AL 9 55 37k g AR B 3 A

¥ 2%

e s

SCIENTIFIC REPORTS

OF THE

HOKKAIDO FISHERIES EXPERIMENTAL STATION

No. 2

-_—elp o -

B EILKER RIS
(W 7139 % 2 A)

HOKKAIDO FISHERIES EXPERIMENTAL STATION
YOICHI, HOKKAIDO, JAPAN

(February, 1964)



WSS
wE g

L2 8 ﬁ}
F H B @&

B
i
L]

g W

T

IR BR BE B
»H BE o
=
B W
-

#
o ¥

oo B =
W 2t
® M

oo B

il
W o)

= B
e 8
&

At i 58 57 K PE R B 5 W
£ 2 =
= R

PRI BHAY A2y 7 ORI L JGTfhreeereereneraneeens 1

EWTHEC BT 5 v A5 Spisula (S.) sachalinensis
(Schrenck) fft B o @ %%

1. plankton wiC HELT 2 72 SR MHIR RN AE D S0 o evvvmeremmmsnnnn 7
LABRAAD = VX7 v = OEEHBIZ DU Trrerrrrerrarnremiiririsia, 39
AR PEBY Y D B2 TRFS AR BT A R

1 IR OZEEIT DU T rvvivsstisrinminiesianiinanssnnsnnisenans 60

HTH Y HouiEk L b 38
&%E&ﬁﬂi?&ﬂiilo‘«‘f ...................................................... 71

KERM L D 3t 3 7 OB 2B

o EZMKEBLFIZ DT (I) o R S M, 79
A b9 E T Y RAFEORES LT 53R (L) o 87
A 7ot A DB B D o T wvmesmansson sashynie ST ue b SRR S SR A TR 93
AN A DB BB EDAEEMEIC DU T i 99



PREBCBT 3+ Y 22 v7oEREE - BTH
BB # HEE - 88 F &

Observation on the Female Gametophytes and the Microscopic

Sporophytes of Laminaria religiosa from
Oshoro Bay, Hokkaido, Japan

Yoshio SAKAI and Takashi FUNANO

The female gametophytes and the microscopic sporophytes of Laminaria religiosa Miyabe
were observed in material collected from Oshoro Bay on December 27th, 1962. The results obtained
are as follows:

1. Among the microsopic algae found together with the germlings of L. religiosa, the main
species were those belonging to the Myrionemataceae, Myrionema spp.

2. The female gametophytes having microscopic sporophytes are found creeping along the
surfaces of the thalli of Melobesioideae and on rocks. They show multicellular filamentous habit
(Fig. 2; Fig. 3B ~ D; Fig. 4A ~ B), while some of them are unicellular (Fig. 3F). These
morphological characteristics coincide with the results of culture experiments carried out by Ikari
(*21), Ueda ('29) and Kanda ('46).

3. The fertilized eggs develop into microscopic sporophytes on empty cogonia (Figs. 2 ~3).
This fact coincides with the result obtained by Ikari (l. ¢.) and Hasegawa (unpublished). But, the
empty oogonia remain at the base of about 100-celled sporophytes (Fig. 3] ~ K).

4. Microscopic sporophytes have about the same morphological characters as those which were
produced by culture experiments of Ikari (l.c.) and Kanda (l.c.) In natural conditions, however,
the appearance of rhizoidal filaments is later than those in culture condition. A few rhizoidal
filaments (Fig. 3M) were observed when the length of the sporophytes was approximately 0.8 mm
(approx. 400-celled).

5. Each cell of the microscopic sporophytes which are smaller than those of 20-celled ones has
about the same dimension, (3-10) x (4-12) u. In the later stage, however, cells of the lower portions
of the thalli become larger than those of the upper portions, (12-15) x (15-35) z# in dimension. That
is to say, differentiation of tissue begins in the lower portion of these thalli.

6. At about 400-—celled sporophytes, at the lower portions of the thalli the longitudinal cell-
membranes are formed in an inclined plane to the thallus-surfaces, which at times gives the
impression of multilayered tissue under microscope (Fig. 3L ~ M).

7. Even in 0.8 mm length sporophytes, frequently, frond-hases consist of only one cell, and
these thalli are one layered (Fig. 3 M).
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Study on the Larvae and Youngs of Japanese Surf Clam, Spisula (S.)
sachalinensis (Schrenck), at Shikuzu, Muroran City

I. Taxonomy of the Pelecypoda’s veliger larvae in plankton

Tadahiko HAYASHI and Katsuji TERAI

The Japanese surf clam, Spisula (S.) sachalinensis (Schrenck), a common pelecypod, is widely
distributed along the sandy coasts of Hokkaido, and furnishes an important source of local clam
fisheries. The authors conducted an ecological investigation of the planktonic veliger larvae and
young shells deposited, from May through to August in 1956-1959, at Shikuzu in Muroran City,
Hokkaido, Japan. In the course of this investigation, it became necessary to identify the
Pelecypoda’s veliger larvae in plankton, and the authors separated the species and attempted to
rear them.

The present paper deals with the descripion on the characters of each species of veliger
larvae, and the remarkable transformation after metamorphosis. The characteristics of the veliger
larvae were observed on external aspects and on the hinge apparatus by Ress method (1950).. The
transformation after metamorphosis was observed every five days for several weeks.

During this investigation, 19 species of veliger larvae were discriminated and attempts were
made to rear them.

(1) 7 species, Spisula (S.) sachalinensis (Schrenck), Mactra sulcataria carneopicta Pilsbry,
Solen stricta Gould, Siliqgua alta (Broderip et Sowerby), Mya (Arenomya) japonica Jay, Clinocar-
dium buelowi (Rolle) and Patinopecten (P.) vessoensis (Jay), were identified.

{2) 4 species could not be identified, but the family or genus were clarified.

{3) 2 species grew to a considerable size, but could not be given a family name.

4) Attempts to rear the other 6 species were not successful. No metamorphosis was seen in

all the attempts made.
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Table 1. & %EHHLKEKDOKE
1958 (5 REEDFH)

Date A. ﬁi[uc‘.i-!ﬂ() \ PL N{;Cl}&()()
May 25 ~ May 29 12.1 | 12.2
May 30 ~ Jun. 3 12.4 12.7
Jun., 4 ~ Jun. 8 13.0 12.9
Jun. 9 ~ Jun. 13 13.8 13.6
Jun. 14 ~ Jun. 18 13.4 13.7
Jun. 19 ~ Jun. 23 13.6 14.3
Jun. 24 ~ Jun. 28 14.8 15.0
Jun. 29 ~ Jul. 3 15.2 15.2
Jul. 3 ~ Jul. 8 15.7 15.4
Jul. 9 ~ Jul. 13 15.9 16.0
Jul. 14 ~ Jul. 18 16.5 16.6
Jul. 19 ~ Jul. 23 16.9 16.9
Jul. 24 ~ Jul. 28 173 17.2
Jul. 29 ~ Aug. 2 17.5 17.5
Aug. 3 ~ Aug. 7 17.5 18.5
Aug. 8 ~ Aug.12 18.4 18.4
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BAEZ ST BB TREKC L DGR 1= HRKEBEHFOBERL T30, Bu@kdition-
foo REARRERC X 5B EV2L, KGR0 ERIC & b7 #idEil & 7 > oo 195845 A25H X D
8 A8 HETw 5 A FIHKiEKERZ Table 1. il h TH 5., HEEKIEHSCL VEFREDT -
To b TR BT TRALED, TOEFREZHEERZ LS L18.1~16.9%0RFTH B, £+ — LV OILERE
BEIRTOBEDED 1 ~10EGETH S, 8 AhwLEHET LMk T 2B 432 aTciibi 70
g5 A HECHlEEL, #EGORE, HEXNTEL, MEOELLZRT 513, HFETHRYS X
VAr v FEEBTIoto 19598 Rees (1950) o fkw ATk o@icowT L 88 L,
Tebh bW EEFER Y — # (Antiformin) HRCShE2B L, ESLEMS %, B2 glycerine jelly o
HTREOHFE, EeHlEEROHACEELEE Lz, ¥9E0BbAr » FORTRATHTH
B EW5 Rees oI, BEHLZBEGROTELCELETRE L.

"o & R

SEIFE LIERINET, ZoR, BORBETEA bR YAHL, =V 0k, =/ =7H4{, *
AIVHA, AXIHA, AVAEHA, RETHAOTH, FIELRBOAETCELLOEFR T A H
TROL1TEEA TABO3 M, BRLTHEIOKZZEICRELLSEOTHO LD 2T, 56 M
BT L e — B bR Lid o 7o. 7ods, MEFEMHHEIL CIRE LR RB o list #RICRT,
HEUIRC oW TRHIBEE Y S C bl oo TRERLhOM b H 5 L Bbh 3,

7 n 3 # 4 F} Nuculidae

* 7 7 H A Acila (Truncacila) insignis (Gould)
7 #& #H 4 Bt Arcidae

an b 7 xR HA Arca boucardi Jousseaume

L 4 # # A  Anadara (Scapharca) broughtoni (Schrenck)

# = ¥ 4 4 $ Glycymeridae

= V& =& ¥4 Glycymeris (G.) yessoensis (Sowerby)
1 s | Bt Mytilidae

= Y e Y H A Modiolus difficilis Kuroda et Habe

AT HF A H A Mytilus edulis Linne

SEofEolCEBRE, B8, ShE—eclubhTus HEY VAN, 8dioiticiibE D
—RE TRV A S B O THIHICHT 5 FkiciE Rees o iEd L, REIEE (1958) Fofid
ﬁﬁﬂbf:o

oM LRE umbo DA REOThi s CHiE1 S D, =% i8d hinge appa-
ratus &\ 5o WAV ICE F L EICE L T2 ERTICH - 25 R EME provinculum, £ ORT#ED
HIEERICH 722 85 2 (i lateral hinge system £\ 5, $hEmic i@k ote, Sl (4B
provincular teeth &, ¥ ligament 734 % . ME QM A FH» 5 5 2 wFhhoZo@s EH L T
B, WE2AHED R 2ROBE VEL Ito T, ZhRHEE lateral flange Lus, gL
T HEOMEMI I LR O EICE: & 4T L TEB U7 calcareous ridge 23 5. VIR OHHHT
DEECEROBRY S S Z L3 D, Cha (sl lateral teeth Lu5, Ll Eo@scEkics v—7
TR, SOV THICBETh ZdrhbBhoER H D, Shi 8l special teeth L1 5,

FHEOBEET T Eh AR, LRAHE, E8REE, HRTA0HTRET. TiehbEoBRHT,
Efir#icicd. RPoMEIKoBE Y THa.

1.: ligament  s.t.: special teeth 1.t. : lateral teeth
Note

All the figures of hinge apparatuses are shown from upper to below in order as follows, inner
view of right and left valves, and upper view of left and right valves.
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1 # A4 Mpytilus crassitesta Lischke
= ¥ 4 # A Crenomytilus grayanus Dunker
~nFE=r=w=H A Musculus laevigatus (Gray)
Yy === HAL Adula falcata (Gould)
4 2 & # 4 Pt Pectinidae
=/ ¥ v % + 7 Chlamys swifti (Bernardi)
7 A % 5 Chlamys nipponensis akazara Kuroda
# & F #H A Patinopecten (P) yessoensis (Jay)
4 2 # # % F Ostreidae
- 1 % Ostrea (Crassostrea) gigas Thunberg
P = & # 4 $ Carditidae
dA=n 7 3 H A4 Venericardia (Cyclocardia) crebricostata (Krause)
2 i ~=27 9§ Cyamiidae
J 3 »~ = 7 U Turtonia minuta (Fabri)
72,243 #H 4 §# Ungulinidae
7 v ¥ ¥ 3 Felaniella usta (Gould)
»~ + ¥ # 4 ¥ Thyasiridae
*od v H 4 0B Thyasira sp.
h7F9+ # 4 # Lucinidae
* v& 4514 € V+off Lucinoma sp.
2 7 ¥ # 4 F Erycinidae
F U o~ ¥ Lasaea nipponica Keen
# A #H 4 F Cardiidae
A4 v Hh ¥ #H A4 Clinocardium buelowi (Rolle)
<A FY #H 14 B Veneridae
=y 7 A v # A4 Callista (C) brevisiphonata (Carpenter)
Y F A F 4 F Saxidomas purpuratus (Sowerby)

# # i #H A Dosinia (Phacosoma) japonica (Reeve)

¥ 7 A # A Mercenaria stimpsoni (Gould)

R 7 & 7 4 U Protothaca (Novathaca) euglypvta (Sowerby)
= ¥ =R 7 # Protothaca (Callithaca) adamsi (Reeve)

2 & = # A Gomphina (Mecridiscus) melanaegis Roemer

A Hh #H 4 B Mactridae
L B # 4 Spisula (S.) sachalinensis (Schrenck)
+ H % R H A Spisula (Mactromeris) voyi Gabb
= f A #H #H A4 Mactra sulcataria carneopicta Pilsbry
L A 2 4 Schizothaerus keenae Kuroda et Habe
Yo®# o v<wA+Ft Asaphidae
4 v < ¥ i Soletellina (Nuttallia) olivacea (Jay)
= /' = A & # {4 Psammocola california (Conrad)
#+ 3 # 4 Ft Tellinidae
#EvF b ) H 4 Macoma (M) anser Oyama
= % # 4 ¥} Solenidae
*+ * ¢ ¥ # A4 Siliqua alta (Broderip et Sowerby)
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= v = F # 4 Solen strictus Gould
#Zx=br4 # 4 # Hiatellidae
FR= A H1f 0¥ Hiatella sp.
~FF v F =4 Panonya turgida Dall
i # 4 Panope japonica A. Adams
# 4 2 #H 4 Ft Myidae
# # 7 # A4 Mya (Arenomya) japonica Jay
#+ 4 + 3 # 14 #f Lyonsiidae
* ¥ 2 4 # A4 Entodesma navicula A. Adams et Reeve
A= % / # 4% Thracidae
* 2 =% 2 # 4 Thracia kakumana (Yokoyama)

* RFEROARE L THERTERETE - N

Wiz & Hish A O T B & A B E o MIEN LR Rl <5,

1. ™usHA Spisula (S.) sachalinensis (Schrenck)

ZAHAIZOVTIES T TI0HE net TIHRBELIHELXFHHL, AT 1,901,500 2 T TREZLAEZ
I, —ERATSEC IS4 BKT 506x419 ¢ ¥ THETSZ £ TE 7, plankton Rz B335 7
AHEA SEOBRAOBEIIRE 320, THY, AETEOROBRRIZH 200u THS. HFRL 1254182
BHEOBEMH»LRELBEOMEY Y 7 710+ L Fig. 1 o< iny, REFAESNMERELTTY, BE
[

M

350 =

-
ougm

250 * 300,
[ 1
Fig. 1. plankton X b1 2-F St 0RE L EROME



12

Fig. 2. a :plankton X bR LAEIAE: 303 %277 o
b : A—EfEo#E

HAAEHEEOREL L TIITHEYTH D, 195996 A30HFRM L 7= 303x277 p off{E% Photo. 1, 2
¥ X0 Fig. 2,a i27n T, RoOBRERSSLLRITRC L o oI THRIZA LML foo T B, RIAIRSP
RIHWDLEHCRLEE VBEH L. MEERIEFNIPERHT, HbTHhel bATWS, BIXES
SRCRMIPETH S, BRBERATEMC»VCACHRORERSEECS . BETRBROANL L
XL BETELN, AFRATEV. 240~250 p Ll Eo@METIREARELERGETI I 52, Rzl
Ao BT EEERD D, EOHLEEOAHICOVWTIRE L OWESZHA—EAT LR LY E
ENKE AT EHMELTAE, BWTHBE LY A A1 HETIE, BEASBGELERLTED, /b
farns R shics,

F—Efkogks Fig. 2,b iR+, HhEciaRcizhine, ERTRaiiciERosis 1 -
25 b, FEHHED LERONTEAEEIRICE > TW 5. WHETSEROBMeSH 5, TTHRTFRCIzmeE
WAH ) BBRABLERCH 5, FboiiFRc B oBERkoksagisd b, AT iisiEn
HBo Fig. 3 RATEEIZ X - T 208x184 u OEFOHIETH B, AUEMEOROF;%Z Photo. 3, 4
Ry, BREMEGERERAE L EROB R i Tw5e L LEdianic b Rich, A/
B GEAR ONTEC BRI D2 B b, ERO—FBERONMENKEICY » T B o ¥ I BREHII R
R E ity 250 p Ot OSERERASE LAETHEN, EROEMOEN EThicdT 265

/M%DC\
N A

 m—

Fig. 3. AT X5 X vt ol 208% 184 ¢
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OMFELNEECEERICE > TV 3. 2Oz LA bEIEIC REh3 ERoBENT, ERCIixhsiig
OEEROINEIEAREL, AT R L THERONESATR L RTINS EEL
bh3,

BREHOFMBE(IC DL TI219584F 6 28 H M L7 300 ¢ fitkoght 40 BiE% HH L&k ilicL
TiiRB, VAH PEoRBC LTRSS EHET S, OEGHETFLEBEL, 2~ 3BERE
Lic@é s HE VREREECRGY otz MAEHRSHEDT A2 BiTid 366 x332 ~300%277 o DK
kb, 2EGEEITEE LEBRESER I TV, 356x308 p ofifs% Fig. 4,aizimnd4, iz

Fig. 4. Fifshd X v HE LA
a:356x308u b :1,040x879u

BT TEREARIINT T iR SR h- BT, BRBaKAR, REW, RECH»RE
Fhih 5. FoBETiWEAEAEREIh, Lo TFTos4Elc | doMFATES, 7HT HIZIE 4650x
387~348x292 4 DAREF XTI H, 7THITHIZIE 616Xx514~514x442 0 OFEF X2l d, ZoOMH, HEM
o ki1, FTie2xtmFofuriints. 7 A23HIC40BED 5 B, KEHHhE 864 X685~760 x
641 p OARXZ DS BEHELHOBEBTHE L. 7 F28HIZIL 1,040 xB79~954%820 » iz/c b, 1,040x
879 u ofEd% Fig. 4,b R+, BE#ATEBC ), £E0MIREID LEHT 5, ME#@Eo
TOAKTOBFREILITEYETA, KL L THEROEATEE B 6. 8 H2 HiTix 1,220x
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998~969x 805 1, 8 A7 HiIZix 1,510%1,140~1,090%894 1, 8 A12H 2% 1,630%1,330~1,190 %988 u
ORkEXTHD, 8 AI2H® 1,630x1,330 » A% Photo. 5 iz, HEREOEESMNEZ D, KE
MR ERED S, ChoOfEMFIR8 A25HITIE 1,940%1,570~1,440% 1,220 ¢ K E X ICHEL-
Imai (1953) 27~ H M FHRERC L VEZ R hblw i<t 38, EEEORRLYR—1 Y
FACLIEGS ARTEE TS &, FETHVG-ERICL - THTHECHET 500 Ebh 3. RAREREE
FALERLEREINSH, BARFMLE R KESRABEETHS. RRBTHRELLHATERAZB
WTELEAOMAEL 2.9%2.4mm THotoo Y41 0RAL Fig. 5 o HE 2~3 2 AT,

Fig. 5. Riicx offFLTv-2H#E

RBEALFERET2REETHS. 1,310x1,00 0 oFFEOKENLF 2F-rRABREEAYBETS
ZENTEI, YEEEKD—H% Photo. 6 27T 5{EIZIT eosin & Delafield’s haematoxyline #fju»
ZHERG L, BABROTES CEESBRCRIZLEARILLL D, EHEO TiC haematoxyline (X < Hufs
TNBEABAREHOMEIE - T B, ZokBEffRzfAcloLtsed, RARERAILAOR LM
by nMoE AT ko TN TV B vA NS ERRRAXFWML T, FE2FHS, &
d 2 W4 ol BEBROMEHFTH o Lind, BECHELTOV T LoKoB 2T CUIsEh, 4
EMCsE v EECHEHLE LT ALhL L.

