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Eighty-seven male and 115 female specimens of Gymnotho-

rax minor (Anguilliformes: Muraenidae) were collected monthly
by a set net off the coast of Ajiro, Atami, Shizuoka Prefecture,
Japan (35°05'N, 139°08’E) from April, 2021 to March, 2022.
The male gonadosomatic index was relatively constant through-
out the year, and the sperm duct was filled with sperm from April
to December. The female gonadosomatic index was high from
June to August. Ovary was occupied by pre-vitellogenic oocytes
in April. Oocytes were developed to primary yolk and secondary
yolk stages in May, and had attained to vitellogenic completion
from June to August. In September, the ovary had started to de-
generate, but a full mature female also appeared. These results
indicate that spawning season of this species runs from June to
September.

7 IRENY 2 DY SR Gymnothorax minor (Temminck and
Schlegel, 1846) I& FAE AN Tl #ia R L O A AW, T
BERLDIE O KRN /A9 %1ED, BB+ —A MY
Th oD S (Y, 2013). Tk D G. reticularis
Bloch, 1795 L3 AERARIDEM L TH Y ERAE NS
ENH BN, JERER DNA 2 Wi A EAREN T
% (Kimetal., 2012; Li et al., 2018; Zhang et al., 2019). Afd
DEREICET BIEIRIE DIV, A —Z b5V 7 HILERH
TR 29-38 m DIFEKICAER S 2 T EAVKH A XS
DOHYEN S RENT WS (Cappo etal.,, 2004). F7z, Tawa

Y RODEIREA

and Mochioka (2009) & & I ILAERA i TG 5 N7z L 7 b &
T 7IWVANENARETH 2 C & 2B RBRICE > TRL,
FETINETIHTH > YOI EES L UL RREEZ
HE M LTz,

7Y RRHEREII A VR RO, KPR 5 24
HHHOI R S 16 JE&K) 200 FAVEI 5TV % A (Nelson
etal, 2016), FESHHIICBE G 2 I3 A F > aPilERICH
1} % G. equatorialis (Hildbrand, 1946) & HirfifgfE D Muraena
helena Linnaeus, 1758 IR 5 1TV % (Lucano-Ramirez et
al., 2008; Mati¢-Skoko et al., 2011; Sallami and Ben Ibrahim,
2021). AWFFETIE, WHRATRIOEEM T IV
Y ROEAZEFICE > THREL, TNETHROMN >
TePEIN I 2 G EREO — 2 5 M TE DT TITH
HYB.
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Fig. 1. Monthly change in average gonadosomatic index (GSI)

in males (A) and females (B) of Gymnothorax minor from
April, 2021 to March, 2022. Vertical bars: standard deviation.
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Fig. 2. Structure of Gymnothorax minor testes (A, B, C and D) in April, July, December, 2021 and March, 2022, respectively. S:

sperm, SD: sperm duct, scale: 100 pm.

Table 1. Number of individuals of Gymnothorax minor collected
during the study period in each month.

Male Female
2021 April 5 4
May 8 20
June 16 35
July 15 25
August 8 10
September 8 2
October 4 2
November 12 7
December 7 5
2022 January 1 0
February 1 1
March 2 4
Total 87 115

mHEAE

WFZEIC WD T REAS (3 i ] W B g At 5 (35°05'N,,
139°08'E) 1T #51F % /K 70 m DI 3l X Nz E i
T2021 44 A5 2022 4E3 AICh I TIRES N 1Z
AIZHRIRE U721k, THERAE LT O R A H L
AT — g I TEE (total length: TL [em]), {AFE (body
weight: BW [g]) Zl& L, EHptzfi Uz, AR
KHME LD REDZNER, OIKICE > TS E D2
P LUTHZHRIL (R THMZAICBIZL, HR5ED
IELWC & ZfF8 LTz), HE (gonad weight: GW [g]) 7zl
& LU TR =580 (gonadosomatic index: GSI = [GW/
BW] x 100) ZHE U7z, AEHEBNE T 7 VW T 24 IFEEE
%, 70% T2/ —)VCTRIFE LTz BRSNS T 1+ 2 a
i1z, sum DESOYFZERL, A~ FFZY YT
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Fig. 3. Structure of Gymnothorax minor ovaries (A, B, C and D) in April, May, June and September, 2021, respectively. PV: pre-vitel-
logenic oocyte, PY: primary yolk stage, SY: secondary yolk stage, AO: atretic oocyte, scale: S00 um.

