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Morphology of young sporophyte of three species

of Laminariales in culture

Masahiro NOTOYA

Develpoment and morphology of young sporophyte in three species of Laminariales (Laminaria
Japonica ARESCHOUG, Kjellmaniella crassifolia MIYABE and Alaria crassifolia KJELLMAN) were observed
under the temperature of 14°C, with a light intensity of 1000 — 4000 & and a 12 : 12 photoperiod
in modified GRUND medium. The development of the young sporophytes were shown to be bacically
similar to those reported in other genera of the Laminariales. The morphology of the apical portion
of about 600 «m length sporophyte in these three species were distinguished by the roundly or the
angula shape and having the mucilage gland or not. Relationship between width (W) and length

(L) up to 500 um lenght sporophytes were very highly correlated as follows :
Laminaria japonica : L = 4.61W —69.69 r=0.92 n=289
Kjellmaniella crassifolia: L = 1.66W + 71.37 r=0.96 n =287
Alaria crassifolia: L = 4.04W — 1143 r=091 n=59
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Fig. 1. Laminaria japonica ARESCHOUG. Develpomental stage of young sporophyte. A, Female
gametophyte ; B— D, 2 —9 — celled sporophyte divided by transverse wall; E—F. First
longitudinal cell division at 13—21—celled stage; G—1, 30 and 101 —celled sporophyte ;
J, Early rhizoid formation of 106 — celled sporophyte ; K, 307 — celled sporophyte with

many rhizoids and two layers of cells at the basal portion.
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Fig. 2. Kjellmaniella crassifolia MIYABE. Developmental stage of young sporophyte. A, Female

gametophyte ; B—D, 2—11—celled sporophyte divided by transverse wall ; E—F, First

longitudinal cell division at 15—26—celled stage ; G—H, 30 and 46 —celled sporophyte ;

I, Early rhizoid formation of 115—celled sporophyte ; J, 334 —celled sporophyte with many

rhizoids and two layers of cells at the basal portion.
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Fig. 3. Alaria crassifolia KJELLMAN Developmental stage of young sporophyte ; A, Female game-
tophyte ; B—D, 2—8—celled sporophyte divided by transverse wall ; E—F, First longitudinal
cell division at 14—20—celled stage ; G—H, 20 and 62—celled sporophyte ; I, Early rhizoid
formation of 90 — celled sporophyte ; J, First mucilage gland formation of 186 —celled
sporophyte ; K, 577 —celled sporophytes with many rhizoids, mucilage gland and two
layers of cell at the basal portion.
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Fig. 4. Apical portion of the young sporophyte of three species of Laminariales; A, Laminaria
Japonica ARESCHOUG ; B, Kjellmaniella crassifolia MIYABE ; C, Alaria crassifolia KJELLMAN.
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Fig. 6. Kjellmaniella crassifolia MIYABE.
Relationship between width and length
of young sporophytes in culture.
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Fig. 7. Alaria crassifolia KJELLMAN. Relation-

ship between width and length of young Py

sporophytes in culture.
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Masahiro Notoya : Morphorogy of Laminaria japonica ARESCHOUG along the

coast of Shimokita Penninsula, Aomori Prefecture
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Fig. 1. A map showing five collecting sites of
Laminaria japonica ARESCHOUG along the
coast of Shimokita Penninsula, Aomori
Prefecture.
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Table 1. Collecting record of Laminaria japonica ARESCHOUG sporophytes from five sites along

the coast of Shimokita Penninsula, Aomori Prefecture.

