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On the Life History of the Stichaeid Fish Chirolophis japonicus

Masaru Shiogaki
(Received January 26, 1982)

Chirolophis japonicus is known from as far north as Peter the Great Bay and Hokkaido south to
southern Korea and Tsintao, northern China, and grows over 50cm TL. In Mutsu Bay, they inhabit
rocky shallow coastal waters. They show strong cryptic habits and are almost impossible to ob-
serve by SCUBA diving observations. They mainly feed on the sea cucumber Sticopus japonicus
and the gastropod Neptunea arthritica by snapping them off with the aid of the sharp continuous
cutting edge of both jaws. The digestive tract is very long, being 0.7~ 1.5 times of its total length.
The stomach is provided with 5~ 7 well-developed pyloric caeca. They attain sexual maturity at
over ca. 25 cm TL in males and 30 cm TL in females. In Mutsu Bay, the spawning period ex-
tends from late November to December, when the water temperature falls below 10°C. The ovary
is of the two-lobed type and deeply separated basally. Secondary sexual characters are recognized
in the elevation of the nape backward to the origin of dorsal fin, the elongation of the anterior
four dorsal spines and the darkening of body coloration in males.

In spawning experiments in the aquarium, female parents guarded egg masses in all two cases.
Eggs were attached to each other but did not adhere to other substrata. Spawnings took place
in a tube-like hollow of a concrete block. Eggs were pressed on the wall of the hollow. Female
parents guarded eggs in the hollow, but did not coil their body on the eggs. Egg membranes
are spherical, light milky white, and measure 2.504+0.06 mm (n=30) in diameter. They do not
form any adhesive process, and are attached to each other at adhesive points or small faces. Yolk
is light yellow, containing a large light yellow oil globule but without white cloudy material. Time
for the hatching is estimated to be about two months under water temperatures of 3.5~ 10°C.
Newly hatched prolarvae are 12.2~ 13.5 mm TL, and are very slender and compressed. The distance
from the tip of the snout to the anal opening is 35%, of TL. Myomere counts are 62~ 64 (15~ 16+
46~47).

Rearing experiments of larvae show that yolk is consumed in two weeks after hatching.
Larvae reached 16.5~19.3 mm TL two weeks after hatching, and 20.4~24.2 mm TL in 39 days,
attaining the early juvenile stage. In Mutsu Bay, planktonic juveniles of 29.2~34.0 mm TL
were collected with fish lamps at Moura in March and April. Early benthonic juveniles, 29.2 ~
34.0 mm TL, were collected from baskets for scallop culture in April and May.

The present species is characterized by scaled cheeks, but in smaller specimens less than ca.
20 cm TL scales cannot be detected by naked eyes, because of their small size and the fact that they
are imbedded in the skin. Examination of the development of dentition in cleared and stained
specimens shows that primary small teeth develop in the planktonic stage, arranged in two alternat-
ing rows. They are replaced by secondary developed incisors atca. 10cm TL. These incisors form
a continuous cutting edge composed of two accurately alternating rows.

On the basis of the development of squamation on the cheeks and coloration of C. japonicus,
Bryostemma otohime Jordan et Snyder, 1902, which was described from the 82 mm TL holotype
collected from Hakodate, southern Hokkaido, is considered to be the young form of C. japonicus.
Azuma emmnion Jordan et Snyder, 1902 is considered to be a male of C. japonicus.

(Aomori Regional Fisheries Extension Station of Aomori Prefecture, 2-3-2 Minato-machi, Aomori
030, Japan)
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7 %X v B Chirolophis japonicus (3. 2 7 = # v Bt
Stichaeidae @ 7 4 ¥ v #El Chirolophinae g3 5%
& S0cm @ K8 o JRF v HFED | BT,
Herzenstein (1890) A3&ffigEd 1 AW S X 50 # L
to. 7Y ¥ VAR Chirolophis B30 5 EEFIIE I
F AT T H H A, Makushok (1958) 13 Azuma
emmnion Jordan et Snyder, 1902 # A D RLZL L LT
5.

