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ABSTRACT In this study, the characteristics of the early life history were investigated for the
Hypomesus nipponensis in the west coast Daeho Bay. Egg’s were adhesive eggs that had the property
of sinking in water in a circular shape. The size of mature eggs was 0.52~0.66 (average of 0.59+0.03,
n=30) mm. The hatching time took 140 hours at a water temperature of 22~23°C. Immediately after
hatching, the yolk sac larvae was 4.78~5.60 (average of 5.25+0.26, n=30) mm in total length, and the
mouth and anus were not completely opened. On the 7 days after hatching, the preflexion larvae was
5.91~6.64 (6.32+0.21) mm in total length, and the mouth and anus were opened, and feeding activities
were started. On the 25 days after hatching, the flexion larvae was 9.70~12.3 (10.2+0.63) mm in total
length, and the end of the spine at the tail end began to bend upward. On the 42 days after hatching,
the postflexion larvae was 14.1~18.8 (16.9 £ 1.44) mm in total length, and the end of the spine at the tail
was completely bent at 45°. On the 56 days after hatching, it reached the integer with 10 dorsal fins, 16
anal fins, 7 ventral fins, and 19 caudal fins. According to the study, there were spot-shaped melanophore
vesicles under the pectoral fins during the incubation period, the different positions of the egg yolk
compared to the battlefield, the deposition of melanophore vesicles on the back and under the body of
the caudal part during the postflexion larvae period, and the absence of melanophore vesicles on the
torso between the head and the starting point of the dorsal fin. It was distinguished from related species
in that melanophore vesicles were deposited in one row from the back of the body to the caudal part
during the juvenile period.
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7 st A ARG WolY dE WEAHL R o]4sto] |
S7HA] g BExaA 2 AR g Fth(Okada, 1961).
SEyete] Exst 9)E vt o] & (Osmeriformes) vt
o o)t (Osmeridae) o1+ & 9% 12322 I3 WYol&
(Hypomesus) 5= Wol, GHo| (H. japonicus) 2F0] Bl
E 9tk (Kim ef al., 2005; NIBR, 2022). =2]o]&= A|o}, Y&
O] % ol &, UFAF FEoA AFRZIA Y Z3f F1A,
34 5 FE 5P B9 vitte A4lsts AR A 9l
T} (Han et al., 1996; Chae et al., 2019). Hol= ALH Y4
oAANEY Ta% 25U RA AR, dSHA T HYF
gt 8= 85T ok 2y HE Yol A Hast
Ue FAloIH, 3T AAAGE Aot 2AZF ad AA o
oo tfgt A2E AEH (Ryu, 1974), $53 7HA
Ao 2 3 x2% FeHo] (Ryu and Lee, 1981), WAy
Z}o] et (Han et al., 1996), 2719 (Torao, 2000), &
54 AHE (Youn et al., 1999) D SEF 7} 2514 AL
o] i3 £4 (Byeon, 2010) o] o] Folfich. Woj o] 27|48
AL A= Han er al (1996)0] o8 7 LA H T DA
LFo Ast= AAE ez g g zpo] F-
g 3y RS 2t vk glov A £4 Wt o
SHA| U= 7]Rpo] o] $5E 2 o)7|7HR] HA| Aol o
3t Am7t BEsieh gEkA o] Aol Asigt tfEntd
A ASts HolE ti o R Wi 1Y 9 AX|o] FELES
st 27| PGS st 2T EAS B wstsl
o}.

i

mﬂmgm

rlI

1. o{o|&td

Aol ARE "ol ojul= SR
3

BEAN A2Ug )83
Z

e uh2 7)o BRE ghubsie] M@, HoAe
A2 Al g4 (NaCl, 0.9%)7F F71 8710 sk Lzt
* araos—a AF4Asch 4L vheke] 2
1) 9PF2(AE 6m)o]l TF B FUT, ALTF
kil

<>ﬂ°1ﬂ11°léi§ sFgom, fou02 Belstde )

