B Ee L
¥ K. BN
Sci. Rep.

| Hokkaido Fish. Exp. St
At W it V7 7k B R 5 A
® 6 5

—————— - —

SCIENTIFIC REPORTS

OF

HOKKAIDO FISHERIES EXPERIMENTAL STATION

dmE Kk ER RIS
(W3 0 41 4£ 10 A)

(October, 1966)



At i 38 57 K PE A B 5 WOiE

B£6 5

= iR

KEFHE - D 35 - ETRE - BREFZ - NREBHE - L R

AR =~ #I0D H REER PR — TR & BEETIC DU T 1

=ELFE— - BRESH

Je#EiE B AEfEIC KT A e 5 2 ORFEEITONT

1. 1964%EICER Lzt 5 2 OEBTRBREE R - ororeerererremrreminnnniananns 13
NHFE—IE
FRATHFT=DESPE L HIRIT DU T, 56
ERRE

KERGO » BT 20 HISH  PRFIOMRIERIEKICOWT
(2) vnevEEEEls )Y A0 X BPIMERIC DU T 62

(AF41:10 H )



SCIENTIFIC REPORTS
OF
HOKKAIDO FISHERIES EXPERIMENTAL STATION

No. 6

CONTENTS

OHsHIMA Kazuo, WATANABE Hiroshi

SATAKE Toshitaka, SHIOZAWA Takayuki, OBARA Akio, and MARU Kuniyoshi:
Ecological study of Lake Saroma, Hokkaido. --ceoreeervrinii.. 1

MikAMI Shoichi and TAMURA Masaki :

Studies on the population of “Hirame” flounder
(Paralichthys olivaceus T. & S.) of the Japan Sea Coast of Hokkaido.
1. Result of the tagging experiment made in 1964, -, 33

KAawAaMURA Kazuhiro :

On the age determining character and growth of a sea urchin

st rongyloc‘enlral us "udu_g. ..................................................................... 56

SATO Teruhiko :

Studies on fungi isolated from Manufactured marine products.
XV. Effective usage of antifungal materials.
(2) Effect of combinations of sorbic acid and

S()dium chloride 10 the grUWth Qf fungi_ ................................................ 62

(October, 1966)



ez = < @04 B ER I
—HRE & BRI 2T —

O B Y A
HOR O#£ Z* o K OB OB R S
(* Jellk R S F )

=# x x E H B B

Ecological Study of Lake Saroma, Hokkaido.

Kazuo OHSHIMA*, Hiroshi WATANABE*, Toshitaka SATAKE*
Takayuki SHI0ZAWA*, Akio OBARA,** and Kuniyoshi MARU **

#Department of Geology and Minerulogy, Faculty of Science, Hokkaido University)
*Hokkaido Abushiri Fisheries Experimental Station)

Saroma lake is situated in the north-eastern part of Hokkaido facing the Okhotsk Sea. It is
separated from the open sea by the rarrow sand lar of ENE-WSW trend (Fig. 2.

We researched the ecological envirorment for the culture of scallop, oyster and larvae, mainly
the properties of bottom materials and topography of the lake in August, 1965.

The results may be summarized as follows.

1. The paleogeography of Saroma lake in Pleistocene and Holocene time is discussed by
based on the topography, bottom materials arnd distribution of shell banks (Fig. 3).

2. DBottom materials were sampled at 160 staticrs (Fig. 1), the mechanical analysis of which
determined in detail (Fig. 7, 9, 11 & 13. Furthker organic carbon and tetal nitrogen were aralyzed
(Fig. 15 & 19). As a result of mechanical aralysis, sorting coefficients range frem 1.3 to 6, skewress
less than 0.9. Organic cailon contents range {icm 6.2 to 3.8% ard total nitrocgen contents frcm
0.08 to 0.33%. The ratio of organic carbon to nitrogen is about 10,

3. The relationship between distribution of benthic faura, substrate and water depth summa-
rized in Table 5. As a result, the area of well bicedirg-ground of scallop is atove than 65 km?
in the lake.
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Fig. 1. Sampling and observation locations at Saroma lake in 1965.
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Fig. 2. The bathymetric chart of Saroma lake.
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Table 1. The geological history of Saroma lake.
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Fig. 3.
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Paleogeographical map of Saroma lake. (I-VI

1. Marsh stage (B. P. 10,000

[I. Paleo-Saroma Bay stage (B. P. 6,000-4,(XX)
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Recent Saroma lake stage (B. P. 1,000
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Recent Saroma lake stage (A.D. 1929
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Table 2. Water properties of Saroma lake.

o Temp. of Disolved = ‘ Current
Data Location ‘ Depth wates ‘ pH ! Os | cl : velocity
\ (m C ce/l | 16.40g/1 cm/sec
1965. 8. 3 2| 75 16.5 8.22 ‘ 4.34 18.68 |
|
15 0 17.6 8.25 0
4, B 3 17.4 8.25 18.18 0
6 17.4 8.15 0
12 17.0 8.17 18.58 0
19 0 17.9 8.35 , 10.0
i | 3 16.9 e 0
6 16.5 8.28 | 5.42
14 15.3 820 | 3.86
‘ 32 0 17.8 | 8.39 s
8 5 3 17.5 4 ‘ 0
: 6 17.4 | 8.39 5.32 -—
13.3 16.8 8.30 4.99 | 0
37 0 17.6 8.43 —
” 3 17.2 — | 7
6 16.3 8.43 5.38 | 18.68 —
\ 17.5 | 15.1 8.34 4.9 | 1880 | —
s o \ 17.4 8.45 =
B 3 | 17.3 N 13
6 | 16.9 8.45 5.81 0
\ 16.5 14.9 8.45 3.10 0
| 50 0o | 196 8.25 | —
% i 3 19.4 8.30 10
: 6 | 17.4 8.30 5.86 | —
178 14.8 8.00 3.90 0
51 ‘ 0 19.9 8.31 | ' '
3 19.7 -
” 6 17.2 8.28 5.68 J
10 16.4 —
| 18.8 14.7 | 800 | 228
64 0 20.2 | | I
| | 3 19.6 , ‘ 3
8.10 6 17.3 5.9
10 ‘ 16.6
18.9 14.5 1.79

ROy B TEH L 2, oo 0 ik R ouCix, ik, R THV- BTV D TRASK
OFRREC LTchiotce LUF, ZoERKCOWTHBECHNT 5,

RSN, RRBRONER L LTS 5 viekb L (fig. 4) o Hx 0 REhE BT, fikcb o
MBIMFILT, 25%, 50%, To%ic 4 s Elxr Fhth Qs Md Q) 2L T, ThbofEsbRiEd R
& (Mdg), #kEREL (So) 3 X O TGRS (Sk) ZatHic X b R,

