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_ Studies on Larval and Juvenile Blennies in the Coastal Waters
of the Southern Hokkaido (Pisces: Blennioidei)

Kunihiko Tokuva* and Kunio AMAOKA*

Abstract

The blennioids are a large fish group of which many species live in the Japanese
waters. Among them, the members of the families Stichaeidae, Cebidichthyidae
and Pholidae are mainly known from the coastal regions of the northern Japan.
But the larvae and juveniles of them have not been studied enough because of
difficulties in identifying and collecting them.

Larval and juvenile blennies were collected from three stations in southern
Hokkaido; Nanaehama, Cape Shiokubi and Usujiri, by means of a fish-luring light,
larval net and dipnet, during the period from June 1977 to July 1978. The authors
describe and figure the larvae and juveniles of the following 15 species of the
three families, after dividing them into four developmental stages, though a series _
of stages could not become completed in all species: Neozoarces steindachners E
and Zoarchias veneficus in the cebidichthyids; Stichaeus nozawae, Stichaeopsis nand,
Ernogrammus hexagrammus, Chirolophis japonicus, C. otohime, Acantholumpenus
mackays, Opisthocentrus ocellatus, 0. dybowskis, Alectrias alectrolophus, A. benjaminii
and Dictyosoma burgeri in the stichaeids; Pholis nebulosus and P. taczanowskii in the
pholids. On the basis of the descriptions, a provisional key to genus and species
has been made for convenience in identifying the larvae and juveniles.

Among the stichaeids, the subfamily Opisthocentrinae is peculiar in the
inverted order of formation of each fin, the position of anus shifting forwards and
backwards according to growth, and the notochord turning upwards at later stage.
1t is therefore suggested that the Opisthocentrinae is an unique group of the
Stichaeidae.

Two types are found in the larvae and juveniles of Pholis nebulosus. Type I
is distinguishable from type 1l by presence or absence of melanophore on the
shoulder, different stage of appearance of the pigmentation on body and of the
pelvic fin, and number of the myomere. 1t could not be judged from these larval
characters whether each type is an independent species.
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HiTT 3 BT EbhIz, 2055, bo& bELOBEOHFAMBE LI BAREY - RER
fHE, SH 1I5EEEBL. 1., MEFRAODEER2EFCTLINDICRBERERRUII. sk
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OHEBRMEHBLhah - EBHISINT
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.. EHRREDIICHIY, BBV
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2T, T, HWRITEBIE RN VIR
AFHE— BRI  ofl Bl RiF 37,
R OBEEEL T, KESHIFER L 5
teALRE R A EF I E K ERBRFTH T M
HAEHREK, FHEKG X OKEEEREE
KitEL BtLeBL LT3,

HOKKAIDO

HHEEFE

ABIZEIX 19774 6 Bd»5 197847 BT
O, BEfEBRTBO-CERSE 3 BHEE 2L
T, WEWL X CERKELRFTRORRET
Tt (F1), FERERD EHARE
e 200W Ah4T) ik 3 EBOREERE
(Z2), Hfaxo + (O 80em, £3 210
cm, HH 1mm) Tk 3 BEEORBEE,
BIP+E (O%4%F 15cm, £ 5cm, HE
1mm) I3 FEECORETH 3,

BiAL 59 Pk v Vo CEEL, il
KRR EEFE E O AM K
(HUMZ-L) & U TRFEINI,

AT A DT BRI 12 K DIERIT R > TR 5 e kM
Inis, Fig. 1. Map shows sampling stations in
1) FFRHIH (Yolksac larval stage): &1k southern Hokkaido at which larv e
BEikh b PHZJNL DL T3 TT, HEE and juveniles were collected.

WD IRFBETH S,

2) fFRH (Larval stage) : IFEEORIMHE D, EHKMOLBMIE T 5, TRMEORES LU
EMERAOHRPHBING,

3) fABIH (Prejuvenile stage) : FAMD 6 HAMA~BITTIHHT, £ OAETIE, ML
BMVBIZEAYTERT S, Wi Bl IHEORENHEL, BMEZHEY 3,
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Fig. 2. Tllustration shows fish-luring light used for collecting fish larvae and juveniles.

BL

HL

RL - oL

Fig. 3. Hypothetical fish larva (A) and juvenile (B) showing method of measurements
and counts. AM. abdominal myomere; BL. body length; CM. caudal myomere; HL.
head length; OL. postanus length; RL. preanus length; TL. total length:
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4) FEAUY (Juvenile stage) : FH#EIZFEART 5, FHRCERALELL E&RHNHEREL, RAOHE
TRV FEELVIED B,

NS A REREOCLHT, I6MSOLENDZEAR, HEINIKA, B OKFR 2,

HERRAL (F3) BIUZDOFECKRTING, '

25 FATIRYEDY O EERH T COKEERE, HATRY D b BEERR T TORZIEE.,
| BB TREEOERUEI TRy b HHARR T TOKLER, TRMEOBREIYHE» T
BEE# 3 ToKEERE,

FIFIRfER : Ukt 5 ALPI 4Rk & T DKl

R E : BP9 6 BRFMD 2 WV id TREEHEM 2 T OARFE,

HHE: @EMERINIFORNTIZ, Wiks o BERENRS O,

HE: ELF%Bb 5 OERIC X » TSR . By, +RE2AVTRRELI,

B sV <Y EEE £ Y2 TREME STM-F BEH, 1/100mm ¥ CHRAIL Iz, 88
SEBIVCERBRT VY= STRAL S, BRELRZERL T 12,

BEBOAFRI L P RERBOIEIRBOFERIL Russell'® -7z, HEARIZIEF & A Y Ma-
kushok® E-TOTHEIIL 1203, —&, MFD KHE- T3,

Table 1. Data and method of collection in larvae and juveniles of blennioids from the southern
Hokkaido. Im. larval net; Ll. fish-luring light; Dn. dipnet.

Collection No. Date " Station | Time | Vvater temperature | ypoog
- PRota at surface (°C)
1 June 7, 1977 | Usujiri 10. 00~10.10 12.5 Ln
2 Jan. 13, 1978 | Nanaehama | 18. 00~19. 00 5.8 Ll
3 Jan. 25, 1978 | Nanaehama | 17 40~18.40 5.0 Ll
4 Feb. 9, 1978 | Nanaehama | 18, 10~18.40 3.8 - Il
5 Mar. 2, 1978 | Nanaehama | 18.20~19, 00 2.0 Ll
6 Mar. 9, 1978 | Nanaehama | 18, 30~19. 30 5.2 Ll
B Mar. 13, 1978 | Usujiri 15.30~16.40 1.8 In
8 Mar. 16, 1978 | Nanaehama . | 19. 00~19.50 5.0 Ll
9 Mar. 26, 1978 | Nanachama | 19, 00~19.45 9.0 Ll
10 Apr. 13, 1978 | Nanaehama | 19.30~20.20 8.0 11
11 Apr. 17, 1978 | Nanachama | 19, 20~20. 10 7.0 Ll
12 Apr. 26, 1978 | Nanaehama | 19, 30~20. 30 8.0 Ll
13 May 5, 1978 | Nanaehama | 19.40~20,20 8.0 L1
14 May 8, 1978 | Usujiri 14.37~16, 05 8.3 Ln
15 May 9, 1978 | Usujiri 9.87~10.17 8.0 Ln
16 May 16, 1978 | Nanaehama | 19.35~21. 30 12.0 Ll
17 May 22, 1978 | Nanaehama | 19.45~20, 30 10.0 L1
18 June 2, 1978 | Usujiri 15.30~16, 20 9.8 Ln
19 June 2, 1978 | Usujiri 20. 00~20. 40 10.0 L1
20 June 3, 1978 | Usujiri 9.30~10. 20 11.0 Ln
91 July 6, 1978 | Shiokubi | 15.00~16.00 10.5 Dn
29 July 15, 1978 | Nanaehama | 90, 07~20. 40 14.8 Ll
23 July 22, 1978 | Nanaehama | 20,11~20.58 16.0 L]
BERexw

HX+*F Cebidichthyidae

FROHMRIL, FHUELLEBEL, RRT2, IMREED 309% BLE, 35% LU ORI
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E‘T%o gﬁtgﬁ‘id‘ébxzﬁt%é‘c@gl/: EB%’JK%J%%’&I/&L\O

MR (HAMIEHAN) OBORRE

la. T9HEE 3T~39 Bk, 4T~49 AT, BMEEEIREASLED v £\, M 15, 75~78 Bk,

FRBEEPORPIC T AR B ABIIES v e
-------------------- »~F A+ ¥V E Neozoarces steindachneri Jordan et Snyder (p. 20)

Ib. 2 27T~30 3%, 82~85 k4 C, BMERIBAREEL »Hv-. BiE: L5k 82~92 B4,

Iﬁﬂ%ﬁ‘ﬁ*b ##’*ﬁ;ﬁ'ﬁi ’C'D%IEEP%J:FT-EEEﬁiE&' ..................................
................................ B X ¥ Zoarchias veneficus Jordan et Snyder (p. 21)

NF4 b#2KR Neozoarces steindachneri Jordan et Snyder .

uﬂ:#ﬁﬁm1wsﬁ3ﬂ1358105ﬂqﬂw,Emmnmfwﬁ*yh?ﬁﬁénto%ﬁ
BRI T N THARICEY T 5 (R2),

Table 2. Specimens examined and developmental stage in Neozoarces steindachneri.

