESNE)
Max. No. of La & Ju. from] 191 o8 818 ig oy 11
one simpla station

» La. stands for larvae
Ju. stands for juveniles

FEFIEANSHIE 2(a-1), WEWTR, 25°45/—27°00/N | 122°00/—123°0¢'E
WXL R 1982 FAFARE NN, HE AR L ENSFK, DL 1979 %5 E, 1981 £
Ko {HA 1981 FEIFHAMHE G MAMEIL T RRTE T, 1981 1 1084 SRR EE
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{21979 ,( b )19814F, (¢ }19821E ,( 4 )1988%F , { @ J10844F, (£ 1985
(a)1970,(1)1081,( 0 )1682,(d)1988,(#)1084,( i }1985

:4‘30. , - &




25 ATR HEE: RESEDEHATPEFSETTREEE 129

B/, T 1983 4E 7 28°00/—28°30/N 126°15/—126°30/E | 1985 4 7E 26°30’—27°00/N
124°15/—-124°45' 1 g X 7} s 30 3 Sh R 43 A o

(3) B2HhEFSF

1979.1981,1982 /M A S T X DM S WX R A HinE 3e—c), HE®T R
25°30/-—26°307N | 122°30'—123°30/E Mg R i Mk BB B, X =41 4 A BB L bl
5.0 T T 4 D Y LR 60 Y X AT P 4 (a—0), ST 26°30/—27°00N | 122°007—
124°007E,

R LA R, R ¥ T T B SR B D 25°30/—30°007N | 122°007-—126°30/E, mp=
P35 fE 25°45'—27°00/N | 122°00/—123°30’E K ¥ 100—120 KX,

21" 30’ 128 121° 20 1
) , o1 ()
.': o:
-, .,
. »
1
[u] [ ]
e b -
- - Q -
o B cal—ieh a e @
of 2t/ at
L o *1-30 o o ® .
®31—100
o0 ®:01 500 °oo@e
» 00 @s01—100 00
@ o

: S
24" 307 L " 24731 : K

123

.
. . Ha8 raEis A)DME LB 5%
U e s Fig. 3 Distributions of total filefish catch
o s e ' in the investigation period (Apr.) on spawn
. . s ing ground
o (a) 19784E, {(b}1981%, (c) 19824
. .. (a) 1979 {b) 1981 (e 1§82




180 Ko OE MR 11 3%

(1) (b)
ey 128° 128"
31 . n -
‘: L J L ] | ] -
Al ® X
4 [ I ) L BN ]
[ N ] L
d [ BN I .. ®
e+Qe
[ N B Hjar—(c
XX 1 ;ﬁhlﬂﬁﬁ + 9000
1—a
000 @510 * 900
0000 @ 101300 o000
i @ -
0T £_ L 1y 30'[ L= v
© sl 128
;..
o L
. RSl b a4 il
9 ® Fig. 4 Distributions of mean eatch per
P net of Tfilefish by state-operated
. . fishing boat in Apr. |
oQe (a) 19794 (b) 19814 (c) 19824
*000 (a) 19794 (b) 19815 (e) 19824
o000
24'30'. 2" -
2. 58

RIGFEO AN, 5 6 AER4E 2 AN T, 3 B4FH M I #1™, #
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PR B ERN .3 H XA I #5512, KMy 0 #, 3 ATEA, IV.V,VI
W& SBER, RN BESIT i 4 HERA,VEE 402, VIl & 16%, RBH&
BE&fE: 4 A TEAVE Y 59%, VI Y 29%, B W@ s A LBAVEE 21%,V]
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Table 7 Conditions of gonad development of female filefish from 1974 to 1982

¥ (%) AN SHEa RN

& ) 18] B sox ratio Proportions of each ovary stage to total female
e 2 3 3 H | ar | v | va | Vs | VI
Magﬁﬁiﬁfgth 800 g')‘i (??ig y| 0.8 | osss | 1
Mars aoinarn 565 | 3% | Tadyl o5 | e | a4 | 55 | ar 5.1
A_p;*:%g%ﬁih 213 | F5t | Tay | 04 46 | 120 | 22 | 208 | 1.1 | 6.4
apr o o] 825 | 45° [ By f 002 | 26 | 14| 81 | 285 | w1 | s
Moo mibm| 65 | 5% | B[ o6 | 12 25 | 78 | 132 | s5.e
Mwﬁﬁgfgth 495 ‘*'{i‘ﬁ (E?ig) 21 | 04 | 21 | 88 | 4.7 | 59.9
Jmfeﬁi[-t;f}gth 980 }(5?')1 (éf’gg) 1.8 88.7
J unea?ﬁ‘fh%v)g{)th 900 ?%}U (3‘,’@2 ) 9.4 0.6
froad’ 0o | B | $ | o

Foh, 1974—1982 £F 3—6 F 4400 RMEAMEMIVTRERE, BESMB VIR VI K
A#Z&3 H20H, 4 AP TRVERLHERR, 5 5 26 BRURVIIEEARB R, 1978 4
54 30 HESBERABEXY BIIV L 042%(58 B), Til Xt 6 HRELHH,

B EW R, RISSEDE M= 3 HETR, 4 A TLANEBEY, 258
THERENR, PRI EAEEED 6 AWMSHR, N4 HESR.