2-a) Mde : FifEeb g

BRI R 50% v 24 A F iRl A , BIERH R E (Md) v 5, fESdh il mm B THRT S
iz, ¢ HTERLE, BASEMAFRCE > TLEGIAI R T, ol TokEso
e el X TE LB V5 E % )i h, Wentworth 13513 % ¢(7 » 1 METH T 52 LAHBL
Fro ¢ fHEHOEDBRDEN S, ¢=—logs c(e=FIEE, mm) T /b, e=1/20 ThHbH, i, B
BT, W, v b, Bt FoGBERIchboEL iw L il Wentworth o4 % AT b,
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ZOEIL, KEYFTHCBATL S L0LEEVb0XER NS D
(Table 3) ,
2-h) So: gk R
Btk RBUIHFGET ATV Y AT H D, Thbb,
So=1'0,/Qs &L TREND, MWkFEE, REuE oM, +
febt, REOR O I£AGAEEV ] #FTH0OTHL, So=1
Fig. 4. Size composition of ATVl % & D & ok, 25~T5% Mok A R gy SR ERIA 5
sediments represented HHZ ERRL TV D, COXIRKTNEL- TV HREY, W
by cumulative curves, WRIFE VS,

s0=5.50
so=1.30

«fine coarse—

Table 3. Classification of sediment by grain size.

¢ scale 8 4

S T N
e i - i il PO | =1
i ] | [ i
mm 1/256 l.ﬂ’llﬁl "s "{ ,l‘lf % ?
Claﬁﬁl[ﬁ;:!ﬂtlon clay ‘ silt | ‘;:Er:: | f:m:l medil.lun ‘ C(_':;Ze :;S;fse granule
Wentworth sandl = RENC ‘ = sand

2-¢) Sk : BHERE

IrPTSRABE R b Lic L &, B o RS il b 0B A A G h n T REy . BER
Bl h, BEGRRL, Sk=10Q,-Q3/Md?2 bR bhs, Sk=1 1, #EEME bRk EERE
ELThEAMHTHB L, NEARSEEERTATDZ L4 mL T, Skl 12, WiEFRE
L0 LEE AR RR IS B TR A C LRl T B, Skl
(, R D & MR R s Tl AR Z ERaRL
T (fig. 5 ) , FBEGRE, MIKHREGC L » Tlitka L C &
Rtz on, AL ROV ThoRBRick ThiksiE
sy % VIR BT A TH S
3. RS
3-a) v b-HtEEHEE

Hige b Emmples of S fig. 6 %, BESFTORBRED, >4 b5 LML =RS L+
fEEgeney Seves BEMEEC TR o, b LoD THE, cORCEShBL 51,

e w#OEEIIMEER (%) C10% K 5100% % TOBEVEL AL S, HWofmaRLY,
AMOEBIAKELZSEEFE NS, Tihbb, WEHFRTSL.L ED$ T Shepard oG T [
Wl LREhD4D, WERRT~20%T [ v rE , [WE AR, [#.vnb 84| Bl
hobo, BIVWERB%ZUTT Iya P B, THLEEY 2] EERE EDDO=2TH S,

DEO=Z=RGE v+ - HitaERcHBATA L, FhEh, a4t - BLE&ER 1)25%LF, 2)25~
80%, 3)80% Ll Lbfeh, At - HiEEHBRSHER (fig. 7) 1%, chboZEEGCtEkbLi. ¥, &
Ak KR AR L KR L DRI g 8 ot

LIF, ot - Bibosgfid /ir il (fig. 7 ) LR (fig. 8) oX b @t+3,

1) b - BiraSARN2SS L FoXaas, o Mine 8 Tm Lk, 7454 (9 3m
L) ¥ A7 F 0 7IRE (8 Tm L) oMk TthHs, LaL, prasic, #iedoiMigso Loc
55, 75, 84, 85, 100 oA Tk Tm L EDKERT L, Loc 75 @\ T, AT 12m iz b %
Th, Fio, w4k i HARBEL TS MMATS, ¥ XOAHE 2m & £ 2 ARV T,

+«fine coarse—
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clay

90

80

sand silt

(1) sand  (2) silty sand (3) sandy silt
(4) sand-silt-clay (5) clayey silt 16) silty clay
Fig. 6. Mechanical composition shown by sand, silt and clay components.

YAb BRI EALEETR TV,

2) 25~80% O 5AikkiL, 5% Fogh4iEr D L, #SlodLiciv-igkcs s, MRS, HE
WO (Loc. 129, 130), KFAOES (Loc. 106, 107). R -lllod naHMEC L 72588 (Loc. 90-A,
80, 65-B) B XU H AT 5 » 7HFFHEND e =27 iIK\-725#E (Loc. 23, 24) o\ T, 25~80%
Drab - Bk EHEE L EHESA AL TS,

kS0 Hpko 2) oshigiFHoEELkETs L, BLT, 4 b - Bib&ERl, i
230~50% o Gt A, HBHLIEROEMcEV- T, ¥4+ - BiLEERIE50~80%D L o4 %
L 1o, o, JbSo s misic g LTk

3) 80% Ll koS figit#iobiEr b, PLEMCY - T3, FhiBuzEoRRERE (Loc. 51, 57) %
bk LT, #e=<7JlloFas»bEZofnE €, Mol gMisnkstsaTh b, ZoXGThiiEs
LI LT, =RERMO Loc. 116 T, B LT FifRiha 6T 1 + 1 OfiEz»T T, 80% L Lo
BAHET S, chboGHRO RS T llm DEOKELX LTS, £1-, WEMEF AT+ 7HLH
O3), O I B TR BFRCERKEAEE L. MEAELREL TS 2 a3l e



15

Fig. 7. Distribution patterns shown silt—clay contents.

3) ogfigT, GANCKEOREZ AL, rr=<]lln (Loc 11, i2) :#EFENoF 1 (Loc.
135, 141, 142) fHEH LT, +FBHHbLF 1+ 1 CEBHKTHE., 2 h & O HEckVTIE, K
Bm LETHD.,

PLED X Sz, BT 3 &, e <ilicks Tiles Sod iz ig - T b Hik S kg
LT\ 3,

3-b) RriEcpdifE (Mdg

A (fig. 9 nx, EHLLE Mde<l), dfb~REHEH Mdg=1~4), fl>r b~ b (Mdg=4~6)
LU, #lon FLUTF (Mdg=6) 4R GTERHLE

fig. IZREhB L5, »o b - BEEHERENEPR L, SECHMNEYSS Do, Rigd
DGz~ b - BESHBROFMHGEILLTVWS

b gy, Mo MR, ¥ 27 % 7H IUMANRBCRLAS, Chbo/EX, A b -
B afifhTas L1004 FToikT, ot DFofMpiriA oL hrdbdin{ ol

Mdg=1~4 T, osfidicsky T, v b« bt RoRing: 47 - T Kidd g,
bl « MY - WA~ Bl LT B,

Mdg =6 ok, ~n b - S EE80% L Eosfildiciziz—&T 5%

3-c) W EE (So)

FEEEC X A0 E (fig. 11) 12, So=1.0~1.5, 1.5~3.0, 3.0~4.0 5 L0 4.0 LI kD4 X553 TH
bli:

