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Recent ostracode distributions in Kumihama Bay (brackish lake)

in the northern part of Kyoto Prefecture, central Japan

Tetsuro Masuma' and Katsura Yamada'

Abstract: Recent ostracode assemblages in Kumihama Bay, which is an enclosed bay in the

northern part of Kyoto Prefecture, were investigated based on the bottom surface sediments. At

least 101 ostracode species were identified from 42 bottom samples collected from the bay and the
Sea of Japan off the bay. Seven biofacies (BS, AX, CS, LN, NC, XP, and LS) were recognized on

the basis of Q-mode cluster analysis. Very low density of ostracodes and allochthonous assemblages

(biofacies AX) were found in the central part of the bay and in its surrounding area at water depth

deeper than 12 m, respectively. These areas correspond with those of dissolved oxygen < 1.0%,

suggesting that very low oxygen level causes ostracodes scarcity in the central part of Kumihama
Bay. At a water depth shallower than 10 m in Kumihama Bay, five biofacies (BS, CS, LN, NC, and

LS) were determined. Grain size, water depth, and salinity may mainly control their distributions in

recent Kumihama Bay.
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Fig. 1 Map showing the study area and depth
distributions in Kumihama Bay. Black arrows mean pass

of sea waters which flow into the bay through Mitoguchi.
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Fig.2 Map showing sample localities.
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Table 1 Details of sediments collected from Kumihama Bay and the Sea of Japan.
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Sample Date Time LO“(%}‘)““ Latitude (E) de‘;ﬁ‘?‘”m) Description
KMO1 |July 19,2007 10:15 |35°39'07" [134°54'14" 12.6 Yellowish brown well-sorted medium—grained sand with shell fragments
KMO02 (July 19,2007 10:04 [35°38'37" |134°54'02" 5.1 Yellowish brown medium-grained sand with shell fragments and plant debris
KMO3  (July 19,2007 9:57 |35°3829" |134°54'00" 45 Dark reddish brown medium—grained sand with shell fragments, plant debris and pebble
KMO04 (July 19,2007 9:46 [35°38'21" [134°54'00" 33 Yellowish brown fine—grained sand
KMOS5  [July 19,2007 9:40 |35°38'14" |134°54'01" 82 Plant debris—bearing black sandy mud covered by olive layer
KMO6 [July 19,2007 9:31 |35°38'01" |134°54'04" 33 Dark gray pebbly medium-grained sand with amount of shell fragments
KMO07 (July 19,2007 8:56 [35°37'45" [134°53'20" 2.1 Dark gray fine—grained sand
KMO8 [July 19,2007 9:06 |35°37'56" |134°53'28" 43 Plant debris and shell fragment—bearing greenish gray fine—grained sand covered by dark reddish brown layer
KMO09 (July 19,2007 9:15 [35°38'03" |134°53'36" 5.1 Plant debris and shell fragment-bearing greenish gray fine-grained sand covered by dark reddish brown layer
KM10 (July 18,2007 9:23 [35°38'13" [134°53'46" 6.3 Plant debris and shell fragment—bearing greenish gray fine—grained sand covered by dark reddish brown layer
KMI11 (July 18,2007 | 16:22 [35°38'14" |134°54'17" 9.6 Plant debris and shell fragment-bearing black sludge covered by 1 mm thick yellow brown layer
KMI12 (July 18,2007 | 15:55 [35°38'13" [134°54'36" 145  [Plant debris—bearing black sludge covered by gray layer
