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The stromateid fishes (Suborder Stromateoidei) captured

from the waters of Hokkaido.
Tatsuji UENO

Seven species of the stromateid fishes has hitherto been recorded from the waters of Hokkaido
and it’s adjacent region. Those species are, however, uncommonly found and rather rare in Hokkaido.
In this article, two unrecorded species of this suborder were added to fish fauna of Hokkaido and
new records of localities of some known species were a'so given,

Family Tetragonuridae

1) Tetragonurus cuveri RI1SSO, (IFig. 1 and Table 1).

The second specimen from Hokkaido was recorded. This specimen, 368 mm long, was captured
at the frontal shore of Shizukari in the coast of Volcano Bay on January 8, 1938. The first record
was made by HIKITA (1951) from Yakumo, likewise in the Volcano Bay.

Family Stromateidae.

2) Centrolophus lockingtoni JORDAN & GILBERT. (Fig. 2 and Table 2).

In 1954, the present author reported a strange bathypelagic fish referable to the genus Centro-
lophus from off Cape Erimo, Hokkaido, and provisionally identified it with Centrolophus niger
(GMELIN). However, PARIN (1958) reported a specimen which captured from east of Kuril Islands
as Centrolophus lockingtoni (JORDAN & GILBERT). This is apparently identical with author’s
specimen.

The original description of leichthys lockingioni by JorDAN & GILBERT (1880) was made
based upon a juvenile damaged speciemen which taken from off Point Reys, California. In 1923,
JORDAN gave an additional description and [igure of this species based upon the second specimen
taken from off California. However, the second specimen was also inmatured juvenile form. The
generic diagnosis of Icichthys is peor and not so far from the generic diagnosis of Centrolophus.
Recently ABE (1963) reported of the capturing of 12 specimens (95-195 mm long) from off Manazuru
in Suruga Bay, and he gave the scientific name to this fish as Ieichthys lockingtoni. ABE mentioned
in his report as for the generic name to this species as the total number of vertebrae is much
greater in [cichthys than in Centrolophus. However, it seems to the author that the specific
relationship between the specimens from both sides of North Pacific Ocean is still not clear and
more careful future study on this problem would be necessary. Two adult specimens from off
Kushiro (462 and 416 mm long respectively) and one from Muroran (385 mm long) were examined
through the courtesy of Mr. Kobayashi in the Faculty of Fisheries, Hokkaido University.

3) Psenopsis anomals (TEMMINCK & SCHLEGEL). (Fig. 3 and Table 3).

One small specimen, 149 mm long, was captured in a set-net for flounders at off Cape Noshapp,

near Wakkanai on October of 1962, This specimen might be the second record from Hokkaido

WIFUOE 7 3021




next HIKITA's record (1951) from Yakumo in the Volcano Bay.

1) Ocyerius japonicus (DBHDERLEIN). (Fig. 4 and Table 4).

This species may be the most common among the stromateid fishes found from the waters of
Hokkaido, has only been recorded from off Kushiro (HIKITA, 1952) and from Kamienai (HIKITA,
1954). The author has examined several specimens of this fish which were collected from Yoichi,
Sutsu, Kushiro and off Cape Noshapp respectively.

Family Nomeidae

5) Ariomma lurida JORDAN & SNYDER. (Fig. 5 and Table 5.

On December 4, 1962, a large specimen, 520 mm long, was captured with hands of a school boy
at the beach of West Wakkanai. It is, of course the first record from Hokkaido and also the
fourth specimen from Japan as far as the author is known. Abovemore, This is very noticeable
that this specimen was caught on the middle winter at the northernmost area of Japan.

6) Ieticus pellucidus (LUTKEN)

The capturing record of this species was made by ABE (1954) based upon an adult female
specimen taken from about 30 miles south off Kushiro in a salmon drift-net on July 8, 1954,

7). Psenes maculatas (LUTKEN)

KOBAYASHI (1961) described on a young specimen of this species which collected at a station
far off eastern Hokkaido (43°44’N and 154°58" E).

Family Pampidae

8) Pampus argentens (EUPHRASEN). (Fig. 6 and Table 6).

The silver pomfret has never been recorded officially from the waters of Hokkaido. However,
one specimen, 380 mm long, has being preserved in the Hokkaido Central Fisheries Research Station
with a label.  The label shows that this specimen was captured at Takashima, suburb of Otaru
on November 14, 1914. This is evident that the silver pomfret appear to rearly occurre in the
coastal waters of Hokkaido.

Family Lepidotidae

9) Lepidotus bramma (BONNATERRE)

It became clear that the fishes belonging into this family have an oesophageal sac by recent
study (MATSUBARA, 1963). Therefore, 1t is reasonable to remove it into this suborder. The pomfret
has often been caught near surface of the high-sea region and also occurre frequently in the waters
around Hokkaido. The records of this species has been given by HIKITA (19520 from off Kushiro,
Muroran, Abashiri and Mombetsu. The author also observed this fish at Kushiro Fish Market
during his collecting trip in 1952 and 1954.

AH LA H oML fEERE 4L, ToRmCiRoly Bz Tua 0 Cus U5 L Ly chn , it
HOMMBHABIL AL, BB LoEE KT, Rullishtues

EHEOMTH TS Zh o liBrmbhtvaa, vIFrdliciltshzicTEFiv. FTEom
H0E DT, COBOROIEER R TOMMOTENL, 1 E54 v e o £5 1AM KEHREOAZ
fhETlebhtsh GEMEE, 19515 1952), # &1 Adligeh GEMSE, 1952), EBFRESORETH
(EMWE, 1954) HbErhLhRESh TS, F1, 1954 FCEH BRI E KL LRGN E
Ftcftid Centrolophus niger (GMELIN) L #%EL , AHickit s cofiofmolifloigs LTre 7
T4 XL BRI TREL L. OLIBIEMA: (1955) moh& 7e 251 b0 S AT
Tze L#drL, PARIN (1958) #dbfaA Tt C ikt k% Centrolophus lockingtoni (JORDAN & GILEERT)
EL, HEOEAL coMCHEMTAL LI, chizonWTREBTHTA - LicT 4, Colzh ABE(1954)



D Clh T EF Y AORA (Ekikzv= v 27 S LMMERBPMEEZ LR TVE) 20T

# L, KoBayasHl (1961) putfgioE HiFE LL (e~ vF v v dohBEdaERL V-5, £
kv -HHOTFIckhh T icy=# 7 A Hoful, AlErHTso LWlbMERD, BWFHLHH
TELHZ L, HHEFOWE LOBEL I A 1HHobORREV- S EAbYR i oBEAZETS30T
»3 (B, 1963), o0y =# 743K FEE U4 +— 2 7fitoKErb@EXh T3 (JEN
B, 1952),

FHQ o vItEIE KEREROBER SRESEALCCHAKERRBOBBRAEEEIROZ
FEICED, AR T E R A A 2 A DR EX L OFERAOBEALZ 1 B2 BEET L 24T
Eloe 26, ERKEXEONHEHKO CHET, IS IUCEMTRESR-3RBRD 2= 2 ¥ 1A
DEAERND LA TEL, iz, BT PRKEABRBIIEEAPCAERE L VBREShicy e 2
AFEAL, 254, =+ H270BEHNSY, chbizvThif 41 EHofodtEhl & » ol BIZH
HMEEMXALDEDT, Tt FLHTHE LEV,

AL ST, WBEAEEALIREL, RS LTS o, SRR b EERE
RicBEL SHAH L EFS E Lo, WAGAIERAIBEE -l A i iR Sy o BTl R Ti s Bl &t 5.

{ £ XA WHIX Y » 24 £ %1 § (Tetragonuridae), 1 £ % 1 f} (Stromateidae), =# <~ & 1 § (Nomei-
dae), =74 7 A Fl (Pampidae), &=~ # 7 4 f} (Lepidotidae) 7¢ & # & AT b, dtfiEgdanHERER
OFHCET2 A GATA S LAz Eht,

O34 K¥ A F (Tetragonuridae)

1) weadffLq (Tetragonurus cuvieri RISSO) (5 1 [4)

R FERE T, 1958%F 1 A 8 HICHEA IS oM O3 THIE 2 hoto 425 368 mm OEEAD B S,
OEAOWUEMILS 1 HoishTuva,  #flizbs T KUuRONUMA (1939) 12 X - TFHER o il
i B bR R OVl Shi-@E2EHC, RUTIEHSE (1952) HMEAISiE sl o
TR TH A 1AL ST U TV, Fol, ABE (1953) Al Lol & W)l IR o i 6
Behf A onwTEE L. Lishi-T, cofifadtilineo2HFaoid@dchs. ot
TR oMM AL /358, i) BMEORKCLHBRTA2L5T, 23407V T 5 ¥
2+ 2 /7o (WELANDER & ALVERSON, 1954 ; CLEMENS & WILBY, 1961) 2, 7 Y o — ¥
v+ YT (TANONAKA, 1957) CHE S WA Z#21 55,

EIE Wiy e E54 (Tetragonurus cuvieri R1SSO) 4= 268 mm
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B ® BIsEY o =4 £ 4 A (Tetragonurus cuveri RISSO) OJESE

771958515 1A8 Hﬁ_ﬁ

§= (Total length)

% (Body length)

J& (Head length)

i (Depth of body)
& (Diameter of eye)

W EIR R (Width of interorbital space)

L)

& (Length of snout)

k 3 J& (Length of upper jaw)
o £ 8 (Width of mouth cleft)
§g &% F (Length of pectoral fin)
i &% & (Length of ventral fin)

585« 43 (Dorsal fin)
¥¥E5 « 4% (Anal fin)

9% « 4% (Pectoral fin)
JliE#S ~ 4% (Ventral fin)
il #% 8% % (Lateral scales)

4 R& A F (Stromateidae)

2)

H wmooE fa

368 mm

331
63
49
12
16
18
23
23
30
14

XVI-11
VII - 10
16
6
105

2w 4 &4 (Centrolophus lockingtoni (JORDAN & GILBERT)) (412 &k LU 3 4)

TRtk 5, AfTEEE (1954) HELEI oI SKIEA & 86 41k 416 mm Ofifk% Cen-
trolophus niger (GMELIN) L HE L, ATl Ho cooR@olBoiig s LTlE L. £0
Z1958%Ei PARIN 23710l ik | (44° 27" N-159°50' E) Chii . - FF ok LA —fiL Bbh s #E
%, dekBiEsbabhtuw s Ieichthys lockingtoni JORDAN & GILBERT ORI Lizbo &L,

Baxte T Centrolophus lockingtoni » L1z,

JORDAN & GILBERT OE LKz {EER 19cm DkBEAOBAERC LoThhdhizboTHY, BX

Fisii

| \

EIA HEgFED 7 = 2 £ 4 (Centrolophus lockingtoni (JORDAN & GILBERT))

252 (k) 462mm (F) 416 mm



2% Eigh, Sl XOPEEINE 7 = 2 £ 14 (Centrolophus lockingtoni
deFok ez T A

{JORDAN & GILBERT)) OMIEH

;E_ it ['l__OcaIilyJ
FHEFEHA (Date)
H#d Y (Registered No. in Hokkaido Univ.)

I F
4 }% (Total length)
% £ (Body length)
it £ (Head length)
{4 & (Depth of body)

B 8 & (Depth of caudal peduncle)

B # B (Length of caudal peduncle)

B 8 (Width of head)

B & & (Diameter of orbit)

WMRFTRESE (Width of interorbital space)

W 4% (Length of snout)

I ¥ E (Length of upper jaw)

0 4 §8 (Width of mouth cleft)

{5iEEc & (Length of base of dorsal fin)

WG IEE B (Length of base of anal fin)

Iy fif = (Length of pectoral fin)

1 6% E (Length of ventral fin)

Wy & b FFEELEE F CoME (Distance from tip of snout
to origin of dorsal fin)

Wi & b EEERHGE £ c ol (Distance from tip of snout
to origin of anal fin)

AN LA A & P ABLG I ¥ o # (Distance from base of

ventral fin to origin of anal fin

178% 2 4% (Dorsal fin)
385~ &% (Anal fin)
Baif % 48 (Pectoral fin)
RUAYE 2 48 (Ventral fin)
i % 8% B (Lateral scales)
511 @ o R4 (Gill rakers on the first arch)
T HE H ¥ (Vertebrae)

* GIEAR, TR BB O — % —ic X 5 (HHLA 4013’ N-147"56' E)

| ok | oesve | giesi |

| g

e

ﬁf;w‘g:!hiay July 6, Sept.12, May 21,

1951  |1952 1962 1962 (1965
12000 | 12001 | 19394 | 6001

an T fiid

~ — mm' 385 mm 462mm| 416 mm 404 mm
362 ‘ 340 400 358 | 350
69 67 73 | 68 66
71 67 80 73 70.5
2 26 32 28 28.5
33 34 36 35 —
32 28 31 29 —
18 17 19 18 16
18 18 20 19 —
20 18 21 19 | 20
21 21 25 23 25.5
23 21 26 25 A
179 | 178 210 | 179 —
1z |11 124 |17 —
31 30 31 29 28
145 | 14 15 145 | 14
124|122 136 | 131 129
179 173|213 |12 | 191
108 107 135 | 107 A
38 | 44 | 40 38 43
28 | 30 28 | 30 I 29

L2 |19 ‘ 19 19 | 20
6 6 6 6 6

| — |eca 120 ca 135 |ca 125 | —
3+8 5+n{5+12 5411 | —

|— % | — | — | —

AIEDVICA TR O TR & FEf#e b D THo7zs WLT JORDAN (1923) Aie v 7 Y —HiECH
il 2FHOEA (£RK 18em) ITonTEMEAERELTLA8,, ch b KR LFkcHh 2, 1929
iRz HoBBS 22 v 7 ) — ¥ CHE L2 R4 ~8cm o 3 BoOEAY §ifli (Centrolophus californicus)

& LTHEELRA, Bic MYERS (1950) (Zhbas Teichthys lockingtoni LRMiTHS L Lz,

Ehiz

ABE (1963) R HEE0HER oM eV LELNIZ12BROEA (£K 90 ~195mm) #EHL, FhboiF
HER B Centrolophus BOBHOML D FL L SV S2 G LT Ieichthys B EQic b0 THAH &
Lt EBEELFEEOEENE L 0T Centrolophus niger 240Dy 7 =— Lt XNTWBHL0LHH



WMo TUBAFERL2>L—IE C. niger LHELL-L 0T, PARIN 2 ABE ®L+5 X 54z, Icichythys
lockingtoni QWA L=bDEFE2 S, LA LRADOTHFIZMLTL, 26E4HBoMECE2C Lzl
Uy KflilEZ o S hds LOSEMIA B LS hTa b, Fhs o RO NEHETE 2 2R Licind
Thad,

HBOE LHEEESFLS (Pren
42§z 149 mm

® 3% AL RE e 1 2 & 14 (Psenopsis anomals (TEMMINCK &

SCHLEGEL)) OlliE# 19627610 1 5R 4
el i | W E

2 §% (Total length) 149 mm
&  J& (Body length) 121

¢ J2 (Head length) ’ 36

& 4 (Depth of body) 61

& W ¥ (Depth of caudal pedunclel 13

& #§ £ (Length of caudal peduncle) 9.5
it & (Diameter of eye) 9
RIS (Width of interorbital space) 12

# B (Length of snout) 9

11 ff] §§ (Width of mouth cleft) 11.5
TFANILICE (Length of base of dorsal fin) 72.5
EEREILEC FL (Length of base of anal fin) 53

Bi % J: (Length of pectoral fin) 35

M &% = (Length of ventral fin 13
WA BTG £ Col i (Distance from tip of snout to origin of dorsal fin) 44
Wy & LA £ collig (Distance from tip of snout to origin of ventral fin) 38
i~ 4% (Dorsal {in) 37
¥ 2~ 4% (Anal fin) 28
Hafifi ~ 4% (Pectoral fin) o

i « 4% (Ventral fin) 6




3) A HEA (Psenopsis anomals (TEMMINCK & SCHLEGEL) (41 3 [X)