So=1.0~1.5 Dffix t 2#A0B V- L0z, $HRBCTHT2HBELUPHTHS

So=1.5~3.0 offiz £ 2 §illo@iki T, SEPRE 1 ~ 4 bl ~ B0 o fificiziE—
F LT3, So~4 oItk iE Lok, #Hodhock giiLTtvbd, Soiifitt, Mdg>6 o
Y b O AIICEE—FT S, fig. 1203 KA L 5o, Mdéo4 ofibi i, So=3 TEbINA X
SR

3-d) EREGRE Sk
Sk i 5% (fig. 13) 1%, Sk=1.0+0.1 & Sk<0.9 o2 K5pTEb LI
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Fig. 9. Median diameter distribation patterns shown in phi-scale measurcs.
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Fig. 13. Skewness coefficient distribution pattern.
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fates EDEZORD, Tihbb, B, 74421, AT+ 7LGNT 52 ELR R YT,
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HRARTES T L 7ok kb oL Tk, fig. iR T X 52, 0~2cm, 8~10cm, 18~20cm 3 LOF,
28~30cm DE[ETHOHRE LI,



21

ThZBEL T, B 50°C T 12~15 W=
#, KTZhi@BE, 100 2 » 0741 i@ L1z
The seosisl lnsar (8 ~100m) LOX AR E Lz, il BT oHBER B UM

Wik (R, #) RT2RIBRELL
SHTL, BRRECSVTIE, F2—9 viE, 2R
77 The third layer (18~20cm) SNTIEI 78 - ra F— A RS2 T ot
2. SRRy A
A The forth layer (28~30cm) FHoORFR, FRREOTI#EIZ0.2~3.8%, £FRIC
cm| WL TiE, 0.08~0.33% DX H L1, FRIRERL Y
Fi : o - ER oM HMERE ZD bR, £EEBOTHIN,
ig. 14. The analysis sample situation
of columnar sample. HERREBEC LM EFERUT-20T, £EHCELD
SrmE LR L.
HiRRETHE (g 15) 2, ERo5H#ER 1.0%0
T, 1.0~2.0%, 2.0~2.5%, 2.5% L EOHETEGF L TEbLL

JZ4 The first layer (0 ~2 cm)
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Fig. 15. Distribution of organic carbon contents (% .
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mEEE PO E TSRS, BIFChICHEY TS, Lalisd' b, ZosfilEfckeTh, BRI 0
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Fig. 16. Relation of water depth to organic carbon contents.
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Fig. 17. Relation of orgacic carbon to silt-clay contents.
A) Near the sand bar and the mouth of Saroma lake
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Fig. 18. Sampling locations of columnar sediments.
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Fig. 19. Distribution of organic carbon and total nitrogen content in
columnar sediments.
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Table 4. The mollusk from Saroma lake.

Littorina (Ezolittorina) squalida (Broderip et Sowerby) =/ 2 =% &
L. brevicula (Philippi) # =# &

Batillaria cumingii (Crosse) =7 % 3 =

Neptunea arthritica (Bernardi) & £ =/ £75

Ophiodermella miyatensis (Yokoyama) 7 ) { 0 7 & < V' F
Homalopoma amussitatum (Gould) =/ v 3 944
Neritrema sitkana (Philippi) 7 v 2 =% ¢

Boreotrophon elgantula Dall =7 74 ) 1 v

Hinia (Reticunassa) fratercula hypolia (Pilsbry) 74 € ) A=
Epheria decorata (A. Adams) 29 ¥ #F +f v F<F ¢
Mitrella tenuis (Gaskoin) =7 ¥4 <2 L

Pelecypaoda # 2 §i

12.
13.
14,
15.
16.
17.
18.
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42,

Ennucula tenuis (Montagu) =2 724§ 47 A

Saxidomus purpuratus (Sowerhy) 7+ 4 744
Macoma incongrua (v. Martens) & £ =7 ) # 4

M. calearea (Gmelin) r ~ a2~ F ) #A

M. tokyoensis (Makiyama) = 1 4 &

Arca boucardi (Jousseaume) 2~ 7 2 A A
Glycymeris yessoensis (Sowerby) =/ & <% 4 1
Crenomytilus grayanus (Dunker) =/ 1 i1

Modiolus modiolus (Linné) =/ 1<) 474

Musculus Laevigatus (Gray) -~7 2= &< 44

Chlamys (Swftopecten) swifti (Bernardi) =% v 4+ 7
FPatinopecten (Mizuhnpecten) vessoensis (Jay) =2 7 #' 4
Crassostrea gigas (Thunberg) = # %

Felaniella usta (Gould) & v+ 3

Cadella lubrica (Gould) b3+ 7 5

Clinocardium californiense (Deshayes) = /4 & # 5 # 4
&l ciliatum (Fabricius) 2 r 54 < h ¥ H 4
c. uchidai (Hahe) c ¥ 224 v h ¥ H 4
Callista (Ezocallista) brevisiphonata (Carpenter) =/ 7 A L
Callithaca (Protocallithaca) adamsi (Reeve) =/ R / 2
Mactra sinensis carneopicta (Pilshry) = /-3 h # 4
Nuttallia olivacea (Jay) 41 7+ 3

Panomya arctica (Lamarck) #>=# 1

Chlamys farreri nipponensis (Kuroda) 7 X+ = v #
Hiatella flaccida (Gould) # =~ b o &4

Mya japonica (Jay) & % 7 4+ /7 #4

Panope japonica (A. Adams) + 3 # 1

Thracta itoi (Habe) 7 7 v 2a=% 7 A

Penitella chishimana (Habe) + v =€ 2 54

Tapes (Amygdalum) philippinarum (A. Adams et Reeve) 7+
Laternulla limicola (Reeve) ¥ +4 0 H 1

27
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Fig. 20. Distribution of individual number of scallop
(Patinopecten yessoensis (Jay)) in 1954.

D s =100
B 101 -200
Bl -

(per 648m3

Fig. 21. Distribution of individual number of scallop. in 1864,



Table 5. Relation of benthic fauna to water depth and substratum.