Collection Specimens Number of Body length Developmental
No. HUMZ-L specimens (mm) stage
7 : 00261 1 17.91 Juvenile
14 00366 10 .l 22.12~24.63 Juvenile
R
1) #AH K4

WhE XXXVII~XXXIX, 47~49, B#f I, 75~78

EIEL L RACURT S, IMIREOITHN /3 IMBT 2. BEBMHFOERRA LNV, K
FIIERICGET 5, HWHIRIERIKHET Y, EBEERRETEREL bEV, HHBUI L F0H0Th
BLEWLD, BELHE, BEREBFRIOLZOIMEOE20~21HTHr kT 5, FE#iI/D
IVEHEELOAETE, BHEIEDLRI, v :

SEERICIE, Wi G IR B - CEMEBRARITET 5 1AM D 3, BIEEPRY, BEFS
b EHSEOBERBBINT 5, BEL BELER 2R Sic, SRORGRRBUIMT S
P, BRADL 5 Z@EEBSUIERL BV, GREFRICH > TZBHEEH» BRI THARKNAET
%5, HESOBFREEBATD S, '

Fig. 4. Juvenile of Neozoarces steindachneri, 17.91 mm BL (HUMZ-L 00261). Scale
indicates 3 mm.

32 FHATEHITEENHET, BBLKEIS L L, BICEHLBHLEELOETS
LETHEIILNTNS, b DRI, WED PRFLIL A X F FRIBYT 5, a5 tey.~
FOTIYEENS 3T~30 K, 4T~49BREH LB LM, NF A FF R Neowoarces steindachneri i
HEEINT,
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hZX++ Zoarchias veneficus Jordan et Snyder

M AR 197843 A 13 HB X5 A8 AL, BRICBOTHRAR » FOEM Iz, BE
B AR & AU BN T 5 (% 3,

®E - EM: tEEEHBREEKOY Y REARFROME

Table 3. Specimens ined and developmental stage in Zoarchias veneficus.
Collection Specimens Number of | Body length Developmental
No. HUMZ.L specimens (mm) stage
7 00260 1 16.00 Prejuvenile
14 00318 1 23.13 Juvenile
14 00367 9 19.57~22.11 ~ Juvenile

oK :

1) HARTH X 5A

FH XXX, 83, B# 1, 88

FREVCRCHURT 5, HARGOR L 281 1/3 KBS 5, WED FHIPENALNE, &
BERIERIET 5, HHABEMICHE b, HNEERBRATRIEL hE, FHBIZL 27491
BRLZVY, BEIHEN, BEIZEHEPRL H BA MEOE220WTH» 5T 2, mKkid/h
IVRBHELIOET S, o0,

FRICIE, Glih 5 RPHY) > TEMBERERRICGET 3 1AEND Y, COBLHEHEKD
RERBOHAT 5. BBO LS X TWERO LH 2BRCIERICE, BEE Y hHHicL%D
BREBIHT 5. FROBRRIIEHOEER BEOKERS & CENETRONE YR 2665
‘C'ﬁ};{ﬁ? 5 [

2) HEAH 5B

HH XXVII~XXIX, 82~85 B I, 87~92

IR AN S, B RAMET 3, AREIIIEE ALY KSR I3 55, HEIEPRIC
BHo THREOHBR AN ARET 5. il LOBBORERIC I MNEGRINS LN S, EROGY
REB|BTH 5, '

Fig. 5. Two developmental étages of Zoarchias veneficus. A. prejuvenile, 16.00 mm BL
- (HUMZ-L 00260); B. juvenile, 22.13 mm BL (HUMZ-L 00318). Each scale indicates
3 mm.
R FHARGECAENS N A XU RT3 05, »XFFHEBTELEA N
7o B6IT, WHEN27T~30M, 82~85BKETH S L L, BIVBEIEEDE 19~21 W TFhoiss
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D, 1M8T~2BETH5 L b b # X+ ¥ Zoarchius DEE T b 5, RBITIIAID 5 4 s
BDLRTVB D, 4t%§i§ﬁﬁmuuiwxﬂo)zm>ﬁm?5 #-T, ThoOHALFETERL

26
AR, FHERVERCEL, 2L THRRSRORGRINIHET 5 HAMMICZ - Th, I

PEEROLL TR THRELEETH 5,

SYIIHLE Stichaeidae

AR AP RCARL, P ERED 36% LI L 50% KWICAIBL, BEos 80 282
LETHBTIONS, FHETIR6ENS B I EETERL I,
FRFEFRIL = o 20 R OHFRIH RRIBLS 5%, BBL Uﬁﬁ’@E‘WEiCEBUL 55,

FR (FRAMEFAN) OHOBRE

la. JEFNRGEED 4096 L DRIICALETD <+ v overee ettt eanieeaneeeaneennsrnasenns 2
1b. MCFIDMENLARD 4096 Lk 4696 RBOBEITIE D oo ceveremorverireierioees
lo. RLPIDALEIAERED 4596 Bk 5096 KREEOBBITID <+ vvverrvrrmrennreenenrrineenonas 4
1d. ICFIORIBILGED 5096 ik 5596 KBOMRITH D v v ovrrrerevemneriieoiierieneines
2a. BE%T 16~17+4o~41=‘56~5s ....................................................

2b. ﬁm&u 5~16+45~48 60~64 ....................................................

ceeeees 74 R Chirolophis japonicus Herzenstein (p. 28)

3. ﬁﬁﬁﬂit 18~19+44~46 62~65 ------------ AY v ¥V REOME Alectrias spp. (p. 36)
4a. ﬁﬁ&lt 14~15+2s~32 B DN

- AR HY Brnogrammus hexagrammus (Temminck et Schlegel) (p. 26)

4b. ﬁﬁj&ﬁ; 23~25+39~45 B2 {1 N 5
Sa. fhMIIErh#eE e By SET 5, BB 45 oo i e

------------------------ ¥ 43 ¥v 3 Dictyosoma burgeri Van der Hoeven (p. 39)

5b. i BAERENI, ERHEHIL 40~44 - i i e s 6

6a. EIHIMHIT 40 oo #y Opisthocentrus ocellatus (Tilesius) (p. 32)

6b. BEpHisiL 42~44 ... .. s w5 ¥R Opisthocentrus dybowskii Steindachner (p. 35)

7. BEET 21+29=50. WEEK, BEHOECE 2T 13~16 DRANEFINDSB oo cvvere e
---------------------------- =S Stichaeopsi.s nana Kner et Steindachner (p. 25)

ER (HANNEHRN) OEOBRR

la. FTFRIERD 4096 X D HICALET 20 BAEAIIDD - vcvovevrerrerarionrereoneersorsennnnss 2
Ib. ICFIORLBIXERD 40% Ll 459 KBWOMBICDH 5o BIREDIIELS <+ crrvreorrerireoeenenend
le. ELPIOAIBILGRED 459 Ll 5096 KBEOBMITI D v oeevcerrrrenrrrrrerereneneonns 5
1d. ECPIOTUBERHED 5096 Ll L 559 RREDRPRITE D oo ovrvrevrrererrremioinnnereeronns 7
2a. T 16~17+40~41=56~58, BHIBIZRAEDI sy WRESA B+ o oo e evvrernernnenn
.............................. & =9y Stichaeus nozawae Jordan et Snyder (p. 23)
2b. HIHBNL 15~164-45~48=60~64, FHIHKDOBERD S, %62ﬁ
................................ P EVE 0’”"010])’"8 ]apmwus Herzenstem (p 28)
Sa. IEEMEMEL 27. SERICHEEMSII. WL B, W T2, 9 2 P47 Ke
.............................. R4 2 #y Acantholumpenus mackayi (Gilbert) (p. 31)
3b. JEMBEEIT 18~19, HHRIRICIEEID D Do BIREILIIL v vereererrennneeeonesonennnes 4
do. GRECRERWAIFL, FRELETS, B 142 5K
.................................. * ) 1\..}.7, Alectrias alectrolophus (Palla.s) (P 38)
4b. ﬁkiﬁm%em@ﬁ:m\ R N I A
-------------------------- & p ¥R Alectrias benjaminit Jordan et Snyder (p. 38)

Bo. MEANEHICEL, MELRDZHMTRARCARNALRS, BEOBERKS & TR
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AR IME TS o Y o v 7 v X v R Chirolophis otohime (Jordan et Snyder) (p. 30)
5b. ﬁ%ﬂx‘l‘ﬁ&d’?&bhﬁ#ﬁft R EREN L, BB cooereer e
6a. lﬁﬁbtab%o LT 14~15428~32=42~47, WHITCH%E. SECREXRNT
yse vieieies mRY HyY Ernogrammus hexagrammus (Temminck et Schlegel) (p. 26)
6b. mmtm\o AL 23~24+45=68~69, WHEOBF MK L 0D, KMETROK
HreBBRERAETS - & 4 F v ¥y R Dictyosoma burgeri Van der Hoeven (p. 39)
Ta. WEEEIEH Do BEKMMERTD «-oovvvrrtiiriiiir e F P 8
Tb. BEEBZIE\ . THERHEDI LU RUS oorrerensre e e e 9
8. #imss 21+29=50, MMECEEROERCE T 13~16 FloRBREHH S -
............................ = 3> Stichaeopsis nana Kner et Steindachner (p. 25)
9a. %‘%ﬁﬁi&u 40 uTo ﬁﬁaktiﬁf: D{*Ebtﬁﬂ“@t e RARRRHBL v
: . #s> Opisthocentrus ocellatus (Tilesius) (p. 32)
9b. %%%%&u4%d4 E&uﬁg&oﬁﬂfg P L X DL b STRTRPRPIR
------------------------ Aw 5yt Opisthocentrus dybowskii Steindachner (p. 35)

oo BmFl Stichaeinae

#MxH Stichaeus nozawae Jordan et Snyder

B ARFAIZ197841 A13 A2 3 A9 Bit, tERKSOTERITRESNIL, KERKE
12 FAETEID b HEARTHICENT 5 (R 4).

Table 4. Specimens examined and developmental stage in Stichaeus mozawae.

Collection Specimens Number of | Body length Developmental
No. HUMZ-L specimens (mm) stage
6 00220 S B 23.18 Prejuvenile
6 00223 SRR 8.54 Yolksac larva
6 00224 t9 | 8.23~9.68 Yolksac larva
2 002356 »1 12.72 Larva

wne:

1) fFREEE X 6A

% 16~17 +40~41=56~58

it MY 3. IIMAEED 40% X HEIT, & 16~17 HETICMET 5, b3 h i B DS
B3, ERFBIERRTD 5, FHOBEIR E -1 CBRINT, —EOBROANBTFET 2. B
sEOEic:, BEOREIHRINED TS, WHOBRIZE -2 AENI.