Location Date Sample number Blade length Blade width ~ Wet weight Weight index *
Sai 1983 Oct. 17 28 127 +£ 21.1 25.6 + 3.50 420 + 85.8 13.2
Ikokuma 1984 Oct. 30 26 244 + 83.4 27.4 + 6.46 910 + 63.3 13.8
Sekinehama 1984 Oct. 16 27 179 + 130.3 26.2 £ 797 756 + 57.8 16.2
Shiriya 1984 Oct. 25 33 232 + 743 16.2 + 2.31 638 + 21.1 17.2
Shiranuka 1983 Oct. 6 24 166 + 58.8 13.4 + 2.67 373 + 159 17.3

“Weight index — Wet weight x 100

Blade length X Blade width
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Fig. 2. Relationship betwwn width and length
of sporophytes.
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Fig. 3. Marginal shape on the basal portion of
sporophyte.
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Life history of the stichaeid fish Alectrias mutsuensis in
Mutsu Bay, northern Japan

Masaru SHIOGAKI

Alectrias mutsuensis SHIOGAKI is a small species less than 10cm TL and it had been reported
from only Mutsu Bay, Aomori Pref., northern Japan. In Mutsu Bay, this species dwells on deep
muddy bottoms (20 to 40 meters) and is collected by dredges and from the scallop-culture baskets
which were set overlying the bottom for a long time. They feed on small crustaceans such as
gammarids, macruras, ostracods and polychaetas.

Many nearly mature adults were collected from the scallop-culture baskets overlying on
muddy bottom, 23 meters deep, off Moura 1., Mutsu Bay, on Nov. 26, 1979. Two larger males (72,
90 mm TL) and five gravid females (56 —87 mm TL) among them were kept in the small aquarium,
which was provided with bottom filtering and water temperature control systems. On the bottom
of the aquarium, many small stones were deposited to provide concealing cavities and spawning
nests. Two spawnings were found on Jan. 24, 1980 ; each egg mass was guarded by a female coil-
ing about it under a flat stone. The larger egg mass measured 44 X 23 X 14 mm and its embryonic
developmental stage was before the eyed period. The time for the hatching from fertilization at
a water temperature 5.8—2.1°C was estimated about two and a half months. And the second
spawning experiment in 1984, a pair of adults were kept in the small aquarium from Nov. 6 and
an egg mass was found on Jan. 26, 1985 in the empty shell of Myfilus edulis (58 mm shell height)
with a female parent coiling about it. Hatching took place 46 —50 days after the 2-cell stage at
a water temperature varying from 4 to 5C.

Each egg membrane cemented at their contact faces where the outer egg membrane was
protruded and forming attaching processes, but could not cement to other substratum. The egg
membrane bears numerous small semisphere-like tubercles measuring at base ca. 136 —198 um
in diameter and ca. 67 —74 um in height. The diameter of egg membrane except lengths of tuber-
cles is 1.48 —1.83 mm. Eggs are light milky white but transparent enough to observe embryos
through the membrane. Yolk is yellow and containing an light yellow oil globule.

Hatched prolarvae were reared with nauplii of brine shrimp in a small tank for about one
month but merely attained a maximum of 13.1mm TL postlarva. Numerous planktonic larvae
and juveniles (7.0—22.8 mm TL) were collected by means of fish lamp at Minato-machi, Aomori
city, Moura, Hiranai-machi, both Mutsu Bay and Minmaya, facing Tsugaru Strait from January to
May. The morphological descriptions of larval development were made on these specimens.
Newly hatched prolarvae, 6.4—7.8 mm TL, completely consumed their yolk 10 days later and grew
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to 9.1—9.9mm TL. Juveniles of ca. 22mm TL were ready to commence a benthonic life and rapidly

developed secondary pigmentation on the body. Larvae grew to 3 to 5cm TL in a year, 6 to 8cm

in two years. Most two-year-old fish attained sexual maturation in both sexes. Ovarian egg

counts were 185 to 714 in 58 to 84 mm TL gravid females. The spawnings begin in Mutsu Bay

from late November to Decembcr, when the water temperature abruptly falls below 10°C and

continue to February.

LoV Ly x X 2R Alectrias mutsuensis SHIOGAKI (3
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Table 1. Number of ovarian eggs of Alectrias mutsuensis collected from off Moura, Mutsu

Bay, on Nov. 26, 1979.

