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Sandstone sills and dikes emplaced in Triassic and Jurassic
siliceous rocks of the southern Chichibu Terrane
in Kyushu

Kouichi Nakasuima and Takuro NisaI

Abstract

Sandstones contained in radiolarian cherts and siliceous mudstones in the Mesozoic
of Southwest Japan have often been regarded as conformable interlayers, hence not a
few workers have referred the chert of this Erathem to as shallow-water deposits. In
this connection, analogous sandstones in siliceous rocks of the southern Chichibu Terrane
in Kyushﬁ are described in this paper as clastic injections and their origin is discussed.
The rocks studied belong to the Yoshio Formation along the midstream of the Kuma
River, Kumamoto Prefecture, and to the Shakumasan Formation in the Youra Peninsula,
Oita Prefecture, These two formations are composed of sandstone, mudstone, and siliceous
rocks comprising thin-bedded chert and siliceous mudstone. The siliceous rocks usually
occur as displaced blocks of various sizes and extensive sheets commonly with a fault
relation with clastic rocks, and are accompanied with pebbly mudstone and conglomerate
and exotic blocks of greenstone and limestone in neighboring areas.

Sandstone injections are founded in many blocks and some sheets of siliceous rocks
and characteristically occur in and near the junctions between the chert unit and the
overlying siliceous mudstone unit. These injections show a great variety of form, and
most common is of a tabular to lenticular sill-form. In places, they crosscut bedding
surfaces, laminations, and even folded structure of the host rock. In addition to such a
simple injection form, much complicated ones including ramifying, laterally discrete, and
reticulate-vein forms occur. These sills and dikes range from a few millimeters to a few
meters thick.

Most of the sandstone sills and dikes are internally structureless, but some exhibit
multiple sets of injection layers. Microscopic examination revealed that they show a crude
orientation of sand-grains nearly parallel to their sides. They are medium- to coarse-
grained feldspathic arenite, and occasionally contain chert breccias of a granule to pebble
size that were probably detached from the host rock. They are similar in composition
to the sandstones that occur adjacent to the siliceous rocks. The contact between the
sandstone injections and the enclosing siliceous rocks is quite sharp.

The stratigraphic position of the junctions between the bedded chert and the
siliceous mudstone unit is different in individual bodies of the siliceous rocks and ranges
in age from Early Jurassic to Middle Jurassic. The cause of concentrated occurrence of
sandstone sills and dikes in and near the junctions stated above is not known, but formation
of fractures or weakened structural surfaces into which sands intruded may have been
caused by the differences of physical properties including that of competency between
those two kinds of rocks. Sandstone sills and dikes apparently resulted from forceful injection
of liquified sand from a source bed that lies adjacent to siliceous rocks., Liquifaction and
fluidization of the source bed are likely to have been created when the unconsolidated
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source bed had been overlain by or mixed with allochthonous sheets or blocks of con-
solidated siliceous rocks of submarine gravity-sliding origin and had obtained overpressured

conditions due to the overburden.
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D HEINTNS, GAM, 1983 ; AHE, 1983,
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¥ — P OBHEELIFETETICEAL, YVROEES
RTEOTHS. COEER, WEDEN LAOHRK
B LRI, BOETELAZDOTRIENT E4R

RT3, s OWEVEOEABREPHBEILE D
Mgic20TiR, 2heRk LB rBoskEs+48
B ERHEED oz, L UBRORDKIEEEE
ZoNB3AMRABLOTERUEE L.
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AR, REAREIRE) | hHEOE RIS & K5
BPUESEERRTH 5 (Fig. 1). FHROMEOME
13, 2hvEhthE (1981) KU « Hidh (1985) Itk
STHEINTVBEDT, KRTREELTZNGD
MFEERCESHTHBOEHER « B - BR%E
Waid 5.
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KB, WA - BKE (1960 OER - RA%I
lil?ﬁ%’:”l L, ot 21 RERE, 'F%B;:’;;I;A
RUEE, EARSZKAR, ROERY = 5 RHRERE
KERAINhTH . UL UEAIRE T, hE (1981)
OFRCESERERLE®R 3RBE—HLHFEEL
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Kﬁﬁ?é(ﬁgm.ﬁkﬁmuéﬁwgﬁﬁfﬁm
BT B WECESh, Then BB ER, SAA