Peninsula
Korea

phungcheongnaih
,Dangjin—si‘ <

Fig. 1. Map showing of semple area in Dacho tide embankment
Chungcheongnam-Do, Dangjin-si.
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SHE 27| n]YA} ALR (Lovelarva, Japan)E £ FF314
o Ax o] Gepree AAANAOE 2715 001 mm7AA)
SATAT, 159 2HZ 02 ANFY 9 BRI AH o
WA= Ti et al. (202001 whHEkT)

1. A2 o o] £

ol A AFREF 9,600~19.2007H (B 14.4007H) K
o P 980 H4Te nAug UoT, 4 &
st Ul ool §77 UL, vl &
L 7HFon B rletgts AL 717 A

7]+ 0.52~0.66 (B 0.59%0.03, n=30)



Fig. 2. Egg development of Hypomesus nipponensis. A: Fertilized egg; B: Blastodisc, 30 min; C: 2 cell stage, 1 hrs; D: 4 cell stage, 1 hr 30 mins;
E: 8 cell stage, 2 hr 30 mins; F: 16 cell stage, 3 hr 30 mins; G: 32 cell stage, 5 hrs; H: 64 cell stage, 6 hrs; I: 128 cells stage, 7 hrs; J: Morula (256
cells) stage, 8 hrs; K: Blastula stage, 10 hr 30 mins; L: Gastrula stage 38.4%, 16 hrs; M: Middle gastrula stage 66.6%, 18 hr 30 mins; N: Late
gastrula stage 76.9%, 20 hrs; O: Blastopore close, 22 hr 30 mins; P: Development of embryo, 25 hr 30 mins; Q: Development of otocyst, 29 hr
30 mins; R: Formation of Kuffer’s vesicle, 42 hr 30 mins; S: Heart beating, 61 hrs; T: Development of long tail, 75 hr 30 mins; U: Formation of
melanophore in tail and yolk, 133 hr 30 mins; V: Hatching start, 140 hrs. Scale bars =1.00 mm.
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4 A2 ¢ 55 FFstHA G duto] Ry
93 (Fig. 2A), #@a}g 7] 0.75~0.84 (B 0.79+0.03,
n=30) mm¥ct. % F 30&E= wjuto] A= UL (Fig.
2B), &% F 1AIZoll& uigto] 22 37|2 FZE URo]
AEA 24| 2E7] 0] DG o™ (Fig. 2C), 78 T 1AIZF 302

e 22 FHE Az Edo| APHHUA 4427 &
skAth (Fig. 2D). ¢7§ T 2AZF 3080l 8AIE7] ol 2t

31 (Fig. 2E), 4 & 3A17F 302 0)= 164 E7]o E3lFom
(Fig. 2F), 78 & 5A|7toll= Al 29 B E 471 S7F8HH A 32
AlzZ7]ell EatiTh (Fig. 2G). 78 F 6Atell= 64A127]9|
95t (Fig. 2H), 4 & 7AItol= 128X 270 23t
o} (Fig. 2I). =78 & 8AIZboll= A4 7] (256X 2 71)of 23t



I (Fig. 21), % 10A17F 302 & 27| o 2311 ch(Fig.
2K). 74 & 16A]7tell= wigto] *}o] 384%5 Hol W
QWA 7] Fuj7]o] 2kt (Fig. 2L). 4 & 18A17F 30
ol 439 66.6%5 Fol Walet F7] dui7lo] 2atal
I (Fig. 2M), %4 & 20A17l&= 339 76.9%5 ©ol W
QWA T Fuj7]o] Dkt (Fig. 2N). 74 F 2247t 30
ol Higte] d3-E &3] Fdstel A7h HAEH AT
(Fig. 20). &4 & 25417t 302 9)= A7t P A= 2L (Fig.
2P), 4 % 29/\]7} 30 e RE ¢txrL dEEig e
H (Fig. 2Q), =4 3 42A17F 302= 289 £ Kuffer’s
vesicle®] FAE At (Fig. 2R). &4 & 61A]7to|= Kuffer’s
vesicleo] AME T, wiA7} & 0]7] AFstTh FRoE
olZ27} YA UL, ol SMLZ7L AFsA o] A]7]9
£ AFo] WastHA 187 Adds £ 444473 &G
o} (Fig. 2S). &% F 75Xt 300l mej7t 4A ddsto]
He] ARES Jojslon eof JFsHd SMLEE TS
ook (Fig. 2T). 78 ¥ 133*1{ 02l ujygRet U3t
AZo| SAM2Z7 FASHY I, dEe] AR oo {7
£ A2 FeEn e dole HEE Ay 5F SR
7HA] $lof ZrobA] QU3iTh (Fig. 2U). 7 F 14047t = 2
—‘?’—Ei ks 3 oA R} AJZHE G (Fig. 2V), 78
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3. XIx|0f HEfUE

