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KASHIWAGI, Kenji, Shinji ISAJI and Shin-ichi SANO (2016) Recognition of a third marine
transgression of the Tetori Group in the Setono area, northern Central Japan, with radiolarians
indicative of an open marine ocean environment. Mem. Fukui Pref. Dinosaur Mus. 15 : 7-26.

This paper describes the stratigraphy and biofacies of the Lower Cretaceous Kuwajima Formation, a
member of the Itoshiro Subgroup of the Tetori Group in the Setono area, Ishikawa Prefecture, Central
Japan. This formation is approximately 140 m in thickness and comprises brackish sandy siltstones
containing the brackish bivalve Myrene tetoriensis in association with rare oyster individuals, parallel
laminated and hummocky cross-stratified sandstones indicating foreshore and shoreface environments,
and offshore siltstones containing radiolarians, siliceous sponge spicules, and ostracods. Marine microfossils
were recovered mainly from the brownish black siltstone beds deposited in the offshore environment.
Radiolarians and ostracods were found in thin sections, whereas sponge spicules could be isolated from
rocks. Only the outlines of the radiolarians are recognized through tests showing a conical or tear-drop
shape in thin sections. The ostracods are characterized by very small carapaces (approximately <300 zm)
and can be considered interstitial taxa. The sponge spicules are mainly composed of monaxons showing
lengthwise curvature. Although the presence of a shallow marine depositional environment was assumed
in this area based on ichnofossils and sedimentary facies analysis, the occurrences of radiolarians and other
marine microfossils provide concrete evidences of marine influences, reaching to offshore depositional
environments. This marine record suggests that a third (Hauterivian-Barremian) transgression in the
Tetori Group influenced a much wider area (possibly the entire distributional area of the Tetori Group in
the Hakusan Region) than previously thought.
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:Itl"aﬂbi’ﬂ N AT A Y 2 TR~ Eﬁfﬂﬁﬂifﬁ
ﬁﬂ@iﬁl@ﬁ? L, IR & R L*JK hji)@ %?JE%J*

Bl g A R SN, Z D550l iEILUI:kﬁ‘EFl%[:L
KELRFENTWS (Fig. 1) (ATH, 1961b). THU=
DD T%KE’J#’J@ME’JLEﬁﬁﬁé HILX T, %'ZEXUE
HIETA2S hﬁﬁ%‘ﬁl@ﬁ ETHKZEEE# B & Ui'fﬁﬁ
JEHEICIX & T b (R, 1961b 5 Fujita, 2003).
RENLA % F & 9 2 MBI LA 23R RS & (ﬁJﬂZE
OMBPSLHET 5L & b1 (B, WA, 1990 ; Sato
and Westermann, 1991 ; Matsukawa et al., 2006 ; Koarai
and Matsukawa, 2016), FERE 2> 5 IR ERLIHAHL LT
B LT LEMEEMRBWLAOER MO TVWD (Flz
X, Matsuoka et al., 2002, 2016 ; Azuma, 2003 ; Kusuhashi,
2008 ; Shibata and Azuma, 2015 ; Azuma et al., 2016).

FWEHAZ B\ TUE, PR, MR XU R A
JFRSN D & 8NTE DY (B2, BilH, 1961b), %
T C T TR T R o0 4 R 8 DA TE AN S A
HEN otz (B 2IE, BEIZA, 1998 . #2HE, 2001,
2007 ; 2% 3C - HE &, 2001 Mk B 13 %, 2003 ; Sato and
Yamada, 2005 : #1134, 2007 ; #2008 ; Matsukawa
and Fukui, 2009 ; 811 - &5, 2010). 215 OMRE O
Akt BT UEA R omAER EEIILA O
WIZHEDSWTWE, )ik, FHFHEOOD L Y ARIZTFIUETED
5 R E A R 2 iR LA o icmo Tl L, 7
VEI A R LI LT ORE AT & LT REME AR
L7- (CPi# - Ak, 2008 ; Kashiwagi and Hirasawa, 2010,
2015 ; Kashiwagi, 2014).
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FIGURE 1. Outline of the distribution of the Tetori Group in
northern Central Japan [modified from Maeda (1961b)].

FONE TS T, AREERE L LTI
AN, T N = EOEIRALA O R & HEREARFEAT 12
DX, WREOTFAEIRIE SN T WD (IR I1Z5, 2001,
2009). L2L., 7YE/ A Rtz & BHO 2 2iE
EPMLE OIS N TB ST, /287 b =3 IEHER
Bhrbofbaiidb Mo Tnwb720 (Bl 21X, Fernandez
and Pazos, 2013 : Lamsdell, 2016), #5/&E OFFEIZAETE & 1%
SV, FIC, ARMISIC BT DR O BEET S
728, AMETEREE oS- > Siba OB L O
Friggzata, EEBHEIZBWTHAEMILA TH AR o
13, e E e BIERoEN 2R L. S o 12atER
FHRE LA bEA I LICLY, IS 0bARELE
OB LW SN THIENTEL., T2 Lid, i
IO FIEIICBWTY, FFEOFEOMEMIC LY, e
WAL % O 72 8 OFFEOMGEE, X 5 12X R HEAL
BEHENOEMOSMEFETE LI L 2md. AT, Mo
PO A ET L EILAHOFEMZ RS L, SHROF
JEHEZ BT AR EIEO—B & L7zw

o TR

HILXAZALE 3 2 FEIRES O FRUE L, THEER
OFAMETEREEE L RETREE, LB SN, ZOEHEFO
KANEATE (1958, 1961a) (2L D BHS 22 & 4, milH (1961b)
<% téf)%ﬂf\/‘ (Fig. 2). &Iz, FHUIRED 5 %T(}IL
@F{ﬁﬂlt@umb B 20 & BUAE O F-HGH), ZLTHHOK

