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BRI KGR WAHF-o fifegEdol #isled 22+1°Cel BF KR Tol Aol Bawel BES B
sl [aegol] Aol Fpz boetee] fiEds Eiiste] BAE WfRH-Fobe) s fTsloich. MEE WAt
F5 TagRe] BAEt mEAEe] aAEEch BRESH huciat #igEel Bho s RS Glot SRRkt
PRl BEE el (Ao R EFSES] Bk HelAe ZRE £ 4 sl Mgt 3l
ol Al AT FRMEH FAESHA Sdol wrslFlch

& 187 jpRdEel ek A7bEls AdAbE AR BEE Aol fEReRE bo] 2RV A3
ol FalE7l lEol walA el MEE A Alolollx = ERIRS] WAk 2RV A Foleh,

FERIRel skl EEfE Rl 2R HEEANQ] MRL ISl dEA glon® WEE dAHF Atel
ol & 18 Kige] srbetr] Ruhe S5iERy AL BRFEel ik AE|gio
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2V E Acheilognathus lanceolatus(Temminck et Schlegel) & AN HAC ZAX4 44
sl Qv ool okfaoldh, mBIES A& e A intermedia intermediast A. intermedia
subsp.e] TEfEC 2 Sy n glom (Kim, 1982) R~ @4l WA oste ot e 4
T el A o] Fbayel Sat ¢#i4 9het(Kim, 1982 Jeon, 1982),

st gaRolAE AlA Hell BAA A orAaska ik, Nakamura(1969)+= IEE#ES]
A FEo] SREEdot HE(FRRS H2gkel Rishe] sk 9low, &ifol Suguki and Hibiya(1985a)+&
AME o SUNES] AR (EEEEEES sl e, Uchida(1939)« #@4BE a5 RS
FoHist ot PREEk oVt 1] Rkl B4l R Al &

%0 2 Acheilognathuslg, Tanakial&, Pseudoperilampusl®, Acanthorhodeust® % ¥
o] Fik kol SRl FEEEpo] BEslo] Y= FEH A oA sl (Uchida, 1937, 1939 ; Nakam-
ura, 1969), 12|ln AAE A+ (FA] FEE geiEe] WAE] RBistedMd+ Fukuhara ef alif
Suzuki and Hibiya (1985b) o] FEAs #E7F ol eivh @ElE a2 Faol st s o
ﬁ;i ;(] H], O—!

N WJLOHH';* RENINI KR AT ER S e 4 Aod7lol #Eshs dlolw olgeix B
REe] s 17819

P o T

HOol A YRI5 s 19884 58 29HO) MRS BMUE HEEY gl BRESt
Ark, £E L7 BRES ol 2E 99,4 mmdl A 2 112, 4 mmel HEEHMA 3 #S
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ERSted 1989 3HoA 6Ho] A 5 Al ATSHS BWHiSII S, ALSH 2 i3 1742
R HHES 22+1CY KB 5 TolA Suzuki and Hibiya (1984) 9] F5=8 uleic},

IRt 1Ffel BEAES BN T BEsson] & BHEM oioh SEEAY-S £fr oo
2 micro-meter® FHMNA 2R FHalstsich,

BEAfRe] ol AuA ATSHel o3 fEmado] EElEe Teldoy iAol AT
of ol BEEe] MR Z #tsolct, =ak 174 & boekee] Mgol v EsREY & WHEERMEC
Suzuki and Hibiya(1985b) 9] FE:o 2 84kt Z4-2 JEOL TSMT-20S & #£45EFIMEES #
skt

R Y EE

1 5P 3 BEsd

ool AT A 348004 4089 MRe R T EoRslglend, EIpES Aol s}
22.1mm, A7} 26, 5mm Qv TRERRIIE 2 o= kEafoldch, B 27+
S50ES] RIEREREE BT 4.26~4,85(x+SD=4,58+1,16) mm, EX 1.46~1.55(1,49+0.03)
mm gt (Fig.1 A % Table 1),