Log?(:fon ldeplh ‘m) 1‘353:5!5 i':)i::;té::ndtjsr | (m;-g?:zr ,kof??{:;?gl ¢ :cﬂ:efﬁ;is:t' oyster scallop : mz‘.::el sea urchin' sca star an:;aone i cfﬁ:ber
3 6 0.27 242 1 2 5
8 6 11.5 1.10 1.64 1.02 g8 | 38 20 10
10 10 2.72 94.0 6.40 3.38 0.97 34 18 4 17
1 12 2.65 99.0 8.70 . - 1 0 2 22 2
15 13~12 9.5 7.60 - - 6 12 36 4

17 8~7 24.5 2.45 2.89 0.32 431 149 36

19 9~8 50.0 4.00 6.66 0.93 18 23 72

22 8 23 80 50 47

32 7~5 1.21 29.0 3.26 1.67 0.86 | 14 35 83 3
33 4~3 1.23 28 39 25

26 9~6 2.99 67.0 4.40 | 2.3 0.63 2 9 4 1 12

10 7~6 0.96 | 241 7 70 3

42 4 0.80 3.0 1.65 1.35 1.03 15 2 26

45 12~10 2.61 84.0 5.97 4.60 0.80 1 15 1 66

47 4 1.54 24.5 0.67 8.42 0.67 275 86

53 7~5 0.55 0 0.77 1.51 1.01 13 41 121 50 1
60 7 1.25 27.0 2.30 2.87 0.66 2 21 7 6 110

71 13~12 3.49 88.5 6.17 — = 30 8 | o

88 13 2.63 ‘ 77.5 5.57 4.51 0.63 32 % | 16

91 ‘ 7~6 | 1.8 1.0 2.15 1.17 099 | 5 | 3 66 14 99
106 8 1.59 66.0 597 | —— pamme a7 | 18 74 2
108 10 1.37 53.5 | 4.16 3.00 0.84 ‘ 3 1 3 | 259 |
14 7 1.83 87.0 | 5.72 2.65 0.84 3 16 | a2 .
120 12 1.80 88.0  7.18 — . 14| 112 21
121 10 2.16 95.0 6.85 — — 3 15
123 8 2.71 93.5 6.30 3.67 0.62 3 124 9 |
124 9 1.85 88.0 6.55 5.00 0.80 2 16 64 1
134 7~6 1.32 44.0 3.75 2.55 ‘ 0.70 1 7 87 4 53

149 6~4 1.11 26.5 2.40 2.40 0.75 2 34 33 19 13
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Fig. 22. Age-distribution of scallop at
Saroma lake in 1964.

Table 6. Substratum character of scallop fisheries.

well fishery \ moderate fishery ‘ bad fishery

Individual number
of scallop

depth (m) | 4~8 6~9 4~13
less than 10 or

more than 100 ‘ 100~40 less than 40

3 n 7 ™ o/ e 0I5 -~
silt clay contents (%) i less than 25 10~80 srare thas 80
. ; ; less than 2 i ety
median l([lame}ier () i {4 (fine sand) 6 (silt)
organic carbon - B Wl B
contents (%) 0.5~1.5 1.5~2.0 more than 2.5

Table 7. Yearly variation of rudimentary scallop production at Saroma lake

| Individual number of scallop larvae

Individual number of

minimum ‘ maximum average larvae per one raft
1958 0 | 321 . 586 937,600
1959 0 188 31.2 499,200
1960 0 34 0.4 6,400
1961 0 67 10.3 164,800
1962 0 18 | 0.048 768
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Table 8. The yearly take of oyster at Saroma lake.

1928 1929 | 1931 | 1932 1 1938

Tokoro 950.0 863.0 \ 833.0 1175.0 28.5
Saroma 41.3 603.0 ‘ 424.0 201.3 49.5
Shimoyabetu 55.5 45.0 1140.0 694.0 484.0
total | 1046.8 1511.0 2397.0 2070.3 \ 562.0
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Studies on the Population of “Hirame” Flounder (Paralichthys
olivaceous T. & S.) of the Japan Sea Coast of Hokkaido.

1. Result of the tagging experiment made in 1964.

Shoichi MIKAMI and Masaki TAMURA

(Hokkaido Central Fisheries Experimental Station)

This report is a result of the tagging experiment for “Hirame” flounder made by our research
hoat “Kinsei-Maru™ (35.0 ton) extending from June to August of 1964 in the Ishikari Bay region
and a neighbouring area of Cape Ofuyu. In this experiment, 271 individuals were tagged in total
and 82 ones have been recovered up to this time.

According to previous knowledges, it seems to be, at least, three or four independent popula—
tions such as the northern Japan Sea population (having their distributional range mainly northward
from the Shakotan Peninsula), the southern Japan Sea population (having it mainly southward from
the above), the Okhotsk Sea population (having it mainly in Esashi area), and the Pacific population
(may be included some local ones) are existent in the waters around the Hokkaido,

The taggings were made only for the spawning groups which appear to be with comparatively
high independency in their yearly life cycle for the purpose of verification of our hypothesis on
the northern Japan Sea population of this flounder. And also, we investigated through the expe-
riment how the tagged fishes from the spawning groups are recovered during the successive periods
in their vearly life cycle.

As a result, it became clear that the spawning groups almost remove northward after the
spawning and extend their distributional range gradually. Thereafter, each migrative group
belonging into the ashore-migrate period, the dispersal period, and the pre-spawning period are
intermingled each other, but they back again to their own spawning grounds in the spawning
period. Thus, spawning groups tagged at Ishikari Bay and Ofuyu area are different each other
in view point of their migrative process. And also, judging from the distributional condition of
juveniles and youngs, it is the most reasonable to presume that there are two distinct populations
within the so-called northern Japan Sea population which has heen regarded as a single population

consists of fishes with the same mode of life.
1. ¥ 2 H %
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Appendix table. Result of tagging experiment of “Hirame” flounder in 1964.
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On the Age Determining Character and Growth of a Sea Urchin,

Strongylocentrotus nudus.

Kazuhiro KAWAMURA
(Hokkaido Central Fisheries Experimental Station)

The author has carried out a study on the character of the pigment rings found in the genital
plates as a way of age determination and also on the growth of the test diameter of Strengylo-
centrotus nudu. .

The results obtained are as follow :

1. The pigment rings in the genital paltes are consituted by three different colour zones as
purple, green, and white, and those rings with annual circulations. Among of them, the purple
one is the most distinct and formed during the winter season from November to March. Therelore,
the age of S. nudus can be shown by numbers of the purple pigment rings.

2. The correlation between the test diameter (x) and that of the fifth genital plate (v) may
be represented by the next formula. y = 0.051 .

3. The relations between age and the test diameter of examined sea urchins at Yoichi are:
one year v 16.4 mm; two years - 35.6 mm: three years ----- 46.2 mm: four years ----- 54.3

mm: five vears .- 62.6 mm, respectively.