2. TV RAHA Mactra salcataria carneopicta Pilsbry
=2VAAFAGELSETCHESETL, BRIRELLMEET 1,330x1,000 0 oKZ X EFTHS ZEMNT
Z7-, plankton Iz BT 2=V 2 H 1 ERZKEMBEET 270260 0 (2 ETHD, 19595 7 A30H

a b

Fig. 6. a :plankton X D ¥R L 7-RFEhE 271 x 261 u
b & FE—{@ ok
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L R
Fig. 7. Fig. 6 LA—ofEokGHEk
R:&® L:k®

L7 271261 p fEifE% Photo. 7 35 X 1¢ Fig. 6,a 2T, Lo ¥4 Skl s, EHORE
HAGWHLB LY, MEFROMEFIIPBLHTHENLLLET, MRRILICHALR-TW3, B
BEI I Fig. 7 wiT i 8ok, A CREACEBEHOESNRES Z LT, ERCL bAHROFRHA
ArOEHLTHL. BRBEHACEEICHMIVERERY S ), RHONAREAEZ L T5, BiEHz L
{BETZI EESRAL, EoEHCERBEARoNS, BRIy, MHEERWINAT, K&k
MEMNEIZH D EE (1936) IZATEHIC L D4 Mactra sulcataria Reeve @34 & st
DHEBZ2VTHRNTWEM, BbAEAMBET 1T7Tx166 p T, ThllkokE 2 oEEZ20-TESXT
WL TIHIEETE v, B EAOBROTRRC OV TSR TV oL,

F—fiffods% Fig. 6,b @i, GRCCESSRoPc 18, FRCSEiRon, wilic 2@
OEHOMEY H 5, MFEGEROBMZH 5, METRCITM&EREY S O iRk bdz. ¥
SAH A L EREROMTRCREROS AN, D 0, ERoFERIC & 55

=/ AR A HEREMTILT B LU S BB TS,

TiEHOMEL LT OTIE, 195857 HITH 269x240~261x237 p 0 3WELYEET LB EOR LR
EolvwEERFILTENS, 5 HED 7 A2281K12 Photo. 8 iIoR+I< MBI R IN411x340 4
inof, BREBED Y41 LEFCUTE ), BRIKAATERIIFHE Tl VRER HZH, &
OERI MFAEToTv 3, GoERCIWEAEL, TobTE1do MF b5, 7HZTHIT
514%419 4, 8 A1 Hizik 608x506 p LRI L, KEROBRLY- NS LIEFHETH L4, BoOWiE
FEBOLHL AW NELIR->TL B 86 HIZIE 7T45x611 u, 8 A11HITIE 879611 u LR,
8 A25H (2 Photo. 9 jZii42% 1,190x040 4 (2hg oty W3 H A1 BB LHIHETRO .S HApb)
4, BRI, 2L LESARGE D, BoEFTRERIZL-TL 5.

BB TEERERAEET I Ly Ay R L=/ s 1 BH LSRN S, BoaPiLzEs
HrEaoBEENLLTHRFEAFOTIMEE, 2Ry AFTETtEAIIVEBEETHS. L
LNV LI=ABTHEILE, BORAIEREB TV B L0041 LEFTE S,

3. T/eFHA Solen strictus Gould

=/ 2FHAGELSEFCHOIMAT L, ROMELAMAET 5,00%1,808 OkESCL o, ZOK
¥ X TR ~T #4 Solen gould Conrad FXBHZHETH LB, BATEIM =T 1L kES
PR pz Ll SMT~F X1 ORBEELHEL W iwW S b= =74 LFEE L. plankton
CHHT 29 0BR b RERBEIZIT0x2900 435 THH. 195946 HI0HIRME L 1= 371 x 292 » O E A
Photo. 10, 11 & Fig. 8,a iZim+d. Huirek, e, ik, S0 Ay REM cRigiz Ry WiHEE L
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Fig. 8. a :plankton X O#4E L7-il#ghd 371x292 p
b : E—EE0o#E EREFmEEKL)

Tw3dh, HFRCSLOAMELLRLLBATVWS, ELER L VHIEID LM T-Tw5, REARSE

DEEHEThR L ek S . BMRIFFHT DI v, BRI ENT, HMPFHETHL. BTBRVH
BaThH, BREOHENCTFRELH TV BENR I BETEAAAEMIR, AT —A
ORWIEYH D, BITREEH S, BofroBlE0RARLH LTV 200882 h5. JEoiHhcik
SRS S, HEEMWEH AT RSy #H (1939, 1953) 1@ O THESIZ 35\ ¢ plankton
it B LR 2 b T~ 7 7 ot o EE i< ah, =/=7 1 ghtofElichii{—
HT5H. EREICOLTHERIE 0.23~0.22mm offifEr %<, KEMROFRZ 0.28x0.22~0,26
x0.20mm LBNTWBH, =/ =FHAHETIT 300x245 p DAk E X TREXLEIBHEIATREALE
WEBETH D, RoRE iR 330 U EoBRREEXF-TL-5.

FA—EfEo8#% Fig. 8,b i3, $heEtudmcid, kol lohiyv. EFnahsio
BicH B, i, PSR LTFEL L Rees (1960) 1= X % =7 # 1 i@Pl Solenacea @R FENZShEL
HrB D, WEIAEL, URELHEETSESY, WHLA LWHESRH D, EoMER3FAL AL
THotedt, 5L 1AL ST L TERS T

=/=FHA LI ER T EEMBHCRTCTHRELTED, 7 R T b NI B
T5.

IREH ORET(Lic D\ T121958456 H10H 323x253~288x224 p DREZ X DS HhEXEE L 5B,
BiFEOXWEERXFIZL TiE<5. 6 HED6 AI6HITIE 353x283 u i BRI B E T



T

BLR-TV 5, 6 ARACREREIEBRINILUS 4773732 okE 2T h, FoBRMITEERE
Frrohcl1xd, TredoMFERTES, FERToAERCHGCEEIBRINS. 6 A2TARIX
685507 u 1275 b, Photo. 12 iR AVIFFRILERASER ALY, BREH~KE(HETS. Bl
BOEMEOTEIMRTRTH S Ehii@ofERBRCSEoMEEARONS. 7TH2 AiTid 969X
506 u Lich, BxE+ETHEIHCEL ALY, WHBOBSINIEIZLS. THT HITIX 1,300x685p &7
b Photo. 13 TR0 MEATO TOMFIMLAKENHHILD, BTG T THEC
f£5, 7THI2HKCIL 1,560x798 u, 7 B1THIZIX 1,860x950 p L FE L, Photo. 14 windat, BIxEH
ZWH LB LSBERL, BB L) £ERRITHCIE o5 MBI b ~ZA TS
Bo KERREELHATE LR EIhE2, HAKEIME L v, BElofV-aRIEEI#T215
iZicd. 7T A2ABIZIE 2,280%1,060 2, 7 H2THITIE 2,700x1,180 . LECEL, Fig. 9 mRiT28s

Fig. 9. {Fifksha: X h EF L-#ER  2,700%1,180 #

bicfd b, BIX@KATHREGTL 5. KR ELEEET 2 BRToORINEL{ ks, N
A B mueC 18, BcEe Tl didEA KRS ToB8 A1 Hiciz 3,000 *#x 8 A0HIIX
4,900x1,850 # iz o7z FlOEHEAHS 3,610x1,410 2 DK E ZOME% Photo. 15 IZR343, o
KRESTLRIIFOBETI» I RAS.

4. FFIYVHA Siligua alta (Broderip et Sowerby)

AA I S HAGELSECHUATL B LRRE L= T 2,240%x1,530 p K % 227t »7-- plankton
FICHB T TR LAZEEL 356x3004 12X TH5. 195957 H2 AHE L 356x300x o
5% Photo. 16, 17 & Fig. 10,a iZipT4%, FATBEAVE  THIBHMEL, BRZPRI HEHD
BT RELERL L X DBV, fTEFRES 05 L ET, BBzt RENRT, fiuztgr o
LoTwd. BiIZAAICEVGCREE CREOMEAPRHR L, EMTFRTHS. Rz EHT, Bhd
PEG, BRHOTCREANEIEETES, AT I HETEA AT AT L. Wiz ke, —
EOWENHDH. RTRENSH D, RoEFFHEY H5. HILEEBIHRA TSI d 5,

A—@E&Eo##%y Fig. 10, b i3, HRTEERomMT 1 #3282 5 D il ot =%
g DAIAEH LT B, ERCHEHE O ERCEVWES0fBoflEnrnd b, FoliBic~Zind
%, MEESREY S ) HEIATEERICH 5. WHINELBRHoBILH 5. L Logioki
i2 Rees (1950) i= X 5~ 7 1 i&Fl Solenacea diifi& X { —F+ 5.

FA IS H AR 280 GIROAXESIHLEAETSLHNTES, 195956 A6 HERME L1z 284x237
n OFEEOMMGE Photo. 18, 19 & Fig. 11 iz7T2%, BEAEGEEERBGEOREE T2 T
Who LA TH AL, ERNToOMEITEL NI,

G VA EHERENTIE6 A LS T ARG TLIELIENBT 5,

EEHEOHEEIZOV-TIZI95846 A25H 319x274u & 316x261 u 0 2 HELEHE LicsholED
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4::&%7’4\/
T

b

Fig. 19. a :plankton X 0 Lci#EE 356 x300 4
b : FAl—{EfEo#E

Fig. 11. plankion I DiEELI-X
284 x23T n

hEVEE
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b
Fig. 12. FHhEI 0 EFLAMA a :648x521p b :983xTi5 4

IUCEERFICLCE<%, 5 A%O6 A30HICIE 411x349 4 Lich, M8 ANELBREIBREAT
\»%, Photo. 20 i 73448, WrBREHEDO= =7 # 1 LlTv5. BRBRBERE TEENEAILRD,
FELTEHTH S hofmicizdEaeEs Lo, FTe2doErds. fEEoRRCIz L)
EENHD, TASHICIE 545x419 4, 7 H10H I 648x521 a L7 h Fig. 12,a i+, HURE
D=2 FHAEL AR REL, Ehiii~oREb k&, 7 HISHIZIE 79x611 4, 7 A20R
1T 983xTH p &ich, Fig. 12,b CRITHARIIERTHORENKE L, B LEEOTAHEINE
(2T %, MBETOTORFE LEYMLAKELHE L, HERBRO/DEELE AL, TAB
Hizix 1,220x8%4 4, 7 A30HICIE 1,360x1,0010 2, 8 A9 HiIZiX 1,900x1,330u &7c%. Photo. 21
CRT BRER T HoBRES S U5 Ly, BEEAEEACES, HARLBREINZBXAKELS
BiL7cv. o8 AISHITIE 2,240%1,530 ¢ oot ZOBMGIH, L, KRS THRELEY
F 3V HAEAL—FTEH, AIRISEE IRV, HREBCEEL-HEAYE<S5 8K 3 ~4mm
OEAMAER IhiEDS, ¥, ZokZ2ofHATIE Fiz. 13 R+l #F@ou#HoT <#o X



Fig. 13. HREHC L OFM LA 4.21x2.55 mm
CERTHEELDHEH, PHATIhzEET S,

5. FF/HA Mya (Arenomya) japonica Jay

A HAGELSEFTHESEEL, BLEELMET 4,140x2,280 0 OkZ XiTir o712 195946
B 1 HERME L 300x269 p OfE{E% Photo. 22, 23 L Fig. 14, a RT2%, SRET-O0HMTR Tl
i fe-T\v5b, BHIRSEVEHET, PRI VPPHRICHS. BTARTEEICHEBETHERY$5.
HEMT I BETZIEFENLR . B3 hllrd ), RoEMci FES S5, HLE
PP EETRE NS EES S, HH (1938, 1953) BHEOTEE T plankton 12 B LiothEt
KA, At A GEOBBIC OV TRRTW52, Zhild—FT5, BELEHIEREOHAOR
BMEMSETOAE SR 0.26x0.23~0.24x0.22mm LHELCB2, FMT plankton iz B2 8
DIEE LB A 1T 320 200~280% 260 0 kX X TH B,

Fig. 14. a :plankton & bR U7zaliiigh 300 269
b : Ak

F—BfkoggiEsy Fig. 14, b OR32, B Efciid, oMz Ronicv. @it
WY@ LECH D, NiEFRICASEE 50, MRl 3ERTH S, Rees (1950) 2= VA7 #4
Flosd oz o1, “Provinculum.:-«---:--- There is one strong provincular tooth in each valve.
In the low-umboned species (Mya), which have a thin provinculum, these teeth may almost be

described as merely projections. Ridges and flanges.----- oo These alternate as in the Tellinacea.
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(B is, SR )" LR~ Tih—FH L\, Jérgensen (1946) (3 M. arenaria L. &
M. truncata (L.) oo owT “Hinge defferentiations apart from the ligament do not
occur in the plankton stage” Fili=T¥k b, Zhrt—3T 5, Jsrgensen [Rfil#iRIzoTizseNT
(R ol AP

A HAYERER RS AT T CBLcEY, 6 AbgEciiiTds. HRRHENVS
gL,

IREE OB LIz D TiE, 1958%F 5 A25H 313x283~283x 256 4 DK E 20 6 [HEXFHT L=k
O LRED L AEEFIZ L Cili%, 5H#ED6 H 1 BT BREAHR Eh 4TTx37120 &75d,
Photo. 24 IRt A T ~oiE A E {, BFAMicE-Tw5. BEFRSEMNI S ERINTH
A2, AIEBIIEMNE TS BATW A, BREKAG TERCHERY S5 Eofkimci 3B
Ehiz1w, Te2doFrdh, BrbirihilLoaScfilcus. 6 A11HIL 656x477
#, 6 H16HIZIL 834611 4, 6 A22HICIE 1,120xT715 4 L7ch, Photo. 25 %, BMIvblLaL
LEHicor, ERiehEeid, FHAOBOTHBIVEUARIbTHARE D, BUIEITENHL
b, ZROMERGTHRUTELLYETS. TLBRELLEBEMC T CEAXITES. 6 A2THITR
1,520x912 4, 7 A2 HiTix 1,940x 1,180 2 k75 h, MEMED LT oMF LENL, HAKENEBRE
A, WHBERHIE LI wve THTHICIE 2,240x1,290 2, 7 B1THAWE 3,230%2,010 2, 7 A27Rzix
3,650%2,130 p LRLET A, 7 B2THOM% Fig. 15 i BoB ik ik BUTL 5. KED

Fig. 15. 3ifeshE X W B LR 3,650x 2,130 u

I BETHMIEATIR EENEE L. AEROIBCR SR/ EESS B, Tk A6 HiTik
4,140% 2,280 p (2 ETHE Lo D EORBREFHOEME X —&KT 5.

6. AhHFHA Clinocardium buelowi (Rolle)

AYATHAHELEETCHERBEL, —FRE R oTBET 2,430%2,280 0 ETHREL, ZOKX
EXCIREFE =1 v harH4 C.californiense (Deshayes) X[ Xz HREECdH 2 2%, BMMHHE CIIRlER 1
YHETA DBFRIND LA YA Y B4 LAE LTze plankton A5 1 v h 451 Sk
260x245 p DR E I TIREBIEHENIIEN D T, EXABELHERI B LIZUSEETIE 379%340 4
DOREZXTH 1. 195846 H20HEM L1z 277248 . Ak Z X0 ffE% Photo. 26 L Fig. 16 iz, %
7o 6 A28H#MD 379% 340 o Dk ¥ Xoffifh% Photo. 27 Wi+, FANZEHHERT, RIE
Rl I hTMRICI D, HE OB Lav, HEFREERSPSEL, HuhETRbL TS BA
TV BRI D LT AN ATL Do 7, I, HBERIEAUHE A ERLTAEL S4B
L, & LTEBELTW58, TR bREE b THEL o T B Bl v, BzART



Fig. 16. plankton kORI L REELE 277 x248 4

EHcHlNCHER S 5. BEHRIKMBETESA0F AL, Bodkekitrd ), Rokic
FaERs s 5. HEEBIRRANERLETNIATCS B,

Lo HAEEITINMEICIRETE L - DT, SR HETAZ LA TR, o1 SHTIRA
#£6 AL s T AT TSI PR L2 L E BT S,

BREEOBEELIZ 2T, 195846 HIGHER#E L7 316277 4 ok X o—{kAHAT LSaL
iz LCih<2. 6 BRI ERE BRIl 39B8x340s ich, BRATEBOMECH® LT
Vifse 6 B27HICIE 556x477 x Lich Photo, 28 0T BB ORMCHMEAER 2N ik
i YU TR odR R L DR 5. HSEII6TH S S, flomEMATERERLBRED
k25 L10~16KDRETERLH B, EMlokE b—HETR{EGHV23 25T ORFIEF b
By S5, ToMIL, HFRIEMNDEEHTHRIRTH Y, IFRIER S TAZATL 2, #
BahEd e 2T BERRRIKAE TAEY, IR0z B 2 iR

Fig. 17. F#shk X D FE LAHER 1,170x 1,060
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HH. oEmcRENCHBEERS ), SEROECIL I EELNEES S, RoBiii—Fo R AN
Roht=p, & 8~9n THE LIV TA2HITIE 656x551 ¢ Lirh, ME#ITO TIZ2HOMENT
ERXN1IHIMEOT T T, 1k BATBERCH S Sihizf2icics. 7H7 B 700
x6llp Xich, @EAEO Lic2d Fio3doMFENTE S, AEREO/ B LHE R LT
FIY, BoHM bRy, 71200 834x7154, 7HITHICIE 9988 Lick,
Phato. 29 2R3 RBUIIEGLEEOMEY A EL{, HFGRETHRCL OXVWBLELL{EMV, BD
BREECTD, Mk #2ncs. 7 220102 1,170x 1,060 ¢ 27c b, Fig. 17 iR+l £6&H58
Ao TL B, Hetho LicizBRFIC L - T/ 2B A H 5. 8 A1 HITix 1,560x1,410 2, 8 A1l
2 1,980x1,750pu Liph, BRRESIEALAVBRTLAE L>TS 5. 8 A20HITIX 2,170x2,010
2, 8 H30HIZix 2,390%x2,200 4 :7r% . Photo. 30 1212, ik EE TGN 34~35 T THLb
h, WEoEERRAKRL 5. BE,LEEMZHAT TIHVGEANTE D, HKRREHEATY S
h, Eic2zt, FicedoMFErdaa, KELLTEHLEV. ERRoIRERR AL xote &
DEI A5 HITIE 2,430%x2,280 p IZRE L1

7. RETHA Patinopecten (P.) yessoensis (Jay)

RETH A2 BHEH L, —HRE LA T 2,430x 2,390 4 DR XL ot HBEGHED
RV THEME b Acv 23, plankton gz BT 5 S Tl ko BEM#IE 326x287Tp TH o7 ZOMEE
RELHZVREL TV IV OTRBSER LIV LEAEZVWLELLRS., 57 H 1 HEOHEIZOWT
AT (1949), Hb(1958) D& » S5O THMIZE~S,

a b
Fig. 18. a :plankton } hiRsE L7-piE&h4: 311x277a
b : A—E&o#E

195956 A 3 HER#E L7z 311x277T u O A Z 2 0EfE% Photo. 31, 32 £ Fig. 18, a o, Bk
MRS, W@ HIL o o8P, BRIt H 2 hBHeTEhRich 5. REEEKY B BAATEN,
FEC M CEERY S 5, BETIL L {BETEZAR IR TRCIRERS S,

##2 Fig. 18, b 1R+, HFOME#HAORBIC T 2BEE X —F T 5. FhBRITTERY
BLlih, T A ~6HOBEY S 5. BRRIESTYEThilFRICEITH IS, loESHTR
bha k5B ev,. EFRS8EoPRICHS.

