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Stratigraphical and Sédimentological Studies of the
Cretaceous System in the Chichibu Terrain of
the Outer Zone of Southwest Japan

By

Takami Mivamoro

ApstracT: The Cretaceous System in the Chichibu terrain, which has been considered
to have been formed under the condition of unstable shelf underlain by the strongly folded
late Paleozoic-Triassic Chichibu Supergroup and in a basin transitional to the Shimanto
geosynclinal trough, is narrowly distributed, forming synclinoria or structural basins, in
many scattered areas of the Outer Zone of Southwest Japan. Detailed investigations into
it have played an important role as a key to elucidate the geologic development on the
Japanese Islands. ’

Three main arcas, that is, the Monobegawa Valley (Kochi Prefecture), the Yuasa-
Aridagawa Valley (Wakayama Prefecture) and the Yatsushiro area (Kumamoto Prefecture)
were selected by the writer, and stratigraphical and sedimentological studies have been
pursucd, ‘

In the eastern part of the Monobegawa Valley, the Cretaceous System in the Chichibu
terrain is divided, on the basis of a major cycle of sedimentation, into five formations, namely,
the Ryoscki (Kochian), Yunoki (Aridan), Hibihara-Hagino (Miyakoan), Nagase
(Gyliakian) and Kajisako (Urakawan) Formations in ascending order. To the south of
the Chichibu terrain, the Hayama Formation (Miyakoan) is widely developed in the
Shimanto terrain, which represents the late Mesozoic-Paleogene geosyncline and is now
separated from the Chichibu by the Butsuzo tectonic line. As to the Cretaceous System
in the Chichibu terrain of the Yuasa-Aridagawa Valley, six cycles of sedimentation are
recognized. They arc represented by the Yuasa-Kitadani (Kochian), Arida (Aridan),
Nishihiro-Izeki (Miyakoan), Kanaya-Kamimatsubara (Gyliakian), Goryo-Matsubara
(Lower Urakawan) and Toyajo-Futakawa (Upper Urakawan-Lower Hetonaian) For-
mations in ascending order. In the Shimanto terrain, the Terasoma (Urakawan) and
Ishigaki (Urakawan?) Formations is exposed. In the Yatsushiro district, the Cretaceous
strata in the Chichibu terrain are classified in ascending order into the Kawaguchi
(Kochian), Hachiryuzan (Aridan), Hinagu (Lower Miyakoan), Yatsushiro (Upper
Miyakoan) and Miyaji (Upper Miyakoan-Gyliakian?) Formations. Each of the for-
mations mentioned above shows in general a regular hemi-cycle, beginning with conglomer-
ate andfor thick-bedded sandstones at the base, followed by alternations of sandstone,
siltstone and shale, and ending with shale or mudstone at the top.

On the basis of the general stratigraphical investigations, the writer’s further attention is
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concentrated on the sandstone- and conglomerate-petrography and paleocurrent analysis,
in order to understand the Cretaccous sedimentation in detail. The sandstones were
analyzed on the propertics of size parameters (median, mean, sorting index, skewness and
kurtosis) and major mineral compositions. The conglomerate were analyzed on size,
sphericity, roundness and composition of contained gravels. Paleocurrents were also
examined by directional sole marks.

In the Monobcegawa Valley, the Cretaccous sandstones mostly show a moderately sorted,
normally to positively skewed and meso- to lepto-kurtic type in textural pattern.  Besides,
most of them are characterized by the feldspathic and lithic wackes, with several exception
of feldspathic arenite. The contents in the major mincrals of sandstones and the gravels of
conglomerates suggest that the provenance was composed mainly of older sedimentary
rocks (including basic volcanics), acid-intermediate igncous rocks and metamorphic rocks.
All of these source rocks functionated throughout the Cretaccous Period, but some transition
took place through the five cycles of sedimentation.  For example, the role of the granitic
rocks is likely to have become promoted progressively from the Kochian to the Miyakoan
via the Aridan in the Lower Cretaccous, and then decreased again in the Gyliakian, In
the Miyakoan Hibihara Formation, several slump folds and thrusts suggesting the presence
of a southward dipping palcoslope arc observed, and palcocurrent direction (longitudinal
current) is from E to W, being parallel with the elongation of sedimentary basin, A com-
parison between the Hibihara Formation and the contemporancous Hayama Formation is
madc regarding the properties of sandstones and conglomerates,  The results show that
the sediments of these two formations were supplied from the same northern source arca,
and that a tractive current governed the transportation and deposition of the Hibihara in
contrast with the dominance of a turbidity current in the Hayama. )

In the Yuasa-Aridagawa Vallcy, most of the Cretaccous sandstones are represented by
the feldspathic wacke, feldspathic arenite, lithic wacke and lithic arenite, while there are
several characteristic samples belonging to the quartz arenite and quartzose arcnite in the
Nishihiro Formation. From the mincral composition and the kind of rock fragments in
the sandstones, as well as from the sort of gravels of the conglomerate, the source arca of
the Cretaceous strata is considered to be almost the same as in the Monobegawa Valley.
According to palcocurrent measurements, lateral sediment transport from the north is
recognized in the Chichibu and Shimanto Cretaceous strata. It is worthy to note that
longitudinal sediment transport was from the cast in the Miyakoan Izcki Formation, but
the west in the Urakawan-Lower Hetonaian series in the Chichibu terrain,  The general
northern source area for the sediment of the Chichibu and Shimanto Cretaccous System is
suggested by change of sedimentary facics, the kind of gravcls, palcocurrent directions and
so on. However, the Nishihiro formation may have reccived their clastic material from
the southern islands situated in the middle of the Chichibu terrain and composed of rocks of
the Kuroscgawa structural belt,

The modal analysis of 51 samples of sandstones collected from the Cretaccous System in
the Yatsushiro arca reveals the following stratigraphic changes throughout the Lower
Cretaccous: Kawaguchi Formation, quartz-rich sandstones; Hachiryuzan F., quartz-rich
lithic sandstones; Hinagu F., lithic sandstoncs; Yatsushiro F., feldspathic and partly lithic
sandstones; Miyaji F., feldspathic sandstones. The conglomerates in the Kawaguchi,
Hinagu and Miyaji Formations were examined in detail at cight localitics.

The conglomerate-sandstone petrography, palcocurrents and other available data indi-
cate that most of the Cretaccous sediments in the Chichibu and Shimanto terrain werc
supplied from a land on the north. It is inferred that the source arcas were composed of a)
older sedimentary rocks (including basic volcanics), b) acid-intermediate ignecous rocks, c)
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metamorphic rocks and d) ultrabasic rocks. Although not decided explicitly, a) is probably
referred to the Paleozoic-Triassic Chichibu sedimentaries, b) and ¢) to the Ryoke volcano-
plutonic complex and the Ryoke metamorphic rocks and d), together with a part of c), to
the Kurosegawa complex, among which the first must have played the most important role.
It is important that the Older Ryoke granites and the associated Sennan acid pyroclastics
may have attained an erosion level in the Lower Cretaceous.

Some comments on the mode of sedimentation and the relation between sedimentation
and tectonics are given on the basis of the sandstone-conglomerate petrography and paleo-
current in addition to the gross litho- and bio-facies.
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Fig. 1 Distribution of the Cretaccous strata in the Chichibu terrain of the Southwest Japan,

1: East Kanto, 2: Sanchu, 3: Akaishi, 4: Shima Peninsula, 5: Yuasa-Aridagawa, 6:
Katsuuragawa, 7: Monobegawa-Ryoseki, 8: Sakawa, 9: East Kyushu, 10: Yatsushiro.
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Te : Terasoma F

Sh : Shirama F

Fu : Futakawa F
Go: Goryo F

Kn : Kanaya F

1z : lzeki F BTL : Butsuzo Tectonic Line
Ni: Ipponmatsu area
N : Nishihiro F. &~ . Anticlinal axis
Nn: Nishihiro area
As : Southern facies of Arida F X : Synclinal axis
An : Northern facies of Arida F. " : Fault Sh
Ki : Kitadani F :
Yo : Yuasa F : D:D:l Pre-Cretaceous 0 . ZKm

Fic. 2 Geological map of the Yuasa area, showing the localities of the conglomerates.

1: ACGO1, 2: ACG02, 3: ACGO03, 4: ACG04, 5: ACGO05, 6: ACGOS,
7: ACGO7.
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TapLe 1  CORRELATION OF CRETACEOUS STRATA IN THE CHICHIBU TERRAIN OF THE SOUTHWEST JAPAN

. e . Time
Kochian Aridan Miyakoan Gyliakian - Urakawan Hetonaian Area
Kawaguchi To.{Ya.[Mi. R
g . [Hachiryuzan FHinagu F || ¢ |e Yatsushiro
. Tamari- |Haidate- East K
Yamabu F. | Ochidani F | 1oy £ lyama 6. Tano G. . . ast Kyushu
Ryoseki F Yunoki F Kuro.hara R Yoro‘ﬁt Monobe@wa
Hibihara £ |F faE| - ' Sata
Kaisekiyama F.| Funadani F. Hagino F " Nagase F. | Kajisako E akawa
Tatsukawa F. | Hanoura F Hoji F. Fu. Kushibuchi F. Tatsue F. Katsuura-
E gawa
Yuasa F Nishihiro F. |Kanaya .Goryo F. Toyajo F . Yuasa-
Arida £ [ Kamimatsu-= | .
uKlladanl F - lzeki' F . § b:rrx;rn.';:su Matsubara F. | Futakawa F. Aritagawa
Nansei G. : : : ' : Shima
Izumikawa F. |— Gokashoura F. Peninsula
Misakub .
Todal F e Akaishi
Shiroi F Ishido F. Sebayashi F. Saﬁyama F Sanchu
Choshi G. East Kanto

To: Tomochi, Ya: Yatsushiro, Mi: Miyaji, Yo: Yotsushiro, Fu: Fujikawa,
G: Group, F: Formation.
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7 XY FERESURERERNKT 0 » 7 TH5 S LUWShBILE 72 (INER,1979)
¥ HIERICILEET B R HAS T CRILE A, 1956 a; HADA, 1967) 1C-D U TR LA i
(1978) W, Wil = 7 RO M MBI RS B ATOL LR s k) #50,
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Fi6. 4 Geological sections of the Yuasa arca (2).
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Fic. 5 Geological map of the Aridagawa valley (from Kanaya to Futakawa).
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Zhitff-THHFENb LR U LHEE U ifks, 1978 Fig. 6 B).

RO RBAERIZ, BHEELFOMHRNIS Shh, BENEFOME s v/x—T
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Va3 RETCOMLDMFTNEDFIKEENS (Yao etal, 1970; Hi)iliEH, 1971).

RRELTE RO BRI TIR, TORIIICH »> THTER A ENE-WSW 5 HITE 185 5
BIWRAHEIR LT WS, Th 3TN (FEIPENETELME) 505 ~A mE K
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WP LMEMROR LB T MNEET S, ChiZAERHENEARm» > THAKEZ E
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B~ ENFIRO AERICONWTI, LREZETEL LS - TEH P ZOHF
'ﬁw-ﬁi%ﬁmmﬁﬂﬁaoﬁh(m%)oéﬁmbkamwmm%maa,m$G%D
REABZRONE EHRRBEBRTL, T BRR, HHE, HEA—HFEHE, REE, =
Mg, HBBFEEHNTS L E b, HFOMEMERERIKOWTHANREZR~<I, il
i (1956 8, b) 12& SICHPREMA, —IF, BEMMIN TN RK4ERL LI,

ﬁﬁ%%@EE%@%EE%%ﬁ%m@ﬂxﬁéfxxm,é@&brEN&WﬁNﬁm
K% b2 1 DOHMAMBEZHRE LTINS, HERESR (BHAFE—~FF1ETH) T6

Toyajo F. . Fu Km Ma
" Fi6. 6 ~ Geological sections of the Aridagawa valley. °
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R fEmofma L, WER & IHMEZ DO ZWTHIARR O & Fig. 7-13 107 T UT, %
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THRALFRZL, LAOTTIN & IEAMIRICH S, N/ 50-150m T, T - A
ZH & UTUEZMND B W UALYE, —BHROHER I ENET S LEL 505,

ke diTid, zmw"*ronrrsm 10~20m T, ZOLBICWETUAEG (30m) A4

5 (Fig. 7 (1), mwbmwmuﬂmz TREF OWAETUSEN A, 1 N75°E, it
60°S D% b - TRMDOTMMOMENM LU, MUMRRFICEAI b T/ME
I LTW3,
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F1e. 7 Generalized stratigraphical columnar scction of the Yuasa-Kitadani Formation.

1: Yuasa Formation in the north of Yuasa

2: Yuasa Formation in Mt. Tenno

3: Kitadani Formation

A: Conglomerate, B: Sandstone, C: Sandstonec-shale alternation, D: Shale
Legend is in common with Fig, 7-13.
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1: Northern facies 2: Southern facies.
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Nishihiro F.

Ig. 9 Stratigraphical columnar section of the Nishihiro Formation in the Nishihiro
area, showing the sampling localities of the examined sandstones.
1: Northwest of Shiraki, 2: Koura, 3: Otsuda, 4: Northeast of Nishihiro,
5: Southeast of Otsuda, 6: Ikenoue, 7: Southwest of Koura.
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(¥ 20m) BEELVEYD, EREAUTHS,
Bk m A — AR fE T (Fig. 10), 2M)E# 400m T, E&A L2 phi~#kLo 7 v
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’ » 2—XPHTRB{INZH, HEARKEHETE
| T JEEE & CHIICRENS BN B o E i LI
KREEAEN#SY, ERETWTH S,

PRI S TIRAN T v 3 - X PECRESH
%o

FEILIF D S 1R AP SE I H 78 L WBE L
B, MEMERICED “LiEhmEe”
KRL, BHkicthkshs b0 LanEh53,

(e) FMME

IR IR — AR AT T A I > T U,
CHhEFFTAREREE > TG EZL T
Who AT 400m T, JEIEFHE T IRIEE
WA (20~30m) kKD, FTHE (230m, Ht
R~IERF O~ bE TREI N4 ICE
B DAHBERERIY), LBF (150m,
PDEHEEENLV23) OIHICEN 5. AFH%
MET 3 HDER—BICH~PHT, WbY3 Y
VA7 9 rBITHS. BRMOHYMETIRED
BHEEUMEENS N, HHOMY LEAT
R EUA EGE FALIC U T _LERIC b Bba A
5N, SSREFOHBEETRKBSBH
HEHAERTRESNE, Tirbb, HhoH
: I - THAAR D S MHAICB AL LT < R
0 H H5 (Fig. 11)o JEBE I VEILEO M
HYT3 DL INTORN, ik, BREHE
OMA GHUNE) ok, HEE CRlEd,

400—

300—

200—

100—

1 1956 a) ¥ T iifEd 5 Coniacian (il
Fic. 10 Stratigraphical columnar section of T T WM Z/RY 7 % J 4 I b Anaga-
the Nishihiro Formation in the Ippon- udryceras limatum & ¥ B{LR Inoceramus

matsu area, showing the sampling loca- uwajimensis H3 KaNIE (1972) itk D ZESh
lities of the examined sandstoncs.
Too JEFF « SIS S ICRHRIRIC D W T A48t
: HeHWTELHTHS.

O «BmN .

S BT 0 T UOPHE I F O /MR RIS 1T & s (Fig. 2)o LALOWMBFICE
Aikbbbh, TOMNBIRMELEFOIITHETK (BRSNS, —EMIZ N8°E T
MR HiFED DL, BIMOMY TRTH (F130m) OH—MRRERENE, L
(% 30m) DALV UDEFEMLN» 515 (Fig. 12). FMFMLRICEY #Y) v — 7 #
e hsds, TRETRUTSHS,

1: Northern wing, 2: Southern wing.
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Fie. 11 Stratigraphical columnar section of the Izcki Formation, showing the sampling
localitics of the examined sandstones,
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(&) EBFE

ERFRRAMRO f ket T R
MORFEMERIATZEOHMICHET
% (Fig.5)o EMFMHAIBNT 400m
EL DML AR U (Fig. 13-1), FHpE

Futakawa F.

Goryo F ==t Goryo F
200, Fie ESEARICRA SN S, FRDE
" i (#200m) 3L 8m ORHITIAE
. » : D, MMDE - DEHENERHE S
q ferava TERAREOBDENDT o BEE—i
1 2 CORIRE, R, H~hRTH S, EBHE
Fic. 12 Generalized stratigraphical columnar sec- B (1150m) RELULTHAH»S
tion of the Goryo Formation. b, DEHAENEZRIL .
1: North of Yoshimi, 2: South of Yoshimi. JLIRD LAAFUR IR Hidtd 3 < , R

: KRNI RAH B0, TROBERLE
LioHERICRSEh, &L UTRPERSENBIET 5, '

?_ Futakawa F.

: Matsubara F

7] Futakawa F '

Toyajo F

20! Kamimatsubara F.

0
mJ
0

Fic. 13 Generalized stratigraphical columnar section of the Kamimatsubara, Matsubara,
Toyajo and Futakawa Formations.

R
? i d
lzekl F. J, ' R
2
1 2 3

. 1: Kamimatsubara and Matsubara Formations, 2: Toyajo Formation,
3: Futakawa Formation in the Futakawa area,
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LG R ATRBE R/ 2B L0, FMEFRELR» S35 &&RBFiCHNT
23b07T, ¥ ¥—sHKiCHkEIhs,

(h) WEM

WBIGRTHOERBN & LD ZNFE &It Az ¥ T TAMBO LU IITHT U,
BAEH 700m TR HIMAELS DR LTS (Fig. 2)o 728, SEOWHAOLA, FiliZ
» (1956a) OMEIMESE Y, LBALS (WBMBXCEZIIF) QMG MHEICERS T
Ehbhot,

PAERE LTS NEH 600m OHHARFHEHER DL S Y, hiiIiLA IR %
Z23& A, £4k& LT graded bedding hk { St d 5 (Fig. 12), €D F#N (200m) |
BRI ~HLIR, MBI~ aE R L 45, BIBICF +» =+, i, MRS, TEE, RIKE,
EHEH, ARBEELS EORDPSIBLRITA 4I0m OBANMNH B i (220 m) 13T
HeDHUTUAZLERE UTRDAETEINZEE S, H{EPS4 ) ¥Fan ey e+
EOLREMT B0 LB (180m) {3pbiEE & Vighi, DETUAERZMHED .

MM & Inoceramus uwajimensis YEUARA DU &ML ML E SR b5 &, Wlif
T IKF (Coniacian) iItxtlbdh s,

® f’é‘?}y}“l v

GRUPEINL ) AR U, FALO LRGUG & 12630 N BsEl R8s AT AR KA 1
RicH B (Fig. 5)o BIFHELEZ L > THY, MMORPHCHWT IR LML ZJIFHOTUER
BEAMITD > TS, FILIRY 300m ¢ (Fig. 13-1), Bk &9 2 Rl HHURHE BT
#5185, Graded bedding, sole mark, parting lineation, #t/4 T &7z channel struc-
ture 13 E OHERURERE S BIREh D, RNOEREMRT 204 BZ—Ruc K, BifK
BH3VRIKBERL, H~PRTHS. Bahilic DMICAIEL, BB L iR
DLDNH>TEDILS I I0m ILHT B &MH3,

ARGZ4 2 €7 £ ADERITL D ITTH T (Coniacian) icxtitsh, WROMWIERN &
REESHMRICH B bD LB EN B,

G) NE&IE

SSESRIME A 3 g ek il 2 & > THobh s (Fig. 5)o WML
1,100m T (Fig. 13-2), JAHO M, b BAefloEmilliFks & Mo )M & i3
BRICH B0 3TBMITHT S, B HITHIKEMR v P T E~HDIT v M ED BB
A, LALITH - THIM &85 M5 5. T (00m+) BMIBDI Y v g%, I8
S v v P ITHIB D TS 5o IMBLSTRUINIS I 2 o 1PN (600m) 135D
Ko M HNDEL DD, RPMONIEE 2 ~3KidET, LM (130m+) 13
Ktaphipia & v P ED BB L UHIRNBDEL VIS5,

SElnEd (1956b) kUi (1971) ik b ARG IZAiF L BHF (Santonian) ~~ I
A HT K (Campanian) K E TS,

k) =N .