KM13 (July 18,2007 | 16:05 [35°38722" |134°54'39" 16.8  |Black sludge
KM14 |July 18,2007 16:15 [35°38'05" [134°54'33" 104 Shell fragment-bearing black sludge covered by yellowish brown layer
KM15 |July 18,2007 15:36 |35°38'14" [134°54'49" 16.6 Black sludge covered by yellowish brown layer
KM16 |July 18,2007 14:52 [35°38'15" [134°55'01" 19.1 Black sludge
KMI17 |July 18,2007 | 10:26 |35°38'17" |134°55'08" 19.6  |Black sludge
KM18 [July 18,2007 | 10:08 |35°38'19" [134°55'25" 13.9  |Plant debris—bearing black sludge
KM19 |July 18,2007 9:54 |35°3822" [134°55'16" 157 |Plant debris—bearing black sludge
KM20 |July 18,2007 9:38 |35°38727" |134°54'57" 18.6  |Plant debris—bearing black sludge
KM21 |July 18,2007 15:05 [35°38'09" [134°55'17" 19.1 Plant debris—bearing black sludge covered by yellowish brown layer
KM22 |July 18,2007 15:14 |35°37'56" [134°55'26" 120 Plant debris—bearing black sludge covered by yellowish brown layer
KM23 |July 18,2007 | 15:24 |35°37'47" |134°5527" 1.9 Pebbly sandy mud with shell fragments
KM24 |July 18,2007 | 10:39 |35°38'07" |134°55'02" 17.1 Black sludge and plant debris
KM25 |July 18,2007 10:50 |35°37'57" |134°54'53" 15.8 Black sludge and plant debris
KM26 |July 18,2007 11:03 |35°37'47" [134°54'45" 33 Dark reddish brown pebbry fine—grained sand with shell fragments and plant debris
KM27 |July 18,2007 11:19 |35°37'38" |134°54'36" 14.1 Dark reddish brown pebbry fine—grained sand with shell fragments and plant debris
KM28 |July 18,2007 11:29 (35°37'30" [134°54'31" 132 Plant debris—bearing black sludge covered by olive layer
KM29 |July 18,2007 | 12:10 |35°37'19" |134°5422" 120 |Black sludge
KM30 |July 18,2007 12:18 |35°37'09" |134°54'16" 7.6 Plant debris—bearing black sludge covered by olive layer
KM31 |July 18,2007 13:35 |35°36'59" [134°54'08" 6.7 Black sludge covered by olive layer
KM32 |July 18,2007 13:53 |35°36'49" [134°53'59" 56 Black sludge covered by olive layer
KM33 |July 18,2007 14:01 |35°36'39" |134°53'49" 43 Plant debris and shell fragment—bearing black sludge covered by olive layer
KM34 |July 18,2007 14:09 |35°36'43" [134°53'37" 40 Shell fragments—bearing black sludge covered by dark reddish brown layer
KM35 |July 18,2007 14:19 (35°36'34" [134°54'03" 40 Black very fine—grained sand with shell fragments and plant debris
KM36 |July 18,2007 14:27 |35°36'28" [134°54'16" 27 Shell fragments—bearing black sludge covered by olive layer
KM37 |July 18,2007 14:38 |35°36'26" [134°54'27" 1.6 Black sludge covered by olive layer
KM38 |July 18,2007 | 12:04 |35°37'32" |134°54'17" 12.7  |Black sludge
KM39 |July 18,2007 11:48 [35°37'22" |134°54'44" 8.8 Plant debris-bearing black sludge covered by olive layer
KM40 |July 19,2007 11:02 |35°37'16" [134°54'51" 12 Yellowish brown medium—grained sand and plant debris
KM41 |July 19,2007 10:22 |35°39'18"  [134°54'34" 18.3 Yellowish brown well sorted medium—grained sand with pebble and shell fragments
KM44 |July 20,2007 10:06 [35°38'52" |134°54'12" 03 Calcareous algae
KM45  |July 20,2007 10:40 |35°38'51" |[134°54'53" 0.2 Calcareous algae
H(S) FRDITEENS. NXETE< 1 &b o7 (K5, Fie, BEIEO
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Fig. 3 Scanning electron micrographs of the selected ostracode species in Kumihama Bay and the Sea of Japan.Scale
bars are 100 ym. LV: left valve, RV: right valve.

