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Fig. 1 Sampling sites in the waters off
northern Taiwan in two trawling surveys
(R/V Haifu cruise in September 2010, H1
to H7 and R/V Fishery Researcher 1 cruise
in October 2012, F1 to F24).
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Table 1
R/V FR: Oct 10-27, 2012

LI GW=ax ML %75 - FEF] ANCOVA gt ~
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AT ERENHRR - DL AR AR ACHE RS 50% &
% (P=50%) ZRRAEFFTAE B - il Rl
fER (MLS0)- DL 1% fE#g (P=1%) RRAREFTES
JERER > Wl R/ DR R - TR 99% fElHe
(P =99%) RFNEEFT T E B 125 R AN iEl B2 -

(=) BBEHZERME (allometric growth)
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JR > PEETHE R SRR O KB - LWR 2 FeF 2
. (b) > WG EAL 2 RTEE (Froese,
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Summary information for cephalopod species in 30 stations off northern Taiwan. R/V HF: Sep 11-16, 2010;

Latitude Longitude Water Species A.m

R/V Station

Mt Se  Sf SI Sp Sr  Sv StI  Tp

(North) (East)  depth(m)  sex FIM  FIM FM FM FM FM FM FM FM FM
Total 0 0 0 19/18 O 0 0 0 0 0
H1 26°7.8" 122°39.0’ 106
Mature 18/17
Total 0 1/0 0 1/5 0 0 0 1/0 0 2/10
H2  26°33.0" 123°55.8’ 137
Mature 1/0 0/0 0/0 1/5
Total 0 1/0 0 0/1 0 0 0 65/72 0 1/13
H3  27°33.0° 125°35.4’ 111
Mature 1/0 0/0 1/10 0/ 2
Total 0 0 0 0 0 0 0 2/0 0 0
HF H4  27°39.6" 122°22.8’ 81
Mature 2/0
Total 0 3/1 0 0 0 0 0 0/1 0 0
H5 27°10.2" 122°56.4' 106
Mature 3/1 0/1
Total 0 0 0 14/14 0 0 0 3/3 0 0
H6 27°7.2" 123°45.6’ 112
Mature 2/8 2/0
Total 0 0 0 0 0 0 0 0/2 0 0
H7 26°9.0" 121°50.4’ 102

Mature 0/2
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Table 1 Continued

Latitude Longitude Water Species Am Mt Se Sf SI  Sp Sr  Sv St Tp

RV S@tion (North)  (Fas)  depth(m) sex  FM__FM_FM M _EM_EM_EM_FM M F

F1 25°56.4" 122°4.8’ 101 Total 0 0 0 0 0 0 0 0 0 0

F2 26°5.0"  122°4.8’ 100 Total 0 0 0 0 0 0 0 0 0 0
F3  26°12.6" 122°6.0 97 Total 0 0 0 0 0 0 0 0 0 0
Total 206/45 0 0 0 0 0 0 0 0 2/0

F4 25°59.4" 121°37.2’ 101
Mature 206/44 2/0

Total 0 0 0 0 0/1 0 0 0 0 0
F5 25°52.8" 121°46.2’ 112
Mature 0/1
Total 3/0 0 1/2 0 0 0 0 0 0 0
F6 25°45.6" 121°53.4’ 122
Mature  3/0 0/2