FigJd

Fig. 1. Map showing the study areas, Yo-
shio area(lower left)and Youra Pen-
insula (lower right), U, Y. T. L:
Usuki-Yatsushiro Tectonic Line.
B. T.L :Butsuzo Tectonic Line,
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Fig. 2. Simplified geological map of the Yoshio Formation along the midstream of the Kumagawa

River.

B Rk« 8Bk, 1964) &9 5. ARBITFIRL
BE~THEEOERNERL, LEIHEcESETER
T3, SREBRVEBIUBRT +» - FTHESUS
., BERE - BEREEED. D BORIKE -
ROEE - BE - ARREE -BUEBEKEZET. B
WERBIIRE « BATEREL, BORRNGIKE %
D,

EFRED Fv— M, EEK km ik XK HEK
EERE LTHERT 208520, 2084, A5
ADEEHICZ LV Y XROERE LTHET 3
(Fig.2). HERERLEBLEF v — M- THD
N, F v~ b OLAICESMICERL 261052, 3 DHIA
TROND. TREE - AKE S~ DSk
ZLOVYXREKRE LTERTS. F+—F «BHE
BE-REAARE EMBEBOERICE, Fr—t
PHRESERRETOARE UTERT 2 B4EK

HiE, BEAEDEAIBOTHFESFEZEL TV A,

UL, choOEREENHEE LA « EHICKL
BEfRICH 2 AT, BERBAZRVTROLEINTOR
V. FIhDOERBICEET 2MEERICIIDIE
HEDORS Y IREPHEDA S Vv 7 ARNERIN

5T EEBDB. LIchSoTFr—b e ﬁ’éﬁ o BIKE
2, MBHICH LT v o7 VI (EE200~300
mPl b, EBHEmPE) 28284 7Th, chomE
EETOBIS URVESTh 2 WHeitdid 3.
RBABDOAIKED O ITHERCH, ~uaigd .
FritoMmR PV v TABA SN T 213 K
<HIKE, 1964), YT REFMOI S FVFLE
5NTW3 (Ocawa ef al.,1983), T YHIRDF +
— MRV ARHEDRS Y 2 T i, BERERY
a2 ZREH S, BARY 2 et o Btk
POBRERTCEBHSLICINTHS (FERIEH
; 1982, VHEE « A4, 1983; OGAawa ef al,, 1983;44
BEiZH, 1986).
2. DUl RIS
%ﬂﬁﬁkﬁﬁ&ﬁﬁﬁiﬁm&ﬁ?%gg%g.
MEOXMRE L-DREEDOFHREL D 3 R LB
(W « 50, 1968) TH 3. RGLUERWE « BE
Fr—FEEREL, LEORE - BHRE - BAE
BEES. KBSAMBPIKE, EiESETEINT
LY - 7 REHRE (BAR, 1962, 1977) BRI
D5, BHREBREOEAGKE a1
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Ehs, RENFROBERCHkans. FRHE
ME2§MKuﬁ§mmﬁK365WﬁEﬁmﬂﬁé
NBERARRE GlF « FhE, 1968) M7 T 5. HER
WEcHET s &itEsh 5. RELBhomBERR
—BichE~EEOEAEHEbh~EBETIAD 2
WEERICEMN T 5 (Fig.3).
ABICIZRD > DRI ZEEERF « ERRNEH