19624E 010 Az db R a7 1 L K 20m)  12hvds - 1o 42 e 149 mm o Rl AOEA %
i Lo 553 260 2 oBADNEEL 5 LI AR Ch ¥ Il c 3 kiSoAEr bt shis

(EMEE, 1951) epH504T, ilnbo 2 FHOMBTHS,
4) A &4 (Ocyerius japonicus (D DERLEIN)) (%15 [X)

defpEcilvilahs cofi oo s bbb dnficdsst, o h ¥ ekl CCHERHE,
1952) LA OEHIMEE, 1954) b LS ShCuwic L5 Th o, FEHFE sk (22K 45 mm,
HAEH DA, AR (42 430 mm, 19545111 ) 3 LOHEA 2 &+ » 7l (42 408 mm, 19531F 9
ATH) CEohrclifaft Lo, SRl mEEshcu 28k Gl ciohicbo) #RTw

Bo Ftlhds LOWEA 7 v v v FHEOBEAROTEMILE 4 Fom Uiz,

B4 % Titlds X OHENEE # #4 (Ocyerius japonicus (D DERLEIN)) ©ll5E#

i3 i (Locality)
PAHEA R (Date)

H H

A & (Total length)

& £ (Body length)

i J% (Head length)

# 5 (Depth of bhody)

L] i (Width of head)

I2 i % (Depth of caudal peduncle)

J& i J%& (Length of caudal peduncle)

it §% (Diameter of eye)

AR (Width of interorbital space)

1) 1% (Length of snout)

% 52 (Length of upper jaw)

TPIEIEFE IS (Length of base of dorsal fin)

[ nELEE L (Length of base of anal fin)

9 fi% J% (Length of pectoral fin)

I f % (Length of ventral fin)

Wi e & TF50GTT £ T ol # (Distance from tip of snout to origin of dorsal fin)

Wi 6 GG F T ook (Distance from tip of snout to hase of ventral fin)

JERE I 0 & WG G T ol (Distance between base of ventral fin and origin
of anal fin)

Wi 2 480 (Dorsal fin)

WG 2 4280 (Anal fin)

[l = 44 (Pectoral fin)

JEli% 2« %% (Ventral fin)

il %% % % (Lateral scales)

1 o 88 (Gill rakers on the first arch)

Eli
Nov. Sept. 7,
1954 1953
mooE fi
430 mm, 407 mm
353 345
101 95
118 104
53 50
35 29
38 3
22 21
38 38
29 28
36 35
189 171
95 95
i 76
46 44
119 109
113 103
89 75
vi-23  VI-23
m-18  1-20
23 24
6 6
ca 95 | ca 90
5415 | 6 +16



b MEP 24 73 () A8 (F) @2 %4 (Ocyerius japonicus (DBDERLEIN))
2E(F) 407mm  (F) 430 mm

IRV ¥ A Nomeidae)

5) A 2 H A (Ariomma lurida JORDAN & SNYDER) (4554)

1962412 H 4 BFEHEMNF 2 » 7 OiEChli 2 Btz 408 520 mm AR L. dbRKFoiiFEE T 0%
ZrhE, coRBEN B ELOEOPICOEFA TG L 0% THEIEShA TRz &V S 2 T, KD
ETCH-> TRICTbEHFELR-b0LEbR D, COMIHALETEZLHTELLL, KATAYAMA
(1952) At ofdiBTHRYE L B2 B L -0 i OfET, £0 2 ABE (1954) 2AHIBE L 0 15
BhicEfA L Ml TR 2 gRolAcoL TG L Ttua0aT, ThilkEoi#iivXsT
HH, ZOHE~7 M fHrBLEHEShTVA LT, ZhhNAofidtmofscLyrb12HIcHZ S
hizkvb kT3, —oFRoME %5 FmLk

EOE WEHEAEAA 2 &4 (Ariomma lurida JORDAN & SNYDER)
£ E 520 mm



' 5% PHEEA + 4 £ 1 (Ariomma lurida JORDAN & SNYDER) OFE#%
19624412 A 4 HIRE

0 H W il

4 £ (Total length) 520 mm
{ § (Body length) 440
i J% (Head length) 116
# @ (Depth of body) 122
B # # (Depth of caudal peduncle) 29
B # E (Length of caudal pedunc'e) 29
m £ (Diameter of eye) 34
FRMREE (Width of interorbita’ space) 34
7] J% (Length of snout) 34
k % E (Length of upper jaw) 42
1 FREIERCEE (Length of base of first dorsal fin) 87
2 FEEAEE 2 (Length of base of second dorsal fin) 179
H1WEELF 2 WESolHlE (Distance between first and second dorsal fins) 19
BEEIEFCE (Length of base of anal fin) 174
s ST 1 15 IERSE £ Cofill (Distance from tip of snout to origin of first

dorsal fin) 134
W O RIS = TofEEE (Distance from tip of snout to base of ventral fin) 146
BEESIEE X h ¥ EEksH £ Tolig (Distance between base of ventral fin and origin

of anal fin) ‘ 78
i« 4% (Dorsal fin) X-30
B 4 450 (Anal fin) 29
Highif% « 4% (Pectoral fin) 16
JIK x 48 (Ventral fin) 6
0l 4 8§ % (Lateral scales) ' ca 114

6) ~+€ 394 (lcticus pellucidus (LUTKER))

19544F 7 A 8 HI@IER O H#930= 1 A #h&V-0+ 7 o L# Tl 2 Hh -4 £ 480 mm ool fiiz-
W ABE(1954) 2R LT %, Zofoliil, chECav=y 27 ¥ (Icticus ischanus JORDAN &
THOMPSON) EWEEH, JIRiE &2 GhToehy, ikl SMET 2108 - TRECERIEL ,
HEL e, hoPb L ->TL BOT—RIHOW L R bz Ths (ABE, 1953 ; ToMrrAMA 1954 ;
BB, 1955), (2 ¥ =+ 2 7 >ORERCTEEFT L ST E@rHELEERTVUBH, ZhRIZRILLY),

7)) ~vF vt T4 (Psenes maculatus (LUTXEN))

Z O KOBAYASHI (1961) iZ X - T, 19564 7 16 HicdLigiin W A L (43'44’ N-154°58'E) ©
LR AR OMER “SL AL Oftfxy P TEBR 22 49.9mm 0 HAOBWKE LLiTErb
b OTH5B, CoffiitzhF CREEKELBHBEORE V. ¥, EidoX5ic, CoBIIRE
THLWESTHIET D LEZOND0OT, COoYRLBI VL ZOBORMOHRTHEM L L,

2+ F# (Pampidae)

8) =¥ #H YA (Pampus argenteus (EUPHRASEN)) (456 [X)

=+H Y AR h Al oEiClin T L 5 TERTCATER A A o Fo i e RKIE R BRSSP B A eh
191411 A 14 B ER k. ot cilihiz b5 4R 380 mm offifkrh b, cofiosrHicgimni
M550 THE. ZOEEOWEMIH 6 BT L T\ ioe HERAMLFA—MiLZicEh T2y
A4 =+ #H 74 (P. echinogaster (BASILEWSKY)) (XA DU (ABE & KOSAKAL 1964) TILFIETH A
5LEhTv5,
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6 = FRRNEE= > 7 & (Pampus argentens FEUPHRASEN)) O GE Lz
19145F 11 H 14 H Fe 4

H £l f E

2 f (Total length 380 mm
{k £ (Body length 305
BA & (Head length) 75
{#& # (Depth of body) 195
12 i @ (Depth of caudal peduncle 31
It §§ & (Length of caudal peduncle 21
[k {# (Diameter of eye 12
s (Width of interorbital space H
¥ (Length of snout 23
|- 30 £ (Length of upper jaw 27
1o e (Width of mouth cleft 17
I BN ALES I (Length of base of dorsal fin) 162
WFERIEHE J& (Length of base of anal fin 160
K9 B85 F (Length of pectoral fin 100
Wi HIFERG A £ ToH B (Distance from tip of snout to origin of dorsal fin 173

Distance from tip of snout to origin of anal fin 1561
P75 2« 4% (Dorsal fin) (9
¥ 2 430 (Anal fin) 3
s« 42 (Pectoral fin) 20

6 % 380 mm

]'Jm/w\ argentens | EUPHRASEN
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7 H VA #E (Lepidotidae)

9) w=H v+ (Lepidotus brama (BONNATERRE))

oLz oftoRicRilifErdhs o Eanbh, chiEcwAliHckhhtuviconzofiHicgih
oo ¥ H VA (HECR=FFET LPATVS) kb SRz L a3 LTEsbh, dkifovrsr
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Studies on a prawn (Pandalopsis coccinata URITA) off
the coast of Kushiro, Hokkaido. 1. Breeding.
Koji ABE

In the present paper, the author gave some results of investigation to the “Higoromo-ebi”
(Pandalopsis coccinata URITA) off the coast of Kushiro from April of 1962 to March of 1965 about
their breeding activity especially for their spawning season, hatching, and periods of incubation,
etc. This prawn is one of important economically together with Pandalus borearis and Pandalus
hypsinotus in the eastern part of Hokkaido above all in Kushiro region.

The spawning season of this species extends from the later part of April to early part of
August, mainly takes place during May to early July.

The hatching takes place mainly during March to April. The periods of incubation of their
eggs in this species is much longer than that of other species in Pandalidae, and seems to be
require more than 20 months (about 21 to 23 months). So, the ovigerous females hold their eggs
about two years until hatch out after they were laid.

# B

t v ® = Pandalosis coccinata URITA (38R T+ » 2 7 7 H = ¥ Pandalus borearis KROYER,
b ¥ ==t Pandalus hypsinotus BRANDT L e b A CHERELlC, chb"@Eo=v i bzt L
T30 D10 b AR D = CHIETHEE IR TV 5, 1964EIEIC BT 2 s 2 o KB&Eicou T, flo
ZHiLHET A L1 BT L THE, Thbb, AEXENORERI IUKBRTEE» 22T h=
L OTFRISBA, lENEL, &» =277 5= OEFG kg 24 0 Hifi 190 Haiicx LT, 390 Miigko
SETH B cbn s Y OEMEREST VD 2%, == Eidfiliz kvt (kg 20 410 1), #
AplpnZ e EpD, = EREREC L VETETH S - Lovbh s, ALV Y#E S5
BEAYHRE LTHRE LA, 0T, To4EFES XUFRFMNITT R IE KR0S ©H 5 E KRN
FHFR L VMK ENTH Y, = CRESIC=CREFERENY 210 L LTlESATV-5: Thb
ORI X, Kb 5 7= cFHC BT 3 fioffi X it AR otiERE T, ol TS5
ZENRIBRTV A, L LABRTCRVCEETHOLA,E L, L CRBOEB# LS ezl
TRGEREFRHLMESSE CREA TS, FETSE, PEMicTI1962F 4 A X 919655 3 AitbizoT
oS TAMOSFICBET 2 /&R T o728t & ICHIM L JalicBI L ch ¥ colEd
Lo teH LVt ot g +5,

R ABIEL D, APIRC#EE T L CEMEEZ Wil Sl KRR R, BOELMIK, Jt
FREFRMM AT HERT, VALLETAY VARV EREGR Ko IS (IHHEKTEE) o0%
SHROBENE B L ek o o UHOMFERTRA, YBOMTEETH - HAE K (BlEEKER

HEAM0 7 A30 A 2R
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PARERREER) s LU= CHERETSCREL o HEL LT 5,

B 1 ® 19MFEIN = CHEREC BT B IIE M= C Bl X0

Table 1. 1964’s catch yield of three species of prawn by small shrimp

fishing boats in Kushiro region.

(Flpg g R A RER)
% e o B ®T o= ¥ T oy =T A=
—Fl v = = - = B ‘
R o w2 W | R OE W | & M MR |2 W
1 ‘ 3,013.4kg 1,386,993 794.0kg|  370,665[9 10,884.5ke| 2,778,831/
2 | 1,912 487,076 2,560.0 716,649 | 29,672.2 4,444,674
3 1,946.2 1,102,233 296.9 136,328 21,093.0 4,410,344
4 14,672.0 6,039,301 | 10.4 6,970 2,810 664,332
5 5,882.5 1,939,891 5,071.2 1,653,839 = 23,446.1 3,963,820
6 8,038.1 | 3,215,276 3,375.0 1,249,055 | 30,376.5 4,622,056
7 16,418.0 6,489,310 | 121.2 42,237 | 14,099.0 3,000,064
8 11,916.7 4,358,427 94.2 37,916 3,241.9 755,634
9 11,928.0 4,310,476 231.1 83,428 4,546.1 1,045,097
0 |k i 17 i 7 i
11 * i k i K bl
12 83.2 33,815 8,814.5 \ 4,407,202 32,902.2 6,890,599
& | 75.089.3 | 29,362,798 | 21,368.5 8,704,289 | 173,071.5 | 32,584,451

g2x WHRMEOFEEMEIL

Table 2. Seasonal variation of ovarian maturity in females of Pandalopsis
coccinata URITA. (1963 and 1964).

(B BB RED
" B |— I T ] B
5 1 9 6 3 % : 1 9 6 4 #

H ‘ o B sE B ‘ & IH|ERmA|(e Bmlm Bmo& 3
1 | 0 0 | 23 | 23 0 14 ‘ 5 19
2 ' 0 0 41 41 0 1 B 6
3 1 0 37 38 0 | 3 31 3
4 g | 2 29 33 0 1 32 33
5 0 0 22 22 0 0 20 20
6 0 9 24 33 0 2 19 21
7 1 10 4 14 0 3 5 8
8 1 5 0 6 0 10 0 10
9 3 14 0 16 3 22 0 25
10 .
11 1 12 2 15

—
[8~]
=]
—
55}
o
—
-
<

17 2 19
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H#s L UHE

Al (T U2z i, SIER iz 196245 4 A2 619654 3 Hicdrfz v, 30 o= ¢ {iffiftls L
CERERIBAR O 2P Lo it & 0 Rl L7z 2,071 Btk CHh 5, BENLEAE LCHic 2101, 4Mk bl
ML, =i e iigk, —X10%+a <0 v cHEERA L LT, . T8, fP, 4, SpaRE,
JAIRREAARTE , YuIRE . FINEY . TS, RSO TO4AME LU o K o#SHIcb:
DT R Tl o e, BRI ERA AR PR X 0N L, IRt i W N, BToR
SALM O IR AW LA, # 2219624F O FERNE , FEARERED Jiikds X OIGE Hikic Riifcinid »
ToDT, AP TIRER A TR & Kot

WMELLSVICHR

1) # B M

PR oS MHNY, = Sl O LA S TR & S e G .
K o BIEAEAES SO LR A RSO Lt b0,
IR s SRR L e D, IO Bk dies, Sk L IR TRBICES BRSO,
Seil o BRILAVISER P FE i LR aa e b R E L s adz b (BREEA 3 mm BLE).

) EDE IS T, 196397 Lk 196410 2 KN Aot BN AE D H A bdh 55 2 FuTin Lz, 1ol
OFHLOFEREFUL , RO TIZE S R oW PO A L DR L3 o Lice ERics
A 1 5 BIV E T 4 RN T R o B8 & D S,

T SR < . Bkl Favieus,
I BRI %, AR i T S,
I : fES Rk < FLAET, FPoiFa ML tov5s (R
IV : RO T R BT 520, KR LA DR T L R ke B 3 5
ALLEND {37k » 2 2 7 A= (Pandalus borealis) jzouT, MR+ 284, chicx - Th

E3F® HoRMBEOOEHMDHLEIL

Table 3. Seasonal variation of sexual maturity in males of Pandalopsis
coccinata URITA. (1963-1965).