1) HEEX10{7| (Yolk-sac larva)
53} 250 datols HAF 4.78~5.60 (BT 5.25+0.26,
n=30)mmZ Y} FJEL2 AA3] R Y, BHo=

23t A7 23 U o 93 Feol o % -
9l A REsista, 3 ol el

WAEIE WA, SALEL UF off% BRE uie}
FEE At v]gEAA) ololA gtk Bt v

5 5 FolA AFst melg A A
ThA] RO AR E G ol & B F4 FE7HA] dEshy
ok ol A AL A AHE FAS R E HLE F
8 ] o]7]& RHESHAT. o] A7] & Aol
73 .8%% 2}A|519cH(Fig. 3A).

23t & 3dx FAolE AA 5.44~6.30 (F 5.92+
027,n=30)mm= 2o Qe Uglo] 97| grE 52
AL, e T HEE T BERANARE FE7IA = &
A G Astto] WEetR L, o2 H mEx=gu|=
HAERZ Fdetqet. Aol AL FA] FHE FAI5HA

%3 SA FE 2 AL |95t (Fig. 3B).
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2) HM7|Xt0{7| (Preflexion larvae)

3 & 7974 A7|Ao = AR 5.91~6.64 (B 6.32+
021,n=30)mm= F&} {17} 3] SEHAA g2 3
20| R Hol|FFZ AZBIHA 7R 7|2 o| TS
o SAAZE A3 YF MEA JFsHEL, FHE 4F
ol & W FEHE skl o] Al719 & dole= WA
tiH] 81.1%F A8 Th(Fig. 3C).

B3t & 1594 A7 = A 7.03~8.13 (B 7.64+
0.33,n=30)mmE FFo] EFREo] WEsHA s, 17

EREY ot &= nAE Agn] £7|7F YL}
Azt o, £7] ARRds SALx7E &S (Fig.
3D).

£33t & 2194 A7|AA= AR 7.60~9.96 (B 8.72+
095, n=30)mm= ™ FE 7t&A|=gn| & offRE
of SMazZ7E A MAsaL, 237 A& E5 ot
Fof| o]ojA AZE o] YW Sz o 7| v FH
2 Iasqltt (Fig. 3E).

3) £7|Xt0{7| (Flexion larvae)

3} & 2544 F7IRkels AR 9.70~12.3 (B 102+
0.63, n=30) mm= XA gn] THEo] YJROF 3]oi7
7] AEsHHA F7]A0 712 ol fYskih. SAI = vl £3t
st7] AlZkehgla, e Al =gjn| ofgffFol= o7 7 &7
7} el SMATE TR Lgu] THE = 2o [/
of HHFEHE J2Fstqit. o] Al719 i dole A diH|
78.1%% A5}tk (Fig. 3F).

3l & 3044 F71A 1= A 10.1~153 (B 12.8%
1.74, n=30) mm=Z FA=u|d= 6719 £7]7} T&3}7]

AA AT, IR AL EleE 1079 2717 Fs W
stttk meALeE 2] 8ol e A B ZAL

27} 2712 38k (Fig. 36).