WAEHRICBICALANRICEB S TR TS (Fig. 5) o SHITER & IXREH MG CHd
208, ZIHHEP S WA TRELVOHIBARBENRICH S, cofic, SEEFORNICKTF
THEENTHSobh, FREMONADEPEBFMHRNIC R NNDS,
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s - REOXAERP LD, bFPIKBEAZ S ELRREOHMEIIILC &M
H%. TRTHLERORRE Y v %4, —f¢ic graded bedding &k { A 503,

MAPSZNHED NG (Fig. 13-3) i3, LHERZTE, ¥ LWEHAEETESS
HWEBERER»SHED, ROMICTIET S, FTHEHAN (B 100m) BEEUTHELS
Y, MEDETUAREREZ2RIT. COMAMICHKE Y Yy XNB O, THDEN (#600m)
RATRERDE~ Y v PEKDIRD, —RICHRTHAINKFTI AL H 5, HBHAR (B
120-280m) BB ICEHEL VL3, LBWDER (B 480 m) RN A BB O RO
RTIRRF AR B K UDHEREHERL VLY, MERKEE ST, HRTRBDE
EHELDIESY, BAaBLRETh, AFMLFCRIEBICRERBED OIS, ki
C HEFRBRMOMBIAHM LTV HEXDILS,

PlEoiEh, EFNAETEINNEMEAFMELRLUTHNIL, AEEEE U EAEHARR
ZPEDEL. T, WRME (Fig 2) TROVFOLMICKAMICOBZTHRND S,

ZINRHE, TENEd (1956b) & U8 Hapa (1967) iT & hid Gaudryceras tenuilitum
YABE, Inoceramus schmidti MICHAEL, Didymoceras awajiense YABE, Pachydiscus sp. 13 &
ZHEIMT S E0bh, I LEEE (Santonian)~~ + 3 4 H TP (Campanian) 1%
INBH0T, BEBMERARRHOMIRIS S, 12k, /MNUEL (1976) B, A HEILE
RIDSMET B HIRAIT L 2 B 5 40T LD LT SR BN #1354 &, Inoceramus spp., /NEIFE
R#H, 91C, Gaudryceras sp. . Polyptychoceras sp., %;ﬁ!&? veF4 b lef H‘fa Eo E &j%_;ﬁi
&L, C@lbfﬁﬁlidlllﬁltﬁM?Za &L, i

B. 4 & I 7
oI 4% e D HUER AL A E R — N —TE R E O — BEM%E b Bbic it 3 2 B A K
1l 4 AL WMOZODREUWMFICRG SN D, BRAWHKE, £

DHEED 2 RO —HEH NSRS & CRBMER—ICX 2T - BHIC
aTEs, . ,

BRANFLNFITIE “RAH RN ETHMRERNSMIT 5. HH -8, FEABERFRICH
505, & BMAETING LREXEh I MERED > THEh S, LUELEHBHRRFRITIE
D154 L b—T Yabeina # (LWITAHT) © AR IFNEE L7 5RO BTG B
JTEs, HUOTFTHWAERI, V427202 bLRLTTFREOERE, W ABB &
VHEFRRICRSENB, £h5 i3 ENE-WSW o—figsEm % &b, JbRAICBE Ui
EHNFHEEERBRELTWA Y, FiRdticsrs “ARBi” iz (KoBayasH,
1941) Z2RT LA dH B,

BB THMALROKYN (BEEEEBFIcHY) & EBAEROKERM, Kk
HEiCk->THDSNS, EMHERRBMMMAMEERL, THHERLINETETS,

BN IR ZARIBZKILNRE, ZRE—Y 2 5B AR BICEEY 25858/
WFENEEE T 5o AT RMGENTARKE, F+— FBXURELSRY, Yabeina
sp. & Kahlerina sp. Dpiiick h iz & d—PR LB MFRicxtlbdh s, KGRI
RIRE, Fv—1, MREKE, DEBPLIUCHELIEZ, B2 UEARRLAEEE “0
R RIKERE > THESISONZ, ZhEDIMMBAVIRKFHIKE - THEEh 3,
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A IR D T B & Wi (X4 Fig. 14 iC, AR O BRI &R EZ Zh 2 h
Fig. 15 & Fig. 16 1T/Rd . LIF, FALA» SMICF4ERiks %,

(1) #fa '

WA A RO (MO 5 bTIkgiBE 55, HMZIEEA LT THEEL, H
FIEDMIEE G - TIICHR LTS, —fiENIEE kT ENE-WSW Tdh % 45, H A ric
BT FoLZidh s REHERLKREMALE), iz g 22 g ssmg sh, ch
B IS AR 2R T O L s N5, BiAMEHkGEEMOMFRIE, BIETIRZS
WA R U 2o i W CEAE TN L) TEES B A, KRBT, Adbliis & T
LROETHETSLECABMARTE I,

AROpIED XEiE dhs AK&N L WEREicH Y (Fig. 16 © 8 58X 0013), JH/EIZ#H
500m T, ke« F28Micarons,

THEM (% 300m) @ FEIZMIKO BOEDENME D5, Thbid T cobble~
pebble KD F v — F BXUWAEOMBE~MMN S, T, i, WECEES,
KREEIK T8 2 RA 1D, DEFDPICEMEIUAE ST, s REBEEICHL Shoms
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Fic. 15 Generalized stratigraphical colum-
nar section of the Cretaceous strata
in the Monobegawa valley.

A: Limestone, B: Shale, C: Silts
tone to very fine-grained sandstone,

" OFx B %

BLURBAEHEZZIOHMD S PR OME &R
BHAELDEN, SOBHBRRLTWSD
ERE IS A 3 S his oo

L EBIE (#9200 m) @ FAR I3 K O L pebble
KOS E MM E L VIE5, TiHE kLT
BADOHMBITIZIT LA LM FE LRI
)R 3 ls B & MR~ HoRL D O T
5151, Protocyprina naumanni (NEUMAYR), [il
SEAHE D BE B & U8 Onichiopsis sp., Nilssonia
sp., Podozamites sp. 15 & O ki) % &L

A i 4 0D VG T A O AR 3R LT
#1150m 720, WL SO PRIDES X
UCROEHAEDORIAZTULMIKO BOBEICKD
REEN S, BERKROERT S LTHRESY
SN B M, MR TR iR~ dD L RERNI
o

AR E UTORFHME, EHBID
EHD S HM LTHRZAICE TS 0bWw 5 “BiA
R ARET B DT, HADEERPITHEA
HERAmmiex I h s,

(2) #hs KR

EHER A L A AR O LIICHTHAED EALE
HOTHIEYIEA AL, ThEBEMERED -
TIEE A EFAT U iINER T, HIERB—ITH
g Udbic @ Bist 3 5 48, #ied i< i3
5 EHIENTIEWHMICEL 3 BN EHRLICE
{LLTWAONMEI I3, R Tiddbgidl
A & W T HA L, M IR S, B
A OMR TRAED LBO B 2K L & FHEIC
WlBmML, €0 b - & bHONTEMAMERK
W & W B R THET B0

A 75 5% S 2 AT & 48 k)1l (Fig. 16 ©
8k &LUF13) ikHBh, MEEIH700mT, k-
Tre24&hs,

D: Medium-grained sandstone,
E: Coarse-grained sandstone,
I': Conglomerate.
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TAAE (#1450 m) 12, MAEHEOWL SHOWNIIIZ L OMBLDELV NS, B
BRWAKTRRT, pebble KD 7 +— 1, WMECATSE, MAREIKE, BE, TEREOM~
TEERP S5, —RICKROERTZH, RKENOHTRIEE, MADEL bHEHO
O LRMITHROTHUTY SN 5. DHRIRT, WKRE, H~THTH3, :

DHTEEE (H250m) 3, DIFHLRMOBEDIRIZE b hh~MERE & BaH
HEDIEE, MKI3HSD L O hiah 5 BAKD Pterotrigonia pocilliformis (Yoko-
vaMA) BES5hice TOMl, ROMUFHHEIED (1956) MLk > THESh TS,
Costcyrena radzostrzata (YABE & NAGAO), Ostrea sp., Nanonavis (s.s.) sp. aff N yokoya-
mai (YABE & NAGAO) 'Ptycomya sp. aff. P. denszcostata Nacgao. ,

kb s AFiodisd Lb— %liiﬁff&*ﬂ%?]“?‘ boEAisEh, &k b’C Giﬁﬁiﬁ?
B3 HERHERUEH O 0 2%&.’2&2@‘5 %O’C‘ “'F"'ﬂ%f"j!jllfi’i e 147 b HHH
e kEh B, o " ;

(3) BJ:EB”F&Z’}EE'I—F '

EIEDmSMMVLﬁBwFﬁ&ﬁHEK&ofﬁ&éﬂéowzﬁﬁ HIOF %
HHE RPN T S,

a) BN

H KPR I3 A R o FP%*B%U" L, fﬁﬁﬁtﬁﬁfli#ﬁﬁ‘m%ﬁﬁ%ﬂﬁ RE%K
Dl 2 AR T LIS U2 AEHOBI M AR, 15 MIR < 3 r e s L/f..[']%lil%ﬂ‘%% L
T3 (Fig. 14), JLIRBTIH ., AEE % BCBBI. —F, HRBTIREL ‘Di%n, W
Tk > TRATRMS 2 Wiz LBETERKHB LB SN B H, KiliZ 4 HETHREF
M/ R ECAERIOSBENERENI, HAMEERELFIIBH lCEﬁ%‘c‘ h (Flg
16 ®8), JFfEiZ 600m HlT, £ TFTHECTIONG,

FHF (100~400m) : JEEEERIREEE LMW E X DILD, & HMITBLRIEIK G fhrpd
HoRHESh, LB, RORESsVRREEAEZ IS, ZESLBHESORER
WKTIRT, 7oL, BE, HE, WMRERE, WECETES X IR SEEO pebble
(¥hic cobble) KO F~TEMEE4r. MCG 22 DBEHIC 2 kD Belemnites sp. H5
R&hic, ' '

L3 (200~500m) @ HICUH A REHEL D508, Tﬁb\fﬂ]’h’ﬁ@rﬁ@ 28 5P, grad-
ing, sole mark ¥ X {f slumping DR bfhlﬂ)éﬂﬁ_l.]v%ﬂj o BHRKEDL YT
DOWFORFMITHE S N, Yase (1927), HH (1943) Bk KILA (1944) Tk Y Orbito-
lina sp., Petrophyton sp. ¥ & U8 Belemnites sp. @yt 1 34 X NTW3, ¢ DRIKAEIZEHT
1T i3 biosparite ¢, £ { LA ICIMA T terrigenous grains ({3, BR, Fr—F R -
15 &) & intraclasts 2 &L, 4MRBERFLY 7 e+ 4 P EZKEAOWA OB ULRRA
TELUP o7, VEEITIRIBAKEED BODIEIMTRDO L I BILABANSH TN S,
Pterotrigonia hokkaidoana (YEHARA), P. pocilliformis (YOKOYAMA), szpomtrzgoma kiku-
chiana (YOKOYAMA), Zamiophyllum sp.;, Cladophlebis sp. .

CER LRSS HNIT S &, BREFMTREARTv218H5 h(;t?éi%?ﬂ-.ﬂwf [l L5
IRRIMFHEBIE T DR & HIs S h, F"H"I'I’J{iiﬁibi LLTH, i%&: LT “J:"’ﬁ%""lﬂllf??'fi"
ZEHSh, HEhHicttdhs. -
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Fic. 16  Stratigraphical columnar section showing the sampling localities of the examined sandstones.

1: South of Frui, 2: South of Yanaigawa, 3: Taniai, 4: Yoshino, 5: South of
Oyashiki, 6: Shimoda, 7: Okubo, 8: Yunoki-Hibihara, 9: West of Hibihara,
10: South of Jingasan.

b) #KEE

PP O B M X A MR O P 14 ke DK EFAHEICH B 4%, HIRATIEIMEIICK AL,
L EMEERKBEE, MRY 27 RB 7 KRR VE=R—Va 7 RAMIEFLTO
ZFRWIETET 50 JLicBis L—fgiErm i3 ENE-WSW TEWMAMICER S bDDEITH %o
F=2 BT UL TATREOVY, RCROAHELDEY, bFhiclki~PRpEZIZS
o HEE XN BHIEIE 50~100m T, ¥k D Pterotrigonia pocilliformis 73 KA £ D i
HWEISHONT, HIFR T, PiEIEh (1956), Amano (1957), NakaNo (1960) ¥
& 18 Havamr (1965a, b, 1966) ick W Z{ Ot "M H « 7 e+ 4 FLABHESNT
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Fic. 16 (Continued).
11: Nagase Dam, 12: South of Nagase Dam, 13: Kajisako River, = 14: Western side of
Kajisako River, 15: North of Odochi (Southern Wing),  16: Ibid. (Northern Wing), 17:
Doiban, 18: North of Onishi.
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Whe, TNSHILXYKTRIZDL &b—1F, BFMicEIhsbo&fiEIh b,

(4) ks

KU i ENE-WSW 0 — ke & 5, AR LMo M MO Wiz Hb 5109
L0 REGAEICHOTRINT B RFEEE L, e S Ficgticssbh, M
MK EWMM TS 5. ZDBTIEMS0° DAETIERNLE & - TILITHIF L, dtki
THELR RN E, WERY 2 7R WP —2 = 5 ZRGFTE LW THES
h3,

1GR3 3R Z 2 OTH & kWit (Fig. 16 ©12% L U815) 1T$H b, Ji)id 400m Ll
T, MRS B DI FITUG» OB B NN LR L, Fiichs P Rhiao
MR BER I T EMH Do HEIBILEMMNINNE <, AR, LERGH, TEHEH,
F =1, By ED pebble KOMMEE G, REFEDHENT e+ 4 FOR)TRA4 /) +
5 A AZ DD L AGKREY s~ fEL DIt Shi,

PO S TROKUM 1B L8 & XML UARMETH 548, RO K D 18484
284615 A8 Matsumoro (1954), MiEH (1956), OzaxkI et al.(1956), NakAaNo (1960) i &
STHUG I N TS, Acanthotrigonia pustulosa (NAGAO), A. sp. cf. A. dilapsa (YEHARA),
Mantclliceras sp., Anagaudryceras sp. cf. A. sacya (FORBES), Acanthoceras rhotomagenesc
(DEFRANCE), ,Pachydéémoceras denisonianus (SToLiczkA), Cymatoceras yabei 0zak1 &
KATTO 75 &0 e o S

Zh 5 DALFP S KRBT IZ Cenomanian~Turonian @ ¥ ) ¥ — 7 ficxf &, BHLHF
KB 5 BRI O W 4 ME@ERE L, TRATRERHICEIsbDLEN5,

(5) Heledif- B

AT BT e S A3 % 72 13T, ENE~WSW O —fiElE & - THmAMEEZZ LT
W5o BIMMOHM T 60° MR U, KM EBAMEBTET 5, —F, 1l
TIREFH A0 TRICEE, SIS RICE s TFIMAliR A RERM & 83N 5, HH
MK TREN S & 20T, BN IEK TS AT S5,

PCAFS IR I RMG L Y7 (Fig. 16 ©15) DRIV A 505 T T TRIFHEH#230 m
T, WiKEk(, Hbr—rpR D SR E K R (%9 80m) kDR D, Fhrlichknafk
PEFEIR Y 3 % WIS AT O I A28V, oS (W 70m) ~B D, #l
B0 Wi 3 X e MMAR Ty (% 80m) T3, 4lil, Inoceramus sp. cf. 1. uwaji-
mensis YEHARA, Ostrea sp. 35 & Ul SEATES M LB 2 b3, ST Inoceramus japonicus
Nacao & MaTtsumoro, I sp. cf. I. naumanni Yokovyama 75 E8PEE R (1956) 1Tk »
THEEh TS, :

PLEM e, Az Coniacian~Santonian Djlifl#ic kit i, HMRHERHEN O 5 s
WAL L, LIRS0 =T 5 bDTHS. SBLE, PiEE, (1980) i,
s D 0 4 — 7 ki o #k (Upper Cenomanian) 7 & jilifaf i #% ] (Santonian)
ERTARZER U
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e 7,
MivamoTo et al. (1974) {THWTIZ, WENEH TR MR JS R AR 2 Fb
Botzo 4, TOMEEMAEL (HRIED, 1979), Fig. 17 iRt & 5 LR REH 2,

Kadoya

Kamiyakawa F.

Kokuzosan G.

Lonic une

eC
au\f"“"o
Hayama F

Yacumaru
Fic. 17 Geological map of the easternmost part of the Monobegawa valley.
Symbols are identical with those of Fig. 14.
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Basement

>
3

kB %

Miyaji . (+225m)

Hoplites sp, { Epileymeriella sp.)
Engonoceras sp. atf. E. stolleyi (Boehm)
Anisoceras sp.

(Middle -Lower Albian)

Yatsushiro F ( 550m)

Pseudohaploceras sp.

Cheloniceras ? sp,
Hinagu F. (800m) Hamites sp.

Colombiceras? sp,

(Upper Aptian)

Hachiryuzan F. (350m)

Kawaguchi F. (+400m)

Fault

Fic. 19 Generalized stratigraphical columnar section of the Cretaceous strata in the

500
.m

Yatsushiro area.

Diadochoceras sp. ct. D. nodosocostati forme (Shimizu)
Eodouvilleiceras n. sp.? aff. E. horridium (Riedel)

Tomochi F (+660m) Hulenites sp.
: = Hamites sp.

(Uppermost . Aptian)

F1c. 20 Generalized stratigraphical columnar section of the Tomochi Formation in the
Tomochi area (by Matsumoto ct al., 1968).
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Fi1c. 21" Geological map of the Yakyo area, Ryoseki basin (by lK(jMA, 1980).
1: Pre-Cretaceous, 2: Ryoscki Formation, 3: Yunoki F..
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A, BER-EENTRE

1. Wi : B
©RIRRAL BT AR R Ay AHE & AT MR D @B S 2N F TSI A BN AR O1L
DRI 200D IEZIRM U, BIETELIBM, LIRS EHHIRS T 1711 - 720
SHHAR DI O HT PRSI T AT > TOI DN D B > TR TRH B M, UT,
ThEd» SRR LTnL,

(a) BEEM

WG MM, WY R -7 6 MOWMBHITRTREUMBED h— KB ETH D,

TaBLE 2 QUANTITATIVE DATA ON MAJOR MINERAL COMPONENTS IN EAcH SANDSTONE
SPECIMEN FROM THE YUASA, KITADANI AND ARIDA FORMATIONS

Quartz | Feldspar (%) Rock Fragments (%) Matrix
(%) | Or TI T Ch Mi S¢ Vo P M T (%)

“AYO0l | 34.2 33 254 287| 63 05 59 56 1.9 00 202 16.9
AY02 | 373 54 231 285 85 05 32 49 07 00 17.7 16.5

;: AY03 | 311 38 125 163 37 02 23 236 1.0 0.0 307 22.0
§ AY04 | 217 1.4 35 49| 227 00 44 331 03 00 60.5 12,9
> AY05 | 20.8 20 169 189 11.6 0.7 40 122 0.1 0.0 287 | 316
AYO06 | 26.7 0.9 85 93| 124 01 62 184 05 00 375| 26.4

= ADOl | 29.3 39 301 340| 45 16 1.2 62 19 00 154 | 213
é.-ﬁ: ADO2 [ 447 |14 168 183| 99 00 01 56 03 00 159 212
" M@T™ ADO03 | 26.3 37 303 339 24 20 - 21 7.0 21 00 157 | 24.0
ARO1 18.8 0.7 57 63|179 21 7.0 162 0.7 01 43.9| 310
ARO02 | 17.6 0.6 45 511|261 01 74 234 03 08 58,0 19.3

AR03 | 19.2 1.0 70 80}182 09 73 149 03 00 416 313
ARO4 | 23.0 | 1.0 786 88]182 09 35 156 0.1 0.0 382 301

~ ARO5 | 236 28 163 191|131 05 14 128 03 00 28.1 29.2
ARO6 | 17.1 13 156 169 7.7 1.8 50 160 0.5 0. 3l.1 34.9
ARO7 |- 26.2 58 167 225 65 13 43 135 23 04 284 | 23.0
AR08 | 22,5 6.1 . 247 308 52 09 1.0 198 13 00 28.1 18.7
AR09 | 241 26 200 226 16 1.1 31 251 13 0.0 321 21.2

.. ARIO| 344 | 3.0 146 176| 75 1.3 20 201 23 13 346 13.4
t ARIl | 284 | 20 17.7 19.7| 13.7 32 12 132 03 0.1 314 | 204
% ARI2| 161 13 227 239| 25 15 30 181 08 00 259 | 341
< ARI3| 162 2.6 238 263 1.3 14 37 222 1.1 00 296 279

- ARI14| 220 |17 211 228 39 76 16 188 08 0.7 335 2.7
ARI5| 287 | 30 . 188 217104 38 20 117 09 02 289 | 207
ARI6 | " 21.0 35 127 161 34 12 1.2 319 0.7 05 38.7]| 24l
AR17 | 417 68 130 198|135 02 08 48 06 0.0 198 18.7
ARI8 [ 353 2.3 96 119|230 0.0 07 158 06 0.0 400 12.8
AR19 | 30.8 63 206 268 | 45 14 21 133 25 00 238 18.6
AR20 | 35.1 26 189 215( 31 04 08 123 08 0.1 174 26.0
AR21 | 229 23 245 268 31 1.2 62 123 02 01 230 273
AR22 | 29.1 55 293 348| 22 03 02 1725 2.1 01 224 13.7
AR23 | 290 | 47 31.1 38| 08 26 L7 1.9 05 00 175 17.7
AR24| 264 | 45 246 291} 23 15 23 139 13 00 21.3] 23.1

Or: orthoclase, Pl: plagioclase, Ch: chert, Mi: mica, Se: scdimentary, Vo: volcanic,
P: plutonic, M: metamorphic, T: total.
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FIRS BEDHURIT UDIT > TOIRWV . DR %E Table 2 ITRT, Fio, AE—BR—&
fﬂQFR)%&UEK —#EA—» ) ER (Q-P-K) 2ZzhZh 3Bt =A%
A%s5 u:v Fig. 22 iK#i< o FIE (1971) OAFUCHES &, 1M (AY0D) 2D ZWTHHE
Tk 23152 uhwvijmb A7y 3M, BRANY vy 2MBXUEETLF1F 1
&3, £&ﬁm%ﬁrﬁu£mmﬁ& Eﬁ@ﬂﬂ%@%ﬁ@ﬂbwﬁ%o%ﬁ%f%

L EERBULTNS,
Q Q

* Yuasa F
+ Kitadani F

' ﬁ R .
P . xk F . R

Fic. 22 Cémpositional diagram of sandstones from the Yuasa and Kitadani Formations.