FEFHAGERSHCERMEREM T CCHBELTED, TARREETLEZEZHE TS,

TREOHEEIL VT, WTFhh 27 A A HES +— 72T 20T, T2 Ti2195856 A24A
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2,000 7

77

Fig. 19. a : 195846 A24H LV WF Lic2 Bk tol Rk
b:at@L2EEORELFEOHGF
FRAE L7 277x 253, 27Tx 250 u 0 2 AL ETE Lic L ZoREORBE L E LBEOMFEY Fig. 19,3, b
wiRl, 8A8H®D 2,430%2,390 u» D& EDFERY Photo. 33 IRTIZE ED B

8. FXTbLHAD—3 Hiarella sp.

ZoEOSE LHOEFAET L T—BFRE LT 1,824x950 4 0AkE STtz KR OMAOK
B oLwTRETL b LLE~NER, BEE L, BE»LEBEERCHT CEsEAD RiIcEirid Y Hia-
tella arctica L Zx bhdh, WETKRVOT H sp 2 LTHET .

a b

Fig. 20. a :plankton I ##M L7zniZRshd 419 x 366 p
b : A—EEosiE



CofEoLE 2@k P plankton It HBE LAFRESEO S BLTIRBLAET 400 LA KES
OEELLIELIED -7 BIEL-BFEDS BREADLDIT 419x366 4 THhHo7:o 1959F6 A7 ARKL
7- 419x 366 u Of{E#% Photo. 34, 35 X Fig. 20, a (237, BEIRPRL VP LEBCH - T BH
L, B&EL i@l o> T3, BIEFRIZERITH X Y H< 6T, WKL, BRLck
EL S BATWVWAY, ThEfhoBEREMAE- TEETHE. BHbAE V. BIRELAEH TRV A
LTHD, HEITILBECRRY S 5. BEBIBE L WA, Icix—AoBERH Y, BTk
ML T OB THEL S D, BFEMIELAT, HEEBIRBOATAS MY ECH D k0
ks L UL H. arctica (=Saxicava arctica) (Lebour 1938, Jgrgensen 1946, Rees 1950), H. rugosa
(=S. rugosa) (Jprgensen 1946) &btz X b H. orientalis (E8j1938) bl Tuv 5,

F—@EEo&gd Fig. 20, b o734, &FEOKE Xic bBZgBuIEFcE, S, ERTittoF

N

Fig. 21. X D AH LR a :687x474a b :1,090x671 u
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R, ARTRIICAZLEROES—2T25 ), UHRYHROBRITH S, T-ARELERL
HEigE cR AR, RESETRARIES 5. L EOFEIL Rees (1950) It X5 2~ M 418
#} Hiatellacea (=Saxicavacea) Iz o\ ToOEifk > X {—FKT 5,

ZOEEOSEIZEMTIE6 A LEMS T ARttt L2 BT 5,
EREEOEE(LICOWVTIX19584 7 A 2 HIRM L1 348x 308, 332x306 u o 2 BEELXFHHF LcBEG0
B X WEERFICL TE~<5, 5HEDO T A7 HIZIE 358x316 u CHELAHAEEFHLTED, 7
H12R12iT 442%340 ¢ i2fe b BREI VB S it Uiz, Photo. 36 1028, HA#BICRS, #igi
BEFIRIZ L - T B BITRILERIZ D5 R TR E oo iy 2 idb b, wiFRetpsacl
FEATV S BRBIIKA G THICEROTHAZRERY S 5. oBmic@iBmE) H55, ch
BROEZO EMIEH-TwH LA LL EE@unwTh, TTRlMoMERSD, 21, B0 THic
BRTFIZEVT2 oMFrH 5. ThbbHARE AKTRIFECEL TS, THITAIIX537x3%5 4 &
f£h, BRI Ot A VEER~ZATL %, BEROBIL 3T/ D, 7 A22RIZ12.593 % 387
Lich, THZTHITI: 687474 Licd. Fig. 21,a KRIAEENERICE bR22k 2L v h v
LEoBLEX T SRAToAEoETFIz 2 o), AKSEoMT L 3 iz h BIRICES LTAKRE
PHHEND. ROREOMENSREAYHE L TASOABCHEL TVA2, BAIZ2, 3FELTV5,
BHAI1HITIX 909x565 u L hEEALEBBCESBRALTL 2EMLTES, BRALZENS XY
Bl ics. 8 A6 HD 1,000x671 u B§% Fig. 21,b i275L, 8 H25H 1,630x836 u »Ef{, Photo.
INTARTA, NIEREMABAS ST ) £EIERICEL £ 5. BREOMIIEERN SN Lzl
BLIC { oot ZOMMHIZI A5 HIZIX 1,824x950p 2727z,

9. A H4# Mitilidae

A H 4 Boghte-o0 T3 Nelson (1928), #H[MH (1936, 1953), Jérgensen (1946), M (1958) (1L
% OMEEHEY D, BT UL Mytilus, Crenomytilus, Modiolus, Musculus,
Adula OZBIPEBLTED, 4 CoORTHD CEMBEOTMREIZ LT 250 type IZFFBC L
NTED. L LFHshtoBERR Utk VK dEETH ), TEHELELE»DD T THETS
CTENTERI ol EMAEOBBIATSIMC I HE RELELREZY, BEL I EToaEEL
BrLEVvOT, $EToMAAHAY type JlICiEMTICL £B5. b1 7M1 HoEEREOfEADOAE X
RET EREORESORI¥AV5.

i) atype
19585 7 A23HERM L 7= 316 x 298, 327x205, 319x292, 316x284 u D 4 HEXEE LY, F05 b

Fig. 22. plankton X 04 L7-s#khd: 316 %298 u
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@ 1{@% Photo. 38 + Fig. 22 =¥ ShEoBzE@& hE fiRAH#EL - BB T, RERXPSL
BHLTV5, BREHATERRIFRA TS5, KESR I{ BB TXAEATYERTRICZE DD, L
LBk Mytilidae, 1= Mytilus D% o —8MHE T, BlT2 M0 type L {F<THEL T30
fAHE 5 B 7 A28AIIL 2 Bz Fhoto. 39 wiimd BRBEIHR TH, BEMIZEhEh 403,
413p L RATHEBOMENSMEL T3, BEGROEIZ I HIWEE, 1BHIEEATHS. 8A2
HiCix 482, 453 4 BT 24, fbo 2 Hfkix 363, 334 o THREFR LTS5, 8 A7 HICIZEMEATE
LEhFh 545, 561, 387, 3734 &7 b, 8 H15HIZI 711, 679, 569, 395 u r7cd. @i 3 MEORILHE
BTHEAMO | fkHERTES. 0K 8 A30RIZIZ 864, 8%, 760, 651 n (2L L, ik Photo.
40 CRTIL EhH~OMENKE < BIERNCo 2 X v Mytilus Bt 5. La LiFH (1936,
1953) @ M. crassitesta DR EL B L, BRLiiEoMOENEL, BRLERO LT AKNR
By, FREBEIWROBIAL 52 %> T35, BoRE 3HEAERTVWRTEFO TR WRGY
LTuwa2, fito l fkisTSMERTss. 729 16K 894 & CHHE Licst, AOEMILTHT
AlEEEZz ot BRHBOABCOVLCTIIEH LRETERE L. M. crassitesta ft A% W~
EHREVERRTED, ZoBELAEMEMRLIELONITV.

ii) b type

19594E 6 A25HERM L 72 332x287 2 © | &L MEH L7z. Photo. 41 ZiR¥73, BB a type
ERE—FTH. REENIVEL, AEELBVEAY L TVWA, R BRAOHEASTESRR
5> Tvwd: ZofEE8 AI0HIEERES 1,100 s 0k & JiCH & L7, Photo. 42 1wR3m< &k a type
ZRlTvB A, BELEOMoENAEZ G, LERLMEOLTAKS a type LD/ hEL LR
THETHEH, BRLETGOBFIENTHS. BOoMREAT, ABOHLVW-HasFRELLTV5,
BoREAIEIBBIihot, 2o b type 13 Mytilus BLEZ LR,

iii) ¢ type

1958426 A17THERE L7 283253 4 o 1 E{ER T L7, Photo 43 /o< i a type Liz k
AERILT, EBRLVELAEHTHS, MEES HAD6 H2THIZIX 292X 269 4 THRIZFHL TV
52, TE2 BRBRE R Izl 316x284 n, BEM 324 u o BEL, 7TH7 HIZIZ 403 4
L DE2 b type T3, BIKARTHE. 2oKT7 A12812(L 466 4, 7 H1THIZIX 593 4,
7TH22RI: 730 infeotc. 7T H2TH® 924 Ok E S0ff% Photo. 4 IZ7m+5 B HE08ELE
WT, MREARLIEECHENBE2h3. Coffizs A0 2,00 FCHREL, BF03
HETHEFELLY 2,130 LERELTA -7z. 8 A30H® & 2% Photo. 45 1T”12%, BEEKATS
LD, BIEREEAZE ML T3, 0 c typ21X Modiolus ||, o=V #1:¥25
ha:

10. # T 8§ (1) (Mactracea ?)

CoMEOLh: LS FTHREIRE L, BROMET 1,410x1,140 4 OkE X FTHE LB RET
BT ENTERD Tz fotittiti+ 5 Ao Aol RED 5 -3 4 7 1 EEE Mactracea, f§i2-3
# # 4 F} Mactridae i35 EEx2bh 5.

plankton Az BT 280 AE 213 261 x263~198x190 u T #F h AFITrcLs, 195947 H1THER
#17- 261x253 u DfHfE#% Photo. 46, 47 £ Fig. 23, a =i+, g sy IV TlEp R &
WP LEFCHY, =/ #14odEcilTtu3d, BER="10r 3 KEHeT, b haRAKT
BB, MMEBHE Y AE ML RV HAETRAOH LT HR L B0, ZATIZ@» VW WlR1H 5.
B {sasRr i BETEsraf g, HtEEzELaT IR MarP LELRS, BiZiZ
BE VS

FA—EfEo8#Ey Fig. 23, b iits, MROYEEHICzE—EoXKBoER&KE S, LROMNH



a b
Fig. 23. a :plankton & b3 L-EEhE 261253 4
b : FA—E&f D%

Fig. 24. FishErvEF LR a :600x466 4 b :1,150x89%4 u
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B R OBEREE S, AROMFRICIMSNEY S 5. B EiEoBCH 5, T RTERITRICI
HISHRY S b BB E b ERCH 5. DEDEHBuL Y~ M, =V AaH 1 LT 5,

ZOREOHEITEMTIZT A6 8 Aiea THET 5.

BB OB IC O TI% 1958 4E 7 H17HERME L 7= 253 %229 1 0 1 AR T LSk fic Lt
~Bo TH22HITIE 284X 269 o & 77 b AR E L, o BMc AT L 2o T 1 oMFENRS5h 5.
7 A27THCIE 435%x358 u L 7zh Photo. 48 1CRTABEEATER LD D, BEEKALTHE EY
T, BOERLNE SR o Tw B BlHIAED iz 18, Te2aoiFaicEs, 8 A1HER
600x466 » L7cbh Fig. 24,a CRTHABRIEH~OBRENLE L, BHRIIEARNIDPETHTHB. AK
HoF SE LM LAERCES LTAKRELHR TS, 8 A6 HiTi: 864x671a, 8 AlIRIX [1,150x
894 pu Lisn, Fig. 24,b CRT2BIBHCHRML b, MROFHEL b EHRBOoMELR
ELRERDELEL T B, HEOHICIZEIE 8. TRMBMELHLETS X5 TRVK

R
:%EG%\'
MZQ%

Fig. 25. s X b fH Lo R ogs 879x720u

EHBHENZUDBELHARFILHE L CofEdz o CHELoofFEA»S 1,370
1,100 n O fEff% Photo. 49 17 L, 879%720 p DEMAOEEY Fig. 25 wint, cofARELAET
HT LR TERM oI, TOHBCHTTE N\ BoXlrdhs b LR oS 6 2 1 1B
Bl iAo B T L E A bhD . Sl LU EOMTICET B M BB Y71,
=S AAFAOMWIZIAZ A, FHYAHA DD B E B BT 2541 Caecella chinensis
Deshayes 1EET %,

11. & 78 (2)

COEERFEEFNEL TS ECIeHERE L, ok 2,800x2,160 8 DK E I THELIAERZR
ETHZ LR TEiahotce T OO KEIT plankton FIC BT 2 EFIIAHT 300 %
Mz, BELBEED S Lot 387x332 4 THotzo 19598 6 FISHERME LA 356x321 ¢ o AZE X
OfEfE% Photo. 50, 51 & Fig. 26,a 1R, HMxEE FRL VP LEBEH TS, MEEasn
PELBHEDSHLHLET, WRINIBHS OB EHICAEL S BATEHELLTEBE LTV, 1~
AEHA G LTSS, BRI VEH L TED, MiFEEE 522 hoTuvb, #ih



s——

b
Fig. 26. a :plankton X H¥REEL 7-@idhshd: 356 %321 u
b : E—fEfko#E

& vy BIIKAGTEH, ZAZHELH»THLVER S5 ML EBTE 0BT
HEEBIH I H LTI E I AEL v RiTEERRERL TV S,

F—@Bfo8#y Fig. 26, b (T4, ShBEERIcil fikosz Aoy, EHxssgiEo
e s s, ERTRCIZNEREY S D, HRiTflsE TR ER, Bk aficd b,

COMOMETEMTIE6 AREr b 7 A R TS ECIET 5.

BB OBIEELICDLTI2 1958 4 6 A28HME L1z 308x277T 4 @ 1 AL HE LB a2 flicii~
o SHBEOTHA3HICIE 332x202u Lich, RARELEELELA EMH LI, 7TH B8 HIKIX 395X
34B p i h BRBRAR 2 X ULl Fig. 27, a o4, BEKA A TRl 2%
FoEirko M EEAR6N S, ok AT s, Tolkicld, Te2doFErss. 7
FI3HIIX 411x 3794, 7 AI8HITIZ 593x514 4 Lich, i o b BRI BNRIC 5. &
ik E{ch. NEREREIHOEN L AHRENRLETS, Zhidfi 8 E, AERB ELXE- T
WhTehEEx B, TH23HICIE 889xT00 4 &7cB, Photo. 52 i, AL HigkeE &
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Fig. 27. 1¥esh X DB LA-HEH a :295x348pu b : 1,980 1,480 u

5, BEBONMEPRIES LT, MEEETLHL LTS X 50 KErA BN a3, HAKERFEEY, AK
BTOBFZIF LAV, KERRELX LTS, o7 A28HIZIE 1,240x924 4, 8 A 2 HiZiZ 1,600
%x1,250 4, 8 H7 HIZIZ 1,980x1,480 u, 8 A12HKKIZ 2,249 1,710 4 L RET BN KENKEL D,
fFofiHTEskEnE iz, 8 AT HOMOREY Fig. 27, b iR L, HoMHFH,1L 2,580
x1,980 p DA E ZOFFOYGEL Photo. 53 1TiR+. FFE+ 1 EFBOMECHE L TV, RALEE
THIERTEAM T FREERABACH Ao 2,890x1,940 4 DA E 2 OBE DY Fig.
28 LR TAEERTHTH S,
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e e
___;?/‘Q;—"

Fig. 28, B I vEEL A Ao8E 2,800x1,940 ¢

12. ZR&LAb - AHEE
LLES~ o, \E L CAEBeFHE2RAET S - bl tEieh -7t BRBINCENTES
SEREREHB L Tw5. DTX08Rxi~%,

i) type 1.

19594 7 A23HERME L7z 227 %227 u Offifk% Photo. 54, 55 L+ Fig. 29, a oiit,. Ot SET
BEGHE Lo —E bBIE A Uit oo plankton rRIcBRT 280k & X4 % THE LM
#hT 230~200p (T CHBH. Fig. 29, a IRLESZELRANZIVOTEHPLRELC LD LB
Do WREASFRI DA LBCHE > TWH LB LB L, BEIFEIIZEFEL V. MIERTRILER A
BTRRSL bRAERY, BEIITRS LUOER LA KEL S BATVL AR, BRI bR
DL Teo T B RRIEETREOT SRRk STV 5, BT HEMNE i oMk
HAUPBRIRARHR 5, BEFREELC W, AFEARRLRT, MR LE TR E o/ b

a b
Fig. 29. a :plankton X D #EL oRidhd: 227 %227 4
b : A—EEogdk



Rehs,

FA—Efkof#tsy Fig. 29, b i, ML ErVHEHRICIETSE b, BERLAZ ZOHEI 9~
10 T2 60, EROMTFRCIZAE RSN D5, T rshEfiokmncd 5. MRS
Baib by, M E L ERCHS,

COMOEREMTIZ 7 AT Y SHHBT 5.

ii) type 2.
19594 6 H30HERM L7z 308x277 u oK Z T ofifk% Photo. 56, 57 & Fig. 30, a =i+, Zofifb

L
0 3!

\
/I.
___‘}5/6:::3 ,//
b
Fig. 30. a :plankton I bR L 7-pi#shd: 308 %277 u
b : A—E# o8

¥ CHEFE LA —ELEEB L) o7, REIMEL, fRIh)2eBICHD. WEH, R
CHl HDATEOHIAHMTH Y, METRKLSL BAEF- TV 5, ML bRERIPPEV: B
AR . BILEL R THEECHVCBRIRAESh S, ETEEE LIS VY, HEERE
RBETRERMEAIPDERGh, BEREABEL TV, COfllo 2504 X0k E I OWER,
AN OBREEHMOSE LTV, £EZTWSEETCRRCE XSS - LT HIITES,

##ix Fig. 30, b ioRT2ih@iln @<, AAmme ISV RS L HRoN, HEIR
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OFRE YD LEFCHHLS 5. SIRTRCIRASEL S ) MR TSR T AR, B cRER
wHao

ZOMOSEREM TR Y x4 ERACEHNAT 52 HBEARESE DS v,
iii) type 3.
19596 6 HISHERME L7z 356 x316 » DAk X XfEfE% Photo. 58, 59 L Fig. 31, a iIZiid. Zofio

Fig. 31. a :plankton X bhiEML 7-iiihshdE 356 x 316 u
b : A—E&o8E:

S S EEFH Lo BB R L@ 1 @bt ot ZoPtR ABcHBT2EKNIZLA
E 300 ¥z, 360 OFMFBTIZFEEAEBEIN TV BRIFFICHEN T, RAIRIRFSRRC
dhEHeT, W, i, MR, SROERSER T AL LTED, BHREENSIZR
2o MR/ EL, B ABWTHAILIZETFHRTH S HIEEWINE g Tcke)
farid 5. MiEoBRMEIAE IRFdRIVITAE LT 5. 1958 FHlH L7 1 EFix 390x353 u i2hL
B LA ERRIRIER I, RiCiErd ) BRATEBOMEECHE L T,

gz Fig. 31, b i3, @ @0 ORI FHN NS hS8E 28 H 5. A, 8



HREBTER, o,
COWEOHEREMTIZ6 R, Y51 LALEIL AEHAT 3.

iv) type 4.

1959456 HI2H4RYE L7z 324 x332 4 ok E X2 0@k% Photo. 60 & Fig. 32, a i, Zoffib—HE
LERBREBR LI b ot BRIFFCHEHTRIESVWS LS LB L, iR fgssa
T, BRIDVERIAKE V. BRI, HRELDEKRELSLBATWESY, HRLIERIEG, BX
[EL BT I AaE L, HECHGCIRY H 5. HBTa8E0KE Si3kiE 320x300u THbH,

Fig. 32. a :plankton } h#RIEL 7B 324x332 n
b : A—E&Eo#E

gz Fig. 32, b R E S, EAARL L 2BoEHoMiE 50, Wi
ORRTH D, HEERCILMKELSD D, HERINEL L ERCHS,
ZoBOHEREMTIXAAENNE G « Z < L EBEEI BT 5.

Z DO EE (1938), Jérgensen (1946) iZ X % Teredinidae o&hficflti by, EHABICAK
FANZELHBLAERELich 5T,

v) type 5.

19594 6 H23 AR L1 277 %277 u o k& S offfk% Photo. 61, 62 £ Fig. 33, a 1Zird, Zoflio
iz A ERoOMEY, SO RCEERE oA THS, BoBERET L lE Lich oo, LR
RLEBPFEFEFLL, EROBEOAWH T2, diEiroBEILET, Wi, gL & bimkEl
S BATLED, I DREBEIIIEL, TLNEELEEOEIPLUZFATV S Blibhish kE
{, BIXHETEMDERY S Y FRTRRAROhD, BERRL(BETE, #okickEkiB4fo
BESNSD5, HLERRE LG TRE M H 5.

##z Fig. 33,b wwinidias 2 7 7 1 Gl togRolfilic 2 8o Erdh 5.
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Ty

-—-—"_‘M.M l\.ﬂéﬁﬁ:
b

a :plankton I hEHEL CHASY: 277 x2TT

b ¢ [il—{Efk o gk

Fig. 33.

vi) type 6.

19594E 7 H19HEED 300x223 p k2 XpfE{k% Photo. 63 & Fig. 34 =¥, Zofothd i
EZLABHBBRL, SELMET - —ELEB L) ot BRERCELTEEMB LS LNE
<, Wiz A ELHL BET, MIBEFREEHIPLLHTHE, BRTIERRCH D, FTBILSCHM

(I The RIMIKEL, BIFELITEY T, WEL LEMCURCHIRY 55, BETIEELIEL
VABRALSSD, HLERIWATRE MR h D,

S ET RIS A B CH B,

1 B

1. 19364 X b S9FEE To 44EM, 5 Ans 8 it CEMAHRIC Ty~ # 1 OfFiht s X
UEEEfE H D4 B % HI%E L7z

2. plankton JICHBT A FEEFEENEOEXRAETHLENL, ThAbERFThERGELTH
HlLTw

3.

AT FE L £ F RS E o BB B c s o TR, BREEEER LR
TEAEEE O E L ER L2 RK L 1.



4. AHL-ERIETHY EDH L,
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D~® wAixAg Spisula (S) sachalinensis (Schrenck)

@, @ plankton X hiRELogBEhE 303277 p

@, @ ALZHcXdlzaEuvgt 208x184u

® i X 0 fRE LAofER 1,630x 1,330 p

® fEH o R A byssus gland oMlIEH  1,310x 1,070 »
D~@ =V-Aa#HA Mactra sulcataria carneopicta Pilsbry

) plankton X h¥REEL 2B EhY: 271% 261 p

®, @ FHDEIVEFTLIHER 1 411%x340 4 (@ :1,190% 940 p
0~ =V=F#A4 Solen strictus Gould

10, @ plankton X b EREE LBl E  371%292

@~ P VG LA @ :685x507T 4 @ :1,300x685 4 @ :1,860%950

1 :3,610x1,410

®~@ 4 3/ HA Siliqgua alta (Broderip et Sowerby)

@®, @ plankton X 904 L 2-piEigh4 356 x 300 u

@, @ plankton L DIFE LA L DEVEE 284%x23T 4

@, & FRHESEIVEFLALME @ :411x34994 @ :1,900x1,330 4
@~y A+ Mya (Arenomya( japonica Jay

@, @ plankton X R LIRSS 300269

@, ® FHSEIDMAFLLMR @ :477x3720 @ : 1,120X715 1
@B~@ A vhyHA Clinocardium buelowi (Rolle)

@, @ plankton & DML VEE LRUEE @ 2TTx 2484 @ : 37T9x 340 1

@~ FHEHEIDHETLAHEE @ :556x477p @ :998x879 a4 @) :2,390%2,200 u
@~® s xFHA Patinopecten (P.) yessoensis (Jay)

@), 6> plankton I M LrptiidhE  311x277 4

PR X 0 SE LAcHER 2,430%x2,390 1
G~@ FR=bAHAO—E Hiatella sp.