1. Ambocythere japonica Ishizaki, lateral view of LV, adult, sample KMO1, 2. Angulicytherura miii (Ishizaki), lateral
view of LV, adult, sample KM26, 3. Aurila corniculata Okubo, lateral view of LV, juvenile, sample KMO04, 4. Aurila
spinifera Schornikov and Tsareva, lateral view of RV, adult, sample KMO1, 5. Aurila sp. 1, lateral view of LV, adult,
sample KMO1, 6. Bicornucythere bisanensis (Okubo), lateral view of LV, adult, sample KMOS, 7. Bythoceratina hanaii
Ishizaki, lateral view of LV, adult, sample KMO02, 8. Callistocythere alata Hanai, left lateral view of carapace, adult,
sample KMO04, 9. Callistocythere rugosa Hanai, lateral view of RV, juvenile, sample KM04, 10. Coquimba sp., lateral
view of RV, adult, sample KMO04, 11. Cornucoquimba tosaensis (Ishizaki), lateral view of RV, adult, sample KMO1, 12.
Cythere golikovi Schornikov, lateral view of LV, adult, sample KM41, 13. Cythere nishinipponica Okubo, lateral view
of LV, adult, sample KMO03, 14. Cythere omotenipponica Hanai, lateral view of RV, adult, sample KMO1, 15. Cytherois
nakanoumiensis Ishizaki, lateral view of LV, adult, sample KMOS5, 16. Cytherois uranouchiensis Ishizaki, lateral view
of LV, adult, sample KMOS5, 17. Cytherois sp., lateral view of LV, adult, sample KMO5, 18. Cytheromorpha acupunctata
(Brady), lateral view of RV, adult, sample KMO07, 19. Eucythere yugao Yajima, lateral view of RV, juvenile, sample
KMO2, 20. Hemicytherura kajiyamai Hanai, lateral view of LV, adult, sample KMOS5, 21. Hemicytherura tricarinata
Hanai, lateral view of RV, adult, sample KM18, 22. Loxoconcha harimensis Okubo, lateral view of LV, adult, sample
KMOS5, 23, Loxoconcha hattorii Ishizaki, lateral view of LV, adult, sample KM41, 24. Loxoconcha japonica Ishizaki,
lateral view of LV, adult, sample KMO1, 25. Loxoconcha ocellata Hou, lateral view of LV, adult, sample KMO7.
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Fig. 4 Scanning electron micrographs of the selected ostracode species in Kumihama Bay and the Sea of Japan. Scale
bars are 100 gm. LV: left valve, RV: right valve.