TEH’*Li%ﬂﬂﬁ@?EXEﬁ@ET?% REDAACY a4
Eﬁﬁﬁ@ﬂ%%%ak%%ﬁﬁ BLORGHRERORE
HEJ:IIE/\EE [:\Lt (RTH, 1961b). FHUIGHE %
S UBEEE N & e % 15 384 EFJ"‘LK A (1961) 13,
?El}llowﬁ@?ﬁl)gﬁ%_ﬁiﬁ‘%F’%D g, FaRE, B&
A EB IR L, %ﬂ%%“(%ﬁﬂﬁlﬁﬁ@ﬁka&)t.
5B, RORBIITHOAREHSRE & RO EHREIZ
TENTWA A, 1961). 72, WA (1961) @f{ﬂfﬁ
IR S N-RBEE 054, Fil (1958) 12 & 2 FHUI
FREOIGHR O % & A, L) IREEHOMINE T
W5, 20, Kusuhashi et al. (2002) 1ZTHU1 s> F-HL
BB ZRIEL, TU?&‘%E&EEE#@E%%F&%
%E fﬁiﬁﬁﬁi@ﬁﬁ%k@?\%b XL, HEkEEmEH,
UL {88 3 1137 39 S A E@bﬂ‘@'éiﬂz/\ﬁ)@ (ArH, 1961b)
R LTS, —J, BIIHE2 (2003) (EEILX O FHUZ
ﬁ%@%*f%ﬁ Eﬁ&ﬁ*ﬁEF%TL FHONE o FHieE
?ﬁ?%Tuﬁ‘ j(’*lh%ﬂ%%ﬁ%wiﬁﬁ ZEkE T~ I,
7()5}; BLOBINAREICK 5 L, BRIEOERSMAED
5FEIGHZ 2T CORIBIZ, FREE IR & & 5B
FThHEL 2L, R THRE T AHTEHATIZOWN

TiE, FHUBHOEGAGMIITREINTE ST, M5 DAL
%WHH_ZHZ&&O“CW%. AETIE, AR Z &4 FRUIT
& ZFD N (?ﬁﬁ%’ﬁ‘%?ﬁl«ﬁﬂ BLUOZomAy) ICEH
T2 FNBEHIZOWT, £ OMEEIZZITANLN TV

*EAEE, BTEOHIEM TRELN TV R WEFAT, HAICEO LN TWA. 72720, MASIEEH (1958, 1961a)
=D THhY, HF (1990) TIEELCAEM L L THRE Sz
Figure 4 |28\ T o [E - B3 T O HOIZ X EASli ¥ O friE 2 KEL 5 5 & & I

BEAETE & DB B W

BT LA ERD
T, WP HIZERELRMATHY, KT,
. PRASHIE L THE TR s 2 5.
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FIGURE 2. Stratigraphic correlation of the Itoshiro and Akaiwa subgroups of the Tetori Group in the Tedori River district, Hakusan region.

B (1961b) DR IXAIZHEy, 220 HA#MEF 2 0 g
mAfEsHIcE D &, KHILE [ (Formation) ] % T
Fie 9 4 (Figs. 2, 3).

HE 55 FRINZE » TEROTFEGHRIZ 2T, A
WEAEEHOHRERE L 2B, JEP % fr e R m e
FEHEICHEENTOMT 5 (Fig 3). Al (1958) 1, %
Bl % TEO PR & EEoBRKREIZ 5L,
TR S IS NS R R T A AR B & L7z, i (1961a)
X, By B~ KA % RIRHILX &R L, FHUE B
T2 K oWk & & b1, L~ RER O % FEo R
DR RLTZ.

RIAMIX OZEBRE» 5 1E, ShE T OREEIL
AOWEN D B, WEE L AL 7 57513, “HCHHE 5
BHEIFEPIMESN TS (BT, 1958 OHbri4, 8).
72720, IEREZREM S 2RI (1958) OB LA L
PLER» S FAMS Z L IZRETH LS. HAT (1990) 1,
T ICB T A2 EEEKBALA 7 + —F OEEEM
L LCHAR 228, EHLA & L CMyrene tetoriensis
(Kobayashi and Suzuki), Teforia yokoyamai (Kobayashi
and Suzuki) ZEFHEKRL TS, 72, RRLT
Wi W O, A E RS bIsognomon Lightfoot® i
WA S L TWw b SIEEEICET 4. Matsukawa and Ido
(1993) 1F R BN IE A SM. tetoriensis & T. yokoyamai%
S L7z, EIE2 (2009) &, #EHOFHUINACIZE
W 2Z2EB2»6, B 7 N T EOTMb A Kouphichnuim
Nopcsa, & HDEWEMUA Taphrhelminthopsis Sacco=e 5t
RN D HEIZAL A Ophiomorpha Lundgren® i % #is L T
W5, 2L, BEDE AR S IEFE 2 EA T
LR BALADERIZI S L Tn v,

RHIROZERE TR OEIK S DY)V 3 »LAICPMS U-Pb
FERE LT, BARIEA (2006) (2L D 1307 = 0.8 Mad il
WL SN, ZOERITH P Hauterivian~Barremianti ¥
HIZH249 %5 (Ogg and Hinnov, 2012). —75, ZEEO L
POV ALE S % TR 7S T g B AR A T P IR TE S 2 BEIK 75 13,
121.2 = 1.1 Ma® ¥ )b 2 Y LAICPMS U-PbEMRZ R L (i
HA3 A, 2015), ZDEMRIZZEM AptianOFT 12 H 725 (Ogg
and Hinnov, 2012). LLE2 S, EEKEO V)V T » U-PhiEAt
12D L, ZBEORACIE R g o % Hauterivian
~HifAptiant Z 2 5N 5.
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FIGURE 3. Geological map of the Tedori River district, Hakusan
region, showing the location of the Setono area [modified from
Maeda (1961a)].
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ML, FHINE 5 2O Fif 400 mO 1 R AR
B O RIEN & OGS E COFIUIRY, BLOF
BN DORRN D ) bEER L ) TROMBET, AT
TSR b & AR 4 (Fig 4). Iz BWwC, B
SRR D M (Fig. 5) 21T 5 & &b 12,
AL S S N HT 01 & 05 o 2 H TEEMIZ
FAEIRX (Fig. 6) 2 ERE L7z, JEBRTE o388 & Hikg o 454
P65, A E R T L LA R T, b AT
RESLMGEE AT 500 AT, BIEIZFEER
WOFG % EHTH 140 mE HFED 51 b (Fig. 5). BUF,
=l E S N A ST s VA N = £ 5 =g 1 s AP

W01, FIUIGROARICHEL, BIERY 40 mo
W BTN HE SN S (Figs. 5-8). ARH#iHCTldy 4
V=7 W THBRMECHMEZRK L2, T25 -
friz, MRmakE, wEI v NaE, NCEy ZIRFIKE
PURAR RS AR (LLF, Ny v 2 KRG 2 HCS & 15
YD), FATEAPRWERE, YV NERE, RERE,
BIXUOWHEYVINEET, FRENEASICAEET S (Figs.
6a, 7a).

I T ESOMAT Y A R KB IC @M L, EE 30 cm
FThs FolMowEs v EE EE 865 m) I,
EelEE (BIE 35 cm) #¥IIFHEE Lo ens.