Deutler (1926), Moore (1935} (15 % ffid 7 = TirBnc R FERE pE L n L TR AL, &
CERLhBEEWEIESHAL LTHHTEL L WEBMC LA, AK (1929) L7 H Y =, AFHFF
=, avdag=, A7y =, T8y =fp EOBCEFREL BHECB RS Z EERE LY, TR
FHHHEE L TEHNTESALE 5B EZ LTV, EH (1966) (RILIAEHEREF 2 A5 HF 7 =0
o AkESOMFREMEICH RS OENORSBHEE L. LaL, EiiotF i oMkt L tog
BBz ST S LT us, B98N, M+ 2 259+ v =4 EROEBERDH
BOERs LU ES L RE RS TilfER s o VWE ToMRE otz ciedisd 3,

AT ABITEEZE S, WEFBCHEEIZH L T o2 uwio b RBIAK, BnFBRcEdoEs T
%,

" o#H & F &

19584104 & D1959E1N H £ TigH 1 (8], Hliideod 2 4 7% 9 = (FE40~T0 mm) 20~I0fE k%
BHL T, BB o REORE E Lo FRIA(LZ FE~1o, 72, 1965478 A25AMH9HA3 [
ETTRIEL16.4~T3.6 mm O 7 = 234 lEXFEL, Y=DESLAKET S OHFCIVTHANL,

i) Onoda (1931) i L#ulE, & =OBMEREOBFETERENI LT TICHER SR TV 505, il
WBHHIL Y = DR L L L ICEOBAEINT 5. OBl GHRIC X - THAeY
HEET 5 = Lir F OO BRI S TVl b ERTHh B, To 8, AR ESEIEETS LT
RLRGEEERA TR VL5,
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LR OEES L BT HEE Moore (1935) o Fh L EBRMCR U Tko LB THH, v=DHL
F (N, BEEET) 28HALMI0, WEYROBREZSOKEREEZ 46 &AM HEATHES 0.2~0.7
mm FTHEL, BAL, Fe—LTEMlL, A1 FXFALAFFAAHYATHALTT VAT — v
PR L7z, Fh—MoftkotMiiommmoER L EH L 7 FRtio G EFREM TR L. 52
DEFAR D 5 BT 2 ERBIL - SAKNH D, OEN ST o CTHREON§ B Ui BALER
THETCHEETNELILTTIZ Moore i b L IMNTUWAHDTHEIETS,

FE2AFHF Y 2O—EOHELRATCAKRICERIT 20— BTHEETH ), KAiTE L EFELIE
WTEih otz —EV=DKEE¥ENIHDB-HICIBIET H23ACHRBEOR FHM» FizfHFL TV
o7 =FI5EEHRE L. Vo2 REL-FIHNET AR LA-LoTH—FERALTV-5. KTH GR
RBE) CriuifgiiBoF s A543y =oEMNREL T A FA~11A45THasnb, EHELE
9 = ARIERIE R E L1 EHO Y =TH B - L2l TH S,

= #

1. ARBucAeh 5 G L+ oFRNEEE
SMEOKFEZ Fig. 1 2, BBz Fig. 2 io5i07

FELTYF T =ORONEETRTERLY LTS5, RO, & BAo=Mmofic/i-> T
Beo MO Primitive, Post-metamorphic plate 230, >3uC@FEOR L Tuiey i
P LB DL, TLRBLoBEMC S, ERofElcaEy -l nTEssn gy, o3
CTHADBERFCELIAWMFORRIERICEZ -2V L TV5. SEOBFEFIHFTH LD, BEA
FRBIZE{th, LA 0~0L R AFHTEROIR - 2 0 LV BE55 . Thhbik Bl
shhoTH, &, AKX BINICHRIEEh S, o EHoMIZFE 1 &TRELS SV, #28
PHIIMID LD EMRL - T B, —BICHE T ~8RLL LIS B LI LA LEHTER BT EDS
Ve Efh, BoEEHLEP TGV RGO T2 HEh TV A LA 4 MEEZRD (Fig. D),

A

g

c 1))

Fig. 1. Horizontal section of genital plate. Showing ages as one (A
two (B}, three (C), and four (D) vears-old.



Fig. 2. Vertical section of the genital plate.

1. First purple zone. 2. Second purple zone. 3. Third purple zone.

CoOFEREIbA B VH, CHHEEETE{vbhsERO L5k bonrd Lk, KEfoEERD
Az RIS » THUF 2 LT VEL TLERRoB i LA Y B LS &% m LT
5LBbhs, L E-KEOARICLABR S,

LR OBER (Fig. 2) 26454, AEFRRoABEOMICIZEA Y Abhicy, ¥, ¥
HREALTE LD ERHOHTIEEL A-TVv500, HOABTIEERMOLTHS, ChbDfihk, |
DORFEREE LT, HOMHEEAECTd - T oiobi, RO AR LA S IicbhTuin &
Exbhbd, ¥, AEOULFIHOARLMURIALE b TW5 LHEEZRS,

RO B0 OEF A ALN B ko BOFHL(LE (Fig. 3) Rl EhofFio
FRUZ1 A2 Bk LE D, 4 AxTiciEs, 4 HAB10H 2 Tollickl, AROFTHIERINBL, K
EDZV T, BROOFHIELBEIEHT T, AROFHIErbRICHTTERERS, chbnfk
WAERMAY L - T EAhE 2 L, BHOli»FCHBF LTy =3 T_TE o OEKElr—2Lh
EREhTiehotel i b, BEFORPFAHELLTERNTES Z LIHLMTH D,

“Frequency (%)

Fig. 3. Seasonal change of the occurrence of purple colour

ring in the outmost zone of genital plate,

2. R EM S AERMBOIE L OB

5 ODERBIE FRE RS S - T O A HRIfBOH A LTV 20128 2 5 LU 5 AERiliT S
Bo H2EMBULAGED X 5 ic GFEM OBEICILEY TV 0T, 5 EMEOER L REOMEY M
tzo Fig. 42 bh 3 LS il FEoMR RN TSH D, vy =0.051x (x = |EE, y= F5EME0HE)
ORTRTZENTED

ERBOWUL Y =D REIITL > TR EAEFA R GRRG- 2 &, AFROGERIERYY - TH
WEhaZticdnh, $HRoThThottEHCBIA 28 TroREYMNETZL2L-T, TOM
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Fig. 4. Relation between the diameter of fifth gential

plate and the test diameter.
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Fig. 5. Growth curve of S. nudus.

3. ¥HLABRELOME

HFHEF I LAFH* 7 =0BEBEFH 24055, 1B HEEFECHOVTEEFORLYERL ., E4%YHEET
B ENTEL, FL4LRBLEOMEIC-o-T Table 1 310 Fig. 5iciLi. 7=, EEHCHEA
fof o OEE LRE L OMES H EFRBFOFS LREOMBRICOL-T Table 2 {ZRL 72,

1Y =121 BEOLTHEI6.4mm THD. HFHROBHE FICHHEL Ty =Dk E ZIFKE.8~
23.4mm OETFH17.9mm TH5E. i, HiliE 7 =OFERBOH | FFOKE S OFHHEIX 17.1~
18.0mm DEFRICH D, F 2 AFHF T =OF—FORTIRX—MHIZV--T, BELB~20mm HWT
HH5. 2EY =P EORE2OFEE@HZ24£35.7mm, 3446.2mm, 44 54.3mm, 54 62.6mm, 6
ETL.9mm, L -Tv3, 6EY=R2H&ELAZV-OTIOEHILEERTE LV FHORERIL] F
H16.4mm, 2 H 19.4mm, 34 H 10.5mm, T4 FLERIZEH 8mm LUl - T B FFEEBFORK
BB 2% E1964FITILI965F & D RSB - EHEES RS,



Table 1. Test diameter and body weight of S. nudus in each year class.

years  examined number test diameter (mm) body weight (g)