7H ¥ v ROARE, AFRBCET AR, K
MBI 2EIRS T USLFA (EH, 1978), RAHK
Bofr, HEOME (FEE - BN, 19800 o#E»H5
4 X,

FHLHFFRRERECHE T % MBI B D RAKE
W v & —IfEER o 1973~ 1980 £ ofhic, FiisE
TEINER S IOEIM L 0 L LIcFRofEESR %y
ToEEdbic, RRIF, MBEOETHE, FA1rbHA
Chle 2BEARERITV, AMOEFEOKE XY E
T THET 5.

ML UEE

—RE4ERE PTG A L & Lich kT, &
& T #' A Patinopecten yessoensis FlDZEFE » T =
%, BEINLEE~KBARSIC, EWHE » =
(WHE: 777 A BRI Y 7)) S hREEIRL
AEOBEARG 40 KEtkc b LT, Aok, A,
PEDBIE A R L.

IR 1979 4 11 J§ 16~27 Holihic, H&iilits
FDKE S~6m OERE L) OWRECHE LT 7
7 A EECEA I A 2 fH{k (£ 310, 370 mm)
B LU0 &K 267 mm DU | EAD T3 15 {44 KL K EE 95
w2 —DBENKHE (BEE 1m, X 0.5m OMfEH;
TEHEPE CE) VAL, KT LomARE LT
fH Lic. fMEMMGEK, =24, AW, ARSx 52Kk
DL B Lich - 7D C, DABREIL Lish -1, K
MR, BRORKEIRIOENEY L 25 HIT,
BERa2v 7Y -7 ey, 7 (FINE 95X74mm D
KR D 3 RKDOBR D BT TH D) 48 % B 2 KK
LTIl D & D W Tt AR PN AR Al
JeDWFEAKN & KET L, 10~12°C D#iPiN Iz 5 -
7o KK EEICEAFENOH ER TR EWA L, B
SO AR G- XTI L S L.

Oids X UIARE KIGINT 2 Bl IS H B AL
H, 1979 42 12 B 18 HIRRK R Lic#E 2 mEITHE LA
TR O W TEIE L. IS o — A 34cm
PUMSERIDFIEH = (= %y b)) RIAL, Th

BRI TG, *y PRNTHBERLT, SEET
BHR L. DNNREOBEBRIZTODE, JIo—H%
KFLED, DI GRELLEEFCOLCTHELL. 5
{LANSIER T LIc 2 A L TOKBAO KRR 12 A
FHT 6~10°C, 1 H§ 4~6°C, 2 A k) 3.5~5°C %
fhaRLK.

SMEFROEE 1980 4F | A TARL 2 ALK
DT, L0 b Sl LicFRaL, EIRCHW
fokhl & B DKM A kR E LTIREL, MEXT-
1o BEEHT TS A v oY v Artemia sp. O S LS
DHEHE 2, BEOEBYLE2 517 Y — vilgKExlE
KLU, BSHEKAM L, 12EHRK3I SO 1| OfKET
ofc. fEE 3 A 25 BTk L. Z oROKENK
ke —2 — X b LCHE LIh 5~8°C n4H)
ARL, HIEREBEKRI VL 2~3°C B HB L. &)
B RUEEEELR & Lch, KEROE E cEFc o
THE, fER LT

M ERAOWME  LHORKEMEL Y 2 —Hi0
T, ®KHE 100W oEBLHECHEO L, £ 5,
HERDOREL REINCTIT 122, TD5b, AELHE
Xhaofifair 1976 £ 4 20 & 1979 46 3 A8 AD
MiAK, 48 29.2~340mm oF 70 HExB. &
LIz, HEEOBEICEF Ih Tk s 774 0%
Bih T (R=nF o, b) b, 1974 £4 B30 HicgE
29.2~320mm DStk & 1979 S AI0R £ &
34.0mm o 1 ko, # ITNTEEEFTCA > TUVCH
BHAE IR, ChboMEE b &g, REOHA,
EHEW OB RO AT - 7.

EEO B S VEORE  AMOHMIERTHS
= a5 Jordan and Snyder (1902) (3 AREZ AL
LT Azuma #BIERLTEY, 74 F v REREOEE
HOBEE L LT\ 5. EHIAGOZEREBREOBEAR
WO THRES Licks R, KRB D & o TIREE S
KR THED bR Eh b, FREBRRE O EAICD
%, KOH- 7V Y v, FALBARKL, #4HoH
DRFCOWTHMBENEEY T, b, FBR
HiD% U\ E T H 5 Sl 0 RBIC OV T b R
DM X - THZE L.