No. of TL. No. of Diameter of
specimens (mm) eggs ovar. eggs (mm)
1 58.0 247 0.7~1.0
2 59.3 185 0.8~1.0
3 59.5 219 0.7~0.9
4 65.0 314 0.9~1.0
5 84.0 714 0.8~1.0
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T8 33K (£K36~90mm) X 1982410 A
4 Biz, HAMER TH2 16 MK (£K50 ~ 90mn)
DERDEEMEE L EICAHL L, W14 T3~ 5cn,
W24 T6~8emilET S EAHEESI N, W34
UEICET2L0EMTHY, ekeR T0mm #ijE
Th5,

RAB IV RESR W LFERTIIMEE Lick
RTHY), &R 6em it oW 2 £HTHRAT S,
PREINI B MK EZRL, £KE58.0~87.0m " 5 &
izox, FHEPP%IZ 185 ~ 714 TH - 7z (Table 1),
PIBERIKAL LD TREAPRAL-E—HZET
5%5, Z0ig ED o TR EmEIC KA B 5 ZHER
2RY, IEIIDBRBUCE L v, BRI B—RIAAT
T2LDEEZLND,

B DM R SRR H OB RE FOE L,
FEMTOEHABEORK, THEE LEERKD R
%, BLUBEREOMSERICEH SIS (SHIOGAKI
1985),

O O RBADRERE, AN TOEDR
WKIR, PR HBURIES 54T, REOEIHIT
NNATH~2ATHY, 12~ 1 AV EEZ LN D,
AREEWIC BT 358

#I1EERER SEHA2MEKD D b, KA
BEBERG% 2 HEICAWIEL 72, BaH# 1K (£
£72mn) ZRERICH TOTEICKL > 2 HEKER
RS BHE L ZT TR A BERAL2 X >
72, FBEREEEE CRETEDBIEB2LIRY,
FEHTHNOKET, BRETRET > THKEBL L -
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Table 2. Spawnings of Alectrias mutsuensis in the aquarium. Diameters of egg membranes were
measured excluding processes.

No. of  Discovery Size of No of Develop - Dl?meter Breeding
egg mass mental o ggg parent Nest
spawnings date mm, t: membrane
p I% (mm) eggs stage (tnm) Sex TL(mm)
Jan. 24. 44 x23x14 57 1.61+0.06 Under a flat
1 1980 No count myomere (n—20) % 87.0 stone
4 (98 X 65 X 33mm)
Jan. 24, Eyed 1.534+0.03 Ditto
2 . 3
980 @10 9 period n—20 T B0 (85%51x23mm)
Empty shell of
Dec. 27, No 2—cell 1.66 +0.09 . 5
3 1984 measuring No count stage (—20) 2 76.0 Mpytilus edulis

(58mm shell heigt)