1 1 16.4 3
2 18 35.7+2.8 21+ 4
3 £0 | 46.2.+3.2 ‘ 44+ 9
4 73 54.3+3.5 68+ 11
5 19 62.6+3.3 99+ 14
6 | 2 71.9 ‘ 120

Table 2. Test diameter of each vear class of S. nudus, estimated by the

diameter of pigment rings in the genital plates.

bred year——. 1962 1963 1964 1965
1961 1.7141.8  36.1+2.8 49.042.8 54.3+3.5
1962 17.443.7  36.6+3.5  46.243.2
1963 ' 18.0+2.5 35.7+2.8

1954 - 16.4+4

s ®

Deutler (1926), Moore (1935) (3 Echinus esculentua, Colchocentrotus atratus g X 09 = o
ROV THELTH Y, BEOMWADE, LG REo M E toBillic Skt 2 a5 5o =Lid L
AERULTHB, Echinus esculentus TIXHIC BRSNS B UGTHD, ¥ 26T 4+ 7 =TIREACH
b %L, Echinus esculentus CEIPPIIETH Y, + 2 55 ++ % =OEIHZKTH B0 6, EINH
ICHfEE bEOaEOFLE LTI —F LT3,

Deutler, Moore (%5~o (a0 HE 2 e fho Ml & R0 A bicehit L TEE+ 2 LT %,
F2LFHE T =0 ity LEEEFHO BEUHTEcovTiRchETic BFREn Ty Fuji (1962,
1963), JIIFf, $£(1965) 0= /27 v o = i+ Liud, EEES. SRRoRE, ROk £
HEIZBH L &V 6 BB Ee1 5, IBEEECEEEL L FCHd TERICL D, £oRIizE
LhLRBIEL L TRORRCLTGH, FTicd LEFRoRSECOTIbhD L 510D, Hitlkd L
REEFSIETL., SFEORMNTE, RoMELILASEIELTLE 5. Fuji (1960, KT6 kR
#) . BEOSCGRRE) DRz LhE, #2793y oo R A0 ERMELRELNC= /<7
Y= ALTHELL, BlED, RoMELEORUBE L =7 vy=LHT5LRENS
By ZAZHLENSTELENSHD, fnds, EROAEHFOBME N B oL Ko RE AR e
(][ P

Moore (1935, 36) i Echinus esculentus T3 46~79% OFEHETCEERILESEYHETH LN TE
foo BAPEF % £ 9% 9 = THER2%, W 7 =Ti% 8 ELL Lo 4 oMtk i 290% L LE v g%
THENTEN, Echinus esculentus o EFEH5 0 AN Ao 8 0308 iV B8 THDE &k o X V3P
L% Znntz, iy =B, Mok, EotFREOHE D X VBT, RO
FHME Bk %h 12 Moore (1963) (3 Lytoechinus variegatus Tk, F4FEELTHHEATES
Ry AW o e TE ot FEEb= VT 7 vy =izon T, HYUHOEEAYF- TR,
BRI N EEELEZbH TR, Y=CHCHBETH0E L ToRENEL, v=DfBic L
7T, ¥ A-HTH-Th, £ERGOHRICI > TRESZLDLEELBR S,

Ak (1929) (27 4 v =olEEH, i, HEROEHIFICOVT bL{BREL, RREFHOMEIC
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DWTIE, | ok RN (AFE) AEILOES EUunICBRT 2 oI VW T NS D - LTI
HHMIERMETH D, 2HEEAEL B4, HAECZL FNCEAOLRFAMBIL, FIEIY
T OTHE R DA R i TN (B s 2 450 HBEY B 2 EAVTRETHAE, A REMLY BN
THbHe | EMRTWEB, ARRT I T=2DE@FNLETIIFI=, avFhav=, A7vy=, FYVAY=T
LM N ORLI A Z EEMELTEDY, chboy =EEHOBROFH LA IR ThiEs
LA FHEy = LAROKREABORDTHEE DL EEL RS,

A (1966) (THYEF 2 AT HF v = DFEA LA EZOMFBICOVGTRE L. By =X HERLD
LHETHEAY VS 2 bR 3 (Fig. 5) o Lo LRzl 2 0 CIEM L TE v 4 4
54k v = DREOEHELCOVCTRELSV LMAMCINTEL T, CACREERMN, EERMCGLT
MEORELXB LT D Z LARETCHS,

¥ =

L. RS 2 5 F4&y =% biolil s LT, BCR bR 2 BFEFOHE, v=0fFalkzs
IZOWTHFRE L 12,

2. ARl o EFEMEEN, B, Qoo bh, Ehodsa L THL . AFERFOELT
FRMARL, S0/t 1l ~3 HollicBlah, AREGOBIZE - Ty =DESERT LN TE
bo

3. E5AEFEOLREREREOBIEIL y=0.06lx (x=8F, y=H5%HEoEE oXtrT
ZENTED,

4. FNEF 2 A7 Y =04 LR EOMERKO LB D THE,

1 #£—16.4 mm, 2 4—35.7mm, 34F—46.2mm, 4 H£—54.2mm, 54i—62.6 mm
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Studies on Fungi Isolated from Manufactured Marine Products.®

XV. Effective usage of antifungal materials.

(2) Effect of combinations of sorbic acid and sodium

chloride to the growth of fungi.

Teruhiko SATO
(Hokkaido Hakodate Fisheries Experimiental Station)

The effects of combination of sorbic acid and sodium chloride to the growth of fungi which
isolated from the manufactured marine products and having the resistibility to sorbic acid and
sodium chloride were tested in vitro. The results obtained are summarized as follow :

1. By speceis, somewhat differences were found in their resistibility against sorbic acid, sodi-
um chloride and combinations of both chemicals. But use of combinations is more effective than
individual use of those two chemicals,

2. The almost tested fungi were inhibited by a combination of 250 p.p.m. of sorbic acid and
0.5-1.5 mol of sodium chloride. Namely, Asp. niger was inhibited by 250 p.p.m. of the former
and 1.5 mol of the latter, Asp. glanucus was by 250 p.p.m. and 1.0 mol, Muc, sp. was by 250 p.p.m.
and 0.5 mol, Trichoderma sp. was by 250 p.p.m.and 1.5 mol, and Pen. sp. was by 333 p.p.m. and
2.0 mol respectively.

3. There are some species of fungi which can be grown up in high consistency of sorbic acid,
but growth of those fungi was controled by use of a combination of sodium chloride and sorbic
acid in low consistency.

4. As an antifungal method to the artificial seasoned marine products, it is more desirable to

increase the amount of sodium chloride in use together with sorbic acid.