X locality of belemnite fossil z 0n : O
VIER=ANS R 22 3 NN =
FIGURE 4. Index map of Setono and its adjacent area. The
locality of a belemnite-bearing float is also shown. Geographic

B o W2 =} R R TS Tl N map referred from a 1 1'25,000 toppgraphic map of “Ichihara
TROFEOBRI, BT 35 cm®DRREMALE & 2 published by the Geospatial Information Authority of Japan.
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FIGURE 5. Lithological distribution and generalized columnar section of the Kuwajima Formation in the Setono area. Localities 01-05 are shown.
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FIGURE 6. Columnar sections of the Kuwajima Formation showing the horizons of micro- and macro-fossils at Localities 01 (a) and 05 (b) in

the Setono area.

WEINE, ZOWERBOTIREASHK5 ecm FALIZ, &
IZ 5 cmDM. tetoriensis® L v R IR B LI 2 H 1 (Fig.
7b), H L TFIKEA 54 90 ecm AL & #E2 5 fli b A
Podozamites lanceolatus (Lindley and Hutton) @ ZEALH

DEEW L7z (Fig. 7c). % B, P lanceolatus DAL
DBHEIZIR 59, FTEROWE 2V MaE» Sz g3
L. GIRERE, IKEEOMSIZEH L WEMEZ 2L, 130
* 08 Ma® ¥ )b 2 YLA-ICPMS U-PbEE A ST
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FIGURE 7. Lithofacies of the Kuwajima Formation at Locality 01. The photographed horizons are shown in Figure 6a. a, Panoramic view of
the outcrop at Locality 01. b, Mode of occurrence of bivalve shells (mainly of Myrene tetoriensis) intercalated in the sandy siltstone bed. c,
Podozamites lanceolatus (plant fossil) collected from the sandy siltstone. Scale bar shows 1 cm. d, Sandy siltstone showing continuous fractures
parallel to the bedding plane at approximately 10-cm intervals. e, A small bivalve fossil in the sandy siltstone. Scale bars indicate 1 mm.
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FIGURE 8. Lithofacies of the Kuwajima Formation at Locality 01 (continued). The photographed horizons are shown in Figure 6a. a, Fine-
grained hummocky cross-stratified sandstone. b, Parallel-laminated sandstone. ¢, Horizon of sponge spicules in the siltstone bed. It is a
light yellowish-brown layer of approximately 1 cm thick at the central part of the photograph (arrows). d, Shell bed of Myrene tetoriensis
intercalated in the sandy siltstone.

Wh (BRI, 2006). BHKEEETOMEY IV N EEO
T FZiE, AT N = OATMUA Kouphichnium &
& H D13 MU Taphrhelminthopsis 3 1 5N T W5 (18
M3 A, 2009). Lo E )V MERBRICE, EEKT
cmfil R CRIICFET A oEREO BV ENLH 235 ET 5
(Fig. 7d). F7-, BHmmoOM/N e “BEALAD, &%
W LR ORETE FNLBHEND L (Fig. 7e). HCSWH
& (JEIE 87 m) 1%, ML Zﬂﬁ?‘%HCS@’“?“(%%’C
SFHns (Fig 8a). PATHEHM AR (B/F 325 m) |
SPATHER DS SE Y L R~k A Th % (Fig 8b)
BEE 107 mO v MEREIE, & THIZEIE 10 cm O MR~
R AR PAET L e E, &fkEE L CHE R A
PH %Y, WO K EALH LR La A, e
—B#ENSES TS (Figs. 6a, 8¢). Z0 Ll B
TR EE (BEA5 m) (21, BIBE 2 HERE g 5 1L RR
5N, ﬁ%»ﬁﬁ“i*ﬁ@@ﬁ‘/)b MERE EE37 m+)
&, ok~ MRS e A IRTE L, U DM, tetoriensis D

EEBEPRD SN S (Fig 8d). ZOFEER I, 7+
Ostreidae gen. et sp. indet WMENP R DIHFET 5.

AL, Mg oER & FRUNOGREE T2 IT—5T
%728, W) IER 120 mo S [E — R HEAYE 5 12
BOGERLCENT 5 (Fig 7a). EBHEOLZIIILE~7
PEFE M O AL AR~ A BEE R T, Tu#%iubﬁﬁf
F—ETh b, Fio, BEFHENIZEZELREM ) BriEid
OHN, HE01 LA 02 DB E BRI, @Eﬁkﬁﬂﬂ)
TOEBEMICIZBIETE ., 22, # 01 K R
OFRUITRICBU B 5 EIE, H 01 o 0 48
G THERZEMIRO 5 &, #i 02 O m H ICHE
N5,

ﬂﬁﬁOZ i, MR o FRUNEG EICALE L (Fig. 5),
WHE OV NEE»S FIHER SN, aiEkEz a2 1I2HRTE
35 (Fig. 92). 72, —BII@EHtcm~2 miyoIER L
MIRLAD T8 & kS . BT ISR~ S A A 4 i s
21258 L, MANOEGEIZZ L\ W7D IEE R EIZAR
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FIGURE 9. Lithofacies of the Kuwajima Formation at Localities 02 and 03. The photographed horizons are shown in Figure 5. a, Sandy
siltstone at Locality 02. b, Hummocky cross-stratified sandstone. Panoramic view of the outcrop at the right bank of Locality 03. White bar
shows 1 m. ¢, Hummocky cross-stratification at Locality 03.
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FIGURE 10. Lithofacies of the siltstone at Locality 05. The photographed horizons are shown in Figure 6b. a, Thin intercalations of brownish-

black siltstones and fine-grained sandstones in the siltstone. b, Detailed view of brownish-black siltstone bed. Note its dark brown to dark

red color on the surface of the outcrop.

HTHHLOD, A 10 mPl EORBENHEEI NS, &
R O4HIE, M 01 & HA 03 OFNICIFIE—FT 5.

203 1%, HEIE O T 100~200 mit UL i E S 5 T
BUNA RS EE, BEXOMRICELET H2BENS LD
(Fig. 5). Htcem/@E OHCSHRANRL ~ MR A0 4E A 5 F 12
RS, 2 S emM B CREA D 515 (Fig. 9b, o).
ZORBREIZEMICH 30~35mE BiEd 5N 5.