53l ¥ 364A 71l A 13.9~18.5(F 165+
159, n=30)mmZ 2oz AZLY SALgn= 25
A1, E7] ¢ MR FUIEAT 5 Feolle 715X =7t
ek, 71 EA = 27 AR 13.6%S 2Rt
Aot mE R gn|e £7] £ 1912 FrtstaeH, 1eA]
LEu] £7] Y8 FJ2E SMLZE YR/ BYoE I
gatgth. SNAzE HEet 55, mE o ¥ JF5H
o} (Fig. 3H).

4) £7|Xt0{7| (Postflexion larvae)

23t § 42974 F7)zols AR 14.1~18.8 (B 169+
144, n=30) mmZ XTI A Lgn] Tt EXEo| 45°2 LA
3] FAXWA F7]2Ho}7] 2 o|WHAL, el R = u]¢] 7]
2 55 197 (10+9)2 7t Bios 149 Rzt



Fig. 3. Morphological development of larvae and juveniles of Hypomesus nipponensis. A: Newly hatched larvae, mean 5.25 mm in total length
(TL); B: 3days after hatching (DAH), mean 5.92 mm in TL; C: 7TDAH, mean 6.32 mm in TL; D: 15DAH, mean 7.64 mm in TL; E: 21DAH, mean
8.72mm in TL; F: 25DAH, mean 10.2 mm in TL; G: 30DAH, mean 12.8 mm in TL; H: 36DAH, mean 16.5 mm in TL; I: 42DAH, mean 16.9 mm
in TL; J: 45DAH, mean 18.3 mm in TL; K: 49DAH, mean 18.8 mm in TL; L: 56DAH, mean 20.0 mm in TL; M: 71DAH, mean 24.7 mm in TL.
Scale bars = 1.00 mm.

dhehslgl 1, | o] Yx= AR iH] 41 3% 2 29] Ao
A o7 dEo YA st o, R ol Fofl= R 2]
7b &#3lstr] AZstGth o] X171 ZIgA=gu 27 A
2 o8l 16.0%E AASHAL, FE Dol A% tiH] 747%
£ A sHeih(Fig. 31).

B3l & 45957 E7|&toj= AR 16.0~203 (B 183+
135,n=30)mm& Z+ 294 Argu] 7]% $= ExxFu)
1071, A =2n] 16712 F7tstqith. B7 ofefj &yt 43t
AZo] AZENH ML= YR7FA] Bge R Wdstg
3,559 A FAoR § Zoe waRg mErtA] v
ey SMAax7E dE92 ST RA =] 7]% 9
Zoll e W e SMAZTL Aty A&kl (Fig. 3)).

3 T 4997 TR ol A 18.9~21.5(F 18.8+
1.50, n=30) mm=E F& o} Fol= wjA=fu]7t EF}5}7]
AlFsE AL, gro g AAE Y RA=gu]e} 7| A =2n=
nA=2uet BT A=Y T ZY2 Ur
A HA g stg o R WISttt SN e HEet F
A =2ju] Ato] o] HAY ofej Zof tha= 254 Th (Fig. 3K).

5) X|0{7| (Juvenile)

3 3 5647 Aol WA 16.3~212(F+ 20.0+1.14,
n=30)mm= Z} FE ALn| 7|2 $= FA=T 10
A, RA=He] 1670, siA=2v] 77, ZA =0 19742
Zgaroll Dol Aoj7|=2 o]yttt A =2fn| 7]= 9]
Zole ST F7ISHYAL, B AT AR AFSH] Al
sttt & Holle WHHEEY SALE7F EA JAEH]
AZFSEAAL, 23k Y& FASIAY SN EE AR A
= 9ich (Fig. 3L).

B3l 3 7197 2ol AA 22.9~26.7 (B 24.7+1.13,
n=30)mmZ Fol= HlEo] 7] AFEGL, TA =
ol 7|2 & SAL2TE YA YA =] 7%
A&l F2ERE S 2= v SR HE et 54
Laju] Afo] B iFo] JAEJY SHLE= YA} 24
ek 7|EA=n] 27)= MR Fob R I A7) AR o
H| 5.74%% AA AT 3 Aole A HiHl 632%E A
A8k (Fig. 3M).