] B

FELATHD kT, B &R D A O ERR R oI LA iREE e ov TR L £
OFITEE L 0 O, o ChElEr Py v Aty A EvEREORIC L D, (kS Y Y A oBBE
Ly vBOMSROML b KE, HEIWCP R R B,

ARBICE L TIE, IS AL ABRE IOFOMoBMNcE L) GEL ED S, KEFRNE
B REEL % Zbhh, YA EvBCEHiom LBbh sy e L LT, HilkF Py T A
EvaE VI B0 ERFHICE JF TSR LORBRHHIEREC S ClRFEE A o0 T, FORE
ST TS

* The title of this series was changed as this from this time.
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® OB F E

1. E#ofEs
KE AT IS L RERB 20 % i 0 Czapek Agar il L7z,
BRI (1) v & oK — v L U (VA E YRR VRV, Ve vERRNCIRED 2 h
FR BT 1/4,000, 1/3,000, 1/2,000, 1/1,000 # M4 ME Mz i L 22,
(2) Mtk bV v AKKE- Bk + U v Ad Eh FERERNC 0.5, 1.0, 1.5, 2.0 mol % MEAN ARG
Mo finL 7o
(3) Mfer b Y wa, v CREHFE MBI (1), (2) OovA e vBRERET Y Y ARE
A B, R R BRI A IR i i o L #o.
2. fER» e
Wil (Bllg 107 9 BRI L, 27°CT 1 MIHIER L 12 Asp. niger, Asp. glaucus, Pen. sp.,
Muc. sp., Trichoderma sp. O#K o b - THER A € & L1z,
3. Wik
SEAR IR ks 2 OV BB A R 9 em @ v 4 — WITIEA L, HHBE S R RTEEHC, HH0 100
1SR Lot E ol A 1 iR L . 3E S TElERE L 2T CoERE P TRBCHE L,
1 MEEEE L o b E R0 8 s L URTINBIC >V TSR L 1.

HRERBLUEE

FEARHEEE L, v A v EEEEHE (AR K IER s v A ¥ VB 174,000~ 1/1,000 Fbn) , Hafbs kv
AR (GEA R A e P Y v A 0.5~2.0mol M) BLOY A Y VEEEEEF F Y ABEEES
Hb (A AR I v oL & VEE 1/4,000~1/1,000 EHifk+ U 74 0.5~ 2.0 mol #H&wIHEN) t&D
Rk A R TR B L T, » EREOHES LUREREOREFC oL THERG LR
1 ~5£DERDTH D,

Table 1. Inhibitory action of the combinations of sorbic acid and sodium

chloride to the growth of Asp. niger.

Concentration of sorbic acid

Concentration of

sodium chloride (mol) 0 1/4.000 1/3,000 1/2,000 1/1,000
0 it it H Ht H#
0.5 i H # +b +
1.0 1iit + e =+ =
1.5 H = = = =
2.0 + = =S == =

Table 2. Inhibitory action of the combinations of sorbic acid and sodium

chloride to the growth of Asp. glaucus.

= - Concentration of sorbic acid
Concentration of ——

sodium chloride (moli 0 1/4,000  1/3,000 1/2,000 1/1,000
0 I H +H $ = =
0.5 HHE & = = =
1.0 | i . = = -
1.5 it = = = =

2.0 H e = o =



Table 3. Inhibitory action of the combinations of sorbic acid and sodium
chloride to the growth of Pen. sp.

o 3  Concentration of sorbic acid
Concentration of . =

sodium chloride (mol) 0 174,000 1/3,000 1/2,000 1/1,000
0 +H + 1+ ;2 +
0.5 + ++ + + +
1.0 ' +H + + + +
1.5 ' H + + + =
2.0 ' + : - - -

Table 4. Inhibitory action of the combinations of sorbic acid and sodium
chloride to the growth of Muc. sp.

. Concentration of sorbic acid
Concentration of

sodiumh cloride (mol) 0 1/4,000 1/3,000 1/2.000 1/1,000
0 e 4 i it 1
0.5 + - ~ - -
1.0 | + - - - -
1.5 - - - = -
2.0 - s — — -

Table 5. Inhibitory action of the combinations of sorbic acid and sodium
chloride to the growth of T'richoderma sp.

g Concentration of sorbic acid
Concentration of -

sodium chloride (mol) 0 1/4,000  1/3.000 1/2,000 1/1,000
0 1 1t it e H
0.5 1t H H +Ht -
1.0 # 1 ¥ - =
1.5 + - - - -

2.0 — - _ -

(1, Asp. niger

M1 X B L Asp. niger 374 ¥ YR IUHIEF + Y 2 AV A LABR 5. Thbb, HiC
V€ YMEH DB F Y v ARENLAEIC BT, FhERAARRARE OB REFLR
HIRELXRL TV 5, L LEEOHREHIZ ST, 2k ) B MEHE 2lFEI L08R 605,
AR 1/4,000 EHHES P Y 74 1.5mol PERABHECRFIIII# SN, ¥4 € AR 1/3,000 LiE{E
FYU %A LOmol I TREARED, 1.5mol OffMTH#EERSD, ¥4 ¥ v 1/2,000 HHHIX
TiFECEEIZH D, YA 2B 171,000 HEF kY 24 LOmol A TEFIZAEEAE, V1
EYREOERE - ot Hick Tz, #Ek+ Y 24 L5mol LLETRFIRALA .
(2) Asp. glaucus

H2Fz B E Asp. glavcus (37 4 € YRIZH L TEIE BRI gey 2, BB B U 2 AV
HitEA A ohd. YA € YRIBHTIZ 1/2,000 SMTRMIEARICL D, 1/1,000 FITRFMES L
TeBe il b9 ¥ AR ST, 2.0 mol EMTHEFRMH S h ¥ REFCERRENADIS. V2
EvRRLMES P Yy APHIEiC VT, V4 E VRE 174,000 SR R Y 7 A 10 mol FRINESITRE
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HIAEE R, ¥V AE VB 1/3,000 Ll EoRnEBTIREl> -V Y 4 0.5mol MTEAZALR
eIk h TV
(3) Pen. sp.

3Kz AL Pen sp (kv ¥ vEsIOHIEF b)Y AiclVGCEREAR GRS, Tiobh, AR
Bl BT h s v A VR 1/1,000 BB RS PV YA 2.0mol Fc SV TIER e EE L TH
B Linl, YA€ vBEdidbs b U affiEs Iz, v VEE 1/4,000 (LS F Y 7 A2.0
mol FEIEESHTRTEIEShE2, tBRREnabha, v U 1/3,000 (LS R Y Y 4 1.5 mol
WIS TRRE AR E R, BEr F Y v A 2.0mol OFFAINMTERLINHEh DA AbRE, Y
NEVER 1/2,000 b R Y v AofEEESC I CTIE, YA E YR 1/3,000 SRS F Y v ABRHIES
R/ R 35, vor e v E 1/1,000 EHife F U 74 1.0mol FENHEEMIC ST Pen. sp. (X
BEEHEIL TS,

(4) Muc. sp.

HAEC LD E Mucsp. (170 € vEBCH L CESIEN A BRDH, Bk b Y v Ao 1.0 mol #
IMBETREGARICAD, L.5mol FiNEECRFEINEShTwd. Y& vBEEEF b Y 7 A0
ko7, ARBRoHHcETFR T~ CES LA L 2EENRE{ABRS,

(5) "drichoderma sp.