72, 11 A 30 HIZIZ, #EZFATISEATE Y, #HE, FEEFz bz, FiromEimis, mEpEsrpkaz

KRS (EELXHETHIUSEH TH S I HY) 13ikkk
WEL D> LB BENEMETEKMEL 2L, TEAE
VM OF RO SEE TH 5, MAIT—FRITR
BT, HIIREIEDHAEL Tz, EEOBHA
HEICHEZE L > TE, HRKOM F1 (£K87m)
EHEBECICB Y, BT bR RV L IR
bz, 1281 HiCl3#i3z F1 sh 8ol Fr (£
58mm) & EJHICFEROTFICBLNZ/A AN (98X
65X 33mm) DFICWAL Tz, ZDkiElZ 5 HRE
MFEL72, 12H6 BICIENI OTFICIRFr L HENEW
LordbhZihorz, 12B10HICIE NI Tzl Fu
Lssd, BN TICWw:, OB N OF
TIZ BV DEREEL 20, FIZ3 »D/AEFZZIC
LTN B2 LErER, ZOBLUREI8HE TK
MNOBE2 T >, 1218 HIZIZ~WIEL
LHEFRERENI IS, EIEREPILL, LBIIK
BANBELITLT, HEL TEW2, 198041 A 24
Hic, KENZEFRL LS L2, NI TTH
REKRTECTREL T3 F1 &, JoERVING
(85X51X23cm ) & WRERE & DRI T & 7 MAF T/l
REFREFD F2 DL, TRENDIIRNHK
&, PINFEAERE, PR3 Table 2 2R L 72,
Fz ORERIZEEL Lem DD LAIMTH - 72,
MH, £ToOH% L) HIFEFEL 255, REFONE
R62mm NMEAIIIIZEAEL Tz, Lo/
ZOMICHEEINZ D, WUOLEREEL T
LNEEZ LD, WIRORBEEMIC 3D L) DE
HRDLN, FORDFEEBEHERY» LA S LH16H

O, AIZH DI ETIZRRT S TH Y, KIEHER
e L Twi, BRIZREG»» - 23LaEBTH-
72,

B2 MIEIER AKEEICEINRE L T X0k
W& 2MEREL 7205, ERD A LNIDIEHEE X LI
AN LT XA AL DN RD ) b, 55 58mm, 7%
R 34mm, FHME25mm DIEFHANTH - 72, HHMIZH X
BRI > THBY, IPROFEIIHFSMRAI Y - T
Wiz, IIRERNI2A6HNFHICKRINLZEZS
2RI TH -7z, ZOMEBADIIBIRE L RIS
EY 5 E TIHRTIRICE S DCRENRELEIET

L Zeir o 72 5%, FEIRLIBEIZARRIR 2 4k 6 R0 2 57 -

REF®ERL 72,

BB & UBENFES:

DRI (IR T B UMD BT B ER I, HREERNE
BEH 438~ 750 um DAFEEEITRE N TCEY, 20
HonERS DBREE I 13 S5 0 RFRIR D /N (TR
BHEA 136 ~ 198 um, H& 67~ T4um) DRBHLN D,
I L NEARTBE RV 72IIEZEIZ1.48 ~1.83mm ThH
o7, BIBIE K IRCILABE R U2 EEHTH B,
WERHEBZEL, FICKEBOMWERE S, WERD
% TR I MY & % 557, HREFBEIC A
- TEEH) 450~500 um DRIMEK 1 fE & % 2 (Fig. 1),

PIFE RN 19854 1 A 26 HHRHIC 2 Mkawi(Fig.
2, A) IThH-72BMF, 2 BigICIZZREY (Fig. 2, B)
2% 5, WERALZICHEC-ABERYHELED S,
101 BefifRIc i3 o ) BRlic £ L (Fig. 2, C), 182 B3R
BIiCIIEO AP, MEELicEL (Fig 2, D)
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Fig. 1. Developing eggs of Alectrias mutsuensis. ap, adhesive process ; sp,

small process. Scale indicating 1 mm.

240 BRI L ICIIIRIRTE LS i 4, IRFIA B9 % (Fig.
2,E). 367 BsRI#ICI3, IRKREA IR D Sl L,
RAgicy > 2ok 2 BH 2 (Fig. 2, F), 437 #:RY
BICIIRARR 2. 7om T, REBIBIZE MU, SREIEA
AHICERD ML 2¥ME 2T 5, 57 (21+36) DHA
HREEIREL, LEoOME Y 2o 2 (Fig. 2, G).
557 BRI #%IC ISR 3.6 ~4.2mm X 4 Y, RRIC O T