@), @ plankton X 04 LAREEEDA: 419 % 366 u

@, & FRHELIVHABFLLHR 6:442x340p @ :1,630x 836 u
@~ 4 #4F Mpytilidae a type

@ plankton X b R4k L-piEgh Y 316 %298 p

@, @ FFESEIDFELCKRL, KEIRBoERMZNE

G9 : 403, 413 4 Qo : 864, 805, 760, 651

@m~@ 41 #14F Mpytilidae b type

@ plankton X 0¥EME LicmBsh: 332 %287 1

@ FEEGEL D AFE LR, AEXRBoREHENE 1,100 4
@~ A #x1E Mytilidae ¢ type

@ plankton X 0 $R#E L 72-pi#EhE: 283 x253 u

@, @ FEFGHELDRE LR KEZRRORRIELNE @:924p @:2,09 4
w~@ fEARE (1)

ug, @ plankton X hERE L7caihehE 261 <253 u

®, @ FHGEIVET LM @®:435x358x @ :1,370%1,100 4
Gi~@ FERE (2)

G, @ plankton X bER#EL-REhYE 306x321 4

®, ® FHGHEIOVEFTLAMEAL @:889x700p 63 :2,580x1,980 u
@~@ B Lieh-72BD o6 Mot

G, 6» type 1 227x227 u 68, 67 type 2 308x277 u @, type 3 356 x 316 n
(@) type 4 324x332 u @r, @ typeb 2T7Tx217n ® type 6 300x223 u
Note

A : B anterior P : # posterior b : B4 byssus f : 2 foot m : 725 mantle
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Ecological Studies on Sea Urchin, Strongylocentrotus intermedius, on the
Coast of Funadomari in the North Region of Rebun Island

Kazuhiro KAWAMURA

The author carried out an ecological survey and catch analysis with the intent of clarifying
the actual conditions of life and the fishing of Sea Urchin, Strongylocentrotus intermedius. He
discussed the methods of conservation of resources on the basis of the results obtained in 1962.
The results are as follows.

1. The sea urchins may be classified by test size and age on June in 1962 as follows:

Test diameter-«-++--- smaller than 1 em. 1 year group.
Test diameter:-+++--- 1.00-2.99 cm. (2 year group.)
Test diameter:----:-- 3.00-4.00 cm. (3 year group.)

Test diameter larger than 4 em. adult group.

2. The one year group appears mainly in shallower areas less than 50 em in depth. This
group mingles with the roots of seaweeds or lives under stones. They feed on detritus. The test
diameter is within a range of 2-5 mm.

3. The two year group lives in about the same area as the 1 year group, but this group is
also found in areas slightly deeper. The 2 year group and older groups feed chiefly on seaweed,
their gonads are hardly developed. The test size varies in diameter according to the difference of
its habitat.

4. The three year group is found mainly at a slightly increased depth as compared with that
of the 2 year group, but they are found at various depths. It seems to the author that the habitat
of the 3 year group are influensed by the difference of the growing zone of seaweeds and the
conditions of the seabottom. Their gonad volume is less than that of adult.

5. The adult group lives in areas deeper than 50 em. A tendency for the test size to increase
with the depth was seen.

The index of gut content is in inverse correlation with the gonad index. The gonad volume is
generally small at deeper habitat, but it varies according to the locality. The growth stages of the
gonads are Growing and early stage of Pre-mature in female, and are Pre-mature and Mature
in male.

6. The gonad volume of sea urchins collected from February to April 1963 are about ™5 - %3
of the gonad volume of samples taken in June 1962. The gonad stage is early stage of Growing
in female, and are Growing and early stage of Pre-mature in male.

7. The dark red puncta on gonad consist of red glanular cells and C-shaped spicules.
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8. The open season was from 25th of June to the end of August. The mean catch per day
for each fisherman was over 100 kg by test weight during the early fishing season, and was about
30 kg at the beginning of July. But soon after, the mean catch increased to some extent and
decreased gradually toward the end of the fishing season. The vield rate of the gonad was
highest at the beginning of July. It varied with different localities and depths.

9. The author discussed the fishing season, the legal limit of size of sea urchin, conservation

and other related problems.

g oAt BT SRR, LAFEItEECR T A Y =0 EEMTH S, ST HIRImIR b ERE
FoL HBo—2THh, wEEH 50km, 55 4km jiEomiEYEGC, B, EOTCkh-Tk
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Tl TETV A, 192\ TIL, FOX by =, FOI5EFMLTw50, ¥iz, HP4HE
HoRBII DX dicicoTuahdlbmcTa o o AiE Lic. 1, BERSHHNED LS
CHALT AR MEZOTENSH LT LE 5 & Lise TRLOREELLHRERC OV TOERXHAL
1o B COWMABES Er -t o b, Ao BCRMA S -2 b, BohifRitEbYD
THATGbDTH BN, ZZCWET S,

AL ABIERD, ZoREOEERF LA 7
TR AR 5. AR SR - i m Ef
THAEEED) L TR 7o fREf o A e R, R
BRSO & Ty = o LTEV:
e oo sl L LT 5,

wo#H & F R

19624F 6 A22~28FicAt T, B T4 HRA
IR Tloote B EE, LFE, A, ML,
HEAo&E (FE1E)T, KE 20cm ~4.5m
OfEHT, 3~5H1E, KEHZ 30 ~ 70 flfko ¥
=REEL, BRE AE, 2EBXRELL, &
F10 ~20 fEfEc o CAEMEER, bWER,
BERLIE L, ¥t EonlEHl, Hlos
HRBIEoWT 2 Y2 HFARC LA Bt
o1, EMBEOMBEMEEO—T L7 7 v CEH
EL, 774 vkt h 7 r-47 - RERL,
FF74—NLF~=mbEv) v, 2V vO_ES
Ll b EMMBERC L - THE L. AED
F izt (1962) OX Gz fe - fo. HILEHED
REEMEBENC L 5 THE L.

6 A25A X h 8 ATHEATTY =f¥Erns i
bhicst, iR, PR v CHBREz L5
PEEB o7 BER#ROHRIROEY TH 4
Bo BIE #FaE M AN




41

L EY
EREES

ﬂﬁﬂﬁﬂﬁ*mﬁ?gﬁgl A | | Bl || connam) © A

|

| | |

WMPOFHETIET AU 2 7 A—EEAREY S 2RV iTRosPNE T X - T, EHECE (L,
OEFCOWTHET A TFETS - 7205, 1963E2 ALUBE LEAL BT B L0 TE ol 20D
#WETIL2 ~ 4 Aol ov toREE RO Th<5,

op

Rz

R L E R

1. JZOXEILFESIEOVT

FH2E»5H 6 M CoRAMBOKBEIREMEA R L. DO THS, chboFHitokEoy =
DOKES LB S HOMMGMEGFEELD HBERMT S LEL R 52, HIREFOMEERTZ LIXT
Ehevs, JbkFR(962) D EHO =Y ~7 vy =R ELHIELTL, AtEORE 1oem FKiffo v =214
ORERELI1EY=LE2 bhb, F/E 1~2cm Fov=@gkRfF 24y =LH#EEsh, BE3
em BEOY =23 FEY =AW LELZOh D, 3TV =IRE 2em A, 4om BEHBEFLEERD
TIRENED B B AR EAR 0L CHIT T2 2 L EMCH 5, FokiBick-T, AILAKEETLESLFAL

104
J‘\.LL ’_|-"'-.1L._| *E 0.3m lo iR 0.5m
T T "'r! T T T e — f'"—rl-“—ﬂ
2 3 4 g L 3 4

5 B 7 . | 5 6

104 o g 3 ] 7
0 = HLLﬁﬂ & 1.5n
2 3 4 1

10 1 5 6

KB 1.5m 10
AR 3.0m
W - Fgﬁ%jmﬁ . guﬂﬂjﬁ
I 2 3 4 5 b 7 - . s =

i 2 3 H 5 § 1

KB 30m o
o [‘].———ru'u""—'r‘l. ﬂ AR 4.5m

i P

'u. T T T T T
¢ I e i £ 3 4 56 1
T l" L) T —

u, i
# 2t
! ‘
20 #*
% 20
10
1, i .
i @ ® % & £ 7 O o
¥ E (em) : 1 2 3 4 5 6 1

# & (om)
B2R PEEE KGRI B3IE LFE KEEEMR



u-J_L AR 0.3m
i 2 3 H 5 [ 7
) Y s i
H z = 5 § 7
™ I_.—-qfk AR |.5m
T S Tt B S R |
L AR 3.0m
m 1 2z H i R ] 3 1
#*
=®
&t
201
lo-—ﬂ.l rrr\.f—LL
r— T
i H 3 H H 5 =
8 & (=)
EAE FE KEFREHEA
JUJ AR 30cm
Bl Y15 =
1§ 2 3 4 5 6 7
104 KR 1. 5m
e .JJ_LLFJ—LL""\ &
I 2 3 i 5 13 7
10 AR 3.0m
— U __INnn
i 2 3 H 5 6 7
a
*® en
RS
20 4
" IfﬂﬂJwﬂq
n 1 -
1 2 3 4 5 6 H

# & (cem)

BOR M bW AKRFIREEHEL

m-
9 i I A% em
i H 3 H 5 H 7
10 4
AR 1.0m
ol anILn
1 2 3 4 5 6 7
o AR 1.5m
i .
I 2 3- 4 5 6 7
10 rAlkfnmh
: . o,
] 2 3 4 5 6 7
104 rlJ-I-:-:l.Em
= —L0
u 1 2 3 4 5 [ 7
®
B 0
n-
zﬂ-
i ’_I'J—L'LI“—H-I_LI—I—I—LH-LL_‘_‘
i 2 3 H 5 H 7
B & (om)

WOR Wl KEFRREAR

THHEME S PEFHO LS,

BE4m oy =izonTit4cm 0¥, 5cm
ORI, Tk Som oBEICIURNBEESHH DA,
IhZdo B rbESEREETHZ LI ERTH
5. LHL, dam oy =RiF:AFL£E0HEE
DEEY =2l T35 EEL2BR5DT, ZITIR
— L TRy = LTRIRS = LT3,

BE Tom Loy =kzoFECiz—BELLL
hicdr-7cht, 6A250 OEF1A H o oz
AL BRI, ThbDz LALEBERBTIRE
Tem Pl oy =ik b v EFE 2 bR B LaL,
AT (1960) 12 E LAME Licifo= Y27 v =
(3EREE 8.5em WD Y =idDH Z LEBNTVWE,

LT, &% lom £f#fi0ov =~ 1Y%=, BF lon~3cm k@O =~(2Fv =), BE 3ecm Aov
=~(3%Fy=), BF 4dom oy =~(Fky =) LT, TALNEC2VTii~<%,

2. 1 & 9

1Y =RFFEOBRERE LY =Ch 5. 6 ATHCRRERR 2~5mm fokx2CHd. ALEN



TIXHE Smm kD AL HEHREVEGFLA LRI,

43

1 & HEHHOREIL v = 04 BIRE

g | A | K H i B v =0k BRE
e " 1Y = 2fgmoichiEg, 2467 =
20 cm) E‘ m _}'ﬂ"ﬁ’, g s - 7*73-‘&% UJ:. gﬂ.}_‘bhﬂo
1.0m 1" oS e av7OTCHEE-TV S,
. ) Yzt v 7DEDOTIZVAEAE, 2V
3B 7 av7HFO P TE AL AL 1> 2T =
L5m (3 s0embl k) |» 7 ol S L
3.0m 7 1’-—5111@&\:-6&“1&}\)5'%]];17* "
4.5m " "W THAF AR AT Y "
o | 50 cm EH (HE 20mﬁz)f_f,?;'f:: ;i;;f’é"?' TAY, 7V - 28, BoMicv3,
__|1.5m " A e, AKE Y = 3 AE O T\ B,
F
3.0m " vy, T OMOEEERE "
E | 45m " BRI (A7) "
| e . S EY =, AFEORKE,TAY, 7O~
AHE, 7V=VE, RVETF, |, v P
0 s IR TR A o e P sli e
it 1.0m (gé 5Dcmﬁ_]:) avs, AVA, AFE, vH A |[FEROBE, AoBlicuv3,
1.5m i ayy, AR, AHE, T, i
wm A K
3.0miE B (Fedl) |ih=zv, 744 ¥ = 3IEHedinn, FERYH D,
0~70 BHED B/ WE R EAERL, AFERDLTHCH LEY =, A0 THOLDH NITV 5o
2 em| f = 2FEY = E, ADOTF,
1.0m G (B 20emfin) x v ¥ 7 5, AF T, ToOfl Ao, Fitvb,
E|1.56m " " "
i 3.0mr W bhkEWAFE, FyrrsSY, Loff Y = (3BT ST T\5,
4.5m 1k, FEKFW LT, 107 AT T S plomicy - 5.
g ' AHE, FELYIYORNENENFET = FATEOBROBIZG5, 2
e | S0em G, EAGOmfD) [T 2 Y e b Uik Tl B HED =B ERAD T, ROBI S,
& 1.5m|E B (30cm fir) |y wavrF, Fofl 7 = LADHTEEX ST TV 5,
3.0m " n "
i 3.0m " ARLA, koS Yy, avs "
2% 17 =oiik7], HLEHEY
1 wW]o| K % EHILEREY i Rto [l QR o]
" P § 3 fiEEEE, sy, =21
ﬁ _L fE 30 cm AR =7, EK& Jl’7'7~ﬁ, 75 I~'ﬂ=—§ﬁ, @ﬁ[
#f W @ | 30em | RKHE AN |
B & U | 30em | FAKEE, MEEREDE, B EH, PRYE, BRoE, 1 brE




15y =R5EOWRETIE, XE 0m LB TRRIh. B8, EHIcXbh 55, KEREE
1m FEOEGHFCRALAL -7 1Y =REEoRoM, FHOKROHEOPE HEATS
B, BEOPIWEIATREROTHCHBEL TV L2838 h- (1 R E2B) . 2R TZ6ID
IS5REELTHER, 7 i ~=7), BEERESORRALE G0 + ) — 2 A He4HoH
FEfa~Tsh, Hloliidz A X<ty Zoifiioy =il ra-FVERLThs, B
Eif, R, ELTIE 10em? X 2 ~THEED 1Y =23 L T icdd, B ERo@AEE ATk
Wiehichotee FRILFBRTIL1EELBERTACLNTE o1 MAD 1EY=DKE X, F,
FEFRE oW a L R HTw 5,

3. BME 1~3cem Rk@ov= (2572)

7 = (3K S0cm DRICEL ST AAKEN RO L Z AT LG TS, PEOEETIIKE 1m LI
TiRHEVEL ABAEVA, ThizEEoXMc X5 tordlmhiusy, —BERGERE IV
=S VEEY»HD (H2~6HERB),

BOT, HOVVvEFIZS, 6 @EEILETBEEEELLLLTWAZ E2%W2, Fh=v iRl
WELoTWBI LD, TLERXBC T TERECVW2BEAELSD. ATV HERIIFE I ROMED
THh, FEOERIPLT, ToBMZELTVHHEE, MhABAERLLTVWALEELLRA,

SRR AESTOBETHRIA T30, £ECEHLDTHRENEL , RS TEEL T LifEloX T
THEETHIHC LN S L, EFEERRT 0.2g LT, SMEBEHEEEY (A T0.3UToLoLMTTH
5. L LEEAOKE 0em o9 =CHEIFIZALIS L 5iioiigic el L TR REN RV,

B3 & BE1~3om Koy =0, KEH, HEEASH

oK | KR F W LERHIED B Ao ELENEYD
B |Nemav, BRE, 2207y rel LTI L AT IR THY, SR, 8
Lt |15miFrvavry, TAH avy

o 3 A+ Z79E, 7o I, GIKE, 7748,
#|30ml=vs, ronvry, 7av  ([LIITH W

|
T [Somm ¥FAB oAy r4,7 257 9|4 b 79, ~i% K%, BKE, & 47 58, 81

| - 77e/), ~AEFE, ZeHyIH, TAY¥, =2
1L5mAFAB A P/ IAYITH 5" e, pummel, 7o

=]
3.0m|f 78 —#H
B |gsmlf LIVBL 20AYIRL TIN cavx, 4XRM, veHUT, PR

Fftm | 1.5m=v 7

AXFAM, ~E2FF, YLy VT4, AHE, JehvFH A VAR, §
AR | 1.0m| L " 200 K, AfLm, Bk, HORE 1 6

W 0~ |rorvry, {FAHE, 7=

50cmi &, £ b Z4H ~AE FE, AKEK, TAY, AXE, @FH16
L | 1.5mif A, ~S 2P, b v S HT O, [ P IVELANE, VA 2T, 4V AFHF
L e e rony sy, AXAH, A PIHR, AV AT TF,

IAE, RANIY

i#1) FIFEIKORTHAELLETH S,

gy EAUE R U
MR EA - x10 e — R 10

HiEEER(AEDY &)
HILEAEHIEE BEBE) <R %10



45

SRR OIS, e E R REoPoRETH 5. Bk LBFodT, 1 B0 EEOBM
ficE LT b odb T, ZOMEEIIRE 2,9 THD, FEHL 3cn BEAZLOTHS 5,
BRICOVLWTRSEOBETIREEALMO VY, H2~6 1 LB EHO Y =12, HRl, 3 ERC
LTS BakEvEEAALRE, $10, 13R0KE 30~50cm O4EREER B), MILEAEWIE
ForA 3 L LR Y = 2 AFEHEHE), HETAASHECHCERI D IBVEASESS L 5 TH S
EFE1ENGMB IO, BBl LATRR CHS. tnbOZ EabE L IEORBA
WEACAZ 20EETEBHED DI » TV A AHEEN S B,

PREOKE 30cm LERc4EET5 24 = (LABSRRERT 52, BiH0BE, ALEATRVWSL
MEOTREESS D EBEbhaThE S, AFSML, 6 ATHOAMKOZERELGTIUL, BF LW
DOTREVWHEELLRS,

BEORMATIZANE LEMCELFHL TV B LELLASY, HICHBIUTE 51 F4ETHY
HOKE 30~50cm 0 L ZAIERE 1em MlEoY =i binitvd, ThidBEL-EX0ABEYRE
S THETER o 12iedT, FHLEG-O TR,

4. BEIem gOU= (3FYD)

—HICBHE 3om KEO Y = X VEGHHS AT 5, BLAETIRARE 0cm 0LIBbicEl, K
% 1~15m LA LA EABRIW (F2E), —757, e, HEB TR AR lmo &Z5
d&Abns (85, 6M), zosfioEoLTsHho—>2L LT, v=0BEoMfl L EHEE
It T AR AL S B LEEIND, Tihbb, BLETEAE 50cm LERoTFRELESD, &
{ OWHENEFTLTVWS, FloEMIa v FIt ko TkkbhTib, 2AETEL 5, PO LTI
1~34Y =R LTk, —iic= v FoEliiiey =27l , 2 v ORI T2 5 Tilic
o = HERT S, TEAOKE 1~1.5m offiliz o= v 7o TETH S, FliICv-5 3cm &

#® 4% RE3om Aoy =M, KE, HLENEY

Huk | KR | ErMLENES T b T L LA

E WVemzAr7yyr¥, 2v7 HEIGKER, 2 3~=7), Wh, v+ 748

i |3.0m=v7 FYIHE, rorv sy, T, GKE

i [owl7o=v%, soters, z2nsp[{ X320 1 17%, T2, GRE, 7= H 750,

p | 1.5m I X2R FIASTI AR sk, srHUIR, 22 Y, RHE
7aHyIH, ronvry, A v/HE, TAY, T

B |45mlf x|, 72 YIS, 2Rz, [V ATHE, vREIT?
ER24 2, YAZ4H

## |1.5m|j=2v7

7]

iH | 3.0m|7 #+ NI, AHE

E 1.0ml4 ¥2B, rorsrs, rroBl7o=ve, FYrHE, ~5TFE, BR, PERE

i i FZHE, 1+ 7, BHOR, TvvI¥, AN
i | 1.5m ® F¥, {1 ¥AH =, FEE 70 ﬁ.-,;ﬁ

%iJ=7f.nﬁ%F*.#tnvf#.