1. Loxoconcha optima Ishizaki, lateral view of LV, adult, sample KM41, 2. Loxoconcha uranouchiensis Ishizaki, lateral

view of LV, adult, sample KM26, 3. Neonesidea oligodentata Kajiyama, lateral view of LV, adult, sample KMO1,
4. Paradoxostoma brunneum Schornikov, lateral view of RV, adult, sample KMOS5, 5. Paradoxostoma convexum
Kajiyama, lateral view of RV, adult, sample KMOS5, 6. Paradoxostoma depressum Kajiyama, lateral view of RV, adult,
sample KMOS5, 7. Paradoxostoma japonicum Schornikov, lateral view of RV, adult, sample KMO5, 8. Paradoxostoma
rhomboideum Kajiyama, lateral view of LV, adult, sample KMOS5, 9. Paradoxostoma yatsui Kajiyama, left lateral
view of carapace, adult, sample KM44, 10. Paradoxostoma sp. 1, lateral view of LV, adult, sample KMO5, 11.
Perissocytheridea japonica Ishizaki, lateral view of LV, adult, sample KMO04, 12. Pistocythereis bradyformis (Ishizaki),
lateral view of RV, juvenile, sample KMO04, 13. Pontocythere kashiwarensis (Hanai), lateral view of LV, adult, sample
KMO3, 14. Pontocythere subjaponica (Hanai), lateral view of LV, adult, sample KMO3, 15. Propontocypris attenuata
(Brady), lateral view of LV, adult, sample KMO06, 16. Propontocypris sp. 1, left lateral view of carapace, adult, sample
KMO06, 17. Schizocythere asagao Yajima, lateral view of RV, juvenile, sample KMO1, 18. Sclerochilus sp., lateral view
of RV, adult, sample KMO5, 19. Semicytherura sasameyuki Yamada, Tsukagoshi and Ikeya, lateral view of RV, adult,
sample KMO04, 20. Spinileberis furuyaensis Ishizaki and Kato, lateral view of LV, adult, sample KM37, 21. Spinileberis
quadriaculeata (Brady), lateral view of RV, adult, sample KMO08, 22. Trachyleberis niitsumai Ishizaki, lateral view of
LV, adult, sample KMO3, 23. Xestoleberis hanaii Ishizaki, lateral view of RV, adult, sample KMO03, 24. Xestoleberis
sagamiensis Okubo, lateral view of RV, adult, sample KMOS5.
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1 (unweighted paired-group method with arithmetic
average: UPGMA) 1Z XD FLLE DY &0 3 A BIER
DIAR—Te K LTz, R TOMBHIFLIER 0.55
2B T DO R (BS, AX, CS, LN, NC, XP &
LS) IZnFHTAHIENTE (K6). FHEHRMEIZ
IVENLS T G

1. HgHtH BS

AR EIE BANE I N SZE D SIEIERIS NG TD 7 5
Bl (KM05, KMO08 ~ 12, KM14) & EiERHEED 2
AR (KM33, KM34) D HoREREN (X7, K8
AR~ BEODOWE Y IV ~Mi T TH5. AL
13 04 ~278 L¥E4 T, B.bisanensis (Abe, 1988
Abe and Choe, 1988 O “Form A”) (56.5% ; A<HJEH
RO FEERSEE. LUFEL) AanElaZz
HEHBCETHEHMOIENS. %z, S.quadriaculeata
(85%), X.hanaii (6.6%) HMthtid 5. B.bisanensis
¥ S. quadriaculeata 1%, IRTED HARJE O EE M
WIBTRERICE BIICAERLTWARE Gty - HRig,
1993) T&5. B.bisanensis D 585 E ST
X5 (KMO08 ~ 10) LR (KM34) Tk 70%

X5 ARRBEOBERIPROMEZHE (H (S) O
PaKit
Fig. S Species diversity distribution of recent ostracode

assemblages in Kumihama Bay.

THADD, BIEICREIITV KMI12 Tl 15% 21K
UWMEZRT

2. HIEHM AX

ARG HRRIE, JKEE 6.7~ 139 m & HESHFED
BUER B O 4 508 (KM18, KM30, KM31,
KM39) mHkkENs (M7). EEIEFEFNSAY—
T DB tEZ ST RO THRILKREE N EL,
BT 2R I 5. A miii (34.1%), X. hanaii
213%) MWicE 5L, TOMIC L. uranouchiensis
(11.0%), B. bisanensis (6.8%), S. quadriaculeata
43%) DIBEL, 2EHEEED DRV, E K AE
fER9, o HE IR TR D H 5 ES
EW. AAED (2003) (X ERE RO KILS
IO RBHREYICT EN S HIE R EDOZ L2
FERLTWA, ZRUCEDE A miii (3K S
TdHD, 1963/1967 I =57 P 50 e 55 D ] 145
TR BN Tz (Ishizaki, 1969) AY, A LXK DT +
BERA LI R M EIC K> TAE TXILER T
mHENBXIICIEoTz. Tz, BT OO L.
ocellata BT 2R DB DEARENFEHLT WS

Overlap index
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L 1 1 1 1 1 1 1 1 |
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Fig. 6 Dendrogram based on Q-mode cluster analysis.
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(AR, 1998).

