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ABSTRACT Due to the increasing effects of anthropic activities and the climate change, there
appears to be a rapid shift in the dominant species of fish in the Yellow Sea. Since the 1980s, Liparis
tanakae has become the dominant species and now plays an important role in the dynamics of fishery

resources in the Yellow Sea. In order to clarify the recruitment and the dynamics of L. tanakae popula-
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tion, we analyzed the inter-annual variations in the absolute fecundity, relative fecundity, egg diame-
ter and gonadosomatic index of L. tanakae, based on the bottom trawl data collected by R/V “Beid-
ou” in the central and southern Yellow Sea during 1985 — 1986 and 2011 —2012. We found that the
distribution of L. tanakae’ s egg diameter changed from multi-peak in 1985 — 1986 to double-peak in
2011 —=2012, with an increase in the average value from (1.1 £0.2) mm to (1.2 £0.1) mm. The
gonadosomatic index and condition factors measured in Jan, 2011 were lower than those measured in
Jan, 1986, and there were no significant differences (P >0. 05) between these two parameters and the
absolute fecundity. The absolute fecundity (F) of L. tanakae was 9407 — 84209 eggs (37677 +3625
eggs in average) found in 1985 — 1986, and the relative fecundity estimated with the body length (F,)
and the body weight (F,) was 446 — 1981 eggs/cm and 18 — 157 eggs/g, respectively. All the values
of the fecundity measured in 2011 —2012 were lower than those measured in 1985 — 1986 the abso-
lute fecundity was 2984 — 81614 eggs (24728 +2822 eggs in average) , F, was 114 — 1690 eggs/cm,
and F, was 15 — 106 eggs/g. No significant differences (P >0. 05) were detected in fecundity param-
eters between the two periods according to the covariance analysis. There was a positive power index
correlation between F and the body length, and a positive linear correlation between F and the body
weight. There was also a positive linear correlation between F, and the body length. In contrast, a
negative linear correlation was found between F, and the body length. However, there was no signifi-
cant correlation between F,, F, and the body weight. These results suggested that the L. tanakae pop-
ulation was relatively stable under the influence of multi-stressors in the Yellow Sea.
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R UE T 1985 43 (1986 4F 1 (11 IR 2011 4F 1 11 J] 2012 4F 2 [ “db=3}7 S8 A i /e 20 o
FIAR(33° =37°N | 121. 5° — 124. 5°F ) {3l J4t R0 3 i, v 20 S0 fa g SRR sl (2 DL I 1o = B )" 59 A s
AR SR R H 836 H x20 em, [ H R 167. 2 m, UHEEAE 83,2 m, SEM R F 2. 4 cm, [ H g R
Zh1E 6.1 -8.3 m X&), HFu5HERI 0.5 —1 h, 3iH N 3 kn/ho ZHSCINHAE 5 V& TR ORAT , 217 0] S8 &5 AT A2 )
I AR A Al PRI PER AR AR A E P K BE A B SRS B R 1 mm F10. 1 g,
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Fig. 1 Sampling stations of L. tanakae in the central and southern Yellow Sea
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Table 1  Interannual variations of L. tanakae mature individuals in the central and southern Yellow Sea
1985 - 1986 2011 -2012
e IR BIFK IR BIFK
Gonad it () AR em) N P (em) TR Com)
development stage Individual Body leneth Average Individual Body leneth Average
number v leng body length number v leng body length
v 36 26.7 -86.0 39.7 27 19.0-49.3 33.5
\Y 34 22.5-45.0 36.2 12 21.0-51.3 36.1
Vi 9 35.0-48.5 41.0

1.2 HiEaE

1.2.1 #3354
RRET TR IR AR I S 7R M3 58 T AT, # B LU R A T BRRE T4, NPERR BT b 5 IR, B B
FEO. 1 0.3 o, BRI 3 =5 WK, TS Z5 ROV M8, ST A0 SO0 1~ 1) AR 2 % BE58 g, F ORL) R
| « FEARDIRE P
AR BEHE 2 B (F R/ mm ) R Al (Fy 6L/ g) B BEAE ST, n 2D E R A, XSO E B TE
IV = VIR T BRI, RSB B BE IS TR AT, TR A Rl 2y 20 K2 OF, A F DG 90 B2 B R0 &
GIAZR KGR E 0. 1 mm , &GP 54 F ARG FE G UL 1o R R38R B 5 22 070k LU AN R 20 A 250