H AN ThH, 4 b7 +E, AKE, B0, ErE—
B 1.5m4¥x§' P e '“":'E}"*\iéy-:;g%é“ ~IV, v, TOTVE, AT
# | 3.0m=v7 {1¥2AM, 720299, ¥OAITH




46

BS® AME Som AR, MEHEDIBEVIRGE

\ # B
RO K R | mgme | omoE W | mmend | omosow

30~50 cm) 100
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3.0m 0.20 0.49
B 4.5m
14 30~50 cm 1.51

1.0m 1.86
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ozl TohAeBi Lo EfBbhs, Bk 2HE TR, AL L5 RE#ic5 3ecm Aoy =
1, BollickHaiiEACBiTA L E2bhTwAd (Wi Ebav7EFHO LRI D TF),

—77, EEl, BEATERERE S HE S ETEORMIC M2 b2 A EAaiELH Y,
LobiEdizE s LA 1m DFCELEFL TS, Zofilfn ¥ =12 E A2 &
L, BET S LEEDAPIC D EhbKE 1~1.5m 0% AEBTHLEX B EHTED,

7222 L, BEHTIKE 3m LR LR 3em Aoy =nhlridbhb, 2OV =iiktbl TE
OLECHRTARESecm Aoy = L PEVILE R e HFTREFLTEL L0 L Bbhay, BE
OB TR FOEBIFRHTH S, ZORVLEZATEBETARE dom Fiiov =L, BuizartR
THRE dem Koy =04 FOEBLHEONFEEYHLACT 2 Lz, BEOWMEOBBLH LT
THETCEELHAERE CHLLELLNS,

EEANBEEAEOE D TH Y, —EROEEDZ L AL Lt , HHEOEREEXR~NTVS
ZENE HLEARTIEEIE— Y = L) BV, ChidE L LTAMBORENT T TH
B ELMENHS (510, 11, 12, 13HEH)

HAREERIE T bg 2B MM EAERV L LARBREARE B0 Y =TIt 1.5
PEoBERSD, Rk =T b ELLLZ 2V, —, KENFEL 5 LA ORERBIZE
<feh, 3em Koy =DREBLHEVELR D ET, 8, IHBH),

BRI AE bATE 1.0m DI TREETHREN, BTRIGTHo bonE <, BiFy =ik hi g
—HHEBN TV ABETHD, KEOE VL ZADY =TI RN, WEMOREOMEMELS e
Bo £ LCHBHLKEBC L 24EE0ERN, B cERREy =L TRE- (5%, $7,8,9),
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o ——+ K% 30~50cm «—— « IKPE 30~50cm
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Fuji [(1962) (3=V7 v & = ol RAVp S ERTIRAE L, KELBE TR L2 EBINC
oz L, 2oz ki, B 3om A0Y=Tl2 4em Loy =L T, BoRRemiucEL
PR (R #PELTHEELLN, KEPEMC X 5EHEALPLETHERORIEL ¥ = Do
FolERs, EMEORECHHCLMEFET S LEbhad, SHONERETHELELLNS.

BT HLEEORBCILFBR T id o1,

5. BE dem Llrod= (BEY=)

KER 50cem LAz A7ed , KIE 1m fiENBEBCLARSELGMHTE (B2~61R), 4ELLT
BB biny =Dk EEHAAEL RBHALIALR, EE)) 2 e =Ho=V37 vy =0ihfc
DUTRE LR LG TV 5, ¥ =ii=2 v FHI#HORL TR, = v 7oEEoLEMBcERE LT &
DD, BEROHIED LA TIREIELTWB Z &0y, ihPE, I, BRZLEico0Tuw
BT EHE,

FEHATIIARE 3.0m 0Lz A8, KB 1~15m 0liADn v =k W& EoTub, ZHzFH
HORAE SO MRIHEORTH-T, KE3.0m 0L ZHTER LD, FRIEEL TV
L BEOEFTRIBYBL ahokz &k, ¥ =G MBENEEICEB otz b EnbEL T, k&l
V= RFELE Lichs, oBffcB#Lizdo tflESh3,
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BOFRCALhD L 5T, MHIRE, 8%, LHowlrbLTHY, INBPLETIE, IFBOK
% 4.5m OBMFICTRHRELRG T2 EENL R0, v =22 DEFEVEEL V5, &
NRELLTHAEYER TV S5 EL Oh, fiih#iyor Ty sEAS . HEOH L4 HME
OREOMERIZR Mo T, 1k, H6#E, HIRYEHITLa v/ 2AXTVLEY =4HM
HoOREBELVWCFRVL5THS. L LEMEoR#zIbAR(1962), Fuji (1962) oW E»LE2 T,
EroFEHTTO Y = 0REEHHEEIE DT, 6 AOEEOLZ TR &0 L L@y &
IRTEIV. BILENEHHREOAZZREFT LTV 2HH0RBOR LEL LY L, SRE0RETET
#H{WEz I35, 510, 11, 12, BRCALRE L5, AHIERDS 1.3 M#ICT5 X TRBIEERAS
iREH WL A VERUEEEA 1.3 L Eic e 3 L HIERABHIREILEL 5. - oEMiEEE(1963)44)
WO =7y =%F/ELEFC b Z- 2 ) L BDH BN, Fuji (1962) iX=Y-37 v =D
S EMEORELECEENSETHS I LWL T34, LRoWHL Fuji oEx H4ES35 1
DTHHEELBNE,

AR, KB - TR, KAERE 4om T 5g i, 5em ¢ 10g i, 6cm T
20g WEICED (BTE), SEEEHARERE 4on STEVGZ 23554, —BIZ 2.0 85 BIRELT
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74, @1
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HEY
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AR TMETI IR RN, R, R, HECIEEELS R ToBEA L bNEA, 68
ThlEroE Mg TIIREHo®EE, RANEOTHTHS Y, RBHICEL T3 L0i2ED
BTl HETIZRNn, B ME KNG TH b, BN, REMRI i G87, 8%
KEZ L BB OEL 25 &, KB IS BI1TH - TREEPE 2 105 LItic BB o %
HOMEBRNLIEL R 28A3H 5. LosL, ALKETH-> TLBFNc L - TEI RS (7, 8%,
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ETHY=0ENEEMANSE LELLR, SERRTBLE DS,

Wy = o R FHTEESRIN, Bhic ot ebiB LALLM TE R o7 Ll
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2 s
AR | g | s R | BRI | B2 R | OO | LR W0 | BUBOOI | B2
- 1.0m I 20 80 100
P 1.5m 67 33 66 33
: 3.0m 75 25 100
H 4 5m 100 25 75
o | 30~50em 50 50 57 43
- 1.5m 57 43 37 63
3.0m | 67 22 1 33 67
B | 45m | 100 25 75
" 1.0m 100 50 50
) 1.5m 100 75 25
H | 3.0m 17 83 75 25
- 1.0m 100 100
% 1.5m 22 78 33 67
3.0m 100 67 33
W 4.5m 75 25 100
4 | 30~50cm 100 100
E 1.5m 20 80 80 | 20
H | 3.0m 50 50 - 50
8= R dem DI EHEFIR], KEED, AERAEMEER (A)
| ) - 5 2
OW | m | R 0 | SORAON | BB | EAON | BB 0 | s | R
- 1.0m 2.13 2.65 2.62
e 1.5m 2.08 2.15 2.25 2.99
; 3.0m 1.1 2.03 2.08
B | 45m 1.64 0.2 1.71 ‘

o | 30~50em o182 2.54 127 | 2.8
)E 1.5m L 2.07 1.95 | 1.98
3.0m 1.51 2.20 1.96 0.51 1.59

E | 45m 1.03 0.49 1.10

5 1.0m 2.48 1.70 { 2.75
i 1.5m 2.46 2.26 2.08
1 3.0m 2.10 2.92 2.18 2.29
= 1.0m 1.93 | o297
& 1.5m 1.59 2.07 1.41 2.43
g 3.0m 0.81 1.63 1.96
Hi 4.5m 1.55 1.67 1.89

- | 30~50 cm 1.34 1.52

E 1.5m 1.6% 2.08 2.08 2.20
i 3.0m 1.67 2.10 2.06 2.17
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2 AFWdLE, sE, e, HERTHRER
AT R THRER 4.0~5.5cm O =TH 5,
ZhHO Y = ERREEW 1.0 BT § 02K
GCaHh, 19024 6 A Thick#id s L8048 ThHs
(%% 14 [). et Tciie tREMCA-T
B, ETR—EiTCiRRETcEL TV S,
MEEAEDER22.0 L ETHiFED 6 BiciEL
THYEV-(B15R). o tizzoriliciEsc
FEEHF B b TWAZ EXRELTEDY, 4t
A#(1962) o FRMIC 1 2 EEMOEB, Fuji
(1962) D& HbLFCHT TREELS kB L\
SRR E—FHTHLELLND, 14, 15Eiz ki
W, P Ao BA T ERHERY, HEEAED
$EFticflioig X D EL , Tz oz,
o & 0 L RO BEOIRAE L DIZEE-BR
HH5LHEEING. HIEFAEDERIR IED
FEHTHHH, BELA, RATEKENS AL
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Je@ilo 3 BT a4 MEHEEANL 1.00 61,
FLEAD4 ATAHTIE 1L.3MBCRAELTL 3 (B
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HTIRRAIoBRED 0% 85,

CoMMOEABMTERELTESRTELLOTHD, FLVWBELEBFOKE, BER,
HROETRER FoouvTifil b EE s T,
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7. £MBEICHAOhZFRRBOMERICOVT

=AM ARAROMADALRZ LOAH ), th¥HAohVERRLEYS L, 2iizFRE
wZEEL, BEofEr Tr5 Lvbh =
Twd. 6 HORBETIREEDHDY =
122, 3EGERBEENDBTH T,
2 AT olifciiE L, Bilioy =
IEHicE{ Abh, ¥l END4 A
THoY=icbabhi, 2 A THICIX
B ci1IEERIoEAz AR, B
HTR2SEEFITEIzR bR, Z0
P DS D iy = R BE 3.5
em LTFToboTh1s FEHD4 A
THOY =TIX17THE#ES 9 B iras
Abhtop, HMHORZ2 AicH#ELT
PiclitoTiviz, COLS5EHADD A : L4 TR

& = (2SR X - CHBLIRAES 1MM®®M&®MM@WI&Z71b/77L L

" +oi iy D8 L B
Rizd X IBHNL, 3EEL B CHAY L Lo aH (BXi 604), B
BRoH5H5 BER TRET? RIE 2 3 02K REOAIRE S Lol

&, SRiloEmCEHoRREOAE
A d-ofimsidh, TorM (ERMRo#ET, NEHLTH) CCEoRE 60 a fi#0F K2 LTH
Wahtwd (EHER),

Y=o HNETRICAGH, HEWFSENIZZBh2BE4H ), B ORMENSEL Y = O
OFEONED—DZE 5 TV B, Mortensen (1943) Iz L hif=" 17 v =2 FFizAbAR
o Teh, BRCRIVd MG EE Ve, — TR TREV-LELLMD

FEAOBRFER % { - -#ll82 Kindred (1924) 45, Strongylocentrotus drobachiensis (7 29,37
vy =), St fronciscanus (~V+HA7 vy =) FTLHhD 25 Amoebocyte with red spherules,
¥7- Kawaguti and Yamasu (1954) Ras4+v =, A7 ve =% [FEY=BHFEETL L5 red
granular amoebocytes YE U 4O THLEE L,

FREOEENOH 5@l oV TIZ Kindred, Kawaguti and Yamasu $i22 A ¥ 5h Tk
\vo Fi= Harvey (1956) § L { - Tu7ou &~ Tu B,

FROAOHEANHELIHCRILT LV S TIVEBEEANERIATWEZ &, Bo—EAEBL
TEACLRREoBRYER IR, AL SaFAEtofaE o s SEALNEZ L, 2~4 12
BTHHEER, WROHADSE V7 =1, KBRS E-TV2BEREW 2L EE, COFRAD
BFERIDH 5 MR L AKEYPLETHRBEO R LA BDMENSH D L5 THEL, B
EDLEZATHTCHS,

BERD2 AL 4 AoEoRBOE({E)» 55 LEFEAREL T 3 LHMENEP LD, HATD
{ERAHD L, ftsﬂﬂaﬁ*téﬁﬁm%ﬁofxk:au§<wﬁ¢%DLv:t&E#6.
Y =DOHONBELEMEOR B LHSOTEHERAR L T, $EEN Lk cHESOMEXERTS
T ENTELWEEYHS LBh s,

9. 19B2FORIAMRIZHIT 5 HEROLE(L

A H B DT IR T TIEF T iuA, kb M, K ER, 1R 1A SR
(R, SMUEE, S8 v TSN Lo 0ETHS, FLHENEROE-TW-28
&, RHSEOREED 1 H 1 AL ) PEEERZR Lo EIBHTHS. chbicihul, B0y
Mz dEis @R R L 100~150kg fiTH 54, 7HEmChs ERER 30ke BIETHRIAM
FOREORMERICLD. LZHATAhcis LRBRERTE RV UELE VELLRV, BFT



810 % MENTFicETWE,

FINE® = a A | A E W # i Mk | rx7 A4

o *>\ ‘mklgé?i”é m‘mﬁ%ﬁ"% T ﬁﬁf'ﬂ!&ﬁ? A g

6 A% | 80.0 10.41 1.3’ 100.0/ 12.0[ 1.2 130.0 15.0 [1.14 |

A |1.5~3.0 60.0 9.0 1.5 168.0 18.48 1.1 |

F 3.0~ J

0 g | es.sl 9.7 1.4/ 100.0] 12.0, 1.2 149.0 16.741.12 ‘

7 5 ' 62.8 10.31.73T

g |1.5~3.0 63.0 8.86 1.4 80.0 11.5]1.44| 21.0[ 2.41.14

B 3.0~

LE % 63.0 8.86 1.4 80.0 11.51.44| 52.4| 8.71.58 ‘

7 ~1.5 70.0 12.11.76

A |1.5~3.0| 60.00 9.01.50 ! 70.0 9.81.26

G 3.0~ 44.0 5.2]1.18/ 85.0 10.4/1.18

W ol s e0.0 9.001.50 54.0| 8.561.48 85.0 10.4[1.18

7 ~1.5 49.9) 7.4]1.49

A 1.5~3.0| 50.5 8.2]1.61 59.8 8.41.36

T | 3.0~ | 90.0{ 14.0/1.55! 22.0 2.61.18

9 | w5 505 8.21.61 %.0 14.001.55 55.84 8.01.41 22.0 2.61.18
I |

8 ~1:5 i

A | 1.5~3.0 48.8 7.11.43 !

£ | 30~ 40.0{ 5.01.25

LN E 44.4] 6.051.32

g | ~15 ' |

B | 1.5~3.0 ' 50.0, 4.40.88

H 3.0~

Ul |

g | ~13 F [ 542 8.81.62

A 1.5~3.0 \ 477 6.41.34

T | 30~ | '

LE - 1é3| } 50.95 7.6(1.48
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SR, ABIRLRER, B pa=-FREBR <10
£ B r 7 B it A LI
I | | [
o AT e el e e, A
e 7 o e e e M e e £ e N e g 7
‘ 81.5 9.03|l.10 76.9] 9.76/ 1.3 85.0, 11.0{1.29, 68.5 8.46/1.26
80.0 8.8/ 1.1 56.0, 7.251.29 57.3] 6.34]1.14
20.00 2.51.25
81.0( 8.95 1.1 76.9 9.76 1.3 70.5 9.181.29 57.8 6.67/1.18
I 47.5| 6.211.31 48.7‘ 6.4{1.32| 53.4 4.90.92
80.00 9.01.12) 39.0{ 4.93]1.26
50.00 7.01.40
80.0 9.0[1.12| 43.8| 5.691.30 48.7 6.4]1.32] 51.7| 5.95/1.16
69.5 8.91.28
60.0f 6.1/1.00, 38.0, 4.751.23
80.0f 8.8]1.10] 41.8/ 4.76/1.20 102.5) 10.15/1.00
66.6 7.0(1.03] 44.3| 4.901.22 102.5 10.15(1.00
52.9 6.1/1.15 43.6 5.7/1.81
60.0 5.210.87
46.8| 5.48‘1.22 53.75 5.951.10
52.9 6.11.15 60.0 5.2/0.87| 46.2 5.52|1.23 53.75 5.95[1.10
45.0| 5.831.29 50.0 4.85/0.97
45.0/ 5.831.29 50.0, 4.850.97
60.0 6.3‘1.05
34.9 4.53]1.29
60.0 6.31.05 34.9 4.53/1.29
30.0 3.311.10
40.0, 4.31.08
38.0 3.55/0.94 60.5 6.31.08
36.0, 3.47/0.99 55.4 6.01.08
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—ERERN S50, 7T AR v 7RISR T, v =R B B s L LB BB Vb
NTb, Doz kit BlROBLIEEL LTY =D 5K LIGECHBIMFETI EELDRS,

10. 1962F(CH1F BRBMPOHZIZOVT

HI9RMETT, WHOMEEOTEENOLLR LI LOTHB. T #@m%—ﬁ%%
X 10%FEERT 2, ChicXhIBEe T A LEcRkEELriTs, DERECTH- T, chilifTHk
B X iz, oI AEMEO R EORB G ERG L D ATHETS A, RECERBEORENE
WIKERDIEV & TAHANFRAE - T 2 Lok s LTHFHET 5. IHATHEHoB L i 0iific X
BHEFOEIPE D TH D, BEFTIE, KR X EENREWD, HHOTENFEL D L. il
B EBHTAREC L AR oELETE0R, & LTH L2 ER0LEFIRBCBFENRD D LHEEEL
Bo MIEFIOKE 3m DIFECHREIRCRRCELBERSE L TUEL. —HATRWTFhoKET
LA T B, MEFITC8 ATHICEENAR LTV ADREBENRG LCALE - TH b,
WHAT 8 A THIAEA TR E01k, BRI, RETARHE TS THY, oEsBE, &
BT A » T LEEX D, IACKER L AERELA i3 &, BlCIFRITKEC X580k E
WAy, EOREEIZ1.6~1.7CHEV. HRTRRBC IAELDICAREME 1.4 ATHTH B, HFOE
HREGHIRL 2271, IFBRTH 5,




IR 1960 ~'62 FFickiT 5Min0LER, AEGH, FFEER BRAE PY1E 1Y) RERE
e g | HER NS | £ E S W | HRE K a;@&i‘g;gm(gﬁ
| o R e

Fr A
1960 55,939 38,056 867 37 25.8
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Studies on Vacuum Freeze-Drying of Marine Products (1)
On the deterioration of freeze—dried muscle

Kaoru TAMOTO

The author studied the changes of temperature and weight and chemical properties of acto-
myosin in muscle during the freeze-drying process, and the effect of storage temperature on the
rehydratability and denaturation of muscle protein during storage of freeze-dried muscle.

The freeze-drying was done by vacuum-drying with pumping pressures at 10-'mmHg. The
samples used Alaska Pollack, Ataka makerel and Cod muscle which were preserved at several
temperatures for 1~3 months.

The storage temperature were set at —18°C, 3°C, 10°C, 20°C, 37°C, 55°C respectively.

The following results were obtained.

1) In the experiment it was found that a greater part of the actomyosin was not rendered
insoluble by vacuum freeze-drying.

Little difference between the amount of actomyosin of fresh and freeze-dried muscle was seen,
thus suggests that various myosins are not denatured during freeze-drying.

2) As a result of studies on samples at —18°C, 3°C, 10°C, 20°C, 37°C, 55°C it was shown that
denaturation of actomyosin increased with the increase of temperature and length of storage.

3) The effect of storage temperature and length of storage on the rehydratability of freeze-
dried muscle were observed to decrease with the increase in temperature of storage and length of
storage, but there was no parallel relation between the denaturation of actomyosin in muscle and
rehydration of the muscle. A relationship was noted between the water content in the dried muscle
and denaturation of the muscle protein during storage (—18°C).
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20 1,240 925
30 1,300 940
4 1,310 940

7 SHOTZ Fidvy 1,420mg%
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RO EHEEERIC o TR R 2 T -7

R Pt L EZE A 10~ mmHg W< 12725 LRBOREZKATICBRTL, 5~105T —30°CHiE
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BRELAETHERERD TV 5o
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i, EEMEORGERKEOLRGEABIRE, T2 14 v voHENS BRI S5, BEF0ES
DEEL TV I

EEAGTORMCAMLEKEEL, KEESCREATTLESLT, 22, BLolEditsTs E
ICEELHE Tz LA MBh TV B,

fEBF 12 myosin B DU AEORIEL LT, BE0MELS, BEOBBE TR 5 KoL LD
, KFKO#E, RFIREBCELIED, ToERAS TORWEF S sh, BROARCTTH
FEAEGHNCEIL T b L EZ TV B, 4, KFIAD ice like DML, EAOHEECHEIEOH
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BHOREHL L OMEL, AhoKkoRBzEEL TR 0 EELbhD, ERERETT B,
WM & W2 ELIRFREY B VR, BAZTELAS D, HTHOET, BKkEoRROET, By
DIFELL fewREAOFELZ LM S O TEGEECHETS - @8N TH B,

= I

RAZFAEHAGERL, RREoMEoRE, TR, +v vEEEOBMELYL b, -0
A« eRECHREL, ToOMOBEALNEEETHCOVCTOREY L b1, ERROEKE L HHS
DEAEEOBFE LR L1,

WEHZR A v 457, ke, 27, 75 X7, 7V RAV, BESEEIME 10 mmHg ©fT -7,
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Studies on Freezing of “Surimi” (Fish Paste) and its Application (7)
On the relationship of freshness and freezing denaturation of protein

Kaoru TAMOTO, Fumio TAKEDA and Kyosuke NISHIYA

This paper deals with the relationship between the freshness-change in Alaska Pollack during
cold storage under ice at 0~2°C and changes in quality (denaturation of protein, ice crystal, color
of muscle) assessed after frozen storage at 18~—20°C.