# ATOIHE Wolol 8 Aol

AL B oA Yehe E4S 295

Yo grolR we AHoReR Rahy
2y Hzgo g JLEEW (Yang et al., 2000; Kim et al.,
2011), ol, 3ol, BAA, 5ol vl7] 5 wato] W24
o] 7% HAAL 7HX #AHE 2 AL FY EA A
zsto] AT fAS WAL dEe AdAadae
= T FAYY AER F3ted #ol7] AT A=A E4
7FA12. T} (Han et al., 2001a, 2001b; Park et al., 2015a,
2015b, 2016; Park and Han, 2017; Mun et al., 2017). | A& 4
o19) £ARe Watol HelHo] o] RATHE 4L AT
A}, ZTAF] Plecoglossus altivelis ryukyuensis (Tachihara
and Kawaguchi, 2003)9] =32 A & Hzt 44-& 714 ol
3t ERQE A 717 T B2 AAE] AAlste 34 A
BANAN eATS ZARERE B 4 glon, 83
Aolrk TARZRE 37 7HsT ST 27] A 2
A 8o BREHRS 2= Q)8 A o 2 Wk th(Kim er al., 2020).

dzgk Wolo] £ 27]E 0.75~0.84 (B 0.79+0.03,
n=30) mm% L, LAHT} Y7 WA (Han er al., 1996)
0.85~1.05(F+ 0.97) mm=Z &5t /WA R tfs & ALS
2 Yehgth 2952 P. altivelis ryukyuensis (Tachihara and
Kawaguchi, 2003)= 0.98~1.18 (4 1.06+0.05) mmZ o]
Hoh o 27|71 Zioh

kY 1 Zol B

r

m]o r

Z Ed AN7l= dsn JhA 5
< 22. 5°C°ﬂ"1 61AIZHEE =9 %30}71 A1ZF3E
I, 2% T 133A|7F 3089 uHEel Ul ojZo] Az}
R A= i*‘xhﬂl Wek7} WA (Han et al., 1996)= 4=
175°Col A 4 & 110AZHRE & FAHI £of J&s7] Al
Zsto] 24 F 130% of Gat & £ I 17047k H)
o] BE Zof Hzlslct. P

. altivelis ryukyuensis (Tachihara
and Kawaguchi, 2003)= 2 19~22°Co|A 3 & 82A|7F

e

I

o]

glojo| LhehAat XtX|0f HENUE 125
Rl ol SHLE A ALAYL, Y T 98K
of 3 H—-ﬂr o R zkstgich ot A= 2A4A
oWt MRS B 3 F el wob WA £
w2 A| 7‘]53?&0“1 SAsx Iy 2ol dEznt A =
o A F GBI o 2oz APHYT, oA 2 2
4 MA= =2 iA7E SAlol HEste] ZolE HIAt P
altivelis ryukyuensis<= 9 Z 9 /A<t 28] o SMAZT}
MG T o] AR ARt} HolE BT gE
AL eAH FF A= SHEE TF A oA ZFolE
Bk

Hoto] 28 5= AZRE djEwt HA 140417, 24H R
HoF7} WA (Han et al., 1996) 170X]|7Y, P. altivelis ryukyuensis
(Tachihara and Kawaguchi, 2003)& 155A|7t0. 2 Ho 20|

7M=& ti2u AAA7E BEAIzko] wEiTh it 7HX419}
QAR 9 WP A BHALE pL0] 4T B
Al7ro] ZhotAl & 7S E At (Table 1).

