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We investigated the reproductive characteristics of Lycodes tanakae in the coastal waters of the middle East Sea
to elucidate the species’ population structure. We investigated Lycodes tanakae maturation and spawning based on
samples collected by Danish seine and gill nets from January 2012 to December 2013. We analyzed monthly changes
in maturity stage, gonadosomatic index (GSI), egg diameter, fecundity, and total length at 50% group maturity. The
spawning period was December to February, while fecundity ranged from 1,677 eggs at 57.3 c¢m (total length;TL)
to 6,445 eggs at 75.7 cm. The relationship between TL and fecundity (F) was F_= 6E-05TL***" (R*= 0.516), and F
increased with increasing TL. We estimated the TL at 50% group maturity as 60.4 cm for females and 59.8 cm for
males. This study is the first report of Lycodes tanakae reproductive characteristics in the coastal waters of the middle

East Sea.
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HY| EX](Lycodes tanakae)+ 5] =(Percifomes) 57} A
IH(Zoarcidae)ol| &5tz o] F 2 -Eutete] 645 7%, AlAA
O 7 9F 4645 2200] Fo| BE3= A o7 A A JTthKim et
al,, 2005). "HelE2| 9] RE= fEuet F6f S ol &, &
B, 23 =360 &5 44 200-700 me] H-> uHoﬂ

A A18}= BEA A A 0] F0]11(Choi et al., 2002), A}2| 0] A]7|=

H| 2] B2 ol A A Alstehrt Adadsta Al Aat 712 4l
© 2 o]Fsto] Ao AUst= 5L 7HAAL qitk(Balanov
etal., 2006; Saveliev et al., 2011). E3F F-2> 23 SR = =
WO = mef= ot FHo AL, w2 et vl = vl 50| flom, A
Ao] 1 m7HA] A= A o 2 d# A 9IthKim et al., 2005).

Hell 22 At Gt JA oA EE o8 o]gH 57t
A AT AAD oL A ARz et d5-(Balanove et al.,

2011), Y+2 Primor’e 3l ol HeiEA] o] &2z 9l A=0] &
B E o] 73t ¢17(Saveliev etal., 2011), 2= elel2 & o]l
A PO Holl thE Al AU of AR 5ofl Tt A-(Saveliev
etal, 2012)7} QloH, = S7HA R ok o} 7of o4
A =] et A7(Kim and Kang, 1991), g4 57FA| R o}
£ o] 7o] 784 AH(Kim, 2005), gt Falot WA
S-0] A3}l A (Lee et al., 2012), W 53] 9] 2] A4 of] 33k
&1 7L(Choi et al., 2013) 7} =|o] 91 M e x| thal AYef
3H A= = oA o= vl - v]r|g A o]t

Y2 A= Ut safigtolA sl AdA g gk
ApgolA A ofglH il Sl olFelaL, AT Bdes
Ee|oAHA 2A oje] & H7|EH 01%— 2o, A }
A E 7} oA HA] AAA 717} _7}—5}3 9l E}(NF
2012). o= f-efufete] Ael o PYAAY] Fad o] o
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Fig. 1. Sampling area of Lycodes tanakae caught by eastern sea
danish seine and gill net in the coastal waters of the middle East
Sea.
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Table 1. Number and size of Lycodes tanakae caught by eastern sea danish seine and gill net in the coastal waters of the middle East Sea

Female Male
Number Range of total length (mean, cm) Number Range of total length (mean, cm)

Jan. 16 49.1-79.0 (72.1) 7 45.5-75.8 (67.4)

Feb. 46 26.9-74.9 (44.4) 44 29.8-82.8 (47.2)

Mar. 24 19.0-43.0 (24.0) 28 16.2-50.3 (27.6)

Apr. 71 31.2-69.7 (45.6) 50 32.5-65.7 (48.2)

May 35 32.6-73.8 (53.6) 48 34.5-85.9 (53.6)

o012 Jun. 25 39.9-77.3 (56.9) 33 44.5-88.5 (28.6)
Jul. 8 42.8-76.5 (68.1) 4 73.2-85.4 (63.5)