ERpic L, T 1 B X RS R EORIROBARIS H 5 . WEBIZ L EORE
FHH A BND . WLEOEMIIZ5E HLEOEMIIE 15, B IEEFRITHST, gl
11121 BOBROBEFMMSEET 5, T, HOBF TR, FREMWCH-TRIZ 10 fEDEIR -
OEAFBBHRTRBEINS,

2) f+AMH K 6B

% 16+40=56

BAEROEIIEE AEBLEV, BREBAERRTH 5, TREES S VP RBEEDHRL I E
b, TREEC 14 MENALEDENE, EOEFOHHTRICA-T, FHEICLLE] & &®/7T
9 EOEROBERMHSHERT 5, TRENOBERBIFLEL, TT ORWBHICALNS X
5iILD,

3) #HAmm X 6C
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Fig. 6. Three developmental stages 6f Stichaeus nozawae. A. yolksac larva, 8.54 mm BL
(HUMZ-LOO223);B. larva, 12.72 mm BL (HUMZ-L 00235) ; C. prejuvenile, 23.18 mm
BL (HUMZ-L 00220). Each scale indicates 2 mm,

W LIV, B8 39 (&M%), WM 14, B#E 15 %E 16+40=56

ﬁ%f%@tﬁb,%ﬁﬁ¢mi?§TéoﬁEQWEQRﬁKMﬁTEM,ﬁ%ﬁ&tw&n&
woﬁﬁ%%@<%ﬁ§um<xhﬁﬁb,E#wﬁﬁaoﬁﬁ@ﬁﬂ%MuTmEﬁiéoﬁm
%wﬁMQ%@iwdzﬂwﬁxoE%ﬁﬂ@%@ﬁ@u,W@ﬁﬁ?ﬁ%?ééoﬁﬁﬁ®ﬁ¢ﬁ
DOEFHEICIZIIT 1, SWT L EORGHMH RET 3, BPRITI2 BEERIC | HS>0RE
FEhMAEND,

%a:*&Eﬁu%%&1&AHAW4h$&68@ﬁﬁms,Mﬂmmw>®ﬁ%bt¢¢1ﬁ
UEEH Stichaeinae © 4 v 2 © B Stichaeus BRI Z2BETHIEERL NS, LB i Ehigde
WHEFERIRRRITIX, 292 ¥ > Stichaeus nozawae & 3% % 8. grigorjewi O 2 T B,
mﬁmﬁﬁﬁ&,%ﬁ%&a;wsﬁﬁﬁm;of%ﬁmgﬁvsa(isn :

Table 5. Comparison of meristic counts between Stichaeus nozawae and 8.
grigorjews. (After Makushok 1958).

Species . Vertebrae Dorsal fin Anal fin
Stichacus nozawae 14~164-834~41=48~55 XLIII~LI I~1I, 33~37
Stichaeus grigorjews 16~16+42~45 =58~ 61 LIII~LVI I, 41~43

*ﬁﬁﬁ@%ﬁﬁ%ﬁﬁ4&%l?éb,é?ﬂ%&ﬁ39?®50CﬂB@ﬁﬁﬁ&ﬁiﬁvmi
<~ﬁ?%°§k,hﬁ(ﬂ%)w;nw.fﬁfﬁ@ﬁ%%usﬁﬁﬁab,#Hﬁmﬁﬁmﬁw
m%@%m%ak&mo$ﬁﬂﬁmlﬁasﬁmwﬁu,3em,§$®ﬁmmﬁﬁ¢m@&bt%
ERBYBALNE DD, 2vzdvREEANI:,
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IJHY Stichaeopsis nana Kner et Steindachner

WE TR 19785 A5 AL 5 A 16 Bit, LERKBWTEAIT, 2L T6H6HIK,
PERICECT 2 e@TREINI. FERBIFANMY o AWM I TIHRYT 3 (X 6),

Table 6. Specimens examined and developmental stage in Stichaeopsis nana.

Collection Specimens Number of | Body length Developmental
No. HUMZ-L specimens (mm) stage
13 00338 1 9.55 Yolksac larva
13 00339 1 11.40 Larva
13 00340 1 13.96 Prejuvenile
13 00341 4 11. 60~13. 50 Larva
16 00361 1 16.43 Juvenile
16 00362 1 15.69 Juvenile
21 00385 1 15.23 Juvenile
21 00386 8 14, 94~15. 67 Juvenile

oW :

1) FAu K 7A

s 21420=50

HBRARET 2, IMEEOB L z9R, FE2FEHTICMAL, FHJILALCBD LV, BE
ORWMIIEMIRTH 2, WHEEBEOHE': T - L BRINT, —HOEEOAVEET S, B
OB, TREFR IVCEEZOFEVERINED TS, MEOBRIIZI -1 BDLN
b AN

BRI U BEERRE, SR 2 E LB FOWRICWI0ELh 3, BROBEFR
Baid, HLEEERIORISIC 4@, B LPEFRITE > TIOBBEED 615, KBEFOFREMTI,
BLESEOHATIEMEL L BEREHGFET 3, 361, BREELFCD 2 BHOERTH -
T, 10¥FORGEFRMEHIE X,

2) FA B 7B

5 Es 21+29=50

FEMOLIZII E ALERL IV, BREBIIVC RALBRT 2, HEORESBAEDENS,
MRS JURBEOERI BT 5, MEEEIIAR TRV, L7 12E0RM#EN TRMEDOT
WA, EMEFERRIC, 510 LEOHRITHEL - BaFRSHIRT 3, BHRORHR
OREARBO 12, BEEELFCD 5 REARMAYIEHEET 5,

3) HEARH X 7C ‘

e 45, MBE 25 (2ME4R), BN 14, B 16, HEigK 21+29=50

BRI EBRL, BEEPITHY S, WS ICBRMEERRHHCHEL, ERGET 3,
HHROFENGHBL, HLACBRCGET 5, MMIIVIIREEBIETES S, BBRIKALT
553, ME&RI2A LN,

BAFERINEES LW, 855, AES JOETRE OTHERRICH S 1t BT 5,

4) AW K 7D

K XLIV~XLVI, Bk 25 (244%), B# 13, Kk 15, MEME [ 4

FIHRICR A < 0 B, WAL BHAROZHHRL, FME bHIBETL, VWIREML
Wiz 3, ABETHETH S,
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Fig. 7. Developmental series of Stichaeopsis nana. A. yolksac larva, 9.55 mm BL
(HUMZ-L 00338); B.larva 11.40 mm BL (HUMZ-L 00339); C. prejuvenile, 13.96
mm BL (HUMZ-L 00340); D. juvenile, 16.43 mm BL (HUMZ-L 00361). Each
scale indicates 3 mm.

REFRBWIFELEE, SAL I OREEECEREL, RICKBELE: BREECRETH 5, B
HE LS ORAHEEFILREAR: 25, EROEHIIBBETH 3,

ER RHFRUIHEED 21+29=50 Th 3 ¢ & THBETT 6N, Makushok® HRFLIz 4 v
T4 O HA Stichaeinae Dz H & Stichaeopsis nana iz k< —ET 5, 1z, FAW RIS
O ORFR, BMEE RS OBBOBRIT 10 FIDREREE DL SNTV3, AFETR
BU BT RROKEE b > T 3,

AHFROBEHIFAPCT TRBD LN, REERT 2425500 DL VRIHRT L
96, COMOHRFPHIIFHED X ORKUEE 25 h 33,

LALHL Ernogrammus hexagrammus (Temminck et Schlegel)

HH: FRFRIZ 1978485 A16H, 22 HB 1006 A15 A, TERCBSCTERTTRESI N
2o FERBRBIFRBIRD > RAMICHNT 5 (% 7),
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Table 7. Specimens examined and developmental stage in Ernogrammus

hexagrammus.
Collection Specimens Number of Body length Developmental
No. HUMZ-L specimens (mm) stage
16 00358 1 6.76 Yolksac larva
16 00359 30 - Yolksac larva
16 00359 34 — Larva
16 00369 9 — Prejuvenile
17 00363 1 8.1 Larva
17 00364 1 11.56 Prejuvenile
17 003656 13 9.19~ 9.48 Larva
17 00366 37 9.47~10. 07 Prejuvenile
22 00387 1 14.09 " Juvenile
22 00388 4 13.11~13.59 * - Juvenile

ge:

1) FAaTH B eA

bk 8 14~15+3_1~32=4_5~47

HRRART 5. IMMREOFRI D LA, BUBBTICHL, bFLICIPRMED, MRy
AEND, BRKWIEMRRTH 5, WHEBEOMAEI I - 1 BRIN TV, ISR
12U 2O RMERE - TIIMEM 3 T, BEPROBMIIIIEESH o TP CHEET 3, B
HogERlic, TRMBOFRESERINED TW3E,

HLEOHMITIX, 4 MOR L ZREREMNA SN, HEE ORI —Flickpk o BAFRILY
Ho BEFOFRERICIZ, BATIERL: X2 WECRGRMEBALNS, BHBRBLITE,
HoROBAFRMBEIN G,

2) AN X 8B

sk 14~15+31~32=45~47 - -

BREIIL D<A B, FIHERIIK 3 23, BREKRBIIV JALET 5, BRI
IhTHizv, TERBEOBENICK L2 12R#EERNAON S,

BAFRIBIRCD b It BT 3, WLEOMEICIR, X225 EB0RROBERMRHSET 3,

3)  HEAEIM 8C

Wk 40~41, BAE 27~28 (SHA), WKL 16, B¥ 14, B8 14~15+31~32=45~47

HBEAMMOEITITE AEELL 20, HBHRHR EEL, BB I CHhE 2, Bkt J0ER
Fidhiz H B, ERET 5, FHEL JIOBMEORENHIL, 208 EACER TS
5, MEORERZBMICA LD NG, HWILEOHKHORARIIEZHML, Iz IEmEEsns,

4) AW X 8D

Wi XL1~XLI, Mk 27~28 (£¥R), MM I, 3, BEK 14~15428~29=42~44

BEHOHRBLL 20, S BERIIH T HYHREL, Tl ABI2HTY, VI ER
LIS, EFBROBEMIZA L NIV,

BARRIERN: Biczhrh 1, REOHRC 2 @, JHEK 2 @ JOEREF O LRI
1ED S RT3, 31, Bl OB BEAaRRyBIIHET 3,

¥ EE - E® 24 XU H Y Ernogrammus hexagrammus O A {LEHED b ARG 58
B ARMOELZHSLHITL T 3, 212, FHY dAROFARMDL - HAH I TOMEKER
WU I, b1 X 3 LABOMFADKEIS, BHEEDS 15+30~32=45~47 TH 5 L &, FAFH
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Fig. 8. Developmental series of Ernogrammus hexagrammus. A. yolksac larva, 6.76 mm
BL (HUMZ-L 00358); B. larva, 8.71 mm BL (HUMZ-L 00363); C. prejuvenile, 11.56
mm BL (HUMZ-L 00364); D. juvenile, 14.09 mm BL (HUMZ-L 00387). Each scale
indicates 2 mm.