1) When the fish were stored under ice for 7 days, no significant change in actomyosin
content was seen, but when fresh fish (post-rigor) and slightly stale fish (in ice for 4 or 7 days)
were frozen, the actomyosin of fresh muscle showed hardly any decrease while that of the stale
muscle rapidly decreased. The ratio of denaturation of protein in fish meat after frozen storage
for 30 days increased according to the loss of freshness before freezing, with the exception of
putrid fish.

2) The size of ice crystal in each degree of freshness showed a maked difference. In the
case of a high degree of freshness the ice crystal were smalle than that of stale material and were
remarkably developed in putrid fish.

3) The color of fresh muscle after frozen storage stays white while the degree of blood-red
color development increased as the fish increased in staleness.

Ar by 5B TR ) SHIRETR, RONFER L L CHERECTHH2, BE
PHC LTSRN & 75> C, AMoR I BEEROEATER LA, FAEL MATHEAIC
B%5.

AMATCHET2BE, FHE L TORHEORES X CEFNIC b HRHBOLEY HART ) FD
TR AR L T 27220099, 40 S ORERF0OATT MM A4 Sh, ol ) MERECH
A28 008EORVA Y P Y ¥ SRRV TREZCELAMRBEESZ L30T Ly,

Ar by X IRBEORVFHI ZHHTABOR Y SAE) 852, MlisSERTE COREENE,
BT R OME\ Rk EOBEETFIC L > TR ISR H L L ToBRRMET T3 L2R AR T
L, MEXFEEEFOTHIC oV TIRIEAV L, dFE0A Y + ¥ & 7 OHER TR0 AKIC
SUTIREFHOFRD &, #KD OBE#FE RENN & WBFOZHIz oL ToNELRH S BET, ¥
FMIOA Yy + ¥ ¥ 7 O E LHMAC T A EHOBERIC2WTIREL oS H 5,

— i AT, M ORE & & b BARAEEE L ORI LY, RONGRE LToM
BEAH% LTI o M myosin KEfO RAVEBILLF L b BIEET & 0T Cizied, boBsIE
Bl L s\ %R E £ b5 505, BASICLSS myosin KEREORNEA L, RIMRICLEBE0D
LOBXEELEEDD S = LY , =29 bit X » TS Sh, —Hch I NEEROSEOBR
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ELT, FHEBRICIHHAEEO HE L LT myosin KEFPOERE Fbh T2 TV 5,

FECRA Y b Y X 7OME L&+ myosin KEEOLEEOMEL M5 fobic, K5 L UEHR
RTEREBINIRAY b7 X F2—FEHMKE, L KKCEEL THEDR »oRBo MY FL A
ORECTHEL, MELWETORADTH:oMEY, myosin KEAROEMEOE(L & HEEN 8
LI ReRET5,

@ W FH &

1) #Ei#EH%-N Actomyosin-N

s 10g % 190cc @ 5% NaCl €7 vy ¥ — %A o-CHARHMHL, MO8 (3,000 rpm. 255) #,
LB O —EE & 5T Kieldal I5tERL, chefifd-NEL, HiEtEo—ER% 5 ERoBKT
BRL, 1 GhBEcECTEL T2H®EY 0.1N NaOH &R L, fiesMiEic Kieldal % ¢@ilE
L, actomyosin-N & k7=,

2) &k ¥ E

MROEHFEEEKESHHPIZOVTAA 74 FREH2HVGT200CTHE L THEBERZER L

x B # =R

1. BELEAHEFOERATNE |

EFlRECABLABEIBEOA Yt ¥ 7 (4 ATHEGI AT E TRKEL THBEShIz LD, &
ERRFTRERT ~8°C) ik chEL, MEETYEET S LL LS, ghcFV-THLOREA
B O L ol (—18~—20°C) srolittRia o bd Lt b oNERBEE 130T, MEL
R oEAZEEOMELE2E, § 1R,

w1lxE kbtomHEZER

* % B % 0 ‘ 3 6 8 1 13
OB E-N % zm7\ 2.180 2.014 2.180 | 1.921 1.848
TZbixvv-Nmg% 1236 1247 1220 1248 | 1186 1016
E B E 1.345 1.527 1.527 1.636 1.254 0.909

pH 7.30 7.28 7.30 7.57 7.90 7.92

VB-N mg%; 12.7 13.2 17.7 | 23.5 | 30.9 45.2
X & % mj! 84.0 81.0 84.4 84.0 84.4
A &= 05' 0.5 0 0 0 0
#t ] % | EE TE i E# EN:Y FE
25 H" E#% EW BREpEER AR a5 R
7 [ EX% | E% | FR&® |0 R | AR | ERAC

KR D FEHREE X WA E U T 0.5~ 0°C oA cRET( Lz Ebd T it

BN 8 A H ¥ TIEN &4 Bhiy, AHE, MK 6 BB THE LIFRILEERE Lo TRk
FATHE L B, 8 HLMIE pH X8 VB-N pfimUiz U»BRIicH b, 13 B B CiR@iciE
[l 5 S5 &9

HEME-N, actomyosin i3 8 HH = TR L L ¥, BRIzt - TisL R EEP L
¥ @A) ORBER - -, 0'CHEoERIZEE L -BFEBEERoE Vi
WZ EERLTVB.

FEOSEX LR 2EATHoOBFEIRF 2 HoRLAZ L, AFHTELEED A-0, A-3,
A-6 BREMTILHE20H T2z 2 A £ actomyosin OBFRIZENLLNLH - B30H TIZA-3 ORFF
B, o 2R L D EAOREEY K E L ftotc, 0HDLEETIT actomyosin Ei#5 L U E ORIF
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% e REIR] 2 30 40

SN % 2.217 | 1.922 1.628 1.505
A-0 AMN mgZ; 1236 942 890 791
B ®H E 1.345 0.909 0.809 0.810
SN % 2.180 1.774 1.384 1.350
A-3 AMN mg% 1248 1000 594 560
E B E 1.527 1.527 0.400 0.400
SN % 2.014 1.721 1.626 1.238
A-6 AMN mg% 1220 972 890 427
kE B E 1.527 0.890 0.618 0.349
SN % 2.180 1.920 1.774 1.459
A-8 AMN mg¥% 1248 1030 973 772
E B E 1.636 0.574 0.698 0.545
SN % 1.848 1.145 1.107 1.100
A-13 AMN mg% 1016 495 493 480
B OB 0.909 0.327 0.2¢4 0.210

SN HEHE-N AMN 772F3idvv-N

NHEBFEIV Y Nwr

“!Gl A=13

A= 0 ki OH (MR EH:HY)
n 38 ( » 6HE v )}
@6HC( » 9HH # )

A=38

A-13

aol

4 1p( « 16RA w0 )

W W B K

BIHE BHELHEFOT 74y vOE(E

b, A-0 PR IBEAOTERLS DL , 2V TA-3,A-60ME7 D A-6 A EATEN KT o
2o LOLEXAGEEIMOA-80RBOEATHIZA-3, A-6Z 04k, A-130RBLA-6LD
HATE Pieh oo T, BEETLARBOAREAY, 16T L LR T BatkTs
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LM FLIEWE LIt B, A. F. M. G. Luijpen® {2 Cod =2\~ TARERAE & HCRIED & DA TS L
TAERRAOMIIINENEE LV AZF VW2 224 T, BH D LREHEC X > TofSh? LHEC
IZEAOTERILIREE i TCRAVIHEHERLTWS,

L Lo EME: Lt EoFERRAATERvoT, RATESRECONEZIC X5
REEOHREVERIhEZRELE 2 bNS.

2. BELABPOEAEME—2

ZITIMEERRETE ACHRECREIN-ZLDOTHEDORVA Y ¥ FEAV, BEZLTH
BISHHAA L. b THEEEE RN Bbns o KL TREL, 0. 4, 7THECTHATHhIERK
LOOHHoEESRAD B B L SR ¥E 3%, F2HRL.

3 ® HEIAE‘ORAKE

Tm R DMEE [ 20 30 10 50 60

SN % 2.380 2.157 2.082 2.065 2.080 2.043

B-o |AMN me% 1554 1379 1297 1327 1297 1204
pH 7.40

E W OB 3.181 2.490 1.620 1.344 0.793 0.790

SN % 2.310 1.960 1.848 1.700 1.633 1.544

B-4 |AMN mg% 1414 1050 995 814 810 79
pH 7.20

k W E 2.010 1.509 1.068 0.480 0.310 0.310

SN % 2.371 1.845 1.668 1.610 1.600 1.470

B-7 AMN mg% 1392 - 970 784 735 720 602
pH 7.35

E ¥ E 2.181 1.410 0.724 0.275 0.241 0.206

B-0 #MMA B-4 X#&4HE B-7 kXK7HH

7 HEoXigEF, Bl ~2ColETHd, TR AMTET pH & X UHERHE-N, actomyosin
BoZizdichiot
HEXCIAWNEhORATGYHE TS L, AEERIF L B-0 oBEAZEL DL
50HHIzk T, BEEHi083.4% 0 actomyosin #HFL, AR LB THAERLBE TS o712 K4
HDB-4(3B-0i2~<T actomyosin QA Ak E {500 CHEENO57 4% 1cMP Lic. ARIRPPERK
EBEXELAEROKEZLB-0X kB Lich, B-TRELCEAOEENS{ actomyosin (2HK20H
T69.6% T LSOATIR52% A Lz ERAR oMb Lo ETIX actomyosin FIFR LR X
[ D AP

AR H ST iR, kEHREREL, MlEoRHERTECA# v Loty
5L f;o
SEoBHRFECHEORV AR T -0 T, HEXLEETONHEY, A, k&R, HFEERA
oERTEGCTHE ALK, BEET & & icdilidbtoRAaTE A2 { k@RI ED LN

3. #FA4NBORFPIFZIZOVT

RO A r Y X0 E s> THIGAHOA ¥ + v ¥ SHFENFEAEMLTETEY, &
T EOFEE L TLEALLL Tz by iRBich 500, HEOME L FHEO AL TIEH
THEFER L THEOFHEIATUED o122, THOWMEARLYMnT 2o bR LEL Tk




VWHBFE N mray

100
sof
1
*
w 60
(2]
1
-4
“F s-ommmcrimmsoms “r
| B —4 K4 HHi
B -7 A7 HH#E B-o
204 208
B -4
9 B -7
e e S R N
WOk E K PR
W2R a HEEEEWEFOT 7 b4y v ROE(L W2E b ML FoEAOEL

(5% NaCl HiitHio HEEEE o i)

HVCHEC 2T BOT, 254 A THREIRICA Y b9 X FIEouTREEE L S 0B E LR L 1.

6ATFHZ74 HET2 HIEEL, 1 BBz LWL LAECAELET Bo LRRDAr by ¥ 5%
Bt (EaE%4EH)

HiRIZ4~6°CTAEL ThH-1-0T, BERBFLZS CHEL—FERLBELD -1, BLEA
FREETH-T,

AB oM s LU0, 600 DiEEERAOE(LEH 4 TTH LI,

K5H1380.5~83.6%, pH 127.2~7.4, MH-NRKi22.17~2.39%, £HH,LMNEL 1R ) BAOHS
$ 360~380g (Rl 3%, B 8%) ThhH, A-—Y 7RBFTCHREIhLZAY Py ¥ THBL CEER
H2EL et

WEPOHBHRAOELYAR S £, 30HT actomyosin AHFEFOS~61%EEI L, AOBALET
FEREWO, Kbk L - T,

ko 3EROBRE, ThEToOERERLIMEL THE L HEIC X 2 ERERAO TR OMEYED
LTHIMITRL 2,

RSN T ToO RS, #812300 Ho actomyosin OBFER L), HEIHELLERT
12, BELlEREORBG-ORFTSREDCA Y F Y X 7, BROESREOA Y + ¥ & F X VHiEFD
FAZTENDPIVWL5TH D, 2HHEEF E{HBANOSVHATLBOR ¥ + ¥ £ 312, BEOKT|f
¥o2y v X7 L hdRoRAOTERIEAKEVHEBLAESBR, ZoZ EALBENET LR
BragRoBEATE A LIV OTIIEV . ELLRS,
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W3E o AR L TBE0 B o d A

WA E F5{ABOAF MY X IORHE LW OERMEE
o e L LULIAF ST 30 60
SN % 2.397 1.985 1.731
AMN mg% 1664 1025 820
No. 1 E B E 2.350 0.857 0.720
pH 7.25
X % % 80.5
SN o 2.390 1.615 1.419
AMN mg% 1400 633 620
No. 2 E & K 2.260 0.500 0.240
pH 7.40
X o % 82.45
SN % 2.240 1.725 1.420
AMN mg% 1450 754 625
No. 3 o 2.000 0.589 0.510
pH 7.30
x & % 82.54
| SN % 2.177 1.720 1.5%
AMN mg% 1400 752 650
No. 4 kE & E 1.971 0.689 0.655
pH ‘ 7.20
X 5 % 83.60
l_qn.
' A SBBORFFUFEY
X HBREIOArIox?
I O FI4AHEJ|DAF+OFT
-
A
T s
: x x
: L X A %
i
3 = X
A 8 = o x
* ry
8
[ X
o X
40P
.l A A 1 L A
0 | 2 3 4 6 18
AWBROB K
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Axr by X FRERELTATET Y SRS, SRor o HEE, AHE, SR NED
FHOKEL k- TH ), UEOSHEERMEILEEIR TV 5. Thbb, WHLARBEOFE AN
LARTIEARBELTLLE, FRETLOZHHTHEORVWAY + 7 F 70 6BMELBER, T
HOHEIFHHMAT, Lad, »3EIBMENES, SEHLPVR, RERO AEIRERBIZ
Lizhis CTHERER, FoRYMOCET, BEETLE I TIFCHBRELETL, MEKLHMNTS
BlarEDHEN TV A,

RoBEENHHC L > CEbALAOUENIEOTIREVRLEELLR, AF P7FFEWVWALS
TeREEESEECOlM L, BEEE L miirh oA, KESROIRE, Hiloalitlts vy FTERELK,

PR CHE L HEEE DA & v & F KR LR, B X UK TS L, BEEH
LcBBhc L €, BATEA DL, ARRMALIERFL, k&R dMMTd 1%, RFAEH M
TAHE LI > TR OREA NS o), hiHbRECKEIT L - 1o FCEEAICT - 12308
TIREAEBROEMC Y - TkERIIE ALt o720

BoNEEZ IHECIABEATECVLTIR2, 30#ESRSS. ThbbHAVLI L= LXK
#2HHENEBICEhEREEL, HEERALYNE L &R, BEET L EAOTERESKEZWD
ERHELTLVB,. R M. Love® (1 Cod i, #0RE2 74 v —CHE LSS, HElDLO
AEEED L0 X VEATE PRV 2R T, $oRAEL L TEoRKERFHOMRIZLIE0
TRV EHBETWS,

ARBTLHEORGRB TSR E L, BATE LRV Z Lo b KGO LBIRENRAZE
LBEN DD OTIREV I EE L BRS, —/ Nikkila, Linke!® 3 EEMEEOMTEOHE Y L 6, HE
e d 5 BEFRICE A ERER O b0 X VERAEES PG Z LML TW5, Y HixdbiF
DAY Y E T ORI, PEEEBLER, 9V F, FLARBCRBLALERYEDII-
ez EEREL TS,

FAB T LBHCRIBIC 7z - 2o o o AL AR TTRORE X Y v#BiE b -0, &R
AIREICEF BRI Tk, Mo BIFRRENE YRR oEATES DI, KEAOR DR, HlED
HORENRIFTH 120 b5 Rid bR D MRRH & 705503 ) FOMECY > T2, HAORKD
firbd, HEHORATROFE,MLE, SEORVERLYAV A ZLAEYTHELE2 LD,

E n

Art v HFR0~2CITKRLERPONE 0 F(L &, gk KELLE EaZlE, kEh Ao
&) EoBFERENL.

1) XE7 BREERIZ LA L actomyosin BT E bz o7z Hh ELEMIC L5 actomyosin REHD
MYRHEORV-RETRHNTH 720, BEOET LB TIRGIITHD L, HE30HBoANE
AOEEEE TIMEDETIT L - THEmL oo

2) BEORVEGLHBLSSIHERTOMEL D kEhokE 2 PR, HHOBIXBEDE
Tk bis o Tl T » foo
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Studies on Species of Fungi Isolated from Marine Products
II. On fungi from marine products of all kinds

Teruhiko SATO and Yukio OKUDA

The fungi spoilage of food is familiar to every handler of marine food products. In dried
food, the slower growing fungi becomes more important when bacterial growth is hindered.

To observe the influence of food additives on fungi growth in the products, various species of
fungi isolated from five samples were cultured on agar ‘media of Czapek and the effectiveness of
two antifungal antibiotics was evaluated by agar-plate method. The fungi were roughly classified
into the four kinds, namely Aspergillus genus, Penicilliumnm genus, Mucor genus and Fungi Imper-
fecti. There were appreciable differences in effectiveness of two food additives used according to
the species of fungi.

The results are summarized as follow :

1) The fungi isolated from dried Ezobakagai (Mactra sulcataria carneopicta Pilshry) seasoned
with salt and sugar were identified as three series of Aspergillus genus and two genera of Fungi
Imperfecti.

2) The fungi isolated from smoked Qonago (Ammodytes personatus Girard) were identified
as one series of Aspergillus genus, one series of Penicillium genus and one species of Mucor
genus.

3) The fungi isolated from smoked Adducdor muscle of Scallop in salad oil were identified as
one series of Penicillium genus, one genus of Fungi Imperfecti and one genus of unknown fungi.

4) The fungi isolated from smoked Alaska pollack seasoned with salt and sugar were identified
as on series of Aspergillus genus.

5) The fungi isolated from smoked Kiuri (Qsmerus deatexr Steindachner) were identified as
one series in Aspergillus genus.

6) Of the Aspergillus groups, some of the Asp. repens series and the Asp. ruber series, one
series of Penicillium genus and one species of Mucor genus showed a resistance to potassium
sorbate, while Fungi Imperfecti was inhibited by 500 p. p. m. of potassium sorbate. All test

organisms were inhibited by 500 p.p.m. of dehydroacetic acid.

i -]

KERMTERTL 7 CBICREERS JUCRBERY H 2, ThbEILEHCHEAONERL Lo
EDE T % 2 7T 0 Tl ,HRECE T2 b0 4l v b AECHT s EEELEL M5,
LictisT, AEDRERHLTL, FHEEEFELO RSO+ FEMREEFEL LTI RS,

FE SILZ A AEWUFRO P COWTHE L BRBERT -7 FHETHE VTR 2N RLADE
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AAKERRBO» CILOWTHTRBLBEEYRAB LT, A6V AEVELFE FeFfior ik X
ETRELEEL.

® B 5 =&

I FEOSEIANORE

i # Hx M

BEARALER S s Bl S hic ko 5 HilCH 5,

= S oA I A PR e ANBBED = 3 9 A RGO & L OB TN TS L o b o TAeHiIic
AERBELTWB D,

o TEMG - FIREDO LOTHEC S EARELTVWE 3D,

o2 7 BB  SSEE TS THA L 0T, £EICH EARETS L L LR OM-
LT, ARERELLEELTV I,

2 FEMENG - T. ARNEIEN T Co 2 @RI LT EDLRI D,

F 7 U ERG - MBS CHE L Lo Tl Y ERREL TV B O,

i) ArosE

WitETEN (Bllg 107, LERTEASH LR o BEYST) 2EML-L0 10cc #45~50°Cizfit
FL, ThicBMciE, £HLCEEL ) 1 ASBEREERLGEAL, I{#E4T3. ucohtjflo
Wit REE 10cc L2hicvr b~ (HE 9em) ITHEA, BELL2CTRECRELT3~TH
HERSPTERLAE, oL WSELTRREE L.

iii) BEAROBHE

S8 L1cWiFRIC oL T colony AMERBI%T S L & bicEfz, slide culture iED #1072 7Y TR
ER LIz b oo TR fE, FHE, ToMoBRE L ¥ BEHE T oREL, MloREX L1,

iv) fifiok#E

S L PR B E 2 im o TS0 SRS L, RoFBRERIC X - THlSokER L.
Penicillium | ; Raper and Thom o780 3 X 08 huz S ol 9,

Aspergillus J& ; Thom and Rapar © 7 8REY s LU i3 BEEY,

Fungi Imperfecti ; H. L. Barnett™ (Illustrated Genera of Imperfect Fungi)

Mucor & ; #EEH® (FRHEBEFECLS)

II geFEnHokE

XFCEESMHAMUR L OFEELL S CiInH T3 MR oBEY YRELS, cTRYAY
v L Fe Fe 80, LR, CHELEGEERC S 2 s BEYRE L.

