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Pelagic fish eggs from Japanese waters—IX
Echeneida and Pleuronectida
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(Inland Sea Regional Fisheries Research Laboratory, Hiroshima, Japan)

W Ex, 2.3V 2D 1FEE v B 37T EDIR, SBRNEESIOCBLFEIZONT
W, BvABEO L EOFRINTOVTLEET S,

2.3y 2 { Echeneida

2.3y 2. Echeneis naucrates LINNE 122\ C DELSMAN (1931) o2 d 5., Kid#
SROME 2R, FKRFMEIIh X D A2 L7, ThIC JAUEIFE 1T 245~2.65 mm,
MEY L ECHEB, %13 016mm TH5, FAREFCE DHEBRE AL Bbh, FEDHE
AINIEAEZET S, BEERIMEEOEIRICS . BILIGEWIIOIIE 2 > TIROH L
FEATIE, TTIRBE BEb TV, IIFNIRohRE b OB AIME L, f AT
14+4+15~16=29~30 TH %,

# v 4 B Pleuronectida

ZOEDOBRDIIE X CBILFARIZOVTIZE L ODIMENR DD, —FHICILEREIN & EETRER
(RaHVA, JRrFIIHUVA, FrHFVAL, THAFTVAE) »H5HH, K5O EITR
WorsiEEIi R ety (KD b = v IZIEREIZ4:50; TANING, 1936),

IS OBRMIIOWEIIZLICE L, I —RIc#E L, £ < OB T B EEIN
2, AL ZHFVABDOLDOTIE, FIEOEMICE 0.02~0.04 mm O&FIROEFREZFFD DD
%1 (Bupp, 1940; BEM, 1953), v / v v 7 ¥ 2T, FFRICIPREIZE 0.14~0.24mm DK X
BBEFER DD, 12/ 22 T2/ SV BRER DD (KH - NHE, 1957), &4
AL T s, JIEO—c L {EOEIROERZET 5 Wb H 5, BFEII VY /T 4HE
HBZET S LEONOBEICRBEL V5303555, %< OB TR R BEEIT kv,
GRRERSYY, BEWCETHLOTIY, FrAL4AFELL K XV, oBETIIHEG, mERE
1M, &¥E#id7v, NORMAN (1934) I 4 v 4 FHOINIXmERIZ<, 7 ATz 18,

D AUNKRFRFRIRE S RS,
2) AWRO—ETRREERRIAE RIS (REEKRE < RE D) Tk o7,
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VY)Y EAETRERTHS ERNTVSE, LU AL ZH VAT BB DS Z & H
FITHIAL, ALk (1917), JekWf - (1953) ik F e /v A 10 bR OB D L &R L
ORTON and LIMBAUGH (1953) & # Vv A DI T ik H T 5 MEDOHH T LML L T
w3,

TIRNRAEFICB R I OCHBER FHb, BLFAEECEREE Fobons vy, B
EROFADIMERE, | HOBEIIMEDORF DD, SROGAILH CHET S, ITMD
FLERE, £ OYAIEDHBFICEL, HHOKBE LDTHHETEH», dLOMBIHE-
Twb, IMFOFEHE L HET 2 B8, S22 RN UATEI b T 1 BliEH a4
THLDONH, BHICK - Tk, FLEBHoKE L & IR EHREE 2 Blbh
b, V¥ Y AORLF RN, SIEEZBINUATE, HEER 1 ROREEOREZ £32 D
DPH B,

COWMETE, »vAHZET S LEbNSEWIID> L, MADHHLLVH O, JlEk
BckoThva8 Of), 528 1A 3XRXvy /v &8 (%5 w3 HLi,

t 5 A El Bothidae

ETAEA VY TETAIDWTHLRTY 5%, # v VY ETRAOWTIE, EIHICEE
Rl sindb0T, 22 Tide 7 2% No. 1 L LTRYIES,

v 5 A Paralichthys olivaceus (TEMMINCK et SCHLEGEL) (Pl. 29, figs. 1-5)

BeE (1903), #EM - fit (1905) X o4y (1916) DENRDH S, AMEHTIE, KIAFHEIN
W 1~5 ABbhd, kX OIINRRAEE, MR EHbIS Av Ry B ooty
B5, IEFNS X D H/NEL, RN 0.83~0.98 mm, jhiEREIE 0.15~0.18 mm TH 5, 1€~
17°C o7k T 60 BT, 20°C Tixky 48 M THL T 5. IINFEAHF BRI UCEER
KA REfR, JPEE R X NHERR EicBibis, Iit LiIcHbh 2 BEROBITERIC X - TR 5,

BLEZOFA (fig. 3) 1%, £F 2.58~278 mm, HERIIIIEDOHE TIWICH D, —HiTLTD
KEH,LEMT D, ILFNIIE» S L, ROEEhRICAEY 5. BEREHEZDI,
REZES ETHEROBLXOCHEERERASMAL, BHNHETEMRD H5E Db S0, EFIC
KXo TERERROK (FEEE) »E55, (KAl &l XK EICEBEIROE S L U#
BEREI;HET 52, HERROFI L, HREHT 12~13+25~26=37~39,

|t 2 BoF A (fig. 4) 1, £K337Tmm, [R®PELRD, APEZRTDHD, ENElpL -y
BERIIEE@mC SN, EENOBREE, BHDRMDCKEZLES BKT 5. HREEHHTT
114-28=39,

W% 4 HoFA (fig. 5) 13, £F 358 mm, Si%sXONIERIIBEILRAIhTRVIRV,
EBRELHNERIL, 2 BEOFAE XETRV, ITFREDHNE»S 1/2 & 1/3 ORI hE
$5,

b > 4% No. 1 (Pl. 30, figs. 1-3)

A (1922) #H vV ¥ S5 2 Pseudorhombus cinnamoneus (TEMMINCK et SCHLEGEL)
ELTHELALLDDOLRI—@LEbNS, RKTINE3 AKITE AL F Y VY E T 2 DRI,
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% 0.85mm, jHERf% 0.13mm, 3~6 HicBlbh s KAREMIE Ebd b ol, F 078~
0.89 mm, jhER{E 0.12~014mm TH5, EEVEMH» S 5~7 BB RKAINE, & 0.77~
0.85 mm, JHERE 0.12~0.13mm TH > 7c, FINFELEITL 7 AP TV 553, IFE R X OYhER
FitREBEAaERIERLEVLOR S0 5 7 (BT BIRR), BIEWY 5 20.0~
22.0°C DK TIT 26 FEHA T L L 7=,

BLEZOFA (fig. 3) 17, £F 1.80~2.01 mm, b 7 A ITHERTEBHETI AL, JHT
i B L VR LT3 b D0 %y, Rl BERE, EE LTEROE MICHMmY 5. i)
WHEiIFT 14+23~25=37~39,

Wb 12 B oFaux, 48 270 mm, KoFmoRERIBELA~E D, KENOEHR
vk, BEhiRfhEicEE - T, b7 APAERZER LI, 3 MATSUURA (1961) it Xh
3, BRSBTS A v Y E T A OEINE I~ ATh B,

v A& No. 2 (Pl. 30, figs. 4-6)

1952 4 5 A 16 Bicw A 5574 (155°C), Jpf% 11X 0.95 mm, ik & 1% 0.20 mm TH 5,
IPNFEERICIIE RICRFERABEDLN YT, BELICELNS BEERD kv (figs. 4, 5),

WLEZOFA (fig. 6) 13, 2K 234 mm, KlloBEFIE, BEHELF»LEBHELFET
DEROEE EEB L TSN, FEEICIIKROEH > HEENNAYS S HOEEEE DD,
BEICT, TEEORBOLOTHMN L1 ErDS, AT 10427=37,

v > 2% No. 3 (PL 31, figs. 4-9)

B2 2 BIZEREL 72 (135°C), FpRix 0.75~0.83 mm, k%1 0.15~0.17 mm Tbh 5,
BEIZ X » TIHIIE RI/N S WARARORSA D5, IINFEA IS & < &RER» B
, LI ITe s &R FICEE 5 (figs. 4,5), IIE LofboiscizaEzmIRibhiy,

B ZoF & (fig. 6) 13, £F 2.30~2.50 mm, Mgk & cicBbh w5, IMIIsdsE
FITHV, ROBRRI D ORFNIAIEY 5, BERITTEHmN SR U £ TORDBHICE
WAL, EHDDDIE—HEEEN~NLE S, MEICEBETES BN 3 @Effc 1@ 3o
DEEREY B D, WERECHHEIRDS, HERIAR, BF IR ECEEL TV
B, R 11~12428=39~40,