A PF I WA TEHERRKERI L v 2 —
(ACAP) OFTHEATH 5.

& 7
— &
HEBHS v q— bk (Taranetz, 1938)

M uEETTIN, 281, A (Mori and Uchida, 1934),
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Fig. 1. Stomach and intestinal convolutions in a
310mm TL specimen of Chirolophis
Jjaponicus. A Stomach and pyloric caeca.
B: Diagram of convolutions of digestive
tract (ventral view). a, anus; e, esophagus;
p, pyloric caeca; s, stomach.

FREOF B (Fowler, 1958) I RO, HAFIE T L
RO RACHE T 5 b, al~ 0, BREL (LB
1971; #i3: « [, 1973) b HARG TR ENIBEEE
T (&, 1956; KM« 2K, 1963), K VFETRFIL
‘& & (Jordan and Snyder, 1902) RO, Z D4 fikiH
I Te DA,

ERBEIUTEN  BERECKV UL ORI
WIR~WRIE T, HM, BAEESBIET 5K 20m LA
BOAEEBLTH Y, LFOEINNCIL S DIcEkAnc il
¥5X5THAH. COLEIXFIBD T FF v K Chirolophis
saitone PBIEOVERICH AT 5 (Shiogaki, 1981) o
LIRBHTHSD. AILERE TR AR LD
TEEDRELICHBA LTS, BRBETRIZK
B Exieh ot

BBLERE 1 em [JifRC ) - o~ F v 2 Sricopus
Japonicus DR HER LTV 5 MENE L, DWTH
Bolfiov 2= v HKZ Neptunea arthritica & Hi5g X
haRARO2MENRDOIRI. ALy S~
TARDFEE LR - EHCE RV IB R Hx T
% (Fig. 1). BEORIIEARICI VY2l h 0L B %
REH, 2E 257~410mm oA 15 ko ilEc &
HELED 0.7~1.5 xR LI

Fig. 2. Heads of both sexes of Chirolophis
A: Gravid female, ACAP
(Aquaculture Center of Aomori Pref.) 384,
300 mm TL, collected from Noheji, Mutsu
Bay, on Nov. 26, 1978. B: Mature male,
ACAP 383, 311 mm TL, from the same
locality and date as A.

Japonicus.

B S UEINR Uik SRR TE eh -
7o5, FRMEEA o o BERE D £ kT h ik 30, 25
cm L ThH -t PERIECKT 5 AT K2 10°C
IR & 1 T gme 12 ADKINTS 5. BREAIIE
IREDEBI DML 2 ER AL, EADOIIE
TP NIE T I T B, SEAADNEINTER 1.8~
2.0 mm T, JIHIIDOIIRANILE—TH 5. &5 30cm
Rigo s DT, JHFINIFH 7,500~ 11,600 % x 7.

TR NP TR IR IR IR
S L, SO 1 ~E 4BIEIObD I DE
TERWL, BCE 23 E LS METS. chicxL
THEATIERB BN O R A L TR Y, BEFEFHIX
o35 C Likie <, IFIBME O 4 G5B H Db
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Fig. 3. Embryonic development of Chirolophis japonicus. A: Eyes slightly pigmented, 67 myomere
stage, 7. mm TL. B: Eyed period, 9.2 mm TL, 10 days after A, about one month before hatching.

DX DR SEEE I O KA O MEEC I fe i 23
Bdbhigh ot ERIRECHRCEECHIET 5
2 5 5. EIMOKEITHETIRES LKL 2
BOEFORERE T, Tl 5 R
WLAKRET, BRAOMMOEETH Y, T, L,
FiEIRFEx 2T % (Figs. 2A, B; 5D, E).