Thbb, TToRB LU, VA ¥ vEEE XU oo RFENICH L CiiEER AT ERC Y
LT, Fe FeEiASEerTa, h, Fe refificd L otttk 2 nm ik v v € VB
ERET LAY TRTC 22O L0T, Zo 2 oaREMIERET S LI,

KHHFER Tl ThHo,

HERERIC T A ARENDORE LR TS 2 D, SIUW 3R U ckoiZick ik
R S B

A BES L LT Crapek ¥idRivs, HEGUERAEH L LTk Coapek HHC &R E—ERE
maxt-borHvie Tibb, YACVYEBAY VR YA VB ELTERL T 1/2,000, 1/1,000, 1/500 D
MEEC, ¥, Fe FeFRI21/2,000 08 ET, ThEh Caapek EucifFml iz d ok HEEABAIET
ELTCHW,

heooFEnp YN -RABEE 20cc #F 9em O+ v —IZEA L THHEREE LD FFiE 2
AELTHL . RoiiEfEREFRoRTERAMENC 1 A&EREREL, 2TCol® TEECTHEL
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T, 1HMEBERL-30 2 0 1 A2 iiEdo BTt 3 8T mcl@EiT 5. Jhic Czapek 3l
FHVGTHEE LR ES Ao A tHERK L - 02 BRE L, thb2CoERBTTEE
CEELTER L. 100HHEERLEE, »YoREOHE, RHRBoRT R Y E2ovT, HBKE, &
B s L e ma .

RBBREOVICEE
FEELEERC oG CHBOBRERY LA, BRI FCEH L.

£ 1 & HRcAEFLLY COBRBER

LS
No.

colony OPREYEL (RoFird Aok v
Iz kote)

BB Mm%

EbDTHTRLS HVfE. Zhizb iz pale
orange ¥ HU AR TH S, HhoMEsrLMHIC
#£HET 3. WAL Cream, Czapek i CitbThic
brownish white #5435,

HEoR@EL At e — Fo 4 411 dul
blue green, HEFOEEM L L $ic dull yellow & light
olive ohEIEIZZE (L, RS & L olive green
REET 5. Hiflilxefic pale yellow, 7721, &
132 pale yellow brown #:% dull yellow (Naples
Yellow) 12%{k+% . Czapek i CEFE . grayish
olive green, 7=72L, i} grayish yellow green,
ZOBEIXEFROEMAE L LiIcE{LL, grayish olive
green TETOTEIL dull yellow > dark yellow iz
Tt 5. EEZ dull yellow (Olive Yellow) #:6
dark yellow, iz brown icZ{t4 2.

REHILE L pale blue green 25 AR &
& 4z grayish olive green ) reddish brown o
GERIZELTS, T, Bk dull yellow green #:
5 HEFOFEB L L iz dark red (Madder Brown)
ICH LT %, Czapek 5ZHiTi2 pale olive & yellow
(Mimosa) oRAHT, HEOFBE L Lic pale
brown (Beige) i ZE{b4 5. 7=, iz yellow
25 HEFEOREBE & iz Madder Brown % b+
Bs

BMRFEREV: No. 3 XEL T35, MilthT
H%5.

FEN. Ao colony 11 L ELETS,
Wi Cream, Czapek FFiTHRIBETH S,

FHRTFIZ 3~5x4.5~5 pu, M CER
o LR TEHETH S MaTFHRiEL,
THACTEL T35 lBTHOESRV-L
fil iz dRtE kb B i FHRC BT A0S
BL, L TESHREE LV (BRI

W perithecia BT %5, THE L
FAaflipuLIETEROLY, bTnicE
LANHBOLOHSH S, sterigmata (THF],
sEBETRENEORELV LERETRE
4.5~6 p, TERTIFRET 3~4.54 %
4.5~5.2 p, ZThoOWITYMTH 520D
bha, (FH 1~ 1)

# o perithecia #HRHT5. HA¥x7
F A 3 Blip - LERTAICEL . sterigmata (2L
FThs, pElETirREEORTLVLE
HET, RES5~6a TEETIHHEET
4~5x5~6 u, WA H D, K BGTlH—
ALTwa. (BH II)

No. 3 L[ Bbh3. (FHE I

Sl FRfEriE Tl ch s, KEX
1t 1.2~1.5x1.5~3 pu, BATWIEHL, 7
B % fove SRROCREIC S 7 ¥ 2 1T
BEFAFHEL, B Ligiikciv, B
HEUBRTHRIZLDTHVCEELYSALTL
5o (FI 1)
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BERIIE . LA G0 BRTEAL-Er—F
o £fkix pale yellow THEFOEB L &L $ic pale
vellow (Cream Yellow) iz (k45 . 7-7:L, 8
t2 dull green ic&{k+%. %7, %ifli pale yellow
TEEH P 5. Czapek F5ihC|2 pale yellowish brown
T, HEFOFREMEE & iz dull yellow orange 2% 1k
ThHo ML, hRIEZomFEIZ grayish olive
green DALz b+ 5, ¥, BEL yellow
orange 76 HIFOFEM & & $iT light brown iz E{L
T35, f2#2 L, @M reddish brown B{ET+%.

HERIZE . BW#HE. pale yellowish brown
(Ivory Yellow), iz pale vellow, Czapek it
Ti grayish yellow brown T%7:, Bz pale
yellow (Ivory),

dull blue green THEOVEZFTX AL T-5. K
i reddish yellow ©, #rHizBRL 435, HEf
OfEE L £ HIT colony ®FiL grayish olive green
Ll -, EEi: yellow orange ic&{b+ 3.
Czapek ¥\ colony 12RO REHAY L
fograyish blue green, AWML & bz dlfi
grayish olive green IZZF{bL, #7#-, B dull
yellow orange 76 HEFOE @~ & 41T dull yellow
orange IZE{b+5. 7:72L, Pz pale yellow
orange TH 5.

RERIZLPE . Felt $i, No. 3 rEflL<T
LaA, Noo3 ML THELLHMRETHS.
colony OHLERIED LD, HEASEELTH5,.
Czapek ¥%iuTit grayish yeliow green ¢, HEf®
#8L L dic dull reddish ocange L35, ¥
tz, Bz pale yellow green THEfOZEBEL D
i reddish brown 28 {k+ 5.

RERIZE. €r— PR, 83435, pale red
purple, FFofEE L & LIz grayish red purple iz
L 4, ML pale yellow T HEROEMZL
iz purple OfEMNRET S, Czapek BT
pa'e purplish pink T, HErOE B L L {1z grayish
et 3, ¥, Eimiz pale yellow
*, HEpOE Mo Lizdiw light brownish gray, @
iz Ecru Beize =/ ), XEi Ivory Yellow &
purplish white oepfilfa iz k35,

red purple =

BT T H Do HAEELZ I A=
Bo RTFIHIHESRT L FERIR THS,
sterigmata (3871, 4RI TERER
REBETHHE3IuNATHS, lactphenol
TEET 3 L ¥ (emerald-green) # 23
5. (BEH IV)

Racemomucor Bf. HETERIITFRHETH
FEOERcHRT 04538, H<ix
TR HEEL T5. RTEOHEIZYR
iz Zhheduv. ERETFIIS { fFSh
Ho (FIIV)

BRI >hTHEL T30, #LT
M2 2 Ly, sterigmata (3 B2/ 512
Lz Wi i 5. FERFIRAESHATER
Frew LEBMAH. ToXkE ZITEEFE 3~4.2
o FFERTRGENE. FRETEAR
THIELTED, #PTHS. (FHN)

#fa perithecia %I 5. RERX
77 A2l LERBCECE £ TH 5.
sterigmata [LHF, PRI E DR
Blow LERECEORE SITRE 5~64.
TERTE 4~5x5~6p, HlE»HD, K
{EVGBTHLTVWS, (BEE V)

2P A BIRERTEAR TR,
kit (rami & metulae) LTWw%0
sterigmata O %AV, 4T lemon
%, Bt ch s 2~2.2x3~3.5p:. (EEV)
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12

13

14

15

| B, ML pale yellow T,

| dull reddish orange IZ7c%.

BFRILPRE . F £ OfIVEER. pale yellow
ThRFIXED LB 4TS, HiFoBRAL 2 dic
Cream, colony .0l XU F o iz e 5.
i pale yellow, #2721, shdffiiz dull yellow.
Czapek HpcRIAMBCEBCHLES XVEOE
ARHREET S, iz, BAEIL pale yellow ¢, H
BofE# L L bz dull orange 28t 5,

BRI EER. white, HoRME &
iz Cream 12{t L, colony oFur#iliiksy 2+
HiofEAE & bic
vellowish brown & pale brown (Beige) »'W§i#Fiz
ths

BERIZE -, Felt R, iz kb, B
HE{ETD, yelow #2235, L, BRE
pale greenish blue C, HEFOEE L & Lic grayish
olive green iC#(bT 5. ¥7-, iz yellow TH
%5 Czapek 3 Tix colony o# 2 Wiz yellow #
EL, HHOBML THEE LV,

BERTE Y, Felt fRo hRizEo £y, 24
i orange ¥ 815, AofE®E L LI reddish
brown (Madder Brown) io@{k+5, %7, Bt
pale orange, 727:L, dulEd dull yellow ¢HBg
OFEBIZ L7285 dark red (Madder Brown) =%
{tT 5. Czapek Tz yellow iz dull yellow
orange HEEL, HEOE#IZL2EELT
¥z, Wi dull
yellow T, HEfOE@L & LT reddish brown i
T35,

#HikDp 5L Felt o, AEoBMGEELRLT, &
HPoBEY4ET 5, dull yellow green, HFFOES -
& iz dull yellow =Z(k+3, 2=2°L, BE&FEi
light yeliow green Icfc’, #f:, WFx dull
vellow, HEFOfFE L~ & LT dark yellow orange iz
TleT 5. 2oL, ki light brown (Brownish
Buff) 27c %, Czapek #iTix dull yellow green
THIEOfEMIZ Licaius  light brown (Carame'l
Brown) |2#{LL, B8Z colony och#lk b
i gtiicE s T B.  Fh, Hiliid yellow L
Brilliant Yellow owiifaT, HEFOEEE LK
reddish brown =%k %.

SRR, FE LB TEY
BTHD, MTHEIEL, FRAIFELT
Wh, BTFHOEAT LEMcEREg: il
WBEDVGIRFRCRETAREL, LT
FEELfv. Noo 1 FEEEELRS,
(FE VI)

BARRENOTHELH L Tv%, @A
SV B0 R B A S AN B e T A B TR A e
F~6p) LTEkh, TolATHEE
T5. BFoRIREL-LERETTOE
Mz FEHRTH D, 2.2~3x3~3.Tu,

(FH VI)

WA perithecia ¥l +5. BTHIZ7
A 2%, THOME LD perithecia 2%
SR AN D, sterigmata (ZMF, G4BT
HNEORELVCLERETHS. TR
Fit 4~5%x5~5.5a T, WP L ERVE
RLTW5. (FH VI

#fuo perithecia #FHT 5. M THW
BURARICREELEL BTN 5, T
BU il & e R, Asp. ruber
series DA TR TA{ED o (BFILVID)

#fao perithecia #FHRT2. EE
FROEDbLTHCELALH TS, ste-
rigmata (L7, RO KRB
V0LERBTHE 4.5~64. TEETOE
HZERTH D, 3~5.2x4~5.2 u, Wik
< BLAA TV (B VII-VII)

FERHEoEEoRRY LA, BohiRREE2RkoB I THA,



®2E WRCRLE £FL-HCOHEA

ﬂﬁﬂﬁﬁ]ﬁ? class genus group or series ¥ =
?ﬁ?;;u% 1 ’Fungi Imperfecti Sporotrichum
" 2 |Ascomycetes Aspergillus Asp. glaucus—Asp. r:g ‘:’;;
" 3 " " " —Asp. ruber
series
" 4 " " " "
" 5 |Fungi Imperfecti|Chloridium
" 6 |Ascomycetes Aspergillus  |Asp. versicolor series ‘%.fﬁég:;ff‘"’h’r (Vuill)
’; *u-f ';I 7 Phycomycetes Mucor Racemomucor group Muc. racemosus
" 8 wAscomycetes Penicillium ge::. jalnthinellu:l scn}: I; z’:ij".’l’f i‘;_f;i“ imum
" 9 " Aspergillus  |1F- gaucus—Asp. ruder
ié&g% 10 " Penicillium  |Pen. lilacinum series
" 11 |Fungi Imperfecti Sporotrichum
ool " R
7 . Asp. gl —Asp.
*; 7§ﬁ;§n 13 |Ascomycetes  |Aspergillus Asp. glaucus—Asp '; ‘f:_‘;f:s
" 14 " /] /] "
y —Asp.
; ;ﬂ r’g’m 15 1 " ¥ Asp r_gz-’;i Asp. pseudo glaucus

Tiobb, B SR, MR L ko,

= A HATERT b, Aspergillus JRo Asp. repens series 1ffi, Asp. ruber series 1#fis L 0°
Asp. versicolor series 1ffi (Asp. versicolor (Vuill) Tiraboshi) = Fungi Imperfecti @ Sporotrichum
B3 X8 Chloridium BaBWRMEEL .

AF+TEHEEH L, Mucor Bo Muc. racemosus » Penicillium |#o Pen. janthinellum series
(Pen. simpliciss imum (oud.) Thom) 3s LU Aspergillus B Asp. ruber series 1 HiEBERE Lis

& &% 7 ARESE NS 52, Penicillium Bo Pen. lilacinum series - Fungi Imperfacti @ Sporo-
trichum B AHEBREFE L 7=

2 S ERENS) LI, Aspergillus B Asp. ruber series 2 @¥BERE L.

F 7 VRESD 5L, Aspergillus B Asp. repens series 1 H¥BEFREL 2

T ECAEAKENDONEY mouw Tl L Thbb, YA ¥ vBEEMCRnL 72861,
Aspergillus @O RHEIIELRIEEh3<, Penicillium BizHiEEH @A, 8F5, Mucor RE
Fungi Imperfecti |3 Aspergillus |8 = Penicillium & r obBtite i+ L, 24, Fe Feflk
B ek, MR L A ETTH1/2,000 0@ IECREEIILEHD Z EXBELMT LI

ARBICEOTRERERE L7, 22% 0, EREL s 70T, FHERHICEVEY R
THI R, RhRifERadsoC, HRERCOVORERYHETS.

AonicHBERIFIROHE I THS-

HMI3FBROLNB L5, YAEVEHD ) OBEICIE Aspergillus B 8#tkod, EBE®D 1/2,000 T
FFOAEGESRELTV5. Zhdk group & series JicRB76iE, Asp. glaucus group o,
repens series r ruber series T, No. 2 2 No. 33 X7f No. 4, No.15 (iE#Fic X b No. 3 & No. 4 &
ASEELAELLE) ARFL, No 13 k No. 14 ZRFL TWcLw 1/1,0008ET$ No. 3, No. 4




B3R YAEVEEN VB IUTF e FefERRiC X 58

BEEE | vf:-yu- ;&g - DHAVBE | i =

No. 1/2,000 1/1,000 1/500 1/2,000 wxx
1| F - - = - F.L
2 | + F = = = Asp.
3 - + T - - "

4 = F F = = "

5 - - - - - F.1
6 + = - - — Asp.
7 i + ¥ - - Muc.
8 H + 3 - " Pen.
9 F e - - - Asp.
10 H S = = = Pen
1 - - - - - F.1
12 F - - - - "

13 F = - - - Asp.
14 Es - - - - "

15 - + + - - "

i) BREEORTRBRADLRC & > THR LI
Hee BHR B ETVICRE L, RERE WS L D BRIFLBbI5 Lo,
S A " HHORFRE L Bbh5 o,
£l Eo—AoTREF LTS RED Lo,
FoooBfROEMO—Hr ORI ETEORLNS bD,
—n iR EovwThoire b RBEORDLRT WD,
*OYALEVEA VYA VERE LCEHIE LR
** DHA; Fe Fehil,
##% F.I.; Fungi Imperfecti Asp.; Aspergillus & Muc.; Mucor | Pen.; Penicillium %,
F LU No. 15 @ Asp. ruber series L Asp. repens series D% 1 fiA FHER R L TUL-A2Y, 1/500 #EE
TRFRTD Aspergillus BirEFXHILEhTw5,

Penicillium &2 series @1, No. 8 @ Pen. janthinellum series @ 1 #iix 1/1,000 BE TRk T
L, 1/500 METEORTHILSAT5, ¥z, f2 No. 10 @ Pen. lilacinum series @1 ffiix
1/2,000 oBETRE X IHILEh T35,

Mucor |82 1 #$l> Muc. racemosus T#H 3%, 1/2,000 XU 1/1,000 #ETEF LIELRLT
\‘6:

Fungi Imperfecti {2 1/2,000 DEBETCTXTOLONREFREIEZA TV 5,

YAE VRS DIz 5B EE Aspergillus ROTATHEABEAEVG LB LT, F— series TLHliA
RichiZ, ToUBLRTBIERNIDACABCLATES. HRAETNTTETEC L2150 BET
BEIEEh T3 ETHB,

7 FeRERC X 5 W ORISR T~ T 1/2,000 0EBRETRFREEIh T3

HieA HOEMH I v TELCEREERAVC T/ A VR L, e FefBos XET RSy 2 iR
Lizhs, chblHERLTthaz it s, ‘

a). Aspergillus BT Asp. ochraceus, Asp. ruber series, Asp. repens series 35 X U° Asp. amstero-
dami series DI 1/2,000 |ETERERTL, 2, 1/500 BETIHEERLAELOLH508, FA—
series O T LA RAIUE 1/2,000 BECRFHHALINE L0013, SEORRTIE, Asp. ruber
series, Asp. repens series OFIZ 1/1,000 BECERGEOH 2HEHENRZTT LB, KEDF— series
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T LA R M T OIS R Ir 5 T B, Asp. versicolor (2l XUSE L 4 1/2,000 BEETET
AT T3,

Mucor B Muc. racemosus (% 1/2,000 #ETEFEARL, 1/1,000 @ETREF LS5,
LERE 1/2,000 BETIEFESH D, 1/1,000 |METHELEHEZRL T3,

Fungi Imperfecti Ti2fiE Trichoderma Bodicd@ kit 2 R Liodb -4, FofioioT
iz 1/2,000 RETRERXELZATVWS:. SETORETIE, TToO Fungi Imperfecti #REI
1/2,000 RETRFXEEZH TS,

b). ¥z, TEORBTIE, T FeiilE1/2,000 RETT~CoRBERARE LML i, 46
oORBT LA T ToRERE, 1/2,000 BETEFSHIEER TS,

3, SEIRY CoRELAKEBROERII V-1, SBIEZCACOREIBBHTHYDS
ELESoRELTILLLE, IHIFEAMRNYOUELEH LW LELTVS,

E 3]

KEUSFTEFL TS ELTEEL, ToMBOBELL LIS, ThboDd EOXEFICE IZTASE
OB Crzapek B AV TEBFH L. SR YEHTLRERDOZ E{TH%,

1) =vAn54EkT b, Aspergillus Bo 3 series & Fungi Imperfecti © 2 @& 781 -,

2) #A+ TGS, Aspergillus R 1 series, Penicillium Jgo 1 series 35 XU Mucor | 1
Ly AP

3) & &7 AREMmNGS S Penicillium [0 1 series & Fungi Imperfecti @ 1 B35 X U 1
WL AL T

4) 2 FIERIRE S Aspergillus J&o 1 series %57 MiL 7.

5) v U PRBLS A Aspergillus [Ro 1 series %ML 72,

6) vaEvEEs VoL Tk, Aspergillus [Reo Asp. ruber series 35 X U8 Asp. repens series O—¥f
L Penicillium [&® Pen. janthinellum series rH\iitE#% iR L7cAY, )5 Fungi Imperfecti {3 1/2,000
BETRENMRIESATVS, Fe FefiiliX, 1/2,000 BETT<ToME» CoRTEILET S,

g8 F X W

2) FABEMASLFYEERE (1957 : BE(EFIEN 2.

3) (eiEREEE - BETTHE (1963) : &#, (1), 62

4) Raper and Thom (1949): Manual of the Penicillia. Baltimore; Williams and Willkins Co.
5) En@E—H, @K (1961) : EEHERBLIUEE (RUEHIFRED).

6) Thom and Raper (1951): Manual of the Aspergilli. Baltimore; Williams and Willkins Co.
7) H. L. Barnett (1955) : Illustrated genera of Imperfect Fungi; Burgess publishing Co.

8) # E¥E (1948) : HHEE, p. 169.

9) WETTHE - (CHEREE (1963) : JLKEPEEE, (27), 62.

10) WETHE - CERE (1963) : FHE (1), 33

11) HHE ABXEEHTER - EoEE (Guide to color standard).



1a.

1h.

Le.
1.
le.
2a.
2 h.

No.
No.

No.
No.
No.
No.

(scale a)
(scale b)
(scale c)
(scale ¢)
(scale b)
(scale d)
(scale d)

conidial heads (low power of the microscope)
conidial heads (low power of the microscope)
short conidiophores with cluster of spores
short conidiophores with cluster of spores
conidial heads

ascospores

mass of ascospores



.\.l}.
No.
No.
No.
No.
No,
No.