204 &ML 05 0%, Hi 03 XY T FRUIME, 5
FUOTHNFROBRNERICERT LIV NEBTH S
(Fig. 5). MiHipiid, IKEEEZ2E45 )0 MEEdiz, Mk
~ WKL 5 8 % S P 0 13 A, AL TR R D
WAV EBEOEORPTFTERT IV NaE (LT, KEf
VIVNERBERRT) EPRET S NS (Fig 6b), Al
KT RETd 5. ZR BB TV MAEIZEIE 5~8 cm T,
B 2 AR T ETMO YV MEBICHET 5. #ilEs
WM CIIBREE 2L, BV NERIIE L Tl
TREINOL L, MEZIBET 5720 ICEHTHIN LY
W (Fig. 10a, b). #ilk3 2 iAMILE OREiE, B L OE
FES & BIRmAbAE, 05 oFBE YL NEBOAD
56N TWS. F72, #5505 TEY NV MEBO P
BV NEEEMEDN LA (Fig. 6b), = DAL
04 TIHEIZ S N,

Wi ClE, BEHOADER 2 2 S Tma, BS i
AN V= I R = I (/e DR G = B TR A Y v Y i
THRLZLEERLTWAEEZ LGNS, 05Tk, BE
15 mOY I MNERBOTIHICHED LV NEERE (BEY 7
m) 9. B, BEOHEZICE L CXEBERLE DR
7 BT S ACERNCHIRK 2 B L, 22 BE R OHE
AT 2 BEIC BT A BB S OME TIEIE 2 L
7o W04 T, BEEHEBORLZEESHIEEL, &F
DIBEH FMEIZERTAZ EIZHLVYLOD, THOHN
03 DB A AL 2T 5 &, FOLEMKEIEI 20 muj
BritEsng, F/2, A4 IIHA05 L0 Lok
HICHEMIT S, AU HT 04 & HiT 05 o LER A

WYV NEEPL LI L EBEAENTH S, 04 LHK
05&sHbEsLE, WaYVMEHEHEDPD VIV N EEOEE
12, DEDOHEEIZESC EH40mIl#ET L EEZONL.

IR BT 2 2 BRE TR O R LA

WET I ORERE 2O, Miba & LTt (Figs.
11, 12), a4t (Fig 13), B L UHEHR (Fig. 14) %,
KEALA & LC M HE (Fig. 15) 2 &4 5. HEICH
B Z AR - > S ORI O T OFEE 2 p L EWLA TH 5.
F 7z, Rl & SE T 2 e s B i b A A b
EEZTHIFIZEG, 2512, BIRING VO EE 51
DR LR EN2EAHICR L A5 1 MeaEFR L
7= (Fig. 16). A LA e g e & (2RI o T gtk 255
Wb OO, T E RIS B B B OFAEE RIRT S T —
ZELTEbLETHRET 5.

B b

WER LA, BRINEVCORET 06 0F RO v N
@i, P VA raAa—7 (F—1 A% VHX-
700FSP1344) # v /-am A EEIc L) Rlish/z 7%
DI HETH 5 b D0, IR & FEH R O FERER 7558
HAA ZADEAER ARFIZ A b R T &
% (Figs. 11, 12). I bid, &0k E EH3100~200 ym
iR & R o — M 2k 4 X12d 725 (Suzuki and
Not, 2015). 3R & AL & S I B O MK TEREOHY)
D aEiEE S L (Figs. 1la, b, e, 12¢), WEHED > HF- 15
1) 7 H (Nassellaria) I2& I bdbDEEZLNDL. 20O
£ RBREOMY DX, AHEN T CoRERILAE DR E
FHEIZDOWTE R L 7zChediya (1971) (2oL &, fbhA#%
DOFEFEWIT (tangential section) THEIZE SN A, —J7, 7%
LZOMY ) BIE SN AR (Figs. 1lc, 12b, g j) 13,
Chediya (1971) @ Jeliia (main section) 72 v L A1 el
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FIGURE 11. Thin section photomicrographs of conical-shaped nassellarians (Radiolaria) in the brownish-black siltstone at Locality 05 (a-e).
Distinct segments in the tests are recognized except for those in Figure 11c-d. The positions of segments are likely regularly related with
those of the undulation of the outline of the tests. The terminology of the sectioned radiolarians follows that in the report by Chediya (1971).
The specimen in Figure 1le is possibly the tangential section of a nassellarian specimen showing a closed outline. Scale bars indicate 100 um.

HITEE O Z AU AT 2 W24 3 %, Kanomata (1960a,
b) %, HifkaHBEOEHER To S+ ) 7 H AL
L, ZOREMED% { A5100~300 umDHFHNIZH 5 = &
R L7z E512, BB AR E PO FE & I 21X
e, BALBIIHFAOEEEFHETHY), NI
DB ENAHE L SN WEESH L LR, 20K
WSS Z ENTEL. %3, Kanomata (1960a,
b) SR & LB OIS 1, BN O Y 2 TRk
IR Z T 5 E5MO—>2TH Y, HIREFEHLDOF £S5
V7 BE &Y 2 7R LA RS S ST w
% (Y&, 1998 : Hori, 1999, 2001 ; #17L, 2000). = Z Tt
TALEBBEOT LT ) T BREHEACA X, REPED T
RETHDHEWIHETDH S D DD, Kanomata (1960a, b)
W& RUR SN2 mHER T TORELRLA R ORRIC X
C—H LTS, oMy IEAHE CHAIN TlE %
W OO, BEARLA L EZ SN AR T HEE R ICHIEL
THECROONDL., FRKBEBRETHLAT 25 TH
(Spumellaria) > % 7 %71 7 H (Entactinaria) 1
i, INOEERBERNTFHIZEIN T LD LR
END. IS OMERLA OEHE TR L I ER S
THY, 5 %7 vAUKFRRAEE 2 AW FRLEIZ L 5 TY,
WAL E &I T & 2 ERIEBIED L 2 AR LNT
W, B, REEO—ERIZIEY 4 Y VEEEDTRO
i, BROTPERERE TSN, BT

AR LA OEMIZAGERTTEESN TS (Fig 12a, b).
DY F Y VEEN D FAIN L HE D LA, AL
BOBRII—H LD, T2, VXY VOFEE, 2
DAL F A2l 2 H L T/l L zxRL, JE
AEWRBOBIER T CTlE %, MNkribNEIcElEH
TALEMEY THY), FOIIEL YA X5 5 R b &
HThdEV)EREMET LT —F L% 5.