CHCF R B RO
HH 1 9 6 3 1 9 6 4 1 9 6 5
. 1| o |w W (&1 | o | om | w1 o m W
! ‘ o6 1 0 0 7
2 , o8 o1 5 0 24
| — i
3 | C T o 18 7 12 15 0o 3
1 0 0 4 0
5 ' 0o 0 1 o M o 0 3 0 3
6 0 0 w7 o w7 0 0 @ 0 &
7 0 o0 T o TH 0 0 B 0 3
8 0 2 0 0 6 4 10
9 2 0 5 21 3 o0 o 2 4 ?
10 | .
1 10 0o 1 2 |
12 | | 6 0 0 0 6
A 1

FREDOAH T M IZHIC &y,
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Fig. 1. Relation between width of 2nd abdominal somite and carapace length of
Pandalopsis coccinata URITA, (in 116 individuals) Ordinate is a coefficient

of 2nd abdominal somite (width of it/carapace length x 10%). Abscissa is
carapace length measured from the base of eye to the posterior margin of

mid-dorsal part of carapace.
< males ; Xe-ee transitional individuals ; O-eeer ovigerous females,
Aseees non—ovigerous females.

EATchh, Jifzic breeding dress ([ 4) iz 2 Lib-<Tv24, v oe 2= C4 @B &N
WExnt, Thbt ool ki X b I R2 4L, 82 BEHERoMk 2605 (§ 1),
AffiOBEOI I RIBoiEcRbh s, Tihbbif 4 Zinmit oL, RRlTosERBEcBig -
DOBEDOIED L 0 LK TORRRIPL a2 - 180lk L 25 b, chboHBRRE X ko
HrEEEhS,

U EofRyEaT5L, SI2RCmEnfc S ALLBEFERIIRZAZA6HEN, 1ASB6 A
PR TEENET S, TRLUACBOERII—BC 3mm ¥z 32, 12 ACLipEBom (piEs3.5~
3.7mm) LREAEEVEVEBREY L S BEELRES ATV, FLMIXCARONB X5, 2AC
AINTTIHBHTRCH ARSI UHTUL 52, BiE LTORE FEBMCS L E2 b0 4
RUBET, 8 Aichs 3 CcoBigo 1 Sk Bohs. —%, BHEHRMEED Breeding dress #
iz B 1-doREAfTiebha0i, b ) EHOFRBNCHS T2 THS (F4FE) . TF4EC
ALiz4 HX b 8 A¥cosgiifik  kRBIREHBEEOMAE: (%) 2*HTRTEHEZRADIEL T, E
X4 ATHZAIVEE->TSELAEIZETL, £ELTS5, 6 AU T7TALACER Tbh3
TENHEETE S, (- T, ENT b TR, BRI 58502, SRS MBIREDL 2
AhibbT 4 AUREoEHHEBEEIN b0 LBbh %,

2) W M

BN A # 2 7o HE2, oBiHE R - 3 £ Tit Breeding dress #0122 CHIELTV3, HE-T
Wmyh X DFHEE Bl fa oL, BEORINE# AT, ok Breeding dress oo TV 5L
ONBREYRETS Lk b, XA SCHETE 5. H 5 RAFEOHBRELMICTR L
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Table 4. Seasonal variation of occurrence of ovary-matured females
and ovigerous females of Pandalopsis coccinata URITA and
their molting rate (%). (1962-1964).

M Hop | O OH % M M A Je ML 5B fu 9 A
S : BB (280 . L #
WEGEAR e T | % BER e m %
1962, IV—23 38 4 | 10.5 9 1 1.1
V12 7 2 28.6 2 0 0
VI—25 7 3 2.9 11 1 9.1
ViI—23 5 2 0.0 12 0 0
VI—31 1 1‘ 25.0 7 1 14.3
VI-12 4 0 0 15 0 0
1963, W27 37 0 | 0 1 0 0
v—I1 29 2 | 6.9 1 0 0
V—16 22 4 18.2 4 4 100
VI—5 13 5 38.4 1 2 50.0
Vi—25 1 7 63.5 9 5 55.5
VI—24 4 3 75.0 16 9 56.2
VI—12 0 0 0 19 11 57.9
X—5 0 0 0 w‘ 0 0
1964, TT—25 31 0 | 0o | 0| 0
V—9 32 0 0 1 1 | 100
V—12 20 3 15.0 4 66.6
VI—17 19 6 31.0 6 4 | 66.6
VI—13 b 1 20.0 15 2 13.3
ViI—19 0 0 0 22 1 | 4.5
IX—24 0 J 0 | 0 32 1 3.1

LOT, 3 OMEOHELY R LILDTHD,
FTiebb, #5RFIUHEIECEINTVS X 51962 IR Tl b, 5 A LENT
L14% <OV 0% L - 2o A Bz, LasL, 19634 £ 196455 TR, i2ERET3 ~
4 ALiEEEh %,
3) a5 i (6]
A oI O FEIREEY = B ERE F VISV TRD L S et

1 AFEM = Fekaieosp,

O ZERAT « 8 L 7-8R.

I R RBREE, WFAIRED M~ SRS hb i,

IV FIRE 0 EFAIREO 20 LA G T A RIES BRI (72580 o 3RS 5

fcZh) ¥ Tl

L EoP e S THaiish o S o S REL 5 6 B Lize CoFEC L MR IREY 25 &,
6 AbI2ZAix T &M, 1AL 2 i, 1, URIUIV, 3A, 4 Ak L0 5 Hicia e Ry pigs i ms
Sh, BELRIEZREL T2, Lo TindoEIl EMHNEZIELC, M6 HofRrBl+a L, &
AFD L5 e BEMBEIHEETE S, Thebb, 5~T7 A0l 7~9 % Atho12A Fig~3
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Fig. 2. Occurrence of ovary-matured females and over-breeding females
of Pandalopsis coccinata URITA. (1962-1964).
Ordinate is percentages in occurrence of matured females.
Abscissa is months.

# 5 % o Ol 3 X OV MR 2 (8 o F 2 e
Table 5. Seasonal variation of occurrence of ovigerous females
in the condition just before the hatching and females in the
condition just after the hatching of Pandalopsis coccinata
URITA. (1962-1964).

HoOH | WhiEmioIp A fali3 5 i WEOOH A Wk

) \ e =
B 1 EEE" % k| %

1962, IV — 23 15 75.0 5 | 95.0 20
V — 13 2 14.3 12 8.7 14
VI — 25 0 0 10 100.0 10
1963, 1 — 10 14 100.0 0 0 ;‘i*
M — 27 20 64.6 1 35.4 &
vV — 11 8 61.5 6 385 2
vV — 16 0 0 5 100.0 :

VI— 5 0 0 1 100.0
VI — 25 0 0 1 100.0 1
1964, T — 10 ‘ 2 100.0 0 0 2
m — 24 20 79.7 5 20.3 25
B =9 5 50.0 5 50.0 10
V—12 0 0 12 1000 | 12
VI — 17 0 0 5 100.0 5
VI — 27 0 0 1 100.0 | 1
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Fig. 3. Occurrence of ovigerous females and females in the condition
just after the hatching of Pandalopsis coccinata URITA.
(1962-1964).

Ordinate is percentages in occurrence of ovigerous females in
the condition just before the hatching. Abscissa is months.
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BAE Rk o Mo REERR
Fig. 4. Circulation of each different developmental stages of eggs in ovigerous
females of Pandalopsis coccinata URITA from April of 1962 to December
of 1964. It shows presence of 5 age-groups during this term.

AEWZAHERERL, ZOZREVEATHEY ARoFCHELT20 L Bbhs. ZoZ Lic X Dl
the Tr 2oz 1H9 2 A6 1 F11Y AoEXcbi-a L0 MEE X RS,
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Table 6. Occurrence of each different developmental stages in
eggs of ovigerous females of Pandalopsis coccinata
URITA. (1962-1964).

(BT PEREEE)
\\\fﬁ 196 24 | 196 3% | 196 4%
g NI |0 |m|wlat| 1 |o|m|w|at|1]|n|m|w s
1k | ‘ u s w13 2 1 2
|
3 | ‘ 12 7 M4 33 1 8 2 1
i 5 i ‘
L ‘ ‘
3IF | 1 211 3 20 45 27 20 47
< |E - | 11 18 3 8 30 1 34 5 40
T 9 14 | 15 38
e | | |
g LE 2 2 2 26 6 5 1 22
F 46 2 12
g LE } 4 8 12
¥ 11 9 20 9 7 6 6 11 17
7 | ' 15 9 24
T 12 7 19 16 13 29
g |£ 15 4 | 29 |
T 19 25 22 16 38
9 |& 19 8 27 16 8 24
¥ 9 18 2711 11 si 4 32 11 43
L |
10 5 1 6 ‘ ‘
k 7 6 13
11-F ‘ ‘
12 |E 1 14 25 16 5 21 13 10 23
i ' | | | |
*, ** PEOAWTI £ MEREHIT 2L,
E L]

4fiLFLU Pandalidae (#35-=¢§) ETAHRECHEIPYMMIL, +H»=227h=¢ Pandalus
borealis CixiEHE»D 2 HiEgEBo L OT8~9 1 A, AEY tMENOLOTS » HEl L, ALLEND
/=AY YL Gy FRDLOT4 2 AFEL, P Y==¢ Pandalus hypsinotus TixkdFEs'®,
ko b oT10~124 AR, EHEY kSO LOTT~8 3 A, AMEY 2EEHDO L OTI0~11
ARMlE L, &» 24 =€ Pandalus kessleri iz ACTO? A RBo Lo T 8HAMEL, T H KT
Pandalus montagui LEACH 1=\ Ti% MISTAKIDIST 2°4 v 75 v F#E0 L 0T 5 » AUA L #E
ELTVHe ThboE: T2 &, Affiofaflilsdemicii - L8N THo. Lo LRALH
HBtEO e Tr 2= icounTh, 1958FED = CFEMARE M TN L 24 < & W 3035 L HEE
L, 19614EH = Cf & E B e ailiie, —mI122 A LEE L TV 5. ChbiSPOHEEE kX
loTwas, ToRBAL LG, ERYoRENRCEE S5 L5 icBbhs, $bbl9sFERED
WEMTIE, BECh VD RREEBRARLRS Z £ 6, EIEENIEICH-5 b0 LHEELTV-5, ¥
T2196 AEOE Wi, eI L SR EL o HHBLIRIE & fuBirh oI o0 S L RES &, EIRIZ12AMB6 HET
EHEEL TV, LA LZoo bRl Lz L5, EMULIRZIZAZA»6Rbh5H (H2H) . £
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TG B HORMEAEA TV RG-S L (F3H), FAficE s 2REBAEN BEShBINL,
CHhGHFEOHME B CHESAERMHE AL Tty (GH43E) ciin I ngEMThs, FEDIT
KRBT EA L RECDI VEREINA0I, BRI CCRIBAET S 00, KFEECH LU
LHERE LRI D SRt AR L E L ORD (F4H) o ULEOBAR AT, WEOHREMTIH
EIRERTIERE RN E LT 5. BHY BAEOREEBOSEOHEY, ho 5 7 = CHO
L0 XY AT, 1o%{ OETHREICE - C L ARG L, BEEEC ST 5 - oBES boRIEL o
KESLPESTCVEL, oz bR ET L HMARGERELELBR D, LL ZOMEND
HERE S h P ikic o Tk, ekBpopsih b, L LHELMEL TV FETHS.
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Ecological Studies on the Sea Urchin, Strongylocentrotus intermedius, on the
Coast of Funadomari, in the North Region of Rebun Island. (IIT)

Kazuhiro KAWAMURA and Jyo TAKI

Ecological studies on the sea urchin, Strongylocentrotus intermedius on the coast of Funadomari
have been carried out since 1962. The results in 1964 are as follows.

1) The production of seaweed is the lowest in the past three years.

2) Percentage of the one year group of the above mentioned sea urchins whose test diameter
is shorter than 1 e¢m, is no more than 3% before the [ishing szason and 4.5% after the season.
The group with the test diameter 1-2.99 ¢m long may consist of those which are two and three
years old. Percentage of this group is 34.2% before the fishing season and 45.4% after it. The
group with the test diameter 3 c¢m level long may consist of these which are three and four years
old. Percentage of this group is 38.0% before the fishing season and 42.1% after it. Adult sea
urchins are smaller in size than in 1963, and very few of them have the test diameter longer than
6 cm. Percentage of this group is 24.6% hefore the fishing ssason and it comes down to be 8.0%
after the season. Of the stock adult sea urchins, 70-90% are considered to be caught by fishing.

3) Compared with the test results in 1962, the composition of the gut contents is appreciably
different; such contents as Laminaria and Undaria show a decrease, while Calcareous algea,
Sargussum and Phyllospadix show an increase. The quantity of Calcareous algea is provad to
be in inverse proportion to the size of the sea urchins.

4) The gonad development is the worst in the past three yvears. The size of the sea urchins at
first maturity covers the test diameter ranging between 1.5-2.0 ¢m in the case of the sea urchins
which live in the sea shallower than 1.0 m depth, and 3.0-3.5 ¢m in the case of those which live
at a depth over 1.5 m. The sea urchins with dark red puncta in their gonads are as many as
those in 1963. The number of female individuals was a little bigger than male ones in 1962, but
the ratio got into reverse in 1963 and 1964.

5) The feeding condition is closely related with the distribution, the growth and the gonad
development of the sea urchins.

6) The gonad development of the sea urchins which were transplanted to Horodomari and
Kitatakayama was not satisfactory, mainly because the food condition was bad.

7) The stock of the adult sea urchins will not decrease until 1966, though it is feared that it
may decreasz in 1967.