ATmye s e IREe AA7E 85, TuAl7} 106MF.cm I drjole) s Hkald
o},

BREEES 15EM (A~O) 2 B4y =9lor] 22+1Ce KB Tol oA &3k Bt o] 27
A 9] #BEEERE-2 Table 29 7ol Shig 4 1 Bfiulol FRiEe] Fmslglom, [Fikel Bt}
HEYE ol = w2 EORREe] emk=loich(Fig, 1 B), SRS EplBiZeo] Fo| st fuifel 9§
Mol 9lerm 7 Edllv &F BAEsA 4~-5E 2 s RSt EEEe Fo] wiaid),

PisEAiEA S Suzuki and Hibiya(1985a)9] AAE W59 7499 7lolr] 7o 1 i MRS
= MiRREI7bA) Biko] #ATElo] (Fig. 1 H) SbRstk 38 myfilol=d IR&7| Fomkslol A ghtfel 4L
ot o] BefikR ol = IRfRe] el HisA] BhpERel ALESHAl Bk (Fig, 1 L), Btk 42 B
ol FiE kol Mvhzeier} vehla IREaRS ik (Fig. 1 M),

SR A 62 BEfdlol ™ BHLE Alzlsiudl IRfE fEEZE ] PRS- el FEEREE fMbEo)
(Fig.1 O0), $btv =19 “2jAl #AT=]o) iRgE7} SPRE o 3 8] 5223 fybsledls # 10 s

T A= gk,

2, 1ol #H

bk (e WHREE Fig 200 vebllon] 22+1Co KR Tl ol seais A
ERES) BiLoll whee T AFriAle] BWHEEES tiEste] 1 R 5B S Table 3o b
2

L& L . & 5,30~5, 51 mm (Fig, 2 A)olx &= 29~32% st & ), ifgss
EE 55 e MpEsh, I|mile B o SR EE J¥ W 23 Si%o (Esl
o BEE JPEE A1 Ao slFes (RIS FARY R seele 2d EdA oleEe

Sta gloh, BEE-E obEel TEX SIS shel weld [IFMMERelA wEe glch, SE5E SiF

lo T 32 3
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1. Egg development of Acheilognathus lanceolatus. A, unfertilized egg. B, blastodisc, C,

Fig.
two-celled egg, D, four-celled egg. E, eight-celled egg. F, sixteen-celled egg. G,
thirty-two-celled egg, H, post morula, [, blastula, J. blastopore comes near to
closing. K, neurula, L, somites formation, M, embryo formation, N, the Ilast
embryonic stage. O, hatching begins. P, castoff chorion,
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Table 1. Comparison of measurments of ripe unfertilized eggs of A, lanceolatus in 4 localites

Locali Nfumber Long axis in mm Short axis in mm Long axis/
ocality e?(ar%%r%gd Mean=SD(range) Mean=+SD (range) Short axis**
Ungchon River 50 4,58+0,03 1.49+%0.03 3,07
(in Korea) (4, 26-4, 85) (1. 45-1,55)
Yabe River* 50 3.15+0,03 1,56+0,13 2,01
(in Japan) (2.75-3.28) (1,43-1,68)
Asahi River* 50 3.24+0,05 1.5940. 08 2.03
(in Japan) (3. 38-3. 08) (1. 45-1, 66)
Sakura River* 50 3.31%0.06 1.62+0, 07 2,04
(in Japan) (3. 42-2, 83) (1.72-1. 41)

* Suzuki and Hibiya, 1985a.
* * Significant difference between A. lanceolatus in Korea and in Japan is P <0.01.

