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Distribution of the Firefly Squid, Watasenia scintillans Larvae in the

Southern part of the East Sea during Summer and Autumn
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Abstract : To determine the horizontal and temporal distribution of firefly squid, Watasenia scintillans (W. scintillans), larvae, we conducted
surveys using IKMT (mesh size: 500 pm) and CTD (SBE9plus) with Fisheries Research Vessel (FRV, TAMGU 21) in the southern part of the
East Sea in summer (August) and autumn (September and November) 2015. A total of 238 larvae, ranging in mantle length (ML) from 0.6 mm
to 18.5 mm, were collected at 28 stations. Abundance and larval distribution density were significantly higher in summer than in autumn during
the study period. Especially, the highest density of W. scintillans was observed in the coastal waters of the East Sea from Pohang to Pyunghae
where cold water masses were distributed in summer. Optimum embryo survival temperature (6-16C) 40 to 180 m depth ranges for stations

which larvae were collected.
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Fig. 1. Map of the study area in the southern part of the
East Sea. Samplings were conducted at 28 sites.
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Fig. 2. Size-frequency distributions of W. scintillans larvae

collected in August, September and November, 2015

(N : Total number of larvae).
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Fig. 3. Horizontal distributions for W. scintillans larvae in August, September and November in the study area.
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Fig. 4. Horizontal distribution of water temperature at Om, 10 m, 20m, 30 m, 50 m and 100 m depth in August,

September and November in the southern part of the East Sea.

- 905 -



oleld Brabel 9e B Pyelere %
e whel Pess BRBRE dEolA HEA
2 Q18] Bajote] Ak Fol WY, 9 Zo
RS G B4 o3 Ao WelthKimad  FEE o] B4 Aol 5 Ao
Ae el

ARt NEE - AT - ARA - F5A -

o 180mel o= AtmHrh 1

G734 - 297

oA A ol 42~171moll HAE] AT o] ATl A w2 o
Bl WF A i 40 mPE IKMT #H A4 =)
A

= 100 m7+#] A3 =
= gy o2 dgdr. AFe] o]Foix

o]
ke 100 mE Tk 2
2 3dEm O HAS
e St 25¢F 2ol 3

> rlo », o

53] 4 50~100moll A o]t 5Ado] & =euh=d 8 FEAo] wel 200mEtHE 72 oA A Aol 7hEdk Al
A3} 9o F= Ef‘fo ~33) Alelo] & At WazE 9 o2 Azt
A5k ol A w2 FAUETE YEhE, 1§ 1199 530 HoATE T GAARA G dapH o] 2ALE A A
Atell o] ¥ uwtolxl 7] wiitel FAF Zale] oA o iy mE wje Ao FAY ATHA FHET
o Wwe] fAo] S Bow A7 H ol wje ol & motetaxl ehQlth 1Eju; HekEojof 3 A wek EA)
o] AgHgo] ANELE~ZAE A¢kolg}E Yamada(1937)9]  Fth E ATolME F4A 100m7HA] HMEZ wjo o] 4
FERE DT Addge] e Aoz AztHEn S Aoy, =5 e FAol digk 2AHE s

Aol Edd AHY AFF2R T FaE29d 6~ M HAE 200m7HA] MEANFS & o) S o
16°C(Hayashi, 1989)°l] dld =& F&8 TAEGoH, A4  ddE, o9 gEY AdF 5 9 AHTFAS gots)
ol o] Fojx 100mE 7|F o2 olntt & FAH A 7] 93] MOCNESS$ #2 AMFYEFE o] &ato] F4E A

1

o] o] 50X A e 7e 4

Ho g el thFig 5). 3 IS WAy -4
T2o] X3 AL 8ol 38~186m, 9Ll 42~168m, 11 2

Fig. 5.