o BBEEROLAED A LI, IBEE I Mg F Sk He3

sond (Fig 2, H), 683#:M#%ICIIRAKES. 4~
5.6mm &7%c ), BRICTT=>BRNUEIED LN,
ARERFE B /NERLR O AL BER IR D S JEBD 1L D,
Z DD S, PR LAvicaE LT 5 (Fig 2, 1),
894 B I IIFAR 6.2 ~ 6.4mn IC3EL, OIZTT
ICHE, Kbk BEFRR»SHEEBL T3,
NI ORI E T iz, 14528
BRBELDLTILICETICHEEL T3 (Fig. 2, J).
bz 46 ~59 Hit F TOEMIC b2 5 72h5, FO0E
346 ~50 HETh -7, —FH, B1REPER T
13, EWH 2R TEL -2k, ER»LLLE
TICET 2 HEEZHEATE h -5, BANDBSEK
REPLEICHETDE, (74~80) 4 HEZY, K
B2~4COBRKETTIIH2 » AEZELL,
HFHADEE MEEBORIMTAIZERSK 6.4
~7.8mm (*F#)7.224+0.33mm, n —13) TH Y, ki

ZLCHELS, 22oMR L, i3 E v, RIZKE ],
WA v, Wi HHLPIE TORBEI &R 39
%EhaDDL, BIZ7T=>0BIcE Y BABICH,
B ERIC 13 8 ~ 100 KB R B FHu AT 1 #EFNIC AE 3
fi, EBEBID B, IR LA MIC 1A
DR D BORMOSALND D, BIHTEEAL T
v, BRI SR TOMP B ENRIEK 3 5 2
12, BEARIC 185 % 2 L CiE B aER A S,
HLFIH& B 0 2 ~ 3 BRET % B < £ B AEI T, 13
IZEBREC LET o/ B aRKrdks, RERz
13, BR#BHOEPH LIEE 1B, 2i0M%hH
P LBWEE T, BB 1MTIE L L, bThIic
BETICEAET 2/ haRDBEEBEIEELNE, 25
IHMEEICKREL LN TH S, BHERREEICD
N ERD D, BHREEASIL 64~ 66 (17~19+44
~47) TH 5 (Fig. 3, A),

S AL## 10 B COIRR LRI L - 7 Al R o B
9.1~9.9mmiZEL, WikiIeek), THIZEHEE
Nk, TREBEXS»BELED TS, Hik
FEICAHRACE 5 ~ 7, FRKHDOETY
B 1 METNCIE S 3 ~ 4 D BEEAH 7212 3R
LT3, MEEENRTHICAL N BARIITIFE
LERT TEEDL DS L TERE2ET S, 2h
IZHEL T, BIHOWERIC LF 2 Ic BEERO BB A
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Fig. 2. Embryonic development of Alectrias mutsuensis. Egg membranes were removed in G —J.
A, 2—cell stage ; B, morula stage, 48 hrs later from A ; C, gastrula stage, 101 hrs later ;
D, neurula stage, 182 hrs later ; E, embryonic stage, 240 hrs later ; F, lens formed period,
367 hrs later ; G, 2.7mm TL embryo, 437 hrs later ; H, 41mm TL embryo, 557 hrs later ;
I, 56mm TL embryo, 683 hrs later ; J, 6.4mm TL embryo, 894 hrs later, ready to
hatch.
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Fig. 3. Larvae and juveniles of Alectrias mutsuensis. A and B were drawn from living specimens,

others were from fixed specimens collected by means of fish lamp. A. newly hatched
prolarva, 7.6 mm TL ; B, early postlarva, 9.9 mm TL, 10 days after the hatchihg ; C,13.7

mm TL postlarva ; D, 19.0mm TL early juvenile ; E, 20.3 mm TL juvenile ; F, 20.7 mm
TL juvenile.

5n 2 (Fig. 3, B) . FIIRIS Tl bagE% s £ TEL T3, BiiEEE L,
LIToE#ius Table 3 IR 72 KRIREDIFHESA TwMiczn PR 1 BoREeRBIrFTzICALNS
DEFEEARIZ L 572, (Fig. 3, C).