KTRMEDOFE LicBARMBH S L L, BLovEM: BECHBEORENHEL, 70%EK

KEL TRIEEODRENERINS LETH 3,

APRTHEAL 12 Ch & OHFRIL, BERDS 14~15+28~32=42~47 210 BADITLY, B
BRIBORIBCHEEEROBENIES OFEL L —8T 3, #-T, Chd ORFRP LY
HOXEEL 12,

$77, AHFROMERIZES, M B EEs L 0EBOIECHEL CESitET 5, COME
Bz =) A > Stichaeopsis nana £ Z 1R TH 53, UL, BEOERKIZZIF Y X b B
FEANBIC BT 5 ¢ LB 12,

2749 HEE Chirolophinae
789 ¥ 8  Chirolophis japonicus Herzenstein

W AHFRIL19784E3 A2 HE 4 26 Ait, tERRIKSWTHATCIREI N, SSEERE
RAFRET & AR ES T 5 (kR 8),
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Table 8. Specimens examined and developmental stage tn Chirolophis japonicus.

Collection Specimens Number of Body length Developmental
No. HUMZ-L specimens (mm) stage
b 00219 1 8.15 Yolksac larva
12 00331 1 28.78 Juvenile
12 00332 2 27.58~29. 05 Juvenile

iR

1) HFRAEH XA

B 16+48=64 :

RiZHEE BRT 5. FIHON 1/3MHET, 16 HEHTRAET 3. bIbIIBENRS,
BRABSERRTD 5, WBEE, BEKIERCIT ) RERE> TIMER 2 TH—E
DEHTD 5, BWIBITIE, TREEORESERINBED T 5. BRORERIDIERERIC 1 {8,
B2, AHOTHESI 1E B IEHLEORNIK 6 @AHT 2. BRBOHHOEREMIT
i, BRI L TORDR O RARKIHH 20 A 50 B, WLE OB X EFRIEL CIRER
DREGRIH 1 FNCI 5, RWHWOMMIT 2 4 HORROREFHIAT 5.

Fig. 9. Two developmental stages of Chirolophis japonicus. A. yolksac larva, 8.16 mm
BL (HUMZ-L 00219); B. juvenile, 28.78 mm BL (HUMZ.L 00331). Each scale

indicates 3 mm.

2) HAM 9B |
Wi LXIL M 45~46 (2%, MK 14~15 BIEE 5 (2MZ), MK 15~16+45~46=60

~62 . .
R OEES L ERCSHRORRERYA 505, FHRMII ERL, BMEPCITET S,
LR LB REE: R CET 5, REIRAICMNET 5, £##KI+HHICHEL, EBRITET
%, .
EREF L 1 BB JOEHEEELT OEflic 4~6 BORARIIB D 5 It HRT 5,

8 AHFAIIHEED 15~16+45~48=60~64 ThH 3 & » 6 Makushok® HHERLUIZY .
v 7Y ¥ #EH Chirolophinae BT AEHTH 3 L EA Sz, LB kg, JLinEl®s
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BRI X 2 7930 # Soldatovia polyactocephala, 7% %>

dt k. & E £ #® 31(). 1980.

A Chirolophis japonicus B3 X000 .

VI UX R C. otohime D IWHHNHT 3, Lo ORBHROERIIRICRINS,

Table 9. Comparison of meristic counts among three species of Chirolophinae.

Species Vertebrae Dorsal fin | Anal fin
Soldatovia polyactocephala 16+45=60 Ly -1, 42
Chirolophis japonicus 16~17+46~49=63~65 LX~LXIII I, 456~47
Chirolophis otohime 16~17+48~51=64~68 |LVIII~LXI| I, 44~45

5

FHF RS 15~16 +45~48=60~64, ¥HE 62 BRICBHE LR 4~558ET H 3, Ch
S DRBUZ 7 H L #IT L HiEL, 351, FRATPERERORES DL b 79 ¥ #RAD
FBIEETO 3, cheDo ems, FHFRE 79 £ RiCEEL 2,

Va7 982 H Chirolophis otohime (Jordan et Snyder)

M R 1978E3 13 B L5 A8 AIZ, HRICBNT

BB RGBT & ARICHN T 5 (& 10),

Table 10. Specimens

WA NTRE SO, BE

d and developmental stage in Chirolophis otohime.

Collection Specimens Number of Body length Developmental
No. HUMZ-L specimens (mm) stage
7 00262 1 18.10 Prejuvenile
7 00263 7 16.96~17.71 Prejuvenile
7 00264 4 - Prejuvenile
14 00265 1 26. 23 Juvenile
1 00266 1 29,07 Juvenile  _
14 00267 2 —_ Juvenile
14 00268 80 26.10~31.40 Juvenile
o

1) HARH = 10A

HEHE LX~LXVIL, B 43~44 (£ ME) :

HRECHRT 30 IMREOTRE O DURMBIEL . W1 BRI ES HIETHL 5, Bk
RIRALICHEFET 525, BRI L2, BBE, BHESS I FREMEIL L EL, BT,
EHRIO 322HAHCHRL 220, SRS EED S 5 1704, _

HHAE SWUETRS XOBBEECH  TRERESALN, 205 ]S EAZ FIS-TRY:F-X 7 )
VAT 5. EROGBHRIRBES IREEPET 5,

2) HAH X 10B

W LXI~LXII, M5 1, 41~42, 4 2

RIS IR A SN 5, BMEIC 2MEDED 55, MERRE, EHR+HCHET 3,
EHEREIIEM B THEL 5,

RIS DR & 2 MY > CHIIBE BT 2 1 EAENH 5, HHITIE 9 fHORE @D A & 1
5o HRIEFRREE, Wittt BERMOMHL ZVEIES 5, EROBYERIBGS - 24527
BEET 5,
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AR 29.07mm OEETE, AEROEEHMOLFMHRELED 3 & &b, REOLRIC
aNHBRT 5,

Fig. 10. Two developmental stages of Chirolophis otohime. A. prejuvenile, 18.10 mm BL
(HUMZ-L 00262); B. juvenile, 26.23 mm BL (HUMZ-L 00265). Each scale
indicates 3 mm.

5 AEOHMSAIZ, BATMTRERICS  OERIEISA SN DL, RS, M
DIED 45% Ll L 50% KEIMET 5, —KH, 7HF R Chirolophis japonicus iZHEAFIRAIIZIZ
LA E GBIV, BEHCEROEENDH D, IIMREAO 0% & hEIciBT 3, b D
BUITERE 2T SIS IRATH 5. LHYW e hid, LBERERRECRABRIKY) 2 v
Ux LK C, otohime BILETIHF L RO, 279X X Soldatovia polyactocephala H35y
T 508, FHEH HHERS ICBBRMCRUING (£ 9),

¥ H 2 HE Lumpeninae

X4 AHL Acantholumpenus mackayi (Gilbert)

MHE: FHAIR197846 A2 HLARRBOWTEMITREI h iz, BEERBIHARICEYT
3 (& 11), :

Table 11. Specimens ined and developmental stage in Acantholumpenus mackaysi.
Collection Specimens Number of Body length Developmental
No. HUMZ-L specimens (mm) stage
19 00378 1 38.62 Juvenile
19 00379 1 - Juvenile
19 00380 9 36. 00~38.50 Juvenile
W
1) #AH K1

Wl LXIX~LXXIT, B 1, 47, BE#E 1 3, #pHidk 27+50~51=77~78
HIZEL L BV, IFRGEOFRE YW RARE, B27HE TR, BRI LEL, B
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ﬁﬁ*mivﬁwsoMﬁm%b<E<rka<,w5®m1w6m$?5°%ﬁ%m+ﬁwﬁﬁu
EXiCET 3,

Eﬁvu,iﬁmlm,iﬁﬁ%mZMBJUEﬁLm2@@&&@%@§mwﬁ$¢aoﬂ%@
%ﬁ#ﬁu,wﬁwﬁTﬁmlﬁ,mmﬁ%mtﬁmlﬁtTﬁmlm,:5K$ﬁﬁﬁ®tﬁm3
ﬁﬁﬁ?éowwmm%é#mwﬁmﬁﬁb,1%&%%%&?%OMﬂ®§%Tﬁkmlﬁ®Eﬁ
@%@imw&enaoﬁﬁﬁﬁwu,3@@&%@%@*@Mﬁﬁ?5°wmm*ﬁmugﬁ@w
@ﬁﬁb5oﬁwwumﬁméﬁwﬂéﬂmwbb,ﬂﬁﬁkmawmﬁwﬁof4ﬁ®mﬁ®%e
%@ﬂﬁanaoEﬂﬁﬁmﬁof—ﬂwm%@%@#mwﬁﬁ?soTEMﬁmazﬂmﬁwmw
TRESEEHMA LN S, \

Fig. 11. Juvenile of Acantholumpenus mackayi, 38.62 mm BL (HUMZ-L 00378). Scale
indicates 5 mm.