Q: quartz, P: plagioclase, K: orthoclase, F: feldspar, R: rock fragments.
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BT RIASH D , MAEERAMShidbD LBbh3, 4 Q-P-K BTl
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* Northern facies

+ Southern facies

P Kk F R
F1c. 23 Compositional diagram of sandstones from the Arida Formation.
Symbols are identical with those of Fig. 22.

Yamada

S mdy MAtos

Fi6. 24 Sampling localities of the examined sandstones of the Nishihiro and Izeki Formations.
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Sample Major Mineral Components (in %) Size Parameters (in phi)
No. Ql Q2 Or Pl Rf Mt Me So - Sk Ku
ANO1 13.1 75.1 2.8 0.6 1.8 6.7 1.73 1.00 . .. 0,07 0.98
ANO02 30.6 52.7 0.9 0.4 1.9 13.4 1.36 0.81 016 1.10
ANO3 342 282 14.9 50 134 4.3 1.03  0.57 021 1.25
ANO04 26.8 53.0 6.3 1.2 1.7 10.9 145 0.88 0.06 0.93
ANO05 340 437 9.0 0.8 1.9 10.6 1.27 0.88 011 1.14
ANO06 177 594 104 3.2 3.1 6.2 0.80 0.66 0.11 1.15
ANO7 29.1 273 209 13.9 2.1 6.7 230 0.54 021 1.02
ANO08 33.0 435 14.2 4.0 1.6 3.6 1.07 0.49 0.05 1.33
ANO09 27.1 520 111 2.9 0.3 6.7 1.07 0.62 —-0.02 1.02
ANI10 334 434 111 3.9 1.3 7.0 1.13  0.71 0.17 0.98
ANI11 50.0 244 12,1 5.0 1.5 7.0 1.25 0.58 —0.08 1.28
ANI12 25.1 48.8 0.2 20.1 0.5 5.4 085 094 —0.09 0.96
ANI13 446 344 5.5 9.2 1.4 4.8 .12 0.72 0.18  1.19-
AN14 458 27.0 2.3 17.7 2.9 4.3 1.62  0.57 0.20 1.03
ANI15 50.4 285 5.8 7.9 2.9 4.5 1.38  0.51 0.13 1.20
ANI6 10.8 834 1.7 0.5 0.5 3.1 1.27 093 0.20 1.06
ANI17 38.3 16.1  20.8 8.1 3.1 13.6 232 049 —0.01 1.16
AN18 46.5 176  15.1 4.7 6.7 9.5 1.27 0.78 0.05 1.04
ANI19 414 257 16.1 6.2 1.8 8.8 2.00 054 —0.02 1.13
AN20 212 41.2 12.3 6.3 12.3 6.7 1.04 0.81 0.00 0.88
AN21 359 280 10.2 8.6 104 6.9 1.39 0.66 0.00 0.88
AN22 43.8 21.1 19.0 4.8 2.1 9.2 1.90 0.52 0.00 0.94
AN23 47.7  40.9 1.3 1.1 5.4 3.6 1.33 - 0.65 0.24 1.09
AN24 11.1 255 25.3 14.3 9.2 14.6 251 044 015 101
AN25 13.8 175 222 9.2 247 12.6 295 0.53 0.00 1.24
AN26 15.6 144 262 1.3  14.1 18.4 2.74  0.51 0.13 0.9
AN27 21.5 1.2 21.7 82 135 239 260 050 011 1.07
AN28 22.1 16,7 132 224 11.0 14.7 222 044 0.01 1.13
AN29 226 270 139 54  19.1 12.0 246  0.48 0.16 1.08
AN30 28.3 209 21.7 10.7 4.0 144 | 269 047 —0.05 0.85
AN31 124 43.2 10.5 84 149 10.7 145 054 023 0.93
AN32 12,1 474 9.6 10.5 12.0 8.4 1.20 0.75 0.11  0.95
AN33 26.0 334 22.1 9.4 3.3 5.8 1.98 0.55 —0.01 1.07
AN34 17.7 261 135 15,0 184 9.3 1.80 0.50 -—0.15 1.07

Q1: non-undulose quartz, Q2: undulose quartz, Rf: rock fragments, Mt: matrix,

mean size, So: sorting index, Sk: skewness, Ku: kurtosis.

with those of Table 2.

Me:
Other denotations are identical

Fifftizeh Zh Fig. 24 & Figs. 9-10 KR ULTH3) OWERBERLLT, HES
W L BRI HRITEIT 720 ZTDORME Table 3 ITRL, Q-F-R K& Q-P-K K%
Figs. 256-26 ItHliv iz, 08, BHOLDIIIMIPRBOMNFILF (Fail) omEdsd
i, RithbFThd, Zhohd, HEFODER, RO LCTFROBREFE » kB8« 4
A0 DEDPIEYRIZ>TNHZ EMbh5E, Fi, LR E—F LR & DMic b
FoXEBBHONS,

FE 1971) DIR_MUIAFILIICIES &, BHNOELRMPEIZX, AN26, 27 © 2%
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 Nishihiro area (1)
© lpponmatsy ares (1)

FRERREE) * Kaisekiyama F
(L

Matrix content )

F : : R P 30 K

Fic. 25 Q-F-R diagram by Okada (1971) and Fic. 26 Q-P-K diagram for the sandstones of
frequency of matrix content for the sand- _ the Nishihiro Formation.

stones of the Nishihiro Formation.

DFE, BLAETRTRERARISBUTOTVFA MCRT S, Thbb, BEMEDD
DR, AETVFAL2M, AERET V4 PBESICERAT VA F 8EEY, —
RFEO bORERET V54 + 9O, BEHYV v 2MMEN 3. BEMEORLEBE
CDWTIEAR (1976 b) B TICHE Uice —FRED bORBELAED dOICHEK L
THERDBDEL, BR, B, FHARBZL. QP-K RPL5R3EADI bTHH ) BA
MBI EDbPS,

ARITRETHHELT S bONEL, ZORFORICRER, Yrvay, BRABEZET

TasLE 4 CoMPARISON WITH MAJOR MINERAL CONTENT AND S1zE PARAMETERS

OF SANDSTONES FROM THE NISHIHIRO FORMATION BETWEEN THE NISHIHIRO
AND IPPONMATSU AREAS :

Nishihiro area Ipponmatsu area
Av. Sd. Av. Sd.
Quartz 73.7% 10.3 44.3%, 11.1
non-undulose 33.9 11.5 18.5 6.0
undulose 39.8 17.5 25.9 11.6
Feldspar 15.7 8.5 29.5 7.3
orthoclase 9.7 6.5 18.2 6.1
plagioclase 5.9 5.3 114 4.6
Rock fragments 3.5 3.7 13.1 6.4
chert 0.5 1.3 0.9 1.3
others 3.0 2.7 12.3 6.4
Matrix 11 3.0 13.2 5.0
Mean size 1.39 phi  0.42 224 phi  0.56
Sorting 0.69 0.16 0.52 0.08
Skewness 0.08 0.10 0.06 0.11
Kurtosis 1.08 0.12 1.03 0.11
No. of samples 23 | 11

Av: Average, Sd: Standard deviation
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LENHB. BRLDOTWIE, —fich ) BRICES, 20Hh05H5 bOTRMMER
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F1e. 27  Frequency distribution of size parameters of sandstones in the Nishihiro Formation.
(1): Nishihiro area )
(2): Ipponmatsu arca.
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Fic. 28 Scatter diagram of major mineral content versus mean-size of sandstones from the Nishi-
hiro Formation.

(1): quartz content versus mean-size

(2): feldspar content versus mean-size

(3): rock fragments content versus mean-size
(4): matrix content versus mean-size.
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Fic. 29 CM diagram (1) and QDa-Md diagram (2) of the Nishihiro Formation.
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WL A O R d 3 LRy afd RoME%E Fig. 28 ikim Uiz, ThTA5
&, MBICE B IEERKRBBY U, BR, BN SLUERRHMNST 3555,

Wi Passeca (1957, 1964) B2 L1z CM £ 4 ¥ 7 5 Ao THE L7z (Fig. 20(0)).
chiz, BTSSR ohRAtbicE I 2 1% xET 5 HE C (RAREDEL)
E50%ICHINT A M (shiirR) ZEh Tl & Hihic d - TEERICDONTOM
ZFuy b L, ZORE—rhORTFREDL S BIHARICE D MBSh LD & S 1B
Db EITHERLIchEHIEELLS & T56DTHS, HLEFHD DI, Passeca et al.
(1969) #7% L7z Mississippi River deposits @ »¢4 — Y itk UTH D FIRH 3037

X 5ic, BuLLEretal. (1972) ORI S QDa-Md #4 ¥+ 75 & lcctéfﬁai‘% mz 7
(Fig.29(2)) zhid, Witk Lo REnh & il Z2h Zhic mm WAL T quartile deviation
(QDa) & medmn diameter (Md) % & > THAfiZES 2y b L, 2002 —v (fIEPES

TasLe 5 QUANTITATIVE DATA ON Size Pa-
RAMETERS IN EAcH SANDsTONE SpECI-
MEN FROM THE Izex1 FOrRMATION

NP

2 5| & R -

[T = Rt 80 8 "a
185 8| ¢ ¢
I T T - O
9] b PR 7] Y
AIO1 197 | 1.97 | 0.67 {—0.01 | 1.12
AI02 1.77| 1.80 | 0.71 | 0.04 | 0.93
AIO3 | 288} 2.89 | 0.44| 0.06 | 1.04
ATO4 | 185 1.87 | 0.51 | 0.06 | 1.08
AIO5 | 1.43 | 1.50 | 0.78 | 0.13 | 0.97
AIO6 | 1.85| 1.82 | 0.63 |—0.02 | 0.95
AIO7 | 1.63 | 1.52 | 0.84 (—0.18 | 0.80
AIO8 | 1.07 ( 1.11 | 0.82| 0.07 | 091
AIO9 | 1.22 | 114 | 0.83 |—0.08 | 0.95
AIlO | 1.04| 100 | 0.95 |—0.12 | 0.94
AlIll | 2,08 | 211 | 0.55| 0.10 | 1.10
All2 | 2,56 | 2.55 | 0.70 |—0.01 | 0.96
AIl13 | 1.90| 1.83 | 0.70 [—0.11 | 1.07
All4 | 082 0.88 | 0.87 | 0.13 | 1.01
AlIl5 | 083 | 081 { 0.57| 0.03 | 1.10
AlIl6 | 190 | 1.88 | 0.47 |[—0.03 | 1.08
All7 | 129 1.29 | 0.61 |—0.04 | 0.96
All8 | 2.08| 2.07 | 0.80( 002 | 0.85
All9 | 1.20] 1.25 | 0.62| 0.12 | 1.06
AlI20 | 1.32| 139 | 0.94| 0.15 | 0.94
Al2l 195 | 1.98 | 052 | 0.06 | L1l
Al22 1.01 1.05 | 0.62 | 0.13 | 1.00 .
AI23°| 1.36 | 1.39 | 0.60 | 0.05 | 0.84
Al24 | 1.26 | 1.33 | 0.62 | 0.16 | 0.94
AI25 | 190 191 | 0.42| 0.07 | 1.21
AlI26 | 147 | 144 | 0.69 (—0.08 | 1.06

%8 hOMREBEIEEELLS LT 500
THB, FILFHD HD i BULLER et al.(1972)

- R ahie fluviatile %342 beach deposits
DR E—=VRPTNE,

(e HMFE
ﬁf@@%ltﬁﬁb%n&:ﬁﬁifﬂ@ﬁ{fﬁ
KHBHEED 513, 6EORBERELL,

MRS & GRS R AT - 2
(R4S R0 WS 5 VI AR IR 132

h#h Fig. 24 & Fig: 11 WRIN T3S,

FBEBRISLVAT o rHOBEICESZ — €

FArERIOHETHS,

18l % DEYE DM D$ERZ 2h £ h Tables
5% 6iCF 7o Q-F-R @& Q-P-K Kz Fig.
0IHFTHB. HEMTELTWS &, 15
BUTDOTvF4 b EIEBULED 7 » Dt
%itH 5 (Fig.31. (1), BIEFODO D Lizh
BOHRDRRILY, WMUTHERBRI LT
AHDBONETL, RAAD LD bETRED
>h3. FHFAOWEEL Q-F-R HThsd
ALRALE S BMIERT Y, RETIER
EUTH v — FERUDETIHBETNE
WORXLT, #ME?ﬁngum &)
RRT &S IKKREFICE S, ZORTHR

AM%ﬁﬂEtooébm#ME®@%®ﬁw
D—2&LT, ) BRI TFEOL

LN TAFOLDITHNTRPHIMT 32
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TasLE 6 QUANTITATIVE DATA ON MAjJor MINERAL COMPONENTS IN EACH SANDSTONE
SPECIMEN FROM THE IzEKI FORMATION

Sample | Quartz Feldspar (%) . Rock Fragments (%) Matrix
No. (%) Or Pl T Ch Mi Se Vo P M (%)
AIOl 44.2 146 146 292 | 07 09 1.6 89 30 00 150 11.6
Al02 21.7 79 187 216 05 10 1.3 338 42 00 409 15.8
AlO03 19.7 | 145 183 328 | 0.1 37 20 156 0.7 00 220 25.5
Al04 18.7 108 12,1 228 | 05 09 10 340 41 00 403 18.1
AI05 16.6 53 11.0 163} 02 00 35 399 50 0.0 486 18.6
AI06 13.1 85 176 261 ] 05 27 19 289 49 00 388 | 220
AI07 21.8 96 96 192 08 06 1.6 41.1 32 05 478 11.1
AI08 23.0 62 149 210} 14 13 28 347 51 02 455 10.5
AIQ9 20.9 72 151 224} 08 16 26 301 55 03 409 15.9
AllO 20.9 59 121 1799] 1.3 07 23 331 6.0 22 456 15.6
Alll 20.1 102 188 290 | 02 34 12 204 18 0.1 27.1 23.8
All2 15.2 108 228 335| 00 32 24 263 1.2 0.0 331 18.1

- AIl3 21.7 84 192 276 06" 23 11 242 52 09 343 16.4
All4 30.6 76 123 199 21 06 33 268 59 1.2 400 9.5
All5 34.3 91 86 1727 08 06 21 270 48 1.8 370 10.9
All6 21.0 99 176 275| 02 32 21 290 20 00 366 15.0
All7 20.6 1.3 210 323( 00 - 1.0 1.4 300 29 09 362 11.0
All8 23.0 108 10.7 214} 0.1 1.3 07 309 27 03 359 19.6
All9 29.1 105 162 267 | 1.7 13 28 173 47 05 283 15.9

AI20 | . 27.8 50 85 .13471.05 05 1.8 350 39 07 423 16.5
Al21 18.8 103 212 315 03 14 1.2 274 19 1.0 332 16.5
AI22 | 185 | 85 309 '39.3| 01 02 0.8 250 33 09 303 119
Al23 219 92 19.1 2841 04 07 1.0 320 14 02. 357 14.0

- Al24 274 | 109 180 289 | 00- 08 1.2 221 45 09 294 14.3 .

" AI25 26.8 140 245 385 01 32 07 132 58 00 230 11.7.
AI26 20.8 100 21.0 310 03 15 28 279 34 00 359 12.4

Or: orthoclase, Pl: plagioclase, ‘Ch: chert, Mi: mica, Se: sedimentary, Vo: volcanic,
P: plutonic,

M: metamorphic, - T: total.

m

Q

(2)

F

' Fro. 30 Compositional diagram of sai}dstoqcs from the Izcki Formation.
(2): Q-P-K diagram. ,
. Symbols are idéntical with those of Fig. 22,

gram,

50

P

30

K

(1): Q-F-R dia-
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Fic. 31 Content of matrix and rock fragments of sandstones in the Izeki Formation.

(1): Frequency distribution of matrix content

(2): Triangular diagram of content of sedimentary (S), igneous (I) and
metamorphic (M) rock fragments .

(3): Scatter diagram of plutonic (P) and volcanic (V) rock fragments
content

TABLE 7 AREAL VARIATION IN MAJorR MINERAL COMPONENTS AND SIZE PARAMETERS IN
SANDSTONES FROM THE IZEKI FORMATION *

W —E Total
Quartz 23.89, 22.9% 26.4%, 20.3%, 22.39% - - 23.0%
Feldspar . 348 28.3 24.3 25.2 24.0 26.0 .
Rock f. 29.5 34.2 35.7 37.8 36.2 35.5
Matrix 12.1 14.6 13.7 16.7 17.5 15.5
Mean size (phi) 1.68 1.43 1.36 1.62 1.91 1.61
Sorting 0.56 0.66 0.66 076 .  0.65 0.67
Skewness —0.01 0.11 0.04 —0.02 0.01 0.03
Kurtosis 1.14 0.97 1.01 0.99 0.98 1.00

No. of samples 2 5 6 6 7 26

LRBFoNB. MK DED PARRICHT 2 TR SWAARO MIEE RS L (Fig
32), MIKIICE B LAREARTRBEDPL, BERESEMIMMIT 2GRS 5. RiTHH
JED 2 DRI R AL & R EH T O HRWEALE B B diC, SHiHRE 5 DIAFT
ZNENOMBTOTE R LT S (Table 7)o MBMBPBNOTHHIERL KbHD
M, WhosHEHKHP-T, Ef#ﬁt&ﬁﬁﬁzﬂ)m %&b, ﬁh‘&llﬁ:b&k {18 B—1h W B Rl
JEh& & B —HAnEDb SN B,

CM #4447 5u&QDa-Md #4475 4 (Flg 33) 'c’lm& bm&m»a /«':»“:71*
ITAUIMTH I M, WHIRDODOTHAE C=M HICFEF77L Q—R segment HERFT X%,
RMIC L BHBMENRETELELONESITH S,
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Fic. 32 Scatter diagram of major mineral content versus mean-size of sandstones from' the Izeki
Formation.
(1): quartz content versus mean-size (2): feldspar content versus mean-size

(3): rock fragments content versus mean-size (4): matrix content versus mean-size
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TaBLE 8 QUANTITATIVE DATA OoN MAJoR MINERAL COMPONENTS IN EACH SANDSTONE

SpECIMEN FROM THE KANAYA AND KAMIMATSUBARA FORMATIONS

41

ZOD#H% Table 8 &

Sample | Quartz Feldspar (%) Rock Fragments (%) Matrix

No. (%) |Or PI- T |Ch Mi Se Vo P M T (%)
Kanaya AKAO1 180 | 44 27.7 321(03 03 19 214. 16 00 256 24.3
F. AKAO02 157 | 45 302 34703 06 08 213 12 01 241 25.5
AKMO1 177 | 46 228 274|105 06 1.0 208 1.7 0.1 246 30.3
AKMO02| 289 |71 99 170| 42 01 35 271 32 03 384 15.7

o AKMO3| 215 | 65 249 31404 00 13 217 30 0.1 264 20.6
@ AKMO4| 295 |65 193 25911 26 1.3 188 43 08 288 15.9
S AKMO5| 238 | 74 234 308 0.7 21 22 182 28 0.0 26.0 19.4
7 AKMO6| 289 (59 143 203[23 02 08 233 33 01 299 | 209
E AKMO7 | 246 | 49 167 216|114 16 13 270 28 03 345 19.2
‘s AKMO08| 275 | 45 201 246 | 14 1.0 05 242 49 03 323 15.7
Q AKMO09| 271 | 59 9.7 156 | 14 13 24 341 42 05 44.0 13.3
AKMI0| 222 |79 299 37802 14 12 184 13 0.0 225 17.5
AKMI1 | 237 | 46 158 204} 07 06 08 296 12 12 339 22.0
AKMI2 | 233 | 40 150 19.0| 08 0.1 03 414 04 00 43.0 14.7
AKMI3| 161 | 42 239 282 |11 05 12 185 0.6 00 21.7 34.0