Wiz 1 Bofff (fig. 7) 1%, &K 259 mm, (ROBEMIZH - e BERO— I R~
D, BEENCESXCEBZERSEDLNTL %, BRI 12427=39,

Wbiz 2 BofFf (fig. 8) 1%, £K 294 mm, RBEEL LD, ARHZR o5, KAloRE
FREEE SN, KEL L VERES. BIHHREIHIICE, ROBEMERD HIRENANAHRS
KEREBICHEZEIEHDbN, WHEMKDICE, TS X DNty 10 HoRBs X OHA
Fhasl s, FHREEE 124-26=38,

WLi% 6 BHDFA (fig. 9) 13, £F 354 mm, Si# s X OBk RIL L)Y, BEEFTIT,
THEEHEROFEND 2/3 ONETHEB I CRAZEIL S, BIERIZ LAV, KEL
FEELCHE LR BEAEFERSABEEL TV, KOBEFRIIMELIZIT DS, LD
BIHPBHIZIE 1/3 ©0icd b, f5REiLkE 114-27=38 Tt %, Fbik 8 No{FMmix, £F 345
~3.52mm, 6 HED DD EKETR,
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b > 2% No. 4 (Pl 30, figs. 7, 8)

1953 4 6 A 23 itk 4 B 5187 (214°C), FF#% 1T 0.81~0.84 mm, jHERF 1% 0.15~
0.18 mm, FEPNFEAVIRTAE £ 7 RT 4 FEIC 5,

BLE#OF A (fig. 8) 13, £F 2.00mm, R X OHEZEMI, AOBEmICHN T,
B E 30 M@, BEITk 6 EXRoh 5, MR EE, BESXOEEREVEET 5. HRET
Fix 10+24=34. R b 7 FRABOLO (KA, 1962) 12 biED TI L PTV B,

v > A% No. 5 (Pl 31, figs. 1-3)

1953 48 8 B 30 HIiC®%AGEH HS7: (25.2°C), FiEEICHITY: %23, JHid/ha<, f2iX 0.64
mm, JHEEIE 015 mm ¢hH5,

BtEZEOF A (figs. 3) 13, £F 1.8l mm, FLFYiEsi#E s SHh, hkoHRX DEEFITHE

%, BRBOFINIFEITUT %25, KOETOBRBFEE, BEHOPRIFOLLELIC 1
BEre5723 5. MEEEE 144-22=36,

v > A% No. 6 (Pl. 40, figs. 1, 2)

1953 4£.12 A 17 Hiz 4 B 5587 (17.5°C), FF&1% 0.68~0.71 mm, jHEk#E13 0.12 mm
TdH5H, WNFEPCHEECZRRIIREDONE LICB b S, JHER X CIIE Eofthoiis
CREERIBEbNER,

FHEEM D v F4 (fig. 2) 13, £F 250 mm, FTPNEOFS&&ECEL, Ao 1/2 X DEnc
B, BEZERIKOTM SR CTHEL, HEEFMITELNED T SR0 L 0 EL
L, WEREKITIIBIRD S DA 54 L, BHAPRIOLLHLITIE, ROEEED S ERE N~
IERHREBEN DD, EBEEOHFHELIISROERTEMAILL, FEMEREE L FDFK
TR E ., SREENE 114+24=35, AL b S FABOLOITYUTV 5,

b 7 A% No. 7 (Pl 40, figs. 3, 4)

1952 4 5 A 15 HiCE 2 547 (19.0°C), JpFi: 0.82 mm, jHEREIX 015 mm TH 5,
SINFEAEPITIIE B LORF LIC S RO HBRAY; RN 525, thoBRIRDbhELL,

LM b i F i (fig. 4) 13, &R 2.02 mm, RO E BRI IROUTS, FIEMEL, HER
#®#%, BEENH X OCRBESICD D, SIKO D DIEIIE Lk X CEANCEEL TV 5, AHREIET
13 17421=38,

L 7 2% No. 8 (Pl. 32, figs. 1-7)

1953 4 6 B 27 iz & %KED 557 (22.2°C), IIFEE 1.32~1.34 mm, jEBkZE T 0.14~
0.15mm, JIED—mZ 1 EofEIRGERy H 5, ERixEmE s 0.28mm, EFX 022 mm Th
5, JINFEANE, fofEEEE Dy, BRI UEEEMIT, FLIOEL Ko T, WES IO
ELEZHbn 52, BEERIM»VEIRT, BEEERI VENLTHRDLNRS, 24.0~260°C ©
KR TEIRIEA L L TH 5 43 RRflilEIci b L, BHEFL OB ATV (fig. 4),

BLE#ZOFA (fig. 51X, £F 278 mm, ¥ TitlgEsBlbh T3, SI&EIkREL, %5
I U B5, MEKIIIIEDO T RTEICH D, IFNZSIEOFFITEL, (KD 1/2 X DEnc
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B, REICITERL SV, K, 57 % X OB LTI SROBREERR E DRI
HREEERENSEELTVS, AT 13425=38,

Fb# 2.5 DpfFfm (fig. 6) 13, &K 3.80 mm, Sk X OVIERZ IEITBIN LR L, 1B,
RizirerBibh s, MEEIE 1 BIEH RS Ss, BRI ISHREEmN BEL T
W5, BERIEAOWEL L EHEFHIECET Y, RERMIMEINC L - C, HEEZRLC
3B, BRI 2 B L S, RIS IR & B TIICEE Y 5 D o L REMES TN
BIV1BEERRONS, FHREIRIT 9+28=37,

Bt 4 Boffa (ig. 7) 1k, £F 400mm, s X CERe BN LR Y, Bk X 0K
Mo, R CHAMCEE > T, MEEZERLIIC D 5, FHREHIT 9+26=35,

&7 A% No. 9 (Pl 29, figs. 6, 7)
1952 4 10 A 16 RIZERH 51872 (23.0°C), Slidv< BRI, £& 1.07 mm, 457 0.98

mm, JHEkEIX 016 mm TH 5, NEEEFU X 5 AR 1 Hd 5 (ES 0.16 mm, &
% 0.12mm), FFPNFEAINTRRICE L,

BLEZOF A (ig. 7) 1%, £F 2.00 mm, JHERIZIIEORRE D OCHE OTH, M
IREEFITIE L CHET 5. IHEONHICKEZLERAD S T & IR 0 BRaFRRIPEOR

HRETICA ATV Z &I E IR 5, MHAGE 13425=38,

v 5 A% No. 10 (Pl 41, figs. 1, 2)

1953 48 6 A 23 iz k4 B 5587 (214°C), 5% 0.97 mm, jhEk#Eix 0.17 mm, JPfE
D=4z d 5 L EOHEIRERIITEE 019 mm, EEFHEMNC 0.11 mm, 44ET 0.13mm T
b5, JINFEEIN 2 FITIFFELL,

LA D W Fa (fig. 2) 13, £F 220 mm, g i3+ cic B bhTns, BEROSTR
ERTHE SR D, ERENOEARMIAOEEEL KoL, EREE B3 10 HoREe
FHRH 5., HALTEIT 114+24=35,

FHEAL<HVABED 1 Arnoglossus sp.

fazy (1916) 13 6~9 FicfEIBIC YT S5 & 7 A DI D 1 %, B jE D Platophrys
laterna DIPE X OB LIFFA (EHRENBAUM, 1909 Z523414%) &LL<, KT OBAE LT
W L7, I 0.55~0.61 mm, jiERRIX 0.10~0.1l mm TH %5, IAFEEFIZEBREEE
ISR bhS,

BHLEZOFALE, 1.8 mm, JHERITIIEOHIHC D D, ILPNIIFEICEL, ARoziErhiichL
BT 5, BFERE T ETCHE, EikEme 3@, BirhsiiodEm L@ >, Bin
HE L@, e 1 @S OFEEoh s LE DS, FrREE: 40 Dk,

# v 1 Bl Pleuronectidae

Fefvd, YVIF, AoHFVA, RFHVA, = HVA, X=HFVvA, A HvS, e vy
27, U0V, RV HFVABIOEAAL R T LA OVTHIBNRTVWS,
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Fr# v A Hippoglossoides robustus GILL et TOWNSEND