¥ UG e i U OO BAMET (BX51, Olympus, Tokyo) T
B LTz,

#w =R

FHAICEREENTAEARD M & k%L 7% Table 1 12779
PEECIGEE : M =1:13 T, MR TEERZIEI S @
> 0.05, binomial test). DR EIX ) + EEUHE(R 2 = 49.1
em £ 4.1 (HipH ; 36.9-57.9 cm), MEDREIL 44.6 cm +3.5

(36.2-55.1 cm) THEDHMWERICKE N7z (t=84,df. =
199, p <0.001, Student t-test).

D GST I WFZE A 7238 U T 0.02% H 5 0.16% D
W CTHERS LK Z A3 o7z (Fig. 1A). ZHucxiL,
> GSI 13 2021 4E 4 I3 0.91% Tdh > Fe DR LIS
R0, 8 Alkm FEME (9.05%) ICE L. ZO%BRL
I 10 HICMFTREMD, 202240 3 HE TRV £ ¢
U7z (Fig. 1B).
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FEHLUE 2021 4F 4 FICI3ERSE 3R Fic 5o 5N (Fig
2A), T HICBHEFHFEN LTz (Fig. 2B). E5IC 12
HIZ7a> TEEEEICZBOBE IR 5Nz (Fig. 20).
UL, 20224 1 ABXU 3 HICB R FAIEHBIL 72V
K& DN LTz (Fig. 2D). E72 3 I3 FHIEK
ENTVIRWERE W TIEIE 4 I HTIIEIE
(pre-vitellogenic stage) DIFRHNE T HH 5N TWz (Fig.
3A). 5 HIC7x % L OIREMIAEE 25— R IP B Bk (primary
yolk stage) 35 X U5 “RIF BRI (secondary yolk stage)
ICiE L7z (Fig. 3B). 6 AM5 8 HICh I THIRFHIILIZ 5T
B U7e Ry, [RIREC GO O O BF R & 58
bz (Fig. 3C). 9 Alcx % &BfE L 7zUnRHINE (atretic
oocyte) ML 7=AY (Fig. 3D), FD—J5 Tre@\ouy
RHARaZ H DAk S Wz 10 BicZx % & O FOMHToN
BIEHGHDOIN R T S 5N Tk,

£ E

HED GSTIAER 238 U T RERZCIZ B o 72, M
T3 6 Ahb 8 AMmb otz ki34 AhS 12 H
WM TIEFRICTER S TV DY, sRAUCE U 729N RE
MHBIL/zDIZ 6 HhS I HTH -7, TDOT ENHIER
PVERER & N7 b VR BN i L s 350 % AR O FEDI Y]
6 ANDS 9 A LHEESI NIz, SEFMINCE U7z I R &
HICHIINEE BGOSR REII & Bl L7z 2 & 5, FEDNTR
EHURAL, PEIHIHRICEBIEOEINZ S % T EAVUR
XN, oYY AR TIE A F> amERIcER
95 G. equatorialis hX 6 H & 11 HD 2 D FEIIEAN B %
ZEMNHISNSD (Lucano-Ramirez et al., 2008), Hiriygpe
D M. helena \3E7TdH% (Mati¢-Skoko et al., 2011; Sallami
and Ben Ibrahim, 2021). KF&RIE A (2022) & k57 WK
Enchelycore pardalis (Temminck and Schlegel, 1846) 35X U
27772V 3R E. lichenos (Jordan and Snyder, 1901) IC DWW T, 8
FHICoKEN 26 U7 ENE m O EREE S N7z 2 & Bl
MOFEINIEEFTH B ETRL TS, £, YVRG
kidako (Temminck and Sclegel, 1846) {3 8 H I FEIR{TENAE]
X N7 (Moyer and Zaiser, 1982). DL #5877 VR
FHCJE S % FRCDANORD N E E TH 5 nlRetEZ/Rm L

TVBHD, EHICHEMEMZENRETHS.