BB O 2 LSRR C o EICIE, IMHED A
%O PRREREOEMRPREOR, HEWEDOR AT R
Thb. BRI LT ) 7 HICE=ZEL P~ A
TERGEEESNON TS, FiElFts ) 7HD)
HHZERKRI O L o (Fig. 12b-h, 12j) &, ¥ = F& At
~HiAAE M TELET LTEREE (K212, Cryptamphorella
Dumiitrica, Hemicryptocapsa Tan, Hiscocapsa O'Dogherty,
Minocapsa Matsuoka, Striatojaponocapsa Kozur, Tetracapsa
Haeckel, Williriedellum Dumitrica, Zhamoidelfum Dumitrica)
WM 5. BIRCIHERRCOREITE LS HETH S
LOO, B LADRIET 2RI Y 2 IR ~HTEAR &
HErc&E 5., ZoRRHIZEKEOUPOERE L BEHT
Hb.

EHEARHERT Y TR O FFHERE AHE ISR 2 Y, #ik
FUICHEABRBEROBESEENLZ LT 6H L (HHF,
1986 /3134, 2016). FRMEREME AL 2% Lo 256 (B
AIEA, 1998) R, PRAEAYE\FRERE MRS HERR W & [H) Iy
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FIGURE 12. Thin section photomicrographs of tear-drop-shaped nassellarians (Radiolaria) in the brownish-black siltstone at Locality 05.
Scale bars indicate 100 um. a, Mode of occurrence of a tear-drop-shaped nassellarian (white arrow). The bedding plane is parallel to the
long edge of the figure. b, Enlarged view of the radiolarian test in Figure 12a. Geopetal fabric is recognized in the test. The proximal top of
the test is oriented to the right upper side of this photo. The boundary between the muddy sediments (lower) and cement (upper) in the
test is parallel to the bedding plane. c—j, Tear-drop-shaped nassellarians with distal closed end. Nassellarians are composed of a segmented
conical proximal portion and a globular final or successive segment similar to the tests of Zhamoidellum and Striatojaponocapsa of the
Jurassic to Cretaceous age. Figure 12¢c—f show the oblique or tangential sections crossing the peripheral part of the test. Note the parallel
fine lines in their conical portion. Figure 12b, 12g, and 12j represent the main or parallel section close to the main one of the test without
clear segmentations.

ROMBEERET HZ LB LA (B, 1982), e HEEEAE LT, Lob VA Xy VEBEPER IS L)

BOHMIZOWTIE, EHPHRAFZT TIEEHIZH T ZIREETREETICEINTE Y, WBY ORI AAF
T, HEELZ)FARD SN L. FHUSHED S IR LTW2bonblzb Sn/ztEZ TR,

ENTWAEY 2 TRIEHILAE L, &THRIICEILI A
PHEAEE,rSER L TWA (FIAIEX, FH, 1987 : HhE
12, 2012:1to et al, 2015). AREH 5 ET A RECRILA L,
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FIGURE 13. Scanning electron micrographs of sponge spicules from the siltstone at Locality 01 (I-q) and the brownish-black siltstone at
Locality 05 (a-k). The sponge spicules are mainly composed of monaxons showing lengthwise curvature and possesses a longitudinal hollow
of a diameter of approximately 1/2 to 1/5 in the transverse width of the spicule. Note fine-meshed spongy ornamentation, especially in
Figure 13j-k. Scale bars indicate 100 um.
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FIGURE 14. Thin section photomicrographs of ostracods in the
brownish-black siltstone at Locality 05. Note the small size of
carapaces (<200 um). Scale bars indicate 100 um. a, Articulated
individual. b, Disarticulated carapace.

i s

WA E AL, M 01 ORRK O iz 725 2 )Lk
FHRPICHESNLBIEN 3 cm® ¥V Ma#ERE (Figs. 6a,
8c) &, A0 OREB TV MNERE (Figs. 6b, 10b) 705
Bohie. ZEEEOWMEEHIEET, Sz tEbRw
—HRIOIR T O T o NG, HALBETERTLE
#0100 um, 0§ 50~100 umAFTZOEIRT, Jeimidslh < 5
LM TH B (Fig 13). AN 2 E WD, *
MBS N LK H 5. SO 2, MIE o
HZFHL, ZOHEAIIEHEEHORD 1/2-1/5FETH Y,
LM OFHERMMCHAOL T ALAELH L. B, HELR
I A D RO FEHE, HIFHTRERTH D, B,
B oEsh, @ w LESmIc, [@RoEWICED
n<CTws (Fig 13j-k).

WA B L, SR MR AR, S RO AR A, PR AR
M, BLUOMGEMHEO4MIIXG s (Hl 21
2, 1992 : Hooper and Van Soest, 2002 ; Erpenbeck and
Worheide, 2007 ; Gazave et al, 2012 ; %2 2013). &
FEHIDERE S IR R D2 F-Z L s, FEICHE
LTEELRBEAO—2IMERT ST b, FIKIEE
OFEE, AIKEO =R, UEEAE, B X OBRIRE 2 S5
BENnD (2B, 198098, 1992). NEHEMEOF L,
=K A A D B AR OERE» 52 L L7cE R
THER STV (i, 1992 ; Reid, 2003b).  [f]4 i JHE
13258 5 calthrops®I O F % Fo (2, 2013). —4,
S HEAREOFEHI A O 125, X VM TR A 2TE
¥ (Reid, 2003a). ZHEBEDWMEEHMLA L, HET
HHZE, BIUOFEIC—BCEE SN, X)HEMLIEE
DD E LR VET, SEAEICHET 2 LS.

gt

HRRAbAE, 2RO A 05 O ERM TV M
OFER FICHERE SN/ (Figs. 6b, 10b). 1K IZIARE4ET
HHLODOEFRTH S (Fig 14a). b 1HEIEIL 2 Bk S
ERTHEFROTER T, ZOMEMIFET, TRAMOBK
AERIRP O L BT E % (Fig 14b).

HIEHOREICITEHORMEMAPELELTH 50, 155
N HBER LA E A A PIcBIE SN AR oW TH
D, RMEEMOFMIAHTH L. —F, &K 200 umAr
BEFLLINRMTHALZENEHENS., BIERD ) b,
H B ERE W O KL T- [ 0 R B 2 i 72 3 BRI BK 12 BE 5 2 [
B Adix, BUACTREE 200~400 umAREICHE £ 5 2 &A%
5N Tw5 (fl21E, Hartmann, 1973 : Maddocks, 1976 :
Yamada and Tanaka, 2011). ZEE2 5455 72 MEEKIE,
ZORBREDOTA X O BBREHECH LTRSS 5. b,
ZTOEREMIIVINETHY, BERAPER TS 20T
MEIZHFELZVW &b, 2o R A B fitto M
mefilfrens. 72720, Hon-HIERILAIZIEEITE
osgEns b, HTRICHEFLEHE D AN BN &Eh
b, 7oz BEMEZE LT pHEIEIN LIEE D
72\,

FRFEHETIE, WHARBLTICEL T 208826, JE
A B LA 25 s ST w b (Cao, 1996). ZBE
LoMEE, T CTOMEBICETL 00, FREFEH
WO TOUEDME L 2 5.