AL (1917) 3 X OHeKMf « fth (1953) b7 7 H v A OAHRTHE L TWwbH, BT
INSHOWMEETHNT D, dLHBEFE T HT 5 EINNE 3~4 A, JiFE 2.06~2.83 mm, SEE
FSEIRL, B #%E 1.07~1.35 mm, jhERidiAD DO TE 0.09 mm, ZHLATO L DML EIT
FHRIMTHIEL TV 5%, T~15°C oK, 3ZHifs 117.5~146 RERICB Ly 2. BLaTy L
FICE&R B2 IO B XU EEE RSB PILS,

FHLEZOF I, £ 442 mm, JiEXd TicBbon T h, KRS I UEE
FIBEEL TV 5, JifEd X OB LIRSS, ITMEIEOBEZIZEL . WL
3 HoOFAEZ, 2T 482 mm, SIEXITITERN L, 1< . BFEMIIER, HEtELESX
CRZAMNL, BiTid 4 MinicEgsBRL T 5, BEEE LB ERISLONS . B
1Li% 5 BTHEAWINLAL, £ET# 506 mm 2% T 5, BUMOBEEI—BIo2 LT
X5,

v w7 o~F Cleisthenes pinetorum herzensteini (SCHMIDT)

fL (1914) oWERH 5, KIZINIEIHBETSHITOENE 6~7 A, 55i%1% 0.87~
0.92 mm, JHERIFEY, 14.2~17.0°C DRI TIFZHI B 90 IR (T 5, BHitk 40
WEHIC v v RIS, IR R BTN BUbh, T4 I B e # @ Rlan Bbi
5.

BE(LARGOF A0S, 45 302 mm sl FEPTEONE BRI BT 5. BRIMILRL 5L, Pl
CHE L, ERHCRI AL TR R E - Ty %, Jilids X OBEE LicizeaRiasiw,
L 2 AL, PR 319 mm psh, B 2 RN s LU RERROEE V2 d
5, Wit 4 BOFAIT, A5 355 mm, HEEELASRILL, A, RENRHECE
FIOKE W BWKI D,

L H v A Eopsetta grigorjewi (HERZENSTEIN)

Yusa (1961) o#idinsd %, Feix 19554 6 A 6 Hiz, iRyt v T, ATEE
Tl o 7o, BEIIIANE, JUMALERD S BAMEPIHEIZ 0 T 2 A, JbmETIE 5 6 BTH
%, IpfRx 1.032~1.067 mm (B TEH7-H DIX 0.92~1.0 mm), lEkiZZcv, DATFIZHED
W2 ENT 5,

12.5~13.0°C D/KIRTIE, ki 11 W #&ic Morula flicig L, 51 i BEFLA B L, 69
Ei% C BEREAEER S X OI#E LI bh, 100 REf#zics by %,

FHUE S OF 1T, £F 2.80~3.00 mm, JLPUIIIE DE#, AOIEEhRIchoE T 5, Hass
Y CcitBlbhTtwd, BEROEIIE, Hld 5% = F v AI1Cl5 23, BiohmRfiichs
BEEOBEROFIINEHET VEREETHI LTRSS, WMUXH5AliFlEZEserrm
Glyptocephalus stelleri (SCHMIDT) & (X3RS EV C & TRMENS, HEICIIEKOEE
Fh, JIE RIS EBEIRO B ERERASM L TS, FFREHIERY 41 14,

Bt 3 BT BAL . BREOWREIIRLEZO LD LK EIT IRV, 5 BHEDFHEIE, £
£ 4.22~4.31 mm, FLFNIARONTEH D 2/5 ONhiE T 5. R OIKEXS E v &Ll
Vs, BEEE O BRI G Lo R oMM cBERINoE T U oN s, 7T B EAE 44
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mm TEY 5, REOKE LHEIROBRERBONMEA A2 D, 10 BRICIHELZTRLA
TO

AF #vA Limanda punctatissima (STEINDACHNER)

Al (1917) OE,H D, KIC X IUEILHHE E DI T OREIIIE 5~6 A, 5Ri3E 0.82~
0.90 mm, JHERIZZVy, 13~20°C DKk TIE, itk 85.5 REICHMLd 2, 3ZF5 43 FFfEIiC
13 20 AREIIIICGE L, BRBEEESEE LICHbh, TOROKHOREE & HICHEL S LR
T E > T 2, 2SI EERIMERCR D, Y BHoE»itE LciBb
ns,

BHEMRFOF I, (hE 280 mm ML, ITMIEONEEHICET 5, FREERZEmIIV L,
Ro>J4:0, S L ORI RFHLICE SN, B0 0REEmMIIShT5, Skl o
fEiE B ERET v, BEE 2 BoFAaL, AR 319 mm, JI#EZISIERIL, Akl .
BERIIFRIEL, HEE LSRRI EcCoROEmIC I oD,

< # v 4 Limanda herzensteini JORDAN et SNYDER

Ak (1914) ¥ X Okt « fih (1953) oE»H 5. Th BIC X SIbiEEE B HT T o
SR 4~5 A, 503 E 0.86~0.95 mm, jlEkid/cy ., 6~10°C Kl Tix, k5t 134.5 BT
b4 5., ZHE% O3 RICIE OMETGEL, R X CHEZROFEEI HbN S, BREX
TOHRBEBEL, BT b EEE LD 4 $7203 5 EfICEE S,

FLEH DT HIL, £F 2.25~3.02 mm, FLPNIIPEHRICET 5, BRITEBET & RO
G2 5 1/3, 1/2, 2/3 (BRI X » TREREMIC D) © 4 @7 (F7213 5 ) WEE > T 5,
IR 35 X OV I B ER T,

L 2 HoFAR, &8 29~35mm, BOEAICH 5 EEBOEE ITHICT HELED
FHEREEFRLC EFE R b (BHRICHY T 5553 Bibhiny), 5 &KL,
TNX VLTS, MEEEECRF IHEOBRIS D 5, Wik 4~T7 BTHELZBNLR
L, £F 36~39mm i0E ¥ 5, IFIOMEIRPLCHET 5, KRlE ZHIcxHis L4 O
DI DL BEFEEE SRS 5 KOMFXE- 2D LT3,

% < 4 v 4 Platichthys stellatus (PALLAS)

ORCUTT (1950), Jb7kf « fth (1954) 3s X ONiefs (1957) oA H 5, £h Bz kv, 5
137% 0.97~1.01 mm, JlERIZ7V . ARFETOEINI 2~3 ATd 5, 2.0~54°C DIETHL,
Zkit% 353w, 10.5°C Tix 110 BRisiciibt 5. 2.0~54°C A1, ZHii% 186 Brfilic
IEFLEZBA U, 210 Hefiligic 10~16 fFEihicE L, ReRasrBbh Tl %,

P LM D RV F AL, £&F 2.58~3.36 mm, [LPNIIP&EZRICEEL, ROITIEFIITALES
5, BE#FMT, & LTEROEFMTH L, BEHREOEEE & TS 5008 OREsE
MIZIZEBEE H L, BEKROHEBERAIIE LITEESM L T5, BT 40,

L 5 BICIZSigE R o DRI L, &8 378~4.20mm 0% T 5, 8 AKICIZ4E 410~
452 mm TEL, 02, BHEOEEEIBINIEIAL, ROBEEICIT < IZoh Tkl
K5, 16 BICIZIEEIEEACBLEL, £ 455 mm (ET 5, M ORBRMED



83 X

Tl
53

SHENILL B,
1 > # v 4 Kareius bicoloratus (BASILEWSKY)

AL (1914) B X Ok - fh (1954) s d 5, Thbi kg, EEESR I UR
TIECOEIE 11~4 B, JRiEE 0.99~1.23 mm, jHkiziyv, 8~19°C 0 /KiB CixFH:
#% 117 w5, 2.2~5.6°C 0BA1E 17 BAIIBILT 5. 8~19°C DAL, R 55 i
iR bz, TI~T7 BRI i L B s X CEEERI b S,

FHLEZOFA, £&F 2.58~294 mm, IIFIIFH#RICET 5, BRI CEBERRIIK
flE 5PgE RITEEE L TV 528, B RITi3n . A ETENE 15~16+28=43~44, WLk 2 H
DF I, £F 357mm, KAloaRBOKEIHET,

v v 7 v Glyptocephalus stelleri (SCHMIDT)

OkIvAMA (1963) 1X&E (1914) 23+ 2 2 H L 4 ODAHTHE LI DOPEBTHEHT L%
LI L7z, AR XSl B 31 5L 6~7 A, 0i3fE 1.49~1.60 mm, i
BRidfev, 142~17.0°C ok TIas R4 1215 Kl 1LY 5. k5t 43 el ClbfR i
RO FEENE DN, 50 BRl%ICE 20 FFEIGEL, 8 MR IHEBERRIADND,
FLIEL 75 &, BEIZEA LD 5 ERTICEE D, % R BEERPRLNTS 5.

