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Gonadal maturation of the sea urchin, Strongylocentrotus nudus,
inhabiting in the deep water off shore of Okoppe,

Aomori Prefecture.

Akihisa ODAGIRI, Mitsuhisa ASUKE and Kyosei SATO

Gonadal maturation of the sea urchin, Stromgylocentrotus nudus, inhabiting in 40 —50 meter

depth off shore of Okoppe was studied by a histological observation and also by the seasonal
change of gonad index from June 1982 to September 1983. The gonad index (gonad weight X

100,/ body weight) reached to a maximum in July and to a minimum in November. The sea-

sonal changes of gonad stages were as follows. Recovering stage, February—May ; Growing

stage, June—July ; Pre-mature stage, July — September ; Mature stage, October ; Spent stage,

November. The spawning period extended from late September to late October and the peak

was in October.

It was considered that the sea urchin inhabiting in 40—50 meter depth off shore of

Okoppe, may spawn judging from the seasonal changes of gonad condition. However, the level

of spawning must be low according to the seasonal change of gonad index.
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Fig. 1. Map of northern Honshu showing the location of sampling area.
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Fig. 2. Seasonal changes in gonad index of sea urchins inhabiting in 40—50 meter depth off
shore of Okoppe. Vertical bars indicate the range of gonad index.



Gonadal maturation of the sea urchin, S. nudus 3

L, BEENXZLTHXT7=TIF7 A LR
%o T3 0%, ZEEZEILI OGRS H S iz,
Lo LIEEUERBREEIC B W TRELENH ), £
e LBKETHR L T 2HEIHL EH 572,

2. EHBORABRE

AR DORENFHNZEIL%E Fuji (1960 a) o4
FHEH (2 HEV Table 1 (2R 72,

R

2R 55 A% Cld, ARE/NGEEEICIBEMAL & 3«
SRS F X HIC Ro s sl (Fig 4—-A) &
HoTwiz, 6 B 5 7 BICIZINEMIIE s &
UCRESZHL, HMEECIZIT I RBICEES LN
rREOREY (Fig. 4—B) &%), sA»59H
IZIE 2 s DIRRMIIEEICRE A ), BUEAIE %
> THGH/NERED & B P RIS 54T L T < B BUAAAT
# (Fig. 4—-C) &% -7, ZLT10 AIc A% L4
AN AT E N LAY (Fig. 4—D) 7%
D, BN THIRDHREZ Y, 1TAICIIBIMENZERZ LT
B BE I NS HM (Fig 4-E) - Twre,
OB

2 A 55 AEClE, ER/NEEICHEIEE L UK
MifuhsE CBRICRon s A (Fig. 5—A) &%

STz, 6 Bl gr L, ECEike
wAHEM (Fig. 5—B) &4h, 7A»59Hiclk
HFH/NFE RIS RS T £ ) D BUIK X % B BBAAT
# (Fig. 5—C) s & -7, #L T 10 AICIZEICHT
DRI HEA A FE/NFENAHRE T THM T 2 iy (Fig.
5-D) %40, e THKEYEI Y, 11 AICI3H0E
B Z | TREST BRI LAY (Fig. 5
—E) ru-72,

BN, BEHHRZ 5 10 HA 5 11 Bl To
EIGKiEIZ, 20CH 5 15CICTRT L2 RLTY
7z (Fig. 3.),

£ 3

KEHT A ki 40 ~50 m BT 5% 9 459
X = OEFEEMIZ, 2 A5 5 Bich T3 EER,
6 Ax 6 7 AVEER, 7 Ab b 9 AV BB, %
LT 9 A% 510 Hich U TR %38 2 e\ CREIRAY
b AICIIHEBIE 2> Twd, 2t DR
SRR S REIIRAIE 9 A T A2 510 A THOMIC, 20
BHIZI0RICH B LHEES NI,

F oM EFEE AN TI3, BRI O EFEE T
HWTT7 A, MTIZ8 AICHBLLTE N, HOH,

Table 1. Seasonal changes in gonad condition of sea urchins inhabiting in 40 —50 meter depth

off shore of Okoppe.