¥ibiz 284 . 2& 6,45~6,56 mm (Fig, 2 B)olx HEi#s 17~18+13~14=30~32% 3slo}al
T st EEE EEAA JIEE YT =lE Y Zd IESHA sv] BEE S1Zo® v (g
st fFfe] A -eiu| = Pz}, 7R BER =eie] ol Alfo =Y e FHRKIHS mske] n
RS & T A "o

Btz 484 D 2K 7.91~8.10 mm (Fig. 2 C)°o|3 #hEi#ie 18~19+14~15=32~34% slo}d
T A3k, R ol ahEdlA JnEE UES Pov Bl BEERST BBANA KBAS W
ot GRS srHbElel HEre ARl mpEfERel fFElsl Ao, FRAIME YEo Flo|7] XFs]
o] Sx=eiw|ol RAefe]r} H fore] R -2in] sl AR, REE 520§ #ol mik
FEe o7 ol vt} o] B fFae dog 73 Al s whE A Szl

Mftik 78 D 2R 8,71~8,76 mm (Fig, 2 D)olc}, THo| Fmsl™d [EEFol #3l0) sfbs =gk
SMRE FEE obbvle sebE MRS 4 ik sEAInEivle) FEIF velualal o}A pEtke e
=AolA = gerh, BILY FE#E/L ksl SRR S50 mRIEERE fivhslol Lot 2 4 gl #
o},

ik 9HA @ 2R 9.29~9.43 mm (Fig. 2 E) 2 7lA=2in] sl2 olefjol] F-alle) JF#s} HE
gte}, BRfel = guaninfur} sbslo] Hoto 2y Fufes Wyt ol a@l=e Frkel T
2 L A "ok, FERRmES T T8I 2 ofal Foll = m|A=2in] EBiREE} LR
o, SREEE floll= riexi-pin] FEe] SIENE IR HEoE mEiM #e mFel vEhin iF
o] A -2e] 9] FMMEMs Felalzct, BEFERE EINE, 280 Frhigk, B EiES
b, DPETEY RS BRE Sl Bhike . viehdc),

Bbig 1184 2E 9,65~9, 74 mm (Fig, 2 F)olt}, Sxlx2n|e}l 3| -wv]o] &K T 4
fb=le, BEike] melzl=elo] 4k AL Al=ldd, BEfRe N2 5o m, RBEivm, s
F ol = bl

= SEERVEE S o HEele BaFiuel HodM ReFiol vehdol, o] B e o P
s el T dldE XA =Rt & dog 79 kgt

¥t 1384 &E 9,.80~10, 12 mm (Fig, 2 G)olc}, me|x|Lzin] g gl o217 246
o] Alztxct, BaFM Bt WNstT REk] A2 me)z)eiv] ik 2ot 88 Solw vehdcl,

Wbk 1985 . 28 10.15~10, 47 mm (Fig, 2 H)olt}, 7153 =ejuls Bas gz 3 v}
Baeryo 2 Aot ol x) SlEjo] Aol Al Folx|a Ql& ojd=r}, #EE ol olrin]o] ik
ol Byt o] M= T £ 4 A Hr,
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Table 2. Comparison of time required to reach each embryonic stage in five species of
Acheilognathus and Tanakia at 22+1°C in water temperature

XN
G g : -
™ . = =} =
3 5 ¥ ¥ s CRN- -
@ SRR 2 E £ £ ¥
o 0 B Y 5 B S c o £ X
= 2 £ = = B 8§ & g S & T oy
. £ 5 5 5 % F % %2 % & 2 E E ¥ %
Species &5 BN = & @Q R @™ B8 @M Zown o @m =z
A. lanceolatus 1* 2 23 3 4 5 6 8 30 34 38 42 58 62
(R. Ungchon in Korea)?
A. lanceolatus 2 23 3 4 5 6 8 32 3 39 48 68 70
(R. Yabe in Japan)®
A. lanceolatus 1 2 23 3 4 5 6 8 32 36 40 48 68 70
(R. Asahi in Japan)?
A. lanceolatus 1 2 23 3 4 5 6 8 32 35 39 47 68 70
(R. Sakura in Japan)®
A. limbatus 1 2 23 3 4 5 6 8 30 34 36 38 43 47
(R. Somjin in Japan)®
A. limbatus 1 2 23 3 4 5 6 8 28 33 36 38 40 45
(R. Kum in Japan)®
A. limbatus 1 2 23 3 4 5 6 8 30 33 36 38 58 62
(Lake Biwa in Japan)®
A. limbatus 1 2 23 3 4 5 6 8 30 34 36 38 59 65
(R. Sasagase in Japan)®
A. limbatus 1 2 23 3 4 5 6 8 30 34 36 38 59 63
(R. Mituru in Japan)®
A. limbatus 1 2 23 3 4 5 6 8 30 34 36 38 60 62
(R. Yabe in Japan)?
A. signifer 1 2 23 3 4 5 6 18 32 34 36 40 44 53
(R. Imjin in Korea)?
A. signifer 1 2 23 3 4 5 6 18 32 34 36 39 45 52
(R. Namhan in Korea)?
T. tanago 1 2 23 3 4 5 6 8 32 35 36 39 42 52
(Gonta-pond in Japan)®
A. himantegus 1 2 23 3 4 5 6 10 40 42 44 52 62 68