BLER D VR, KE 479 mm oL IPNES#EEKCET 5. BRIUEERRIX
THTE, MosgEss, MEMsMsihs X ORBIDRT 25 1/3, 1/2, 2/3 oilic#E2 AL, MaEEiK &
BEMOEICKHIET 5 a0 B EMBEE LI ERERE; LN,

233K v A Microstomus achne (JORDAN et SNYDER)

HAL/KWE (1956) D& »BH 5, FIUT XIUE, BERIGOEINT 2~3 AN, JmxE 1.7
~2.2mm, jEERIE, 9°C OKIRTIZZRE% 10~12 BCRMLY 5, MEERBAIING 1/2 %[
LEIICERER, 3/4 ZE5IMIcHEERRARLNS, BILLIHICEHES X OCII#E LD
BERIvHEEERILERT 5, '

FLEZOF AL, £F 39~4.6 mm, JPEITA X, TOBRMIEKDOHR I VEHIGET 5.,
H#EERIEREECHEL, BEFR I EKOTERCONTHMNT 5. BEig Lo BRI
Bl T 5. WLiZ S ADFAIE, €K 5.6~5.9mm, JIHZITEAEERNT S, 7 HEIKAR
B%, 10 BRICIBEPEM LTS, BEEMIAELI L), BEgoEREIIBET 5,

R v 14 Verasper variegatus (TEMMINCK et SCHLEGEL) (Pl. 33, figs. 1-8)

195348 2 A 3 BB KO0 6 HICENMNTMEL DRARMEIIE BbhdborFi (135°C), 59
E1x 1.56~1.63 mm, jhERiTzav, ILBESEE %I 10 HEihcd b, I FiceERoEik
AELNILY (fig. 3), vy ABEMICRS &, Bk LBk O ERBSEbN, i
KR ZHoBEIRBEEERIEBD SN (fig. 4), 12.0~14.0°C @ KiR TIXER» 8T
TITKY 45 M2 E T 5,

BILEMD L WiFR (fig. 6) 13, &R 403mm, PCFTvIREIcE L, RomiEdhgichiE ¥
%, BIHEIRDOBARMIIINE 40 & ARIIETICHTR L, BRI C il 153 B ) ~A 55 -
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Tw5, HEFEMIGINT, H» SRME CoROWHEITZRET 5. AANETRT 164-30=
46,

L% 15 Aofff (fig. 7) 1%, £F 457 mm, #&FTENSE~E D, BihRisc
IIREEEN~DIRD D, AHAREIHIT 17+29=46,

ki 2.5 HoiFf (fig. 8) 1%, £ 5.76 mm, fuiigs B, IRVEL LD, A2 BHEIRL
HDLH, FEITRIEKE, BIEPRED DIEENAIL 235 BREEITREL K5, MHRTRE
14431=45,

AEEZ A7V A EWIELDiE, WH (1933) 238 LT 5 R/hoF & (£ 5.6 mm) &
FHEOGIWILFAL ZHE L RIc X 5, B G TIRZE LT OREF AT 2 BicBlb
N5, LEEEOFTHF T 38~41,

A4 ZH v A Pleuronichthys cornutus (TEMMINCK et SCHLEGEL)
(P1. 34, figs. 1-10)

BRI (1963) W HHHOMEZ IV T, AHED N LEN 2T - 7o, AN O K AREINE 7 i
BIO A2 BEifEs 5 11~1 Jizfgshz: (17.3~20.0°C), J§%ix 1.16~1.26 mm, FFfED4
K213 0.016~0.030 mm D &R H 5, HERITHELV LKRES, BERKEINNOE
2L D B D% S, LS T i v, %13 0.16~0.19 mm, ®i3fby 5 T4
L, TR Bzs LR,

INFEAEE D VA B ohofEIc X < BT 5, EABSEKH 37 Bk Lic#EHE 58
# LICERERE B b, ROTHEELICE, % Fc#HEERE» Hbh Tl 5, FLGEL
5 LR Lo EBRIITER»SERMES EcoK4TmE 335, BEML-S 154~195°C
DIKIRTIX 61~67 Bl CRLT 5, MEADOHKITERBABTH S,

MtE#OFR (ig. 7) 1, &K 3.75~3.82 mm, [Rix§ Tici<, MiEdbRbh T3, T
FRIIIE 2> SRR, RO pde X D RNl . JUERIXIPE O PRTEICS D, € O—ITIIE
EHPALEET 5, KL HERFEZEL, TOL CHBIROBEERIHECHML T
V3, I RITIER E B BOREAE A A ik 20 @, RU X > s taRErkiEls s, il
kX O L eRE v, MDY 14423=37,

B L% 3 BoofFf (fig. 9) 13, £F 4.03mm, Ji# B X OhERZ 272 DRI L, BasbEl,
BB ORL X CHBERIMIBOT 5,

WLiz 5.5 HoF A (fig. 10) 13, & 4.28 mm, Ji#i & X OYMEREZ BRI LR, iibiF ki
SHOBEERIBEDNTL 5, ILPDORMEXIFEAELST, MHAHHIT 14+24=38,

BuDpD (1940) 13 2 4 % # v A & Pleuronichthys @ 3 ffiiz >\ CIIEIC BEERE (£ 0.03~
0.04mm) DH5HZ EEHELTVS0, TNSOFFVFhHHEREZXK L, NE (1932) 1%, &
1L, BB CUIAKEE O EESIIE BeRk A HHIL T, LREMLIATO d 013 11 A arbHBY 5 2
EERRTVS, BOHE LTV 2 R/NOFAIELE 95 mm TR 51X, REAEORF
HeB ¥ 35~38 ¢Hh 5,

HVAREEHD S LTCRIIOWEDLHYILTVEHDICT 75 H v A Atheresthes ever-
manii JORDAN et SNYDER %3 5, bk « fib (1953) i X, Sl DEEIR 12~1
B, 53Rz 1.91~1.96 mm, jHERIZ /a0,
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v 7 v £ Soleina

ey (1922) WEEIUEPS Y Y 7 o 2O L EER N> S 1 HORHI (1 V158
LLTVwEY, FERICET S LEbNhD) &ML, BAE - NHE (1957) 1314 %/ v 205
BIXOBLFRIZOVWTHELTWS, FEIY /vy /) Y 2O L CRbLIFR %Y KR L
OKF, 1960),

COHEHDHEDOINE, JiRIX 0.6~1.8 mm, JIEIX R CER RSOV DB E Y, IIE
BARAHETIIOLELAEVDIOEND D, HEkIESH G~100 EME) TdH 5, ZOHETIRIF
ZF2 L4dmm Dk, ek 80 Ll LT, BHLITHEOFAOEKCHEELEEE D2 0%
V=YY 7Y FBREWE, JIFES 1.2mm (%< 1k 1.0mm) DT, JlEkEst 50 ELUTC, |k
FEOBEIIBRIEN D7 Vo7 T5I0E Y /Y ARMERE LZECTE, 2O
O BMIENTH - T, MENETRFRY Y ) Y 2HEHAD 2 208, 4+ v/ v Sole-
idae 3 X0 < 7 o #F Cynoglossidae #E LTV 5 L13E 2 SN,

v /v ) & Aesopia cornuta KAuP (Pl. 35, figs. 1-5)

1952 42 8 F 21 BB, 1956 4E 6 B 24 A1 4 & &= a5 157 (27.0, 23.0°C), FFfR i
1.45~1.60 mm, FEEEICIEETIZ, % 014~024 mm Ok =7 &FEEE2 D Y, #1912 FCIHD
HEWE LY %, dhiEkid/hE <, & 0.03~0.06 mm, 90~100 (@23 b, FE{RD Rl i
KHTEELTVS, IFHERIAZ LV, BABSEEMN D RV IHHC RO BR S X0 #EF K
2IE LR FCE bRV (fig. 1), TOIRENDS 23~27°C DIKIRT 22 FEf%ic L
72o BHAOWIIAREILTH D,