Bs R LA L Trichoderma sp. (L A € YRECH L Cidici 78 KPS 2 bR b, Hifkr 1+ 0>
sz bhEHCICiifESZBR DA, 2.0mol HFINEEICE G TRERM#EX D, v 4 £ vfEElTE b
Uo7 APFHEESC BT, v A Y R 1/4,000 MBS U s 1.0 mol MBSHITTREEERARICLD,
ik r Vv v 4 1.5mol FHinpiAEHCcREFIZHE SIS, v v ¢ Vi 1/3,000 H5 ik 1/2,000 &1L
F U wa 1.0mol FiMAMETRE R A IMEIXR, ks r VY a 1.5mol HNPHHE TR
I E RS, YA E Vg 1/1,000 LiEe+ 0 v 4 1.0mol FHinfAEcRERTIIIEI N LEFHIZADS
P (7 g MRTR

PLEDFREI YA EoMBIc L h, YA v, Hibs P 2B L0 EOHMIC IS A CORTFICE
FETHEERALL, ChALRBREFERALCSEG LD, HATAC b k- THBEHORE X ) EKRE
TRy EOREFIRMHE, rollEIhI0AABRD,

Yo E vEsEEET P Y Y A0BEREStIC ST, Y EVEREMES P U Y A0 CREINIERERE
LOMFEAMET L M6 KDL DTHS,

Table 6. The lowest concentration for the inhibitory action of additives

combinated by sorbic acid and sodium chloride to the growth

of fungi.
. - . : Concentration of Additiues

Speciss | Sorbic acid Sodium chloride
Asp. niger 1/4,000 1.5 mol
Asp. glancus 1/4,000 1.0
Pen. sp. 1/3,000 2.0
Mue. sp. 1./4,000 0:5
I'richoderna sp. 1/4,000 1:5

CORRLDEELAOHEIS SRV L 2 VR 14,000 FRINBYE LHAES b Y ¥ A 0.5~1.5 mol #inift
ERPERTETRIEEhTVA, Ticbhh Asp. niger R A EVEE 1/4,000 b+ Y YA 15
mol, Asp. glancus {2V A Vg 1/4,000 245k 19 %4 L.Omol, Muc. sp. V7LV 1/4,000
LR+ 2V A 0.5mol, Trichoderma sp. 13V 4 € 1/4,000 28k Y o4 1.5mol ik
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HTEhEFhREEE S, Pen sp. (27 4 € V8 1/3,000 Lk + )9 4 2mol FHinpific X
DRHERAYEh, fhotE» C LV EREALGRAEY, LROEEF Y 2 208fIc L b Y E VAR
OB R MET S FR L E (Abh,

SR EESVLAEECH L TRV AERRT S €% Aspergilius |® L Penicillium BTHY, Mucor
BIohboh Cic~T5 <, Fung Imiperfecti i Z 0ijFoplichizb, KHrizE gLy nd
A hICRFLCHEGCEEER R T ERRABRE I L REHT B, o, EFVREEAERSL O HE
L COFBELC KT HREFRELX LD L, LA 0 CAHFEETEES», HBEFEORTHIED
LOHHL, HEF Y AT O#E D EEXEHTUE, —, EELVIAM 2 ARTI O ZEL
7oA EionT, Y4 v vEBRIEFIORTICE ZETERC W TEH LCER,. Aspergilius |®o
CicH# LT Penicillium Bo# B HE<, Mucor I, Fungi Imperfecti (X% o7
X 22 CELBRDH, Z05 biZHWGEEXTRT 4 € (Trichoderma sp.) Z3EHT\5.

IhHORRLVBEAOZICL - TH e RERIET 5122, i h OEVRENERI R, 12
EOMBIC L » TRHMERESFRC SV TLRHZIUES v » €455, BIEgFIo R W
LT, ARYBECHEHTILEELHE IR TVA25, BREODEY IS es L L TR
HEOF W L ORI, HMEERE S oBHc v TR LR, Y cd~f o<k v 4
(L7 0 € vREOB B A E T A EAES bR, ¥ 4 € vERCHE B0 H D 4 S Ok Y
YAOHEIZLD, YA YBORBECRTA IS LOME TS - L lst.

—A KSR T, fEOFINEO SO LA EHLAIHIA TGS, Lo LB R
H4HTEH CRBRECIEDH S H €A ABNAY OT, PO fthis LOBEEOMHIC L 555
EoHHEED LT, 2 TIhbod DL RIFIZTEHMAHD, Lich - TREIRLS V14
VRO SR o, REY S35 E LIS, ThAHEER < oM X S iR Lok
SRR A U A C B EBBR S,

B L)

Y sk T Y Y ORI R, Bk PV YAl HEIC X 0¥ LU SR B Sk
OT, AT VA YBHHEEF P Y A cikiEoB B H E5 6 (Asp. niger, Asp.
glaucus, Pen sp., Muc. sp., Trichoderma sp.) #fils €& L, HARH (BER20%%Mm Czapek
Agar i) v 4 € URE 1/4,000 ~ 1/1,000 % ERRSNC o foi5il, k> P Y o4 0.5~2.0mol %
FAREOIZ AN 2 o K5 3 X O 5 D I A M2 o TSI I 2 2o i A BV, 27°Cootiil Bz 1 3 RIsY
LA » CoRFHICE LETE#RE JURAREREC LT sicEdE il 2 bhififizoun
TEWTE LD BV THE.

(1) AED@MBEICLD, YA€ BB IUEEF Y oAl EEEor CEFICE LTS
Rigdh, ChBTHECERLBSICHEL T, Skt v ALy v EvBOEREOHMCE T
el CoRTIRIAS»SHEEE NI,

(2) ERHEDFLALITELF PV Y4 1.5mol HMTAZ&i2kh, YA 1/1000 T
FoRfzilkXht, LisL, Pen sp. i34t r Y 2 2% 2mol Mzt T4 ¥ 4 ¥ K 1/4,000
THIEEHT, 1/3,000 oFinRETERIMIE 2.

(3) Y2EYBCHLTELLAVREDSAHE Y sk Tk r ) 7 24N ROFHT 548
fiiz, Vo YBoERECRERIHILSh:

(4) KEMAUSOHRBGTZO oL LT, YA YEOFERE LLCRESROMNAE NS Z L0
Eibhb,
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(Hokkaido Central Fisheries Experimental Station)

d @ 8 2 o®m fif K &£ A & 9

(Hokkaido Hakodate Fisheries Experimental Station)

e @ 8 s M B oK E A ¥ B

(Hokkaido Kushiro Fisheries Experimental Station)

o i o M ok K oE N BB

(Hokkaido Abashiri Fisheries Experimental Station)

I @ 8 r B A K £ K & 5

(Hokkaido Wakkanai Fisheries Experimental Station)

WER141 %10 H 25 B B Bl
WAFL 41910 F 31 7 % 47
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(Yoichi, Hokkaido, Japan)
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Hokkaido
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