R FHARHER 27+50~51=77~78, ¥ 69~72 B BREE 2 M AT BKGR J AN 1 8K 3
BEORK#N»L, vrxH Lumpenus sagitta > 4 23 & Acantholumpenus mackayi T 3
EEA BN 5, Makushok® i X if, MfECIXEEEICE 1 Pie b ODIKHL, BETIRBI 28K
Tho. FHRABECHC2HE LD LKL T, 24 AHCREEINIL,

F¥HhZXF++¥BEE Opisthocentrinae
L Opisthocentrus ocellatus (Tilesius)

HH: FRFAI977E€6 A7 R, BRARBOTHAL» T, 2ULT 197843 B9 HMS 4
R 17 BOMiT, tERK SV TR TRE I AT, EHEERRE TR, HANHIS Lo RAaDIC
YT 5 (& 12),

Table 12. Specimens examined and developmental stage in Opisthocentrus ocellatus.

Collection Specimens Number of Body length Developmental
No. HUMZ-L specimens (mm) stage
1 00326 1 22,07 Juvenile
1 00327 3 23.80~26. 10 Juvenile
6 00221 1 13.26 Yolksac larva
6 00222 2 10.48~12.26 Yolksac larva
8 00283 3 12.09~12. 79 Yolksac larva
9 00296 2 14.15~15. 33 Yolksac larva
10 00321 2 13.67~13.85 Yolksac larva
1 00323 1 19.95 Prejuvenile (A)
1 00324 1 19.45 Prejuvenile (B)
11 00325 2 18.43~19.13 | Prejuvenile (A, B)

L

1) FRNY B 12A
Btk 24~25+39~40=64~65
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HiEE L RET 3, FFREDTRE DV RARY, B23BHTICHL, bDIF»IIBENE
%, BRFEIERRTD 5, HHEBEOHEI T - BRINT, —EOBEEDHLVBFET 5,
TEMBOTHIC, BMORELBERINED TS, BEOBRI T 1(BDONIL,
I L R BAFEELS A bR, FIRCKE, BEhc 1E, FHOTH&SIC 1 E J0RH
OEEE 1 BORRBERIENSD 5, 12, HLBFOHMCIZA 108, HLEOERI 15K,
2L THPRICH - TEBTiItits L2 1 BORARMMEET 5.

2) FEAEIH (A) X 12B

48 56, BEE 36 (%), MMk 14, BEE 12, HHEK 25+40=65

BRI KA 8 3, BROKBIIERRO T s ThH 5, TRUES LU LREEOHRSIHE
33, Wi MEICHANTR S hisd 508, BRIGEL 2V, TRl MR TET 5, B
TR 125 & BEHRIC 44, 2L THIBICIE 4 EOBENED N5, VIR bEK
18 1UR/JAN
TEH: IHEEHCEGRESIHET 5, BHERVORGRIEKOEH ICH - THEY 5,

3) FeAWTH (B) K 12C )

Fig. 12. Developmental series of Opisthocentrus ocellatus. A. yolksac larva, 12.26 mm BL
(HUMZ-L 00221); B. prejuvenile (A), 19.956 mm BL (HUMZ-L 00323); C.
prejuvenile (B), 19.45 mm BL (HUMZ-L 00324); D. juvenile, 22.07 mm (HUMZ-L
00326). Each scale indicates 3 mm.
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e LVII~LVI, B 11, 38, s 19~20, B8 12, #HE%K 25+ 39~40=64~65

RIS RO RICHIB T 2, FERRBIVIERRTD 5, Wl Bl S OREORHE
ERICET 5, BEO2HI3E . BHEIIV SAMET 5, FHEBAL O BEAKRNORE
BREELFELTH 5,

WS, REAR SRS SR WCOEROBERBLBSTET 2, 1, FERMERICE
BFRMEBHIRL, —HTEPRORD L OLERET 5, FHFROZOEAFRII—F THER I T
B,

4) &AM X 12D

i LIX~LX, B 11, 38, WM 10~20, B#¥ 15

BRAMI EEL, BEEPTITET 5, BEERRFHERTOICHRET 2, BHRIIERK
WHET S, B BWIMETER L E S, EARIRIASIRICIEN Y, . GRTIIEE 2R,
L B TIIERRYET 3, %ﬁ%ﬁwﬁéimmmﬁtéo%mmwﬁ@®%é$@®ﬂuﬁ
ETH5, FROBEFIRBET, BEEEMNALL5,

R AHIAIIES 24~25+39~40=64~65 DEED 5, Makushok® i€ X 5 TiRaNIA
F H X FHAB Opisthocentrinae DA ¥ 4 X+ B Opisthocentrus BT 3B TH 5, LEFH12
wrhud, ALHEEEEIRRE AR T AABAEIR, ¥ O. ocellatus, % # X 7+ X O. zongpe ¥
Fnav 5o EE O. dybowskii D3BTH 53, ChoDEhT, IEHEEN 20 DIk, BHEEN 40
DEOBEIRA L 2 So XV RTHB, UL, Kl 7~ HTH3 L, BIERHHE
BB OUTTHBLEb, FRFARYCKERBINI,

Wiz, FHFAIIRECHE > TIMOMR BB s hiz, 20T, MRl LM%
HREEGEE OBG» 5 ERER 2RO THBIL 12 (F13), 2 DR, FiE T log Y=1.153 log X
—0.498, #ETIE log Y=0.843logX —0.101 Th 517, CDZ &, BB R DR RSB HS AL
BEEOLDI ORIV CERRL T 3, LD EHb, IFOHMGMERR FARTIRER
B TIZEAI AL EDBRE~BBL, 8 18.4mm TREOPFREFIKD b, 2hllELOHAHTIZ
WICEDORIE~BEIT 5  EMHEBL 12,

FREOBMOERBRICOVT, BRIEH, Wk Bl IOEHORCHRTS. UL, #E

| _ 5 5

-
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¥

LARVAL STAGE <———>JUVENILE STAGE

PREANUS AND POSTANUS LENGTHS (M)
®
-]

1
, " , . , . R
2 4 13 18 20 22
BODY LENGTH (M m}

Fig. 13. Relation of preanus and postanus lengths to body length in lérvae and juveniles
of Opisthocentrus ocellatus. Open circles (A), postanus length, log Y=0.843 log X~
0.101; solid circles (B), preanus length, log Y=1.153 log X-0.498.
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Mook, B s X FRMEDNEIC ERITET 5, 245 OO ¥ D B ONEF 12 AR DO HF
OEME L FEETH 20, MESERTEBRFRI ST HThH5,

REICDNT, AR OBOER OEE TR FRMD b AT TERFESLEL, BHE
PEKICET 3, UL, FETRHERRBTS sROEBHBED b NT, HELERTEL TG
Wy

Lo i, IFEOMRRRET > THMHCELT 528, AMEDERITET 5 EFFIhE
HoEHELI BTHHLL, 35 1 ° BEETURL ORI FH IR T & AEOBEMELTH/T N
3,

LOF L ELR Opisthocentrus dybowskii Steindachner

W AHFAIL 197845 A9 AL 6 A3 BIT, AR BWTHAR v P TREINT, *EB
Bi 7R & ReAET R G T 5 (3K 19),

Table 13. Specimena examined and developmental stage in Opisthocentrus dybowskis.

Collections Specimens Number of Body length Developmental
No. HUMZ-L specimens (ram) stage
15 00352 1 15.33 Larva
15 00353 1 18.93 Prejuvenile
15 00354 15 14.10~16.30 Larva
16 00317 15 16.50~18, 90 Prejuvenile
20 00383 1 16. 03 Larva

o

1) AR X 4A

Stk 24~25+42~44=66~69

it gE MY 5. IPREOPRID oolil, H2AGHTCH, TRARIERRTD
3, WKL BEOBEIL T - T SBRINT, —HOBEHO»DEET 5. BRHBOBERIE, =8
DOEESEEINHED T S, B OMERIZT ST AN, :

SEERT I S FRAAN L, EER, ﬁ%o?ﬁsﬁéﬁﬁ;zx%ﬁo)ﬁghczﬁmﬁéﬁmib %, Bk
HOWRTIE X7 108 WEEOBMITI] 5, BEHERICHE - TEBEIRBLZ1 HORER
BB EET 3,

2) HAGTH X 14B

454 56~59, MRS 36~38, M9k 16, BE 12, W%k 24~25+42~43=66~68

WAk S b ALFORRII < BAEF B D, BREBIVIIERRTDE. &
BARITTGR S D 555, EBEICEL THAW,

SRR I 6 {8 & FRNIC 3 BORROBERMHSHRET 5. FHRRCE-TS 8, HHUERRT
7 @R LCETRICIR TS EO/NBROBEFSEVHAT 50

B ARTFRUSE MRS 24~25+42~44=67~69 Th B L L, HIBLERRO K © Opisthocentrus
ocellatus CREBIT 3 £ &, # v L ABRICHARHICL > T LTRSS ERRTH B L LB EPEA
% 71 X+ % & Opisthocentrus BT ZHETH 5, AHFEET DO LHBT 5L, KDIDZ
mREASA NI, 1) AREFATR BELGERRTH 5 BET, 4 Rt Basiy HET 5
(F & TRMERDHIL HHRLTVAL 22D 5 ¥+, ARl BEEEs HEL TV . 2) R
g 42~44 (2 T2 40), 3) BRIV OREFRIIP L, Lhb OUEH 5, FREFR

— 35 —



bk & E % # 31(1). 1980,

Fig. 14. Two developmental stages of Opisthocentrus dybowskii. A. larva, 15.33 mm BL
(HUMZ-L 00352); B. prejuvenile, 18.23 mm BL (HUMZ-L 00353). Each scale
indicates 3 mm.

aw 52X Opisthocentrus dybowskii CRE Nz, FEICBNTE, ¥ & R T o
MESETEZ 5L, FEOHFRRA T EL I VBB tREER 2K E2 003,

L v ¥ REF  Alectriinae

LY ¥y ¥REBOEM Alectrias spp.