AWFZETHW TR Z 2 LT < 72 - 7o i IR 2

MO EHHEK GERHESERASHD) ICR#HVZLE
ER
51 A3k

Cappo, M., P. Speare and G. De’ath. 2004. Comparison of baited remote un-
derwater video stations (BRUVS) and prawn (shrimp) trawls for assess-
ments of fish biodiversity in inter-reefal areas of the Great Barrier Reef
Marine Park. Journal of Experimental Marine Biology and Ecology, 302:
123-152.

Kim, S. Y., H. S. Ji and J.-K. Kim. 2012. Review of the scientific name and

redescription of the banded moray eel, Gymnothorax reticularis (Mu-

raenidae, Anguilliformes) in Korea. Korean Journal of Ichthyology, 24:

292-296. URL

Y., L. Zhang, L. Zhao, J. Feng, K. Loh, X. Zheng and L. Lin. 2018.

New identification of the moray eel Gymnothorax minor (Temminck &

Schlegel, 1846) in China (Anguilliformes, Muraenidae). ZooKeys, 752:

149-161. URL

Lucano-Ramirez, G., S. Ruiz-Ramirez, J. A. Rojo-Vazquez and G.

Li,

Gonzélez-Sanson. 2008. Reproduccion de la Morena, Gymnothorax
equatorlis (Pisces: Muraenidae) en Jalisco y Colima, México. Revista de
Biologia Tropical, 56: 153-163. URL

Mati¢-Skoko, S., P. Tutman, M. Petri¢, D. Skaramuca, D. Diki¢, D. Lisi¢i¢
and B. Skaramuca. 2011. Mediterranean moray eel Muraena heleha (Pi-
sces: Muraenidae): biological indices for life history. Aquatic Biology,
13:275-284. URL

Moyer, J. T. and M. J. Zaiser. 1982. Reproductive behavior of moray eels at
Miyake-jima, Japan. Japanese Journal of Ichthyology, 28: 466—468. URL

FRYR ). 2013, HAEfSEMR MO, 5953 Mk R
KAz, %895, xlix + 2428 pp.

Nelson, J. S., T. C. Grande and M. V. H. Wilson. 2016. Fishes of the world.
Sth edition. John Wiley & Sons, New Jersey. xli + 707 pp.

RFRMA < IRIRE S - ZHZ SRS, 2022, TIERMLCREE N
TYARB IOV RBIT AT VY ROKEMEN. Ichthy, Natural
History of Fishes of Japan, 22: 26-28. URL

Sallami, B. and A. Ben Ibrahim. 2021. Sex ratio, oocyte development and
spawning season of Mediterranean moray eel (Muraena helena) from the
northern coast of Tunisia. Cybium, 45: 209-215. URL

Tawa, A. and N. Mochioka. 2009. Identification of aquarium-raised mu-
raenid leptocephali, Gymnothorax minor. Ichthyological Research, 56:
340-345.

Zhang, L., Z. Zhou, S. Chen, H. Li and Y. Zhang. 2019. Characterization of
complete mitochondrial genome of a new identification of Gymnothorax
minor (Temminck & Schlegel, 1846) in China. Mitochondrial DNA Part
B, 4: 686-687. URL

Ichthy 24 12022 | 36


https://koreascience.kr/article/JAKO201214350260448.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5928052/pdf/zookeys-752-149.pdf
https://www.scielo.sa.cr/pdf/rbt/v56n1/art10v56n1.pdf
https://www.int-res.com/articles/ab2011/13/b013p275.pdf
https://www.jstage.jst.go.jp/article/jji1950/28/4/28_4_466/_pdf/-char/ja
https://www.jstage.jst.go.jp/article/ichthy/22/0/22_26/_pdf/-char/ja
https://sfi-cybium.fr/fr/sex-ratio-oocyte-development-and-spawning-season-mediterranean-moray-eel-muraena-helena-northern
https://doi.org/10.1080/23802359.2019.1573112