KEAICI T BED

FI1EE  KEME (&K 370mm) HEINEE L
e bR e~ b LSRR O EY 7 =
INRTRAE LT B0 19794 12 A 1 A% 20
KREINL JIE7 e, 200 20 b A T,
14595 mm DOFEHRA B LT ie. B EDOIIFICIL
SRONERPEE LT, ZoIBIE 7 =y 7RI
RUTH, EIMRARLBLY R ot 0
DI A KL DI EF o saclAE L, BiS s 1T
> TEDHRDIPNREDBER T 1. 4 BEE 40
PN RE O MM & L, %Y Y LT&EA. L
L, DUy, —HoIiT 4~8 fiailics s 3
DHEZ LRI, KEFRZIHIPTHB S & B H WL
7.

F2EIEI L MENTRENEE LTHAESA
o7 m oy 70RDVNEL, HElE L MR TEIIT Bk
MTELENEHEPOBLRer - EREEZE L BR
7T, 1 K, KEECHCEXTWik32n7nr
v 7B TCa0FERHLEL, TOLv 7w, 7 T7 4
L, TOTFREIEE UCHEMUYHBEBRENTES
IOBBEAE L. TOBLIELL KEROBENTE
Tehrotzh’, 12 A 18 Hic, 7w, 7 XxB|EICET
o7 my 2 OBEROROBERIC S TR -7 | i &

ZTOBEY DT e, 7RICEIIMESRA (£E 310 mm) %
FR U I 7 m oy 7RSI L2 B TH
HLTRY, 7oy 7ROAMOHIH 1 0o EH T
7o IR LKW A & 12X 10em T, b EWES
T 25cm THho7o. JROBERIT 999 TEEHE
I X BB X AUEBN R 10,400 TH -t TSI
Y Y LKL, ST, 2fFCHlatyR
T5. ZOIMOEIRIHETEXIch - 1edy, Bk
FTTRIEEIN T b T EEI,LEBUA

LHEE Ik,

ML UERE IR PR LERIP T, Latxh
U5, PIFE 1L 2 K ROEB TREAEDOKHER 6% iz
5. IEHEICET 50 8RB 5 W IkEkic B
LT\%2%, HFloMfERREER I . IIERT
2.5040.06 mm (n=30) TH 5. MEITRBHIT TP
oL LTk 0, By v XA ER, FHAE
JE3ik 70(22+48) # ¥ %z, HEKRL 4.1~52mm T
Hote. 6 ARV BEOER, 77 = vHkE LA
B, HHEHBRA LIADT WS, RERIE 6.4~7.3 mm
CET S, RO INE KR A DR~ 5 MRS H
D, BRI L O o/ NER FED bR 5.
DI 5 3 < FIE LT < % (Fig. 3A), 10 A&
RIS RIE L, 16 A% 1980 481 B 3 BiciiiE
hEIL 8.6~9.6mm IFEL, T TCRBDL, FXFL
CHIEL U5, (Rt ixs < oBREaRiE, HE L Ty
5. X 0 IR 5 MR ko EilcoLiED bh
5. BSONERIIEEAH LS. HREFEZIE
TR L, 67(16+51) %## x5 (Fig. 3B), 27 A&®
1 B 14 BBk E 10.7~11.7mm &L, 37 A
HSHETELORVERLLRD L5~ Sk
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Fig. 4. Larvae, juveniles and youngs of Chirolophis japonicus. A ~D are reared larvae and drawn from
living specimens; E~F are wild caught specimens and drawn from fixed specimens. A: Newly
hatched prolarva, 13.1 mm TL. B: Early Postlarva, 16.0 mm TL, 15 days after the hatching. C:
Postlarva, 18.9 mm TL, 30 days after. D: Early juvenile, 22.8 mm TL, 45 days after. E: Late
planktonic juvenile, 33.0 mm TL, collected with fish lamp at Moura, on Apr. 20, 1976. F: Early
bottom-dwelling young, 32.3 mm TL, collected from a scallop culture basket at Moura, on Apr.
30, 1974. G: Young, 34.0 mm TL, collected from the same place as F, on May 10, 1979.