1A BRIA] Y 22 Sk
1.2.2 MR F
P IR A ER 2 20 ( Gonadosomatic index, GSI) F15:

PR (6)
FAHE)E AR (W)

GSI = x 100%
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1.2.3 JeikE
AR EEA R € = W/L x 100, X, C OMAEIEE , W N2 (g) L i (em)

2 #R

2.1 HRAE

AT A B MERE P IS, TR O B A, S I R, TE 4085 5 1400 0 6 P9 9 oy WRORG  TiT le, 32
ZEHOR42 0.2 - 0.3 mm Y IRIAG A ; VI BRI /INX 23 B8, B 73 BRA2 4 0. 1 = 0. 4 mm AY/NGRRLAT , HoAdL B
RLR/NEIE] BIARFEAAE 0.8 = 1.0 mm Z[a] 5 VI BRI A 0K, BRARAE 1.2 - 1.5 mm Z[6], Wi /NG AR BROKE HE
B /N T IV I

R AT ARSI - # 1 BE T A W) R, R IV I S DA b RS R A RS, R E IV I R DL BN
PR B9 HOIE T (P 2) o 1985 - 1986 AFAMANET R 1.35 - 1. 84,1 H fefmy, Hjow 11 A,
K M3 Ho GSIH1.27% —20.9% , 1 - 11 HZHREAK, 2011 —2012 4 3 > H AR H 1. 80 - 1. 96,
11 Afi, 1 HF2 ARZEA KR, GSI 9 8.4% ~16.4% ,GSI AL S SHEW EEAR S o Pearson FHIC LA i
A X B ) S AT EE R GST A RHEAR B35 (P >0.05) .

2.2 pEREW

1985 — 1986 4F-ASUMN + 0 L A BB AL IR A28 0.6 = 1.6 mm, -3 (1.1 £0.2) mm, fE#EIFEH 0.7 -
0.8 mm.0.9-1.2 mm M1 1.3 = 1.5 mm, 5850 5 12.9% 40.2% F123.7% (& 3) , J =4S, 2011 - 2012 4
() R ARSE R 0.6 = 1.7 mm, SF3 0 (1.2 0. 1) mm, L34 B4% 4 0.8 = 1.0 mm Al 1.1 = 1.5 mm, W%
B, 530 32. 1% F148.5% (& 3) ,MMifE 0.9 — 1. 1 mm BRERS A BT FRE. 76— AP IR 22 505/ AL
H70.1-0.2 mm, {H/BHAE7E 22 35K B Rk, 1985 — 1986 4F 12011 —2012 4F4 %P1 1 &, B 0.8 =0.9 mm
(1) B Z A, PR AEAERR /D E 1.5 mm (R B,
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qf 2.5 20 %
f=] 0
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© 1.59 = S 5
O = g S
fi (10 zg 2 g 129
g 1.0 # g 5
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205 > 8 5
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Fig.2 Variations in condition factor and GSI of L. tanakae AN e A S TS S R

mature individuals Bi#2 Egg diameter(mm)

HEARIE S GSI, T2k B A AN s BE

bar chart is gonadosomatic index;

3 sy I Ae Y AE bR A

broken line chart is condition factor Fig.3 Interannual variations of L. tanakae egg diameter

2.3 BHEARESHER AENXE

2.3.1 #HE@mATHR
1985 — 1986 441 S0t A 4 %o 258 17 Fy 9407 — 84209 i, SE-44 K (37677 +3625) ki (SEIME + FRifE
W2 RIE) 3F, k446 — 1981 Fi/cm, F44 % (1036 +80) ki/cm; Fy, k18 — 157 Fi/g, F3 K (65 + 6) ki/g.
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2011 —2012 AMAYa % Z 58 17y 2984 — 81614 i, SF-34 K (24728 £2822) %i; F, K 114 — 1690 Hi/mm, V-3 K
(766 +58) Ki/cm; '\, 15 =106 Ki/g, F-3h (61 +4) Ki/g, ANFEIAALH A SO+ 10 i AR Z5E T W3R 2,