(in China)®

% Numerals indicate hours after insemination.
References 1)-6) as following, 1) present paper. 2) Suzuki and Hibiya, 1985a. 3) Suzuki and Jeon,
1988b. 4) Suzuki and Jeon, 1988a. 5) Suzuki ef al., 1986. 6) Suzuki et al., 1989.

BaFis A2 yphiiet Sxl=ie], siAzie]e] fg Holx ehdet, S, EEFEe A
o &Foll spfpsiAlsle] Fell oby FEE AR gstort BEESA Axloh, o] el F
fas &0l TS MRl wol dlde A =Rt Bk e do2 v ek

Btk 21~24H4 D £ 10, 35~10. 60 mm (Fig. 2 )ojct, HE FHkHAZA BRI o] Bt
of Z#MEZSFH FiEA AREA ddA chle Bl Edc, sx=elvs} sixl=er]e] &
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B, 2 days after hatching, 6.5 mm in TL, C, 4 days after hatching, 8.0 mm in TL,
D, 7 days after hatching, 8.7 mm in TL, E, 9 days after hatching, 9.3 mm in TL. F,
11 days after hatching, 9.7 mm in TL, G, 13 days after hatching, 9.8 mm in TL. H,
19 days after hatching, 10.3 mm in TL, I, 21 days after hatching, 10.5 mm in TL. ],
30 days after hatching, 11.2 mm in TL,
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Table 3. Comparison of days required for each embryonic stage of A. lanceolatus from 4 localities at
22+17C in water temperature

Larval stage**

Locality A B C D B F G Reference
R. Ungchon (in Korea) 1* 2-3 4-8 9-12  13-17 18-20 21-24 1)
R. Yabe (in Japan) 1 2-3 4-9 10-13  14-18 20-22 24-26 2)
R. Asahi (in Japan) 1 2-6 7-9 10-14 16-18 20-21 22-24 2)
R. Sakura (in Japan) 1 2-4 5-9 8-13 15-17 18-22 23-25 2)

* Numerals indicate days after hatching.

% % Stage A, newly hatched larvae. Stage B, the primordial fin-fold well-developed. Stage C, the
notochord starts to flex. Stage D, melanophores appear on the body. Stage E, the caudal fin-
rays are completed in number. Stage F, the gas bladder becomes larger without dividing into
two lobes. Stage G, the free-swimming stage.

References 1) and 2) as following, 1) present paper and 2) Suzuki and Hibiya, 1985a.

s el ol2n, Fellv FER AepHM jiER T, %EL 7 BEES oo M
HE EERe BS weld AR R ee]rl EEEo] vix|e{e]e] EESL vepdth, BT
SIS o BWHERES Ao Zov o Hrv uS Ehndeh, SiEE Ao kA A B R
off bzl do} 9lg ¥olu, ELAFIRIE B AlxMech, v &9 TS MRk EESIA
HAA rhln dez F= dol §l