=

e = Al7E

= a1
B ATE B3

Temperature (°C) Temperature (°C) Temperature (°C)
10 20 30 0 10 20 30 10 20 30
o . 0
20 20 20
St. 28
w© « P
60 60 60
g 80 80 80
—E 100 100 100
o
]
0 20 120 120
140 140 140
160 160 160
180 180 180
Ist. 23/ st.f25 August
200 200 200 LSt
Temperature (°C) Temperature (°C) Temperature (°C) Temperature (°C)
0 2 » o 10 2 0 o 10 2 ) 20
o 0 o 0
20 20 20 20
40 ,y 40 40 40
St.1~7
© t.1 &0 60 60
T 80 80 80 80
£ LT
-
B 100 100 100 100
o
o St.
120 120 120 120
140 st.8 140 140 140
st!
160 160 160 [SL.9 160
1 i September |*° September| November | November
200 ; 200 200 200
Optimal hatching temperature (above 100 m)
Optimal hatching temperature (below 100 m)
Vertical distributions of water temperature where W. scintillans larvae were sampled, and optimum

embryo survival temperature for W. scintillans larvae in the study area.

- 906 -



AZ1Zre] BAlSE FAll A ABH o wg @A
A @ARe] EARY. BF oled TARS A
7] e e o BEE AFage dAste] 3714e]a A
349 WaAel 248 AT Bast Ak ole} o] &
Zuet Fuslolo] va 47142 WRRo] muE o] o] F

o7tk v o gofnt opjet Selike el Aaeh %

AAZE] At =& F 4 o, o5 E3l A
LA AGFHA 719 = S Ao F v|oE
4. 4 E
B A= w0 A S Watasenia scintillans® A E A4S
EO}Hﬂ ﬂ%-o‘ﬂ 20154 8, 9, 119 Ea) Fr-aleto] A 44
JE A A7, AFE v o o] §FA MAFE F 238
MAZ dFEFML) B9= 0.6~185meith =2 W47}
e X ~HEe] et ¥ e WEIL UE
wor, o, g w8l FAe =dH ok =3MA
T WAL FAAREIET} ol RAAY] F Abde] 71 &
el A dojues Aoz AEn T3 Ao A A
AA F37Hsd FEo dHEEE F2 T4 40~ 180mE
e
AL At
o] =i 20179% Akl A g ALY
(R2017035)2] Aoz Fag AF-dynt
References
[1] Baba, O., T. Taniuchi and Y. Nose(1987), Depth

Distribution and Food Habits of Three Species of Small
Squaloid Sharks Off Choshi, Nippon Suisan Gakkaishi, Vol.
53, pp. 417-424.

Choi, Y. M., B. S. Yoon, H. S. Kim, J. H. Park, K. Y.
Park, J. B. Lee, J. H Yang and M. H. Sohn(2013),
Feeding Habits of Lycodes tanakae in the Coastal Waters of
the middle East Sea, Korea, J. Kor. Fish. Soc., Vol. 46,
No. 6, pp. 843-850.
S.(1989),
development of the firefly squid, Watasenia scintillans, Bull.
Toyama Pre. Fish. Stn., No. 1, pp. 1-14.

S.(1993), Growth and maturation of the firefly

squid, Watasenia scintillans (Berry),

(2]

[3] Hayashi, Spawning behavior and embryonic

[4] Hayashi,

in Toyama Bay and

%) o] (Watasenia scintillans) -2 %3] %4}

adjacent waters of the Sea of Japan, In: Okutani, T., R. K
O’Dor and T. Kubodera (eds),
Cephalopod Fisheries Biology, Tokai Univ. Press, Japan, pp.
173-178.

Horie, T. and S. Tanaka(2000), Reproduction and food
habits of two species of sawtail catsharks, Galeus eastmani
Vol.

Recent Advances in

and G. nipponensis, in Suruga Bay, Japan, Fish. Sci.,
66, pp. 812-825.

Kim, J. J, H. H. Lee, S. A. Kim and C. Park(2011),
Distribution of larvae of the common squid Todarodes
pacificus in the Northern East China Sea, Kor. J. Fish.
Aquat. Sci., Vol. 44, No. 3, pp. 267-275.

Kim, J. J, C. H. Kim, J. S. Lee and S. A. Kim(2014),
Seasonal Characteristics of Todarodes pacificus paralarval
distribution in the northern east China Sea, Kor. J. Fish.
Aquat. Sci., Vol. 47, No. 1, pp. 59-61.