~ Jun

Date of Male Female Mean of shell Total
sampling I ©m m N VvV I O WM N V diameter(mm) no.
1 1982 3 2 1 4 i 70.9 10
Ju. 1 » 1 1 1 5 72.9 8
Aug. 6 " 1 2 1 1 64.0 5
Sep. 7 » 1 2 1 66.4 4
Oct. 6 » 1 4 1 1 2 1 65.8 10
Nov. 8 » 4 2 2 1 1 68.4 10
Feb. 2 1983 9 11 67.9 20
May 24 13 1 9 3 68.9 26
Jun. 13 » 5 6 3 5 63.5 19
Ju. 1 » 1 6 3 1 9 72.4 20
Jul. 15 » 3 3 9 69.8 15
Aug. 11 » 5 2 1 58.0 8
Sep. 4 » 10 1 2 6 1 63.1 20

Gonadal developmental stages are as follows ; I: Recovering stage, II : Growing stage,

Ill : Pre—mature stage, IV : Mature stage, V : Spent stage.
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Fig. 3. Seasonal changes in water temperature at Okoppe.
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Fig. 4. Photomicrographs of transverse sections through ovaries in various stages of maturity.

Fixed in Bouin’s fluid and stained with Delafield’s haematoxylin—eosin. A, Recovering
stage (May 24), a few young oocytes attached to the follicle wall. B, Growing stage
(Jul. 1), oocytes are arranged in lateral bands. C, Pre —mature stage (Sep. 7), overian
eggs become free from the follicle wall. D, Mature stage (Oct. 6), space of the follic-
ular lumen is packed with secondary oocytes. E, Spent stage (Nov. 8), an empty space
after spawning appears in the follicle. F, Mature stage (Nov. 8), various stages of
oocytes and ripe ova are observed. (Scale ; 200 xm in F for A—E)
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Fig. 5. Photomicrographs of transverse sections through testes in various stages of maturity.

Fixed in Bouin’s fluid and stained with Delafield’s haematoxylin—eosin. A, Recovering
stage (Feb. 2), spermatogonia and spermatocytes are observed along the follicle wall.
B, Growing stage (Jun. 13), number of spermatogonia and spermatocytes increase rapidly.
C, Pre—mature stage (Sep. 7), number of spermatocytes and spermatids increase and
small patches of sperm are observed. D, Mature stage (Oct. 2), space of the follicular
lumen is fully occupied by mature spermatozoa. E, Spent stage (Nov. 8), gaps after
spawning appear in the follicules and small patches of relict sperm are observed.
F, Recovering stage (Feb. 2), relict sperm is still observed. (Scale ; 200 um in F for
A—E)
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The age and growth of the spawning Pacific cod
~ in the Mutsu Bay

Yasunori SAKURAI* and Shinsaku HUKUDA

This work was done to obtain preliminary information on the age and growth of Pacific
cod (Gadus macrocephalus) in the spawning period in the Mutsu Bay, Aomori Prefecture. Age
determination was made by the cutting method of otoliths. This method for determining age was
more reliable than the reading of annual growth rings on scales and vertebrae. The ages of 97
individuals sampled in winter 1983 - 1984 consisted of seven age-groups from 2 to 8 years of age.
The Bertalanffy growth equation derived from the mean body length (cm) at each age was as
follows :

Lt = 102.8 [1 —e —029(t —0,524)]

The dominant spawning age groups of the fish in the Mutsu Bay were estimated to be composed
of 4, 5 and 6 years of age.

< %7, Gadus macrocephalus DEWAEEICE L T
X, ZHUZ THE (RRIF 1938), HHEE (F6A 1974, B
- i 1979) FRVZZEED D B, EFEHAD
FERIHFHELOSb WAL SN TS (LKA 1956,
AR - FHIR 1969), Lo L s, AMORIHEHES
HERERRAT 27251213, FIEOEVEMEE i
DL LETH D,

BHEOFHETICHE T, BanyllimzmiEL T
Wi E L, BSHET 2 g Thbn T b (AR -
HIE 1969), =5 F kg2 755, Theragra
chalcogramma T3 B AYIWHED B VS (A H 1954),
g2, BOE TR S-HIFAOBE R BIEEEL, Tt

e

AOMORI PREFECTURE

40° WI°E

Fig. 1. Sampling location ( ® ) of Pacific cod

FFEE & SEMMER L CEREFHMEIC L - ¢, HE®
W OFARY 3 TH T 5 (Nishimura & Yamada
1984),

AHE TR, LRICBEREEPNIZORIET 5=

in the Mutsu Bay.
F7ENEEL, BAOYIM &HFBIC L) BRER Y
EBIL, ZOEBECORFTZITI L LIS, b
DFERICED W TREFROBE B L UEHREBRE H#E

* 7L k% fE (Aomori Prefectural Asamushi Aquarium, Asamushi, Aomori-shi, Aomori-Ken)



10

SAKURAIL, Y. and FUKUDA, S.