Fig. 3. Simplified geological map of
the Shakumasan Formation
in the eastern part of the
Youra Peninsula. 1:Tsui For-
mation (including Torinosu
limestone); 2-4: Shakumasan
Fm. 2: sandstone predomi-
nant facies; 3: mudstone
predominant facies;4-5 : chert;
4: Yukagi Fm. 5; Shakumasan
Fm.; 6: limestone; 7 : fault
(assumed) ; 8: fold axis;9:
bedding (overturned) 10 : dike
locality.
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Fig. 4. Sketch showing the mode of occurence of sandstone dikes emplaced in the bedded chert and
siliceous mudstone, Yoshio Formation along the Nakatsumichi route. Loc. C in Fig. 2.
dashed line : siliceous mudstone ; solid line : bedded chert
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DHRESDHEL, T8 JH (1985) dchbEzr=y
FI, TELUTEALTWS, §Rbba=y M1,
F o — M OSEEREERTCHBAECEIRA—H
DREFEAEL, MEBEHIBEEEEOBERRDS
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S ORRERT EELONS (F « IKFH, 1985;
FARE, 1986).
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t Fig.2 ® A,B,C,D) B\ TIIHA, HEE¥E
HiFic BT, MEfEFsLoEELs Fig. 3) ©
2HETROE LB Y VERCERICOWT, B4
BT BHT « BRROZENS ZHERT 2B EOHET
TOBHICONWTREHT 5.

1. BEEROER

WEEREES BEEHIZ, shekbiindod
Wixd s &, HEHEEREBEN. FRETR, BaEvv
o BRERE S BEARIL, MIOERAREEN O
WER L OBERMEOMERIc 2 (Fig. 2). HEEE
ORBEILETE, DEFILHROE LTINS, 4k
ORI T B LH>TH B (Fig. 3).

WEY v« Bk, BEESPCERTHRETSC
LT, £ DBA 10cm~% 10cm ORIE T4 « 5
KO ULBWIESI08ADEREE (dike swarm) %

¥mRT 5 (Fig.4). ¢ dikeswarm {3, v — b &
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BB - OBREATIcEicERT 2, v« Sk
DIEE, 10cmBiEO OMFEHEO, & XiC 2~3m
ICET BEN DD, 1~2cmPb 3 WD iIZEmmIZEDOM
Ik (dikelet) 3R LNENICEL. HEREKT,

BIEE—DOESTY - MRICELEET 200, &
UBRT 260, 2 LA 0EELKLDTZ 60,5

Fig. 5. Sketch showing the diverging sandstone
dikelets, parallel to subparallel to the
bedding surface of chert. Yoshio Forma-
tion along the Kajiki route. Loc, A in
Fig. 2. Symbols are the same as Fig. 4.

Fig. 6. Sandstone dikelets emplaced in radio-
larian chert on a microscopic scale,
Note that the dikelets obviously cut the
lamination represented by arrangement
of radiolarian remains, -denoted by thick
lines in the upper left and lower right
of thejillustraion. Sampled from Loc, A
in Fig. 2. ss:sandstone dikelet;ch:
radiolarian chert ; qz : quartz vein.
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Fig. 7. Rose diagrams for strike and dip of sandstone dike and bedding
of chert of Shakumasan Formation,
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Fig. 8. Sketch showing the folds of chert cut by sandstone dikes.
Yoshio Formation -along the Kajiki route. Loc. ‘A in Fig. 2.

10em DEITY Y XIRICINLUTRZ S D 15 &
4£#Tdh3 (Figs.4,5; Pls. I-3, II-1). cOLH> KK
RROSREM, R (1982) BRI OBR R hHE
THBULBEEDR » YV OREOSEEE X
LT3, —fic, SROES L DB S OEF &R
MM « SEAEDRREIZE LD (Fig.6; P1s.I-3,
II-1), —#Ric iz dikelet BHBRICEA LT 25D H 5.
o DERIE, BRBLEF» S OUILFIEDOEY T
RIENCEERT. LEBRAEDL CAEFELBRNE
LBy « BIRCR, ERICHBYZEEERL
J<HiE (source bed) %S BT &LidHEEH 7
BEYL - BROEBEZNICEPN TV IEES
HoERR, KBNcATEIRETT Fig.7), <o
MTREFREIWE VY VEEREBDTH S, Ly
L—20 ¥y O—EH IR A0 BHEE &5
L7cY, BEEZU - THE - HET 2854085 3
(Fig.5). RIZBEROELWHIELTE, F+— F OB
izt 2 WEEROERSBET 6N 3 (Fig.8). ¢ ¢
TRWEERIZ, £&ELTF»— bOoEmMEE
EYTICEALTO S, BTN TF+— b
ORHHMERCBEEREAS(HARLTNE, ok
D REATRER, REBERG P TORMOTRITE
IHBEROBEATAE (FlZIT, MAXWELL, 1962) &
BRERZ, FPEERET » — boRBicRNLT
WaARIERED oD, P EOBEERIZ, YARY
BROBEAMTF + — + OHEMBICIT b T E%RT.