8k | ]

Myrene tetoriensis? 15 01 @ 2 g 23886 51 % (Fig.
6a). BEKEREEAPAET HWHEI IV bEHRTIE, L XKD
w4 (Fig. 7b), W LB EAE S L THEL TET 5.
CoH b, BEMS cmOFEERE I, NHE LI
Hesp Ak L & b1, Gk EENL. F/o, EHMmIC
B THWALH R 2SS BBl s NS, Wil OBFHR -
HOWE TV NERBIZIE, M tetoriensis D% 58 DM
#EL (Fig. 8d), #0THh 5 b DD /1 FHOstreidae gen. et
sp. indet. b LD (Fig. 156d). M. tetoriensis\, 7RI
20~30 mmOEED 5720, (3L AL DORKXIIEETTH %5,
EIE L VELRRSEENDS. FNENORKIEREEI I
L TIZIZFEITTH Y, RS ZmEiey % R3 s b 3o
515 (Fig. 15a-c).

M. tetoriensi\%, FALESEHEREY Tl LR 2 T2
B L CEMEERE RS, —7, BlEEREZ RS &I
AL, M EREh RS 5. 72, #HE01 D
M. tetoriensis® L v RIR#EHTE LT 5 L T o ik
2BV, fikKEDOZHHERER (H 2 1XUnio sp.X°
Viviparus sp.), b LZHEETHLT VE /4 Kl D
FLREILFED SN\,

Cofth, FFmmoO A HEALAAS, #hri 01 09 BEIKCE
JED FAICAET ARE YV b EE» S (Fig 7e), 77,
RO “HEALAD, #0109 B OERO TV N
BT 25 (Fig 6a) HEHT 5.
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FIGURE 15. Bivalve fossils collected from the shell bed (Figure 8d) intercalated in the silty sandstone at Locality 01. a—c, Myrene tetoriensis
(Kobayashi and Suzuki). a, Inner surface of a right valve, rubber cast (CBM-PS 5601). b, Inner surface of a left valve, rubber cast (CBM-
PS 5602). ¢, Outer surface of several individuals, rubber cast (CBM-PS 5603). d, Ostreidae gen. et sp. indet., outer surface of a right valve,
rubber cast (CBM-PS 5604). These specimens are deposited in the Natural History Museum and Institute, Chiba.

NV AT A MLh

SRS T LV A+ 4 MEAIE, BRBIRCOMMIED
AT R SNz (Fig 4). SIS ITIZ 3 & BB )
W FEE L, M tetoriensis DB ERBIVHE LV N EE
FICHHBCHIE SN D DS, BIEE TO & & A BRI
EZO I B T, B RS O IZMRR T E TWw
v, BRGSO TR Gl F TR THE b T
Wirb oo, EIIEERIBHFBEINCL S L, FHEh
S5DOFTWFFHALDFEKII R NED I L TH 5.

NL AT A MERE, FIREHOFE L MR TE b
12, HEPome L 28Em ks CEST 5 (Fig 16).
RIIARGEER KB OE T, #InHE b alveolari b A7 S 1L
T, BORRIE—HIZRL 25052 H 0, 8
DFEAFHO RS 37 mmiZINZ, #HORWINIHEfE L TR
25 mmOIMERMER & 5 . RAF S NAEBALIC B W TiEiER
AR 2 S O FFE IR T E 2. SoWmiMHIcE <,
BRAE S N7 OMIANE B C I 16.6 mm, i 5E 4
Wi 16.2 mm (fRAF- O BV OFEZ ITCICEHR) TH 5.

RIERAEDPHENVLAFA PEHET LU LR ZIXH
HE72S, WEORE S LW ORI, I HIE O ® T
(Berriasian) & Z O AL K4LE D & S 5 Cylindroteuthis

aff. knoxvillensis Anderson (fEEF|Z7> 2015) ZHEM$ 5.
Cylindroteuthis)g& @ it L >~ 2 @ L BR13ValanginianT & V)
(Doyle and Kelly, 1988 ; Dzyuba, 2005, 2011), & L A< Hilsez
NVLAFA M2 ZOBICHETE 20 THILUL, KL TH
HLbDEIIERL BB - BROWREOFELEERT I &
1271 (Sano, 2015), BHERDIVED /2.

ST IR Z BT B S S RE T R O MR BRI

WA IR O B R OSHETRICOW T, B3
(2009) 12X 2#ENH D, FRINGCICFRUINE & 45
SREBINEOEREAETO, BIER 270 mOEFHH 5 2
SN TWwb, ZoEMER L HRERIZ, RKRROMS
EVIVNA, BIUOLTARHROBA THERSITONET
BB, PIEETEKIE D & P EME O HEREBR B R S D TR,
B L O FR IR IR AR R B AR 2 v P B A R
T 5 EFICHI STV D, RS CHS 3 2 il 1 Mk
DR, REEA (2009) 12X L HEE B o fE g2
B, —HOEENHEREY & SNXKB A2 L TWwh,
B, M 04k 050F, RRMIZA (2009) UK
FiZEEN2 00, ZOFEMICOVWTITEER SN T 2w,

A0 D)5, TEHOWE L NV NERBIIM tetoriensis
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FIGURE 16. An incomplete rostrum of a belemnite in a sandstone float cobble collected from the river gravel bed along the Ozo River
between Setono and Seto. The fossil locality is shown in Figure 4. a, Mode of occurrence of a belemnite rostrum in a sandstone cobble.
The external mold of a rostrum is also partly preserved. b, Transverse section of a rostrum. This specimen is deposited in the Shiramine
Institute of Paleontology, Hakusan City Board of Education, Ishikawa Prefecture, Japan.