Table 1. Comparison of weight and length of right and left otolith in Pacific cod.

Number of individuals (%)

Sex Total Right> Left R =1L R<L
Weifght Male 42 19 (45.3) 9 (21.4) 14 (33.3)
(o)
otolith Female 29 13 (44.8) 5 (17.3) 11 (37.9)
Lenfgth Male 42 16 (38.1) 3(7.9) 23 (54.8)
O
otolith Female 28 9 (32.1) 0 19 (67.9)
E [ o FEMALE  N=28 L7,
-7 * MALE  N=a2 . Mkt sz h7 ), B oS L IS % T
= S s P W BRI+ & — BB I, 30 A
350l B AR ELI BRI C B AL L BB,
s20r
u [
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wo [ o’ DIEREE LRI (E T 2 BEROW A il S e
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Fig. 2. Relationship between otolith length
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Fig. 4. Sections of the otolith in Pacific cod.

A. 2 years of age, BL:279 mm B. 2 years of age, BL: 365 mm
C. 3 years of age, BL : 540 mm D. 4 years of age, BL:575 mm
E. 5 years of age, BL: 615 mm F. 6 years of age, BL: 770 mm

G. 7 years of age, BL:905 mm H. 8 years of age, BL : 935 mm
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Table 2. Observed and estimated body length (cm) by age group in Pacific cod collected
from December 1983 to January 1984.

Number Body length (cm)
Age o
individuals Mean + S.D. (range) Caluculated*
1 13.3
2 3 29.8 + 4.88 (25.0—36.5) 359
3 5 52.8 + 3.50 (47.6—56.5) 52.7
4 26 58.8 + 8.23 (44.1-76.0) 65.4
5 29 66.9 + 8.32 (53.0—82.5) 74.9
6 17 738 + 9.53 (52.5—83.5) 81.9
7 13 88.2 + 3.78 (82.0—96.5) 87.2
8 3 92.0 + 6.02 (84.0—98.5) 91.1
= Based on Bertalanffy growth equation. ~
100 Y LEA T ENAHMMER R e L d - 72,
I . -7, hELHOE, HOESOMRIZIAGOT
€ < FORHANEO T & A 72, HATE & KR (Fig. 2)
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Sl e, LAz, %b, DI CHEEEE —$EL TR R
@ 72
%% (BL, cm) HAEK (OL, mm)
lw=102.8cm OL=10.35+0.141B L
r (N=72 r=0.894 P<0.001)
T fhE (cm) tHAHE (OW, g)
BLt (em) OW=5.49x10" ‘BL"*
Fig. 5. Fitting the Bertalanffy growth equation (N=73 r=0.962 P<0.001)
to the Pacific cod data by the Walford ZEEMWEOE ANE{G % Fig. 4—A~H [2/RL 72,
graphic method. AR HFN 3 A5 B & B I 0 R NI A X

100k B, HA &2 Fig 4—A 0 2ifa s,
o WTNLBRESBEINZ, 20 &, ZTFICH -
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50| M EHEIBEI N, L, WThofsd,
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LAMIEIC, & HIZEER HINT L 22 iAUC T
AHBETHLIBEN ED Tz, TDOZ e, ZDH

(ecm)
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Fig. 6. Growth curve of Pacific cod. Open FWOFARDIE T T2 18 T2 TR 2

circles are the average body length LNEKAT - 727, feistbfal: Fig. 4 — H o 8 s.T

‘\’/fertli’f;‘f;r:g:m‘; ;‘f;a;ggeeofgrt‘)’o‘:fy' bote, FEOHTULAED b S EHEHARS = &

length of the fish. The fitted curve BRI S, F72, HHEAGLHCIESRANGS

was obtained with the Bertalanffy B KEIRTT 22 EA2HREE N Tw 52" (FEA

growth equation. 1974), HA OYINFE S T3 L ) FEOE W ERA L
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Fig. 7. Total body length distribution of spawning Pacific cod migrated to the Mutsu Bay in

winter 1983 —1984.
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Distribution of Laminariales plants along

the coast of Aomori Prefecture.