45 13.7m OB T A TR E b REAHEKE L1 £R14~15m T, HF - BEL L UWEDZEDE

L, BHoEEL ) L&, BEIIZIZTERL, 130 ENRELIED DD, BEANHOELENTEIIEN,
BEREREMZ 5, BT SR BEER £ 17~ 18m TLENERIIEHIET S,
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Table 3. Occurrences of larvae and juveniles of Alectrias mutsuensis, collected by means of fish

lamp at three localities of Aomori Pref.

Coll. Coll. (;oll. Catched specimens YVT Locality
No. date time No. of spec. Range of TLimm) (c)

1 Jan & b 40 76 ~ 103 35 %g‘;?;‘r)i—gt?hi’
2 Jan 22 mieT 27 75 ~ 87 39 Ditto

3 Jan. 21, b aes 72 70 ~ 10.7 32 Ditto

4 Feb o o 1 81 ~ 83 36 Ditto

5 Feb by 3 35 73 ~ 107 35 Ditto

6 Feb. 13 R 9 76 ~ 111 45 Ditto

7 Feb. o8 AN 178 80 ~ 211 47 Ditto

8 Feb 28 e 4 80 ~ 87 49 Ditto

9 Mf;'ms’ unrecorded 21 20.7 ~ 22.8 unrecorded nhf:élﬁf’ Hiranai
10 Mar. 13, 50 134 73 ~ 216 48 Minato —machi
1 Mf§g518’ 32 %(T 204 82 ~ 21.0 6.2 Ditto

12 Mar. 24 AR 930 83 ~ 17.2 unrecorded ﬁ?ﬂgy‘getm
13 Mar. 29, A 166 95 ~ 22.7 6.6 Minato— machi
14 Apr. 3 oo 40 126 ~ 216 95 Ditto

15 Apt 36 AT 132 148 ~ 225 6.9 Moura

16 A%‘?(zio’ unrecorded 93 112 ~ 218 unrecorded  Ditto

17 Mfggf,l L %g gg~ 6 15.3 ~ 16.8 unrecorded Kami—utetsu
£E19.0mm DA TIIEENE FiZEHKIoE (Fig. 3, E).

LT3, BEXBREZOREIIFH -, BEIIEL
CREV, FHEEICIEAT 2 2OERINIATHN L
DEAL, EFHEL TS, BRI SET S EE
FRIZ, TNENOBEERIHCHERICHBU TS
(Fig. 3, D),

£520.3m DA TIEKIZL (Y, 5ICKRE
2L T3, SEHIIATH TR, IIM&A» L%
NESRHETH, BELENTHAEV, WEITKRE,
BgHOERZET, BEEIE ANy, &ED
#3032 D LVIL; AT, 42;P; 9;CII+7/6+11TH5

£R20.7mNERENDBRBRILO K5 FEL
T MM TIE, KL BV, Wiy 5IRE
HoEpREICERCEERRE»,ZD LD, BEBED
BHRDBREERDPTERENO2H ), EKANZIZT
HABEZe A5, FERA & KMl R BRI A T T EB O
HEREN22H 5, & - BEEOKMmIL, 1JITRER
DRWHEZR L, B EE THEL 2, BEICIIP
RERWRADRBD 5N, HEENEEENROIZEED
L3 h%, Kflo> pit organ FliZ v F 7538 S 17,
BEIZZNEET LR LNT, ELAOEBEITWF2
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ICTBEL T3, F72, i8Iz AL (Fig. 3,
F).