Or: orthoclase, Pl
P: plutonic,

: plagioclase,

M: metamorphic,

Ch: chert, Mi: mica,
T: total,

Se: sedimentary, Vo: volcanic,
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Fic. 34 Compositional diagram of sandstoncs from thc l\anaya I‘ormatxon Symbols arc

identical with those of Fig. 22. . -

(@ LELH v :
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P —K F - R
F16. 35 Compositional diagram of sandstones from the Kanumatsubara I'ormanon -Symbols
are identical with those of Fig. 22, T
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D, 2EEGNALFORRDSZ Shi GRIGELERIR Fig 5 3. 13HOBED LR
a4 fthe Table 8 iIt7R3h, Q-F-R K& Q-P-K [t Fig. 35 iKHidvhTuns, Bk
t1316.1-20. 5% TF924.2%, 7 Y BRIXI34.0-7.9% CPF5.7%, HHERRIZ.7-29.9%
TE18.9%, ABBRIZT.0-37.8% TTHHI24.6%, &I ti321.7-44.0% TEH31.2%,
ILFTt1213.3-34. 0% CFE19.9% TH Do SMAL ¥/ 5 ACRERHY v4 58, BHE
7oy 6MBEEERTVFA L 2MENS. FROIMGEWETS L, » ) BRESR
PLUTW3, ‘

TabLe 9 QUANTITATIVE DATA ON Size Pa-
RAMETERS IN EAcH SANDSTONE SPECI-
MEN FROM THE GORYO FORMATION

- 8

s |z | %2

o ] g 0 8 2
ERREE: g | § £ g
£ X g | £ H £
é p= p * % M
AGOI | 2.16 | 2.17 | 0.62 | 0.04 | 1.0l
AGO2 | 2.11| 211 | 0.79 | 0.00 | 1.01
AGO3 | 2.08| 2.12 | 0.69 | 0.06 | 1.08
AGO4 | 211 | 215 | 046 | 0.06 | 1.11
AGO5 | 1.88.| 1.89 | 0.69 | 0.03 | 0.96
AG06 | 2.03| 2.00 | 0.64 (—0.06 | 0.96
AGO7 | 157 | 1.61 | 0.79 | 0.03 | 0.97
AGO8 | 1.50 | 1.52 | 0.79 | 0.03 | 0.90
AG09 | 2.76 | 2.78 | 0.61 | -0.00 | 0.96
AGI0 | 216 | 2.11 | 0.72 [-0.14 | 1.14
AGIl | 1.07| 1.19 | 096 | 0.26 | 111
AGI12 | 157 | 1.57 | 0.74 | 009 | 1.14
AGI13 | 2.01| 1.99 | 0.78 |—0.05 | 0.98
AGl4 | 157 | 1.57 | 0.86 |-0.02 | 0.95
AG15 | 1.90| 1.97 | 0.74 | 0.15 | 0.92
AGI6 | 1.90 | 1.83 | 0.75 |—0.11 | 1.06
AG17 | 2.00 | 2.08 | 0.71 (—0.02 | 0.94
AGI8 | 191 ] 1.97 | 0.71 | 0.10 | 0.91
AG19 | 260 | 2.63 | 0.64| 0.01 | 1.00
AG20 | 1.62 | 1.55 | 0.83 [—0.08 | 0.92
AG21 | 193] 1.94 | 0.73| 0.00 | 1.00
AG22 | 1.32 | 1.28 | 0.86 |—0.05 | 1.01
AG23 | 197 | 1.97 | 0.89 |—0.04 | 1.00
AG24 | 2.04| 205 | 038 | 0.02 | 114

) HEE

(h) \R
24D BBHT D W THIESMT 6 & RS
BRIV EAT - 700 ZTOHRBZLZ D

 Tables9 £100&XDTHB. ZHF 477

7 &% Fig. 36 iITRd o AFHMI213.0-40.1
%TF#425.3%, # ) BARI4.6-22.6%T
T#116.0%, HEARILS.7-26.9% TFY
18.7%, &EARIL 22.4-40.1% CF# 34.7

%, BRI 12.1-42.6 % TV 26.6%, %

Bt I315.2-24.8% THEH19.5%TH 5. &

FHY 7 HEE A E SN E b,
CDTDRSRBEIBER Y » 7 IKBT B,

BREBEHHEET S008I M, Lis
WHDDHERZ. H ) BERRITEETI6.0
%BbHy, febie UTOIERBE SO R
JEDH Lie C EBRERT 5o BHIT KRS
HNB W, FHRRICHT 3 ERIEHEH
ROELILONTH B & (Fig. 37), Rk &
BT BNTIIAEBIZIT VA, BRI
KRB EHML, BRREFALLEDTS.
THOMFD S BIEEFICR T 2 —ARAHE
DFmva—~IWEERETEE, ) EAL
BBLEHUVOBEERBDLI DL -
TWb, gi, FUATREED bOKEDH
>7eDIEH LT, ARFHTRIEFEAEBER
BTHy, 7Y BERHBHMLTNS,

FIN—NOHEETO BRERICE NS 13 HODERBHT D WT RS IR 7%
1T -7 (FRYUBAIR Fig. 5 2R) . € DO#M%A Table 11 & Fig. 38 IT/RT, AIEMIT20.0-
31.5%T¥-#28.0%, » Y LEAIII4.2-11.4%THH7.6%, #EATIL10.9-30.3% TEH
18.4%, &EAtI315.1-38.8% TFH4126.0%, AN iki317.8-45.9% CF1129.6%, ILHTHit
1212.9-21.2% TT-#916.9%TH B0 A 1k20.6%D 5 5 23. 1B KINEFTHEEN D b
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TasLe 10. QUANTITATIVE DATA ON Major MINERAL CoMPONENTS IN EAcH SANDSTONE
_ SpeciMEN FROM THE GORYO FORMATION

Sample Quartz (%) - Feldspar (%) Rock Fragments (%) Matrix .

No. N 19) T (o) r T |Ch Mi Se. I M T (%)
AGO1 109 206 315]| 140 234 375|114 50 19 40 06 128 182
AGO2 | 141 118 259 | 11,5 210 325| 1.0 54 23 9.1 1.7 194| 223
AGO3 | 155 115 270} 17,6 173 34914 38 19 92 1.0 173 209
AGO4 | 172 128 300 | 204 164 368 | 04 61 03 95 05 168 | 165
AGO5 | 186 157 3431 140 243 383 |26 22 13 58 02 121 153
AGO6 | 161 144 305 13.0 269 39919 34 1.0 75 0.7 44| 152
AGO7 | 165 236 40.1 | 124 139 263 |12 20 26 86 22 166 17.1
AGO8 | 128 174 302 | 11.5 21.2 326 | 3.2 21 25 126 1.1 2.5 157
AGO09 78 174 252 153 242 395|06 64 49 37 00 156 19.7
AGIO | 149 92 2411] 198 150 34806 69 21 62 1.3 17.0]| 241
AGl! 95 7.5 171 46 17.7 224)| 04 06 162 255 0.0 426 ]| 179
AGI12 | 11,5 88 203 | 96 208 30405 1.7 81 168 00 27.1]| 223
AGI3 89 41 13.0| 105 257 32|00 26 70 203 0.0 299 | 209
AGl4 | 146 99 245|132 . 96. 228 | 2.1 26 24 230 1.6 317| 210
AGl15 {123 73 195|214 176 39.0| 25 08 0.8 147 0.1 189 | 225
AGI6 | 168 58 225| 21.0 200 41.0| 1.0 1.0 1.0 144 0.0 174 191
AG17 | 125 9.1 2161 218 132 350 | 19 34 12 .141 1.0 216 2L9 -
AGI8 | 174 63 236 204 181 385 1.0 1.8 14 155 1.0 206 | 173"
AGI9 | 129 4.5 175|226 178 405 0.0 33. .38 138 0.0 21.0.| 211
"AG20 175 44 219} 179 131 3.1} 14 08. 15 224 0.6 26,6 | 205
AG21 | 175 62 2371175 184 36007 26 .38. 143 0.0 21.5| 188
AG22 | 142 55 19.7| 148 259 40.7 |16 19 .03 163 0.5 205 | 19.1
AG23 | 185 3.6 222|214 174 387 |12 34 23 7.1 04 143 | 248
“AG24 | 25.1 163 414 181 87 269|02 00 04 155 00 161 | 157

N: non-undulose, U: undulose, O: orthoclase, P: plagioclasc, Ch: chert, Mi: mica,

‘Se: sedimentary,

I: igneous,

M

: metamorphic, T: Total

F

R P

K

Fro. 36 Compositional diagram of sandstones from the Goryo Formation.  Symbols arc identi-

cal with thosc of Fig. 22, " -
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Fic. 37 Scatter diagram of major mineral content versus mean-size of sandstones from the Goryo

Formation. E
(1): quartz content versus mean-size (2): feldspar content versus mean-size
(3): rock fragments content versus mean-size (4): matrix content versus mean-size

OMKYEEDD, ZMFX4 Y5 2 TRERUTVH+4 30, BREAV v 7 3, AH
TUvF4 P 1MABITRAT v r 6MMER5,

G) QBRI ,

DRBRIF A IRE DU D 3 & U v AT 2 2% 6 MORE O LRI HY
MRS UDITAE o 7o (FRIHLAE Fig. 5 200 4475843 Table 11 & Fig. 39 i
FEhTW3, ERMEMEAROTHIE, [H6.0%, » ) EA6.2%, HHER20.7%,
&BR21.0%, H124.6%, KH22.5%THb. Ak, RASLUAKOSHRIBLES%
L, 3T w7 iC{L, BANODOMK4MH, ATOSDOMN2MTH 3,

&) i :

MYARP SN ETOZNNFODEWREEOMEIRY UTHEMTET D, 205 bO20MEIC
DT EERA M HRAS V2 A 2z (R AIZ Fig. 5 B2R) . #4512 Table 12 136 L U
Fig. 40 ICR T o THHREIZ 0.43~2.98$(0.74~0.13 mm) T 1.87 $(0.27 mm), SHGIEIL
0.34~1.11TF#0.62, EMIL—0.22~+0.23TF-#+0.04, LRIEIZ0.74~1.47TF#41.04
THbo iz, AINLITT.3~30.9%TT26.6%, » ) BAIZ3.0-13.0%TFE7,1%,
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TanLe 11 QUANTITATIVE DATA ON MAJorR MINERAL COMPONENTS IN EACH SANDSTONE
SPECIMEN FROM THE MATsuBARA AND TovaJo FORMATIONS
Sample | Quartz Feldspar (%) Rock Fragments (%) Matrix,
No. (%) Or Pl T Ch Mi S¢ Vo P M T (%)
AMO! 29.8 9.1 207 299| 03 14 15 149 27 0.1 209 19.4
AMO02 24.0 64 152 216 1.2 07 20 276 1.7 00 332 21.2
AMO3 279 | 114 198 313 02 12 04 197 38 02 254 15.5
AMO4 20.0 42 109 151} 1.0 02 22 406 1.6 03 459 19.0
w  AMO5 29.6 68 162 230 25 02 02 245 1.1 04 288 18.6
g AMOG 26.9 63 100 163| 13 02 1.3 394 06 02 429 13.9
2 AMO7 28.8 93 194 288| 00 04 1.7 21.1 28 00 260 16.5
g AMO08 31.1 97 233 330 1.3 20 13 144 38 01 231 12.9
S AMO9 28,7 49 138 187 05 00 66 281 0.7 00 359 16.8
AMI0 31.5 69 160 229 16 01 1.2 250 03 06 288 16.8
AMI11 28.7 85 303 388 07 04 07 144 1.6 00 178 14.7
AMI12 30.0 88 256 344 | 04 1.0 L5 143 26 06 204 14.9
AM13 27.6 64 183 247 26 33 06 159 48 1.0 28.1 19.6
AJo1 18.2 68 219 288| 1.5 04 03 243 02 0.1 268 26.3
= AJO2 24.4 34 197 231} 23 04 07 233 04 00 270 255
-% AJ03 29.4 88 200 28|19 04 06 177 06 00 21.2 20.6
3 AJo4 35.1 65 185 250 | 54 1.2 06 148 0.7 00 226 17.3
B AJO5 15.1 1 59 230 288 16 07 03 261 04 0.1 29.1 26.9
AJOG 33.6 60 213 272 31 02 04 162 0.9 0.0 207 18.6
Or: orthoclase, Pl: plagioclase, Ch: chert, Mi: mica, Se: sedimentary, Vo: volcanic,
P: plutonic, M: mectamorphic, T: total,
P = F R

- Fic. 38 Cohlpoéitional diagram of sandstones from the Matsubara Formation. Symbols are
"identical with those of Fig. 22. N
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TanLe 12 QuanTITATIVE DATA ON S1ze Pa-
“.RAMETERS IN EACH SANDSTONE SPECI-
MEN FROM THE Furaxawa FormaTion

—K F
Fi1c. 39 Compositional diagram of sandstoncs from the Toyajo Formatlon
identical with those of Fig. 22,

<} 0
s | B & |
z £ | B
3] =] =l 77] 5 a
i 8 g # g g
£ T g g % =
) p> = & 7 M
AFO01 | 1.85| 1.78 { 0.56 |—0.22 |“1.27 "
AF02 | 2.14| 2.14 | 0.52 |—-0.01 | 1.22
AF03 | 2,18 | 2.20 | 0.39 | 0.08 | 1.15
AF04 | 2,61 | 2.62 | 0.34 | 0.03 | 0.94
AF05 | 2.07 | 2.06 | 0.46 [—0.04 | 0.93 -
AF06 | 1.69 | 1.58 | 0.63 |—0.18 | 0.88
AF07 | 1.04| 1.19 | 093 | 023 | 0.88
AF08 | 2,36 | 2.34 | 0.61 |—0.08 | 1.06
AF09 | 246 | 247 | 036 | 0.10 | 1.03
AF10 | 069 | 0.71 | 091 | 0.08 | 1.02
AFIl | 1.64| 170 | 0.69 | 0.18 | 0.96
AF12 | 243 | 241 | 0.62 |—0.08 | 1.12
AF13 | 159 | 1.62 | 0.77 | 0.06 | 0.92
AF14 | 1.67 | 159 | 0.81 |—0.13 | 0.84
AF15 | 1,33 | 1.34 | 0.96 |—0.01 | 0.93
AFI6 | 2.16 | 2.20 | 0.52 | 0.10 | 1.25
AF17 | 181 | 178 | 0.70| 0.02 | 1.08
AFI8 | 156 | 1.59 | 0.71 | 0.07 | 1.21
AF19 | 1,74 172 | 0.53.| 0.02 | 1.08

AF20
AF21
AF22
AF23
AF24
AF25
AF26
AF27
AF28
AF29
AF30
AF31
AF32
AF33
AF34
AF35

AF36

AT37
AF38
AF39
AF40
AF4l1
AF42

AF43

AF44
AF45
AT46
AF47
AF48
AT49

1.60

- 1.20

0.39
1.14
2.14
0.86
2.21
1.93
2.16
2.13
244
2.37
0.72
2.56
2.92

2,77

2.40
1.87
1.69
0.86
1.51
2.85
2.69
1.22
1.35
2.70
1.83
1.95
1.88
1.46

1.59

1.28
0.43 .

1.19
2.15
0.88
2.23
1.92
2.18
2.21
2.46
2.42
0.75
2.57
2.98
2.76
2.42
1.88
1.75
0.91
1.53
2.87
2.67
1.27
1.48
2.69
1.81
1.94
1.90
1.46

0.93
0.78

0.75.

0.74
0.71
0.82
0.46
0.42
0.52
0.54
0.41
0.43
0.64
0.40
0.49
0.54
0.38
1.04
0.75
0.94
0.66
0.45
0.37
0.92
L.11
0.44
0.43
0.49
0.39
0.60

—0.06
0.12°

0.12
0.08
0.03
0.01
—0.03
—0.09
—0.02
0.16
0.09
0.18
0.10
0.11
0.16
—0.03
0.05
0.02
0.12
0.12
0.08
0.07
—0.03
0.10
0.16
—0.01

—0.02-

—0.05
0.06
0.03

47

Symbols are

| 0.98

1.06
0.94
0.94
0.92
0.92
1.29
1.28
1.26
1.15
0.86
1.02
1.03
1.05
1.21
0.90
0.99
0.77
1.00

.1.08

1.08
0.94
1.07
0.74
0.88
1.07

- 1.09

1.47
0.97
1.16
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TapLe 13 QUANTITATIVE DATA ON MAjorR MINERAL COMPONENTS IN EAcH SANDSTONE
SPECIMEN PROM THE FUuTAKAWA ForMATION

Sample | Quartz Feldspar (%) Rock Fragments (%) Matrix

No. (%) Or Pl T Ch Mi Se Vo P M T (%)
AF02 33.4 128 129 257| 03 03 08 199 45 0.0 258 15.2
AFO03 32.1 1.2 17.7 288 05 0.5 1.3 223 59 0.0 305 8.6
AFO07 279 30 71 1017 38 02 29 338 54 14 474 14.6
AFl4 22,7 55 132 187 1.7 08 29 318 28 0.1 40.1 18.6
AF17 29.5 75 162 23.7( 0.1 1.1 09 186 75 00 28.1 18.8
AF20 26.1 59 134 193] 05 06 14 279 23 0.0 327 21.9
AF22 29.3 49 51 100} 75 04 34 267 98 20 498 10.9
AF23 25.0 39 140 180| 1.8 05 1.2 306 6.6 0.0 407 16.3
AF25 24.7 66 6.3 130 12 1.0 55 357 23 1.1 46.6 15.7
AF26 30.2 130 141 271 04 06 1.0 202 7.3 00 295 13.2
AF27 29.8 110 143 253 06 07 20 230 38 00 300 14.9
AF29 27.9 99 153 252 | 1.6 1.0 34 244 39 00 342 12.6
AF32 23.2 44 129 1731 1.2 01 40 357 44 0.1 455 14.0
AF36 29.1 87 173 260( 05 03 14 231 34 0.0 287 16.3
AF38 24.5 90 103 193] 09 L7 22 254 48 03 353 20.9
AF40 23.4 64 133 197 19 06 1.3 320 51 05 413 15.6
AF43 8.0 36 343 378 02 03 94 196 51 00 346 19.5
AF44 7.3 33 315 348) 08 02 62 254 41 00 366 21.3
AF46 39.9 59 6.7 126 24 01 23 251 34 00 333 14.2
AF49 37.2 64 81 145| 12 00 09 327 30 00 377 10.6

Or: orthoclase, Pl: plagioclase, Ch: chert, Mi: mica, Se: sedimentary, Vo: volcanic,

P: plutonic,

M: metamorphic,

T: total.

P

F16. 40 Compositional diagram of sandstones from the Futakawa Formation.
identical with those of Fig. 22.

—_—

F

R

Symbols are
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(1) - ' (2

154

0 7 M 15 19 23%

0

10 20 30 40%

F16. 41 Content of matrix and rock fragments of sandstones of the Futakawa Formation.

(1): Frequency distribution of matrix content
(2): Scatter diagram of plutonic (P) and volcanic (V) rock fragments content

PEAL6.7-34.3% 14,09, £EATI10.1-37.8% TH#421.3%, HHTI325.8-
49.8%T-1936.4%, JEHTII38.6-21.98 415, 7% L1535, MHEA (1971) OABICHS
&, 0RBOS B, BIMISHE UTOTLF4 FHORK, B ILRERY & &iD
(Fig. 41 (1)), ZORRBERHY v 7 1, BETVF4 F 9BLUREY » 510CH 5,
RO (7.3% £8.0%) bDOMR2MH (AF43,44) 5b, D bD LHRARNE
YRIZD o WAPRIFMEETTHERBIBO B0, ZNEREICIIKRESOEL BE
B <, ETKIESIcEATNS (Fig. 41 (2),

SEERE E RS ERIIOMRE S S & (Fig. 42), fikics 312 L BEREAMU,
BARRBBDT3EAMH Y, ARLLEARICONTRABRAD SISV, ¥,
B & ERA UM SHROMIEES S & (Fig. 43), SMRIERE 12 31 F L RR ML, &
R EETIEBRBP T 5, — OB RBEOEEI ST &, Z)IEDEDMEIE & RS
GHEAREOMRRIOPRICE—HT . THDLBRUENHEL LB LS5 &1L,
HRERE KBV ERREEARBBD UTRAELRMNEBL LB LNST ETHS,

BRIC CM #4 ¥ 7 5 524l & (Fig. 44), C=M HUTFE4T2 Q-R segment 7213 8
rciilT s, SLRMICK AR THA L LEZLSBLTWEdDEEZI OGNS,

2. B &

B —A IR0 AT ROBEICDONTIRIRAE (1947), FiliFH» (1956 a,b) &
K TMA (1969, 1970) 75 K D#MEHdH 205, HEMY « RHMBRTFRRZFTbhTHIZNHO M
BRTHB. €T T, 40, RN 2HA, MEE2HR, WHEN2 A, JME 1 b,
B 1A B RN LRI OO THRAHOBORE X, B, BRL LiconTa
ISR EIMA o

B IED T RS (ACG 01, 03, 04, 07, 08) ITDWT i, MM LT RTORICT LES
%21 (ACGL1~523), ‘5AH, £l (A), il (B), Al (C) D4 REIBLUHBEEHA
~_fo

BRSO HNEE (ACG 02, 05,06, 09) i2WWTik, KEH A WIMIDOTHK A2 D,
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FiG. 42 Scatter diagram of major mineral content versus mean-size of sandstones from the Futa-

kawa Formation,
A
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Fi1c. 43 Scatter diagram of major mineral content versus sorting index of sandstones from the

Futakawa Formation.
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Fic. 44 CM diagram of the Futakawa Formation.