Masahiro NOTOYA and Mitsuhisa ASUKE

Ten species of Laminariales plants have been recorded from Aomori Prefecture : viz.,

Chorda filum, Laminaria japonica, L. religiosa, Kjellmaniella crassifolia, Costaria costata, Agarum

cribrosum, Ecklonia storonifera, Alaria crassiforia, Undaria pinnatifida, U. peterseniana. The coast

of Aomori Prefecture can be distinguished into three areas by distribution of Laminariales

plants as follows; (1) The area of Laminaria japonica distribution, from Shitamae to Tappi,

northern part of Japan Sea, Tsugaru Channel and Pacific Ocean. (2) Lacking area of Laminaria

japonica ; from Shitamae to Oomagoshi, southern part of Japan Sea. These coasts seem to be

infuluenced by warm current. (3 ) Mutsu Bay area ; only distribution of Undaria pinnatifida and

Chorda filum.

ERRICEETT 52> 7EEHO SIS L €
i3, W<OohFrF2WmEVRLNE (B 1902;

Aii% 1911 ; fiH 1946 ; &&)] 1959 ; N 1971), L

L, BREBRICEFTIMHECOVWTIIS, =0t
BEEYRCE, (TR 1970) LSMIRbBZ2 6%, 22T
FEHLIIINZE TICBLMR L FREIDEDER K
IZBY 28 (OKAMURA 1927 ; YAMADA 1928 ; [ifj
k¥ 1936 ; TAKAMATSU 1938 ; /i - i 1963 ; H
e 1969 ; KR 1972 ; JKEEFT 1977, 1978, 1979,
1980, 1982 ; FHARE: 1983 ; 1984) oAb > 7 H
HHDER, FHICOVTHEN, Zck-» THEHRE
EEHOFHICOWTLEEL2RATDTHRET 5,

R L BE

Table 1 (2R & )ic, HEREBBRICEETSEa>
7B 3R 8EI0KMESH N, ZosAid Fig. 11
RELBYITHD,

LTI &FE5AOREUC DWW TN B,

1. Chorda filum (LINNE) LAMOUROUX )L &

KB BT 2 54613 BAMIGE, SRk KR
LD, BEREBEB I UVARICED LN TWEDS,
BHE (1911) 10 & % L AREIIAFIZITEIBRICEL,
B LNESCALFICERL, $DRKNOME HFL
ELTHY, e (1971) RIbEEOE&BRICERT
B EEHREL TS, -5 THRRIZBWTLLIBE
WHABCEEEHBEING,

2. Laminaria japonica ARESCHOUG <>/
PEELOFELEE Y L CLEBERED L KFEF
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LU EEE DT A RED LN AR E L T3 HARENT
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BEORERTZEVHLNTEY, RRICBWTII=
AR &R (1967) 10 & 3 L ERBRIGE, b, 475,
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Table 1. Laminariales plants along the coast of Aomori Prefecture.

Family Genera Species
CHORDACEAE Chorda Chorda filum
LAMINARIACEAE Laminaria Laminaria japonica
Laminaria religiosa
Kjellmaniella Kjellmaniella crassifolia
Costaria Costaria costata
Agarum Agarum cribrosum
Ecklonia Ecklonia storonifera
ALARIACEAE Alaria Alaria crassiforia
Undaria Undaria pinnatifiba
Undaria peterseniana
e, KM, BRZF»S5H5N2KIIHFHEE L U 5. Costaria costata (TURNER) SAUNDERS X3 £
O WIS DML L WEE =2 > TORE LR ARENGHIE=2 > TOENEIZTEBETH S, H
T25, BEREBLUCBRICBW TIEI K, Fhruv ARSI TR, @8k, KEERREIAFZ
RY 2ar7HRERYD, KFEFERRIZIBYTUIAN~ TRDHHLNDY, EFERIIKNFEFELRICELC, FiE
DB FENHEEITLT, BHHL, ERORVI VA R B ARG E T3P WiER 2 E8H 5 b,
var 7P EEE L L v,
AKBIZBIT 23> 7TOEET L KEIKEFERT 6. Agarum cribrosum BORY T F 2
12 20m, FE®EKTIZ30ON (HEETRLN, Wi FREBGBICET LT A 3REEoREL SN
LAEED Z IS HNRBCATE THHL T B2 Eh° 2 Agarum cribvosum f. rugosum 5T+ » (ILH
BHENTH D, 1974) 1234 T 5 L DDA T, KD LEDIE
RE* R TEHRICER IR TRONG, ZOENEE
3. Laminaria religiosa MIYABE #Y 2a>7 KiEIZMbD 2 > 7 BRI X THEL, KiElI5m —30
HAE, TRILLEOREZBROITEBREICETY miZEFIRDH LS, —