B3} gpo] T7)= gaw AX BE AR 525mmAL, ©
Al D ok A= Ho A% 4.05mm (Han et al., 1996)2
Mo} H9ET, Y opAIZ B4 A (Torao, 2000) B A%
5.16 mm=Z &t AL} FABIR T, P. altivelis ryukyuensis
(Tachihara and Kawaguchi, 2003)= ¥ A& 5.5 mm=Z ¥ o]
2k 217} 5k $3k Aotel 3 A2 A 3457
A (38~40+ 16~17) AT, 244 2 Wopzk A (Han ef al..
1996) 52~577H2 GAFIGC
(Tachihara and Kawaguchi, 2003)= 59~627|2 HlojET} 2
3 57} W,

FAols SALE WL 2T 2 HI A
Al ofgEel] MR R AAEAL, B ofY
25 wet 23 AU &Y BE 7|A7HA] 192 JREHA
o 2418 9 Wz A (Han er al., 1996) 7k SolA o]
B9 gA ] Ao 192 FEAX AHo] Agen,
G 953 HB el 25w Ao HRIA megos A
2ke]o} ATk U2 obEkAE Z4 Z}A] (Torao, 2000)= &

W, P. altivelis ryukyuensis

Table 1. Comparison characters of the eggs and larvae characters in the Osmeridae fishes

. . Hatching postflexion S
. Experimental Egg size . . Juvenile size
Species condition  mm (mean + SD) larvae size larvae size mm (mean + SD) Authors
- mm (mean+SD) mm (mean £ SD) -
Laborator 0.75~0.84 4.78~5.60 14.1~18.8 16.3~21.2 Present stud
y (0.79+£0.03) (525+£0.26) (1691 1.44) (20.0+1.14) y
. . 0.85~1.05 3.85~4.25
Hypomesus nipponensis Laboratory 0.97) (4.05) Han et al., 1996
4.5~6.5 124~16.2 14.7~32.6
Nature (5162017)  (143%130)  (4.1+383)  1orac.2000
Plecoglossus altivelis ryukyuensis ~ Laboratory 0.98~1.18 5.5 16.3 25.8 Tachihara and

(1.06+£0.05)

Kawaguchi, 2003
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Table 2. Comparison of larvae and juveniles development in Osmeridae fishes.

Species

Stages

Hypomesus nipponensis"

H. nipponensis®

) )

Plecoglossus altivelis ryukyuensis®

Yolk-sac
larvae

Postflexion
larvae

Juveniles

16.3~21.2 mm

3

14.7~32.6 mm

DPresent study, ?Torao, 2000, ¥Tachihara and Kawaguchi, 2003.

FEZA 23t ol &S wet 182 J2HH UL, 1
HE = HZE o] QU P. altivelis ryukyuensis (Tachihara
and Kawaguchi, 2003)&= @3} $1Z23} o} &, A3 ol &
< met FE7HA ZEE I 58 5 £29 o &R
o 17}, m|HF 712 ¢} 1] v mefo s M2tE ol Ut
ant A 7hsA =2 ob WhHE Y] ST}
oy eAH 9 A} A} A& oputAlE I A A oA
= AR et E 2Rt A= dEel A AR B4
2Z7h uPE7R] o]o]A Iey e4ld 9 I A
= FEZHAITE o]ojA Qlof ZpolE BTk B3} Apof AAY =
710 e SMAE EEPLS Huf EYS o eA4H %
DL M= 73 F 4~547 2Hof o] 27] (A% 5.20~5.65
mm)7} h&vt FjA &) F3} 2o} Z7] (R 4.78~5.60 mm)
oF fFAFst oY YR 7| Aol ST dEekR] 3
o} o] &) o] Fej A Apol2 WA diu] F&H| A= P. altivelis
ryukyuensis 17 4%, N7 WA 22.6%, 2A4Hd L HF7} 7
A 17.5%2 ZolE UERHT.