DLy XREE Z AL (Fig. 7b), P lanceolatus D FEAL
AWEAEL, B 7 N HZHOITHL A Kouphichnium & %
HoiEWEMUA TaphrhelminthopsisH I 5T W% (B f]
1Z72, 2009). ZodEREERE S LC, BEIE (2009) 13
Wi & RS AT v 7, HEE 2 RS 5 H AT O
HIRAL A Ophiomorpha, 3 & OVBMM %2 R4 & RO
M. tetoriensis B EBOAAEDN S, KA S @ BN TW
LOWWNBORREEZHEEL TV, WWEY IV NEED LA
\ZRE Y LHCSHANK RS 81, a5 L 7-HCSTH# O
SENLZEns, HREEEE L ddhErlEzohs (5F
i, 1989 ; Walker, 1992). &0 AL FATHEITS A 1L,
THROHCSHHRE & ) R Mb T, BEOKATIZLAL
HbhnZ s, HHEMOFEREEY CTH LI ikERDH
% (g, 1989). SHIZIMICHRET SV MAEITEE
10.7 mT, & FHEIZIAE & L5 MR~ kb s H e % v
T, efhEil L CHEREMTHE ST ONG. 72 1%
BRI BHHAT04 L 05 DUV FEBISHRIES NS ARG L
MEDHEREIZ, #2501 DY MERBHICIFRERE S LR,

HeREW & LT, WRIERANIE L AL RIET, 2o~
B ORAVAA DI NERE L BREIHE SRS, F
72, BIE3 cm® 2V NS S ET S E LA,
W05 THET 5L DOICTEMICED ST 5. s, —
WIZEKICERT 200, FOREBSZHEETHL L
AHSNTWD (BfElZA, 2013). B #H LA oIz
HEOCE, ZOVNVMEBREBEEBEEZONDL. YV
8D EALO RIS L, B 2 HERE R SRS S
BRI CIERE 2R BB O M2 I Ch 5. I Lo
BV MaRBIIIIEH DM, tetoriensis FEHIE DRI S 1,
BTG ZED 72 A5 5 7 F3HOstreidae gen. et sp. indet. 7’
MbIb. Matsukawa and Ido (1993) (&, FHUBH: S
FEY A IR T B A B 2 AR AT L, FERE R &
FEHEI A 2D W T, KD SRR BT B I

DFECIZHIET L EEZONL SHELFHBIIL TS, #
F01 BEBOM. tetoriensisB &G O ERE L, 7 ¥ 5%
PE 9 1 TOstreidae gen. et sp. indet—Myrene tetoriensis
[Phenotype J] #ESEIZHIY L, {RAKBEEOH T lEKDOR
BAR LM T LEETH > MDD L (H 213,
Matsukawa and Ido, 1993 ; #&JI11Z7>, 1996, 1999 ; #&JII -
R, 1999, 2003).

DilzFlwn b, M50l ORI, F 97Kk
M OAMEICEY, FE, FEMIIAWTH D D OO
EARETIEARIBIZIE S L v, M SR RS SN T b
bDLEZLND.

W7 021, WEIVMEREY EARE L2HHET, T
0l DFFF L AXMEAD B A A T EAIAMEST 5. BIFES
T, ZoMBRELTEERRCEA2ERIIHFONL TV L
WHOO, FHIZHE 0l OBV MEREKER L, K
KIHPZ NI WERETH > 2 e EESND. ZO D
W03 1%, HCSHFEET 2 Mk ~ ik ibia g ¢, —Hic
DV NEREAL Y DIRICHRIE S, FHEOHEREBREE 2 5E
ENAh. HiE 04 & HLE 051X, HbiE 03 OHCSHW AR L) F
R E L, VIV NEB» S I S VR A e %
BAET 4. M3 05 TlE, YHEEUCEIZER L, BRI,
BRI A 2 i LA (85K - AHH, 2011) OIS,
T MU CHIEE L CHE—RERR S TV S, YV N EE
LEICHER SN A EME, shsEz Rmgd 2 it s o
FEHNCHEE S b HiS 04 & 05 134 R o Bl RE Y & 1%
NCER

L2 AT, 03 OHCSH A g X JEIE 30~35 mT, Hi
101 OEE 87 mOHCST AR IR L TH O 2 IZEE %
BLTCWD, 512, M 03 OHCSHERE O FAnici, i
B LA 2 ET 5 YV MaTEICHEE S D BHEREY A
D, FIUIHA 04 EHA 05 & H b D L ERBE)
#7140 mlZET S (Fig. 5). INHHERBMHOZEE L BIEDZ
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b3, A SIROZER T ORI T
b EfinE, XN IANEEANEREPELL 72 &
e TH 5.

PERs, A FEO ) 501 205 M T 02 127007
TORFIZIE, RKBESEP HSINEIZED, Al 2 8 TRK
WU % &) diEste &R 2%, 51 &6 < #0340 5 i A
04, 05 DREF T, FhED S BEMIZE 2 #EEA RIS N T
Wh, 7z, TS ERLIT T L) SR &R
e AL L 72T et 2 R T & 5. ARBEIZ A (2009) (1,
V2UZ [ CHEPR O S 7 2 — i O e AR ) & & 2. 7275,
AFZEIZ BT, #EAEBALA 123D & M8 DAL 2 k5
L7213, A b 2Boitte &, &0 FEM % i
IKAEZB) 2 5 2 L7z,

FHUBHIZ BT 5 =& HolENHEREY & L <o
ZRBOER

THUBEIZED SN TV L =R OHEEHD ) 5, KO
Y 2 7 # it Bathonian~ [A] ¥ Oxfordian & Z&H H O ¥ 2
7 # E Tithonian~ F 40 iz ¥ W Berriasian ® L ] 1%, 7
EWEER B L OWRENHE A2 S, ZOREHSIHG 2%
Do2d%H% (FlzlE, Sato and Westermann, 1991 ; A3 -
MEiEE, 2001 : {7, 2008 : Handa et al, 2014). —7J5, HIf
#0118 H B Hauterivian~Barremian® = %& H o 5 1 13,
JUBHRE )| E 3 D FT P11 M3 3 LS DA AE A3 ) &0 C Rtk &
7L (1, 2001, 2007 5 F&JI1 - 3R, 2010), € ORI
)13 CHEE I O TR FEDT LR\ JEaR S 7z (RN A,
2007 ; Matsukawa and Fukui, 2009). L2L, =Z#FHD#
HEHNZ O W TIEIIER AL W icw, ZOEEDO 4578
RIZIZE - T\,