3. Higdit Cs

AR HMZBILEIBONRFED KD 150
(KM23) OATHIEENS (K 7). KPE2 m{i{{&
T2 ¢ AR DOHR IR 2R~ bR EE E 27 ~ 29
%o DIFNTIRE BEIST 2 (e - iR, 1993)
& XN B Cytheromorpha acupunctata (33.0%) M
B 5L, S.quadriaculeata (23.1%), L. uranouchiensis
95%) WMRNTZPFET 5. %z, Callistocythere
alata (5.9%) P N ORYEIC T TS Pontocythere |&
DEERDFET 5.

4. HIgdM LN

AR BRHIEE IO 2 30k (KM04, KMO06)
EEBHRRE O 1R KM26) 57D, JKEHE
M 33 m DIF/KDZHD BB LT Y ENE
XS BB FEHMA R IEICHY TS (K 7). L
uranouchiensis (21.1%), N. oligodentata (11.2%),
Trachyleberis niitsumai (8.7%) 738 5L, %k
BN REE . L. uranouchiensis 137~ T &3 D

WIKICE ST 5LEN 5 (Kamiya, 1988). &7z, T.
niitsumai 1%, 5] Z 1 & HIRTE / NIBOKHFE2 ~ 16
m Oe~HKAPES (Ishizaki, 1968) P FEVLSIRIHA
BOBRNSIE ] FROHRIIPES  (Irizuki et al., 2006)
EWVSTENBICIHIAL AR LTV A.

5. HigditH NC

A HJE BRI 12.6 ~ 18.3 m DANEIRFED 2
Rl (KMO1, KM41) &, /K45 ~51mDILT
F 0 25k (KM02, KM03) MHigpkEn (X 7),
KE I HRR Z 3R THS. N. oligodentata
(16.1%) MNEEE 5L, Cythere spp. (103%), X.
hanaii (712%), Loxoconcha optima (5.8%) ¥ Aurila
spinifera (4.6%) MWRNTEWEIGZ N O, 2k
FEEME. N. oligodentata \ZBIAE, gk B A H
T BEDIFRRER B W 2N ED R~ HRI D I =
BLUTHERLTWS (B AIX, Ishizaki, 1968; (LR ,
1998;Yasuhara and Irizuki, 2001; Irizuki et al., 2006).
K7z, Cythere JBIZINFWIED 2 WIS FICERT
% (Tsukagoshi and Tkeya, 1987).

Sea of Japan

Biofacies

ABS
A AX
V Cs
o N
O NC
@ xP

aLs

x <40
ostracode
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|
134°55'E N

i

X7 QE—RIIAZ—HTIHD L HIEHMHD 71,

Fig.7 Ostracode biofacies distribution based on Q-mode cluster analysis in Kumihama Bay.
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6. HIgHtH Xp

ARTE A H AR UIz7KE 1 m DUR O]
il O HEHNC BT 5 s HERI U 7z 2 5k}
(KM44, KM45) SRk ENS (X 7). X. hanaii
(357%) HEBELEL, KT, Paradoxostoma spp.
(22.6%), Xestoleberis spp. (18.2%), Aurila hataii
(78%) MME LT 2. RIRITERDEIGH SV, X.
hanaii [ 3ARERTINT /A IREDHFE, T ORI
OE, HHEtICZHER TS BRI, Ishizaki,
1968; Kamiya, 1988). %7z, Paradoxostoma spp. - A.
hataii L[FEIERICT S ERAPGERE FICAEE TS THS
(Yasuhara et al., 2005).

7. HigH#H LS

A ETE HARE R N S O g IR & B R A D )|
ERINowichiiEd 3 3wk (KM07, KM36,
KM37) hotEkENS (X 7). L. ocellata (58.9%),
S. furuyaensis (20.6%) ICXD HHEND. KM36
KM37 3EIEFEIRD 2 FE TR E N TV B DITH L
T, MM ORE KMO7 HIdch SOFEICHIAT, B.
bisanensis *° C. acupunctata 1 9 5. L. ocellata
& S. furuyaensis [ 3G NEALIE KD FE T OW'HE
VIVNEICE LTS BIAE, 1R, 1998; AHIED,
2003).