(Z)™ B B N

BT RS U SE TN, MENE
EERBZHARNERBEREETRARER
PR, F3CRA Ve PR B R R GER
fRI4E 7 BN e R, 36 7E 1979,1981,1982 4E=
REFRER TP LG HET—~REmE e _
75 UK, A0 45 WGV Y0 B IRV AT V i
B9 RO AE L, MR 63 T HEMEREVL, o I .
Ve BHHAE-XPREL, BIIELR - é"; '“ﬁ:; %%”ﬁ; ;ﬁ“{;;;x*:m ;;"’%"’“
AR, HERME 8 MK 5 PR, mE s W VI LS B
HAMMA23 BIERE 11 B GRETERD 720 #E Fig. 5 Daily change of proportions of file-
Y0 RAAN AR VN HY Ve BRI R, fish’s ovary stage ¥V, and Vg to the stage V
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FE 16 #LARR Ve BRI A X ER; 7E 11 B E 23 W (BREAEFO 8T 16 b s
BV, B EHEMEE, WESUFEIAZEPVeIEML XL K 69~76%, ZFEEH
Bk 72%, ERBRP A 8~14%, ZHEETN 10%. BIGA AR ¥R S EAEP I K
FENHEE-KPHEEE,

®8 SEIEHBEMR V.. V: BHEOMNEEER
Table 8 Daily change of gonad stage ratio V, and Vy of female filefish

FTH R3¢ —T A 11 i) FEER(11-—23 1)
2dh—11h next morning (1ih—28h)

s 6| LVHERS SV MR
. . entage 10 5 ercentage 1o

Ay v Ry e W2 ) 39| < |V SR

Year Qlisare }:'[ea.su;e No. of stage V Obsger- |Measure| Neo. of atage V
vation | times | sfageV vation | times (Stage V
time ® Va# Vg 1ime ¥ Va B Ve i
StapeV, | StageVy StageV, {Stage Vi

19v¢  |4.15—22 5 327 31 69 4.21 1 i 97 3
1081 |4,15—25 9 167 24 76 4.14—25 8 148 87 13
1582 |4.17--26 i} 64 27 73 4,18—2 7 &8 o7 8
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INVESTIGATION ON THE COMPOSITION OF THE SPAWNING
STOCK AND SPAWN ING GROUND OF FILEFISH
(NAVODON SEPTENTRIONALIS GUNTHER) IN DONGHAI SEA

Zheng Yuanja, Gan Jinbao, Zhu Shanyan and Yac Wenzu
(Pong Hai Fisheries Research Institute, Chinese Academy of Fisheries Science)

ABSTRACT 1. Since ihe exploitation of spawning stock of the filefish ( Nawo-
don Sepientrionalis Giinther), the variations of its body length, body weight and age
composition were obvious. The individuals of the stock were big in the years of 1974-
1976 and 1981-1983, but small in 1977-1980 and 1984 and smaller in 1985 with early
sexual maturation which showed the declination of the resource.

2. The sex ratio of the fish varied in different seasons. The proportion of male
reached to the highest level in spawning period and second in over—winler season
while nearly equal to female in feeding season. ’

3. The spawning ground of filefish covers a wide area from 25°30/ N to 30°00/
N and 122°00’E 1o 126°30’E according to the distribution of the spawners, hatched
larvae and juveniles and catch in spawning season, the ares mainly covered from
25°45'N to 27°00’N and 122°00’'E to 123°30/E.

4. The spawning season of the fish starts from the end of March to the lagt ten-
day of May, the peak period in the middle and last ten days of April.

5. The spawning time of the fish were mainly from 23 p.m. o 11 a. m. next
morning based on the daily change of the proportions of the ovary stage V, and Vi,

6. By comparing between the experiment in laboratory the adhesion of the artif-
icial inseminated eggs and the natural spawning ground, it showed that gravels, she-
lls, seaweeds, sponges and corals were the excellent substrates for the adbesion of
eggs.

KEY WORDS Filefish (Navodon Sepientrionalis Gunther), Compsition of
spawning stock,Spawning ground, Spawning period,spawning time, Adhegion of eggs.