WLE#OF A (fig. 3) 1k, &K 431 mm, JIfIkE <, IIFIIEOmKIC LT,
Mg 134 CicBbh T 5, HERMIIE, Rl X O ICEEE L, RERITIE Lic
WAL, RITIIRIEEEITZ AN, > DR ETOM L, TENERE T, EELTK
TGS, AEATEGE 144-33=47,

T 1 ATIIEOIRIE 1/2 2N L, IREEDSKRE L b, BEESGIITIEITEC 4 8, Mim
3 AOKRZIRHEERENHNEL TV 5, Bk 2 BTHEZITERNLRL, rafEl. ®
L3 APDLTIA v e v Y v RBELIILDLD X SIS, BEMET—KZOTFHA
DEE L RETL D, BIZH - TRIET 2 HEH LB, BEELT5CfTh 9 &, iHEE
BT HPORE T %, WLk 11~12 Biohenfiiif) SAaFEREICZED, £hvk
TEEQEMTHEBD NIV UTBZ KTV 7T RIT/KEITRE L7,

FHti% 12 BoofFf (figs. 4, 5) 1%, 44 920 mm, ZIRIZ S TICHEBH LITT D, £ BT
Ll 5R0ES, FEE 77 5, Bi% 66 &, BT 848=16 £ D bh, Kk X Ul
BETVIER S B b T W in vy, BHEEHIE 10435=45, &g, RiEl X OBEFLICITERR
faasd v, thOMMTIIRS X OHEERIEL T3, EIRHT o ERITHEIRM & KEk
v,

AFE & FREDE 73D TEFRIOIFE TBbivs 3 D% BAPAT (1955) 2% type k L& 5
AmRTHEL TV 5,
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=/ s No. 1 (Pl 35, figs. 6, 7)

1956 42 6 H 24 izt 4 B s 5537 (23.0°C), FF%ix 1.59 mm, jfiskid/hx <, it 0.005
~0.02 mm, SEFOFEATICEE b, 100 (AL LA GROSND, IFHITLHEIBH1 DS, AR
AIRTEIZ NS, BMEAOKIZESREARTH S,

BLEHOFA (fig. 7) 13, £F 345 mm, WX TICRbh T 5, FLFTIX RS RIS
BEL, MERIZIIE FEASHAICEL OIS, BRI UCEARIIIERT, AM4mmEs X O
DRV E RS LSBT oMY 5, ARTHE 154+13=48,

v=wi /28 No. 2 (Pl 36, figs. 1-5)

Bl 25 3~5 HicffEanr: (154~17.3°C), Ipf%iE 1.75~1.80 mm, jhER¥id4y 100 14,
i3 0.015~0.07 mm, JIEEEMITAAEL TV 525, FHIEBERV LT ERENEE - TV 24
bdHD, WHEITBE LAY, FBNRBAENECHTV525, BERSE bh s RS LE:
(figs. 1, 2), ACALBASEED S 17.0~20.0°C ok Tix, 4 Bty 5., BHAOKIIR
HTds,

LR D RV P8 (fig. 3) 13, &K 4.06 mm, JLMOALE LB R I O BIFNIRTREICIZIESE
LV, #AETH 13430=43,

LR 2 HoFA (fig. 4) 13, £E 5.08mm, O, IRIZEL 555, JFEIIERNLE
SNTWigy, (HILEORRENC 1 EiEHEIKINTL 5, BERMIKREZILML, EiE
HBHDOLOITHIRCTET 5, HEEMIFNEET 5, HERIKT 10432=42,

ik 10 Rofrf (fig. 5) 1%, &K 4.82 mm, Sk X CUNERIZBIIN L REhTwv 5, Hik
TP REAKEL LA LT3, HFOEBERDO—IEANERT 22, ol 5o EHi
CIFZLIFRy, AR IR,

AIIFHREEDDE X T vy /v & Zebrias japonicus (BLEEKER) DRIFEMED I,

v=wvv /&% No. 3 (Pl 36, fig. 6)

1952 4 9 A 26 micimfin 5457 (254°C), JMIEREERM b FLL DT, TOWEIZ
DT H LA, BLEOEZRL, HLHE LT, JiEE 1.6 mm, JPRIC IR fiE v, B
fF L DmERIZE 0.02~0.06 mm, $idky 60 18, SIAEITHET 5. HHEITBHE ULV,

WALER I Ffa (fig. 6) 1%, £F 398mm, v /vy / v 2Tl TEIPUTVw 33, 4
oLy 5% Licd s BEREEI L, FHREEGE 15+34=49, WO 25 523,
¥ =v v/ % Zebrias zebra (BLOCH et SCHNEIDER) DW[AEM:A D 5,

4 X /& Cynoglossus robustus GUNTHER

BRH « WH (1957) oS5, KEICXEMEIRHI T OERIZ 6~8 B, JIfFix 0.85
~0.90 mm, jhEkix 5~15 A, i3 0.05~0.08 mm, SPEIZIEH-§ T/ NERER S D, Ii&
BRI, 262~275°C ki TIE, ZHitk 16.5~17.5 MR CTRILY 5, IINRA AT
HELOIE LICR L EEERSEDND,

FHLEROMFAUL, 42K 1.75~1.85 mm, Ji#ii k& <, IMET OBFICET 5, BRX O
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HEZRRIIIE L CIEEL, KACREERIC )N, BE%EECo6iT 5. ERICIIaER
WE7ev, ABEEIEGT 13427~32=40~45,

BALER R ORGEITE » ThRlOBEREIEE D, BEER 2 ETLAMEL RT3,
BLE 1 RO, 2K 3.3 mm, ILMOMEIIEROFE» 5 1/3 0ilicig b, Mgy Bbh
%5, WRIOEFIIELMIERN 2 SR £ T 4 H23d 5, FREIEIT 9+49=58, Wit 2 B
&L, £F 3.25~350 mm, JI#HZ BN LR L, 1m0 %, RSB 7%, HEIRED
L BAaBRbh T 5, B 3 AT, £F 3.6 mm, i{L&icix 1 @izt 52 5h s,
RE £ OMET 2 Wi ah, IFE LSRR E It S iEn@Eo bhs, KO EmIH5
BEFRIBHES TIRTHGE L TS, FEO SO OMBEICEES,

v /v &% No. 1 (PL 37, figs. 1, 2)

1952 4F 6 A 28 HITiEiA 5187 (23.0°C), 5I#%Ix 0.94 mm, jhiERiE 24 (@, 7% 0.04~0.09
mm, SIHIERT S, WARETCHEREIIE LCBESIOCHEEREPHEDLNS Y, REER
DREBFFFINTE,

BLER D VA (fig. 2) 13, £ 1.9 mm, i I3 &ERE DL, KllsLOI%
FZREEROBRS X OCEBRREANIET 5. AT 104+317=417

v/ 28 No. 2 (Pl 37, figs. 3-5)

1953 4 10 A 3 Hit kA4 B 54570 (245°C), A fha (1922) @kl Tws v s
SADLFELFAETHS S, JIEIE 0.93mm (#751% 0.87~0.97 mm), jiEk 1 26 8 (20~40
&), % 0.02~0.08 mm, JPE T BT 5, SINFEA S X OCFHLFLETRECRICV %25, BbiE
BOFADOEENREICIT, PRTEd 5, BEEREYV DS, MHANEE 114+28=39 (fig. 5),

AT X, Bz 1 B OFEIEIBEE Y, ITPYE s X 0RO 2 (EiTC, gD s
HElE 2E Sk 5 4 B2 A S, 3 BROFRATIEEME Wi 1 iz 4: U, 5 Eo
AR ONS, SIEZBIN LR L2 F AT IR AR5, A om{biFhiaigs
TN LR L CHHEECEEOBMIIR LI,

v/, &® No. 3 (Pl 37, figs. 6-9)

+ & BiEiEd 5 6~~8 HiciB7: (19.8~27.7°C), Jp%ix 0.88~1.00 mm, jhERIZ 18~45 f@, %
0.02~0.08 mm, SFFHITBHET 5, IFNFRAETNEITLS 2, v v ARG EF I BER
farEbhns,

bR b v T (ig. 8) 1%, &F 2.03mm, Ji# LICITHBEREROLL M L, EiEE
WZREERENEL, BERBILT 2T 1~ 2 @REEEZSICALNDITRE R, K
DEREEMITERICON TS, iRk 11429=40,