Bay mouth

Bay head

X8 BN SERE CORBICHIBE AL (2) OV () BXT
B (b)) 0. X a ORSHRIZIKTE 10 m OFERZ RS, X a ldbk - K11 (1975)

e — AR,

b (IHEBIRF (2005) DT — 272 TTITAERK.

Fig. 8 Temporal (a) and vertical (b) profiles of dissolved oxygen level (%) in bottom

water of Kumihama Bay. Dashed line in Fig. a shows an isobath of 10 m depth. Fig. a

was modified after Hayashi and Yokoyama (1975). Fig. b was illustrated based on data by

Kyoto Prefecture (2005).
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AFERBOBAERE RO O—DIF, K
12 m Z 82 2R Tl EHEEEDIER I
BN ETHD (KT7~9). TOBERHEOHEHR
O pE AR D RIS, A FIE R O
HKWgfeBBLZz—Hd% (X8 &b, H
TE A IEBOIKEE 12 m LAFRIC DI D KO
&, IEFITBRWATFRRBEODIZEHRTE
5. TOHEBRDNDIWEIPE, A AL (1975)
MR U TEAFEIRBIC I 5 LY 5EE O fhfs R L
SR TH -T2, Tz, COMEEZE DK S I
BEIEBDIKLE 6.7 ~ 13.9 m ICH5 9 % Hig i AX
&, M HEARNTEMROFEMEL, DMDOFEHNT S
AEHROZ L EYikETHoTz. BT 2279
WIRIE D PED AL miii X7 < TH7x SRR O
7 UfEs X. hanaii, JEWREBIRIERED B. bisanensis *¥ S.
quadriaculeata 75 £ ¥75 B BIBICE BRI 2 EMDEAE
LU CHEHT 5. Paradoxostoma J&>¥ Xestoleberis &,
Sclerochilus J& D X 9 /s ifg i [ CTHEIE TS H
TEHRIEBEAICEKEKITTFNTIHERPA =LA |
T EDEIFHRICK > THE NS (Irizuki et al., 2008).
7z, HIEMHE AX DV 49 % i O J & EuRt
R, BRIICESNS HEHRMEAX Z2
RO 2 HIPBERE, IR E RO\
Fi S/NE WD ER S N TIERE e stk
HETDHD LHHIEN5.

BHNORIT, KMI2 & KMI8 [Z7KEN 12 m 7%
M2 ZICEBD5T, 40 L EOHEHGRD T
% (%2, X8). KMI2 IZHJEHHH BS ZH MO
% B. bisanensis O 58 % H| & DB ICEK L, X.
hanaii B d EWEIGZ/RS. iz, FABHMEZ
W 2RO THIZEREDNRE &<, INFEEO
203 X. hanaii, EHEEEEFED B. bisanensis
X S. quadriaculeata 75 ¥ 875 2 BRIEICHE T 2D
EELUTHERL, lO/NETANEND. AT,
KMI12 OHiFId ZRE FNicdh 2 (X8). ThbHd
M5, KMI2 EinFEERE LR ORW ST 5
R E N7 HIEHEDES U TERENTZRETH
5 EHMrENS.

