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Seasonal variations in distribution and biological characteristics of snailfish

Liparis tanakae in the central and southern Yellow Sea
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1 College of Marine Sciences, Shanghai Ocean University, Shanghai 201306, China

2 Key Laboratory for Fishery Resources and Eco-environment, Shandong Province, Yellow Sea Fisheries Research Institute, Chinese Academy of Fishery
Sciences, Qingdao 266071, China

Abstract; Seasonal variations in distribution and biological characteristics of snailfish Liparis tanakae in the central and
southern Yellow Sea were examined based on the bottom trawl survey data in July-August, October, 2009 and January, May
2010. The results showed that the average body length and the body weight markedly increased from spring (4.7 cm, 3.3
g) to winter (34.2 cm, 764.9 g). The average body length of male individuals was significantly larger than that of female
individuals in summer and autumn (P<0.05), and in winter (P<0.01), but there was no significant difference between
males and females in spring (P>0.05). By the analysis of covariance, there was a marked difference in growth between
male and female individuals in autumn, but there were no significant differences in other seasons. T-tests showed that
allometric factor b was lower than 3 in spring and winter ( P<0.05) and larger than 3 in summer ( P<0.05). Sex ratios

( 9:38) changed with seasons and body length ; larger body length corresponded with higher proportion of male individuals,
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whereas smaller body length corresponded with higher proportion of female individuals. The proportion of male individuals
was higher in summer (0.70:1, P<0.05) and lower in autumn (1.35:1, P<0.05). However, there was no significant
difference in sex ratios in winter and spring. The rate of sexual maturity reached 41.3% in winter, but was almost zero in
other seasons of the year. The empty stomach rates were low (0—1.73% ) in all seasons. The average feeding intensity was
larger than class 2. 5 through the whole year and showed significant gender differences in the spawning season ( male>
female, P<0.05), but the condition factors of male individuals were at the lowest level (1.52). The relative biomass and
the proportion of snailfish catch in the total catch increased from spring (0. 17 kg/h, 1.54% ) to autumn (15.36 kg/h,
33.05% ) and decreased in winter (2.37 kg/h, 5.60% ). In the present study, the relative biomass (kg/h) and the
proportion of snailfish catch in the total catch in summer and autumn were much larger than those in summer and autumn,
2000. The snailfish is mostly found in sea areas with temperature 7. 8—13. 6°C and salinity 3. 20% —3. 38% , which
indicates that it could be a low temperature and high salinity species. Its average body weight was significantly related to
water depth (excluding in autumn). For example, bigger size individuals inhabited deep water in spring and shallow water
in summer and winter. However, most snailfish were found in deep water (>65 m) throughout the year, except in spring.
These suggested that the distribution of snailfish in spring ( juvenile stage) was also affected by diet species, and
individuals with body length between 2.2 ¢m and 5.7 c¢m appeared in areas of high-density plankton and Gammaridae
species in the southern Yellow Sea, whereas those with body length between 5.8 ¢m and 17.0 cm were distributed in sea
areas with high abundance of the shrimp Crangon affinis in Haizhou Bay. In addition, snailfish males might perform
parental care. According to the combined information on the distribution of mature and juvenile snailfish, the deep-water

area of the central Yellow Sea might represent the spawning ground for snailfish in addition to Haizhou Bay.

Key Words:; snailfish Liparis tanakae; the central and southern Yellow Sea; biological characteristics; spawning stock
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Table 1 Seasonal variations in body length and body weight of Liparis tanakae in the central and southern Yellow Sea

L &4 body length/cm 1R Body weight/g

—— SR

1] Time Sample size s Tt T4 st Bl il T
Range Dominant range Mean Range Dominant range Mean

8.0—10.0(30.4% )

2009 ? 24 8.4—20.0 12.0—14.0(31.7% ) 12.5 10.9—130 10—50(82.8% ) 39.3

% Spring 5 20 8.8—18.4 8.0—12.0(52.3%) 12.8 11.3—139 10—40(59. 1% ) 43.1

2009 ? 228 9.3—27.8 12.0—22.0(68.6% ) 18.3 13.4—553 30—90(39.6% ) 131.4

5 * Summer ) 327 9.8—31.7 14.0—24.0(74.3% ) 19.4 10. 8—604 30—150(55.7% ) 147.8

0—100(19.8% )
2009 ? 337 9.1—39.8 18.0—28.0(56.1% ) 24.2 11.5—1210 150—350(41. 6% ) 320.9
* 18.0—28.0(50.3% )

K Autumn 5 252 11.6—45.0 30.0—34.0(16.9% ) 24.8 21—1590 0—400(71.5% ) 331.8

2009 ? 40 20.0—49.2  30.0—38.0(63.8% ) 33.4 139—2278 500—800(49.8% ) 700.8

2% " Winter ) 45 22.1—54.2  32.0—42.0(71.2%) 37.2 203—2435 500—900(58.3% ) 885.3

Cow PRI o SR BN MEMET R B 2 S R S 2 5
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Fig.2 Seasonal distribution in body length of Liparis tanakae during 2009—2010
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Fig.3 Seasonal variations in the body weight-length relationships between female and male Liparis tanakae individuals
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Table 2 Seasonal changes in sex