T« BREBRT IRER, —BICH~ERD»
512D, HB—0 v « BRNCHREZNRTDONS
LD, UL LbTh—fTcid 35, MU
EHIROEEILFICBNTHEH—0O Y VRICH EZE{Lbs
RBOSNBHERNE LI (Fig. 9; PLII-4). v

dike wall

muddy seam

COARSE

FINE
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Frins = Sem
dike wall n._._____—-

Fig. 9. Sketch of polished slab of multiple sand-
stone dike, sliced perpendicularly to the
dike wall. See Figs. 3 and 15E for
locality.
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THESREL, FlehhBidmiicssns 7 3
FEP TS, IS, CORE7 A vi
CE->TIHENE. CORBEBET7A VvbEE—EXA
~ OFRER (Te) LIRE LU THREE(»S ETREFRE
W LB E, EE - HEIAICBOTHL DICFPE
UMb ER D, Lichi-> T OREE(LEHD
WEEZ—ELA Vo RIMBERAETT I ERRE
HTHB., DLV VORBIGENEHZEE
MRS DSET 5 WV DBRIL, /N7 W IFRRT
BT EIIN. BLACZOEABNER, EROET
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T3, REOHEY THEINES L Mul-
tiple clastic dike (HAYASHI, 1966) ICH¥43 2 D
ThA5. Tz DL S Multiple layer 75 78 35
BERNICKERLN BH 55 &id, PETERSON
1968) I H Y 74 =T MO GERT DU
WEEROHI LEERIL T 3.

WEvL - BRIE, Fr-OAREEDLC N
5. BABEOKRE SR mm~Fem BET, HIkA

a]e]

/féi;

parting of claystone

Fig. 10. Sketches showing the mode of occur—
ence of sandstone sills in chert. A:
sandstone sills and diverging dikelets
parallel to the bedding of chert. B:
a sandstone sill containing numerous
angular clasts of chert. Localities are
in Fig. 14.

UNEXPOSED

30cm

Fig. 11. Sketch showing the mode of occuren—
ce of sandstone dikes. Note that the
dikes are emplaced along the part-
ing of claystone, resulting in sep-
aration of two chert beds, and con-

tain numerous chert breccias. Local-

ities in Fig. 14.

ICBHELD (Fig.10-A), HE Ly (Fig. 10-B),
HBENIRNBOLICEF LD TE (PLI-2).
T ERICEA LTz dikelet 12X > TF v — PSR
N, BE—HTHo7F+—FESF» - ARER
OERERTHA LSS (Fig. 1) ch b OARKIR,
BWEEARSETF v — F OBEEE - 72D, HBW0IET
—F 4 VY ZROICEA L TBER A LIEY 3 Kic,
EiROABETHRICEA Uk dikelet I & »TIH &
N, BlEHINTERNICBOAEhz—BOBEAS
BEIERIN S,

2. v« SRBEDET TORHK

Vv« BIREBRT 2EE, FRLX D ic—ig
ICASREEICZ LD, BIROER &ETRETS 5
&, MICHRNTFOEARFISEDOND T LMD S
(P1.II-3). zhidik (1982) BTN B L ST,
EIRBEEIC & > THEIS N 2 BREL LTEALK
7o DI FOEALIINEC /2 dDEBL LN D,
Rk, BEEBKZLUOEAETVHA T, Ak
s F v - PROBEOEREE&T. TLFREHBO
Vv BRI, BEMELTYvayY «Fruf B
ZEREEEED. FREPICANWIEEIhS Vv« Ak
OHRBEEAFZNERIL, FRBAHGT IWEDZL
nic, FEBEIRCEEYHBROSTHEUL TS
(Fig.12). O LIEEEEE B v« Bk
EREOWSEICHKT 2 L ETRRT 5.