WE R I O Z R T 51, HA (1990) Ttk
2 Isognomon D FEMSE e S7z13 7, R IEA (2009)
12 & 0 EIRALA D Kouphichnium X Ophiomorpha @ & 53
i an, Do L SRS R ICBU 2O FETEN R
SNTWBE 00, WL pRMAEYIbaAOELIZINE
THEREIN TV ol RIFRICBWTEBRE T,
MOTELHWALADERBHO R E R ST. TNHDYH
BB AR TS v 2 b b BEmE N TS ()
21X, Anderson, 1983 ; Casey, 1993 ; Kling, 1998 ; £ K -
M, 2011). 4 E#EET 2 lifb A1, REARRTH
B CTOREIZEE LD OO, RUMIEOZERE T IR
JEARIEEND 2 L &2RT, WD TOMELR N EYFIGE
WL 7e, ZIIHMRBHMBTOEREOELENTHL. £
7z, E—BURHCILEE 3 2 WA E S & HIER oA S, [k
WHEEEYLA TH LI EAURBEN S, AT HINICE
WTC, 77 M ZEHOITHMEA R BE T 2 8IKERBO YL
a2 »U-PbéE & L€, # ¥ Hauterivian~Barremianii #)#]
DEARAE (AT A, 2006) SFISNTBY, Ribigozk
BB T ORI TRV B 2 =3 H o ER 126
BT 2EEZONL. ZOWEIBAEDTHUEEHO 512
HEONWTEZ LA, & ZHFHOWEISHIET 5
BN OSSN TV, HINR oAbl T
RATZZ & 5.

LT AT, TP M T B (2007) 12 &Y
#i Hauterivian~ #7 ¥ Barremian® 7 >~ € / 4 FAL A

Pseudothurmannia sp. sk S, Z Dk, #)1 - 3EJH (2010)
X7 v E A FOURET 5 R IE R Hauterivian (2 BRE &
N5 & L7z ZoRRITHE TS INOZ R TEIIHE S
N5 EIKEOUPEMR (FAARIZA, 2006) (2121F—FKT 5.
TN BT L7 v E 7 4 FILEDERBIE Lz SO\,
AT - 35 (2010) X S x )l ~HiEdi o 7~ T4 58
Zxflb L, 7~ anE e FIUBICBIT 2 =F H ot
HERE & L CALEAT LT T b, IHED (2003) &8I0 -
B (2010) 2L 2 FHEHEOSHERICESCE, T
IRBIIEREREERET L LB SN TBY, ZFHO
HETE I (2T B Mot & FTOR I Mt o BT, ENENEE
BTHET~aTnEE, B, ThbbRp %L EE
CEEEND L) MENA TS, ISR L, B (2007)
X7 /A FEREZ, ZOLETORBEIZHTINLES
OMFENRF ¥ — NRHEEHEAZTZETHHIIMZ, L0 L
MICHREHEHICE T2 EZONL -V a =Y T4 b
BErFRETHT VI AEWEBER AT HZ L 2 H
B, AfMEEERE LTI L Twh Zodgse, T
NI 7 € 2 4 FbaoE R E#E L TR B
B AMAERE LIS T 2R BRI E N, LR
DR EOTEIIFEE SN D,

AWFEIZ L - C, WA OZERIZIE, ", 5440
wT BEMIC B & SERELCHERE L 72 E 23t b s 2 &8
WS & T o7z FTIR)N RIS O A A il g B B3, 7
VE A FALA O HE IR~ FRE RS S R A AR
Wi L E R RIE L CB ) (1RIE, 2007), FoEH
LA 12D X #EKBRBE ) Soligohaline & 7R 3 1A /KBREE~N D
BALAE U L S T (I - %I, 2010), —
J7, MBI T, VR ERKAEN L % ST B ek
G, WakEe e L Clhala g aids ez it
SEMNPS L. MHMBOBFEIICE Y FAICMHET LK
TR, 78 7w L2008 CHER L, oligohaline
7> bmesohaline & /R 31 KAE ZH HALA#HE L ET 5. LU
A, AR TRV MR R o Vg R 125 | & e <
O EEZ 5N TWE (B)INEAH, 2007). D LX)
12, ZFBowmER ST 5, REEN, T BX
T EF O 3 HIs O g L, (ROKE R E D 2 & B g
REEBOFLGRZTE LT Wil R I fE L Tnwi- e Ex
LA, INHORT, Ao ERIZHILXD
FTHREBEICB W TR LIALTEMNIZ oA L, FEMEREE O
MHESINLE Y, MO2MBE XD HHTAIZE VIR
T HT, SMONREEHTET 5 ETHE SN,
Kondo et al. (2006) &, FHURBEOGH & Rk, KE
BIBA, IRRBIEKE O X D) RGBSR RET S, M
tetoriensis & T. yokoyamai’ EAK & 9 2 Bl 72 1§ il D 75K
ETHAELARETEBSTONL E LTWwA, RIZHE
DL EBRICE DSV THERT 20 THNIE, FIUEFEO=
FHOWELZI1E, ALK Z 04 ML B IE K%
FORBBEENEZELTBY, Lo EIC X 0 dbiiakiE
MRS A LD %, L DALENZBH W 72 iR O EEDSIR I &
o 2oz i, BIINEHD (2007) *Matsukawa and
Fukui (2009) 2 X %, )= ok B HA R ER L
HOTHHAFTRO S O & OMIZILEESED HN L Z L
5, FIBHST 7 KERGBICHEE L LH#EESND,
AEENCE O 2 V7R E RSO BEGHMCHERR L2 w9
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wom AW TH D, Atk THUEHEO =% H OMEEHIC
BUF 5 EPWHRHERAZ O W TOE L eSS LS.

SRORE  TRUETEC B 2 B HLa 7o Bk

TRUZBEEOH AW RN D CHHMUREL, TS
BhoT vE A4 VLA DERFFIIEICEDONTE D
(B z1X, Sato, 1962 : Sato and Westermann, 1991 ; g,
2008), Mo sHEREE H 720 2E i3 A T v
LA L, W b1z 42 wilkle 5 2= fiEh s o,
POEROE LN LEOERRZHET 52 L T Z
LDMPSIETE 720, HREEHRE T2 H%R
BALED—D Lo T, LUFTIE, FRUBEHOWNE
2B BB LATIZE D ERIZOW TS

FEHLOH) BMARIE, FRUEEEOBEEEED W )E %
RRIZ, B R ORGP HERB S I o V» TG &
DTV 5 (Kashiwagi, 2014). HIG, JUBHRE L RE IO 4
WEfE 70 & O FE R (P8 - AR, 2008) % i lc, [T
J& DM (Kashiwagi and Hirasawa, 2010) & EIILE
(Kashiwagi and Hirasawa, 2015) ® & O9PEEIZAFE ST
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