Wtk 3 AofFf (fig. 9) 1%, 4K 2.98 mm, §if s X CNUERZ BN LR U, (L8 3 AP gt
Tl EiEEATERE NG, MfEEkEL ), O LRSI CEERBNAEHDNDS, E#ED
HEEMIKEPELTCEFEICOML, B 1 I AFBEER T L OLNS, HEEIK
13 7T+34=41, KFBOF LTI AT LR T e F 2 Blbhnd, S EEO®D
HWbhizv,



AATHCHEAT 2 2EAR—1IX 2 Sy ¥ ARSI v M1 H 93

W< s 2% No. 4 (Pl 38, figs. 1-3)

FRD 513 10 7, 44 BT 513 9 BiciS7: (235~25.8°C), Spi%ix 1.17~1.18 mm, i
BRix 10~27 &, 1% 0.03~0.10 mm, FF&E&IZBE L7V, IFNRAEIINTHER & KER V.,

LM BT (fig. 2) 13, £F 3.07 mm, FLP9Ii300# %42 DHEL Tidv 5 2°, ko
9%;: DRTHICAOEY 5, SIS X OHRAlO Bk X OHEERET, WitEE X D3hsL, #1215

, BYET 5, BIECRFROE S OCEAEROE S D A5, WERIC 5 EFT, BEEC 2@
,Joh ALFT, RHRrR g s X ORG CIIRAY Mo 2R 5., fREfas 12427=39,

BHbiz 1.5 AoFMA (fig. 3) 1%, ©F 342mm, Jifkz s/ hIRL, Aaf<, HILE ith
A L [EET 5, RAORS X CEEEIEER & ENEHPEEECHHL, BRI
R DRI BHICEHE L KEF2H 5, FZE LW FIZXESX U‘é&é%ﬁ‘aﬁ‘i%
BRSNS, MHAMFIE 9+30=39,

v/ v 2% No. 5 (Pl 38, figs. 4-8)

+ 2 Eaf A5 8~10 Bicfg 7 (25.1~27.7°C), FpfEIZ 0.69~0.76 mm, jhERIET 7~19 f@, X
0.03~0.08 mm, ¥z Ba Licv, MNFBETICHBEROLY, Vv AERE»LEHDbNS,

BHLEZOFA (fig. 6) 1%, £F 1.94 mm, [ILFNISIEFER L DO, Rohitk h o
WHCALET 5. il X ORI R E BRI HET 5, BT BRB RV, AR TS
13 134-34=47,

Wik 15 HeffooFfa (ig. 7) 1%, £F 2.36 mm, JLFEEONE»S 1/3 0iici b, BE
1 EERHAE SN D 5, &S ERIER & ICBERE B bh T %5, #EER
WTEE - T, R AR S HOBHEEZEAL, F4FITEBEN~NLED > TS,
WHi T 8437=45, :

Lz 2.5 Hofffa (fig. 8) 13, &K 2.64 mm, Ji¥ ks X ONHEREZTIN LR L, BETEICRED
12 Bbh T %5, KOBHIZHEERRIEDLN, #6FEOMKFIITHECKS, HA
Higkix 7+40=47,

v/ v &E No. 6 (PL 39, figs. 1-6)

4 2 Bimvgh- 5 9~10 Biz87: (23.7~24.7°C), FFFIE 0.73 mm, jhiEkix 8~19 f@, £ 0.03
~0.09 mm, FEAEMPIIE 1 BRFCEZ - TWBHT D5, FIHITBE LRV, WNFEEF
CERICHEEERI Bbh 52, HROEHMIMLIGEL Lo ThBbTH S,

BLEHOFA (fig. 3) 1%, £ 1.50 mm, ILFNIIIHERICEL, RORi X D oRo® AT
SMET 5, HERMIANEIFE FICHEL, BEEFRRIMEOEEmICITS 1 51E 0% R
FETHL0HEN DD, B RIZTERMIR -, 78 EET 14421 DAE=35 DL (BHER
1),

Bz 1 BOFE (fig. 4) 1%, &K 249 mm, %% 57 b BIRL, K2 Rbh Tl %,
ACFTERTE L, ORI E2 5 1/3 DI, BRI UCHEBEMIE T - T, BEREIRL AL
SEHOEFZVKT 5. BIHICD 5REDHTIIENAL, COREHTH S, HAEEIL
104-37=47,

iz 2 BofFA (fig. 5) 13, £F 287 mm, IR2EL oo TE72AY, RIEREHE» .
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REZRHIT & - FoWiIR V- —H71E, 1 3E 3 OIS, AHRITTHIE 9+39=48,

$ELik 3 RO (fig. 6) 13, &F 2.84mm, Jifa! ilstlﬁlblbf\ , A < R
hRET 1 BT 5. M0 N5d - 708 1 FH OB KL, ST B ME S, B R
ETO S BT D, BRERMIETIED, (LT T, RO R E TE AT
F1ET ORI UBHE DD DM DERDEMIZ 3~5 HOEE DA WLND, HIRICIIKED
1 BrBbhid s, HATKIT 7+33 U\ L

v/ v &8 No. 7 (Pl 40, figs. 5-7)

B2 5 9~10 iz (22.0~255°C), Jp%ix 0.65~0.72 mm, jliERiZ 10~35 @, fE{Fi
X o TIIER, 1 0w~0%mm,W%1%§Lﬁvcwm%$w CIPE R BRI R b
v,

FBLEZOF A (fig. 6) 13, 2K 1.28~146 mm, ALY AEEEICF LY., EERmIT
WRT, ROBWEmITHA L, RERIIEDNT75 2/3 ETORDOBERICSLV, S 1ITiX
BRIV, FHRETEGT 134-28=41,

Witz 1l HofFf (fig. 7) 13, &K 202mm, SF#EORTHICREHTER, #hHHeRm 3
bhz, KAloBRERIEE - T, éEﬁB%I’RWHIJa: STE D 21D, ROBHEICH > 7R
EERIEN~35, IFNIRTE L, AR 11430=41,

v/ v &% No. 8 (PL 40, figs. 8-10)

1952 48 6 A 28 Rz EM» 557 (23.0°C), FIfFIX 0.69 mm, JhEkix 13 @, % 0.04~0.07
mm, JPFEITEH LAV, INBEAEDICESIOCHAEREIEAER LICEH LN S 2, HEERIIN
IR s o THHHBT 5,

Lz 12 o fF & (fig. 10) 13, @& 224 mm, BERILEL, BHNE»H 1/4 &
1/2 oioEOEEIC 11131’9“075 a‘o%’oo A ERINRCAr O IR0 5, KlEE F, o9
HxB X OCEBHIE EOROEEIMITIHIRO D OnD D, RBhidh o b O3k & RN
NED - TW5, FRETRIT 10+32—420

v=w /&% No. 4 (Pl 41, figs. 3-8)

Bhin 5 8~10 AizF7z (23.0~28.0°C), ARk ~/zv </ ¥ 28 Nos. 1-3 &
W e E TN TS, JHIREDO DLV H, REEEZZL TV 5355, 0%
13 1L14~1.37 mm, JHERIEI TN IS T/hE L, 10~50 E A3 4 % 5 TIIEERTMOIERTIC
BEL, H#BEZ2L, #B501T 400~450 [H T % 2%, IPNFEERITEA B D, BILLARTICHEK LT
L T 5, AOELEEMOMERZEIL 0.004~0.08mm Thb, IIEO—mIZiX 1 [HogEikzes

5, BRI > TTDOARZICEIPRLD, FTLAL FREVIBDE VYA D5, i

%ﬁr@@i 0.09~0.16 mm, FHxix 0.1l mm BETHS, SHHITEELEL,

SRR FEAEFICIERD £ & B R AT bh, TIHIEFE A DETIC > TEREERDERTIC
HIED, RKOTHEREODZHNCBERNI B LN TL 5, WLICET HHEITEL, B
PSEERT2 5, 17.5~19.0°C D7k 130 1R, 21.0~24.0°C i 100~112 i fch{t ¥
5, BLLARCIIE B X CVBERZ BN L R 238, MR o3 X b B RIREh s, BEAOFEIX
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—E LKV,
B o F 0 (g, )13, £F 444 mm, [RIZER, ndHE, WiSTkE<EKELTVS,

IR TS 1 EE LT 5, BEESSRGIISHIREEE A B A L TV 5, IS RERRES N2 &
ET2EBEBREZHRE, hOHRSTCREES X OCEERMIFAMY > TR MEIRRERD, &
Mg 4 @, FEHD DRI ROLCHS ETORDEIIIC 6 11, B TR &
B 5 HEOEREBMOE T £ TOEMEIC 4 {, FEENOHKIBD 2 iz xS U7 b & O ERE IS
ST 2 {E, ML ECEEYD D, BTEECH EEN T AR HEERZ SRS 5 . iHRE
¥z 104-28=38,

Wik 2 AHoofFf (fig. 8) 1%, &K 4.66 mm, BEEEPUCHE L TV e HBERSNIRT 5.,
R 104+-27=37,
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Résumé

The present paper, the ninth of the series of the pelagic fish eggs from Japanese
waters, contains the figures and descriptions of 38 species belonging to the orders
Echeneida and Pleuronectida with note on the matured egg of a single species be-
longing to Pleuronectida, in aid of future studies.