BAKEThIROBEAMEN . CORIEMDSNE UBROKMEE Ui,
PHPFOEROWMBEHUTNICSESNDH, ThORTROLSIE 7 7 AKAFLTEONL
EZR—wrFTHL,

a: EdEKILE~ KRR E

BRI E UTIRMBCERE, WMEBCATIRIKE, MEUATIRIKMEYE, WA EKYE,
MECEHISHRIRARET ENEEh 5,

b: ik KILE~ KT RHES

RUARSE, RRERINERES, RIWETRKE, RUSTTRKABE, ARTILETRK
B, ARBIATRIKABAL ENTEh S, ‘

c: ek~ RRA R

RICBEE, TEMBES, BYE, /572 7747 B ERETEND,

d: e~ ERRER

MTIERE, 7774 b, XHIEEE, BERTENE, TERDIRES e Eha,

e: EUBERUEN (EUHEKLERZEL)

Ba (el), Bia (e2), & (e3), 7 v+ — I (ed), FIREEIKYE (e5) ITR4A Lo

f: ZRREM

ha, AERE, FRsvy 720z, BAGVvY 7202, BHERInF4 b, B
MR EREThS,

g Z0fb

W—og (R¥K - BRPY 7 o R LOWMHEM) Bk BIRAR &,

Ch oD ERFHERIBZROBEZICWF S,

# e OHEITE T B RAFERE Fig, 45-53 LR L, 7 7 2 JIICEA RO 547 8% Table
4 ITRLc, UT, £FIConWTRBT 5,
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TasrLe 14 ComrosrrioN (%) oF CONGLOMERATES IN EacH LocALITY rrRoM THE CRETACEOUS
FORMATIONS IN THE YUASA-ARIDAGAWA AREA

- N N ')
s 3 8 3 8
O O &)
< <

ACGO06
ACGO07
ACGO08
ACG09

< < <«
a: Acidic volcanic — pyroclastic rocks 86 7.8 47 35 36.6*83.1*10.4 16.3 144
b: Intermediate volcanic — pyroclastic rocks 0.0 2.8 00 0.0 05 00 26 33 24
c: Acidic — intermediate hypabyssal rocks I4 51 1.2 46 83 1.6 234 27.2 158
d: Acidic — intermediate plutonicrocks . 1.4 05 12 41 54 08 65 109 62
e: Ol(icr sedimentary and basic volcanic 77.1 75.1 92,9 80.2 43.9 13.1 49.4 32.6 39.2
rocks . .
el: Conglomerate 00 00 00 00 00 00 13 00 0.0
¢2: Sandstone ' 17.1 11.5 0.0 9.3 151 54 156 20.7 4.8
¢3: Shale B 29 74 24 12 98 08 91 7.6 182
c4: Chert 54.3 53.5 90.6 69.2 6.8 69 234 3.3 163
e5: Schalstein 29 28 00 06 122 00 00 1.1 0.0
f: Mectamorphic rocks . 100 32 00 23 05 08 65 54 129
Schist o : <. 43 09 0012 00 08 26 00 29
Hornfels . 29 23 00 00 00 00 39 1.1 96
Mylonite ’ : 29 00 00 1.2 05 00 00 22 00
Gneiss . 00 00 00 00 00 -00 00 22 05
g: Others 14 55 00 53 49 08 13 43 9.l
*: acidic tuff ‘
(@) HmRE

ACGO1 & ACGO2 O 2 14 (IRMALE 12 Fig. 2 B21R) ORENABIIET S,

® ACGOL-ARIEFAFNHEDBREEEORATSH S, VHORE LY ELTH
# Uk (Fig. 45)0 BRI, 059 MMTRAT B L, —45~-60¢ (226~640mm) ¥ T
DHITIZNG . OB, B/A>2/3 T C/B<2/3 ® b0 (Disks--[I#iR) &, B/A>2/3
T C/B>2/3 ® d® (Equant-3RiR) MFEALTH 3. MEEEE D (Subrounded) 4
U E (Rounded) # 4 7O b DN KL% 5%, C (Subangular) 3% 8 F (Well-rounded)
24 7O bDOBbFHICED SNB. BUKE LTI, HHEMERMNT.1%05Y, he
bF v—1 (54.3%), BE (17.1%) BT ZTOEMIT, BEEKILE~KILIR:FEEH
8.6%, EIREHN0.0% (FiE4.3%, ko7 2022.9%, Skl 12.9%) 4xh3,
FEELIbOI, Wk (1978) DRI U BRI EERICIET 2R A ESH (WE~R
B wiohi, :

® ACGO2- KRIUMEOHRFIOMUBMEATSHY, DEHLEERLTWS, MK 217
HOBITDONT M Uic (Fig. 46)0 BEIZ 0.0~—-45¢ (1.00~2263mm) DHITHND.
ACGOL & FIRISHIMLRETR U, HHHEEENHTS. 1%% 4%, WTbF +— b (53.5%),
B 11.5%), HE (7.4%) #Z0. 2o, BEKIE~KIUPTEST.8%, Mkt~
PR IRANE 1%L E NS B ‘
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Fic. 45 Size, shape, roundness and mode of gravels from the conglomerate
. in the Yuasa Formation (ACGO1).

MODE

' T16. 46~ Size and mode of gravels from the -conglomerate in ‘the Yuasa
Formation (ACGO02).

(b) ATH _ ; , o o

A EFIC AL TR T SRS N5 5o BIRRA30cm K 50T, —fitid Sem
BIEQ SOMNEL, WK, REREE bITB. T OBEICDNT ACG3 & ACGO4 @ 2
s (fEftid Fig. 2 3R O bDEH~x, o o

© ACGO3- - HJIHEOHET, 85 HOBAELY ELUTHRE L (Fig. 4D, BER
—45~—60¢ T, JEIEIZ Equant (FRIR) O O MBI, ML D (Subrounded) # 4
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100 1.0
h

%
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50

0_-4 -5 -6 ~7phi 0 ¢ 10
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100
*ls

50

04

 ROUNDNESS . MODE ,
Fic. 47 Size, shape, roundness and mode of gravels from the conglomerate in the Arida
Formation (ACGO03). '

S RERMT, C (Subangular) XU E (Rounded) 24 70b0Db53, BARTI
F o — F5390.6%% &%, ZOMICHERINE~KIIBRBERT EBEENS

® ACGO4 - HHLTEDMHROBE L VIT2HOBERE Ui (Fig. 48), BEIZ—4.5
~—65¢ T, it Equant GRR) O bONERMICEL . MR D (Subrounded)
2 4 7H% <, C(Subangular) &1 E (Rounded) £ 4 7N HiCRE, B (Angular) &
XU¢ F (Well-rounded) # 4 7dbFhic@bS5hz. BERE LTI, SHHETARR
80.2%% kW, L{IKF+—b (60.2%) LWHE (9.3%) ickr, BEE~PHERERENR
4.6%, BtE~IERRERY. 1% L R EXKILE~KILP EBB8.5%NaEh 5.

() WHLEF '

IERAET X D ACGO5 & ACGO6 @ 2 #i¥% (fLfftid Fig. 2 BI) THEMLACBREL N
ic UT#i Lico I

@. ACGO5--J%FiTE (AAKRMNE) OmEAT05MOBICDNTHH L (Fig. 49). B
&2 0.0~—35¢ (1.00~1131mm) ithiz3, BUIROHTHEAME SO, RIKRLE
E5ic, MERKAELEZDOTHY, —BICHIRTHZ LF +— PICUEM, REPRA
OEMNAD SNBEERT S LONE L, RO RFIFENIRO v vv—7 K Vg
PERIRBIR LTS, &kELTHS &, MMEERIKAS36.6%, BiE~PHEEERER
8.3%, Mtk~WEERRER5.4%, HNHERUANI43.9% & 5 b, EHMHECERUCE A
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100 1.0,

50

m v

s
100

S0

"ABCDETF
ROUNDNESS MODE

Fic. 48  Size, shape, roundness and mode of gravels from the congldmcratc
in the Arida Formation (AGCO04).

MODE

F16. 49 Size and mode of gravels from the conglomerate in the Nishihiro
Formation (ACGO05). i

(15.1%), H#& (9.8%), #+—F (6.8%) Bk CHURERE (12.2%) HE&Eh s,

® ACGO6: - #5 RN O SE0F 155 DS T130H DBITD T Hrilf L7z (Fig. 50)0 H 4
ML ROMMLEITIKE 83.1%) NaAFh, TOMIKF +— (6.9%), DY G.4%) 1L ¥
DHBo

@ FHWE

FENF O FTHRDEF A OME, ACGO7 & V77THOMAEIY U THMN L (Fig. 51,
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LA |

MODE

F1c. 50 Size and mode of gravels from the coﬂglomerate in the Nishihiro
Formation (ACGO06).

%

1 10
9] 1 1
5 .
50
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-4 -5 -6  -7phi 0 5 . 10
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50
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F16. 51 Size, shape, roundness and mode of gravels from the conglomerate
in the Izeki Formation (ACGO07).

BRI —-45~-70¢ T, ML LTIt Equant (FRIR) D b D & Disks (MR odo
MNH, HEEEETIE E (Rounded), D (Subrounded) X 8 F (Well-rounded) # 4 7233
3. BERIZ, TROHEFPHAERO bOELHELT, TSSO SHESEL L
(49.4%, 3 BF +— 123.4%, WHE15.6%, HEI.1%), b > THEE~hHLEEAEN
(23.4%), BYEXWE~KILPRE (10.4%), Bt~ ERRER 6.5%) 5 EBlE~h
D KA T MMM UTL 50 ZREHN6.5% (RA~DHNE2.6%, RE KNV
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¥7 2 nvA3.9%) HEND. RHAAN Y7 2 v A BFEWOBWE LMD bDICL LT
5. _ .

(e) LW

N AEH DA B R 1S 3 B MFMOowERPIciZETh a1, ACGO8 (fiLfit
i3 Fig. 5 B/R) X o2fHDHZI Y W U T L (Fig. 52)0 wﬁli -40~=7.04 T, B

100 1.0
e

%
%

501

5 5 ien o
SIZE '

100
3

501

A BCDESF
ROUNDNESS . MODE

Fie. 52 Size, shape, roundness and mode of gravels from the conglomerate
in the Matsubara Formation (ACG08).

D JENRiZ Disks (HAR) & Equant (ERIR) © bONL. MHEEIEIR D (Subrounded),
E (Rounded) # 4 #MK2%% 5%, C (Subangular), F (Well-rounded) # 4 7#b+H»
RH%o WHUKRTIE, DD LY &SI~ P O KIRERNL LY, Mik~H
PR RRERIRT. 2%, WikKILE~KILPHTTHE%16.3%,. m7i~¢ﬂﬂiﬁliéﬂlo 9%, Wik
)<Lu5~)<mn¢m&m 3BLIEENG, THICHE LT HNERASILRDY L, 32.6%
(9B, WE20.7%, HET.6%) L85, LREFIIS.4%T, Iurl4l (2.2%), WK
B Q2%), wwvrzarzx 11%) MEEND NP, BREHOBREhOIEM AR L
REBIZDWTIE, MH (1969 1970) iﬂ:%‘ﬁﬁlﬁﬁﬁ’(ﬁ’lmﬁb%éo S :

@ ZmE

éﬁﬂﬂbj&‘mé’obbﬂé_.}lllu_hf’ﬂml’él—v'@ HEILH 3 Iﬂ&é ACG09 (heiftix F:g 5 %
J8) o &M 200 OB ER <7 (Fig. 63)0 HEIZ—05~-55¢.T, B~Hok
RARIN39.0%%E LY, TOMRBREFICEY 2L 015135 ST AH1339.2%C
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. MODE
Fic. 53 Size and mode of gravels from the conglomerate in the Futakawa
Formation (ACGO09). i

H#(18.29%), # v — b (16.3%) B U (.8%) BEEhdo LRETMMO LD
FikDb&<, 12.9%IC8T 5, LAY 7202 (0.6%) HpishALS, HEKE
K& H5NE BTG ARIRE LY 7 2 VARBBLIE SDBH B,

B. 4 & I % &

1. » & :

YN DX WD BIE, #ESNBL IO - BN EZORALY, SUAE22MME,
M2 AF34Mm, BLEFE3SME, KEE0MER L U 10, fHIlEopEzwREL,
AT & 2 RT3 &k U 2R WK T 21T - 7o D8, T DR TT TIC Mivamoro
etal (1974) IK#E L72DT, CCTRENEETOMFFHEZRR TS ICLED B,

(a) HrEESHT o '

2 OETHONTEE Uk BEEEUIE MivamoTo et al. (1974) KhFTHsDT, T
ZTRAML, Forketal (1957) I & 3 EMZEIEN L U EOMGE (textural type) O
A BB T 2HE% Table 15 iICR Lice T T T D - e DEOFEREIX, Thd
5 EMETCORFMELRALE S BRMAIKH > T—HIT 1.6~33¢ DMWY, FEHIL,
FUGTE 217 ¢, #i2 AJF 2319, B HEIR 2.37 ¢, KU 2.07 6, #1656 2439 &850 4
WIEDOTRRERHICBOTE L 20.4-1.3T, 2KOFHIIN0.7CHY, Table 15 5

TasLe 15 NumBerR FREQUENCY OF TEXTURAL TyPES IN EAcH FORMATION

Sorting Index Skewness Kurtosis
w M P N S P VP P M L
Ryoseki F. 1 20 1 6 14 2 3 U4 5
Yunoki F. 3 29 2 9 22 3 4 18 12
Hibihara F. 6 22 7 2 13 19 1 6 17 12
Nagase F. 2 8 4 4 2 3 7
Kajisako F. 2 8 2 7 7 3 4 3

Sorting Index by W: well sorted, M: moderately sorted, P: poorly sorted, Skew-
ness by N: ncgative, S: symmetrical, P: positive, VP: very positive, Kurtosis
by P: platykurtic, M: mesokurtic, L: leptokurtic.
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binsd kHiC, #80%id moderately sorted D % 4 FICIF{T B, BRIKDNWTHB &, Ity
flIZHUAR0.16, Hh/ AKJH0.15, HIEUMO0.11, Kiffilf0.15, #4E#H/%0.10&7h, Rklo
KIBsH3 positively skewed & 5 U Vi3 symmetrical D # 4 F iR T3, RIFICPLTIR, %
& HPEHMIIHL.05TH D, 1E&AEDLDH mesokurtic 5 1 id leptokurtic @ #
4 7%RT COXDICRERPELIRE LcPEDOHMBENITIE, 520 R TN THIPL
BEWUDDT EMTERN, ‘ ‘

HLIE AR BN D43 i RUHERTBIEIC T 21T E L S X 204 TH B LRSI hT X7
(FRIEDMAN, 1961, 1967; SHEPARD et al., 1961; FoLk, 1962; DUANE, 1964; MARTINS, 1965;
CHAPPEL, 1967; MoloLa -et al., 1968; MCKINNEY et al., 1970 72 &), #3)I4LHD 5 Fid
ORFE b LiCHlihhi k¥ (Fig. 54-57) iITHW0WTik, KHIEEROTRTOMAED
P UTY S pBYZEDEC ERTET, TBEOOMFEMNTICLbTER

AP

1.3- * Ryoseki F.
phi + Yunoki F
° o Hibihara F
& Nagase F -
1.2+ 4 Kajisako F,
1 1 °0 ©°
. o0
* + +*
1.0 *
.0 a +°
> o
‘w 09 ‘. o
=z ° s
™ 0.8 L4 °
o . R <
L}
E 07 A . o ] +* o
- 1 ] éxA + o g
o o® a*° : At . *
(@] Y % . *
wn 0.6 . M 0, . .
R . ’.. z’ o
i * & "o a
0.5 Y st N
°:° ° L]
.41 °
0 +
L]
0.3
T T T
1 2 3 phi
MEAN SIZE

Fic. 54 Scatter plot of sorting index versus mcan size in the Cretaccous sandstoncs of
the Monobegawa valley.
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Fte. 55 Scatter plot of skewness versus mean size in the Cretaceous sandstones of the

Monobegawa valley.
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F16. 56  Scatter plot of kurtosis versus mean size in the Cretaccous sandstones of th

Monobegawa valley.
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Fia. 57 Scatter plot of kurtosis versus skewness in the Cretaccous sandstones of the
Monobegawa valley.

(b) ARG SR HLIRS T

%2 DERAICDWT O RS U D FATLEIE Mivamoro etal. (1974) KH 72D T, C
nb SRDIH RS OF%E R G T i Table 16 1777

LR EPHIRICIE S DET OB U TR L OMMERRENT NS Y, TR
CoMIIESNT, FE (1971) HRULH U AFEEICHEn, SRR EIKZEMx4 vy

TasLE 16 AVERAGE (%) or MAjor MINERAL CoMrPONENTS IN EAct ForMATION

Ryoseki F. Yunoki F. Hibihara F. Nagasc F. Kajisako F,

Quartz 19.6 22.4 18.1 23.7 17.7
non-undulose 12.2 15.9 12,5 14.0 10.4
undulose 7.4 6.5 5.6 9.7 7.4

Feldspar 21.7 324 39.8 288 32.0
orthoclase 13.3 18.8 20.8 15.1 17.1
plagioclase &4 13.6 19.0 13.7 149

Rock Fragments 28.2 21.8 19.0 18.3 17.6
chert | 11.0 5.1 3.8 5.6 6.1
others 17.1 16.7 15.2 12,7 1.5

Matrix 30.6 . 234 23.1 29.2 327

No. of samples 22 34 35 10 " 10
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Q.