LD = 7457 vy = OFFFRIT19629F- LIk L Tfilchbh Tk D, 1963FE To/RICOV-TIL
T ES L OIF 1964a ,19652 ). 624FICIL Y = DA & X L, fibk, EME o R FRREZ-oLT
=, Z0MR% x 7, 63T 62FD Y = DAMENHEHOBLE L CEESFICV-TaRY L,

BHEDOBEEIL 6IEE TOE L OHEA T 5 fzhofllliioMEicme T, BlEoBELTk-
WAfM0%E 8 /I 5 AR
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Fig. 1. Map of Rebun Island, indicating the locations
of sea urchin were sampled.
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Table 1. Seaweeds growing at the each sampling station.
a. il before fishing season. 7
it .’ﬁ| Ko | LA R I B ="
locality | depth (m) lcaverage (%)  species | locality | depth (m) 'caverage (%) species
= 0.3 I 40 S. %5 ' 0.3 | 5 5.
= 0.7 5 L.O.P. o 0.6 30 3.
&8 1.5 5 L.S. g 1.0 40 L.OP.
5 | 30 0 s E 1.5 o | S
e ‘ 4.5 40 S. m-"—’- 3.0 80 | 0 [ BN
|l 60 | 7 |F1. | 45 30 F.L.
= _ B e
x5 2 0.3 50 | H.S. 0T 0e3 = |z
34 0.6 10 s 3 0.6 0 1.N.P
EST 15 | 50 | I.L. = i o s
03 3.0 5 F.I. g 30 20 :
S $:5 ‘ 0 | s LE 1.5 » | FL
T | 0.3 | 20 O.R.5. | . 0.3 100 | RS-
#5105 | W | FOS w g 08 20 | L.R.S.
= 1.5 | 10 F. ﬁ;@E 1.5 | 20 | F.L.
z 3.0 0 BE 3.0 30 | F.L.S.
EE D 4s 0 |WEE | 45 ® | FGIKL.
0.2 | 90 | L.R- w T |
Ay | 03 0 | §° | wZx | 03 | 0
z 46 o €3 0.6 b |8
a2 135 30 AM Eg'| 15 2 :
3 36 % | B wd 3.0 3 | FG.L.
Lo 5 | 2 |F B 45 45 F.G.L.O.
' 0.3 80 S. . 0.3 | 10 | S. il
L 0.7 n |cmos. | *2| 03 | 5 &
P2 1:5 5 R. B 15 10 ) [
BA 3.0 0 ] o 3.0 D L:
I 4.5 0o | . 4.5 | % Bl
~ b. after fishing season.. L
o K 7 BE | fi B |&E % . :
locality | depth (m} lcaverage (%)  species _{ mark fii B species
?E 8? | 2(5) I [S)L I A 7 7 7 4% Ulva pertura
E2 1.5 0 B ¥ 4 7 4 ¥ Cladophora spp.
S 23 g C »~ 4 i a Codium adhaerens
” | 0.3 I 60  B.L.O.s. | D 7 i ¥ # % Dictyota dichotoma
g | ?g | _}8 EIS)L E = ¥ 4 »~ A Dictyopteris dinaricata
JHE 3.0 3 ] BS, ‘ F oy 74 Desmarestia ligulata
%ﬁg’ I 73%7 == “]’_; B_g‘ — 1 G M~ E N Puncta.ria latifolia .
iE 0.7 1 1.: H # 4 % 2 U Scytosiphon lomentarius
I S I P (R PR T
i[m | gg | % g ] A i # Costaria costata
== 0L 3 - . s
HE | ég | ag | 8 K o b :[iji:ti?l:a pinnatifida f.
E* | 40 | 20 |ao L |lsvwosm s
o7 o = &+ 7 Sargassam spp.
%g. | i.5 ‘ 0 I M 7 #  »* Neodilsea yendoana
itl_ls. | ig % ’ %'5‘Q'R N "? s = # Chondrus ocellatus
—m *0:3 0 = O 14 + # 4 i Polysiphonia spp.
'EE,;? ‘ O.g ‘ 0 P v Y Jfi Laurencia spp.
?f:l% . :130 . 58 ‘ 1. Q A v ~ 7% Symphyocladia latiuscula
._Aa:-l;n |45 | W s ] R 7 v = v & Rhodomela larix
%g ETE ?g l 1(5] Ig S A # & Phyllospadix Iwatensis
HERA| 30 10 | R.
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Fig. 2-1. Local variations of the size-frequency
distributions.
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RN ERRBC =T A7 v 2B, FELTHFV2ZELLILOLIZHEL, = /77 i3dilio
HBETHTRBEEO ik, B0 IS L8, Thdth, SBEMIE L LTy
BN AbNE, FERCB S ELAT XY=, =/ T2 @0, =/ A7 V9 =2%BWTIREAY
s L LT oflifiziTcy,

2. VOXKEELERDH

FMTBRROFEAR L 2 cm L, ChiifElMU <, FlftliofkE 2oy =offEE
HERR L 2R CEHTL Lo o TH B o BT EEYS b ofk B AR (Cogfict 1m) %
REFTHLOTHS, AHAHN 4m?2 Y H ok G OMERLH2~5 KR LI, ¥z, filslo
KEENOMEROETRLE6 For L.

1) 1 £ B % =

MEKRE L ELHRS 1 FHo Y = 2FHINCiZ 2~10mm OAKZ X TH S, ZOY =13 B4ET
12 63TEICRE T, H{OMIRTIZ L A LFEEESHT, bTpicFiliH, s, ffoKRE 0.3~0.5m T
Zbhize PIECERE 5~1dmm CELTWA L5 THEH, #HAFEETS, A% 3.0m LiFci
BLAEEME R ool ED, B Dot b ELBRE, BB AART1EY =05 E4
WIL 635 9.5 %, 64l 3.2 %, 4.5 %Th B,

2) B 1~2cm HOY =

BE 1~2cm A0 7 = 2#HHTIEKE 0.5~0.Tm ffixduiiz 4m? %0 100 @EELL FEBL TV
BZEIAHEL, NFEDORE 1~2cm HOY =iHETE L { 62Dl k-T2 L5 THB, fl]
B TERERTIE 4m? 40 100 BEALLFO & 25538040, BT 200 kAT Lo AL A B R
Do BRI ey, K 1.5m T4 4m? 290 100 @HEL Lolisizabh s, chid ks LTl
EOWEIERC L > D TRE LA D IEh »TotcdThs BB A, R 1~2em GOV =D b5
T IL 63T 36.7% , BUHUNGT 34.2%, MR 5.4 % TH B, —RESERCIKE 3.0~4.5m
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Table 2. Numbers of the sea urchins in 4 m? square.
(test diameter—smaller than 1 c¢m, but smaller
a. June 1963. than 1.4 cm in the last Augusl's sample)
K B | Tk b0 g e | gen | e | mEe ﬁmf‘? N el | & &
depth (m)| Uennai edomari| Teppu |Suknton| _Edoya Gobanti | domariltakayama |uedomari |Akaiwa
03 | 414 | a4 150 1 | o | 0 0 12
0.5~0.7 0 3 12 0 76 0
1.5 ‘ 0 ‘ 0 0 0 0 0 0 0
3.0 0 0 0 0 0 ‘ 0 0 0
4.5 0 0 | 0 | 0 | 0 0 | 0 0
b. June 1964.
0.3 50 0 24 | M0 | 0 120 @ 21 % | 0
0.5 \ 0 0
07 | o | o 0 7 0 0 0 0 0 0
1.5 0 0 0 0 0 0 0 0 0 0
3.0 0 0 0 0 0 0 0 0 0 0
4.5 0 0 0 0 0 0 0 0 0 0
¢. August 1964
0.3 60 u| = 0 | 0 [ [
0.5~0.7 4 0 8 0 4 0 J 4
1.5 5 0 2 | 0 0 27 8
3.0 1 0 0 0 0 0 0
4.5 ‘ 4 0 0 \[ 0 0 0 | 0 ‘
B3 & Am® YoERMER (RE 1~2omf)
Table 3. Numbers of the sea urchins in 42 m square.
a. June 1963. (test diameter—1~2.99 cm)
g | B9 EAH | | b W W M| REW |
]k 23 l FilEA Nishiu- ﬂ Fﬁ KL,LIE ﬂ: E | ﬂﬁﬂ! Horo Mmﬂmlta—ngashl— ﬁ; ﬁ
depth (m m)ernnan edoman Teppu ‘Sukotﬂn Edoya Gobanti doman[kayama uedornarl Akaiwa
0.3 76 | 118 | 152 | 52! 152 340
0.5~0.7 281 209 212 200 128
1.5 7 15 11 1 5 9 40 0
3.0 4 5 o 0 0 0 0 0
4.5 0 1 2 0 | o 0 0, 0
b. June 1964
0.3 54 16 16 136 28 24 | 44 36 l 68 | 134
0.5 ' 68 72
0T 104 152 80 152 0 148 132 132 178 136
15 19 9 9 13 6 } 21 99 8 72 3
3.0 5 2 10 2 a2 2 15 0 ’ 1 0
4.5 9 4 1 6 2 0 | 0 0 0 0
¢. August 1964
0.3 72 | 6 | 8 18 |40 | | '
0.5~0.7 | 72 2 8 | 20 | 28 18 220
1.5 78 3 100 25 104 | 261 40 ‘
3.0 14 | | 3 25 3 8 1 32
4.5 1 2 ‘ 0 0 .
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Table 4. Numbers of the sea urchins on 4 m? square.
a. June 1963. (test diameter—3 cm level)
& B | En i | g R | e | PR | mfe 'g,*og,fz N L & #
_depth (m)| Uennai ledomari | Teppu |Sukoton| Edoya !Gohanu dcman|kayam7 |uedomari |Akaiwa
0.3 68 6 112 36 40 40
0.5~0.7 168 20 172 68 288
1:5 12 57 10  § 10 19 53 0
3.0 2 16 5 8 1 2 1 0
4.5 0 3 3 2 0 0 | 1 0
b. June 1964.
0.3 72 8| M| 2| 2| | B 9% [ 20 | 28
0.5 100 24
0.7 64 | 136 | 9 | m2 | 40 | 128 | 168 304 156 146
1.5 18 | 57 10 24 18 53 125 v 68 4
3.0 8 7 35 16 56 9 15 0 1 0
45 | 9 | 19 2 11 6 3 3 0 0 0
c¢. August 1964
0.3 104 24 24 16 16
0.7 106 28 52 20 116 160 260
1.5 35 | 4 35 56 208 114 52
3.0 27 | 13 46 4 8 3 108
4.5 19 I 4 5 4 0 | |
W 5% 4m? YohREER BE dom LB
Table 5. Numbers of the sea urchins in 4 m? square.
a. June 1963. (test diameter—larger than 4 cm)
' - FAEH | o g o (BT | # ki
k& FiEN |N15hm— L ﬁié'q:‘ iLFR ‘ .t | Horo- |Mmam1ta~H1gah hi- 7’}’ %{
depth (m)| Uennai edomari Teppu Sukoton | Edoya (Gobanti | doman kayama uedomari |Akaiwa
0.3 44 0 52 44 3 8
0.5~0.7 31 24 4 9 |36
1.5 35 132 89 T 33 | 27 18 | 24
3.0 48 43 94 33 11 18 16 7
4.5 33 37 : 87 8 10F 1BF 6 |1 UF
b. June 1964
0.3 24 0 28 8 8 28 0 2 | 4 0
0.5 21 12
0.7 84 8 8 64 12 92 52 44 4 16
1.5 32 10 44 62 25 16 16 35 52 32
3.0 2T 20 21 34 12 12 56 9 15 0
4.5 12 37 15 | 35 56 3 3 10 4 4
c. August 1964.
0.3 32 16 16 4 4
0.5~0.7 84 4 8| 20| 4| 16 16
1.5 2 7 4 22 24 6 32
3.0 13 10 6 6 8 6 84
4.5 20 4 11 | 0 0
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Table 6. Percentage of the number with each size-group
sea urchin in Funadomari.

. e = ————
i ?g‘i‘:— lc]rln jkhﬁ 00~2.99, 3.0~3.99 146111 L%ii:
- S . smaller than | 1.00~2.99¢m | 3.0~3.99 cm arger than
N e i
June 1963, 9.5 3.7 | 2.2 28.6
June 1964, 3.2 34.2 | 38.0 24.6
August 1964, 4.5 45.4 ‘ 42.1 8.0

THEBEE, <k tbl~2em GOV =R HLTwDH, —HERCIEARE 3m DFCIIERC
Pied, ELIC 4.5m (SR TH S, LinL, BERBEEED 525 L i & bl L 100m i
BEECROMGLCWA, (LFB TS il LT, A% 0.3~0.7m &R 1~2cm 07 =
b foway BEII O CIEKE 3.0m ok A 4m? Y h 8k Abh s,

PR, B, BRI, ARETn £ o 63, G OERHILO B LA B A S £, 63D 2FHD Y =134
hE LTHENEL, E—Fp lem Bedho7ond, S4ERIZE— FA 2em BB oTED, 644 1
cm FIZE— FARLRRGZ &, B3O 1EADY =3 THic 9.5 4 Th-TeDic, 64FDORE 1~2
em HOY =334.2% 4 H5 2 Ll b, BHELEAEL, JEHOY =0 % HERIE 2om HIc L E
¥FoTWdiErbhd, AIICIHEE 2em A2 3om AiCZhvic®E— K255 &, flitbiic
ML CliEs < ET L TR0, MEEtEsRGEBbha 2 Enb, KENTESRRE 2em 0T
—Fil2EHovy=icgltaintErzbhi,

3) MR 3em oy =

BE Bem BOY=@EHEFTLAL CAEVY = LD EFMElE ARG LTV B, TR
< dm? %) 100 HELL LD E Z A5 S, BIFLDLBETLEL A>TV B L5 THB. K 0.5~1.5m
DEZAHT, BE 1~2cm &, & 3em o =244, HME X D LHENESNSCEHEOH DO MILIERT
TABRBT L ofc b &, B oBIBIEAR 26 TH D FE 3oem 10T = DBIFEV L 631 25.2%,
BAFHIINS.0% , HUi42 1% - T\ Do PRI, B, Hfe X OREIN O €~ Fog ks
B, WE 1~2cm HOv = LE Uiz L b, 4E200Y = ESECRE Jem Bt - ToAHEE
L&EGEEZLRD,

4) #®BiEZdem Loy =

B dem P EDY =3 BHEORMIATIC I 63 E L FRUAESIL T H, WL ZHTiE 4m? Y
D50~80FMHELR LTV B, Wik E 4.5m (HHIciE s A LERLTELTIEL R L TH S,
B dem Doy =0 bs s HI6 L 636 28.6% , 6AEHIINNT4.6% . #I% 8.0 % ThH D,

TR0k, ERoMLbBEARL TGS, FMEA, # AT, FESces4~88
%, BRTS~R2%OMA R LT 5, FIHEEEIRNAIES , v =\ HBET AR H L DT, 5
M, BEHEED LSl L b Hick - T, BYEOBEGE5 I R2586050, EBciis
EHLBE dem LLED Y =DT0~0% S iz b E2TL W25 THAH. i, RBEORE 4om
DEoy=onkEZIREIPELE-TED, FESem U Low =itz A Xabiich-T, 63F L
BLFEOHMFIOME dem LLEDY =0k EEXIET A L, HEOHNAZVERARLRS, F8H
D629, 63, CATOWmEREEND v = 0B FEMBERT AHEET D L, 625 45.5 + v, 63 741

b, B4AESALA b v BT D, B2 SRR 1 AU, 6311 661%, GAEL. RIS IIEIC L B, —T, 624FIT

L= v Fh i Uil L IRIEA R o 7285, "631E, B4R LIS, C ot BEiTiEc  hT,

R ERHOEEIR Y —o Y = bR N60%, KEvob@ AN Ro e,
621F12.6%, 631210.7%, 644 8.7 LTI L 2o
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W7 x AlEboREY=0PE (%)
Table 7. Decreased rate of the number of the adult sea
urchins during the fishing season.

2 ey % | Tl ® | g
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total .} o
® e =37 vy =l
Table 8. Catch statistics of the sea urchin, Streng ylocentrotus
intermedius in Funadomari area.

P e £ v

year salted gonad (kg) ‘ fresh gonad (kg)
1962 23,361 17,212

1963 21,582 43,355

1964 15,271 | 47,736.5

VEAFHE Lol b BT, BRI BIEICHE L TR YR LA S o2k EL b B, OB

R Loz, BiEoflliifoy =okzx 2iclfrd-7-LBbhs,

By =0kE X EGMcoLTRT B2y, M Lz EZcific AR ir H D, fok 263
R AR R SRR 3em BEAVOEICITERE dom BELCHBTRETHSA, 2o D LIRS
B L Cusens (Zok 2 ERIEIL, ). 639, H5 L I XFN & AliEo M & Lk Z 2 oYfioxs
KEB/ED (FHMK) o @IHT L D LBWIBEOHHEE 1~3om ATL Y =pupE{toTLD (fokz
I X, $ECoORENOHLROEE, H5CEEEEC A S5 HETR, oY =0
KEXLGAEY LS5 SARBL TV RV E2RLTVEEBbhE, chbofiROETEHIHELT
RO EAnELBNS,

1) Az oAb SAE83E S 2ol T LALLM Lz hiciphinuv o b, £, ML
RigoTua b, E{flEoRAETIE IME3 SLrTEh it Hb.