Echeneida. The egg development of Echeneis naucrates LINNE is already reported
by DELSMAN (1931) from the Java Sea. The egg is large, globular in shape, 2.45-
2.65 mm in diameter, containing a single oil globule measuring 0.16 mm in diameter.
The egg membrane is smooth, without any conspicuous structure, the yolk not seg-
mented, the perivitelline space narrow. Many Xanthophores appear in the course of
embryonal development. Well advanced embryo has 29-30 myotomes and the pectoral
fins are already appeared.

Pleuronectida. The egg and larval development of Paralichthys olivaceus (TEM-
MINCK et SCHLEGEL), Bothidae Nos. 1-10, Hippoglossoides robustus GILL et TOWNSEND,
Cleisthenes pinetorum herzensteini (SCHMIDT), Eopsetta grigorjewi (HERZENSTEIN), Lim-
anda punctatissima (STEINDACHNER), L. herzensteini JORDAN et SNYDER, Platichthys
stellatus (PALLAS), Kareius bicolovatus (BASILEWSKY), Glyptocephalus stelleri (SCHMIDT),
Microstomus achne (JORDAN et SNYDER), Verasper variegatus (TEMMINCK et SCHLEGEL),
Pleuronichthys cornutus (TEMMINCK et SCHLEGEL), Arnoglossus sp., Aesopia cornuta
Kaup, Synapturinae Nos. 1-4, Cynoglossus robustus GUNTHER, Cynoglossidae Nos. 1-8,
and matured egg of Atheresthes evermani JORDAN et SNYDER are known from Jap-
anese waters. These eggs are globular in shape, 0.60-2.83 mm in diameter. The egg:
membrane is usually smooth, without any conspicuous structure, but some species.
have a single wartlike appendage or hexagonal mesh structure on the egg mem-
brane. The yolk is usually unsegmented, but in some species belonging to the sub-
order Soleina are segmented. As NORMAN (1934) has pointed out the oil globule is.
absent or present, and the eggs belonging to this order can be divided into 3 groups.
according to the oil globule. With some exceptions, pointed out by KurRaGamI (1917),.
ORrTON and LiMBAUGH (1953), FujiTa (1963) this division nearly corresponds to the
systematic divisions within the order; namely a single oil globule is present in the
family Bothidae, absent in the family Pleuronectidae and numerous in the suborder
Soleina. The perivitelline space is narrow excepting Hippoglossoides robustus. Xan-
thophores and melanophores appear in the egg development. The number of myo-
tomes of the hatched larva is 36-66. The oil globule of the hatched larva is situated
in the posterior part of the yolk in the family Bothidae, in the lower middle part
of the yolk in P. cornutus, and in the suborder Soleina oil globules are scattered all
over the yolk. The anus is located usually under the myotome just behind the yolk
and this position changes or does not change according to the species in the course
of the prelarval development. In the former species the middle part of the alimen-
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tary canal usually turns when the anus shifts forward during the prelarval develop-
ment. A single spinous process appears on the top of the head of some species
belonging to the family Cynoglossidae at the late prelarval stage.

The eggs belonging to the suborder Soleina are also divided into 2 groups
:according to the egg size, number of oil globules at early developmantal stages and
‘the pigmentation of the marginal fin. The eggs of the first group are larger than
14 mm in diameter, possessing more than 80 oil globules and on the marginal fin of
the hatched larva pigment-cells already appeared. The eggs of the second group
are smaller than 1.2mm in diameter, possessing less than 50 oil globules and the
pigment-cells on the marginal fin, when hatched, are present or absent. The present
author named those eggs resembling to that of Aesopia cornuta, excepting the mesh
structure of the egg membrane, as Synapturinae Nos. 1-4, and those resembling to
that of Cynoglossus robustus as Cynoglossidae Nos. 1-8 for the convenience of the
future study, though the systematic characteristics are yet not decided.

Explanation of Plate 29

v 5 x Paralichthys olivaceus (TEMMINCK et SCHLEGEL)

Fig. 1. Pelagic egg, shortly after the closure of the blastopore, 2h 40 m after collecting, 0.92
mm in diameter, oil globule 0.17 mm.

Fig. 2. 3h 30m before hatching, 21 h 10 m after (17.2-20.5°C).

Fig. 3. Larva just hatched, 2.78 mm in total length, myotomes 134-25=38.

Fig. 4. Larva 43 h after, 3.37 mm in total length, myotomes 11428=39.

Fig. 5. Larva 4 days old, 3.58 mm in total length, myotomes 11+ 28=39.

Bothidae No. 9

Fig. 6. Pelagic egg, 3h 25m after collecting, 3-4 h before hatching, 1.07x0.98 mm in dia-
meter, oil globule 0.16 mm, wartlike appendage of the egg membrane 0.16X0.12mm
(19.0-0.19.5°C).

Fig. 7. Larva just hatched, 2.00 mm in total length myotomes 13+25=38.

Explanation of Plate 30
Bothidae No. 1

Fig. 1. Pelagic egg, 2h 30 m after collecting, 0.83 mm in diameter, oil globule 0.13 mm.
Fig. 2. 9h before hatching, 13h 30 m after (20.0-22.0°C).

Fig. 3. Larva just hatched, 2.0l mm in total length, myotomes 14+425=39.
Bothidae No. 2
Fig. 4. Pelagic egg, 1 h 30 m after collecting, 0.95 mm in diameter, oil globule 0.20 mm.
Fig. 5. Shortly before hatching, 25h 30 m after (15.5-17.5°C).
Fig. 6. Larva just hatched, 2.34 mm in total length, myotomes 10+427=37.

Bothidae No. 4

Fig. 7. Pelagic egg, 4h 30 m after collecting, 4h before hatching, 0.83mm in diameter, oil
globule 0.16 mm (25.0-25.6°C).
Fig. 8. Larva just hatched, 2.00 mm in total length, myotomes 104-24=34.



Fig.
Fig.
Fig.

Fig.
Fig.
‘Fig.
Fig.
‘'Fig.
Fig.

Fig.

Fig.
‘'Fig.

Fig.
Fig.
Fig.
‘Fig.

‘Fig.
Fig.
Fig.
Fig.

‘Fig.

Fig.
Fig.
Fig.

‘Fig.

Fig.
Fig.
Fig.

Fig.

w

© 0N oo

!\J

NS e

O N U N

¢

AARTEC MBS 5 iR —IX 2 v ¥ 2AB XTIV A [ 99

Explanation of Plate 31
Bothidae No. 5

Pelagic egg, 4h 30 m after collecting, 0.64 mm in diameter, oil globule 0.15 mm.
8 h before hatching, 8 h after (25.6-26.2°C).
Larva 5h after hatching, 1.81 mm in total length, myotomes 14+4-22=36.

Bothidae No. 3

Pelagic egg, 7h after collecting, 0.77 mm in diameter, oil globule 0.15 mm.
12 h before hatching, 19 h after (14.0°C).

Larva just hatched, 2.50 mm in total length, myotomes 12+ 28=40.

Larva 1 day old, 2.59 mm in total length, myotomes 12-+427=39.

Larva 2 days old, 2.94 mm in total length, myotomes 12+426=38.

Larva 6 days old, 3.54 mm in total length, myotomes 11+27=38.