Fifbte 3084 [ 2E 10.80~11, 26 mm (Fig. 2 J)olch, 7R&Al=in] fEEFEEL b= wix]
Lejnliz ofA kel |ut 27)E AR, FAY] x| -u]w B S mEel] =g dol 9l
T BIFY oF&E] HAfel wlebAe woh, Mol guaninfgvh viele, SAleu]e} Slz]=ein]
o & EeE o+ BEFiurt —sHAl afpsla SR eeial flol BEapBLE: Fichs d-2 ¢l
2o BEFEmL S BUIEAR ES RiLSie #HAElael s Aol B 4 gla PR ol 4
S Hhagelol ot B8Sm, SERNET el wimEkel M b Al el sArdiel, o] T
of o] mefAe] {Ffw =a A& BF 21 lor Ko hES FelE xlolA a3,

3. fFfe] & B3R

FE Y] WAse Fig. 3o #Rd AN
Suzuki et al (1986)cl wahs] (75 a~de| 4
7R MR EEl Al Biggstodch R (A
o] & Fol B Sl MvigEier) sl
o] o] ZEkde K MEEEEo R He 24

A eloit(Fig, 4 A~F), Fig, 3. Diagram showing division of the
W bE%Re FholAs 2o a T FE 9 skin surface of larvae of facilitate
ol &= izo| 10~15um F2ES] RUAMTNS) Gik7E ;iels)cripltion.of t]he di?trijuti(;n of Zr:tinut-e
ubercles in larva anceolatus in
2 =t 'S 3! [«] p .

#7F Eo _ A (%nﬁﬁ‘])fﬁi 712 A B Korea, Minute scale-like tubercles are
© 2 EFisi (Fig.4 B), b #fre] #g kol& distributed on part(a) and hemispheric
To| 5~10um F2EES] ERRIC] Zeierl s minute tubercles on part(b), and ve-
o] 9lom (Fig. 4 E), ¢ B¥fuelAls kazel /| stigial minute tubercles on part(c) res-

pectively, For details on parts(a) to (d),

s ¥ + oolch(Fig.4 F), =% d #ol cee text.
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Fig. 4. Minute scale-like tubercles and minute tubercles on the skin surface of larvae of A.
lanceolatus in Korea, A, The hilly yolk projections(arrows), immediately after
hatching, B, Scale-like tubercles on part(a), immediately after hatching, C, Scale-like
tubercles on part(a), 3 days after hatching, D, Scale-like and minute tubercles on part
(d), immediately after hatching, E, Minute bubercles on part(b),

immediately after
hatching, Scale indicate 1000#m in A and 10xm in B-F, respectively,

A Kibsrel Zekest BEEE el Al at (Fig, 4 D) —ffel v 48Rl ZoS  #%Es|9ich(Fig.4 D

o shE), BHbig 3uAe) FAClAME a BME o R Hol e BESAS 8o}
std wo] 15~25um 2RV S19ich(Fig. 4 C). z2lx 17A0) E@d Eahhe AJ+e gaAe 17
Rl R fl9 Be s ARslel Bl ERIAR S A9 ke "o, 2ed gE
AR A iR SEIRETE 2 ERE ol R e #are) B Yol RS R AL =

A
j]‘c]oLﬂOE ol o
T u All\_ [s] v‘—/&}]\/xil:.
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4, HARE dA-olel

Jeon(1982)oll olstmd @A BollAe] W5 EIMMA= 4F THEFE 7TH wPajelct, BACAE
Aol WA= 4R BARE 7H BasiRlele, dttulelAe 3A HAtE SR AlEheket (N-
akamura, 1969),

A e #EelA = IIES 3H bate 7R TFarkR Ryie] Aol mEER=Icich, e
3 o] #ielle & BT Holx 3| LIk EIRE =Eel sk ¥ alodoh, vt sk EiRg
kB AcheilognathusiB 38 ol A & molicl,