2) ¥ =DRfini— T, LMV TELEEOLL DARLAIL YL » T, EEL»ETEZ L2 %
(A

(3) dightCE i o oMok Ak E { e b BE T, @R ok EicEbolikE T
HUREES S D, WEI BRI T, SfioSELRR LcVv-C b BB BRD. HEfHTIRRTR
DO STEESOMBTEH < b, KB A5m DL SRy =V iTa LA EL, ksl
TH B R BN IENT SRR E ST

4 FiEio 2 gL RO KEE TR R0 infINCRIETE S, linhavy =08
BRI FEHRETRERIRLYEDE L4 %01,

5) HRTC IR LT, FEo BT EIRNINGEHZYS D, BEAL Y =0 EEL TMEFE ]
S>TUWAHNALBR, b{MYT5 L2, FFhotfhic k- THEBROMLIFEZY 55, Ei:,
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Table 9. Percentage of occurrence of the main gut contents.

o ; | Lom W |4 b 3.0~ dem LLE
i 5 siecies FHPE  test diameter Smaule:n:han "5.99 em 3.99 cm larg:zntihan

e . year | 62 64 | 62 | 64 | 62 | 64 | 62 | €4

fit @ % Diatom 20 ‘ ‘

7 7 # 4 Ulva pertura 6.7 3.8 2.2 1.6| 6.1

7 aH v 3H] Sphacelaria sp. 3.3

= ' 4 -~ X Dictyopleris diridis 3.3 1.5

7w 74 Desmarestia ligulata 26.7 [ 24.4 15.4 | 22.2 | 12.8 | 30.3

s~ 23 % F #  Punctaria latiolia 3.3 3.0 192 4.4[154] 1.5

# 4 & » ) Scylociphon lomentarius 3.0 22 1.5

7 # a2 7 U Colpomenia sinuosa 3.8 | 29 1.5

7 A % Chorda filum 1.6

Dl mw/ LEIBANS japevica. var: 13.3 19.2| 6.7]20.5 6.1

7 # # Undaria pinnatifida f. distons 3.8 Fel

Hv 7 58 Sorgassum sp. | 3.0 13.6 12.1

5 v 78 Gelidium sp. i 1.6

41 K @ Bl Calcareous algae | 60| 80 3.3 60.6 31.1 7.6

2 A7 w7 FF Lomentaria hakodatensis | | 3.3 3.8

4 # A ¥ Ceramium sp. 16.7| 3.0/19.2 | 2.2 |20.5| 6.1

# A »~ 2 1) Delesseria violacea 1.6

A I # 4 ¥ Polysiphonia sp. 16.7 77 7-F| 15

¥/ ¥ Laurensia sp. 3.0 2.2 4.5

7 v = ¥ & Rhodomela larix 3.3 3.8 ‘ 1.6 | 1.5

A # & Phyllospadix [watensis 8.9/ 1.6|18.2

/ 2.v= 2 YU Jurtonia minuta 20

B % o % Shell 50 ‘

FOET BRIz Y =B S5 TTHENEL H 5.

S8, b{HHEEMH - Ty =D AEEL <3 L 2 Lo & 5 RS>V T U 5.8 A8
THZEARETHD,

3. HILBEASEY

B20Fd XU BAEDIMINT (CB3ECEBEE LT o) oY =0 bERS £ LCRE LB
SRR LR, BEOORTLRRE, ARSENTARE, REEUSHE, MEER0ME, A, B THIckLATED, 1L
RTHDe TO5 HLHILERNSY E LTRSS BT AHEOMIRLY Y =0k E EJIic G TH9E
R LTce

B lem RO Y =162, 64F L LI FHOHRIANTH ST, XL LT, AREDS VLRGP
OB frT\ b BE 1~2cm 5O % =TRGRIFITIL, ¥ IA> 7426.7%, 41 ¥AH16.7%,
Y SR6.T%, 2 713.3% DIHICS . M AIKN60.6% , s 724 A% TUE 3 ST T
HBHo BE dem EOY =TI REFCIT € F419.2%, = v719.2%, 1 ¥2¥E9.2%, roLvy
H15. 4% OIHICIE - THE D, BAHFCITORES 1Y, ron vy r422.2%, wv a7 5K13.6%, ANE
8.9%, =2V 76.7%0HicTc > T B, BiE dem LLEOY = TIL 6251t =2 v~ 720.5%, 1 ¥ AH20.5
%, ~ATERFISAY, YO FH12.8%, 7H AT T%OIATHD, BAETr YA~ ¥430.3%, A
HWELB.2%, R ¥ F12.1%, HWIKET.6%OMICs»TWwWh, chboZ tnbllbhevThoky
TOY =Th, B2F L TFORLENEWIITIC I - T B R 1Tom Loy =T
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A WE ORI STV o, BMECRAKENAE AL TED, TOF LT =2/pI
BEREL T WA, 27T =2KRELABBEARNTVEEL B s HifA)A Hhaat, 624
Il L T BT Ticic o TLE 5T b, EIC'62EDT B 4, A ¥AH, 1~ 74fic s
CHST, vV YT, AHERENELIRSTWD, ¥z, ¥y Zrid—icvThoficd £ f
NBRTV B, BEDHANS VI H B SAEL 6 Il LT, Il R FIREL S - e
CERFARESELANBR, 2 v T RAXTOAEEDS PGS L, ANE, SV H T FREDLERD
() FA S ARTULTERMATHEL L EL RS 7 vy FrEA 5 Hll R £ CHIZET
LTuwaAy, Jif Lramblicis, mhii: LT, @dLAEaicFiiLTtuaizsn, BHiED Suibkhcis
S TIh, HHLDPLEREXDY =CARNLATVWADOTHEA D, —F, 3 v 7@ (1964h ) 238
LTuwb Xz, fithifl Lcog sk, LHRENE £ 2o ¥ ¥ RIEEE oAl - T
BEELBND, T=2OKRESITL-T, MLENEHOEMELE(LL TRD, ELFR L THREL
AL LT B, Fuji (1962) (G EEIC X - €, 7 =0HEfiE)y kE BT s o b xU b LT
BHe ThbHOHFIUIY =0k E SLEREOMIC L - T, DAMOIRIREOHE 2 LEmL TV A, Lk
L, C ORI oD 5 G OBl /e < T, v = 0 BBFICH B HRORE EFLTVWEL
DEHNE) RO X AR K NE, Y2DOREJICIBEHENCL > THES ATV L
Ex B5ONEYTHLH, BEEDEEF LV SHESEOBMFIC W TREBET L LIRS,

BAAEFN AT O MBI IR P B iR R 10k, R E SBIoEELE 3 Mo Lz, #liTiiy
FThofficd v =28z K NEYIRED R E {fco TV B, F7fiF503 629, '631F, 64 L K
EL T TWBHEENRABRD, BE 1~2cm &, Sem HO Y = TERENRL dicoh T, HEDK
XL BEBSBRLRS, —F, BE dem LETHRAE 3~4.5m ©LZATETPELLEoTWAHELT
HiBB. Thbitwithd SRl BERE S oG- Teb. MEDRIIRICIVThoRE
BTh, HEITNEL s TW D, FOEIIINEWT =2 KE{EoT\ 5, #fOoKE 1.5~3.0m
DECHTRCThoRkEZOY =T, EMBORFEFAECCL2H LT HEENSIRER SR
S TWhe ZHEHHTREBEEN E b TEVREBCS - b2 RLTV AL DEELZBRD,

4. £ O

AREHER S L OEIH11~132, 4, 5EmLA. #E 1~2em &, 3em 50 =DEHiED
FEERABE 64F O FITIC L '624E, 6345 & MBI AR L, BE 1~2cm & ClRAHTOMETITL
AEREL TV & QT BB feh E e AL Tu el & Sem STRATEREAFEL
TUAMAEEN A, BFE dom LY = i2ilT2 LR Lw 5 SATHEB. iz, HRKENEL LS
EIENEL B A LIS, BE 1~2cm FO—ifl, FE 3om HOXKMMEE OB AR LD
MR LT, fllEcEiitcsnts L Eibhb,

MR Adem Ll Loy = Cid 620, 634, B4 L REIZIENEL Ko TET WA, LR T,
'624F1.89, '634£1.36, B4R UIANL. 14, PN TH1.43C, GHEL D LHETH Lo TLBHITfE oLy
Pl B s 2 bR b o s A B D I 6 s A BB kS, FEIOME & Wik
Prei LT Ao FNIIRR oS8 b o P 629512.6% , '631E10.7% , 649 8.7 it o Tl A,

PTG o BCHREL B Y 6245 634E BAtE LA Lol h T & T 5, eED D 8 H Fy~9 H Lo
ViR L S s %, —HR LTI, IR O A ic i oo 2 Bbhs, 63
HEC LT 5 LI TR TR X5 TH D,

STEGE 1m Pk e L5m R/ Tty =0k s Kk 2oLt R LIz b0 Ths,
AR O FE T B D BRI LL T 4 RN, BB R o @A B & Lz KEE 1m DAECOx, s
EH IR 1.5 em LL ET50% L LoEEs ML T5, —F, K¥E 1.5m DEETI, MR 3.5cm
Bl MEBEE 3.0cem DLETHRIL T, LRKBIC X > TRE{ R > TW %, KL Om Lliko v
= OB ARG O EfC R LT Ay =kl (7 =7 A — 71962) LRBTE Y, A
1.5mBED ¥ = OpikiEL Fuji (1960) @38 Licifgn v = L B UTL5, Bk (1963) 1z ok
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Table 10. Local variations of the gut content index.
a. % (test diameter) 1.00~2.99 cm

locay TP | WL B | A TR | A [0 W KRB R 8
7 o . |Nishiu- | . g ! SR P 5 Hm‘o—‘Minamitaﬁ'ﬂigashiv‘ "
(Lepmm)ifUtinnial_ e le_p_p_u bukqlgn_ Edoya |Gobanti desmarikayanm  medomar Akaiwa
0.5~0.7 1.93 1.98 1.99 1.85 2.19 1.91 |1.62 1.90 1.61 1.89
1.5 2.30 1.91 1.47 2.17 2.20 1.93 |2.21 2.36 1.88 197
3.0 2.30 1.76 L:57 2.33 2.36 |1.77
4.5 | 2.48 ! 2.01 ‘ 1.93
b. #%{% (Test diameter) 3.00~3.99 cm
0.5~0.7 | 1.95 | 1.51 1.59 1.93 L7 1.75 (159 1.68 1.76 1.68
1.5 2.12 1.11 1.63 1.93 1.71 1:91 |1.99 2.20 1.87 2.34
3.0 1.53 1.34 1.52 } 1.86 1.76 237 [1.82
4.5 2.08 2.34 2.02 1.97 2.19 2.43 | 1.80 ‘
c. %% (Test diameter) larger than 4 cm
0.5~0.7 1.49 el 1.9 1.51 1.54 1.72 | 1.39 1.65 1.87 1.44
15 1.50 i 2 I g 1.43 1.60 1.40 1.65 [ 1.52 1.79 1.87 1.72
3.0 1.45 1.68 1.17 1.74 1.45 1.78 | 1.52 1.54 1.32
4.5 1.54 1.78 1.42 1.76 1.63 1.78 | 1.43 1.60 1.26 1.16
304
204 HiE1~2cm &
Test diameter
104
24204 HE 3em &
i Test diameter
204
R dem DR
104 Test diameter
1.0 ) 20 30
HE N E IR R
Gut content index
W= =X 362 ¥—K (353 e—a lonc (964 @ g 1964
EIE MEENBHIEROBESH (KES L LB

Fig. 3.

Annual variations of frequency distributions of
the gut content index by different size-groups.



loality, THRPY | BRI B | A (U EA G [ W ssu:m| o
KR ..« |Nishiu- ‘ . .. Horo— Minamita- Higashi-| 5 -
depth (m) Uennai ledormari Tepﬂ;Sukomn }}'doya Gobanti 4. Yoparan:  jedomars Akleﬂ-

0.5~0.7 ' 0.23 0.55 ‘ 11 0.39 0.38 0.88 | 0.60 0.62 0.42 0.48

1.5 0.0 0.74 0.14 0.08 0.05 0.99 |0.28 0.0 0.0 0.0

3.0 0.0 0.61 0.24 0.16 0.0 0.0

45 | 0.0 | 011 0.0 | 0.18 |

B2 *x EHULR B O AL GRIE 3em 13)  June 1964
Table 12. Local variations of the gonad index.
(test diameter—3 cm level)

oo i | men g | sn PR A e w s g k| R

. Nishiu- . - \Minamita-Higashi— .
téjfap@th )™ U?lﬁlg;;]}:;:ri Teppu Sukoton| Edoya Gobanti g:{a;i kellﬁtalﬁ:tiigeldg:ﬁmri Akaiwa

0.5~0.7 0.98 1.5¥ 1.31 (.68 1.09 1.16 1.16 0.95 0.84 1.21

1.5 0.03 1.61 0.51 1.25 1.14 0.96 |0.71 0.21 0.54 0.0

3.0 0.07 1.05 0.99 0.41 0.53 0.41 0.09

4.5 0.02 0.0 0.59 | 0.60 | 0.0 0.0 |0.02

£ 13F% EHEEEOMBIAE (G 4em D)
Table 13. ILocal variations of the gonad index.

a. June 1962. (test diameter—larger than 4 cm)

N, B e |6 W | mdeds | rEE | Edm e ) oo | e i i

locality, 7N | FEEIR 8k M | ZUAE | ILFE | B 8 m‘ i Ii|}\-l: HERI NS

K . Nishiu- | o . Horo— Minamita- Higashi- e

depth (m) ‘ Uennzigiomari Te@ Suk?tou Edoya i"oliaiﬁma_ri kayama uedﬂmﬂriAka‘lw‘l
0.5~0.7 1.76 2.08 1:7%

1:5 2:21 1.66 2.58 1.89 2.12

3.0 1.53 1.53 2.22 1.57 2.09

4.5 1.40 0.92 1.44

b. June 1963.

0.5~0.7 1.88 | 1.54 2.38 1.42 1.66 1.75 1.10 2.13

1.5 1.89 1.52 1.58 1.70 1.28 1.04 0.84 1.48

3.0 1.48 0.71 1.62 1.10 1.55 | 1.15 1.56 1.31

4.5 1.94 0.69 | 1.25 1.20 1.31 | 1.10 1.59 1.61

¢. June 1964.

0.5~0.7 1.50 1.42 1.75 1.42 1.56 1.39 | 1.48 1.73 0.88 1.41

1.5 1,12 2.14 1.16 1.49 1.76 1.32 ' .0.75 0.84 0.55 1.00

3.0 1.10 1.10 1.02 0.76 0.52 1.22 - 0.98 1.21 1.15

4.5 0.81 ‘ 0.55 0.83 ‘ 0.76 0.70 0.52 1.23 1.12 1.24 1.69

g1 *
Table 11.

EREEROMBIRE GRE 1~2cmf)

Local variations of the gonad index.
(test diameter—1 2.99 cm) June 1964.
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THE| ~2emis
Test diameter

BE3emE

Test diameter

201 /N Wbk

%\ Test diameter

104
A
. Tk,
% . . Tre-Shgeet
1.0 3.0

2.0
4 RE B R B
Gonad index
to-~#June 1862  4——FJune 1963  @— June 1964 e----w Aug, 1964
®4 A B B D KB A
Fig. 4. Annual variations of frequency distri-
butions of the gonad index by different
size groups.

100+

7
2
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7 ~
] Z%/ B % % Spemt
50 F 55-??/; ; Z:j@i .’V.Nluru
] :é/ U [ = moeowin
1 _%‘Eﬁﬁ il i #] Recovering

el tunel sunel Aug Suned Finel o
62 ‘6 64 A4 B2 63 B4 ‘Bg

BOR pEEoSEL
Fig. 5. Annual variations of maturity of gonads.
(this figure showing in percentage of
each gonad stage.)

g

Xopl PRI REHE K
2

o
3

8
July August Month

— (357 s 1363 e--e 1360

Bo HENElSEalety -8 Bice kSl
Fig. 6. Annual variations of the gonad index
during the fishing seasons.