V. BaEyn - BREESHERRE
BT BPEERE L OBR

BB« BN - - SRR OREENER, Wl

Q.

o YOSKIO Fm.
o S§ DIKE

FS RF.

50
Fig. 12. Mineralogical composition of sandtones
forming dikes, and those of the
Yoshio Formation. Open squares are
from Fujii (1962).
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U7BRO CREABOWEERE L RERGATEL TS
D, TTROEMBEBLRET 2 L3RETHS. L
2 UHEE B IR O 75 OE R O OIFEETI,
WAARE M- - BEEE L BROMRERE L 094
HIIS B AL K BET& 3 (Figs.13,14). D
BEEICTRHBRIZEAETELTED, EEAE
RY (Fig.18). F v — b & 20D EAOEERSE & DM
KEX 2 ~3mOBRPENBT + — P ERDEL XD
AL, ZO—EHTF » — t OFEER & IFFETIC
EALTVS (Fig. 14). BEREE NREREESL
TEY, POAMBNLE/ERIED SRV, Bl
ICBEET ATEARRE, MDD LIUORENRES
%, HLERRORZELRAFROREELERLL,
ZDhicK/NE 4« OWEBRBE TN I EHEHERY T
b5, ThoOREERE, V3R v— MRRU
TR TEREAE & 208, AHORMIZAKROE[AT
EEFE—HL, THEEOBVTRILEOWRERE
OFREEFELTNBCENHE. chbDV VR
o v — MROBJICIE, BRENEIC X 2 BEOBIE
BN LIZLIZEDONE, Fh—BICRRF VTS
B EORBERL A OND. CORRENBICIE
W ETE A FARANIC S S B listrisc 1TLEEAIRT D
BHYD, ZOBHAAMCTNICES FESELTHD
cEbd, iz ORRENER, BERBOS%E

sandstone

7 pebbly mds

chert

-— - fault
(:_) bedding (overturned)
- —%—- anticline

° fossil locality

K BB

o TRECEERICINNABRLTH3E4bb 5.

CPLED XS BERRRE, ConBERSYEROR

1T, AEESIcX 3BEEOE « AL S CIKES
EW ot EETR LTINS,

V. BEV  BREROSBEERE
RBOREE RO

a2/ KV« BEBRCEZRNT, DEEiREES
HEHERUZORALOREEREOHBRIEL RS .
ZOWER, ERBOS 2 v v, RELED2 7
v 2 v TRRREICESI (A% (Tables 1,2;
Pls. II,1IV).
EREOWALs va v (Fig.15A) Tk Paro-
hsuum simplum % Katroma sp. cf. K. bicornis
BEDY = F/EMRRIHRO U o K # Az
SURERF v — &, Vo FREHDSL UK
RO bAZEDEAREOEABM L EROWEE
FpssEd o iz, hEEA+Es v a Y (Fig.15B) T
12, Canoptum anulatum EEELY 25 KEED
HERAEELTMNOKET +» — ORI EERNR
boh s, mEEBEs v a v (Fig.15C) T,
VasREHOF -t «HERAOERMERTY