1T 41~49 ABoRICEP LT BRI, (15~ 16+46~47) &z, MEorh X HiEd LT
D (EEBEON M 30 Mo X, HHEFEIL 63~66

7 - #A FRASIUVERRA (15~17447~50) TH5). (hicizg oREFL L
SALE O RIMT B ER£de 122~13.3 mm T, bRBH, KBS OREMEREC 1~3 #, BHOK
FIIELLMELS RS 5. NN AORTHICALE L, TiC 3~5 X B s b E#E E T 10~14
Wpsihs HALF % COEEILRE D 35Y hH 5. Ji A1 5% 7e LTS, RO DIMEEL b 4
HELRSBCE LS. BHEMEEIEE UCF Bk WABTRTRLA B RIS ¥ TORBIEEICARD b o

BERENT TR INED TS, FRISIEIE 62~ 64 fEL, IHiC, ILM2b 4~5 AR RO
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Fig. 5. Changes with growth in the body form and coloration of Chirolophis japonicus. A: Immature,
ACAP 387, 61 mm TL, collected from Moura, on Dec. 18, 1978. B: Immature female, ACAP
385, 136 mm TL, Noheji, Mutsu Bay, Dec. 4, 1978. C: Immature male, ACAP 386, 122 mm TL,
Moura, May 11, 1973. D: Gravid female, ACAP 384, 300 mm TL, Noheji, Nov. 26, 1978. E:
Mature male, ACAP 383, 311 mm TL, Noheji, Nov. 26, 1978.

T L EFNC BT 5. &b, JETEAR o1
EfROBEFERLAMT S, RIEE NIRRT
% (Fig. 4A).

SAbHE 4~5 BVIRMISICHEA L7 £ 2 Th »7on.
LERENS 74 vy v 74 fed Hitha e
ha X5l y, EBREAMKkTHLH>iZle-1e.

L, 4ARLE 13.8~160mm LEANAZLZDHE
A, EHENLRLMW L, WMo T b, Rl £y
G3 FE LT AL Frrc il 2y i s, e,
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g e A AT L kb, eI A RINE RER s 1~3
flil, ML D MHOFT R L §EFhT 5~6 o
HLnFERA HEL LT\ % (Fig. 4B).

SAbf 30 F R ER4 R 16.5~19.3 mm (CE L,
WD P DT FFEIR 15X D $RH L, AR
ROETHEL TV 5. BIGUIT TIC 7+8 LD
IMBLL, 15, Bifigo BEICI T EFE ORI
B BLRBICT Elov. JEEIAR 1 Mo EKBERE
LTSN, LI, HRWEERICHT Tk
DWEFHNAHIRLTEY, BHE XTI MEL TV 5
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Fig. 6. Development of teeth on both jaws of
Chirolophis japonicus. A: Outer view of
left premaxillary and maxillary of ACAP
388, 76 mm TL. B: Outer view of left
dentary of ACAP 386, 122 mm TL. C:
Lateral view of a tooth on anterior pre-
maxillary of ACPA 416, 262 mm TL. D:
Top view of teeth on anterior premaxillary
of ACAP 416. E: Front view of D.
Scale indicating 1.0 mm for all drawings.
r, highly compressed replacement incisors;
p, primary minimal incisors.

(Fig. 4C).

Sbtk 39 BRI A4 R 204~242mm Lico
oy, o, KXAALRBRENFEEL, WEGIEN
L, "WEAENEHE L TEDT, 56 HECHAH &
Tl

St 44 HkoERLE 22.8 mm o @R AT
M, BEEIZIEERL, ThXfh 40t iz s.
RBEEIKEL, To®RREERE LT, & Biligc
S REFOBEFEENAONS. WEHFEIE . &%
EBREEFREHEAT2HTIOBR AT 10~20 (HI
O, hb3HEAHE e S, ki, A s
PNEREFRRAFICHE L5, FLFYRT O fF kg
BELEBREFELTCWS (Fig. 4D).

RAFEOFEEFE RN D L EXLON B2 E
33.0mm o #fEATIREREAML, T FALSH LT

5. &fE3TCeisEKcEL, B D, LXI, A,
1,45,P.15,C.74+7, V. 1,4 TH 5. FEHOREEL X
U HHBEZEEOEE R b5 BRER TH S (Fig. 70).
EAOBPBICERCHB LT THS. HRCILMH
N EEOEENSEMB LT\ 5 (Fig. 4E).
EAEBCBITLTE b LB 54K 32.3mm
DEERTIRRCBOE RO KRS M L D08
BEHEATE D, FBEYETS. ENETHOKE
Rig, Rad@swmeapEd WEXED 2RER, &,
BEXELOFRER 9,10 HoREH, BiED S-F
ROV MEETHS. EAOBEILE L, B Tl
B Lw 3% LT\5 (Fig. 4F).