100 z 3 4 § & 7 {em)

& & foxt
@ (& Test diameter | J lﬁm!& immature

— R M Mawre
BTE Kz ot slEoZ b(August 1964)
Fig. 7. Variations of the gonad maturity in
each size-group. (this figure showing
in percentage of inmature and mature.)
a. 1m Ll ERB357 =
Specimen lived shoaler than 1 m depth.
b. 1.bm DB+ ay =
Specimen lived deeper than 1.5 m depth.
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£ 3.0~3.5cm THDHTHNTHY =12 2ERTHBLLTV5, —F, ZHEBORE 1.5~2.0cm TH
BTayv=b, v=@RsA—7 (1962) , Ik - $ (1965a) i i 2 ERTH B B (1963) OUF
LI OV = & B0 = TR ELSAD VRO Y = 0 i ELTV5. OB,
THETICRE S LEFTHOVTE X 9, KB Im LEROME 1.5~2.0cm 0y =iz LA L 24
BThd, —H, KiE 1.5m DFEORE 3.0~3.5cmADY = (1 2HEBTHH LV HHERIL{ L K
P 1.5m lign s AT, BEHENBADBE, T— Fht 1~2cm H& 2.5~3.5em iz grhTED,
BEOL, 3ERTHLLEZDZONREYTHSH,

W4E SR S0RSY =0HEE (%)

Table 14. Percentage of occurrence of the sea urchins

a, June 1963. having dark red puncta in their gonad.

o sy | | % | AC | GRS | e (W] 0 e | A
WK ‘ .+ Nishiu- 5 . Horo— Minamita— Higashi— 5, .
depth (m) Uennai \edonlqril Tepp_u ISukotun Edoya Gobanti | domarilkaysma  jue 0mari|AkdIWE_l

0.5~0.7 | © 20.0 17 0 0 0o 0 8.3

1.5 7.8 0 25 0 0 0 0 0
3.0 12.5 43 44 0 12 11 5.6 0
45 0 23 | 71 13 0 0 | 0 0
b. June 1964.

0.5~0.7 | 0 50 0 0 3| ol 20 ol o 0

1.5 8 0 46 0 11 0 0 13 11 b
3.0 0 18 66 6 40 0 7 0 13
4.5 0 29 69 13 14 0 0 10 40 0

BHFI MBI AR EOSE ¥ =415 Zbht: (§14%) o LvL, 63X D $EMEDOFR
HEREr ST bbb T, 4L L THASRRERLTH S, 1, ANEORETIRRLALRDL
hich ot —RCANBCHADOS2 Y =13, Y= KkE{ 2B E{ h 2HA I ZLh, 4ETIL
BFELDE Y =B TH - A ThE EHBE EL o> o= li THAH 5 . Tl il
BEAm PEkov =AMLz &, £HROREFEC R THANMY Lizc bl En k- TIHBHpE
bHTEL b bELLRS,

wI5% i It
Table 15. Sex ratio.

Y :
i ~__S€X 2 \ & ! %100
year B ) | 2+ 5_
1962 105 100 51.2
1963 216 224 49.1
1964 476 496 ‘ 49.1

PEIEL CE2AEITiRME AT T % < oo TV B A%, T630E, BAEFICIIMES B < T - T A (1158) JIIE (1960)
OfFE, reHEO= 7 vy = ORE TR E T E{ e Twh. MEEREC L T, LRI
ORERER B I, 63H, MED X S MO A b, HEA S A A TTEEM: D
HorLEZLND

5. B, 4%, KE. AROBEEFE

Fuji (1962), B4 (1963), NI - #k (1956 a, b) (ZHBRANCIEFHEE, 4SRN & Ly, 6, K
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B, R EETE b, HECZMMlLE>Twa = £ b L,

7 = OfF & e DRI REOR G L S AP OHEAEE LTV 5 2 RS, KEHNEL LBic
OhT, Koz v, xv 77 58 ENE I, 7 =MLY =Dk LMET2 LT
HuE, RECHT AT bickanh, pEavy =L TkERY =3, BRI KT
SERTED, FREDOAKEEHILAZZCHATITHAS. Y=DEMBET=IKEL{LDITH-
hEL B (Fuji 1962) icb bbb, Koy =pRETs8MczEsmk iy @b ehao ke,
PNELT 2 FETIRGH ZENEL, IHEFHNEH MR BZTE, NIV 2 G ERKT R ENSL
2 Tlhvhs ZhBEOENBLEZT, Koy =2NRETHEACE, K&y =3 SiEEE By 2 &
WonThd, @HTIIVY =@ LIV fHEOTETAEREICEAERL, KEL ABICH-TRAZ
afitTaor, MEtEH6L, BERC#o b d 2bhTHRREETHELELLRS, 12,
EARRE 1~3em Y =0 EN Bt TL3012, E& LTFE Lof®RoLTINEY BEL, W
FEEAFECC IS L2605, MRL-EKBDEREORTHFRY =2vh 3 D LKk
(5 E1963) b, XUy = DAEMEARET S 0610t BRI AUETHS ., kb2 X5
=B K IR D2 L, DBV Y =2k S TR BL Db, v E AR TAY =i
ENFUE DTN T B0 METHH 5,

Wtk = OEREDTEEAE2E, BIF, MELEL K- TETLH0HIRDL:FIREDE(L, 621,
DL TNAHOENEL» LA T, HHHEHBORRIZLs b0 E1bhD, Ky =0%kH
PoREL, & LTELHLHETHT CORMOER & AHTE - (Fuji 1962, 51 11963, JIIF - $k1965b ).
Fuji (1962, 1963) 1= X+uX, F{ERS &L E5E &2 MG T 2SO MEIC X - TR —UR
THT ZENTES, iz, AEHFREFERZE L TETOELITIZbRED, ZCEHITKE v
B4k (1965 h ) e kduE, MBS B RETAZMHMZIR2 v 7Rl L Liclhd, ERERCHE RO
4 G AVEROEING 2155, L L, HRLAKBOLEHEOR SR IZ R E LY =2 LR (B4
1963) o ChBEDI LMD, MNOEHD X 51z, MO FRET R R EN - LRy +2
BHCR, Y=04EEORERBIFOAE 20Y =0 hoIUUNES H 2 RERFANFCHS L EL
BT ENTED: EHEDIGERIEL 624 100 215 L 63972, 4F60L 7, RFICHELT, 63
A3, CMERIZ4MIEREIHATRE LTuv st kEpciEETE 5, HETN BP0 RiXE Mo
FERELFoMFCH LT, HEFHEHO RO Z LT CiloEL i cEiowa, LHEEDR
AL b BT, AP R b e S i R e R L B B L T E D,
6241 & SAEOMILE MBI LTI S L AL LTl R Uz iRt o ff2T Tle S BNk E L
WEAHD Z LHLATHLH, HKEIEMEO BRI E ) RVCARTRVCCERELTH S 5,
CHETHLALNAD IS, 2 Vv T RANCTV B Y = (X HED AL BV, B2FICd = v T2 ATV
7 =RETEMBORES R - 10, = v 7R oIt L CRbdFEEd £ 0 &S kvat, EiR
Fi¢ (Fuji 1962) £ b THEL, KZUHLMRE LTRY, ¥, 8L (1965) imLiuf, =
YITORMZ, FHAY, AYE2Y, TAHIRENBLGLLBRTLABBRF I VBT ERT LT
feve Ll Rofi#d A~NTuTh RIEDEFIIEEMRA UL 5 SARELTEY, Y=, ifi—
O A LD, SHOMEZ 5 2 L% 00 G, EROME T RO R A ez 28 L
fefn RV Bbh s, Fuji (1962) o BB RIS Lhud, 27 =R iif#R2.03%, A{LehR2.4%
TR ILE LTHh E D RV ThVX5TH S,

6. B M » B

6446 H23HIT, 74+ 74 080, EBUEBE LAY = o2 T - o BATH 62499 Bic,
JEERLTIL 639 HILBEML AL 0 THS, BT =08 IMTIF (1963) oFENELY,
dessiei e - #k (1964) @1 A 7 —thl s X A BEECiTs - 10,

WA B 2 SR H o v = TIRAERIEH.27, L0 B 1 E D0 Y = Tik1.07 & BT o
BABLTVAY = L0 E A VEY (5165 . AMLcAROOMEDHS ¥ =121 T70%, AL



16 ®™ BN, B =, Ty = o0&
Table 16. Gonad index of the seedlings, transplanted
and native sea urchins.

B e ’ MAEFAH | B B BMEY | BMYy = | WEY-=
Date {Transplanted) | Date (Examined) Locality Seedlings | Transplanted Native
1962. 9 1963. 6. 29 117 i 0.41 1.33 1.62
1962. 9 1964. 6. 23 " 1.27 1.64
1963. 9 1964. 6. 23 & @& 1.07 1.10

BT & OBAMEN, BAY =, Iy = oERCAREORS
nH5HY =olBE (%)
Table 17. Percentage of occurrence of the seedlings, transplanted and native
sea urchins having dark red puncta in their gonad.

& PR T | =
# A A i e H R i fE i Fﬁﬁ('ﬁ'—— e gt 7 =
Date (Transplanted) | Date (Examined) l Lutdht} Seedlings | Transplanted Native
1962. 9 1963. 6. 20 ‘ 100 | 60 0
1962. 9 ' 1964. 6. 23 ’ 70 10
1963. 9 1964. 6. 23 & & lﬂ 97 l 10

BWILTITZTH D, P TIHFITFICIZE0% TH- 1O FR L D B o-TV 3B (17E) - B, L&
Ehi, HEOEFINBRZHDTEL, Ty =T LEMEDEFEIFRL» 5 SATH S, 12, Thb
OBFGINCIEIHIC Y = BB HER LTI O BAEEER AT D i - 7z UL OBy = oF RS e X
AE, BHSH G S0m DL EBE LTy D A biuks, AMERTIREORB TR RMEHEENI2 500 1
CRELTED, FROAOHALIZEALNAT . RBOBRBHCIL 2 ¥ 72U HHEFBETH
DTS = b Pledntzs ¥, BEILIZLA YD -7 (IFI1965b ) - 898, dtLECixie
FHENEL, By =0H AR L2 5 SATHY, HADOHAZHLE 1L E2 DR S ATIIBE
B2 D L, BH(Y = LTy = OBEBW/GETIDEEC Y, SUBRAcBRYEIoBBYSEX >
BRTEA L oic, 14EA LD AFEORENE, -2k Bbh3, FAfth, WRBREBRCEELE
faEFEoR v, HHohsy =z xbdthind, BERSLE eV 22 THSE, BMNTE
WD L5y 2122 £ 7 En0 Thd, IIFRCHHRHC L SHER L Tv-5 . BRSNS
OHFIRE, 7 =04 RIREAESTREL , GRS BMAY T2 2 LARETHE,

7. FFAREE o Rl L

BAFERNIHEORMAE Y =D HIE 8 % TH Y, MFEH LT ETERITMMT A C Lich b, L LR
Jem HOY =142 1% THYOMFAWETE S, 21 (1963) O HEE 4om Ll ED Y = 38E
O E TIZFE 6mm, iE 3cm A0 Y = (3°FE 10mm JETS E LTIHNTS &, 6SEIRIE MFED
a4 100 & ThiZfEE T 209, WHT243 Lics, Bifih S\ 203 65 TEDEOE Y =41
WBIZ LIRS, L, MLz X5ic, colflifcofici-TthEV»AHETE V. —I15,
BBEICET LY = DR RN ORI MEOKEL TELE LR AVEAS ETFHLTLRV L2
hb, 62, B3FEQFRERME RN Ich - 1o, CUEOREENIZ RNz % <, Lind 63, 4FELHED
WENARL oo T, BR2em AL EL BT V2L E2BRENE, 2o 42T 66FE %
TREFROGHMIEE T R VLD LTINS, Lo L, F0BIITHAMPT 5 EREAAE G, L, 64
ERRD RN e L 2 F oIS A THS 5, BFEORMA Ry =Dk X I EL,
BEE 4~5em HTELLC dem AOY =% LE2 bnD, @iF 4~5cm O Y = DR O TSR FER
FECHAIhLT VDD, SECREOEFIENEGC L LMEDBER W LEL kb THHH, £,
HROLETTIRENEC LY = Dy K E - TRV BFICEIST. Chboo b, 222



~ 3B LML LT, REOMI L5 IR S RVHIALETHE. T, SRoMERD
BEYR<AETL L PETHE,

1) 19644FixifliaT (6 H23H~T7 A2 H) L#fbitk (8 A28H~9HTH) @2EBI0M & Tk »
foo BESTIERKIN L L.

2) WEOLTIRELAEIFEDd bTRLEN -

3) BE lem LTFoVEHOY = ofGROE &N 3.2 %, @bk 4.5 %I,
R 1~2cm AOY =X 2 H L 3EHOY =2 bich , EIH34.2% , MIHE45.4% TRIDZ S B
E3em HOY =R 3FEALA4EHOY =mbinh, HF38.0% . #iHE42.1%ThHs, B 4an Lk
DY =\ ZHEL D ADFT 6em LLED Y =i2d iy @lEiI24.6% , @M% 8.0 ZTH O, HEMIMHuZT0~
WN% oS hiz L fiESh 5.

4) MEIIIRFICHEL T, MEEARHCHREERL, 2 v, 7aARENRPL, AKN,
AHE, RV LI FHENMEMLCGS, T, AKEDHRR I 7 =@ EREV. HETFNEHIRK
1k 3FEHTR L KEVEAEN S5,

5) ARERAMINCIAR: LCEE3TFORETH D, BE ORI WHETT S 63 ok
WEXDETRVWEETHS., K% Im DETIERR 1.5~2cm U ETHALTED ., K 1.5m Ci1ig
# 3.0~3.5cm THHAT S, AHEETABOOMNNDHE 7 =1L 6FL Bh o1z, PEHIL 62T Tiiten:
HT %A, 63, AEIIZHENE (it Tl B,

6) Y=05M, KR, Ry = OEATRIE L G Blink S,

7) W, ALY = ORI O FERETE L LTI RNz L 05 E b B o 1,
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Studies on the Ultilization of Squid Meat
I. The removal of the skin from squid by the use
of proteinase (1)

Yukio OKUDA and Kanekiti KON

There are many methods of removing the skin [rom sjuid, but the ordinary methods are not
suitable for manufacturing Kamaboko or [ish sausage.

In this report, a new method of removing the skin from sjuid without denaturing the meat is
introduced and examined.

The process of the new method is as follows:

1) The squid must be heated at 86°C-100°C for a moment or at 80°C for less than 5 seconds,
and they must be cooled in cold water immediately after that. In this case, the skin is denatured
by heat, but the most part of meat remains raw and natural.

2) The cooled meat must be dipped in the proteinase so'ution.

3) After 1-2 hours at 16°C, the skin is clearly removed by stirring.

4) In this examination, the time necessary for removing the skin was influenced by the conce-
ntration of proteinase, but there seems to be no proportional relations between them.

5) If too much concentrated solution of proteinase is used for this purpose, the action of enzyme
affects the nature of the meat, too.

6) The most suitable concentration of the solution used for this purpose is 0.001%-0.01% of

proteinase P-25.
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Table 1. The degree of degeneration of meat by difference
of temperature and time.
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Table 2. Relation of manufacturing temperature and
necessary time to remove the skin.
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Table 3. Effect of concentration of proteinase to the time of
removing the skin from squid meat.
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Fig. 1. Relation of time and concentration of proteinase
to remove the skin from squid meat.
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Studies on the Utilization of Squid Meat
II. The manufacture of Kamaboko from squid meat (1)

Hiroshi TAKEYA, Kanekiti KON and Yukio OKUDA

In the previous report, a new method of removing the skin from squid was examined.