Fic. 58 Compositional diagram of the Cretaceous sandstones in the Monobegawa valley.
(1): Ryoseki F., (2): Yunoki F., (3): Hibihara F.,, (4): Nagase F., (5): Kajisako F.
. Dot shows the wacke, and cross shows the arcnite. Symbols are identical with tohse of Fig. 22.
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Tasre 17 Numper FrReQUENCY oF LitHOLOGI-
caL TyPEs oF THE CRETACEOUS SAND-
STONES IN THE MONOBEGAWA VALLEY

51

£ B

Arenite Wacke
\\\\\\gﬁ:UMc;ﬁ;LMk
Ryoscki F. 8 14
Yunoki F. 2 25 7
Hibihara F. 31 2
Nagase F. 1 7 2
Kajisako F, 9 1

7 &% Fig. 58 ic#finviz, chick 3 &,
WROWERZERHET v 4+, BRI v
FBIURAY v D 3RICHTENS, &
T 2 51E% %52 & (Table 17), HiHN
THRAELY v r BT 3013 LT, 2h
UETRERT7 v r BRIB LTINS T &8¢
bhsb. &kEUTIE, KBS0 bO MU
LT NWbWS “Uv4 vy r” BppET
fRESAhTWBEEVZ S,

E]

Table 16 & Fig. 58 15, AERLICE T3

TOTAL QUARTZ Nonaﬂr‘:gg;oss UNDULOSE QUARTZ | TOTAL FELDSPAR | ORTHOCLASE
404
DX ..'./{'\.
& Y
. ’:' "s,li o
;
AN | o
[ — ' -~-"'.'. f +
0 -
Ry Yu Hi Na Ka|Ry Yu HI Na Ka|Ry Yu Hi Na Ka|Ry Yu Hi Na Ka|Ry Yu Hi Na Ka
TOTAL ROCK OTHER ROCK
PLAGIOCLASE FRAGMENTS CHERT FRAGMENTS MATRIX
40-
.I.
N ". ..’
. N o
" ", o
- ¥
20- N } ------- }J {
v N l b kf |
bt
0
Ry Yu Hi Na Ka|Ry Yu Hi Na Ka|lRy Yu HI Na Ka|JRy Yu Hi Na Ka|Ry Yu Hi Na Ka

Fic. 59 Stratigraphical variation of the major mineral components in sandstones of the Monobe-
Dot shows the sample mean and solid line shows the confidence interval of the

gawa valley.

opulation mean at 95%, confidence cocfficient.
pop

The symbols of Ry, Yu, Hi, Na and Ka

show the samples of the Ryoscki, the Yunoki, the Hibihara, the Nagase and the Kajisako
Formation, respectively.
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HARBOTHICIE LD EDERAUD EA RO FIFIOEENB L Z I N3, 2h
XD YIREPOREMICHM B 72, Kt #WTE (WeLsH, 1967; Nakar, 1971 75 &) il
WTHTIM D WBETT - 700 TDFRIE MivamoTo et al. (1974) iIKFk LD T, R4
SHBEDBOICDNTOTFFHD FFENEBS Fig. 59 ICRTIRE E%, T TItiEahiz,
1R HMT 5 &, SIRME LD, KON T4 LRI MO 417 0 BE5E % Wik
UTHEHICAT RS N H 501, MBI LEWAR, &84, » VB4, fEG, 4%
F, F+—FBRUBIRTHE, COLIRNUBODO Licke-TELIRNEBC &E, BA
RBTHAEZORTHAT» S, KF, SOIRABEMAELGL ML, LBHESR
DKFFICIE S LRBRBDTE LI &L, BROMMNABERED L THRL TP T3 &
NWHT ETHbBe ‘ '

SEERE & RSB I & O NFRERTHURZE Fig. 60-63 1T, BIHR LK
EUTAHT, PERBHSMAICIE S &, B EBLRMBRD UEG LIS I ains 2 Fi
BHY, COPMRANT LXHIFTHTHEDBC LHKTES,

50+
°lo a
+
404
+*
N
b
o
<
3
301 . e,
T8 * . . + +
© : a * + .
[ Z. - °° A
z o‘ 0,‘3 * .
o £ °
(@] ® A° A
b : . 2t et
< 20+ R B b,
o ° 04 °o e
. Ao Seo0aaA
ood . ° ‘°‘e°
: b ¢ ec* o ¢+ ¢
+ o ‘e ° .
. °
10 sa e ’
.
. A
1 2 3 phi
MEAN SIZE

T16. 60 Scatter diagram of quartz content versus mean size in the Cretaceous
sandstones of the Monobegawa valley.
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FiG. 63 Scatter diagram of matrix content versus mean size in the Cre-
taceous sandstones of the Monobegawa valley.

riE o
MivamoTo etal. (1974) TRFAREIME LD - ARNBOO L=+ (MG 1 — | &
&) KZ-THARESM, whs AN 8M, HWEN7M, 4320MOWEERY LRLIES
W EERBEDHBRIET ->72DT, CCRBELTH L (MG06, MGI8 5 X 18 MG20
D 3WFHT D WTIZHLES T UDFT o THIL U, SRS O B2 S I IR I3 2
hZh Fig. 14 & Fig. 16 B sHikid% Table 18-19 i, #H 2T OFHfii%
Table 20 iT;R L, Fig. 64 IKEM 24 ¥ 7" 5 A%z,
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TanLe 18 QuanTiTATIVE DATA ON SIzE
PARAMETERS IN EAcH SANDSTONE
SPECIMEN FROM THE LoweR CRE-
ForMATIONS
Kunokawa Route 1N THE Mono-

TACEOQUS

BEGAWA VALLEY

OF THE

* B®O%

RERET BTN & A LRIV,
ERSEDEFRICRREBERRDON S,
EGE % B EAFRFANTI3.3%TH
Z0IHL, i/ KN BREHTRENE
N24.6%, 24.2% LAHEL 1850 RN,

2 . e g 2 TCIRME Lz fto o — b & FARkT, SUENN,
FET 223 : H2 KN, BHEUN & e 3 itoh T
0 -] 778
MGOl 179 0.5¢ OWM 1.00 2ICHIMT S, ) EAIZ2.0%—6.2%—
MGO2 gi Y 8123 32?2 (l)ﬁgg 9.3%, #HEAIX11.79%—23.1%~22.2%T
MGO03 . R . K .
MGO4 2.46  0.56 8%0 igs HBo Eleghitid, chdftor—t+ DY
MG05 2.80 0.69 .04 04 AL - ,
MGO07 1.99 0.74 0.02 1.0 23.99—20.4% TF 4 — HEE
MG08 196 048 003 117 3 ?"’ 20.4%), & 1T v = F BE L
ﬁcog 2.1g o.g; 8'(1)3 }.?2 BRDBM-TW0B0 WF LS R L L IEMD K
10 23 0. X . . . W
Mgn 1.80 0_33 _.8%% (1)22 BEELBICWPT B, XL, BRhohTh -
MGI12. 1.99 0.60 —0. . Iy o oz
MGl4 . 0.46 —O. . —14.7%) T EiCERT~
MGI5 162 062 013 128 4.7%) f: ERT~<ETHS.
Mg}ﬁ :;.152; 8'29 8'(133 }ég 2. B &
MG17 4 .54 A . . - .
MGI8 150 064 018 LIl BIBNMROKRR M ALERORT, THE
MGI19 254 0.45 0.21 1.14 7 m = 3] W .
Mols 284 048 02 i TR T BBHA ML~ D HNCSEE LTH D,
ESRBAKDOTE, th/ REDOH « T
TanLe 19 QUANTITATIVE DATA oN MAaJorR MINERAL COMPONENTS IN EACH SANDSTONE
SPECIMEN FROM THE LOWER CRETACEOUS FORMATIONS OF THE KUBOKAWA ROUTE IN
THE MONOBEGAWA VALLEY
Sample | Quartz Feldspar (%) Rock Fragments (%) Matrix
No. (%) Or Pl T Ch Mi S Vo P M T (%)
MGO1 13.3 1.5 144 160| 90 13 183 58 08 13 363 34.4
MG02 12.1 20 62 82177 1.0 194 52 16 09 458 33.9
MGO03 13.0 1.9 130 49| 89 38 131 41 09 03 311 41.1
MG04 15.9 23 130 153|106 19 128 9.7 09 1.0 368 32.0
MGO05 12.4 24 121 145| 61 36 137 78 13 13 338 39.3
MGO07 28.0 41 161 202 | 116 1.0 62 74 06 04 27.1 24.8
MGO08 | 25.1 78 272 350( 08 1.0 25 121 21 0.0 184 | 215
MG09 | 21.6 89 268 358 1.0 1.6 22 107 09 00 163 26.3
MGI10 | 23.8 54 308 362 02 12 23 108 47 00 19.1 20.9
MGl11 29.0 68 253 32.1 1.0 0.7 04 182 25 02 229 16.0
MGI2 19.2 23 75 98| 7.1 04 47 307 1.3 00 442 26.7
MGI3 | 255 | 8.0 28.1 36.1 01 1.5 0.1 157 1.6 00 190 19.4
MGIl4 | 369 60 180 240(| 09 05 26 144 1.1 00 194 19.7
MGI15 14.4 49 243 29.2 1.1 04 6.1 256 22 0.0 353 21.1
MGIl6 | 274 | 10.1 191 29.1 01 09 29 136 L1 02 187 24.7
MG17 16.7 | 11.4 230 344 02 02 27 123 03 00 157 33.2
MGI9| 258 | 143 265 408 | 01 23 1.3 78 1.2 00 127 20.7

Or: orthoclase,

P: plutonic,

Pl: plagioclase, Ch: chert, Mi: mica, S: sedimentary, Vo: volcanic,
M: metamorphic, T: total.
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TasLe 20 AVERAGE OF MAJOR MINERAL COMPONENTS AND SIZE
PARAMETERS OF SANDSTONES FROM THE LOWER CRETA-
ceous FormaTtions oF THE KuBoxawa ROUTE IN THE
MONOBEGAWA VALLEY

Ryoseki F. Yunoki F. Hibihara F.
Quartz : 13.39, 24.69, 24.29,
Feldspar 13.8 29.3 31.5
orthoclase 2.0 6.2 9.3
plagioclase 11.7 23.1 22.2
Rock Fragments 36.8 23.9 20.4
chert 10.5 3.1 0.5
mica 2.3 . 1.1 0.9
sedimentary 15.5 2.6 . 3.1
volcanic 6.5 15.1 14.7
plutonic 1.1 2.0 1.2
metamorphic 1.0 0.1 0.0
Matrix 36.1 22.2 23.9
-Mean size 2.32 phi 2.04 phi - 2.08 phi
Sorting 065 052 0.50
Skewness ' 0,05 0.01 - 0.11
Kurtosis 1.00 1.09 1.13

o Hibihara F
+ Yunoki E

® Ryoseki F.

P R

Fic. 64 Compositional diagram of sandstones from the Lower Cretaceous Formations of the Kubo-
kawa route in the Monobegawa valley.
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S UHRFFO TRICEFHETHS, LIBATRICE S LHBMASEBL, BER L v RO
LOMBIENBICTER N, HHMRO{IEFRPORAIRDNTIX, PlEEd (1956) Kk
ABOHRITDNTOMINIEHLE NS BT TH B WO URTZHEE T3 b DM
BEMPOO12EULT, 4li, Hr KSR ETT - 720 BAMSIIEIRT 7 (MCG
01-07), #lhi/ AFi10 (MCG08-17), H MW 6 (MCG18-23), /&ifilfi1 (MCG24) Dilf 24
HHTHB. TOUNLIE Fig.65 KR UTH S0 PFRFEZIE—ATHINMRICE VT E -
72ERLTHY, MEHEOTOREDLS M EL DL, EHEOHOEEIRDONT
BABBDO NI EZAEM UTco BN DS Table 21-23 & Fig. 66-89 IT/RT

MADERPHELTEEh, BBR—THINKRCBIZERALEIEL7 5 AFTMNTE
a0, Mik—hRRENE 2L, 2KETLT, a) BREKWA~KILFHER, b) &
kI~ KILPEHER, o) Bt~ ikRRER, d) BERESEN, o fHRRAM,
£) HNBERUAR (BISHKILERE ST, fl: B, 20 F v — b, 3: TUE, f4: B4,
5: WEREEIR S, 16: AIKME), g) ZRAH, h) 20 Uk, UT, #NIKBT254%
B3,

(@ #am .

BHUSED S 132 MCGOL), AFINBVDORBEM A D S 3 Hia (MCG02-04), H W
O, AREHEP S 1 HA (MCG05) 3 & UK ER IRV 2 REHED S 2 i (MCG

TapLe 21 - ComposiTion (%) or CONGLOMERATES IN EAc POINT FROM THE Ryosekt FORMATION
IN THE MONOBEGAWA VALLEY

s g8 8 & 8 & 8

Q Q &} Q Q o O

8 Q 8] 8 O O 8

A 2 2 2 2 =& = =
a: Acidic volcanic — pyroclastic rocks - 47 50 50 7.8 185 47 105
b: Intermediate volcanic — pyroclastic rocks 20 00 00 20 07 00 00
¢: Acidic — intermediate hypabyssal rocks 00 50 25 59 21 24 06
d: Acidic plutonic rocks 1.3 50 00 00 34 1.2 23
¢: Intermediate plutonic rocks 00 00 00 39 00 00 0.0
f: Older sedimentary and basic volcanic rocks 86.0 71.7 742 76.5 69.9 80.0 82.6
fl: Sandstonc 571 100 92 47.1 34 200 35
f2:  Chert 23.5 450 45,0 275 582 282 744
f3: . Shale : 40 83 125 00 69 294 4.1
f4: Conglomerate 00 00 00 20 00 0.0 0.0
f5: Schalstein ‘ 14 83 75 00 14 24 06
£6: Limestone , 00 00, 00 00 00 00. 00
g: Metamorphic rocks 60 67 "33 39 07 00 06
Schist 1.3 50 25 00 00 00 0.0
Hornfels .- 20 L7 08 20 07 00 00

Mylonite ’ Coee ot 270 000 0.0 200 00 007 06"

Gneiss 00 00 00 00 00 00 00

h: Others - 0.0 67 150 0.0 48 118 85
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Fic. 65 Map showing the sampling localities of the examined conglomerates (MCGO1-26) and the observed and examined localities of sole marks and slump structures (So01-09) in the Monobegawa valley.
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06-07), &l 7 Hif &8 A% (Table 21, Fig. 66-72)c MCGOL & MCGO04 {3 & 1ED U B
BT, TOBRAKEOHN D THS,

MCGO1 iItB T, MOKAEI X —45~—65¢ (22.63~9051 mm) DHiTiRNY, T&
M8 Zinoe (1935) OAFITE B 7 5 2 « F¥—T1 (MR & I GRR) © bOSEM
MIZZ . MIEIFIE Powers (1953) £k 3 D % 4 7 (Subrounded) 22, C 247
(Subangular) Mzhick%, E 247 (Rounded) dEHSH B, MCGO2 TRIHEI

100 10 —
. X
A,
3
501
RS S ) 0 % 10
: c
SIZE SHAPE B
100
o]

50- ‘
S B C D ETF
ROUNDNESS MODE

Fic. 69 Size, shape, roundness and mode of gravels from the conglomerate
in the Ryoscki Formation (MCG04).

MODE ™

F16. 70~ Sizc 'and mode of gravels from the conglomerate in"the Ryoseki™ =~ "
Formation (MCGO05).
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0.0~—3.5¢ (1.00~11.31 mm), MCGO03 T 0.5~ —3.04(0.71~8.00 mm) TH 3, MCG04
BNTIE, BEH—40~—6.0¢ (16.00~64.00mm) DNIICH D, BHIZI T = » > =
I (IR BEAMCESRTHD, IT GRD, I GERR) BT IV HR) bk

MODE

Fic. 71 Size and mode of gravels from the conglomerate in the Ryoscki
Formation (MCGO06).

“

MODE

Fic. 72 Size and mode of gravels from the conglomerate in the Ryoseki
Formation (MCGO07).

MODE

~Fi16. 73 Size and mode of gravels from the conglomerate in the Yunoki
Formation (MCGO08). ’
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KaEhs, HEER D 24 7 (Subrounded) 8¢ 1it% <, E #4 7 (Rounded) M
hick®, C # 4 7 (Subangular) dbhFhicsoh s, MCGOS TikEEEH 0.0~—-404,
MCG06 it 0.5~—4.0 ¢, MCGO7 Ti2 1.0~—-35¢ TH %,

BHRERTEBLUMNr 7 700 F 5 &, Bik~hiERERD Ak TTEH13.8% L
17, TORRIEMERIE~ KL EE4.7~18.5% TT-48.0%, rhikKilig~ Kl
ﬁ‘"'iﬁ 0-2.0%TYE#0.7%, Bk~ hHbER AR 0-5.9% THH2.6%, MILERER0-

0% TTH1.9%, HLRIREH0-3.9% TT0.6% &5 %, Zhicst UTH HERTE H0s

[¢] -1 -2 -3

N MODE
Fic. 74 Slze and mode: of gravels from the conglomerate in the Yunoki
Formation (MCGOQ)

TaBLE 22 COMPOSITION (%) OF CONGLOMERATES N EacH POINT FROM THE YUNOKI FORMATION
IN THE MONOBEGAWA VALLEY -

® g S - x 8 ¥ @ e oo

00 v v Yvw v v v v o

O 0 O U L O O O o O

s 2 2 2 2 2 2 2 2 =2
a: Acidic volcanic — pyroclastic rocks 33.0 22.9 16.0 22.3 42.3 12.3 36.8 35.4 34.6 27.5
b: Intermediate volcanic rocks 00 00 00 18 38 1.2 35 55 08 0.0
c: Acidic — intermediate hypabyssal rocks 32 63 32 63 7.7 37 35221 73 98
d: Acidic plutonic rocks 21 42 1.1 00 19 12 0.011.0 35 78
¢: Intermediate plutonic rocks 0.0 00 0.0 00 00 00 0.0 24 0.0 0.0
f: Older sedimentary and basic volcanic rocks 48.9 56.3 73.4 61.6 40.4 69.1 52.6 23.6 52.7 52.9
fl: Sandstonc 13.8104 96 63 00 99 7.0125 100 7.8
f2: Chert 25.5 27.1 24.5 50.0 38.5 18,5 22.8 7.9 31.9 31.4

£3: Shale 43 2.1 106 36 00 86 7.0 24 89137
f4: Conglomerate . 00 00 0.0 00 00 00 0.0 08 0.0 0.0
f5: Schalstein 53167 28.7 1.8 19321 158 0.0 19 0.0
f6: Limestonc . . 0.0--00- 0.0 0.0 0.0°00 0.0 0.0 0.0 0.0
g: Metamorphic rocks -:° - , 1.1 21 43 45 19 74 35 00 08 00
Schist TS L 1.1 00 21 09 00 37 18 00 00 00
Hornfels e ” 00 21 11 36 19 37 18 00 08 0.0
Mylonite . 00 00 1.1 00 00 00 0.0 00 0.0 0.0
Gneiss ] 00 00 00 00 00 00 0.0 00 0.0 0.0

h: Others 11,7 83 2.1 36 19 49 0.0 00 04 20
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69.9~86.0%, SFHLT77.3% b&th, &KkOWN3/4E25D5. WRIE, BE3.4~57.1
%TEH 21.5%, F v — F23.5~T4.4% T 43.1%, Fl&0~29.4%TFH9.3%, BE

0~2.0% T -#0.3%, ¥ +—nAH4 v 0~8.3%TTH3.1%&1Y, ARERFTENT
WIS EIRERIL0~6.7%TFH3.0%THY, HME~HE, srry7202, 3

40
*h|

0 1 -2 -3 ~4phi
SIZE
MODE
Fic. 75 Size and mode of gravels from the conglomerate in the Yunoki
Formation (MCGI10).
30
A
o= | -
I R S T
SIZE
MODE
Yunoki

Fic. 76 Size and mode of gravels from the conglomerate in the
Formation (MCG11).

MODE

Fic, 77 Size and mode of gravels from the conglomerate in the Yunoki
Formation (MCG12).
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B4 F B Shice ZOME LTIH—Hit7s ¥ HFIH6.0%5 5
(b) #h/ AR S :
ABNR DD S 4 HR (MCGO8-11), . B HEUINOAL 2 AM5ED S 344 (MCG12-14),

HEEN DS 34 (MCG15-17). DA #1044 T DU THE L (Table 22, Fig. 73-

82)o MCG15 721 BEEEDHORETSH S,

MCGI5 2D Z T, BEZT<T 00~—40p OHITIZNS . MCGI5 Tl —4.0~—65
¢ ODRBILHY, —5.0~—55¢ O bOMEEMICH . RILRICHY 3 BOBBIZ7 5 =
o Fy— T (HER) &I G BEHTHD, MBERE £ 47 (Rounded) 284k
L D %4 7 (Subrounded) & F # 4 7 (Well-rounded) 4 %h3, HARFHDO MCGOL D
BELEBEUTHBERREFTCHS.

BARICDONT S5 &, Bt~k RERHTE40.8%% 5D, FARBICBTZ L0 H
HYHL LB BHTHRIERINE~KIIPHIHERIN2,3~42.3%, T-#928.3% ¥ LS B
oo ZDTIE, PFHEKIE~KIUFR A 0~5.5%TTHHL.7%, Bitk~riLRma
¥i3.2~22.1% CF97.3%, BEEERER0~11.0%TF43.3%, WHEEREF0~2.4%

. MODE
Fig. 81 Size and mode of gravels from the conglomerate in the Yunoki

" Formation (MCGI6).