Explanation of Plate 32
Bothidae No. 8

Pelagic egg, 12-myotome stage, 7h after collecting, 1.32mm in diameter, oil globule
0.14 mm, wartlike appendage of the egg membrane 0.22x0.28 mm.

27 h after.

32-myotome stage, appearance of xanthophores, 8 h before hatching, 35 h after (24.0-
26.0°C).

Empty egg capsule.

Larva just hatched, 2.78 mm in total length, myotomes 134+25=38.

Larva 2.5 days old, 3.80 mm in total length, myotomes 9+428=37.

Larva 4 days old, 4.00 mm in total length, myotomes 9+426=35.

Explanation of Plate 33
& #H v A Verasper variegatus (TEMMINCK et SCHLEGEL)

Pelagic egg, late blastula stage, 2h after collecting, 1.58 mm in diameter.
Shorty before the closure of the blastopore, 10 h 20 m after.

10-myotome stage, appearance of chromatophores, 20 h 20 m after.
Appearance of xanthophores, 29 h 50 m after.

6h before hatching, 38 h 30 m after (12.0-14.0°C).

Larva 3 h after hatching, 4.03 mm in total length, myotomes 16+30=46.
Larva 1.5 days old, 4.57 mm in total length, myotomes 17429=46.

Larva 2.5 days old, 5.76 mm in total length, myotomes 14431=45.

Explanation of Plate 34
AA 2K v A Pleuronichthys cornutus (TEMMINCK et SCHLEGEL)

Pelagic egg, blastula stage, 2 h after collecting, 1.22 mm in diameter, oil globule 0.17
mm, hexagonal meshes of the egg membrane 0. 016-0. 020 mm.

Embryo formation, 10 h after.

5-myotome stage, appearance of melanophores and xanthophores, 22 h after.

32h after.

43 h after.
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About 15h before hatching, 52 h after (15.4-19.5°C).

Larva newly hatched, 3.95mm in total length, myotomes 14423=37.
Larva 1.5 days old, 3.95 mm in total length, myotomes 14423=37.
Larva 3 days old, 4.03 mm in total length, myotomes 14423=37.
Larva 5.5 days old, 4.28 mm in total length, myotomes 144-24=38.

Explanation of Plate 35
v 7%y g Aesopia cornuta Kaup

Pelagic egg, 9-myotome stage, 4 h after collecting, 1.60 mm in diameter, oil globules
0.03-0.06 mm, hexagonal meshes of the egg membrane 0.18-0.24 mm.

12 h before hatching, 14 h after (23.0-27.0°C).

Larva just hatched, 4.31 mm in total length, myotomes 144-33=47.

Larva 12 days old, 9.20 mm in total length; D. 77, A. 66, Vert. 10435=45.

Ditto, blind side.

Synapturinae No. 1

Pelagic egg, 12 h after collecting, 26h before hatching, 1.59 mm in diameter, oil glo-
bules 0.005-0.02 mm (24.0-27.0°C).
Larva just hatched, 3.45mm in total length, myotomes 154 33=48.

Explanation of Plate 36
Synapturinae No. 2 & + v > 7 ¥ & Zebrias japonicus (BLEEKER)?

Pelagic egg, 2h after collecting, 1.75mm in diameter, oil globules 0.015-0.07 mm..
18 h before hatching, 28 h after (17.0-20.0°C).

Larva 4h after hatching, 4.06 mm in total length, myotomes 13+430=43.

Larva 54 h after, 5.08 mm in total length, myotomes 10+32=42.

Larva 10 days old, 4.82 mm in total length.

Synapturinae No. 3 ¥ =w < 7 & & Zebrias zebra (BLocH et SCHNEIDER)?
(Egg diameter 1.6 mm, oil globules 0.02-0. 06 mm)

Larva 5h after hatching, 7h after collecting, 3.98 mm in total length, myotomes:
15434 =49.

Explanation of Plate 37
Cynoglossidae No. 1

Pelagic egg, 4h 30m after collecting, about 15h before hatching, 0.94mm in dia--
meter, oil globules 0.04-0.09 mm (24.2-25.2°C).
Larva newly hatched, 1.94 mm in total length, myotomes 10+431?
Cynoglossidae No. 2
Pelagic egg, 5h 20 m after collecting, 0.93 mm in diameter, oil globules 0.02-0.08 mm.
3h before hatching, 10h 20 m after (22.5-23.8°C).
Larva 10 h after hatching, 2.03 mm in total length, myotomes 11428=39.
Cynoglossidae No. 3

Pelagic egg, 4h 40 m after collecting, 1.00 mm in diameter oil globules 0.03-0.07 mm..
13 h before hatching, 13h 45m after (18.0-21.0°C).
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Larva 3-6 h after hatching, 2.03 mm in total length, myotomes 11+429=40.
Larva 3 days old, 2.98 mm in total length, myotomes 7+34=41.

Explanation of Plate 38
Cynoglossidae No. 4

Pelagic egg, 5h 30 m after collecting, 28-30 h before hatching, 1.17mm in diameter,
oil globules 0.03-0.10 mm (23.0-27.0°C).

Larva 2-4 after hatching, 3.07 mm in total length, myotomes 12427=39.

Larva 1.5 days old, 3.42mm in total length, myotomes 9+430=39.

Cynoglossidae No. 5
Pelagic egg, 3h 30 m after collecting, 0.71 mm in diameter, oil globules 0.04-0.08 mm.
Appearance of xanthophores, 3-5h before hatching, 5h 30 m after (30.0-32.0°C).
Larva just hatched, 1.94 mm in total length, myotomes 13+434=47.
Larva 15h after, 2.36 mm in total length, myotomes 8437=45.
Larva 2.5 days old, 2.64 mm in total length, myotomes 7+40=47.

Explanation of Plate 39
Cynoglossidae No. 6

Pelagic egg, embryo formation, 5h 5m after collecting, 0.73 mm in diameter, oil glo-
bules 0.05-0.08 mm.

3 h before hatching, 11 h 10 m after (24.7-25.2°C).

Larva just hatched, 1.50 mm in total length, myotomes 14424=38.

Larva 1 day old, 2.49 mm in total length, myotomes 10+4-37=47.

Larva 2 days old, 2.87 mm in total length, myotomes 9-439=48.

Larva 3 days old, 2.84 mm in total length, myotomes 7+33=40.

Explanation of Plate 40
Bothidae No. 6

Pelagic egg, 6h 10 m after collecting, about 24 h before hatching, 0.7l mm in dia-
meter, oil globule 0.12mm (18.0-19.0°C).
Larva 20 h after hatching, 2.50 mm in total length, myotomes 11+424=35.

Bothidae No. 7

Pelagic egg, 6 h after collecting, 5h before hatching, 0.82 mm in diameter, oil glo-
bule 0.15mm (22.5°C).
Larva 2-4 h after hatching, 2.02mm in total length, myotomes 17+21=38.

Cynoglossidae No. 7

Pelagic egg, 7h 30 m after collecting, 2h before hatching, 0.72mm in diameter, oil
globules 0.03-0.06 mm (23.0-23.5°C).

Larva just hatched, 1.46 mm in total length, myotomes 134-28=41.

Larva 1 day old, 2.02mm in total length, myotomes 11+430=41.

Cynoglossidae No. 8

Pelagic egg, 3h 30 m after collecting, 16 h before hatching, 0.69 mm in diameter, oil
globules 0.04-0.07 mm (22.0-24.0°C).
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9. Empty egg capsule.
10. Larva 12 h after hatching, 2.24 mm in total length, myotomes 10+32=42.
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Explanation of Plate 41
Bothidae No. 10

Pelagic egg, 8 h after collecting, 22-24 h before hatching, 0.97 mm in diameter, oil
globule 0.17 mm, wartlike appendage of the egg membrane 0.19x0.13 mm (22. 0-25. 4°C).
Larva newly hatched, 2.20 mm in total length, myotomes 11+424=35.

Synapturinae No. 4

Pelagic egg, shortly before the closure of the blastopore, 3 h after collecting, 1.20 mm
in diameter, oil globules 0.02-0.04 mm, wartlike appendage of the egg membrane
0.09%0.11 mm.

Appearance of xanthophores, 24 h after.

33 h after.

Appearance of melanophores, 61 h before hatching, 69 h after (17.0-19.5°C).

Larva just hatched, 4.44 mm in total length, myotomes 10+428=38.

Larva 2 days old, 4.66 mm in total length, myotomes 10427=37.