Ly X RKEREEN I b, EEE»FTHTH
N, KK20~40m i F TE L3P % L, XED
iz b T 2T 7 2 H ~ KR KFEGR, T2
P YHIBIRBICET 35> 4 X KI§ Anoplarchus
n A. insignis BEILNTWBICT ET, flllz 4 il
Fifi2c v LAKEE 5 m LURD KA FHEES L L
Twvw3 (PEDEN 1966), ko & 51z, BeMiEIc 51T
B ARMED B KIBEMHIZHERE H ARG RIZRT &
N LD NFEIGTHY, LHEIBEDFEGTEND A IE % (RFE
LT3, ZOL)ICAREIIE KB+ #5352 &
K, BHERAEFEEEZB T LIS TamBEinkL
Tws2fElEZ b, HICHEBENLY + X RITE
KigfE % EETLILIC k- T, BROFRENE B
FEZDLZ EUL, Sy AW —mERIZ I
WEEE (AR - 25 1963) —F TRk L 72f s A%
SN, WMEBHLEREET S, FEIILS v XU RE
DR TR ERMLHEICE S, AV v X2 RKOK
PHEDRREI T EEZ b, BWED R I25 ik
ROBFIZEYh Y |, by EBBRE, 5%
NG LRI AT 5 L Bbh by, FlziE
SRS D B AR, ERIBET, S0RK
DKEHEFEBBE L T 0rE0rbon5,

— %, i X2 KERHCET 5 Anoplarchus
purpurescens DEEPIEREIZILKR T PN T RV

—~ B THEE A% 5 (SCHULTZ and DELACY 1932),

U SR, ERMEESRIHENHEAOT TITh A,
MERAD IR EZERTENTRET L LINTS, £
72, AEEFEBOX Y L v X RTIE, #L6FxY
HEBETTF 2 2 AXEBIIBITERLIZ4 AT, 5
I3AR e N2 78 Fucus ) Fic, —RBICHBIIEL < &
A2F 515 (ANDRIASHEV 1954) & L Tv»5 A%
HPOBFNTHH ), WIS LTH, FEREHD
Il fmic kg, 1RO E 2L, EIRL 2
BAHGVRETIHBLLBEERTIOTH A,
F 72, AENEITIE, W1 BEROEBAIFEST
Tho72Z &b, SIMERICE > HEAIITH
LBV RMIZL W, > F Opisthocentrus

ocellatus .l BT H ZDT M 2 BH L2 H° (EHE
1982), ARENGAIIW 6512, MR A HFEIIEIC IBKL
PRTEEZZA, 1ROIMICEBL 2L DEEZ L
ns,

KD IE N REIZ 5 7 =42 EF} Stichaeoidae
HORTRELVBERLLOICET S, WE,IBET 3
I ATE R E N L2 T, IR I
THBHELDELTIE, #7x# v Stichaeidae » 7
3 27y ##t Xiphisterinae ICJE§ 554+ > ¥ K
Dictyosoma burgeri (¥gi8 - E# 1972), LK KFiFER
PED Xiphister atropurpureus (WOURMS and EVANS
1974), L * ¥ 7 1.7 v #Hi#} Stichaeinae (28§ 2 #
F& =275 P72 FEED Ularia subbifur-
cata (LEDREW and GREEN 1975) THIL LTV 5,
oz, IEREIC SBNNEREFETLILNELT
I3 AfEMIC FRt #7142 #El Stichaeinae o) 2.
27y Ernogrammus hexagrammus (#H - WH
1959) B L UREAE] (WHE 1930 : 67, fig. 59D ) &
2BlNATHB, WH (1930) » "X Ko 18, O
P AFEDIIEIC L KBTEBY, 2357y
CHEHETHS I,