, 'MODE
F16. 82 Size and mode of gravels from the conglomerate in the Yunoki
Formation (MCG17).
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Fie. 83 Size and mode of gravels from the conglomerate in the Hibihara
" Formation (MCG18). '

TEHE0.2% L5 > TWB, HIHERUARII323.6~T73. 4% DG H - T3EE 53.2% & &4k
DY1/2% 5B BN, WERKSITZLD DL BP LTINS, TORRIZDE 0~13.8
% T8 1%, F +— +T7.9~50.0% TH3#27.8%, TU 0~13.7% TE#6.1%, BiHE 0~
0.8%TH#0.1%, KSR 0~28. 7% TH#10.4% &5 D, RRARSShILV. LK
UL 0~7.49%5 , 442,69 TIHIIC bINEMIT b HUF & K80,

(c) BHLE C

AARIND S 1 HA (MCG18), ALEMHEHA S 2 H4 (MCG19-20), B HEUIND B 1
FURED S 2 31 (MCG21-22), & KIISRIRIC $72 B kil & 585 5 1 i (MCG

’

TanLe 23 ComposiTION (%) oF CoNGLOMERATES IN Eacit PoINT rroM THE HiBmARA, NAGASE
AND HAYAMA FORMATIONS IN THE MoNOBEGAWA VALLEY

Hibihara F. e o

® o O = o o |ow n

53 8 8 8 Blig|Es

S 2 2 g g g|fg|FeS

2 2 =2 2 2 =2 |AZ|n3

a: Acidic volcanic — pyroclastic rocks 304 27.7 26.3 27.4 38.3 23.5| 41.0 | 31.5
b: Intermediate volcanic — pyroclastic rocks 22 81 13 14 15 31| 49| 55
c: Acidic — intermediate hypabyssal rocks 8.7 318 9.2 62 7.7 155| 12,0} 122
d: Acidic plutonic rocks 13.0 104 79 1.7 51 53| 7.1 7.2
e: Intermediate plutonic rocks 22 00 00 00 1.0 09| 00| 0.0
f: Older sedimentary and basic volcanic rocks | 39.1 21.4 52.6 55.8 38.3 37.2( 7.7 | 425
fl: Sandstonc 00 98 92 86 31 75 11| 55

f2: Chert 10.9 0.0 19.7 36.6 29.1 124| 6.6 | L7

£3: Shale 26.1 11.0 11.8 2.1 41 11.1| 0.0 | 28.7

f4: Conglomerate _ 00 06 00 00 00 00 00} 0.0

£f5: Schalstein : 22 .00 11.8 58 1.5 271 00| 0.0

f6: Limestone 00 00 00 27 05 35| 00| 66

g: Metamorphic rocks 43 06 ‘1.3 1.0 41 49| 49| 11
Schist R 00 00 00 07 05 04| 22| 00
Hornfels 22 06 00 00 26 44| L1 1.1
Mylonite 22 00 13 03 1.0 00| 16| 00
Gneiss 00 00 00 00 0.0 00| 00| 0.0

h: Others 00 00 1.3 65 41 97| 224| 00
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23) D46 Hiki &R A (Table 23, Fig, 83-88) MCG19 © A4S0 R OETH 5,

MCG19 2D Z T, BRIZT~NT 0.0~—40¢ OMiciz b, MCG19 Tt —4.5~—7.0
¢ &£ B, MCGIO LB AMDILIRIZ, 52 « 3 vi— 11 (BRIR) DO bONREFMTHY,
I (H&4R) & IV (HR) Mzhick e AL MBBIEIRA Ko MCG15 & k< UTH
Y, Ex47&D a4 Fickts, ,

BEUURTIE, BE~rP K IANID 5% B HA Ak TEY52.9% &4l 2 AFics Y3 &
HESIKBLE S, WRIE, MRk ~KILFRHENI23.5~38.3% CFE#128.9%, Hikk
W~ K INFRERIL. 3~8.1% T-#12.9%, ik~ ikl RiEN6.2~31.8% T-#13.2
%, BYERIRERL.7~13.0%TWH#47.2%, HHERIRER 0~2.2% TF40.7%TH 5. W
WE A H1221.4~55.8% TF-1940.7% (D% 0~9.8% CF146.4%, F +— F 0~36.6%
TE18.1%, FH2.1~26.1%TF#411.0%, HE 0~0.6%TH0.1%, KlikkEKE 0~
11.8% T¥-#4.0%, AKE0~3.5%TH#H1.1%) %2iRL, th/ KFoHekhalkes
SIHNOBIMY LT B LIREBNI0.6-4.98DRIMICH - THEH2.7% L5, HFE,
RNV 7R, Tutd bRENGTERD, :

MODE
Fic. 87 Size and modc of gravels from the conglomerate in the Hibihara
Formation (MCG22). ’

MODE

Fig. 88 Size and mode of gravels from the conglomerate in the Hibihara
Formation (MCG23).
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(@ kWE ,
BEOMABDIINDT, KMiF L MHED 118 MCG24) IKDWTHHREZITT EILL
(Table 23, Fig. 89), BEIZ—05~—40¢ OMITII 3, BUURTIZ, Eik~piikRE
Bibiath & UT65.0%5h, HiL
R332k 351HMT 5,
LT ORMEKILE~KILFE AR
MEFAMITE L, 41.0%%5 5D 3,
Z DAl KIS~ K LR R A
4.9%, M¥E~piELERESI12.0
J %, BMUERRETT.1%MHEEh3,
B KIBE B ORI xS U T & ST
L W HFOEDBPENTREDIFLL

40

20

SIZE MODE 1 < I8IT - F
F16.89 Size and mode of gravels from the conglomerate 1&< SO DIRITIE (F = |
in the Nagase Formation (MCG24). 6%, BEL1%) Lise KR

Eﬁﬁ437?.mﬁ%ﬁ&ﬁﬁ§
hoe TOMELTH—EHBPRYZ{BDOH, 24L& UTIR2.4%108T 5,
7%, Table 23 IKRMEA-HHATER CEILE) OMEOBARGRULTHSH, chic
2T VITiesahs,

3. RBMWOILEHK

it (1961a, b, 1962), fRIRI1EH (1962), Mivasuiro et al. (1966) O—HDAYT B X~
INIF (1976), KHEIED (1978) ITH T, ZAMHLFAHERT B D I8 2 O (b 324 R i H TR A
M oh, &ICEMA, XN, FHE (FRWOBERBLEHS) ObD &, BAH
DHOEUBLTROEIILERIhTS,

OZMNF L KPR o FHUO DD REWITK S PR AETRT o

OHRHD LD RENITHE LT Fe,05+FeO 478 { Na,0 2%, Z# Na,0/K,0
HAREW (WA, MIYASHIRO et al,, 1966, Table III /hTF, 1976, #2EHEBR).

O BAWD bD iz —fic ALO, MW,

C@&?KEWBXWﬁ&%ﬁ?ﬂﬂLtﬁﬂﬂﬁ%?%bﬂﬂb%amwﬁﬁﬁwbm
DEHREND B,

PRNEVOHRRW THALROBEHIC FENBRARIC DT, 4, (LRHMHTE
T otco WA AERISETMF Lich L, HOSAkTHRICL, EhEMD
TEDIDDESFX=TEPLTH I AL ULTREZEDL o7 2h%E EPMA 20T
At Ule OMTIRBIRRRFERENH MAEBEIETIL). 0% Table 24 TR L,
Na,0-K,O ¥ Fig. 90 et ico BlATS 4, 5, 6 BPVdr vy 7 2 v 2LERZES YT
WBHDTHB. CHSDF—2 oIS &, 1, 2, 34N (B OREE KL
WIALFEHRERL, 4, 5, 6 BN (L« FHED O borRL UAKIRNS 5. ST
PP ODTYRERC LRELRON, ULOHREEOLSTEE, §F M/ KEhD b
DRNFRTEORAETHY, BRENHDOLORANREORETHZ LV I Litih =z
) ?%50
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TasLe 24 CuemicaL ComposiTioN (%) oF GRAVELS OF MUDSTONE IN THE LowkRr
CRETACEOUS CONGLOMERATES IN THE MONOBEGAWA VALLEY
Specimen 1 2 3 4 5 6
- 8i0O, 67.73 7561 7561 6457 6342 62,55
TiO, 0.76 0.71 0.48 0.78 0.75 0.86
AlL;O4 17.15 12,89 13.07 18,60 18,67 18.55
FcO 3.57 1.83 2.47 4.84 5.25 532
MnO 0.08 0.06 0.11 0.13 0.16 0.18
MgO 1.66 0.88 0.47 1.41 1.51 1.63
CaO 1.74 1.77 0.70 1.16 1.27 1.29
Na;O 4.66 327 478 3.54 3.68 3.55
K;0 2,04 1.92 0.50 3.93 4.04 4.24
Total 99.39 9894 98,19 9896 98,75 98.17
K;0/(NasO+K,;0) 0.30 0.37 0.09 0.53 0.52 0.54
Al;O4/Na;O 3.68 3.94 2.73 5.28 5.07 523
Al;O4/(N2;04K04CaO) 2,03 1.85 2.19 2.16 2,08 2.04
FeO+MnO+MgO 5.31 2.77 3.05 6.38 6.92 7.13
(Analyst: A. Minami)
1-2: Yunoki F.,, 3: Ryoscki F,, 4-6: Hibihara F.
5.0
N \0 3 o1
40 A
. £
N .
N \.1
-~ 30 ~
SENE R
o S
2.0 N
N . S N
., . A Y N
N N
10 Y A .
N N N
N . N N
o 6 7] 0 w0 10
K20 (%)
116. 90 NagO and K;O contents of gravels of mudstone in the Lower Cretaccous con-
glomerates in the Monobcgawa valley. Symbols are identical with those of Table 24.
C A ff # &
1. B %

PR & LTI I3, ATRLFEION, BZAE 40, AMUE 9 ME & i m150
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ORSUAEIRILL, ERSGEWHARITET » 720 FRYHAIL Fig 18 IKRIN TS, 4
VrgsA Table 25-29 Il 5. RIF T & DX RS EW EH LD FH1 L Table 30 i,
%7 Q-F-R @& Q-P-K I3 Fig. 91 itk LT %%, Fig. 92 it Q-F-R Rics 3 345/
O, PISHIELDOBOZNVTORMIBERLIEDDTH S, UT, 'Fﬁmnoﬂmcm%%ﬂuz.
%o

@ Jnnm

NOFDEOHMRII; UL EicEATEY (Fig. 91.92), Q&ﬂmgmomkwmﬁ@ﬂt
FMITHBC EMTFERING, UTHIKIT &G, BHREARDLRIDENLDLSH
'o 9.5% M 573.8%ICEThIch, FHTRUM.T%BEB. 2D, » Y ERIZ0.2~

5%TT#4.6%, #HEANI1.3~34.6%TTFY16.8%, &BEFARIIL.6~36.7% TFY

TABLE 25 QUANTITATIVE DATA ON MAJorR MINERAL CoMPONENTS IN EACH SANDSTONE
SpeciMEN FRoM THE KAwAGucHI ForRMATION

Sample | Quartz Feldspar (%) Rock Fragments (%) Matrix
No. (%) Or PI T Ch Mi Sc¢ Vo P M T (%)
YFO1 38.4 48 220 268} 26 00 63 74 1.2 00 176 17.2
YK16 57.5 53 188 241 | 04 0.1 0.2 30 14 00 5.1 13.3
YO19 57.4 0.4 1.3 16| 55 00 19 201 00 00 275 13.5
YO21 49.4 72 236 308 04 0.1 13 26 03 00 47 15.1
YO18 58.1 0.2 1.9 21( 36 00 20 242 00 00 298 9.9
YO10 26.2 16 203 219| 01 08 23 124 09 00 164 355
YO08 37.1 82 235 316 28 02 10 11.3 0.7 0.0 157 15.4
YOO07 52.6 75 149 224 | 58 0.0 16 94 07 00 175 7.5
YKO08 11.5 20 346 367 06 42 22 80 15 00 166 352
YKO06 73.8 7.3 81 154 00 03 0.1 20 06 00 3.0 7.8
YKO05 61.7 2.1 157 178 00 05 1.3 32 13 00 63 14.2
CYMO7 | 47.3 95 108 23| 1.0 00 05 212 02 0.0 228 9.6
YMO2 9.5 42 224 266 02 01 05 315 07 00 330, 309

Or: orthoclase, Pl: plagioclase, Ch: chert, Mi: mica, Se: sedimentary, Vo: volcanic,
P: plutonic, M: metamorphic, T: total.

TABLE 26 QUANTITATIVE DATA ON MAjorR MINERAL CoMPONENTS IN EACH SANDSTONE
SpECIMEN FROM THE HACHIRYUZAN FORMATION

Sample | Quartz Feldspar (%) Rock Fragments (%) : Matrix
No. (%) Or Pl T Ch " Mi Se Vo P M T (%)
YK15 28.0 32 324 36)] 12 01 17 191 05 00 226 13.8
YOI16 73.9 1.7 45 63( 07 04 03 11.3 00 0.0 127 7.1
YO15 55.3 0.4 1.2 15|07 00 28 303 00 0.0 338 9.4
YF09 22.9 46 184 230| 01 05 18 303 o0l 00 328 21.3
YF08 17.9 28 197 225 1.0 10 43 180 07 0.0 249 34.7
YO06 62.1 2.8 58 86| 17 00 15 213 08 00 253 4.0
YO05 31.7 52 243 295| 05 06 08 120 23 0.2 163 22.4
YOO04 19.8 38 155 192| 1.3 03 39 242 10 00 308 30.2
YOl11 6.7 06 171 177 02 04 107 293 03 00 408 34.7
YMO04 17.7 1.9 188 208 07 04 85 206 03 00 304 | 312

Or: orthoclase, Pl: plagioclase, Ch: chert, Mi: mica, Se: sedimentary, Vo: volcanic,
P: plutonic, M: metamorphic, T total.
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TanLE 27 QUANTITATIVE DATA ON MAjoR MINERAL COMPONENTS IN EAcH SANDSTONE

SpecIMEN FROM THE HINAGU FORMATION

P: plutonic,

M: mectamorphic, T: total.

Sample | Quartz Feldspar (%) Rock Fragments (%) Matrix
No. (%) Or Pl T Ch Mi Se Vo P M T (%)
YF06 204 | 33 174 207| 04 05 50 281 18 00 358| 232
. YKI11 17.4 1.7 168 186| 1.0 01 30 319 06 00 365 275
YO13 34.5 1.3 120 134 04 01 46 243 14 00 309 213
YM45| 149 | 22 195 21,7 04 06 63 237 24 .00 33.4/| 300
Or: orthoclase, Pl: plagioclase, Ch: chert, Mi: mica, Sec: sedimentary, Vo: volcanic,

TaBLE 28 QUANTITATIVE DATA OoN MAJorR MINERAL COMPONENTS IN EACH SANDSTONE
SPECIMEN FROM THE YATSUSHIRO FORMATION

Sample | Quartz Feldspar (%) Rock Fragments (%) Matrix

No. (%) Or Pl T Ch Mi Se Vo P M T (%)
YM41 | 3L.l1 59 207 25| L1 00 06 250 13 00 279 145
YM40 | 38.2 53 157 210] 19 03 L1 183 05 0.0 220 188
YM39| 506 | 63 138 201 06 00 01 166 02 03 178 11.5
YM33| 448 [ 83 190 273 13 07 1.0 98 16 00 144 135
YM32} 313 | 61 167 228 42 05 05 219 1.7 0.0 288 171
YM30| 210 | 47 224 271( 03 15 08 152 08 00 186 | 334
YM29 | 209 | 42 250 292| 04 10 08 177 03 0.0 20.1]| 2938
YM34| 257 | 54 243 297| 00 1.1 09 179 09 0.0 207 239
YM26 ] 347 | 58 150 208} 24 01 1.0 200 1.7 0.0 252 19.3
Or: orthoclase, Pl: plagioclase, Ch: chert, Mi: mica, Se: sedimentary, Vo: volcanic,
P: plutonic, M: mectamorphic, T: total.

TanLe 29  QUANTITATIVE DATA ON MAjor MINERAL CoMPONENTS IN EAcCH SANDSTONE
SPECIMEN FROM THE MivAajt FoRMATION

Sample | Quartz Feldspar (%) Rock Fragments (%) Matrix
No. (%) Or Pl T Ch Mi Sc Vo P M T (%)
YKO1 16.9 13.1 253 384 | 0.0 1.8 1.3 85 34 00 150 29.7
YKO04 38.2 6.2 204 26.5 | 1.1 0.0 0.1 145 0.6 0.0 16.3 19.0
YKO03 18.1 148 17.7 32.5| 0.6 1.7 42 222 40 04 332 16.3
YM38 20.1 138 262 40.0| 00 3.1 2.6 76 29 00 16.2 23.8
YM37 17.8 69 250 319 0.0 1.3 .1 146 1.7 0.0 187 31.6
YM24 47.8 48 142 190] 28 00 02 147 07 00 184 14.8
YM23 16.1 147 196 343 | 04 3.0 28 233 22 0.0 31.6 18.0
YMI4 18.2 120 226 346 0.0 2.3 1.8 206 4.4 0.0 29.1 18.1
YM22 17.7 12.1 204 32,5 0.2 5.5 16 123 35 0.0 23.1 26.7
YMI5 21.1 91 21.3 304| 00 4.7 2.1 140 1.1 00 218 26.7
YMI1 18.3 11,6 315 432 03 2.1 06 138 35 00 203 18.3
YMIO0 29.7 143 36.6 51.0| 00 1.7 0.4 27 26 0.1 7.5 11.8
YMI17 19.0 114 244 359 1.1 33, 43 116 21 0.0 224 22.7
YMI18 20.4 103 315 418 00 29 50 117 48 00 244 13.4
YMI9 21.6 124 289 41.3| 00 3.7 21 74 32 00 163 20.7

Or: orthoclase, Pl: plagioclase, Ch: chert, Mi: mica, Se: sedimentary,
P: plutonic,

M: metamorphic,

T:

total,

Vo: volcanic,
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TaBLE 30 AVERAGE (%) oF MaJor MINERAL CoMPONENTS IN EAacH CrETACEOUs For-
MATION OF THE YATSUSHIRO AREA

Kawaguchi |Hachiryuzan| Hinagu Yatsushiro Miyaji

F. F. F. F. F.
Quartz 44.7 33.6 21.8 33.1 22.7
Feldspar 21.4 18.5 18.6 249 35.6
orthoclase 4.6 2.7 2.1 5.8 11.2
plagioclase 16.8 15.8 16.4 19.2 24.4
Rock Fragments 16.6 27.0 34.2 21.7 21.0
chert 1.8 0.8 0.6 1.4 0.4
mica 0.5 0.4 0.3 0.6 2.5
sedimentary : 1.6 3.6 4.7 0.8 2.0
volcanic 12.0 21.6 27.0 18.0 13.3
plutonic 0.7 0.6 1.6 1.0 2.7
mectamorphic 0.0 0.0 0.0 0.0 0.0
Matrix 17.3 20.9 25.5 20.2 20.8

No. of Samples 13 10 4 9 15

21.4%, AHN1ti33.0~33.0% T #416.6%, HLHIi27.5~35.5% CF#H17.3%Th 5o
(b) Al .
ATZILFOBES, NIOFERM, SUROTLREDHTREL, 2% L, JIDGO D

LWBT B L, REMMRY UTHFRMHIMT S L0 S HENH 5, AERI6.7~73.9

%TYHI33.6%, 71 ) BAIIZ0.4~5.2%TF#H2.7%, HERRIIL.2~32.4%TFH15.8

%, &EARII.5~35.6%5THEHI8.5%, SHNRIII2.7~40.8%TF#427.0%, £ER

134.0~34.7% TEH20.9%6TH 5o
(o) HEAN
REEMDI N (40) 25, TRTHREBAV v FyBL, ABIUEL Y S S CAXEERED

UBKEIBHIMUT WS, AIAE14.9~34.5% CF#421.8%, # ) BAEL.3~3.3% T

2.1%, #HEA2.0~19.5%TF#416.4%, ©EARI3.4~21.7%TFH18.6%, &HK

1130.9~36.5% TF-#34.2%, LT It21.3~30.0% CHH25.6% LEEINS, ‘
) AR
ARFODEIZ, ARAFDO O 5THYER « ERRRBS, BHE - BEERD

{5, AKNL20.9~50.6%THEH33.1%, 7 ) EFHR4.2~8.3% TFH5.8%, HER

113.8~25.0% TEH19.2%, AREA20.1~29,7% THH24.9%, 45K #14.4~28.8%

TFH21.7%, WBRIR1.5~33.4%TTFH20.2%TH 5.

(e) WHH
BEALOWENERHRTHY, 7 ) BRMOBEBITTROMBL Y2V BLLD,

EEARLIBEBILS. A16.1~38.2%THH22.7%, » ) EAT4.8~14.8%TF

#11.29%, HHER14.2~36.6%THEH24.4%, £EARI.0~51.0%TF#435.6%, &4

Jrit7.5~33.2% TF421.0%, MIMI1.8~31.6%TFH20.8% L% >TW5. LD X

IRAFOWERH )V ERICE S, ERETTED S Bk U iBIEMGRV A, BB KK

BHERREFE KUABIHNITHEEO thE2MRT 3 & (Fig. 93), #Axmkcitto ZE &

DRIREERMBN LIS,



86 , woOx K%

o Miyaji

+ VYatsushiro £
o Hinagu F

8 Hachiryuzan F.

Kawaguchl F

P — F R

Fic. 91 Compositional diagram of the Cretaceous sandstones in the Yatsushiro area.

F R
Fic. 92 Main distributed  arcas of the major mineral composition of the
Cretaceous sandstones in Q-F-R diagram in the Yatsushiro area.
Ka: Kawaguchi F., © Ha: Hachiryuzan F., Hi: Hinagu F.,,
Ya:'Yatsushiro F., Mi: Miyaji F.,
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F1c. 93 Scatter plot of plutonic (P) and volcanic (V) rock fragments content of the
Cretaceous sandstones in the Yatsushiro area.
Symbols are identical with those of Fig. 91.

2. BAE

R FERS 2 H#ik (YO 09, YO20), HZEARISS 4 Hi (YK12, YK 22, YO 14, YM 09),
b Fi A S 2 i (CG 101, YM 25), it 8 Hi K OBUE D WT R —47 BIMEIR, iy
RiTB T2 EAMOFEICE > TRMNZF -7 (RLMBEDOMLFIX Fig. 188R). DD
t CG 101 U MFEFEEDOTH AT H 5, HiT#iAid Table 31 B X< Fig. 94-101 TR
LTHd. TENIERMIZONTRYHNRER L &S KAF LS, NOEo YO09
LHZBANO YO4 0 bOICR A RaThsoTZhEh &L, H—ghlExi &
UTREI L7, ‘

(@) JnE .