- Neogondolella navicula steinbergensis, N. navicula

navicula 1EO M) TREFH 02 Fr b {LEE

52

2 T
N MAMOTO

100m

Fig. 13. Route map illustrating distribution of siliceous and terrigenous
clastic rock of sthe Shakumasan Formation along the coastal exposure,
west of Mamoto, Localty is in Fig. 3.
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Detailed map showing the mode of occurence of chert, siliceous mudstone,
sandstone, and mudstone. Note the sandstone dikes and sills along the
southeastern margin of the chert body. Locality is in Fig, 13. Simbols are the
same as those of Fig. 13 except for 1, 4, 9, and 10. 1 : liquified sandstone ;
4 : siliceous mudstone ; 9 : strike and dip of fault; 10: fossil locality.
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Table 1. List of radiolarian fossils from the Youra Peninsula and Yoshio areas,

Area Youra Peninsula Yoshio

Sample number MA TK KA NA NB Ky ol
Taxa 12345 {12345 (112345 {123 246 |123 {1234

Triassocampe sp. : X
Parahsuum simpium Yao X X
P. sp.A (in Yao, 1982) X
P. sp.C (in Yao, 1982) X X X
P, sp. X X X
P. spp. X X X
PAD sp. X X X
Palaeosaturnalls sp. X X
Spongosaturnalis sp. X
Archicapsa pachyderma (Tan) +
A. sp. .
Acanthocircus hexagonus (Yao) X
A. sp. X XX
Canoptum anulatum Pessagno and Poisson +
sp. X
C. spp. X
C(D  sp. ; X
- e e e e e o e e e e e —— - N
Archaeodictyomitra sp. X X X
Hsuum matsuokai lsozaki and Matsuda ¥+
H. hisuikyouense Isozaki and Matsuda X + +
H. maxwel li Pessagno ++
K. sp. X XX iX XX (X X XX
H. spp. : X . XX
Stichocapsa sp. X ’
Laxtorum(?) jurassicum lsozaki and Matsuda : +
L.(D) hichisoense Isozaki and Matsuda X
L.(D) sp. X
Katroma bicarnis De Wever +
K. sp. X X
Trillus sp. X

Unuma echinatus Ichikawa and Yao X X
u. typicus Ichikawa and Yao + +
Bucyrutidiel lum unuiraense (Yao) + X
Tricolocapsa(?) fusiformis Yao XX
T.(D sp. T.(?) aff. Fusiformis Yao X

T. plicarum Yao X XX X X + 44

Tricolocapsa conexa Matsuoka : X XX
T, tetragona Matsuoka X
T. yaoi Matsuoka X
Protunuma turbo Matsuoka
P. spp.
Williriedellum sp.
Dictyomitrelia(?) kamoensis Mizutani and Kido X +
0.(2) sp.
Ristota(?) turpicula Pessagno and Whalen X
Parvicingula sp. X X X X
P. spp. XX X

> X +
<

Stylocapsa(?) tecta Maisuoka X
S.(D hemicostata Matsuoka X X
S spiralis Matsuoka X
Guexella catenarum (Matsuoka) X
Pseudodictyomilra sp. D (in Matsuoka and Yao, 1985) X

Lithology CSHMHHM JCCCSS [SCCCS {CCS JCSS |CSS JCCSS

+, confer; C, chert; S, siliceous midstone; M, mudstone
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Table 2. List of conodont fossils from the Yoshio area.

Area Yoshio
Sample number NB
Taxa 578
Neogondolella navicula steinbergensis (Mosher) X X
N. navicula navicutla (Huckriede) X
Neohindeodella aequiraramosa Kozur and Mostler X
N.A(D) multihamata (Huckriede) X
Chirodella dinodoides (Tatge) X
Lithology ccC¢
C; chert

Read Neokindeodella aequiramosa for Neohindeodella aequiraramosa.

AUKERTF +— P EEOENOHERSE & DI
BEERSRD SN, KEEs v a v (Fig. 15D)
OWEVIV « BRBERT 2 WATHE, Fv— M
Hsuum sp.cf. H. hisuikyoense % Eucyrtidiellum
unumaense K EFEL, Va7 REHEH LR
#HERL, BERERZY 2 5kt oBRERT.