R2 FEGEKEBLMFENHNEEEN
Table 2 Fecundity of L. tanakae in each body length group

Wi H Tiems K20 Body length group(cm) 1985 - 1986 2011 -2012 KB t-test
F(HL) <20 19282 6888
20 -30 16088 +2465 16110 £1273 1= —0.009,P >0.05
30 - 40 32242 +3477 27697 3024 1=1.854,P>0.05
>40 62892 +4024 65075 10176 1= —0.272,P >0.05
Fy (Bi/cem) <20 1071 362
20 -30 609 £115 628 45 1= -0.009,P>0.05
30 - 40 895 +94 821 =89 1=1.007,P>0.05
>40 1458 +92 1239 +152 1= —0.089,P >0.05
FyChi/g) <20 157 72
20 -30 88 £6 68 =6 1=1.691,P >0.05
30 - 40 5111 536 1= -0.692,P>0.05
>40 66 =7 62 +3 t=1.129,P >0.05
2.3.2 MREEAEKRKG KX Z 90000: O 2011-2012 e .
1985 — 1986 4FZNACIH T foa # g A Pk -~ oo ® 19851986 °
; & 70000 ----2011-2012 °
IR 18.0 -48.2 cm AR K (36. 4 + = & 60000  —1985-1986 o0 &
2.1)em,2011 - 2012 4E4A S fifi+-fa M RR K §"§ 50000
W 19.0 - 48.3 em, PR K N (30.4 + 2 & 40000 -
4.5)cm, 1985 — 1986 4EF1 2011 —2012 4E 7 " E 30000 F
ANAE ARSI i1/ P o 56588 3 Bl K g 2uony
KT 38 0 (P 4) 5 59 EEAH 9 (P < R .
0.01),1 F, 5 KK ERFHRMHE(P < 10 15 20 25 30 35 40 45 50 55
0.01), XZXWT. &4 Body length(cm)
1985 — 1986 4. F =36. 772L"°" (R* = B4 A0SO 5 2 3k B 1 S IR K B E &
0.584 ,n=28,P<0.01) Fig.4 Correlations between absolute fecundity
F, =30.742L - 72. 42 and body length of L. tanakae

(R*=0.283, n=28,P<0.01)
F,=-2.013L+137.19 (R’ =0.246, n=28,P <0.01)
2011 -2012 4F . F =10. 605L>**  (R*=0.573, n=34, P<0.01)
F, =34.326L-278.91 (R*=0.456, n=34, P<0.01)
F,=-1.489L +106.49 (R’ =0.193, n=34, P<0.01)
ST R s & B/ B0 1A 1 4 %o B0 ) SRR AE KON DL L 19 1% L, 40 1985 — 1986 4 i A rh R K
30. 4 em M EY LT B SR 47481 K5 10 5 — BRI 40 em (AR AL X EHE SR 19961 K, AH 23 —1% .
7 245 R WK, 2011 -2012 4EFT 1985 - 1986 4FEZ )1 3 N EA S H8tn T & 25 (P >0.05) (R 1),
2.3.3 AMREH A EHX AR
1985 — 1986 AFEANL -t M i IMAR Al iy 144 — 1619 g, P14l 0k (889. 8 +£37) g;2011 - 2012 4E4HLL



6 U AE S $35 %

Wit Pk LA Al E Ry 95 — 1441 g, V34 (447 £25) g, 1985 — 1986 4FF1 2011 — 2012 4% 4~ 44 41 S0+
AR EIE Ty FORL) SEiRE W(g) SIEAHDC, BI F B W B9 AN in , i 5 1985 — 1986 4F-H4 i B 2
KF 2011 -2012 45 (F£ 3) . RRXUTF .

1985 — 1986 4F. F =38.77W +12307 (R®=0.398,P <0.01)

2011 —2012 4F. F =45.39W +4446 (R*=0.754,P <0.01)

AMEAEXSTEHE Sy (F o/ Fy) SaiFAH AR E (P >0.05)