HEHEHETEL

ratios( ? : & ) of Liparis tanakae

LER

4L Body length group/cm

Z=7Y Season

Overall sex ratios <20 20—30 30—40 40—350 >50
# Spring 1.20:1 1.2:1™ — — — —
5 Summer 0.70:1* 0.80:1 0.59:1°* 8 — —
# Autumn 1.35:1" 1.56:1" 1.47:1" 1.06:1™ 8 —
% Winter 0.89:1 Q 2.67:1 0.83:1 0.63:1 5

# FORFAE BHEZE R (P<0.05) ;=" FORTCEE ; @ 1 & 53 Bl FR e ah A b W v e v

DAMEVE PR B Ry 19, 4 5 2 U S A3, A D MU B ILOT A0 LU Bl K %2 37. 2% , T i th B
VAR, 22 RSO3t vk A LA I AN IV 30 3 Tk s e (VI B2 DA B ) o5 41.3% (1814)

P B SR ORI it 32
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PSRN 3.07 R, 4T H2.66 K, T2 AL
FE(P>0.05), MikfEr2H B MR, FER2.77
K, ATFEN309 R, MELEENTEENMELE N
2.55 94 (P<0.05) . MERFEMRIERE I ¢ Kagn R, 42
HEPE R THEPE (P<0.05) , HA 51 A W 2 2 5 (P>
0.05) 17 e i A DA 3 2 1) Bk 2 174) JEE i 3 2 344 s
P TR A AR, 1. 50 (HE) A1 1. 52 (1) .
2.5 XIS 500
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Fig.4 Seasonal variations in percentage of gonad developmental
stage of female Liparis tanakae in the central and southern

Yellow Sea
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Fig.5 Variations in feeding intensity and condition factor of Liparis tanakae
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Fig.6 The distribution of relative biomass of Liparis tanakae in the central and southern Yellow Sea
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Table 3 Seasonal variations in the relative biomass, temperature and salinity of the distribution area of Liparis tanakae

. B Salinity i Temperature/ C

e K Gt e - —— —
Season Range of catch/ (kg/h) I3 Rl FEXI I3 Rl T

Range Main Range Main
% Spring 0.0005—1.3 3.06—3.38 3.23—3.38 6.1—15.6 7.8—12.5
B Summer 0.03—48.3 3.17—3.39 3.22—3.37 6.8—17.1 9.1—10.3
& Autumn 0.08—116 3.15—3.33 3.17—3.32 7.1—18.2 7.1—13.6
& Winter 0.8—52.04 3.19—3.28 3.20—3.26 6.3—10.2 8.1—9.8

AW G IR A K SR EE I FEH 19—90 m X421yl SO (I8 8 ) 50 R, IR Z 80 BRI 27K IR

AN AR (R 4) BTN T 5 36 B AR B 3 IR ARG, /)N /\Miéﬁﬁ? 52 m PAERAG /K, 5 R
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SAAFE 65 m LATRAY KIS , R 1) 50 K38k, AR AR/ IV DG HEAS B 8, 5 73 4% 1A RAE ) F 0 AR
TEHAKIX

F 4 AYNFETFHEESNERETFHIHEEME(Pearson XS4

Table 4 Relationship between the average body weight of Liparis tanakae and environment factors

Z=95 Season ERJE Salinity ¥ Temperature VRIE Depth
%% Spring 0.381" -0.190 0.483 "
B2 Summer -0.343 0.272 -0.545"*
*Z Autumn -0. 181 -0.025 0.081
&7 Winter -0.393 -0.438 -0.809 **

©ow TR w7 PR R RIS R T 3 R A G

3 i
3.1 AWt REE R 28 AL

G, ARSI (0 - 2 A TR 2 30 4 F S B ita 4, 3k ') i Kawasaki' ™) Xt 4R GUO0GF404% A 7] (3
AEIA) KK AL TR T Bt A 2L & 3, 20 4D 80 Eﬁ {14) B U R 2 o AN SO0 7 A L iR
Kottt It LRI st p R A AaoiiF LA &K & ik 82% LA T E AN 16. 58 kl/g™,
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Fig. 7  The distribution of sexually mature individuals and

juveniles of Liparis tanakae
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Table 5 Interannual and seasonal variations in the average CPUE and the proportion of Liparis tanakae in the total catch in the central and

southern Yellow Sea

ARMFSE This study 4 i 2 136
Fi o -
Season g FiAi S FiAbIE
Average CPUE(2009)/(kg/h) Percentage (2009 ) /% Average CPUE(2000)/(kg/h) Percentage (2000 ) /%

7%/ Spring 0.17 1.54 0.21 0.67

B Z%/Summer 6.25 22.82 3.27 0.50

2/ Autumn 15.86 33.05 11.81 7.50

225/ Winter 2.37 5.60 4.06 5.40
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