Aug. 47 37.2-79.2 (57.7) 63 41.4-86.0 (79.7)

Sep. 36 40.9-76.8 (55.6) 39 36.8-86.6 (59.3)

Oct. 42 33.4-78.9 (536) 44 32.7-89.8 (56.0)

Nov. 19 49.8-78.3 (66.8) 13 31.8-83.2 (62.9)

Dec. 34 64.6-78.9 (73.0) 13 70.6-88.2 (80.0)

Jan. 48 32.9-82.6 (62.9) 46 31.9-93.9 (58.9)

Feb. 54 38.0-74.3 (57.4) 56 39.3-80.8 (58.3)

Mar. 14 42.0-74.9 (58.2) 26 27.5-91.0 (58.7)

Apr. 50 34.0-68.5 (45.0) 84 34.5-87.0 (46.7)

May 26 45.6-81.9 (61.2) 42 48.5-93.4 (66.7)

2013 Jun. 28 36.7-80.0 (52.3) 33 38.0-91.5 (59.9)
Jul. 34 38.0-75.8 (49.0) 37 33.9-92.6 (51.4)

Aug. 33 34.7-77.6 (55.8) 33 37.2-87.4 (55.0)

Sep. 34 35.9-76.2 (52.9) 24 35.5-91.1 (61.1)

Oct. 14 52.8-84.6 (72.3) 19 58.4-89.0 (74.6)

Nov. 8 58.3-77.2 (71.6) 10 51.4-90.4 (72.4)

Dec. 30 61.1-79.9 (73.0) 15 59.2-92.0 (72.5)

Total 776 19.0-84.6 (55.5) 811 16.2-93.9 (56.0)

"Parenthesis indicate average values.

Female

Male

Fig. 2. Phtomicrographs of the gonad of Lycodes tanakae caught by eastern sea danish seine and gill net in the coastal waters of the middle
East Sea. A, Immature stage; B, Maturing stage; C, Mature stage; D, Spent stage.
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Fig. 3. Monthly changes of maturity stages of Lycodes tanakae caught by eastern sea danish seine and gill net in the coastal waters of the
middle East Sea.
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Fig. 4. Monthly changes of gonadosomatic index (GSI) of Lycodes tanakae caught by eastern sea danish seine and gill net in the coastal
waters of the middle East Sea. Solid square indicate mean GSI, and vertical bars indicate standard deiviation of GSI.
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Fig. 5. Frequency distributions of egg diameter of Lycodes tanakae
caught by eastern sea danish seine and gill net in coastal waters of
the middle East Sea.
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Fig. 6. Relationship between total length and fecundity of Lycodes
tanakae caught by eastern sea danish seine and gill net in the coast-
al waters of the middle East Sea.
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BER AGTAER A4 A7]|9F MofA] FBigh Afo
et 53] A7 171 7713 s A 9] AiAlE ¢
9] % o] FYsHA Mgtk A4S B, A
= UEblth gt o oFFl o] A ATt 6] sy

= T2 A A AFe oF 10-25%F Ak Ao R
o] th(Kim and Zhang, 1994). Hg&2] 4719 Stt
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EF AL, o] 53l 297hA] A} Wobsith. WA 4719 A
Al Mg o A A et 2] 4= 0] AW W Sh= P -RARSE
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O At7 )= 7H-A&® Harstol(Levings, 1969) A2kt Al
7l & 4 QIAIRE Aot Blsgt Al7of] Alvtehe Ao
2 e
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sicep (9.2-9.8 mm)@} Pachcara brachycephalum (9.0 mm) =
= W73 o] 2kl (Matallanas et al., 1990; Brodte et al., 2006),
Melanostigma pammelas (2.0 mm) Htl= Yro] 2 Aog
LER S (Robison and Lancraft 1984), Lycodes palearis
(6.0-7.0 mm)®} Lycodes cortezianus (6.0 mm)<] W7 =7]
2} F-AFsFAtH(Slipp and Delacy, 1952; Ferry-Grabam et al.,
2007).
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1,0007 o]3}2 217 el 21 (Gusztonyi, 1977; Silverberg
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