£ 34.0mm OEHTIIET L LEDO, KOBE
LMK E Ie o T 5. BSOS RIROBEIIHETH
D, BEKALESREL, 1R LEEAZBRRYZS
MTETH, DI ADhTE—RTHS. HEHORE
BIER L, BHOMBAz 52, KEE RO
WERRRERT, EfbAbhis. FRIEHTHS
(Fig. 4G).

4K 61.0mm OEBTILAROBRNL X h—BE &
fth, EREE T, AOBIER SN, KEE EORIR
LML T\ 5 (Fig. 5A), £E& 136 mm o (Fig.
5B) % XU &K 122 mm ol (Fig. 5C) & Tk
BTHY, BHEMOERIIF L THSH, HETILHE
AR E e b, BB HEE L THEHESIKRESRD, &
L2EBRTACH LT WA, SO EMIE T EEMECHIE
Y, BT THRH LTS, HEOR EFRAFIIEL Az
B0, THEEZZARE S fedhFEFOEI VS D
NBESKZDbR, COERTLHEFTHY, EFLID
TILMERE D IE D B sy, BRI DTk T
izuk~<#- (Fig. 5D, E).

BAEOBORE

£ 76 mm: BT BRRH LR, & H
B RMEOMBETRE 375~475 1 DL ONRECHIL
R s

2K 122 mm: FifiERCEK 300 1 OUNED B D
CABERD LN B P AR Tae BN LER . (ARl
IEEE 09~1.3mm Ths.

£& 136 mm: §iE & FEE, ATEEETOTH 300~
400 1, HAIEET 1.1~1.2mm Thhb.

& 209 mm: FEECIINTEEROIIE ST E Tic
BFE LB IOR O/ (R 600~T775 1) 3B % A
EMBH I £ A bR, BAMOBIE T ICHEE L
Tkh, ARTILELEED LRI, K8 o R
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Fig 7.
between C. japonicus and C. saitone.
at Moura, on Apr. 20, 1979.
from the same locality as A, Apr. 20, 1976.

and D are openings of head sensory canals.

22~24mm Thhb.

£F 234 mm: §iEOLMs XUEMED 1 ok
REC@ABEET5 X5k, X2 HIRTRHHE
5. TORFEL SI5~TI51 ThHY, o L h T
24~29mm TH5.

&5 307, 370 mm oA TR ERATHE, A
HoERIT 0.7~1.0, 1.1~1.3mm; 2.9~3.0, 3.4~4.1
mm Ths. EEETOMIE FTHE L TR HYAIRT
EERI L. BEEO A, T, EEEER LOR
FEERTEmOATHS.

A KD BEH 0 8 0 B LR B D R IT < BHNEL,
FORENBDHLNBDIELERF LT 10cm »b, £
OFEX AR THI LA B X% 20 Fem LI LT
H5.

D R E

45 312 mm: WEEE LA TRIEACRR I~ T
R/ g 2 TSR WS AR VIR Lic .
%A Cixl 7.

£ 76 mm: T TN 2 51 3 5
Wi EFAE ORI R FE e KRR HIC 25
WA T3 (Fig. 6A).

25 122mm: Wh TR 25N 0 4L[FE 1Y)
BEELooboBA, B TINEEN 1 FICI L
(Fig. 6B).

Planktonic juveniles of Chirolophis saitone and comparison of arrangements of dermal processes
A: Juvenile C. saitone, 29.0 mm TL, collected with fish lamp
B: Late planktonic juvenile of C. saitone, 34.0 mm TL, collected
C: Dorsal view of head of planktonic juvenile of C.
japonicus, 34.0 mm TL, Moura, Apr. 20, 1976.

D: Dorsal view of head of B. Black spots in C

2R 209 mm: WL S, QEESIFI T LR gy
ERLTVAREFD LD/ XL, 1 Flicifs.