HH319784 4 A15H, FHEEBHDKE6 mD
EANEAET 5WIRE T SCUBA #AFAERICEY,
2HFDENDT TLAS AV DIMEREL 2, 1 4
FRCiE 7908 1 825, S0 1 »FrCiz 19 s 2
BArgREINzy, BRAPRETCELOIIBREN 2
k) b 1L EERNDATHY), Zhd#ETH-72, =
nNonME %L Lic, AKROBBELZRTLASY
CERBOMKEIT o2, LAY DOIRIZ2.15
+0.05mm (n—20) T, ZEMWEHR 2T 1.85+
0.08mm (n—20) THY, BH - NE (1959) »#HE
LZWORENL DL N A D /IAEWIITH 72, BB
B L/ IR ERIT 250 ~ 325 um, & DE
E13150 ~200um TH Y, HEKEEL, Z%kHZ
RRRD, FHENIPE LN INRBIZLAS TP DEN
IZHAT, &S, FERRTREA A SAEL
WHLES TH B, —F, Anoplarchus purpurescens o)
PR D IREIC DV T D EE#IZ £ < v (SCHULTZ and
DELACY 1932). L#L, ZOHHICOWTIEREINT
WEWZERLEZ T, AERROMRIITHTH S
h5, Bl LI RICEE LI ERIIALNT, F
WEWTHAHH t#BENE, UERRTEL 41N

«AETIIEHEORBEY LR THY), FETOMIB N &, BELRESTHL 52,
EEHENZ &, BRABREEORREIRKEICL > TREEN T2 Z L FNRBNBEEL £ D

> T3,
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SHEFMNE L, ThFNDIEDE & DRIC R
WREEIZRRD LN LW Eh b, IIEOTEILTE, &
3 \VIZBOBAL TEICBURANIC B/ L 2ETH S )
LFEZoND, Iy FRBBEOR R EREN
(Ya3E 1981) 75 AT, BREEREIC AT H RN
ALN DR TIIIMANOBEKREERTHL L, 2%
BEEHIRAET IR EERE 2 MRS, TAK
BOMELENE XD Z 2DFZ b, HERKUOIK
IDLELICFHLL BT REE Z 2 b5,

EE - R (1980) 13, JdtipEmEinEL HHRES
X P Lo XK (R - FER (1980) (3 Alectrias
alectrolophus \2% %/ F A DOMELEHFL T EH°%
& )+ A1t Alectridium aurantiacum (2 5-z2 5472

MELTH5 (BRIF 1955)), L% XK, Alectrias sp.

DI - HAEFRR - LWL T b, ZDOFT
Alectrias sp. ¥ LT3 inl, HIEEPHL, B
T UBEREEE T 1 MY 2 T RERROED LY L
»XROZNL D LHEL2II AL L, FHTMH
kT B BERFIS LY L x X KT LY
LHEM»L0REH 2L, BIUKEIEWZ &N 3
oL X RERESINE, S5, XF L%
¥ RELTWBLDIE, X926 vX>KENLE
BOEHEEA/INE L, VL » X KEREEND,
B, LR TIIMME L LICZDMEFKEE12~
13 LTw3h, A r X RiER6F (HAE3HE
EL) BV T, MEEEKIZ 8 ~110&EMIZH S
(MAKUSHOK 1958 ; SHIOGAKI 1985).

@t 33

LHERPEN X ¥ L2 + X > ROEAB L kX
W7 4 VLR B S e EREEiE iR
—fEE, AVLY X2 RERAORX B X 51%T
T 727272 KEFT RALR AKEF R OARE THIEK,
TN KRN % & 5172 Zoological Institute,
Academy of Sciences, Leningrad ¢ Krasyukova, Z.
V.o LECHEEZRT S, 72, BUCBIL
L T8 % w7z v e R KRFEKESFR O EF E1EHE
+, KEFTHARBXOKEREROBEREER, JLiiEk
FAREFHRORHBLAE LB LU, A¥cBIT2a7
F THEZHETIRE I N HAERDERME V2w
FREKERBREO/NERZIRICH L BLEL LT
3, X D—ERIZ R FEKEKRF O BEH KRG LD T8
BEwniezwni, 2, KMOMEREIC S-S TZH
Fhiire URESSROTHEEER, ZBAESED
HEE—RDERLNE & SHIT & wiziiniz,

%, RO IEED—IHL A R IRA
i 55 2 b B AT & - 72, AMEORR
Fhcx LEC LB L BT 5,

51 A 3K
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