2

[ SIS

[3-]

(scale a)
(scale ¢)
(scale ¢)
(scale ¢)
(scale ¢)
(scale d)
(scale b)

conidial heads (low power of the microscope
conidial head with globose vesicle
ascospores

mass of asci

mass of ascospores

magnify of ascospores

conidial head




No.
No.
No,
No.
No,

(scale

(scale
(scale
(scale

(scale 3

(scale

(scale

conidial heads (low power of the microscope)
magnify of conidial heads

mass of asci

magnify of ascospore

conidial heads

magnify of 5a

conidia—bearing portion Zig-Zag



No.
No.
No.
No.
No.
No.
No.

hl.‘ﬂ]L' a
(scale c)
(scale b)
‘,\l':lll.‘ a)
scale b
scale ¢)
(scale a

conidial heads (low power of the microscope

double sterigmata with vesicle

typical head

showing irreguler branching, as seen in living culture
penicillus

conidia

conidial heads




9a.

9 b.

9c¢.

9d.

10 a.

10 b.

10¢.

No.
No.
.9 (scale d) magnify of ascospore
No.
No.
No.
No.

9 (scale ¢) sterigmata with vesicle

9 (scale ¢) mass of ascospores

9 (scale d) magnify of ascospore
10 (scale b) penicillus

10 (scale ¢) conidia

10 (scale a) conidial heads



11 a.
11 b.
1le
12a.

12 b.

12 d.

No.
No.

No.

No.
No.
No.
No.

11
11
11
12
12
12
12

scale a
scale b
scale ¢
(scale b)
(scale c)
scale ¢)

scale ¢

conidial heads (low power of the microscope
short conidiophores with cluster of spores
spores

fertile hyphae with spores

conidiophores

conidiophores

conidiophores with spores




13 a.

13 b

3¢
14 a.
14 b.
14 e,

15 a.

No.
No.
No.
No.
No.
No,
No.

(scale ¢)
(scale d)
(scale d)
{scale ¢)
(scale )
(scale d)
(scale b)

visicle

ascospores

aAscospore

single sterigmata with vesicle

ascospore and conidia (A. conidia, B. ascospore)
mass of ascospores

conidial heads



g f VI

15h. No. 15 (scale ¢) single sterigmata with vesicle
15¢. No. 15 (scale ¢) sterigmata
156d. No. 15 (scale ¢) sterigmata
15e. No. 15 (scale d) ascospores
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Studies on the Prevention of Browning of Salted and
Dried Alaska Pollack Fillets During Preservation (1)

Yukio OKUDA, Hiroshi TAKEYA and Kanekiti KON

In south Hokkaido, the browning or brown discolorations of salted and dried Alaska Pollack
(Suketddara Sukimi) do not occur during the course of processing.

But it is said that browning during preservation is unavoidable.

In this paper, we examined the effect of antioxidant on the browning of salted and dried
Alaska Pollack fillets during preservation.

The results obtained are summarized as follows :

(1) When Linton C (containing isoamyl gallate and citric acid) and sodium polyphosphates with
salt are used, the fillets become colored with a light grayish violet.

(2) When Erythorbic Acid with salt are used, the color of meat changed to light brownish
yellow during the course of processing.

(3) On the other hand, an emulsified liquid of antioxidant containing Butyl Hydroxy Anisol
(BHA) and Dibutyl Hydroxy Toluene (BHT) or BHT alone are effective in the prevention of
browning of fillets during preservation.

In this case, the use of emulsified liquid of antioxidant containing BHA and BHT showed
better results than that of the antioxidant containing BHT only.

(4) The emulsified liquid of antioxidant is generally effective when used before salting or
during the salting process.

(5) The ratio of the emulsified liquid of antioxidant used with salt as against meat is 1 : 750,
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Studies on the Removal of Skin from Squid Meat

Kunitsugu KITABAYASHI, Kunisuke NAKAMURA,

Katsuo SHUDO and Senji ISHIKAWA

The present work was carried out mainly on squid skin in connection with the possibility of
improving the technique of removing skin.

The results obtained are as follows;

1. The properties of the lower layer of skin with meat attached is different from meat and
the other parts of skin in chemical components and solubility.

2. The lower layer undergoes some change at 43 to 45°C and coagulates completely at 47 to
49°C. This part can be destructed by protease in spite of the presence of collagen.

3. The squid skin is allowed to swell in a solution of sodium acetate and is separated from
meat by stirring.

4. Based on these informations, an enzymatic skin removing method and a sodium acetate skin
removing method were devised and tested with consideration to the actual processing.

5. No appreciable loss of meat was found after the removal of skin by these two methods.

6. Judging from the solubility, the two methods were found effective in prevention of denatu-
ration of meat protein compared with other methods.

i B

AR A AORBEIHEMCHE TS, o, BROGBEINFETE210, FAACELTRRETSE
EHRBELVEIRTVS, COEEDRE, Tabb, HEC v tHE—BCEREEIATVZORIES
hTHRT A E, Thbb, BEETHE. COoFERUBARTCHREL-LOTH LY, FTOREE
BEELTIZLOLEEL T\ vz, EEEY RAL AL DOBB LER LoERLYEN LT, Bl
X o THREVHBETSFEL, AEELoMICkT38EE RS HECHRT A L3 oTh
HIERBLMCL, HEERoR LZTFBEYS 2/, Fol, SoizofitovTokvHkRoN:
KEEBLIEAHH#EDTE .

ARER, ALEMTIEORTEES X HoEREIMKL, FoRck S fkkodR2R23
LA, HEZntmotko—BcovwthNExnii-d0THS,

RBRREI USSR
| BICERTIRERBOMR

z»x¢ﬁ®ﬁE§ﬁLTb5ﬁERO$?m.EE.m*%“txhd4imamékhbhfb6$
EOEARMBTH2H, Th*BETLE— AV T Yy rOBEBRESAIELLEFILTV2. =
ofgNoftoMEEERE BRETE, CCCANELTVARTIAECES L, i, HEhc



94

PDCLHBDTFTHBICHET S - LAHRES,

HHEEE, HPEECoLWTORRNMELRE00EMNTHE00, ARMNCAHBELEKR LSS, 2o
ootk ERE L,

(i) —#bFHN

AIcEET s REBO—R{LFHRF A bz, K, 28, MEROESEHR, #HKS, i, 0.6
M KCl wrtEae s, Sokaitee®, 0.2% NaOH i@ ot Lico %7, Van Slyke g
Dk BE L1,

Bohi-EREEIREF2ELIRLL,

1 ®  picEET s REBOLFERN

X 5 | NwY% & ® = 3.03 % (100.00)
#HO® B 2.01 N I FL R S 0.27 ( 8.88)
8 K % 0.003 0.2% NaOH 72 F% 0.10 ( 3.48)
MEQMES E ‘ 2.74 0.6 M KCl alesE 011 { 3.78)

* Stutzer Hic L B
B2 E poERTIENEOREST

|

% %= #* 3.03 % 100.00 %
7 i v B e % 0.068 2.27
£ 7 I 7B E R 2.05 67.72
T I B E R 1.70 56.35
7T ve=T7T BE ¥ 0.0045 0.15
TA¥E =V e E 0.0090 0.30
v A F v B E % 0.0027 0.09

IAHOEREYARC L TEORERY ol L HEL T2 L, BioXhHRR2FORAIH
?-’D

Tirbht, —#{EE K0 ST, CORBECHREL Tk BRSSP v, MRS L 5,
FEEOTHOLETIE, HEBRFENELL BT AF = v IV YA F v EEEI Piv. XTFEO BN
ST L TR ER T AL, BAREERSEE L 0.2% NaOH sFHEFEIZoficELL
PhWHTH B,

¥, COMBEDLEESELRETIESED LAV A, Thbh, —MEEHBOMTIE, =
ORI AGHPIRL, ), EROGHOATIHEEEERERSNFLISVY, TAF=vEIV A5 Vi
FRAPI . T, MKFAEESEES XT 0.2% NaOH miEFE @D TPh .
ChHOEENBAT, oML, (EFEERS IUEREDST, AS IV IOBERVIEEOMOT
FEELLHEBRLTWAZENHENATHS,

(i) FEEOME

AicERL TV AERROEEBTICOVT, TORREIC L ZIEONELES DI 2FORBET
TRots

T, 0.5x1em BEOK ZREE L, ShikBoKiclA Lk, kB L A SIEOR
MEEXEEL.

Bohi-BRE3IE0EITH S,
Tﬁbb.:Olﬂﬁwﬁtfﬂﬁﬁﬂtt%ﬁ.%Lh@ﬁﬁﬂ~ﬂtf€9.ébmﬁﬁmkﬁfb
DR T55°CHtE ¥ CHA FA RIS OTHE, chboWH L, ZofMEs5 Cilal THER L
BRERTTALAL0E,




B3 x AERTIREETNELLBEOIEE

e 13 o @ o % m®.
43 ~ 45 °C ELIZLDS
47 ~ 49 °C FLLWHETS
55 "CEL .k TleLicw (L% %)

FZHESD X FioH L R K oIEBEE A & lREC OV TEEMICRE Uiz, FOBRIC LS &, 55CE
TRADEBERARIELDFRL L D b THE A, 6°CLETRER I Eh otz ZofifutE
TR > 7o & PN R 2 2: LRE R ILENE T E RS, CoRMIGH, FonBEEo Tk x
VEEOMOHT EHRTEZ LAHLNTH B, AL A M B R EE—S5~6C—Ici2iiT5 &, Mitom
SR OEROMRLRB L TH L BXKOYMLER - T244MEbhd b0 LELBRS,

(il) Wk X Ak

EURTREFRIC L 2l boRBERRF L1

AEB TRy v BRI VB Ih e RA R R L ER L.

7 vOBETE, B 20g X5 BFE L8, K 25cc L2%~F B 2Dec Lk, B
HREC pH 2.2 C@lL, o bAd— A% ML C20850], 35°C Ci{bL. ML ®iFT5EA
% Stutzer TERL .

Fh, HREL VTS h o BASERE (Y e+ —¥—10,000 P. U K/g—F#EHEFEM) offici,
W 202 AHICER L o, WREEST (pH 7.0) 25cc & 1 %EEHW 25cc LRI, 40°C TS5
[H] E i 2005 AL L 220 i Efic—TE % & D ZH{{EEIM cAA 2B L T ShicilifgcovwT 7 3 7
fBgEF ir% Van Slyke #:CIIE L1,

BB TR RS 4 X LU S FTIR Lo

%4 F peETsRkEo<7 Y vic bk

’ WEAEERE () ' ML MR | =) 100
P ER T 5 A ROR 2.74 % 0.96 % 64.7
2] 2.70 0.93 65.4
5% ACERTIEMEOSer—HiZLbit
7 3 ) Ew KW TERCHT 57 </ EERRE
5%!#1|20ﬁﬂﬁ\51%$ﬁ5] 20 [
PRIC iR 5 de RO 2.1% 23% 70.0 % 76.1 %
B® 1.3 5.2 39.3 66.6

WE) 4% (1-3.0% 29-3.3%

CORRIELBRA D, ACERT 24 REAT S MBERORT L 7 e 9 — EIT X o TN X
{Hkshs, ¥, folltoRETHO i bTeds o Lafls,

2 REORNHMELHEE

oM EMT 2L L fhi-ERoltEmEig, Tl HEELLHET L L0TH
Bhb, (EFESICHTAHEMERC R A Bbhs ot Exbhd, oL 5 Biirs, {LFEE
AR EIEH LT EHT 2 IRERZEHL, 2T, BohicERxsEcomliBEr L TH LVWHE



gt sz bic Lt

(i) #E o

ANAL AOREICIE, 2T~ VHRBWCERRLHELT, WELEEDMZEERY o FL
HHLEOHEYRD D, £->T, HEMOLLO FTIRA LKL oMCEEoE Hbh 53 1Th,
CCTCHWAMY — &, By - &, WY -4, B - Y ORERCRBL DA TR A EEOW
PREAEZE L1z, Lol Rz Hoffmeister AR OBIICH L TRL TV AIE
RHE L CHB L o FRB ORI E SV b0 TH B, Tihbb, HillfkAar 21 rof@k2~3
cm PHEEZY) W - b o FRFhoEiic SIFHRR Lizdoieowt, HEEtHEoLEDOR
Bk, heiMolkELrBlELi-oThs,

BonfsERiIEmeEoMh TH A,
wWE6&E £ koo Iz MR B

o & 3 [T T "
oW W i B % & | & fii 5
WohmM Yy -7 0.7 M H - RN Ve
Wy - 7 0.8 H - "
Womoy - 5.4 +H - "
B m®m oy - 5 1.6 +H+ = "

" 0.16 it + BFTIE LW

" 0.02 H e r

) WMORIE— +HABELE L0 MR ELEELE Lo
WoRB-—2LE- b0 (BE) +uZtozbhiunio

ZOREND, 0.02M~0.16 M OflfE v — X (0.27%~2.0%) A&k olcd L -cdiiasrb b
B FHC 2.0 ZOBENRITFTH A Z LA LI, Hk2E 2 28R kofFZ i kbivcd
L, BHEE LSRG EANIFETHELL, COHL VA THLER Y — A B RIATED T
BHIELDDO—DEHTHD 5, BRIV T LRBRO IR AT - 724V 6 KL AHORKRE LR,

ek, ik r Vv a, kv A, iR, RBY —&, Hlb~7 32y o 2820t hili42 0B
OB EMLI, 0B 2~3040REXEHELOEN, AR ELLEERLDE DO TH-T.

(i) 1 & H

HiEto 1 B X0 2 DHTHLRIAEE, B X0 EEEE oo R8T 5 EEHopk; e k-Su0s
T2 WMo HE kWGt Lic, Tichb, TNOERSG MRG0T 5 ik L EEE R ke T
Hbo

a). W RFIA 5 ik

Wit 1-(ii) o R, WL koMM BT EcHbans 2 b, 0L oiky
BEoORTHHRNTHL LALLM Lo 1o0C, FEXIEEE Lo biEENbTa itz > TH
ENECTHS H L E2-DTHEH, KELELSTEE2EDIl ) Tha, Tivkb, FiEROK LS
F0.2% 07 vy —EFRICRIL T, 30°CTHRPELEE S, HRTRHCET2 LEBCHbEshT
LA DIRLS, 2w I 2 FE o0 P C k- CHBLIZ U s . EEAELCHET s EC
32 B LIz COBMCHlRTAEEREE 1L T3 EThhiEL v,

fek, CCTCTer—Ee L0, CoMENEEDaT—F R LOETENCER LML T
HHH, BYOEMEL 7 r o —EHRCREIL T, 2FRA7vyvEiit V7 v Ello— ik
BRAERTA L ELLNEDT, $HEChLOMC2LTHAL TRz,

RO TECEE L b oIz, A A4 ONFEZMRT 5 515D o likhid s, T Tlh~<reHg




FONBTEGM TR TED L0 5 R D D,

b). Bz %Fm3 %0

HiEE 2+1) OFRICHESE, Bty — ¥ oo 2 EEREFIRT A Hik el LicR, 2o
HETHILTED Z Envflotee Tiobh, Fity 2 %RER Y — FHRIC 15 ~ 20 B L T BER L
Ty FRAHEC £ 3275 X 5T EEIA» LT 5. CoBBC@MT 5 Y — # OBHITE
H1@icd Lt slehiuilv, ¥, ZORBTIHER LAY — ¥ ERiC R » TR L
TROCTEE LIS, B L o@ BT SR BT A L EshaTthrH LELERD,
ik, MY — A X EoRERINRC L > TE LA REShE L0 THEME, FHWCTILE0CO 2 %
RilR Y — A EHOCA AR BA L TERThE X Vo LaL, WTTholigaii dERNTH L0220
T, AOFHEE R EAOTHENC LMETLI0T, ChhchifToobixTEhVWTthsrd
23, UL, KENCQUET5 Hciitd 5 Lol s Hikths 5 LiEbhb,

). FH B OER

AN 24 H DY BT — R f55~65°Cold b THHET B ik Thbh Tw A 0T, & 2 T2
MF3dikoizmic, filRORAGEEREY 0.2 ik s L ClRT5 R0 %, Micpmets
PSS oFjiks LU LI 2 %EHE Y — X iR 3 2 g cik LisforE ok, i
SRS B B A T B S L o THWEE MM A HEL L 5 & Lt TH B, BARIC, &
NHDOHETHET B L iEs XU MBRE L, {isik 60°C- 4545, BEFP:--30°C-325r, Mg
— X f-60°C - 4077, Bbpditih - 100°C - 40f TH otz fofiL, MBREEOBGUINI A TRIEL
oo

() Hkr oKy &M

LREOTETHE L IeA A £ 4 HHOBEMRER LB 210X 2125 T, BB ToOMIAS bIT,
W2 ER/EIK L7, Zolcik, MAOhRENE 3em? BEECY LA £ 1 2 OB
EhZEh b ERoKk, BERBRS XORME Y — B A L Cliidom AL iz,
NEAZRTLEETEZOIE ) TH S,

BT ® HEAoKGFEEH

& 4 WO e R
A fep* 76.00 % 0.00 %
fit 5 1 75.38 0.99
i # B 78.00 1.30
it v - & 69.00 1.20
iy i S 74.16 ‘ 0.08

b ECHE LI DT, LRI 3G o 1o
GRS

ORI ALRDIM D, HEHOKTE69~T8%Th b, BEEOBANRLEL, BMBLEoB &I
bAeu, WHESh DRI L ML — F DR L % <, BuBikatit e u s, Bk
H#EEE & ofiizvTh & KR,

@ B Mo

BIEEOITETH R L - Sl —E B O REDAHEML <, FHoREMMHEC S - TRED
A R — R O F T L, i L 0.3M KCl, 0.09M KH3POy, 0.06 M KyHPO,, o
BEHTH Do iEL, TOBTIIMHEOIEY BN E Lo Tilii 3 BT kb, Hhitigon b1k
MR TS 5 LD OBERE ¥ 4 £ — A ETRBTRABER L L, H oS EHCT 2 a4 R bl

Bohi-Raskoilhths,



B8 E H KA 0B BB

Wk N £ % ¥ | EELCEAEER
FTCHELLDL O™ 10313 % 433:; %
» - & 100.0 i
o * = 100:0 3.1
JRENE 3 22
" % & 100.0 1&3

* hhit AR st B R A o fif
G L

ORI G, EREARRTRE LA A oB IR T3 &, ROESEERIMREIRLE L,
DWTHIRE Y — #ik, BiBEOIEICHT T o4 A H, BB L e,

CORRNBAD &, FKAOEHRIRELEOB G LT, DVWTHIR Y — X, Bkl
UhotihcEdzicwERbhS, 20X 5kltiia:, BECERHAoRMEBERRLEfcTET
HoHH, WREF E UTERT S R S gl 2 BA s Mot 506, ERROLETX
WEELD,

= 5]

An A4 A QR ETE LU HC B L ORI EE L 2 bh AT oW TR RN, 0¥
O EFERE R

1) Mo dERON TR, Tibhb, AICERL TGHMBUROMML, LM X OEHT:
FOHTHE XUETHOMBOH T & /D,

(2) ZD4Diz43~45°CTIHE LI U, 47~4C°CTEE ¥ i IGinmEm T a0, ), HEaom
FERIC X o THEMIZ X TS h 5,

(3) FEOLBIIHEE Y — X ERC Y > THENC I RS hHE L o3 a8, colficdkie
{HfET s aFolhudicd, ¥z, AOEREREALRITV,

4 ThbofiRick-S, BELMEBY — 720015 2 8 (kL By -7 oflkikehk
HALTHOTHBZ LBl

5) ZhbolikEtRNbhTOaHLETHE LIcA L 24 2 HOMIREHE Lo, Tcbb, Hk
R CEH T 2 SH T RRE LS Y — 2R SR, o ignc XA A L JaE e, ¥
1o, EHERC AT AR o B X o8 L D RIFCH 5,

i i

1) dobkek, shRbHsL, WERREE (1954) : JbkwpEd, (11), 111

2) AHIES, Mk, th (1953) : RAGRBEHRE, (1), 16, CKETH) -
3) #IE—, JCNEE, SR (1955) © [k, @), 51, (KEHHR) .
4) FE F, WEET 1953) : [, @), 29, GKEFH) .




AN 2 DR H b BRSO ERI oW T

GRS N I I A

Studies on the Possibility for Extracting Glue from Squid Skin

Kunisuke NAKAMURA and Kunitsugu KITABAYASHI

The present work was carried out in order to ascertain the possibility of extracting glue from
squid skin produced in saki-ika.

The important point to be observed in the manufacture of squid skin glue is the removal of
the pigment particles of skin, which is effected by immersing in milk of lime for several days.
After immersing in a lime solution, the pulpy mass is placed in a solution of hydrogen chloride of
pH 5.6 for ten hours. The liquor is then drawn off and the mass obtained is thoroughly washed
with water. The mass is then boiled to glue and the resulting liquor is clarified by means of
filtration.

The glue solution is condensed and dried at a low temperature, The dried glue is of a light
brown color and free from smell. This glue exerts a far greater hold on surfaces of glass or

wood and has a higher viscosity compared with commercial glues.
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