HE: RBOMHFAI 197832055816 B ETTOMI, LERICBWTEARDTT, 2L
TI19784E6 A3 HitARI B THMM R v M T BHEah, BEBREE FANT 5 MRy
T3 (%14, 15, 16),

FROHTF AU FRANEID 5 AN T, BHOEBEBERL T IDi, HRCED
TEET S T & hitHsksd - 2o UL, Hfadicizs & BOEBRROSHREBCBELEET &5 5,
¥ %7 b4 Alectrias alecirolophus & b v v £ 8 A, benjaminii BT I 5, 65T, HMA
RIECRAY v ¥ X BOBEE LT, 2L CHRASTI 2EXHTRBT 5,

Table 14. Specimens examined and developmental stage in Alectrias spp.

Collection Specimens Number of Body length Developmental
No. HUMZ-L specimens (mm) stage
] 00218 1 9. 60 Yolksac larva
8 00284 1 8.88 Yolksac larva
8 00286 11 8.06~8.86 Yolksac larva
9 00297 2 10. 05~10. 69 Larva
10 00316 4 8.70~8.90 | Yolksac larva
10 00316 25 9.01~11.0 Larva
10 00319 1 14,84 Prejuvenile
10 00320 30 10.89~12.87 Larva
11 00328 1 11.78 Larva
1 00395 1 9.64 Yolksac larva
11 00395 24 11.85~13.87 Larva
20 00382 1 16. 00 Prejuvenile
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Table 15. Specimens examined and developmental stage in Alectrias alectrolophus.

Collection Specimens Number of Body length Developmental
No. -L specimens (mm) stage
13 00342 1 16.91 Juvenile
13 00343 1 19.02 Juvenile

Table 16. Specimens examined and developmental stage in Alecirias benjaminii.

" Collection Specimens Number of Body length Developmental

No. HUMZ-L specimens (mm) stage

1 00329 1 17.89 . Juvenile

1 00330 11 18.25~18. 30 Juvenile

12 00334 25 17.60~19.80 Juvenile

13 00344 20 16.75~19.11 Juvenile
13 00345 21 17.10~19.20 Juvenile
16 00360 1 17.90 Juvenile

5

1) FRAEH X 15A
K 18~19+44~45=62~64

EiE CRET 5, IMEONS, S1I8HHTHE . DTreIFEIRs . FRHIE
BRTH2, HHLBEOMEII T - (BRINT, SHOBMOAMEET 5, Wiz

RBH LI,

Fig. 15. Three developmental stages of Alectrias spp. A. yolksac larva, 8.88 mm BL
(HUMZ-L 00284); B. larva, 11.78 mm BL (HUMZ-L 00328); C. prejuvenile, 14.84

mm BL (HUMZ-L 00319). Each scale indicates 3 mm.
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HER, B JOBHOTHkk zhFh 1 BOBROBERKBL LN 5, HLEOHRIzE5
HORROREBRNSA SN, TIMLEOIEMICIE 1 FICBEFRIIHSE L, Kk OB REEICIZ
PRI R L 12 14 EORBEFSAET 5. BERRICB > T &H%ic L EORARENALN S,
ERESOBEMcBiRoBRERIB 2BALN S,

2) FAH ©15B

B HisK 18~19+44~46=62~65

FEBMOLIREL 200, BRRMIO RALBL, TREEOWEMSIIC 5., Bz TRE
FOEMIc 124 BROFMk 344 2D5Nn 5, Wl IMEOFABAONS, HiE:BHED
BRBERINT, HIEHLIEr 3,

EERBRARARHE T - 12{Eb b5 2t

3) MEAmIH X 15C :

4% 50, WL 39~40, Hakh 12, B 13, BEEI%K 19+44~45=63~64 . _

BEWMOKIC B A NS0, BRI LEL, RHETC I THOS, Wik %ﬁéfeti
BEAYTERICET 3, Wik BESRIHET 2, Bl v,

2EORGERIITWEBOT IS5 LICHRT 2, TRMEFORAHERII N BAKE TS,

F*4 /M4  Alectrias alectrolophus (Pallas)

oW

1) e 16

HéE LVIN~LIX, B8 1, 42, sk 12, 28 12, #Ei%K 18+45=63

A ERBs AN 5, FliFkZHoCBEL, BRICET S, TRIBHREFCH-TH
IRWL, BB TES S,

Fig. 16. Juvenile of Alectrias alectrolophus, ’ 16.91 mm BL (HUMZ.L 00342). Scale
indicates 3 mm.

B i2 Y H & IRBORIRIC T T 14k, BIFBEED L HHERI 5 KOREHENALNE, WHE
BIFEWERFCRBARBBAMHL, FiEEETOLFED L ERBEFOLBRRH I T 1 REHE 2R T
3, Blliciy, HFHEERZROCTIEEA SR BARRBIGT 3,

BREROEME (19.02mm) T, FHEERZRIEOEGRIIETE 2B, THELERCH
BHERERT 5, SHlicfRBAEN 3,

L v ¥R Alectrias benjaminii Jordan et Snyder
2w ’

1) HR# X 17

i LVII~LIX, B4 1, 38~1, 41, Wik 12~13, 24k 12, AHHI%K 18~19+44~45=62~64

RIS R RS A 6 0 5. FHRRTMCMREL, ERCET S, Bl BBRIELCE - TE
IRHL, RHIBRCELS,
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FRCBEFERVE O/, HARNM & Rk 5,

Fig. 17. Juvenile of Alectrias benjaminis, 17.89 mm BL (HUMZ-L 00329). Scale indicates
3 mm.

R AHFARGEED 18~19+44~46=62~65 TH H, Makushok? Kk - TEFEINI 4
Loy ¥ RHP Alectriinae BT 3 L EA LN, EEY i rhud, dHBERRNSICIIF S Y
#1 Alectrias alectrolophus & v v ¥ A, benjaminii D 2EBHHT 5, BRIIHAICIBNT
IR X S THAIL 5 3%, Uk L, FAEHD S ARSI Z COBETR, CONEPER
RFEEODEE THET 2 MR - 12, ZBOHARIHANIC 25, BHEELEOE
KL HABEEBMTES, 2/ 1 OHAIILY v FL DO LD L Y BRVEi, RERiCE
BRI HBRL, 35, BENLEBETD S, —F, 2+ ¥ #OHML, BEGERCEL
Th, REBAFRVHER T, BML 38~41 HETH 5,

FRO 2 MOMFAOMER, 59 = SER Stichaeinae OHIAD b O LAk, EM, Wik,
BHE LSO HEL, RUIERTESICET 5 2 & MBHL 12,

7 I AHCHEF Xiphisterinae
Y43 ¥.8 Dictyosoma burgeri Van der Hoeven

PHE: FHEFAIZ1978E6 15 HE 6 B 22 BrtERICBWVWT, EATTEEI N, REE
P AR & HERTIIR 4T 5 (% 17),

Table 17. Specimens examined and developmental stage in Dictyosoma burgers.

Collection Specimens Number of Body length Developmental
No. HUMZ-L. | specimens (mm) stage
22 00389 1 9.42 Yolksac larva
22 00390 2 8.20~9. 06 Yolksac larva
23 00394 1 18.70 |  Prejuvenile

oW

1) AR X 18A

948 LVIIL, 11, B4k I1, 43, s 11, B#% 17, i 23+45=68

FRAEHRET 32, IMREOPTREIOHLAEDE, FAUHH T DEIBENES,
BHRABIERRTD 5, Tl IOBEOHEZ T - 1 ERINT, —HOBE#EIEFET 3, B
OB RMici, BHMOFEBHERINED T3, MHEOHKIRA LRI,

R BAFERIR 2V, BHiC 2/, BI0HETOERI 8~9 BOBHRIC S L 1 BAaFLS
Ao b, HEEOHEMN TR, IO S OECHACEEL ZEEOREFRMEH 1 Flicd &, &{
EFROBmFCE, 5~7 BOMROBERRBEET 5, BPRRIB-T, EHficizss 1 BO
BagpEnssh s,
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2) HANY X 18B

HHE LVIL 11, ek 11, 43, Mo 11, B8 17, $5EK 23+45=68 :

BERBOWREML 20, FRFBREAL, BEETI I TET 5, HHe BIEIRN: BT
LB, Tho OBICRAND 3, FHFRHHMTHEL, BRICET 5, WROBEIZERED 5
L5, B sV,

Fig. 18. Two developmental stages of Dictyosoma burgeri. A. yolksac larva, 9.42 mm BL
(HUMZ-L 00389); B. prejuvenile, 18.70 mm BL (HUMZ-L 00394). Each scale
indicates 3 mm.

P ORI 18, HLBEOMRIC 2 s X IIMOM ES I 2 HORBROBARIHA LN 5 o
FREFROES I 5 Fs L CRFHOTRERICHK 10 HD 1 FICH 20k 8 W EROB AT S
5, MEOEEICIIE X2 20 BORROBEFMIEET 3,

B ERFRIGERD 23~24145=68~69 TH Y, HMEFROEFIC 5~7 EOBROE
GRIHRIET 5L e b5, HIE - EEY 3520 Yatsu, Yasuda and Taki'® i&-d o TH S pric ah
12843 ¥ 28 Dictyosoma KRBT B EEA NIz, BEOIKEBE, ¥ 45 rRBIIES
A3 X R D, burgeri ¥ <=V ¥ ¥ D, rubrimaculata O 2EBEBL, WEizH18 (Dﬁﬁ
TRHINAT 3,

AHEAF UL HHs 68~69, KT MERMDHS 68, 2 L TEMBKERN 43 THAHLE, £51 O
WILNC LR EOEEHBE» S, FAF ¥ RREEINI

Table 18. Useful characters to separate Dictyosoma burgeri from
Dictyosoma rubrimaculata. (After Yatsu, Yasuda and Taks 1978).