Total 22/8 0 0 0 0 0 0 0 0 0
Mature 21/5
Total 0 0 0 0 1/2 0 0 0 0 0

F7  25°36.6’ 121°32.4" 120

F9  25°56.2" 121°15.6 74

Mature 0/0
Total  30/21 0 2/1 0 0 0 5/2 0 0 0
F10 25°46.2" 120°55.8’ 79
Mature 18/18 0/1 0/0
Total 5/1 0 0 0 10/13 0 0/1 0 2/3 0
F11 25°34.2" 121°8.4’ 86
Mature  4/1 0/0 0/0 0/3
Total  55/11 0 0 0 2/1 0 0 0 0/1 0
F12  25°27.0° 121°11.4’ 63
Mature 51/9 0/0 0/1
Total 0/2 0 0 0
F13  25°16.2" 121°6.0’ 76
Mature 0/2
FR Total O 0O 0 0 10 0 0 0 22 0
F14  25°24.0" 120°53.4’ 88
Mature 0/0 0/2
Total 0 0 1/0 0 0 0 0 0 0 0
F15 25°33.6" 120°44.4’ 71
Mature 0/0
Total 19/10 0 0 0 0 0 0 0 0/1 0
F16  25°24.6" 120°28.2’ 61
Mature 18/7 0/0
Total 24/1 0 1/0 0 0 0 0 0 0 0
F17  25°15.6" 120°36.0’ 79
Mature 18/0 0/0
Total 2/1 0 0 0 0/1 0 0/1 0 0 0
F18 25°6.0" 120°46.2' 88
Mature  2/1 0/0 0/0
Total 2/0 0 1/0 0 2/0 0/1 0/1 0 0/2 0
F19 24°47.4" 120°36.6 63
Mature  2/0 0/0 0/0 0/1 0/0 0/0

F20 24°56.4" 120°25.8’ 74 Total 0 0 0 0 0 0 0 0 0

Total 0 0 0 0 0 0 0 0 1/1
F21 25°7.2" 120°15.6 52

Mature 0/0

Total 0 1/0 2/0 0 0 0 2/2 0 0 0
F22 24°35.4" 120°5.4’ 61

Mature 0/0  2/0 0/1

Total 0 0 0/1 0 0 0 0/1 0 0 0
F23  24°36.0° 120°16.2’ 58

Mature 0/1 0/1

Total 0 0 1/0 0 1/0 1/0 717 0 0 0
F24  24°36.0° 120°25.8’ 55

Mature 0/0 0/0 0/0 3/1

R/V: research vessel; HF: R/V HaiFu; FR: R/V Fishery Researcher 1

Under sex, F means female, M means male

Species abbreviation: A.m: Abralia multihamata; M.t: Metasepia. tullbergi; S.e: S. esculenta; S.f: S. foliopeza; S.I: S. lycidas; S.p: S.
pharaonis; S.r: S. recurvirostra; S.v: S. vossi; St.I: Sepioteuthis lessoniana; T.p: Todarodes pacificus
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Fig. 2 The fisheries biology parameters of Abralia
multihamata in the waters off northern Taiwan. (A)
Mantle length distribution by sex; (B) length—-weight
relationship by sex; (C) percentage mature by ML class
and estimated maturity curves for females and males.
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Fig. 3  The fisheries biology parameters of Sepia

foliopeza in the waters off northern Taiwan. (A) Mantle
length distribution by sex; (B) length-weight relationship
by sex; (C) percentage mature by ML class and estimated
maturity curves for females and males.
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Fig. 4 The fisheries biology parameters of Sepia
lycidus in the waters off northern Taiwan. (A) Mantle
length distribution by sex; (B) length-weight
relationship by sex.
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Fig. 5 The fisheries biology parameters of Sepia
recurvirostra in the waters off northern Taiwan. (A)
Mantle length distribution by sex; (B) length—-weight
relationship by sex; (C) percentage mature by ML class
and estimated maturity curves for females and males.
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Fig. 6 The fisheries biology parameters of Sepia vossi
in the waters off northern Taiwan. (A) Mantle length
distribution by sex; (B) length—-weight relationship by
sex; (C) percentage mature by ML class and estimated
maturity curves for females and males.
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Fig. 7 Distribution of the b value of LWR for the 13
cephalopods species around Taiwan.
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SRR B o (R 3 AR R R -
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Ry 2.42 Bl Hirst (2012) #fE#EETEEHE b {5 2.58 AT
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WikAR - FHeRNERNN EBEREEA LWR KiGZ
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Table 2 Estimated parameter b of the length-weight relationship and estimated length at maturity (ML50) of