In this report, the manufacturing processes of Kamaboko [rom raw squid meat, and then the
influence of some methods of removing the skin on the elasticity and other qualities of the
products are examined.

The results obtained are as follows:

1) Elasticity of lka Kamaboko was not increased by washing process, but its heavy taste was
removed, and both expansion on heating and contraction on cooling were decreased, by removing
the water soluble nitrogen.

2) When the squid meat was ground with 3% salt and 7% starch and 0.034% potassium
bromate, elasticity of Ika Kamaboko did not increase if unwashed meat was used, but it increased
if washed meat was used.

3) U surimi ground meat was left alone for a long time after potassium bromate was added
to it, the elasticity decreased in course of time.

4) Elasticity of Tka Kamaboke did not increase by the pH control process with sodium
phosphate (tri basic).

5) The individual use of Na-pyrophosphate or of Na-tripolyphosphate did not cause the
increase of elasticity of the product, but the use of their equivalent mixture promoted such increase.

6) Elasticity of lka Kamaboko made from the meat whose skin was removed by stirring in
warm water at 50°C was weaker than that of Tka Kamaboke made from raw meat.

7) Elasticity of Tka Kamaboko made from the meat whose skin was removed by dipping in

the proteinase solution at 16°C was much the same as that of Ika Kamaboko made from raw meat.
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Table 1. Effect of washing process on manufacturing lka Kamaboko.
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Table 2. Effect of potassium bromate on manufacturing Tka Kamaboko.
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Table 3. Influence of concentration of potassium bromate to elasticity of lka Kamahboko.
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Table 4. Influence of leaving time after packing to elasticity when
potassium bromate was used.

, CRERA S R N
BB RS R | BhomEE | G Fgﬂg{:bi:‘fg; Wamg];n;g:g;u;guded . Jff.iﬁf;
vt e ity s 53410 | S T o, |
0. | o3 | 73 a4y 7.7% | 6.4| 72.7%
=5 ﬁiulg 705 635 — 2.9% 8.7% 6.4 72.4%
o & W 630 543 - 3.1% 8.6% 6.4 7.7%

Tt T B O B 3 E T B,

Note : a sign of resistance to refract follows table 3.
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Table 5. Influence of pH control to elasticity.
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Table 6. Influence of poly-phosphates on elasticity.
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Table 7. Influence of methods to remove the skin on elasticity.
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Studies on Fungi Isolated from Marine Products
X. Influence of pH on the growth of fungi

isolated from sugar

Teruhiko SATO

In this experiment, the fungi isolated from sugar were inoculated to the Czapek media
containing 50% cane-sugar with various pH values ranging from 2.0 to 9.0, and the infiuence of
pH of the media on the growth of the fungi was examined.

The results obtained are as follows:

1) The sample fungi grow most abundantly on the media with the pH ranging from 2.0
to 9.0.

2) Most fungi of Penicilliwm sp. grow best when the pH value ranges from 2.0 to 5.0 or
6.0, and the other fungi of the same species grow best when the pH value ranges from 2.0 to
8.0 or 9.0.

3) Most fungi of Aspergillus sp. grow best when the pH value ranges from 4.0 to 5.0, but
a certain strains grow best when the pH value ranges from 2.0 to 9.0.

4) Most of the Fungi Imperfecti grow best when the pH value ranges from 5.0 to 8.0.
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Table 1. Infiuence of pH on the growth of Peaicillium species.
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Table 2. Influence of pH on the growth of Aspergillus species.
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Table 3. Influence of pH on the growth of Fungi Imperfecti.
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Studies on Fungi Isolated from Marine Products
XI. Influence of Sorbic Acid on the growth of fungi

isolated from sugar

Teruhiko SATO

The effect of Sorbic Acid on the growth of the Fungi isolated from sugar was examined.

The results obtained are as follows:

1) There are some differences in the behavior of different species of fungi to Sorbic Acid.

2) Half the strains of Penicillium sp. can grow even on the medium containing Sorbic Acid
of 2,000 p.p.m.

3) The resisting power of Aspergillus sp. to ward Sorbic Acid is weaker than that of
Penicillium sp., but two strains of Aspergillus sp. can grow on the medium containing Sorbic
Acid of 2,000 p.p.m.

4) The growth of Fungi Imperfecti was inhibited by the addition of 1,000 p.pm. of Sorbic
Acid to the medium.

53) There are various kinds of fungi which can grow on the media containing Sorbic Acid of
high concentration (2,000 p.p.m.), so it seems necessary to think of the preventive method for the
growth of fungi other than the use of food additives.

i L]

FHXEELDD b X b SR L, RS LOUEREORFICE LIFTRHE, BitoBEE
e BUNCREA 4 Vil IE D B Socon Tl LT, RERFOBYEO —o &L LTH%hc G Eha »
ERELBREZ R LI,

AERMOEA HiYE LTk, BERMEMoEITebh Tu20T, BB O GHLI) Ci
5 fosiE It o ES Rz o TR L2,

AREC B THES » - 2 2 L AKS, MHCERFTIZR-TW5, 74 € YBREMMDIZ oV T
MR, SV A A ABMCHTLTVS 7 St THRH LA ERL T, ¥ T
HEOH - H €S FEHbRIZOT, ThboERoouTHE T3,

® B F X

1. # & » €
EECHEREEL DML 7o v, ABuzd s - T50% MEHM L1z Czapek Agar gtz il
BEEL, 2TCoERBP BB EL T IEMES Loy © & L,

FAFMOME 7 H31H R



61

2. & A ¥
AN X 2 0RBRER L D8Ry CORTICEYLBEECHEET 5 HRYT, 50% oM~ EMN
L7z Czapek Agar §ili& Hiv:, “Huz v » € vERRUCRTILC, 1/2,000, 1/1,000, 1/500 @ ¥ 1 & /fE
# ) A A BB HOC YR I L RBR RS & L s
3. A B I &
HANBEAM S L OB A TR 9em O v ¥ — LiciEA L, AHEEE X REEcEiEl, o
1 AR Lo sy C oy Fa 1 BRI L T, 3HAMESRKL, eTeofiilBh TRECHEL T
L L e, » C Rk oEES L ORTREC >V TREBH L 220

2 B B 2

Fbslich & b 2 HE L Ao AL, AR v 4 ¥ v BRI LT 1/2,000, 1/1,000, 1/500
DY LEVGAIRENMLT, » CREOHRES IURTREO RECo TS Lice BRI~
3FnkLshTHE,

w1 = Penicillium B4 €RHFioB LIFT 7 A € v FBRoKE
Table 1. Influence of Sorbic Acid on the growth of Penicillium species.

gErcHT | A M " St Mo oo

No. of fungi Control 1/2'006 | 1/1,000 | 1/500

Pen. 1 +++ F - =
2 +++ ks - -
3 +++ F - -
4 ++ + + B
5 +4+ 4 e *
6 ++ + + T
7 +4+ - - . -
8 4 G + -
9 ++ - - +
10 4+ ++ ++ +
11 ++ ++ + +
12 ++ - - -
13 4+ ++ - +
14 ++ - - =
15 +4+ - - =
16 +++ - - =
17 b+ +++ + e
18 . - - =
19 +++ ++ . +
20 4+ - - =
21 | +++ + - >
22 i+t + + ¥

o VAEYBN R YA L LT LR
Notes : * Concentration of Sorbic Acid calculated from Potassium Sorbate.

R Y CoOFMBMz A RFCH LET V4 £ vBOBER, Penicillium Ko H Eizisutit, 1
FCHORLIHZ, A€ V/E/2.000 BET-H0d coREAMBEL LN, KTTOH COREH
#HOND: 1/1.000 RETREEY Eos EARHL, 1/500 BECkVChicdk, l» CotBzR
fTazeri@onbht, fomTh No. 10, 12 o3 » CRERRELHEL TV S,




W28 Aspergillus Bor CBHECEIEFTY ALY YBOKE
Table 2. Influence of Sorbic Acid on the growth of Aspergillus species.

\ [

* ’ . 3
SR S e L E‘:orb)il:: A'i‘id :onénéntgtio?
No. of fungi Control 1/2,000 1/1,000 | _]/5_00 R
Asp. 1 + 4 = - I =
2 +++ + i -
3 ++ s = -
4 ++ B - -
5 +4++ + F B
6 T ¥ - -
7 et B - -
8 ++ - - -
9 E F ! - -
10 + F - -
11 ++ = = =
12 +4 - - -
13 4+ - - -
14 F=F + - -
15 ++++ 4+ ++ +
16 +4++ + - -
17 4+ + - o
18 b e o e + | )z -
19 b + - -
20 4+ . - -
21 44 + - ' =
22 s + ¥ -
23 + 44 F - =
24 + B - =
25 +- + 3 -
26 + - - ‘ - —

27 4+ + * iy
Bt UACYMA VK AL LCHELRE

Notes : * Concentration of Sorbic Acid calculated from Potassium Sorbate.

Aspergillus @ 2 2z Reh 3 X512, 1/2,0008ETRKGoRRK» €ARET 5, 1/1,000
BETIWNSEO» cORHM#EDHLR, 1/500 BEH T, 2T#EHEbPbLT M 2 HEORFTLIZ DL
haicT v, fTh No 15 of» CRIEFRRE LEH0HE -2 L mL TV 5,

Fungi Imperfecti Ofti» cixF3 R Hbhd L 51z, YA ¥ /FEL/2,000 REE I\ T R4EZED
Hhaboik, R Chb T 3EHETH D, 1/1,000 F LU 1/500 BETLHR» coREFHES
htvwab,

& ="

PUERGIUTHERTH L, MRl 0 LRy oS bTY AL EVRIZ X > TR RTOME S A
$voix Fungi Imperfecti &8s, Kio Aspergillus o €THBA, ZOH € OFTi #iv 4K
FittA R LT SEE A BT,



w3 Fungi Imperfecti @ % ERFick LiF+v 1 ¥ vBoEE
Table 3. Influence of Sorbic Acid on the growth of Fungi Imperfecti.

#* -3 )
ER» CHFD #f i} | Slorl;il:: Af-id iongnlfﬁoff
No. of fungi Control 1/2.000 | 1/1.,000 | 1/500
F.1 1 + ' ¥ & =
2 + - _ o
3 fo - - -
1 4 = - =
5 ++ - - -
0 ++ =2 - -
7 ot - - ~
8 +++ - ' = =
0 -+ - - -
10 l ++ - e .
11 ++ - ‘ = -
12 - = - ‘ ¥

13 T = i . .
P VAEYEAY YA Bl LCER LR

Notes : * Concentration of Sorbic Acid calculated from Potassium Sorbate.

Penicillium JRo # 128 »Tik, ARBPIEGMEA R LTV S % E0tfh %< Bbh, fEks Co il
el OO R PR S O et

BN R v 1/1,000 BIEQFRINC X b, » EDRER LS TA Bd T ha, —F Pen. glau-
cum® (3 1/800 YLD v L Y ERRINT, A8 IR B Rl At B, o FTF A EY i LT,
1/5000 Tl UsbTREA IS hic k ofi 4 55, 1o, Kl (LED , KLtsH bizk s ey n v
@D Asp. niger T+ B EG REfio S Lol L Tt RN TwH. BELY L1 A AR
TR LT 2= AR Lt Y A € Y Ei% 1/500 @i L8y 6, JiiEpiiichic - Th e o Rk wpiilk
LHBZE#ilobte dte, 4 ¢ ARRI YV FELI» CORHIZE LETHERIYOBEL BRI Lz,
Yo YEEOY 11, Aspergillus B » i edi LT Penicillium G0 # 3 KGitEs - = 2 %8
Bc L, Mucor &, Fungi Imperfecti (3 = i &0 d i it 474, Fungi Imperfecti
Trichoderma @iz Penicillium B POttt itz 2 2#8bT v 5,

INLOZ LA COBEIC Y - T Y A EYBICHT SO ER BT A L0 L EBR BN, ARE
EEVTLh ECHiBic L - THURAZBEYNROhE, X201 2 ABRKHEL TV ED Y 4
ErBoRE L T2 L, 2Ty A © BRI T AN . Penicillium @O H €iosL
Tit, 2ZOFREAEMEOHEG S e FEdbidz, —1F Aspergillus Bo 587 £ (1, T20#
BTRATORLNICH -2 1/500 EE TRHEOSL - 2 EHEAGES Bz, $7- Fungi Imperfecti DG H
YA YL DT oRFEREEI S -1,

SRS, BB L D FBEL R ) E oy, v VB REERRETH S 1/500 HE
T, EEOLETHHETHL» EHE{EDLNLH, KEUMOEMIFIE LDz 2izle 5 5AEE
LisdhiEebirvMEs E20hs, Tebs, YA ¥ YRR S ORSEIMIERLAD KT,
A EOBHIMEHB LV EFEETRS 2 E L Bbh 5,

= E 3]
LD L ch CoRTICE LTty A4 £ vBoEYRH L BohsfR 2 ERNTulikos



EL{TH%B,

1) #55» cofilfs LOMSC L -7, v e vifiodd sl Ern@Znbhi,

2)  Penicillium JBOYEGE 7 1A A L ABG L b oM LcAfiEO » © LT, #yvigitkdnd s €
AL, 1/500 |EIZ s THRA D oYK oLEFRED Hhis,

3) Aspergillus ROt A i3, Penicillinm Boftih ok LT, v 4 € vEBICHT A&
WAs, i 1/500 BEEC 2 RO B ED BRI,

4) Fungi Imperfecti ©oftit» CiifioHRBOER » ¥ tHE L C4FHIIHEZIRE L, KT ToHR
A ER1/2,000 BECERFRIEZR, ¥7:1/1,000 BETRTNTo#R» CoREFRMEIEXhi,

5) ARBicHVTHEGRO Ci2, YA EVYEI/S0BECEGThLE, BETLHE0 S {(EDHS
itz Licdi-> THEHNBONHICSH Iz - TiZ, U5 S5ARSEEE ZhbRMRINM L O ®Ik0E
WADEE Ly,

3 ik
1) (R (1965) @ Al 3) &
2) — : 93
3) —— (1965) : —— (4) 55

4) WMTTHE - EERE (1963) : dLKPHES (27) 62

5) #II¥E— (1961) : 1 »{EBPEEHABEICH R RMN N &b

6) HRARSHTTRTHE (1955) : YA £V

7) KHFE - \LHGKES (1962) : HEARMTEFSE 9(3) 115

8) KrLts, J. B, WITTER, L. D. and ORDAL, Z. J. (1959): HZAKZE 25 (7-9) 591 (ZE{R)
9) WHETTHE - BART - lEEE (1956) - JbAGLAH 13 (12) 15
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Studies on Fungi Isolated from Marine Products
XIl. The influence of the fungi spores in seasonings upon

the growth of fungi on smoked sguid

Teruhiko SATO

The influence of the fungi spores in various seasonings und that of the seasoning methods
upon the growth of fungi on the products were examined.

The results obtained are as follows:

1) The number of the fungi found in each 10 g of seasoning is 18 to 20 in Beet—granulated
sugar, 2 to 8 in Cane-sugar, 2 to 8 in Sodium Glutaminate, and 0 in salt. Species of those fungi
are Penicillium, Aspergillus and Fungi Imperfecti. Mucor was not detected.

2) On the products which were manufactured from sterilized smoked squid meat with sterilized
syrupy seasonings and those manufactured from un-sterilized smoked squid meat seasoned with
syrupy seasonings by boiling, the growth of fungi was not observed even after they had been
incubated at 27°C for three weeks.

3) On the products which were manufactured from sterilized smoked squid meat with syrupy
seasonings and those manufactured from un-sterilized smoked sguid meat with ordinary seasonings
and sterilized syrupy seasonings, the growth of fungi was observed after they had been incubated

at 27°C for one week.