Kim(1982)2 &g -3 Bl A. intermedias @RSt ol #m dujelel X
o BB HES BIEEe R tholX A intermedia intermedia®t A. intermedia subsp. 2 B
4 sheloh Fige @AEB wigihel WAl ash, #mEv swTel B st et (Kim,
1982 ; Jeon, 1982), A% FHZEolA EZES RRNIE WA+ RIS FHE xde el

g, BAE S-S gl Aokl wokeld] (Nakamura, 1969) R8INER 7l #hEoR
MR Bl gie EBel HBI ERE B 4 ok (Table 1), z2|a BEWIE WAb-F¢] JFES
AAE waFeds &EE 24=% A. lmbatus( Temminck et Schlegel) oF 2E{l3 ot (Suzuki
and Jeon, 1986b), m3F 7-2 kil fEfF Foll 4 Z4Fo 2 Hef Mifkol o= 7|7hx| o] BEEGAE
8 2 RIS BAEC el A # 10 8RR 7bek O BEbE 12glet(Table 2), el o1
FmEle o8l AAE ATl doh, BARE WA iAol g sl geel #2
X #Bllo) mrRgstct (Suzuki and Hibiya, 1985a), tlfo| MEE Zd=biol gpel Faes &5)=
3 9Jth(Suzuki and Jeon, 1988b), whep Helx Fiel wrixe] FEE & of REIIEY BA
B WAL Alolol& ZBEke] Sl Aol

g, ole]dt BELLS A. fabira Jordan et Thompsone] 3 EEfEfel 41 = ol 9rh(Nakamu-
ra, 1969; Auzuki, 1985), —#EyC® WAHREE 1FfcllA & & v JiEEe] wokat £ b
gl Foaes Ry HEEA BERSl 2 vt (Fukahara ef al,, 1982 ; Suzuki and Hibiya,
1984, 1985b ; Arai and Akai, 1988). FENIE ‘HRFF& oleid REmy WHEE HAE A5,
A4 % @EE =5, S9a-F A signiter Berg, Tanakia tanago(Tanaka), Paracheilognal-
hus himantegus(Gunther) 2} #£4353 olth (Suzuki and Jeon, 1988a : Suzuki ef al,, 1986, 19
89), olzi3F HEL2 FEIIE A7t ol F MEET REAMCE SEBRA a5 Tmste ol

o2 REIERER-S CHHE Mo RS BES wled Fe R shieldh
Suzuki and Jeon (1988b)-2 HA = @EE Z'dxl-7o] THERS BN AR HEE M Bt
Ropgedt Bho 2 e WEE AR Alolw fEk#Ee R abEo] lvim s b ook AR B3
o WEE AT THERHERIA e B2 FHe AFEEL 30 (Suzuki un-
published data), —zeiv} 3 Effoll A= o] 3 FEUL(F) 7t BIES AW ex]e] Ty A8fo[r},

Aol REE2ZHH Aolx BINNE SA-Fv BARE $x-5-oF Gkl s{bEpgel doka 4zt
Hrt,

&l
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& el ®iTol ol EBTTEHAGS WS T A BAKBRBESN R
ol RS Selol, A el —#hE 94T (TANAGO) il (R | KIRHEAS EEF
t8) el B Dobdl sk,
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Development of Acheilognathus lanceolatus from
Ungchon river, Korea

Nobuhiro Suzuki and Sang-Rin Jeon*
Hayama Fish. Res. Lab. Kajima Insititute of Construction Technology,
2415 Isshiki Hayama, Kanagawa. 240-01 Japan;
*Department of Biology, College of Natural Science, Sang Myung Women’s University,
Hongji-dong 7, Chongno-gu, Seoul 110-743, Korea

The development of eggs and larvae, and minute tubercles on the skin surface of the
larvae in Acheilognathus lanceolatus (= Acheilognathus intermedia intermedia) from Korea
were observed, The ripe eggs of A, lanceolatus from Korea were nearly spindly, The
shape was distinguishable from that of Japan. And then the embryonic development of
this specimen from Korea was faster than that from Japan, As regards larval
development and morphology and distribution of the minute tubercles, however, A,
lanceolatus in both Korea and Japan were same except for the mentioned above two
characters, These findings suggested that the two formes should be separated at
subspecies level,