cephalopods species in Taiwan

Species Sex b value* ML50 (mm) Sampling site Others References

Sepia esculenta F 2.656 114 Yilan Bay You (2014)
M 2.695 109

S. foliopeza F 2.712 73 Southern East China Sea This study
M 2.698 74

S. lycidas F 2.720 nd’ Northern Taiwan Strait This study
M 2.758 nd

S. madokai F 2.921 87 Yilan Bay You (2014)
M 2.722 61

S. recurvirostra F 2.224 nd Northern Taiwan Strait This study
M 2.710 nd

S. vossi F 2.796 nd Southern East China Sea This study
M 2.791 72

Doryteuthis sibogae mix  2.076 nd Penghu Lin (1986)
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Table 2 Continued
Species Sex b value® ML50(mm) Sampling site Others References
Loligo uyii F 2.248 nd Penghu Lin (1986)
Uroteuthis chinensis F 2370 nd Penghu Lin (1986)
2.041 nd
mix  1.990 nd Penghu Liu (2005)
mix  2.420 nd Hsingchu Liu (2005)
F 2314 184 Kaohsiung Liao (2018a)
M 2.119 182
F 2382 169  Penghu Liao (2018a)
M 2.238 170
F 2493 181 Penghu Chiu (2015)
M 2.436 171
F 2750 nd Penghu Chang et al. (2014)
M 2110 nd
U. duvauceli F 2670 nd Northern Taiwan Strait Chang et al. (2014)
M 2.310 nd
U. edulis mix  2.420 nd Southern East China Sea Liu (2005)
mix  1.959 nd Penghu Lin (1986)
F 2485 164/186 Southern East China Sea *SC/AC ~ Wang et al. (2008)
2426 121/169" *SC/AC
F 1.950 nd Southern East China Sea Chang et al. (2014)
1.750 nd
mix  2.535 nd Southern East China Sea SC Hsu (2014)
mix  2.381 nd Southern East China Sea AC Hsu (2014)
F 2513 96 Penghu Chiu (2015)
M 2.363 82
F 2.347  153/145" Southern East China Sea *(CC/WCQ) Liao (2018b)
M 2.243  146/141° *(CC/WCQ)
F 2287 146/137" Yilan Bay *(CC/WCQ) Liao (2018b)
M 2162 139/130° *CC/WC)
F 2097 104/103" Penghu *(CC/WCQ) Liao (2018b)
M 1.970 84/69° *CC/WQ)
Sepiateuthis lessoniana  F 2.513 232 Keelung Ching (2014)
M 2.505 151
F o 2.248 185  Penghu Ching (2014)
M 2.151 111
F 2.680 231 Keelung Lin (2011)
M 2.641 220
Abralia multihamata F 2212 30 Northern Taiwan Strait This study
M 1.860 20

*Parameters b with significantly different between male and female is shown in bold
*SC/AC: spring cohort/autumn cohort; SC: spring cohort; CC/WC: cold cohort/warm cohort, more details in reference; nd:
non determined.
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Fisheries Biology Parameters for Economic Cuttlefish and Squid
in the Waters off Northern Taiwan

Ruei-Gu Chen, Shih-Chang Chuang and Ke-Yang Chang”

Marine Fisheries Division, Fisheries Research Institute

ABSTRACT

The effects of fishing on stock sustainability of most cephalopod species around Taiwan cannot be properly
assessed due to the lack of relevant fisheries biology estimates. In this study, two benthic trawling surveys
conducted in northern Taiwan were analyzed and previous studies were reviewed to explore fisheries biology
estimates of cephalopod species and discuss patterns of allometric growth. The results showed significant
differences in the length—weight relationship (LWR) between sexes in Abralia multihamata and Sepia
recurvirostra, but not in S foliopeza, S lycidus, and S. vossi. The median value of the estimated parameter b of
LWR was 2.42, which indicated a tendency toward negative allometric growth of cephalopods around Taiwan. In
Uroteuthis species, parameter b was significantly different between sexes. In contrast, only some Sepia species
were significantly different between sexes and Sepioteuthis lessoniana did not show any significant differences.
However, the size at maturity of a given cephalopod species could not be reliably estimated by its sexual

dimorphism in LWR.

Key words: cephalopods, sexual dimorphism, weight-length relationship, waters off northern Taiwan, trawl
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