&

HEEE, AGEFEMER oL R RN £ L iy, B ER O s RS E A % L, RSk X
haHEIDPIisv, CofdBlffion CREY Lo H S, SEIno i, 2B L oFE
MELBRTVLED, COEWHEY ECOSFR b0 P kELBELL - TV 5,

KEHERTZRELE T2 5 e ko0 Tii 2 0FRASE L bh B4, EHI I XD CL4EHo
B EERH UIEER, £ or i, o, TRbilERkbcis T ICREFLEL &2l
foo ThBORDLIRERFOD EABPICRTL, #ior e Eo—HE L bfaEn Eho Tt RKER
ZEDREE E i,

ARBc VT, IRboMC oL THI BT, RN O s ot L EEO MR {T
o kedbic, HAEOA S AR E MABE XA 7 AR B FRER & LT, chieBHEne L
SR s X UM IR B A RN LR ST o T A o RS A BT L, FETR o A e ass e,
s LIET B oW TR Lz, Z0#E, TR RET 20608l cEpIke Eho Tk
BB T T o EETADLOT, ZhboiRr > THEST 5,

FRFI404E 7 31 A2
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1. fE3 # k
E—t+7F=.~8 (SBC) ZiliffiKK 30 kg#i4s sk
=] B (ES) HHAEREKK "
LS (2] # EoFEKK 30 kg? (15kg 22 k)
£ HO(REE) RREELH REEZEHS) 30 kg A 485E
" (RaRED " (HAAEMLEKK) 25 kg 4955

2. (FHESH (X&) oRBEIELE)
1) Pepton Agar ¥4

Pepton 1.0 w/v%
Dextrose 1.0 n
Agar 1.6 »
2) Czapek Agar Ezih
Sucrose 60.0 w/v%
NaNOj 0.2 n
KCl 0.05
MgSO4-7H,0 0.05
FeS04-7 HO 0.001
K:HPO, 0.1
Agar 1.5 »
3. HBuhE: (20 oBhgc L)
1) AktoHEE

200ml FOWHE =1 v v <A v~ 7 F Akl 50 g wIEME, 2o SEMCHRL, 100ml o
#i x TREREMAL077E L w 5.5 Ak LT 5,

2) il LOHEGH

FABhE 10ml %€ 9em D> v — L 4K 2.5ml FosiE L, guckih s ik 15ml o fnx T
ARG L L BAT D HHERE S 0b, 2TCoERBHTREREL, LERRCHEL» oL
FEHIT S, FEMS LY+ — VA B Loy COBBROGH % 2 (5 L TH%ESE 10g ¥bho
hEFET S,

3) A EDSEER XU

RS o S ol X 0 R (Bllg 10) 2 CHEER TR ER YL, MR
AT eV FB R PUE L1z,
II. AR ONEOMNERMCHLIEFTHEICOVT

1. % 3R B ot

PERRIOREA - - BL e, BV Lo 2 AR (R HE47.39%)

(RO B — R, < ABE. M L7of # < ABLR OKZE43.83%, Tl 1 4 < ARG
ZORRHC X b ki, faE e E L, SRS TRA0RmAE onlo R LTl
T

2. PERERHCHAT L Tv-% 2 Eotkil

1) AEto iRk

HEREOR B, 20g FRIRL 500ml oM@ =~ vy <4 v—77 A2 %L, 100ml oEEKAE N
2105 iR 5 o
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2) IR X OEEGTR
HEHE 10ml ZHE 9em D+ — v 40z 2.5ml Fo4iET 5, Ric 1. 2 LRICZHEEDHEMI L
1, 5 15ml BEMA NG E X CRAL, SHERESe2TCoEiEBd g, 1 EfgRchiiLe €
OEELZFIT S, ¥ r— v ABICHBR L EREO G S L THifk 10g 40 0% EBET 5,
3) HEOsEEs LUME
I. 3LMEKGECHIL 10
3. {dHI sk
1) e o 7R
T h € il L Az BR e (M L7

Eadav,
i (=1 75=.—§) 50.0 g
1t H (E - | ) 125 n
fEsEmrt (0 s} #) 5.0 »
I BRI ERAK 100 ml g LR L7,
2) el R

1) ERUASE A L
A E G (PEABRR Lkg kL) i1,

iy B (e—t+-75=.—8) 100 g

It H(k H #) 25 n

Ll (4 D *) 10
4. B 5

WO 2R LR ER L, FERGE LITHY =7 L V51058 (1 5EAM35 ) KINEE
B Utco 2T°COEBBPRCITRE L, AR SR B L. Tl WHIASR - AR ERvTh
L FoMBMME AT e -tc b OX @A L, BT (B 6 ) DA< TiEEPC s TaFRTR

¥ =0

w1 E R Moo i M
Table 1. Kinds of samples.

K5 R W W @ 3 ok K o fi B
Division Materials ! Kinds of seasoning

 ve o ZRERR
Syrup

B = » 7iREERR
Sterilized syrup

fa ek
No
g IE LR

Usual

B > = » 710k
Sterilized syrup

v 3 o FIREYE TS
| Boiling in syrup

(1)
(2)
(3)

(4)

(5)

m wm W wm o P

(6)

HRERLOUVILER

I #sHhohERHEHARS STERICOLT
MReRET A7 cokBlo—RLE LT, #kihoy cofiriaid s, FolmFEkE+ho



EDBMIZOLTHBL, » cRLERYRH L. 2o If2En L0 THB,

B2 & Akkdon c¥LEE

Table 2. Numbers and species of fungi isolated seasoning.

Bl n € o @E P K

| |
| A
FkFt o fiE %ggﬁ% %-fgélgiﬁb = Numbers and specizs of fungi
. . . Yenicilli As il i
Seasoning Media = Numbers/10 g Penicillium g spergriius § | E::‘;g:’ _
U=t 77z PA. | 18 1 ‘ 2 3
-granulate -
Sugar 7 C.A. | 20 2 7 1
= ) R P.A. 2 0 0 1
Cane-sugar C.A. 8 1 | 2 1
o ¥ P.A. 2 0 1 0
Sodium glutaminate C.A. B 2 1 0
. | P.A. | — - - -
Salt | C.A. —_ - - | —

o o
Notes : # P, A------Pepton Agar Efis, medium
C.A.---Czapek Agar K, medium (FR§60% #EM. in addition of 60% sugar)

HEFEIE 2R RSN A X5z, €= « 77 = o ~flickuLTid18~20, Ffiiz ~8, thoHE 2
~6THho LT Ciktiild Rich ot WHRED OGS, €~ 1 - 77 =2 —Fich S il
Sh, GBSO FEI L, ChbOMERULY MTHE, £z, WTFhi Cuapek Agar Bl i
JALTHE L7ch UL, Pepton Agar Hhd (AL b Ot L TH < Hbhs,

B ENt-h CoffIL, Y- - T = L —icBu Tk Penicillim |8, Aspergillus J§, Fungi
Imperfecti ARG 54, Czapek Agar Hid (U LI Lz €0 5 biz, Aspergillus [go# &
HELEBHOND, AN Penicillivm |8, Aspergillus i, Fungi Imperfecti B 6Hh 508, ¢—f -
77 ==~ LT A 8T Doy BINEBNC % &, Crapek Agar 3w {FEH LB
ke 3 g0 d A RBRSAY, Pepton Agar IEHuA v 7ol # i3 Fungi Imperfecti D& T3H %,
skoFizk\ Tk, Penicillium [F 2 Aspergillus i Rei A7), Fungi Imperfecti (2 H SRy .
BB Az B5 & Czapek Agar EiiTit Penicillium @& Aspergillus Bo# €5 Xhi-,
Pepton Agar ¥tiCit, Aspergillus o oL EhTv 5,

DEDOERLI ) AFEEEhO A CI2, ©—F « FF =2 —HiZE< 2 A EBA, Al IU% T
Pl , fillicx@Bobhich o1z, ch bl cofifs Penicillium |8, Aspergillus [f, Fungi
Imperfecti ®# AR GHI=A, hTL Aspergillus o » % Bbhiz,

2EY ORBIC AR LD A ER B LA, E= b F 9= — RO CRABE XY 7 b -
E- LD S {BINShis, 72, Czapek Agar % fiv-72774%, Pepton Agar Biixflv-2240
&L oh vkl Ll

ARBICEGTE, E— b - FF=o —@hichk VO ERSERTE D, FEEEE? ORI
WTHs Czapek Agar B £ oh Cai it ShizZ iz, &Y ofgls € LRBICEE L URS
HEEO A ERELGERTV2LDLEREENS,

II. B%EFONEORERBIIHLITTEEICIOLT
1. EREE B ioftifi€s » colicounT
Isth o H CHRH TS & R —EEORE, T/t Pepton Agar ihds L U Czapek Agar 1%
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WEAVCTIERBCAHEEs» €l L, » CHoiils L oMBcHEi L, FoRTREIX0LE
hTHD,

# 3 = PEREDE (B) i 5 4 w8 - Hi
Table 3. Numbers and species of fungi isolated materia's (B),

AR EE LR
biid i g%g% %%gg Hho Number and species of fungi
. oI5 Penicillium |5, Aspergillus & Fungi
No. Media Numbers 10 g = o Fgerisits
1 P.A. 10 0 1 1
‘ C.A. 110 . 1 20 1
3 ‘ P.A. 20 i 2 2 0
C.A. 105 4 15 2
. T

Notes : * P, A~ Pepton Agar 3%, Medium
C. A Czapek Agar H5th, Medium (FERE60 %M. in addition of 60% sugar)

w4 BEbosTEyCORERE
Table 4. Conditions of the colonies of the fungi in storage.

. B¥% Days| -
~._ elapsed Bromk 1 M [ 8 i fbr o o2 M [H & fr B 3 8 b &
By ( After 1 week After 2 weeks After 3 weeks
Division ™| . ho o —_
N =d Bt R X < T b
‘ ¢ %i@ﬁﬁ'@?m‘ * RTONEEE * AR

Grow to large

(1) + B/10 Only hyphae, ++ 7/10 Insertion marked  +++10/10 colony, difficult

nothing marked

B apores of fungi spores of fungi ) g?u‘:'g];i]:iee number
H EDRAED T » EDRE L | # DRI
(2) - 0/10 Nothing growth - 0/10 Nothing growth - 0/10 Nothing growth
| of fungi of fungi | of fungi
== | - . — RfoftamE, o : e
a ol RARALY 5 ERAgrEN
| ke cHx% aT BV
(3) Insertion marked Grow to large

colony, difficult
count the number
of co'onie

Only hyphae,
+10/10 othing marked
spores of fungi

++ 10/10 spores of fungi, ++410/10
seem air out of in
packed samples |

‘ BT ot P R e
(4) | o . . Marked a large
+ 3/10 + 7/10 Few marked ++ 9/10 portion spores
spores of fungi of fungi

Ry, ke
[ Pz LIck 5
' Hz%
(5) " " Insertion marked
+ 3/10 + 610 + T/10 spores of fungi,
seem air out of in
| packed samples

7 E DR AT

- e . ﬁﬁ?ﬁ%&Lh ﬁﬁ?ﬁ%&Lh
N othing growt = othing growt N othing growt
0/10 of fungi 0/10 ¢ fungi 0/10 o fungi

B * BTk AL CORE LSRR, 5 HER L R o
Notes : * Indicate methods : Numbers of packed samples on the growth of fungi/numbers
of packed samples.
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ffH CERH IR HBNS L 51, Pepton Agar HilTi210~20, Czapek Agar B Ti2105~110
Eivie h BB LT b, Czapek Agar EHd Hv -l L7+ S Pepton Agar K AL -4
LDL B DI XL, ZOoZ LRBEECREOHZH CAE{ELTEY, BELHERNE
MEETHECTL L 5 SARFETH Lo iZZhs, » oML, Penicillium|g, Aspergillus &,
Fungi Imperfecti @4 €5 B 650, Tl Aspergillus BoH € KE5THb.

2. UERRoOEEZoWT

PERFEA, BizowTy e o 733NN, SfY 2 » 7R, RAHEEFREHEms XU e
» 7R T B R L 2o G5 F i Eh 3 8], 27°C, B TITEL . » CoREIREA B
BHLEESERIE4EOLEVTH S,

1) BREHAKC> e » ZIFRRETHEE L

I 1 MR ERIC 350 - T6/10 (B hiE: i CoBELEAMOKTH Y, FRHLEM L ABKT,
LRz o#idacits ) » coRErFEZbbnsd, Lo Lot bicd, #Hrlkclrofitinid
Hhhiev, 2MBIBIZECTIE 710 04 EORRENEALR, HiEtRToNErEEThHD. 3 MMIE
CEVCTIHATOMRT (10/10) ©» €235 L, WilE bl » ot R iiic i » foo (FH 1)
2) PERBURACEEE Lic v = o 7R3N ek L 22 A0S

R 3 M Ic s T BRI roRERES LRV, (Hi2)

3) R BEO F ¥ offtilR

S LM s T BRI e R L, £oMlh (1) LT, i h oh CEARE
LTwab, # EDRFREGEARCRTFOF I RS, 2 Hficsy T, » CREEERmL,
T OB EIRBFIT - T B REMNRAEE LT - o2k PRREL R L BN b D, 3 M
I E B L, » CE OGRS EIC e - 1, (F3)

4)  BEBRRURHC IR A P R kTR L 2o st

Wik 1M s T3/10h EREVRB RS, L LRI, T oSk RbRcw, 28
MBI B\ TIRT/100 ERE L, HEELMML A, ok, 2/100@ iz CoRERIFTRTOGLE
PHRBAS, IMMHECIZ/ 104 L L, KilTollcizliTok ks E3sbns. (HH4)

5) HESEE BIo@E ~ = o 7Tk L Ao BEi S

WrE 1ML T3/107 Cofhr Bbh, @ilEui i RT oAbl 28R
6/107 R EENREA, BToFHERbLTHTHS, 3MHECE-TIRT/10% EREL ., BTFofE
HEHBRD, @¥AL (3) T el Ti-72r 5 hBEAINEEZ R L8R b5 (FH5)
6) BEARE B% > = o FikEEsEtdbC ek L2 B

W 3 MMERIc s T L &RNR A coREREH LRV, (5H6)

PLEOEHE L O #ifA 7 ABS UERA) Z2HCTRREY = » 7HFRFTHER L 0@, frik
FEiFn coRENESBR -, RPN LB > = » 7RSS F ik LS5y 3 Bkl
BT, PEoREREHLhAEI -1 —H, FBES A AR (FERB) LAVGCESIZIE, Mk
BarmzfcLbonikd 7 E2RE LR T (FEL02EY ofBic kT, JH%, —KFERIA<A
YRIZRE S COBZ L RFEDHT D), REFAMEFCRk Lol D Yo » e AR
Bohhts, ¥z, By e TRERHTIEBR LSBT, 200 CoRERIT bRV, RS
BFaohiv L5 ThHs,

KBREA DA (FEHB) a3 ZomLizX s, 82 CB Mg, chiye o 7IRM
BEC s R R Lo BAE, B Y e o ZTUEBRECRIE S 2 ARG (FRA) 2k Lcla &
MU L5, k3 MEEgcs-Th » CoRtRilabhics -1,

ChEORENSERET Bz, FA%FToH CARGIZBITLT, HEREOFRED Z LIVBENT
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JEMEC BT A oL IkE

Conditions of the colonies of the fungi after 3 weeks.

o5 1 [Jeeereeren gl (1),

Fig, leoeerian Sample
B2 [Beeeerronenee " (2
Fig. 2

BE3 [Hiererverien (3,

]'\H.[. 3

B4 [Riweseaivonsa "
Fig. 4
B0 [Herrneraranes "

Fig. 5

6 [Roeninees 1

Fig. 6

o
Materials

A,

A,

B,

3.

2
2,

P - I
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