£3 MFEMMENEENSH

Table 3 Fecundity parameters of Liparidae species

LSS F i KB L3I vl Rz LI Bt
Body length Life span ~ Water depth Absolute Egg size Spawning =
: . Reference
(mm) (Year) (m) fecundity (mm) time
| L Ay .
fingii T 6 <71 2 5-97 342 1.00 -1.30 Hm gh VIR 20005
L. inquilinus Able 1973
FEN
kﬁiw%ﬁ <97 3 bl == 1400 — 3000 1.10 H . HZE WK Able et al. 1976
L. atlanticus
=)
RIT- £ <170 2-15 1.48 B A&Z,— kM Detwyler 1963
L. pulchellus
i1 \ Wootton 1998 ;
_ _ KT 2 H
L. Liparis <115 1 5 400 -520 0.90-1.50 H &2 BHEK Johnson 1969
¥ f
7‘6&?@?@ 62 -9 WA 1700 — 4800 0.60 # &%, —WkP:  Badshaet al. 1978
L. fucensis
5 [T fa . . Able et al. 1985
L. montagui 47-66 33 oK 287 -696 110 EEALLEN DeMartini 1978
V. AT I
0y 89 ok 0.80 —0.90 %7 WK Stein 1980
L. coheni
N
,HHJ%ZJH@ 180 Hk 12000 1.70 #H &7, —kPE Stein 1980; Fives 1970
L. gibbus
BRHIh i £ o BHEE, M,
L. fabricii % ok 300 0.85 AV, Fives 1970
K- B 5 v
V{tﬁ]’iﬁ”ﬂlﬁjﬂf?'ﬁ' 162 > 1000 16 7.09 B Bz Stein 1980
Careproctus longifilis
WEAREN
RIS 361 >1000 1277 3.65 Stein 1980

Paraliparis rosaceus

3 g

Wiy~ {40 2 BB 22 O 2= P it ™ I el — WP ™ B (Stein - 1980 ) , UL A7 757 B IS [A] B I B b 288,
WLI5~th L. fabricii (Able et al.  1985; Fives 1970) ., 34k, & 70 TR 1k Bl 2 4 7= 51, 40K B R W) I - £
Careproctus longifilis . W AR BT Paraliparis rosaceus ,i%X 7] i SIRIGH T2 R /PN X, KU P HE
T R A SO 16, 1985 — 1986 4F GSI Sy W IAE 1 A, 17. 6% —20. 8% 5 T 2011 4 1 H 4080+ i i)
GSI(13.9% —16.3% ) (AT 1978 — 1980 4F4ill 4 15 40 S T4 [l 01 19 GST(20% —30% ) ( Kawasaki et al.
1983) , Hirp 1985 45 1 H DIPERGEAMA ) 32 (51, 1% ) 107 2011 4F 1 H MUBAMA & 89 Fe ik = (70% ) , X AT AE
52011 4 1 PRI BSR4 SO0 1~ BEAE I (8] 5 1A G, 53 oh, AREUin - f SEHR N [ P T A ] 1 A
PIr2e s, NEEAL AR (AR F0HESE  1991) (b (FEJR THAE 1990) 1B g 740 (X WRZR A% 1987 ) A 7™ B 2 Jil)
H10-12 J 01 H - B4E2 AL -3 J ., TEZAER B i ol 58 PR 2 b & 3L, A0 S00i 1 # i 7 BB A0 R
1-37 07 -8 FHEM G 7 G A4 s B, 7] Ja8 (4 00— fa o A7 ZE X P 00, an 52 IR 481 L. montagui 1E
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1 -9 RERAEBIFHEM ( E 5 2001) , 3Pl BEAE 0% AT LI RGHE T B SR8 KURS: , 38 AN A0 A2 35 %2, 4
PR I IESEE

Kawasaki 25 (1983) W5 & B, ZHS0GFfa i IRic 2 I 208, 43R 3 3#43:0 -0.5.0.6 =1.2 1.3 = 1. 7 mm,
HrPh0-0.2.1.4 - 1.5 mm Jr i ol d5 Ko BROKNI(1991) A B, 316 3 /7 40 S0 f O 42 oy 1. 08 —
1. 58 mm, FUEFE 1. 25 mm fffif, (A5 IL4EHE(1959) KIS+ 0 2 BR R D42 R 1.7 — 1. 8 mm, ixX Ui B 2
SO GR A /N AT RE PR L A WSS [R] TG T 25 5 o A S AR s fa DR AR AR AR b, O H 2011 4R
GRAE W L 1985 AR A FIr g, {H 25 S AN K. ik 5 H A £ B A BIF ST 45 SR A TSR], QB €6 Engraulis japonicus
(Wan et al.  2012) FI/NEE A4 Larimichthys polyactis(ARI7 1155 2009 ) 7 i 5% JE Al 55 AR EE AR AL B9 T, L BP
P A8 /N BT, 20 SO 0 7E S S A Sfed faf IR ARS 9 3k A Ak AT e 5 At 22 5 £ 280l 0 1 | S ) L)
SEIR A O, INFLEE Raja porosa (SKRIESE 2009) s LU0 = 2BV Y E IEHB AR Crangon affinis 34Tk
TEHIE B A Py A BT n s R ORIE T 00—+ 6 7= SRR A 78 R AR IR, X HLBR ) & B S i &l 1
FERRAEF L A i = A e 0 B8 7 ARG REARR L IR A3 3 iR B o 55 4, B TR EE N & B 2l — 5 K/ B+
{545 WM i T BE (R SRE4E 1991) , AAIFSE g 0.2 —0. 5 mm (K /NTRREBE 75 IR B Ay B0 B A i 7 B i —
HAESZ, Stein(1980) ARy, W IH1HE A K W+ f0. 288, 55 AR ARG - f0 2, A i JE 0, PO 4 O, B AR A5/ )
(2 2), [RIHAh A& B FP s LU, BRAR I IR K/ IMBA — 8 JC R, R R A R A 28 B0 3K B AR 3, AL
Wi+t J& Fix 2,