F71Ae] X719 B EAQL tize A A7 141~
188 mm= of7hw| ofgfFo A F5< whet Y
AL, 23S whet FE7HA] RS 24
Sttt R F Holle ST H2EHY
2in] 7|12 floll= skt

AR oluA] 2] Z 4 A (Torao, 2000)= A% 12.4~16.2
mmE FARLE oprbu] £7 oldBE, aA|en] 5%
ol RE 43S utet MRl 199 WERgoR 3
2+ e}

P. altivelis ryukyuensis (Tachihara and Kawaguchi, 2003)+=
A% 163mm FALLE ve] HEET FpEx e of
HZ, BE olhZI A5 oFHE, vYR FHet 5 Zo

&gt &2 opA g a4 A= R F B 55
ol Zo)| ZMAET} Q= A, P. altivelis ryukyuensis= ™)
oF FAL=Hu] AZHE Ato] FFo SMAZTL Qe HofA
gt A F71xpoj o FEj A XpolE LrEH

2o] A7) P8 £ diErt 7HA A% 16.3~21.2mm

2 BE 5 Zolt 192 SHAZI u]YRN F2eel
UAgla, R 7| AR, Askw melaE @ HA
gu] 7% gize] ARso] qlglth. Q& ohubAHES AR
L A% 147~326mmE we] FRE, olrbu] 4 olRR
kg R S AR A2l USIT. P. alrivelis

ryukyuensis (Tachihara and Kawaguchi, 2003)+= A% 25.8
mm= v FEE, ofrtn] £ QRE, AEALHn| ofR
&, 55 oflE, vE R 7|ARE, A= 7|2 ot
zo FAE o] Tk Q& ofubAle &4 ARt P alrivelis
ryukyuensise &% 5 HolA HYEIA] SHLETE 1ER
AR ke WA ae AR et AeA oS Uehiict
(Table 2).

ATATE FUT 2 HEW] A4 Yol w3
Ao} A7) &AL n] ol WPEFY] BMAET b

A, A% vl 32 A7 O E A, TR A7l m
BE 5 &3 55 ot SMaz7E e g of
HFAI 2] 24> 7§ A (Torao, 2000)2F ZFo]E H L, HE|et &
Arzgu] A2 Ato] F&Fol SMAZTE gle HolAl P
altivelis ryukyuensis (Tachihara and Kawaguchi, 2003)2} T-&
Hiok 2070l &5 5 HolA R 7A] L2 ]
g4z AztE HoA L& ofupr| g WA L P altivelis
ryukyuensis (Tachihara and Kawaguchi, 2003)2} 28 4= 9]
At G& obHbA 2] &4 (Torao, 2000)014 #2H ®Woje &
A AAE AYste] zETHOZ uHT FES WET A



o2 Pk e vng Y3 FF FIA g v ES 2
Ao i3t AukAel AJAES Bad AoZ Almdr}
oot A} eAld d Uk} AAE vtz AFEHE X
MAste FEA0 Ao 27| WA Y F FEHF
B4tk Youn e al.(1999)2] QLo ostH 2t
d A9 Az At FH A Gl AR5}
EH %1‘ < AR A 43t vty AZ2E
55t vt Qlck. mekA wiokel 7 sk
t ?ﬂEHZi o2 oyt zFo]Ho] A el
qol 2ol &elat g BEAASsE 2 Aot
FEgt 27 A7 Yod Ao Ayzke

o
o
tle

o N
fo
_C|>_1L

=5

I

2 -

2 9
L 1o

Ir o
_9_

o oF
“© o
o 3
ot ©
N A

N

>N

o

N

12 ¢

ol

i) ol FUL
Ho 2

o2 Eo 7hette AEE 7} o
7%= 0.52~0. 66(J3 0.5 ,n=30) mmyPt. £3} A

< & 22~23°Cof|A| 140/\]2& | 28 =%t 23 A% Z
ol A& 478~5.60 (F++ 5251026, n=30)mm=Z 43 &
2ol &Hs] FEA FUtt. B3} & 74R A7 Aol A%
591~6.64(6.32+021) mm=Z 4} FEo] HF 1, Ho|&F
= AFSIGAH. #3 & 2594 STl A% 9.70~12.3
(102+£0.63)mm=Z Xg & H3Ugd HHo| &0 Z 3o
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Agju] 107, RA=2u| 1674, iR =2jn] 774, 22| =7
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