EHLN T3, LIl BV TARHIT B AREBIGFEIC
SRR END Y, RETERFEERRECLAHT D
ZEPHLENTWS, L, AMzzngc, —i#%
WA TEIEDN—FAD T > TIZ DT Z DL
FHOWTW AR H Y, <2 TOBEEE REK
HHZNZLNL EHEIND, SHEICHML A
WULETHD,

4. Kjellmaniella crassifolia MIYABE # = 2

FHRBICBIT 2 A543 SRS H T 2 =B
P HEERBICESINREICREO S 1L, JLHEE Tl mEBRIC
EEBRIG OV ERL S ZWICEDLGE (R
1959) TH Y, WiHE & LICEEEEL FLE T 5 K
SAFBIIRHIITH 5,

7. Ecklonia stovonifera OKAMURA VT 5 2

AT (1936) (& 2 HABFRENHE L SN THY,
HHRBICBWTLEICHARICHET 2 88122 5
B, ZHUSMNS L FREEOWIKICEHT 26 %
TR E TEFL, KHEIBHIAFENILR & HEWS
na,

199m DEATA S 155 72 gS (B - FH 1938)
DB DA, RHETHERTIIKES m» 5 25m £ TK
ELRBENRON, BROERB L UBERIIEAMI

@y (BBFA 1984),

8. Alaria crassiforia KJELLMAN F4 4 Y

IR ERE TLEREI N TS, *
D) LERLBEICHHTLHET, FRECBVYTTER
HER, S50 5 HDGR L KFFEREICR 1L, £
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Chorda filum

[e]
Laminaria japonica ---eeeo.. °
L. religiosa «oeeonennennne o
Kjellmaniella crassifolia ---w
Costaria costata oo a
Agarum cribrosum ---eonee. a
Ecklonia stolonifera -....... ™
Alaria crassifolia --.coooneoe x
Undaria pinnatifida --....... °
U. peterseniana -..coeooeoevee °

Fig. 1. Distribution of Laminariales plants along the coast of Aomori Prefecture.

1. Oomagoshi, 2. Kurosaki, 3. Iwasaki,

6. Kitakanegasawa, 7. Shitamae,

4. Fukaura, 5. Tanosawa,

8. Kodomari, 9. Horonai, 10. Tappizaki,

11. Utetsu, 12. Miumaya, 13. Imabetsu, 14. Horozuki, 15. Uda, 16. Futatsuya,
17. Okidate, 18. Gappo, 19. Harabetsu, 20. Asamushi 21. Moura, 22. Natsudomari,
23. Ushitaki, 25. Hotokegaura, 26. Sai, 27. Oomazaki, 28. Oomabentenjima,

29. Hebiura, 30. Ikokuma, 31. Shimofuro, 32. Sekine, 33. Ishimochi, 34. Iwaya,

35. Shiriyazaki, 36. Shitsukari, 37. Shiranuka, 38. Tomari, 39. Same, 40. Kanahama,

A R E CIRBHR T2 5 10 mAHE F TICHEE %
Py %,

9. Undaria pinnatifida (HARVEY) SURINGAR 7 7 X

SANIARHOITNT IR L S5, RERREICE
WTLHMNEB L ERNOIREEBICED H5ILTW 5,
I ZEERD RPN T H X R WF > T T 4 AR
RO EH R S, BEARTE TN, %EI N
ENETNEEVRLNS,

10. Undaria peterseniana (KJELLMAN) OKAMURA
TAT AR
EEOITFRMEOST, K, KM, B, KFH¥
RDEAMTENTNIREZ 3B L T 5%, %

DEFAEIZ 20 - 25mic R NEBRIZERICAL
Vv, F 72, ZoOMUZACEREIR R b OWMEII L CHR
ISR 0dLIR E RS N5,

Dl ZhEToR#ieEasLNBEERYEI LD
3k, KENBRIZEET S 3> 7B SHmD b
KELEODWHUZHT B2 EHTE S, B, ()=
a7, RV AT, AV AEOFMINEEND
W e LT BAMO TRILALY & #EkE L oK
SRR DM T, —HMCIRERED Y LT T AR T &
THADEEVRSNE—F, ERHEOEFLRS N,
FEREW IR ET 2IRETICH S, 23> 7, K
VAAYT, AV RAHEORREENRS L 1L VTR
LI B ARG R T, RO Biymmd, 1ZEA T
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Leveillea jungermannioides (HERING et MARTENS) HARVEY

(Ceramiales, Rhodophyta) in culture.