Kim, Y. H and C. I Lee(2016), Distribution of water
temperature
Paralavae around Korean Waters in 2013, 2014, J. Kor.
Soc. Mar. Env. Safety, Vol. 22, No. 1, pp. 11-19.

Kim, Y. H. and H. S. Min(2008), Seasonal and interannual
variability of the North Korean Cold Current in the East

and common squid Todarodes pacificus

Sea reanalysis data, Ocean and Polar Research, Vol. 30, pp.
21-31.

Ohizumi, H., T. Isoda, T. Kishiro and H. Kato(2003),
Feeding habits of Baird’s beakes whale Berardius bairdii, in
the western North Pacific and Sea of Okhotsk off Japan,
Fish. Sci., Vol. 69, pp. 11-20.

Okamoto, R., H. Ohizumi, K. Uchikawa, M. Ito, T. Iwasaki
and H. Kato(2010),

Phocoenoises dalli on the continental slope off the Pacific

[11]

Prey selection of Dall’s porpoise

coast of Sanriku in winter, Nippon Suisan Gakkaishi, Vol.
76, pp. 54-61.
[12] Okiyama, M.(1978), Biology on the mesopelagic micronektonic
fish and squids in the Japan Sea, Mar. Sci. Monthly, Vol.

10, No. 11, pp. 895-900.

Okutani, T, and H. Horikawa(1987),
Cephalopods from continental shelf and slope around Japan,
Tokyo. Jap. Fish. Res. Con. Ass., p. 194.

Roper, C. F. E. and P. Jereb(2010), Family Enoploteuthidae,
In: Jereb, P. and C. F. E. Roper (eds), FAO Species
Catalogue for Fishery Purposes No. 4, Cephalopods of the

[13] M. Tagawa

World. An annotated and illustrated catalogue of cephalopod
species known to date, Volume 2. Myopsid and Oegopsid

- 907 -



4

Ho
Q‘L
>
oft
2
o
ol
o
[
=
r i

squids, FAO, Rome, p. 199.

[15] Sasaki, M.(1914), Observations on Hotaru-ika Watasenia
scintillans, J. Coll. Agr., Tohoku Imp. Univ., Sapporo, Vol.
6, pp. 75-107.

[16] Senta, T.(1962), Studies on the occurrence of eggs and
larvae of fishes in adjacent waters to Oki islands. II. The
Seasonal Abundance, Jap. J. Ecol, Vol. 12, No. 5, pp.
163-166.

[17] Shimura, T., J. Yamamoto, Y. Kamei and Y. Sakurai(2005),
Possible spawning by the japanese common squid,
Todarodes pacificus at Yamato Rise, Sea of Japan, Phuket
Mar. Biol. Cen. Res. Bull,, Vol. 66, pp. 267-273.

[18] Sweeney, M. J., C. F. E. Roper, K. M. Mangold, M. R.
Clarck and S. V. Boletzky(1992), "Larval" and juvenile
cephalopods: A manual for their identification. Smithsonian
Contributions to Zoology, Smithsonian Institution Press,
USA, pp. 57-62.

[19] Tsuchiya, K.(1993), Distribution and Zoogeography of the
Family Enoploteuthidae in the Northwest Pacific, In:
Okutani, T., R. K. O’Dor and T. Kubodera (eds), Recent
Advances in Cephalopod Fisheries Biology, Tokai Univ.
Press, Japan, pp. 571-585.

[20] Yamada, T.(1937), On the Spawning of the Squid,
Watasenia scintillans, in the Waters of the East Coast of
Tyosen, Bull. Japan. Soc. Sci. Fish., Vol. 6, pp. 75-78.

[21] Yokota, M., S. Kitada, K. Udono and S. Watanabe(1998),
Prediction of the Firefly Squid Catch by Analysis of
Environmental Factors in Toyama Bay, Nippon Suisan
Gakkaishi, Vol. 64, pp. 975-978.

Received : 2017. 12. 07.
Revised : 2017. 12. 20.
Accepted : 2017. 12. 28.

- 908 -