Characters D. burgers D. rubrimaculata
Total vertebrae 66~172 81~66
Total dorsal fin rays : 62~69 57~62
Soft anal rays 40~45 36~40
Pelvic fin rays present or absent present

=¥ #ME Pholidae

=Y EF L RPORFRL, BHEL (R WRT AL, IMBEED 55% BIE 60% BT
OREICHES 2 L, 3 LORHD 80 28R 5 € & TRHESY shT3,
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HE - BH: JtREESNRRoS Y 2 EARFRAONHE

ARFFE T ILERE IR R AT 3 = 3 22 REH Pholinae O ¥ » £ JB Pholis O 3FD 5
b, ¥ pholis nebulosus ¢ ™aX F¥ 28 P, taczanowskii D 2L LI, ¢D3b,
YR 2DDEASMBAEEDE N,

ARHFFAUL 2 9 = H OF Stichacidae D b DITHRMITEEL T 3 4%, LEOBMCHBICKIIL
5%, ’ v

BEFROBOKRE

la. BBMHHBE 47~52, 10 HEOCBRERMNBHEGSOFTREMOBRPLLEDL LD, BE
REEBIT 44~47, HEMLIRETIE, DEH 5 RA WY > CEEEREBRCET 5 1 iR
BB D e ~a2g57¥v R Pholis taczanowskit (Steindachner) (p. 46)
1b. REGHBL 41~45, BEFM BRROBRERMOBAI FEL nv, BEELEEL
3942, #AFM (B) A CIXRO b hic § BORAN %100 5 L0 B REEE1ARD
FUZ) wvve vt e onon et e e e e e e e e e e e e e e 2
2a. FRETAETRE (A) B) iz, BHcBafiatd ixv, BATH (A) T, BEigREs
EBbhiny, BRI (B) ¢, frl RERMAEB T 5, #ANMC MR
BURBM IR JL D, o+ v vr vt e et i e e
------------ ¥v g, 2471 Pholis nebulosus Temminck et Schlegel, Type I (p. 41)
2b. PRI L TR (A) (B, EROR#O I L - Bt 1o, FAMY (A)
T, BEERIZLRD, RAWY (B) ik, #oRAREIR v, BRI, &Ko
D L P
---------- Fv R, 47 II Pholis nebulosus Temminck et Schlegel, Type II (p. 44)

2 # Pholis nebulosus Temminck et Schiegel

B SHEFAZ1978E1 813 B0 5 197845 B 22 BOMiK, tHEECSWVTHRANTTRE 2
niz, HEBRRIFREIHD O HARIKEYT 3 (£ 19). b OHEFRACIBRIZZODZ A4S
VBB I, FANBE FRAECENT, EHICEROBGRBBZVEDEL4FIEL, 22
R EBEROD—RCOBRBEDHZ LD % 2 4 7 11 & Ui, HAGIHLRKEIRSO TR, RUHE
BRTH,TH, ROAERSHET A OB L4, 1, BRLEBESHRTILON 247K
YT 5, AMECIR, TN5D2OD 2472 ENFREMNLTERT 3,

LB, 47 1 Pholis nebulosus Temminck-et Schlegel, Type 1

2

1) FRAETH X 19A

Fr ik 42~43+41~45=83~88

FIREUIRL, fRT 3. EMREoFRI bW RAHRY, FOBHETTHL, DTFHiII
EBYBRD, BREBIERRTD 5, HHEBEOBERIZI - BRINT, —EHOMBEVEET
5. BWWSOEMIC, BRMOREMSERINBD T3, RBOBEIZI 1B NI,

R BARRIZA S RV, MEOEETRIC 1 Mk X oEbFolflic s BORROBAER
ROSEZEIN S, WLEOHEMTE 15, B IOBEFRBCOEHEICIIL X2 1 HORGEREMS R
ET 3,

2) &AM (A) X 19B

5l 42~43+41~43=83~86
CFHIRAERE NS L 8 B, BRAMIERR TS 5, TRHEMBOWRIHE 5, WHELHHBRLH
V3, REMED TRBBERZALDONS, T BROBEIIVIEHRINT, FkEEL
KT 5,

TREE b2 {ﬁ@éﬁwﬁﬁiﬂﬂmﬂﬁ? %o WHALBEOEME & EFHRICE S RERIITIIE
{Edsa bz,
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Table 19. Specimens examined, developmental stage and type in Pholis nebulosus.
Collection Specimens | Number of | Body length Developmental
No. HUMZ-L specimens ()xrnm)g stgge Type
2 00191 1 10.10 Yolksac larva I
2 00192 1 11.73 . Yolksac larva I
2 00193 6 10.08~11.45 Yolksac larva I
2 00193 64 11.60~12. 54 Larva (A) I
2 00194 1 11.47 Yolksac larva II
2 00195 1 12,47 Larva (A) 11
2 00196 1 11.49 Yolksac larva II
2 00196 n 11.54~12. 47 Larva (A) » 1L
3 00197 2 11.10~11. 30 Yolksac larva 11
3 00197 2 11.45~11.93 Larva (A) 11
3 00198 1 11.30 Yolksac larva I
3 00198 1 11.48 Larva (A) 1
6 00199 1 14.96 Larva (A) 11
6 00200 20 12. 05~13.55 Larva (A) i
. 6 00225 1 13.53 Larva (A) I
6 00226 29 11.95~12.46 Larva (A) I
5 00237 1 19.29 Larva (B) 11
5 00228 3 11.30~12. 44 Yolksac larva II
5 00228 % 12.12~16.81 Larva (A) I
5 00239 1 - 20.28 Larva (B) 1
5 00230 17 11.89~16. 64 Larva (A) 1
6 00253 20 12.06~13. 62 Larva (A) 11
6 00254 14 10.20~11. 90 Yolksac. larva I
6 00254 32 11.80~19.21 Larva (A) !
8 00274 76 12. 40~20.90 Larva (A) 11
8 00274 3 20. 70~22. 39 Larva (B) II
8 00276 2 10.08 Yolksac larva 1
8 00276 25 12.10~20. 06 Larva (A) 1
9 00301 38 14.09~21.28 Larva (A) I
8 - 00301 7 22.60~23. 36 Larva (A) I
9 00302 45 14.84~21.08 Larva (A) II
9 00303 53 12.30~19.50 Larva (A) 1
9 00303 B 18.83~21.19 Larva (B) 1
10 00314 26 11.50~18.10 Larva (A) L
10 00314 n 19.40~92.35 Larva (B) II
10 00314 4 24.02~98.77 | Prejuvenile (A) 11
10 00315 32 12.25~18.99 Larva (A) 1
10 00315 6 19.30~21. 21 Larva (B) 1
11 00392 2 15.40~16. 90 Larva (A) I
11 003322 2 18.10~22-30 Larva (B) 11
1 00322 5 29.80~31.92 | Prejuvenile (A) I
1 00396 2 27.15~37.33 | Prejuvenile (A) I
1 00396 1 27.46 Prejuvenile (B) 1
12 00335 1 30.85 Prejuvenile (A) I
12 00336 1 28.19 Prejuvenile (A) 1
12 00337 1 20.90 Larva (B) I
12 00337 7 26.26~32.96 | Prejuvenile (A) I
12 00397 2 16.50~17.90 Larva (A) !
12 00397 2 26.30~27.50 -| Prejuvenile (A) 1
12 00397 1 28.10 Prejuvenile (B) L
13 00346 1 33.05 Prejuvenile (B) I
13 00347 1 28. 03 Prejuvenile (B) 1
13 00348 6 28.50~31.80 | Prejuvenile (A) I
13 00348 3 31.00~32.40 | Prejuvenile (B) I
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Table 19. (Continued)

Collection | Specimens | Number of | Body length Developmental Tyoe

No. HUMZ-L specimens (mm) stage P
16 00368 1 34.90 Juvenile I
16 00369 1 31.61 Juvenile I
16 00370 5 28. 44~ 30.86 Prejuvenile (B) II
16 00370 3 29.43~30. 40 Juvenile II
17 00371 1 30. 60 Prejuvenile (B) jus
A

:

SR RE

s

VAP

Fig. 19. Developmental series of Pholis nebulosus Type I. A. yolksac larva, 11.73 mm BL
(HUMZ-L 00192); B. larva (A), 13.62 mm BL (HUMZ-L 00225); C. larva (B),
20.28 mm BL (HUMZ-L 00229); D. prejuvenile (A), 28.19 mm BL (HUMZ-L 00336);
E. prejuvenile (B), 28.03 mm BL (HUMZ-L 00347); F. juvenile, 31.61 mm BL

(HUMZ-L 00369). Each scale indicates 3 mm.
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3) f+4a#i (B) X 19C

Tk 55~73, ENE 25~42 (&HF), MKE 11~12, BE#E 11~14, % 42~43+41~43=83

~86 .

BFRAMIO XA LEL, TRME : LRMBOBRSEE 5, BMOREIIRAICHET 5,
MR BMERB B X ZERTH 5, WSS JOBBEORENHET 20, v irekicE
LT, BB R IR 3, Bohsicil 5 e & 4L, EE A AN

4) HeAami® (A) X 19D

T LXXVII~LXXX, B II, 38~39, Mgkt 12~13, B8 13~14, FHEIMK 41~43+42~43=

84~86

HEBO LU 20, %‘f{éﬁkﬁ#&itﬁb %mﬁﬂmzivﬁa‘ 5, MEBIFERT, R
DRIV, W, B, WS X CREOS MR ERICET 3,

R OB b b BRI, THRRBARMHGHBT 5, ¥, LB IoBSEcERon
BRIENAET 5, WELEC LE SREFRICH 108 2L CHEEIZE 20 BOR OB &R
WHLNDE, WHRILIH - T, BRFOZEECZNZN 1 {EORBROBERITHHRRICIE 5.