£F 262mm: @FHE L b EEO I — o xR
&, 2 DMEAELICR I O EmE R
LT\ 5 (Fig. 6C, D, E).

AR ITFEET RN BT T2 2 FIOERMAZEIT
W44 =3, Fig. 6A R LA EEE bR
FHL LS ELTWBH & Fig. 6B R Lic[Mok
EINILEBETHI LD, BcA bR/ RS
D FRE LTACEAOMEIC DTk,
2K 10cm JiEE2EE LTEITBRINDE Z Ex2RL
Twb. il CoOMBEIERECHERY, 8 F] X % 19
L, X b7 kR g IR LTV L.

#® &

74 ¥ VA BRI L ORRICEM1BAT, A%
WL HETH b, REYIIERED | & C. ascanii
TNk ATY, £EH, ¢ FrHR, BEHY (Andria-
shev, 1954), # YV 7 y A =7 FE®D C. nugator TIIEREEL
FI Nudibranchia ® % (Fitch and Lavenberg, 1975),
PERBEDT7 ¥ Vv RTILERANRED ORI, 7HF v
HTIEA V¥ v F + 73 (Makushok, 1958), FaRILA
FREDOSDOTY I vy, =Y SEFIHES
hTwa (Big- B, 1976). BEREO7 ¥ /K0
Ior=r=arERELTWIRERMTRY L0
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P, BEREEDOSDOXHZBRIICKVTUL T~ adik
LIFUEREEX LR D, WEOMEHSML~r <=
OHMNEBRETH Y, 74 F v R OHMEIH L DK
P, REBLHEREFMEONMIISERDIAE > TS,
ZHE VRN~ T~ aOFEMENY 5 ¥ S FIH LcEM
HEREA TR O H BBRGE .

AEOEIVEMIER (1978) 2VKKEDORRKE T
2 BIDBEXFT>TWAHR, COBELIBILIT Ry 7
BECHA T L2 b ORIk % e L, S ha EEDRER
ANRETHELTWS. 20k 5 Ao ifRER
GEI A B O X2 L b U, FTEHWTRE
THMDEL D& v =Y ERB IO v 7 ERHEED
EIVER L D A BB EEZ BB (W, 1930, 19415
Schultz and DeLacy, 1932; Quasim, 1957; g « NH,
1959; i@k, 1963; Breder and Rosen, 1966; ¥&iE « i
#, 1972; Marliave and DeMartini, 1977; Marwedel,
1977; Wirtz, 1977; #548, 1981, 1982). o> &4k, &K
iz v =iy bR EEOFR TILRIBNEEYETH
& (Makushok, 1958), X0, flins < oAk LREE
TRE—HOIREYHT 5 DK L TARE T D
PHERCHEETA2 ERYRL, FEMIIEAXEFET
B b, WEIDARILRMEZOERBERE,N L —
HLTWBHHITHAS.

HAE 7 +¥ v RBAEOT, HAKOVLTILER -
JER (1980) m74FvkKE “Vavw s X v C.
otohime” WBALT#HE L. TDHT, 74 F v/ Hi
DWTRHESEIEENBLLDLIIFAK L T\ 5% 23,
“Yaou ZoEv R’ LI ORKOELH, D JIE
OF vEEEEZOND. (1) ILFIOMEN 7 4F v &
BIVLIOREMTHHI L, Q) BREEAOFELEN
HWEET, 74F v REABIIIA DRI ERE R
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Shiogaki (1981) DR ADEHK & KT 5.

Jordan and Snyder (1902) »\BRfEE DEAZ X » TEC
WLy a7 70 F v RIIHBKERTHD L, B
HHEoRERLSAEMCIIE Lo &, (REE B
THHIENFEHEZIRTVS. 2L, didlickd
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% %. Jordan and Snyder (1902) 23ZE# Lich = 7 7 v
F v ROFHAEERIZELE 82mm THH, Fig. 50 A
L BodHBART. chbDZ b, Vavs/vF
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WTHLETA. 7ok, Jordan and Snyder (1902) H3ER#K
Ltz Azuma emmnion (317 ¥ v KDL Ex bh 5.
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KERFE+ v &2 —CIERFORBEHERCELS SILF LE
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