BANICE ST 2 HIPREEL, HANEONE~
FKINCERNIC RSN TH 5. /K% 10 m DL
HFTCE, BEito HEditH AX ZBR\T 5 DOH
EHEMHBR AL TS, 2 M FOMIKICHHT
% HIZHH NC, EOH OIS XTI REEIC M
95 HIEHM LN, 7K 10 m LR OB KIS

12

9% HIE A BS, B3 ORI 79 7K A 5L
T AW 9 % HIE A LS B X UEHREO
TKGFH) 2 m OWIEDOAICHSNT-HIEHIH CS Th
%5 (X9. hoonmik, & UTKHE, K,
BIUESTKFELTVWEEIICHZS. IR,
RIETH->TE, KED2~3 m O[T L.
ocellata % S. furuyaensis 7P i3 % BB LS
DT BH, IKE4S m LIE T B. bisanensis & S.
quadriaculeata HY 5\ WEIE % 5 % HIEHiAH BS A
LTV AS. HAFADOWNELTHRKEREICERIC
18 59 % B. bisanensis, S. quadriaculeata, ¥ X U
C. acupunctata \IAWIFEHIE CH EH Uz, e -
YR (1993) I X % &, B. bisanensis 1X7KES5 ~9
m, 5~ 7¢ OHFISRIEDYEIK TH Y 20 ~ 30 %0 D
ERIEIC, S. quadriaculeata \$7KIE 2~ T m, 5~ 8¢
DR YERI PR DR THES 20 ~ 30 %o DEEIIC, C.
acupunctata (37K 2 m Hifg, 2¢ BigOH RO
WE IV NETH D 27 ~ 29 % DEREIICZFNZEN
RERBENT 5. BHPERRICK DO 56N
% HIEHH AX 15X U KMI12 O iz Rz 2 fl

0
LS| cs. !
river mouth bay shore XN
—N bay mouth
; and shore
A BSbay | % 8
54 b A
—~ U
\E/ —ﬁ— i bay;mouth
< ; ‘ i i
£ | lald]
- Al |
e e s S e
() i ! : :
© | i ba
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Fig. 9 Water depth vs grain size profiles of samples
collected from Kumihama Bay. NC, LN, BS, AX, CS,

and LS mean ostracode biofacies.
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DAFEITBIC BT 570 /KRIE, B. bisanensis 1Y 1.6
~10.7 m, S. quadriaculeata ) 1.9~ 10.7m £ 75> 7.
C 02 FEH Y 2 HIPHUH BS 137KkPE 4.3 ~ 104 m
KRB, TOIKEIMA - ik (1993) AU/RL
c— 7R O BHIPHICIZIEF—]T 5. —7,
C. acupunctata VA9 % HIEHAH CS &, AEE
BTIEDTMITIKE 1.9 m ORE IV RO 1 abk7E
FTH-Tz. FOEBKGFEEMA - ik (1993) O
MR EREEATTED NGNS T2, AFEET
EIEFIS IR S NIPROHEFAIC LAl LTV -
. T, BEAOWIEDZ A & B ERIC
HY, TOM7E C. acupunctata h¥ i & 41T 27 ~
29 %o DEPAMENN TN BT2DTH % LT NS,

¥ & &

HAMEIS K U HAMICTHT 27UKIN T H 2 A KR
BliB\T, HAERBRBEZMET UIASER, IR
DT EMNHLMITE ST,

1. RFED 25605 47 &8 101 o Bz [FlE
L7z.

2. Qmode 7T AZ—nMICK->T, GTENTH
5 HIE OB EMKICH D E, Fidklid 7 DD
HIE I HE N,

3. BHEDAFEIEDIKEE 12 m DIEOBIERIC I,
WA RBEEO DI ARV ER T A
WeEZLNS. X, BREZEID &G
Wi, FHPEREEDMEIET 5.

4. HIERONDMITRKE LS AERE, KE, KEB
KTEDARAE L T LT % EffERE N

TUEPHE& A ST P s (A & O R H i BB
BE, MEREL THWZIEEREK, BXUHE
OERRICITRAEICKE U T MERC k> /2. BERT
M > 2 —OEHIE—TTRR, SPHETEE
ZES XL RER O/ T EHE, JrEfEt
AR A EOBIE ZERRICIIAFEIESICET 5 5 HEk
CERPSEREZREE L TWIEREW 2. 2 H0EXE
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