5) HEAATHY (B) X 19E

HHE LXXVII~LXXXI, B4 11, 38~40, ok 12~14, BN 14, JE85 1, #5Ei%k 41~43142~

43=84~86

HOFMOERTLL 20, EBUIIERRMIVIZBRIN G, BHUAOEERIZ T
BL, BALELAVRAUBRE LS, 1BHEBBEDLNR S,

BAFRISHERS L RMEFRE b Fhic, »izh BOHAL, MERERET 3, HIROE
B I — T AREFROB AR L EKL, ?ﬁ(%‘ﬂ%ﬁﬁk%z‘?‘ 3,

6) FHEA X 19F

A LXXX, HiE 11, .40, ekl 14, 25 15, et 2 (&M%

BFEMOWLIIE AEEL 20, ERURERKEG O I IBEET 2 5, BT 2 BEHED
5 TL 5 °

BEZERIZ, FESTRIBOIbHIOS BEFC=AKDOEMRELZL, ﬁiﬁlrcxﬁﬂﬁt B, HmE
DOEFRERETD 3,

¥>K, 47 11 Pholis nebulosus Temminck et Schlegel, Type II

FREMS JTFRM (A) & (B) T, EEORHBARMNSH B E* 2RY, 2 4F1L
FROREERERES, #- T, Chbd OHTRESHBROA 27T,

oe:

1) frAETH X 20A

%% 43~44+41~43=84~87

2) FAH (A) X 208

s 43~44+41~43=84~87

3) HFAM (B) X 20C ‘

HhE LVII~LXXVI, B 36~41, I8 12~14, 558 42~444+-42~45=84~89

4) FAEH (A) X 20D

HHE LXXVII~LXXXI, B8 11, 38~39, [t 11~14, B#E 13~14, M 1~2 (24E%)
s 41~42+42~43=83~85

* thic, ERO—HicUhHBEL W EESTED S R,
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Fig. 20. Developmental series of Pholis nebulosus Type II. A. yolksac larva, 11.47 mm
BL (HUMZ-L 00194); B. larva (A), 14.96 mm BL (HUMZ-L 00199); C. larva (B),
19.29 mm BL (HUMZ-L 00227); D. prejuvenile (A), 30.85 mm BL (HUMZ-L 00335);
E. prejuvenile (B), 33.06 mm BL (HUMZ-L 00346); F. juvenile, 34.20 mm BL
(HUMZ-L 00368). Each scale indicates 3 mm.

HREL R, BET 5. BRI LAL, BEEEICEORT 5, BEBOREICS D, 1%
Yoid 2 MDA E D 5T B, Ml W E L EROREL ERICET 5, BROBERIR

MRREEIEC 1 & RIS 5 @AY 3, BMTHRICHE - T, BEROFEECEAFN 1EORRDOR
BFRESRET 5,

5) HEAGIH (B) 20E
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Ak LXXVII~LXXXI, B II, 38~40, 9% 12~13, B# 14, ¥ 2 (&%), BEik 4

~43+41~43=82~86 .

BEBOHREL 20, EBLULERFKBIROCIZBEINS, EERIERIGEL, Higs &
CESEULIZ 1L CABZ 140005, Mk, 454, ﬁﬁs;r}%ﬁm%ﬁ%o:d‘ﬁmﬁh&b
BRALIZEACFROBIRE 25,

B, EHTIIEL S BRI HE L 5 £OBEH R, FAUTREFR FREPHR
BIOEFRITHE > TEY, SREFICE SITHANTHEGEIEE 25,

6) FeARI X 20F

i LXXVII~LXXX, 5485 11, 38~39, sl 12~14, Bk 14, BIM 2 (2HEH)

BBEOHITBHL 20, FHEEBRWEIZIREBL TV, .

RO 5 ADHSREGEHE R LD 3 ROMPIIIHABTH 54, FhoOMich s 12 2BAFRK -
BELHEL, O EAEEES D 3, :

EE: KHEFAIL Russell'® 12X o T 211z Pholis gunnellus O § DICTEIRCBRD R
BURLIL TW3 e hs, FABOABTHILEALNI, I5I, FEEFARIZHHEN 41~45
+41~45=82~89 Td» 3 T L 5, Makushok® i k5% #HHF Pholinae DX > ¥ Pholis ®
BBUTHYT 3, LB k5 L, JLEBEDECI SEOLABRENSNT 3. 2055, WEHH
RICOFBED bNTNBDiE, ¥ » # Pholis nebulosus &£ Na % 5§ 8 P. taczanowskii @ 2
BThH 3, AEIEMEK BUETIX 43~45, BT 47~51) L BESRK (I, 36~40; I, 42~45)
CHIRT &5 6 N 5. FHMAAL BN 41~45, B XORBHEREY 39~42 TH 5L
LR¥p b ¥ RIERAEANT,

Kic, HRIEBDLNIZ2 DD % 4 FOERZOVTHRELIZ, 9T, FAFMEFEARNCENT,
FHCEROBERV LEEE A4S 323 80% 247 H & L1z, BAGBDIETR, RAUE
FRETH > T HRFRIE{HAT RGN 247 1K, HEEHE(HRATZ 60844710
YT B CEHHBAL Iz, 351, W24 7OBMBKICELOEENBEDLNIOT, EHICDNT
T RITIL o120 TR, 247 1 Tk 82~88 OHEICH h, =~ F 84, FIHH 84. 66,
FUTEBRZEL49I T ho 12, # 4 7 U Tiz 2Nt 83~89 OWFE T b, €~ F 86, FHE
85.88, # L THEHRE 1.064 Tholz, UEDT EMS, M4 47 CREHROERBIIK: CEE
T 5o PHERBVTE, 247 MEBEATTLIHOCRARIOERE R T, HERELEET
3, WaAFONEIHETN,

FEZED NI 2002 4 FRNETH 27 EEﬁiber&é:nto UL, #FROGBREBOER,
BFEH - ERAOHIRY, B IUHERO e — F L EHEOEEZI 6 RMEE L THET 5L
RSP 512, ILEFRAEEDIBRNBULETD 5,

NIAYFHR Pholis taczanowskii (Steindachner)

M FREGAIZ1978ES5 A8 HEIBB L6 B2H AR, HARBWT a4y T
#Ha3ht, BEREIGFAE» - HARCHKYE T2 (& 20).

5 :

1) F& X 21A

HHi% 38~40+48~52=86~92

HIRELLEL, HET 3, IIMREDFTREEL bW RARY, HIBHHTICHL HHREMH
REMRTH 2, WiE-BIEOHEI T -0 ERINT, —EOBROANEET 5, TREMED
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Table 20. Specimens examined and developmental stage in Pholis taczanowskit.

Collection Specimens Number of Body length Developmental

No. HUMZ-L specimens (mm) stage
14 00349 1 22.96 Prejuvenile
15 00360 1 16.15 Larva
15 00351 13 12.98~16.50 Larva
15 00351 19 15.50~21.34 Prejuvenile
18 00374 1 26. 07 Juvenile
18 00375 9 22, 24~96. 00 Juvenile

HRAHAE b, 10BBENAEDONE, MEOBEIZE -1 ABNIL HEiRiciI BaFRRE A
BT, BEMEEER & a2 N E nEEDRR O REGFERED 5. WiLEOERICI 10 @02
ROBERIY D 5 o HILEOBRMITI—FIC RERMHL R BFRIHE - TEBHITRE L Z 1
BOREFENY ST 5, BREO FRENTE, HATICERLIZH10 B BagBEBAbn
6 [-]

2) FEARTH X 21B

Akl 63~78, EBEY 45~46 (&EEZ), MK 12~18, R 12~14, Krfhid 38~41+47~51=86~

93

EEBD LU 200 BREMTNORALET 5, R RAIIC HBL, BRIZED BRI
v, W B, s JUCRBOSMRTCHRL TS, 1 EACEEIGET 5, B
SRICSOE, EEEEC 1 ES XCHBEE T&IC 1 BORROREREHH 5N, BEBOFERY
Flicid, #0010 EOBRTIERL BARBMED N5,

3) FAM K 21C

Fig. 21. Three developmental stages of Pholis taczanowskii. A. larva, 16.15 mm BL
(HUMZ-L 00350); B. prejuvenile, 22.96 mm BL (HUMZ-L 00349); C. juvenile, 26.07
mm BL (HUMZ-L 00374). Each scale indicates 3 mm.
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HiE LXXXIV~LXXXVII, B# II, 42~45, [EH 12~14, B# 12~13, K 2 (&%)

BEEOHIIT E A EEIEL 20 BRFMIE LRAL, BRESIC I TE#T 3, 2HBRNA LN 5,

LA 6 IR 2SI - TEBBBRBIET 5 1 AHENDH 3, BERRIIEBS TR 2R T
OEIRIHEH 5o HHEICIZH 0 BORAEND 5, EROBERIREATH 3,

B FHERL, GUEL RV L, BBOX 8 Pholis nebulosus TMBPBROME
RIBOEELIT 2 L &, Hfifns 38~41+47~52=85~90 TH B & X EMH, ¥ #EH Pholinae
DF 2 RR pholis WIRTHBTH 5 FHFRILFRME RARICK VT, BAHOTRY M
BAORTHERL L RERMSA LN L, RAMCIREH S | HEHEALNZ L, Bl
HRED I, 42~11, 45 THBL L ED S, NIAFFX LR Pholis taczanowskii KRE 31z

= #

1) 19774E6 A» 5 1978 87 B TCOM, it?ﬁﬁﬁ%wﬂ}ﬁ%iﬁm-biﬁ, BRI ICHEE»S
Har], BARY MBI 2=BTOREINDS, ¥ RBEOHFAIH I5EREEL 17,

2 ZhoDEBERIXFFBTEINF AL RLENZFE, 2oz FORTIR2o=NY, =
UHS, n2oHe, 79X R, Y05 0F0 8, RA42F2, F2, 2a0F3 X8, Ay
FUX, FF7 b IABIFT 47X, 2UTo2v 3V RB TRV EEAALTFHFLET
b5,

3) FEOHEFAIONT, REREIBEL LICEBRBOSHRIBOEL BEBRREC & KRR
L, 2LTE&KLI,

4} L OHFROEERERIKITLH DI, BRIEETOCEBL JOBORERELERL 12,

5 #UZHOBROF TR, FF1XFFEHORFRBEMOTRONER, ILFOHxHY 2 i,
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