Masahiro NOTOYA

The life cycle of Leveillea jungermannioides (HERING et MARTENS) HARVEY was completed

in culture and revealed to be basicaly

‘Polysiphoniatype”. The growth and reproduction of

tetrasporophyte were examined under several temperature conditions. Optimum temperature of

tetrasporophyte appeared to be 25°C. Under the above 25°C condition, the life cycle was completed
within 2 months under a 14:10 (light : dark) photoperiod and 2000 /x in modified GRUND medium.

Leveillea jungermannioides (HERING et MARTENS)
HARVEY ¥ %37 7 VIZHERR THABREN R > &
T IHOB EICHEL Tw b, EHEOBETIE, *
DI E A EHRBIRD W55 B 2 FF O TH - 72,
AT (1912, 1928, 1936) (LA, o MF#5 &
UREFEHC DWW TIRURSRFEH 2 L Ty 295, MRS
BRI DCTORMIT L . £ 2 THEAISHFRBEMN
BT SR TRz MR TN R 2 A, Wi TFiRo
AR, BBICEB JIFTKIBOME TN, FIoEES
PERER DL LN TELDOTHET S,

e & ik

MEHE 1984 4 2 A 1 H, #FANPH ka0 HET |
BPRTABES mn IV EZ7OK EICHEEL Twizd o
Thd, REHImOKRBIKTH - 20T, HKEH
DM & R UEAC T B 72 9%, KIR15C, BB
1000 lux HF T 1 BEMI TG EEAT - 72, Fizicii
L7z @RS 2 g 0 ), BUREHT THES
HkFEL 72, ZOAMER 5 MY R L 72 #EE, (21T
wHkRHL ZEHTER,

Table 1. The growth of apical fragments (5 mm long) of tetrasporophyte under 2000 Zx and

14 : 10 (light : dark) photoperiod for ten weeks.

Temperature 10°C 15C 20°C 25C 30C 35C
Length (mm) 29—-33 41—45 53—56 69—75 78—96 e
Number of _ _ -~

stichidial branch 4=5 12-15 4995

Number of branch 1 1-3 3—5 4—6 1-3 -

Data of five individual in each culture vessel.
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Fig. 1. Leveillea jungermannioides (HERING et MARTENS) HARVEY in culture.
A—G. Various stages of tetraspore germlings : A. Liberated tetraspore. B. 7—

day—old tetraspore germling. Early stage in the development of initial main axis (an
arrow). C. 10—day—old tetraspore germling. D—E. Male gametophyte in mature stage.
F. Female gametophyte. G. Cystocarpic mature plant.

H—J. Various stages of carpospore germlings : H. Liberated carpospores. . 7—
day —old carpospore germling. J. Mature tetrasporophyte. hf : holdfast, pro : porocarp,
sb : spermatangial branch, st : stichidialbranch. Scale : 250 um for A—C & H—.J, 100um
for D—F.
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Fig. 2. Unusual thalli of Leveillea jungermannioides (HERING et MARTENS) HARVEY in culture.
A. The thalli bearing spermatangial branch and procarp in 15 day culture.

B. The thalli bearing young stichidial branch and porcarp in 15 day culture. pro:
procarp, sb: spermatangial branch, st : stichidial branch. Scale 250 um for A & B.

R ERAICE LT TRKIBOMELFANL 125, K
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BERA & L, 323EMUC 13 GRUND sk Fvy, 138
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RO EEFEWIM IS 3R S e - 72,

L Eo#t R b AMED R & IS B 5 ol ki
134 25°C L& L7z,
2. R

B DREFEIC & > T 25C D&M TR L 72 Bt 5
P05 R 2 Bl S e 7z, D95 BT I3 E R 130— 160 um
DER CHA AR EL T (Fig. 1-A), 2nso
o 13 558 1 SEB T RIFERD Tiid b BEADRRE
W 23K E 20 D), RN T ¢ Eofiilas btk %
WL 7z (Fig. 1-B), oz gicEEERT 5
FH o7 (Fig. 1-C), Z oMo EBHEIR
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B33 % 21 BRI BRFRORS 3K 2em i
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s L7 (Fig. 1-]), WsrHa 7203 1 BEEIC 4 13
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type” 4 b 7 BRIDEIER R L 725, W AE Platy-

thammnion yezoemse 37 7+ (HEZE 1983, HEER
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