RMlig<i, Meflikoskis (Fig 15-E)
BT, F+ — b 51d Laxtorum(?) hichisoense,
Hsuum hisuikyoense 13X O o 7 it AO(LE
BE N, HERBED LML TR Ristla ()
turpicula, Protunuma. sp. cf. P, turbo 13&, &
T3 Unuma echinatus 15X DY o F it O{LADS
BEH U7,

BWE YV BEREESBEEEFORBOMBERD
EANIEEEOMTIC BN THL DI » 7. BE
AREALEERE (MA3, MAYO D SIT Stylocapsa
tecta, S(?). hemicostata, Guexella catenarum 73
EOBBBLABEL, chbid MaTaUOKA (1983)
DStylocapsa(?) spiralis zone DE FHERT. T
& DPPLAIDONRE (MAS) (%, Stylocapsa (?)
spiralis, Tricolocapsa sp. cf. T. yaoi I3 EREL,
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Fig. 15. Columnar, sections showing the_stratigraphic levels of sandstone dikes in chert
and siliceous mudstone. Localities are in Figs. 2 and 3.
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Explanation of Plate 3.

. Sandstone dikes in chert. Loc. A in text-fig. 2.

. Sandstone dike including angular clasts of chert, illustrated in text-fig. 15E.

. Sandstone dikelet in chert, Loc. C in text-fig. 2.
. Ditto, Sampled from a sill illustrated in text-fig. 14.
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Explanation of Plate 4.

. Photomicrograph of sandstone dikelet in chert. Loc. A in text-fig. 2.

. Photomicrograph of sandstone dike. Note the preferred orientation of grains, Sampled

from a sill illustrated in text-fig, 14.

. Photomicrograph of sandstone around sandstone dike. Sampled from a massive sandstone

illustrated in text-fig, 14.

. Vertical section of polished slab of multiple sandstone dike. Locality is in text-fig. 15E.
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Explanation of Plate 5.
1. Parahsuum simplum Yao, KA3
Parahsuum sp. A (in Yao, 1982). NA3
Parahsuum sp. C (in Yao, 1982). KA2
Archicapsa sp. cf. A. pachyderma (Tan), KW3
. Canoptum sp. cf. C. anulatum PESSAGNO & WHALEN, NAS3
Acanthocircus hexagonus (Yao)., TK1

Hsuum hisuikyouense 1sozaxi & MaTsupa, MA1

L R

Hsuum sp. cf, H, matsuokai Isozaxl & Matsupa, TK1

9. Laxtorum(?) sp. cf. L(?) jurassicum Isozaki & Matsupa., OI1
10. Laxtorum(?) hichisoense 1sozaxkl & MaTsupa, TK2

11. Katroma sp. cf. K. bicornis DE WEVER, KA4

12. Unuma echinatus IcHikawa & Yao, TK4

13. Unuma sp. cf, U. typicus IcHIKAWA & Yao, TK4
scale bar=100uM
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Explanation of Plate 6.
Trillus sp. KW3
Eucyrtidiellum unmaense (Yao), QOI2
Tricolocapsa(?) fusiformis Yao, OI2
Tricolocapsa plicarum Yao, MA2
Tricolocapsa conexa MATSUOKA, MA3
Tricolocapsa tetragona Matsuoka, TK5
Protunuma sp. cf. P. turbo MATSUOKA, MAZ2
Dictyomitrella(?) kamoensis MizuTaNt & Kipo, TK4

Dictyomitrelia(?) sp. Ol4

. Ristola(?) turpicula PESsaGNO & WHALEN, MA2
. Stylocapsa tecta MAaTSUOKA, MA4

. Stylocapsa(?) hemicostata MATsuoka, MA4

. Stylocapsa(?) spiralis MATSUOKA, MAS

Guexella catenarum (MATSUOKA), MA3

. Tricolocapsa yaoi MATSUOKA, MAS5

Pseudodictyomiira(?) sp. D (in MaTsuoka & Yao, 1985).

MA5

Scale bar=100uM
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Plate 6