YN0 BhE e [l IR 2% S K, B A B V8 R4 27.3 - 39.6 em 1 41 S0+ 0> (AR 4 51 &
31158 — 81774 i (BP424 0.6 —2.0 mm) , Y4{H Ky 46938 ki (Kawasaki et al. 1983 ) , Mt MV A A 19.5 -
56.0 cm BB APREEEE A 2. 26 —3.73 JPORL(HRRNIT 1991) , LLZR > & 1 350 40 SO0 5~ £6. (4 PR B £y
5-10 JrkL (RIS FHEE 1991) i 8o+ ) M BR ok 8. 77 - 37. 62 Jiki , F{E -k 15. 4 J3kr (R Sl &5
1991) , T B FP RE &6 1985 — 1986 4F{KHK K 27.5 —40. 0 cm [N ZSE F18 14172 — 62311 i, ¥I{E K (24796
+2563) 7,201 —2012 4F{K K 27. 7 —38. 2 em B9 ES] 7k 13870 — 53412 i, YE A (31112 £3652) ki , B
/T H A5 V5 g Sl A SO 00 7 BB T, W e TR KIRIN(1991) A9 45 2R o X R B0 ) 22 T fig e T4
SUIM - F0 A AR TS B A —BORT 80 2 10 25 5 5 LS, B0 A2 1] A B[R] AN () B 12 1 A S8, B 458 i 28 325 il o
0.2 (1) B 7 B AR 38 TG AH By 25K 50 & B, 2011 — 2012 4155 1985 — 1986 41 B 5 7] 25 5 AN b 3
(P >0.05) , H 5 RG4S0 0 A B8 71 (Kawasaki et ol 1983) AT, B T 40 SO0 110 76 ¥
Iz oA, HA B EEAR, AUE el 2, BEURSZ 07 i AR A £ 2/ | i S PR 22T Rl S5 ) 4R
PRz AN

i AR E R RS PRI FEKSHFZHRRFERZARTTHEHLR ML KA L
B, IR R R,

2 £ X o

T, %7 . 2000, 3 BEERE K 0 5 5 FFRE G ORI R AR LIRS, 9(4) 1290297

EFi, BRI, WEN. 2000 WAL 0%, FFE: WHLRREEAR

AR, BAGHR 1991, VR A, AL Aol T

UM IR, 1987, ST AN . Kk ITTRIEHAR

DAL 1991, EHAIEOL A A, LRt TR R

B, FERTE, A AL, 2000, A AS R HRIZ U R B RLE A, AR AR, 29(3) : 10091111

Sk, W, HIFRE. 2011, B RRAILCINT 6 HOHE £ I M RIS, KPR, 35(8) :1199-1205

BRI, SR, FERIT, BCH, AR 2000, S RUACHE /I B £ 7 00 S 0 S A RE 5 SRR IO RIS L VRIERE KSR, 18 (4)
453-459

FHZEW, 4 WAL, WTSU, B, SR, 2012, HIE AL T fi 60 YA SV A B L. kA, 320 17) 55505561

BREAE. 1990. TN VO, HUM : WETRRSHR AT

FHRFE, IR 1990, LLIARAEHE WL VEIRIF 2 S0, JEst: Al b i
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