@®YO 20 (Fig. 94) -+ WPk~ KR EHIL £ T16.6%, TOHRTREKILIE~KIL

TasLe 31 ComposiTioN (%) oF CoNGLOMERATES IN Eacn PoiNt rroM THE KAwAcGucHI,
Hinacu AND M1vAJt FORMATIONS IN THE YATSUSHIRO AREA

{Kawaguchi F. Hinagu F. Miyaji F.
=) =) N & % @ > v
& S8 |% 290 3|0 &
. » >~ C I B B o o~
a: Acidic volcanic — pyroclastic rocks . 13,7 19.7 |21.2 156 16.7 33.3|53.7 39.0
b: Intermediate volcanic — pyroclastic rocks 00 00| 30 00 00 0.0 24 0.0
¢: Acidic — intermediate hypabyssal rocks 29 25| 61 56 21 00]12.2 4.9
d: Acidic plutonic rocks 00 07| 00 63 21 14122 7.3
e: Intermediate plutonic rocks 00 04| 00 00 00 00| 00 0.0
f: Older sedimentary and basic volcanic rocks

f1: Sandstone 00 56| 00 25 83 29| 98 49
f2: Chert 78.3 239 |60.6 581 40.6 53.6 0.0 26.8
f3: Shale 20 33| 61 75 63 29| 98 1.6
f4: Conglomerate 00 00| 00 00 00 00| 00 0.0
f5: Schalstein 00 53| 00 06 1.0 14| 00 0.0
f6: Limestone 00 00| 00 00 0.0 00] 00 0.0

g: Metamorphic rocks '

- Schist 00 L1| 00 00 21 00| 00 57
Hornfels 00 00| 00 00 2.1 00| 00 0.0
Mylonite 00 00) 00 00 00 0.0 0.0 1.6

h: Serpentinite 00 95| 00 00 31 00 00 0.0
i: Others 29 1L1| 30 38 156 43| 0.0 8.1
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SIZE

MODE

F16. 94 Sizc and mode of gravels from the conglomerate in the Kawaguchi
Formation (YO20).

BT A HIMN8.7%, Mt~ P RRARID2.9% G TN B, HINHERHLNIN80.3% barE
h, &ICF v — FAB.3BIRL, ERMBHELEDS. BRiZ —05~—-35¢ DOliiciz
W3,

®YO 09 (Fig. 95) -+ ¥~k KIREHIH23.3% (55, EELKIIE~KILFTEE
19.79%), HWHEBCANIH65.1% (55, HH30.3%, F+— 123.9%) Gxh, IR
BFOMLH YO20 EEIRBEL M. HRENEUTHMHENLIB H30 bo L dFE
ENHBBEO—DTHIMHBDOETHRN.5% K dbitd 3 LA T~ST, JINFGILE
BRIC M & LT N Hobh T 2 &% R b0 & BMbh3, MK —05»5
—30¢ ¥ TTH5B,

SIZE -

MODE

Fic. 95 Size and mode of gravels from the conglomerate in the Kawaguchi
Formation (YOOQ9).

(b) HHAN

@YK 22 (Fig. 96) -t~ KREHN30.3% & h, ZOHTEMEXKILE~XKIL
P EHI21.29%, HEEKILE~KILFPHENN3.0%, Mik~hi b RREN26.1% %
ddd. HHMHERUESHIDOAHRIB66.7% (F +— 1 60.6%, IH6.1%) TH5. BEE
—10¢ 5 —45¢ X TT, —15~—209 D bDHBL,
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=Sphi

MODE
T16. 96 Size and mode of gravels from the conglomerate in the Hinagu
Formation (YK22).

@YK 12 (Fig. 97)- - Mk~ P KIREN327.5% (RtkK I~ KITRHEH15.6%,
Rt~ PR R PEENI5.6%, BMILRRANG6.3%), EHHHERLARI68.7% (5 BF v+ — b
58.1%) LILEdNB, BEIR —05¢ 5 —45¢ TIKDK5,

[ -t -2 -3 -4 ~Sphi

SIZE

F1c. 97 Size and mode of gravels from the conglomerate in the Hinagu
Formation (YK12).

15 (XXV.

—w
——

o

[ -1 <2 -3, ~4phl

SIZE

MODE

Fic. 98 Size and mode of gravels from the conglomerate in the Hinagu
Formation (YO14).
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®YO 14 (Fig. 98) - E i~ ¥ KIREH20.9% (Fbk KA~ K ILFfHEH116.7%,
R~ iR NI 2.1%, MHIERIRES2.1%), SEVCANIN56.2% (5B, F+—
FA%40.6%) THD. BIKENEVTRIBFE LRV 720 2AN%2.1% b, SoiCkE
Boad3.1%B XT3 EWCHHTRETHAH D BRI —05~-3.0¢ OIITIFN S,

®OYM 09 (Fig. 99) - Bk~ KBS HIN3M. 78 G Eh, ZOhTRkKili~X 1l

15

MODE
F16. 99 Size and mode of gravels from the conglomerate in the Hinagu
Formation (YMO09).

100 1.0

*le

50

°-4 -5 <6  ~Tphi 0 % 10
SIZE SHAPE 8

100
.I.

S0

ABCODEF
ROUNDNESS MODE

Fic. 100  Size, shape, roundness and mode of gravels from the conglomerate
in the Miyaji Formation (CGI101).
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PR ERIM3B.3%% LD S, HNHEFERII60.8%T, F+— 1 (53.6%) HEL, BRI
~05~—30¢ TH5. -
(o) ‘EHufF : :
®CG 101 (Fig. 100)-- B3 —4.5¢ 5 —70¢ ETT, HBMIZ 77 R« ;=
II GRR) ObDOMEHRT H b0 MEERKMPMUTIZE 247 (Rounded) & D 24 7
(Subrounded) A%u o BMUKIZ, BE~HIEKBETRERMICE S, 80.5%iCET 5o
ZORRBBIEKINE~ KPR EFE3.7%, BEKIE~KUFRER2.4%, Bk~
YRR RAN2.2%, MIERRENI2.28TH5. ChitdE U THNHESEHOAFRI
19.6% (WH59.8%, HE9.8%) &FHLIWMPLT B, o
®YM 25 (Fig. 101) - B#KIL —0.5~—35¢ OHITIZI B, BAUKE LT3, Mk~ -
KIRBFHEL.2% (REEKUIE~KINFETEN.0%, Bt~ hRREN4.9%, Wik
RIRERT.3%) 25 5. HNMERUERIEB3.3% (5B, F+—126.8%) THDo. R
HEEEUTHRES. 1%L Ui vrd FL6BTEND L LICHER LD,

MODE

Fig. 101 Size and mode of gravels from the conglomerate in the Miyaji
Formation (YM25).

V. #ERMEEEERR

B - DA EHMPIUSOHBEAR 2P MA S 1K, Zho2EUBcs5h3
HEBUEE, & QICERAERTHMOMBEOMITENTS C 213, #EMEFHTOHMEL
HEREEHET A LR EDDTHHTHS. YT, ChSIKDWTOHME « JIBTEER~
3o ‘ o

1. BE—AH EIR , , , o

BER—AT H I HHRO RN LR I3 2 DFHITH — € 4 4 FHBREL, Thich
MU HERH R L SIS N B, $ s — ¥4 1 LHITRL SO bHBHENRS Sh B
CEMUELEHBo 0, HHMOBN S & WA+ AEROHEFE L HHfRICO W
TIEG 1974) LB MERSS, S ,

(1) gt - | _

PRt E LTI, 2—€4 4 BODETRAEERERRT 2HEFIC grading &
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KHoh, RO ETOMERRILD, COXIBHERIT, HIRMITIBTFILE D RALIT -
PATIEAN « PIRELEM 572D, convolute lamination RSN & 653, ESICH
A O ittt & LT parting lineation 253 Shtz, ‘

SHEBHERU R & UTI, IKIMID/ERG (sandy flysch) RRETUSMILN (normal flysch ¥
& U8 muddy flysch) HOWEND Flilc flute cast, groove cast, current crescent cast,
bounce cast, prod cast, load cast 78 ¥ DV — v « = — 7 NIENT B, PEF LiGiITE ripple
mark b FHUENSBHONBL L ENH B,

(2) it

HHMDOUE DML LIS - 2 HER L L, BEAETRTHDERO FTHIIcsE: 8T 2455
MDY = e =— 2 TH5HH, parting lineation & T EHITHIA Uico BFAbCO RS
CEHERIEOIRIBIC b ETiTi, WEOMIMR IZEAETF Y LTI LD & LT,
KUENEN et al. (1956) T4t > T 5 1 RANIE CHEfG D3EFIZINC LTRPBIC S &3) #ig%
1T - 720 Ysizkhdt% Fig. 102-105 I3

(@) PR

AALET, HRAPEE HEOEMPOWENOFHIC flute cast &iF3 b & HHik

N N (channel structure) MA&ShIze 2HH S
' b Z 5N d i i3 S50° E-N 50°W & NeS
TH5 (Fig. 102 (1)), WL DEMEAL,
BABLUDHOHKEADETHLB L,
WeRt D 2272 6N IO AR AR IT b &
SNBTH5H. TOHBIRDNTIIHKD
TETHBT S,
. et b N
S -8 JEIRI DE YR IC DT 2 M (1974) @
HRIRAH Do IRNDER B & CIETUA I
Ay —v=—snEbONhB, Y
v, ENERo Ut T R Soh3 flute
cast, groove cast, current crescent cast I DWTHHINDUEEFTF »720 —IHITZD K
@ ENE-WSW &igb (Fig. 102 (2)), JEMUIGHERIAED HE5E & h B WU D JF T i3 12 P47
TH-T, MWERTO D ELBNEN B, M (1974) 12, iz LitifT NNW-SSE D
HHAZEYD, ChEMANE U, JFMITHERIE IS T AAEE LT W TP AL
EftHi U7co JFNMOEHZL LS DD LALD S [RFHERING IR TE J7 iT 1 > - THER:
BRI > TeC EMiEEEIN B H, ENE-WSW oifiifiizch &E0EilTh 5.

() BBN .

A (1974) & RILKF HBEREHO 1 8 2ilE S hiz NNW~NW-SSE~SE 0D # i
W%Mﬁ%.WWWMWW%HW~EE®§®%Mﬁ&$HL,m&@%&%m%mw%
HBFE LR SHEE L. 40, FRMFOH LMk AHEELZDM 100m X b, flute cast
& current crescent cast ZREL, Choh oHifERDE (Fig. 103). FHiisE b
FEZN-S &i2), ChiUFHERT D LBbN 5, BEHb—RICBTREHE L

(63} (2)
F1c. 102 Current rose diagram.
(1): Nishihiro F. (2): lzcki F.
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SRTHEBEND, HPERH LIz K S ic, dbicphsflgdh s,

(d) B ’ ‘

BN~ NTETOFENBOCOREEH aERPITE WTHARI2, IIEHI5, S HmE
K7z (Fig. 104) . flute cast, groove cast, parting lineation, BHICk 3 1730 & A4 12

- "
l o |
| [
S S
m 2)
Fig. 103 Current rose diagram of the Goryo ‘F16. 104 Current rose diagram of the Matsu-
Formation, ) bara Formation.

(1): at Yoshimi temple
(2): at the south of Yoshimi temple

N EiLb LI bDTHB, Hicid W~WSW—E~ENE

& N-S D 2FRHENBD SN S, MFFHRBIHROTE L

]
D SILBTHHAER UBEOHALB LT &5, W
’ 2, BEEMHHEABTEMTES, .
(&) N
ABMOFAKTRZNGEE, BUOTED 1 4 Fid o N-S
OWHIMRAE I hicicd & (Fig. 105), M (1974)
T D PR HR A UCH O FK BT T I A 2 D AT
WL OWWMERELTNS (A, 1074, H4EBE
U5 D)o 2hick 3 & WSW~SW—ENE~NE % E
Bl EsS T, NNW~WNW-SSE~ESE Zb@BDSh,
W, BERMEHERT OO LA T, BAE
1675 E S N RO HER IS b UL HUC I - THE S

. D, wHRtbRESL>THS LHEESND, /2, db

Fic. 105 Current rose diagram . o )
of the Futakawa Forma- MTREEBETE S > THEREX LOHHTRBETSE
tion, BU, MUTRTHRENSER - ARFH LICEART
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BoTW3, CNODHFMPREHEHRMERBISHMUTE VL FICHbOFEEMNEL S
hd, _

Uk, #R—ATENERIC ST 2HAAWHLEROEWINE AT &ico TXTO M T
ENBEDYTREVOTERSZR S MIEH3H, THEER & S ICIHUF IS T IR
RGP >TELRY, HAHEOALLTHCAMP > T2 DDH, LBATESR (WE .
O e ZINFE) s s &, RN BIIT 5 & & biICRFMITRL LY, dikifibl
MITHMUTHIRAD > T EMEREh &L Ho Fck - TIAMEREMDE L TIHICH
s ohnsh, MM CEEH) LREIMOMRICSH > Tk D LMicMitk%E ol
LTI M~ WIS S, WIHOMNICE T 5 < MBUNHEEr O RSN
BANBHMFEELTNTHAS T Mgz hs,

2. PR

BUAEN B LUl KRG I3 BITEX 2 HIBHIER 2 ohlsh - BITENO RO
orientation %> imbrication HHFE I NIZ), KBIMITIZ LA EMRITEMSILY, Thic
LHERUE IR IEE LT OIS0 BRI EA54EE MITIE Turbidite fidtd b, &I LE
FERF RO EEELMICH B kR s L EROO S, SEBIRTS bDRIZEAE
TRTCAREFDPSTH S,

@ =37l

HEH= O E Bbhd 25 v A illin 3 sl (S002,S003 LT So05, 4firltid
Fig. 65 1) it T &SN, So02 A TIX, W (1977) O WiIF B LW RIER
WG AEMEEME & Mbh s bohdh by, So03 HiiTid, N (1977) O thE ics%i

<
V.
A

Fia. 106 Direction of paleocurrents and submarine slumpings of the Hibi-
hara Formation in the Monobegawa valley.
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ENBLONRBEH SN, So05 MARMMI D3 ICARESDOLTEY, ZOEMITRS >
FHENDZ D0 SV HFARBHIO L>TFTH55. Chd3MEDR T v 7HEDTYH
FAEHERIRFORIBICBITT L TA S &, Fig. 106 O/MITR U2 FRIICIE 50 BidDisunh3
HHETRIZ—ELTEY, HHHERAERSTORECOAFMER L EHE—HLICED,
Tl‘?‘ﬁlit{ﬁiﬂb’m\f_&ﬂﬁ%*hao

(b) v=re=—z

VY=o 2= bbTFHLTRHSBEEIN. So0l HiA T flute cast, groove cast I3 &
U current crescent cast, So 04 i T flute cast & groove cast, So 06 151 % groove cast
MHSNB, £0fl, &xicload cast bH Do CHSIKONTHFEMZNEL, KUENEN
etal. (1956) Tk B M—RIMEEMATHRIREORBIT BIL Lz d D% Fig. 106 oM &
HEICHE L, flifkiRksEE E-WKADL-TEY, iFHE LT NS DbDOMNH -1
TEMEEINS,

() =il

RO FTLENS 2A0TEHEONI, 747047 FE0bh 5. O, AEHEL
UT H BRI LSO TSRO PRMOBSHT grading % lamination MRB#E LT 5,
7o, HEEMTBICDERSOWRER D h grading BEEKS a”LZao

3. QbR

WERTHDD LBUHREMRSZ D X RV dIT, HEREE LTRIOMEDN D
P LmOWEEAET»S flute cast & groove cast 2B LZIKT XL, ZHIZDNT
HHMEHTT S & WoE L1253 (Fig. 107), )

N

AN

Fic. 107 Current rose diagram of the Kawaguchi Formation in the Yatsushiro area,

VI. BRUHE XUEGH0REROLR

WD BIERR B2 “H” £ E Ui RISEIN LD S E (5T 5
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THB. TOMMITIEDS WH+4r0 AR AR T, T2 TRVHLYBERY
(turbidity current) 2$PH I DAL#E « HERTHH & UTHEBERBEHER I Lt &EL 5N 3,
THORHEL, DoRNENESDTH OIS, HITHIEIT O TE RITT 3 HER M b
ENFROPRBUED > T ED, ERZDBORDHEOWIFEICED L S KK L
TWAPEBRNTSZ &3, G- -HiF O NN OREE DT, WA
DOHIERICE 1 AHERT L AR AT R Z VD b & LTELBTRELRMTCH A5, 40T
PO S 2 AT 3, AR L AT RN AR s & DA K LIRS e MR £ 4 E D P 7T
FHABERITOVTRN L, TOMOKRRMNETETR &Lk L (Fig. 108),

134

F16. 108 Index map of the studied arcas of the Cretaccous strata in the Shimanto terrain.

I; Hayama Formation in the Odochi arca, II; Hayama Formation in the Hime-
nono arca, III; Terasoma Formation, IV; Ishigaki Formation, V; Hinotani
Formation, i

I; Kochi, 2; Matsuyama, 3; Takamatsu, 4; Tokushima, 5; Osaka, G6;
Wakayama.

A; Mcdian Tectonic Line, B; Mikabu Tectonic Line, C; Butsuzo Tectonic Line.

Bk EiEh (1977) (ZWTG-Fr URZE) A%l LT OERIIEONEE MBI T2 T
B, RIEEREETIR7Y v V2 HIEDEMRBTSE 79 » ¥ 2 HIZKH LTI
AEA~HIBERON T 2O ERLTED, W EREMSICEDBAENPL YEL
THobhTWBE Lo F27 ) v v 2N FERUEREZIRE L, 2hhBUERK
MENedbOTHB L LT, BG-HFOHBEBHER LTWS (kitEs, 19757 &),
AR Y i 5 HIRDMFIEMGEBTE 79 o v IR Y B, WHFHERICIZATELD
KREMLRE BHET 550 HY (Nakat et al, 1966; Havami etal,, 1967; #Ii, 1972 ;
Morozumr, 1970; Nakazawa et al,, 1979), paflish S 0liiiiciteoha dohd Lh
AR
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BT, #hzhoRiconToREEEZRET 3,

1. F5 A ) A KA A4

MR OG- ALRICH T B 0, BB X TS LOMROFMA S, Hil
M (FE, 1952) L UT—HEINTWAEA, ZOMRNMBFIMTILS Y 5km OFENICE
IFEMBILHBHEEVIETF L4 KEZHEI DS KGHEIC S CORINFIHLSTZRE
MRMT 5. WRKRFLMEDEOEF» S EICMKRI N, LEFENRBARBEEMES,
HEOREESNBEOBD 10em { 50O PERAMMER b gh, ¥, 2R
DNV Y XBR RS SND . PINZHEO HULIIE 20 1ZWTH 3 IO S HEMHE
(ZRB A1, So07 B & UF So08 Hik, Fig. 65 BM) Ty —ne=—2, =5 v78Ms &
UF v = PRIREDMBEEGD LV XRER (BX 15m, if 1m) BRI Nz, ERANK
THTHEDN 400m & SHDOFH « MR BT L AMNHEH, &kE LTO SIS
HT, BERBOTNC Ebinb ), AR EXTE LT, COHROMEFHE
LB OATERDAEDOHBKIKONWTIE, TTIREHOMYE (B4, 1976a) MHH20DT,
UTZDEN EETOMHBITER~<S,

KRB AFEICDONTIE, HUlINDO 3D2D/NEH (@ SENL, MIBX TR ) IKiR-T,
(MBI P ST 3km ETOTEh 26, 238 L 02010, A360DMEEREL,
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Fic. 109 Sampling localities of sandstones from the Hayama Formation in the Odochi area.
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Fic. 110 Sampling localitics of sandstones from the Hayama Formation in the Hime-
nono area. :

TR IC & BHIES B & USRI EIT o700 B, HROIDITHIRM QEIF4 3
W) ORWFED,S HSIMOWAEIRM U TR L, HUSLHIREL Zh Fig. 109 &£110ic
RUTH5. fxDPEDHTHNRIZ, BA (1976a) KHFTHAH, WD dDIKY
LT REHMXTHG LD T, “h% Table 3233 1Tk,
KGHFEIC BT 3 RUHAETE DS SB, SO LU SK v— b & UT3RX4 L, R
W Hit UizDAt Table 34 TH5H, ThTAHBMY Ko — kO KEIZITW,
Fig. 111, 112 {3 Q-F-R ® & Q-P-K Hiz & o TKRAGF L L IEIF 4 fHED R EFT -2 bD T
H5, HHERTX CHRRMUTVS, ThERXITOHERDE LERTSES L&, kD&
OHFEY bALL EHIEIKHET 2 BRENO b ICHI Uiz s — 2R3 (Fig. 58 (3)
BR) . HHOERIEHEATIICDONT O L4 ER Uiz Table 35 S b HLURHELT
WAZ EMbEH, RIUFATRARERIRBIAED bW SHRIELUETNEL, £
BEBRABPBVEVR B —F, REMIO LTRIGHOMICHE Y OXMHY, T
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Fro. 111 Compositional diagram of sandstones from the Hayama Formation in the Odochi area.
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Fie. 112 Compositional diagram of sandstones from the Hayama Formation in the Himenono area,
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TABLE 32 QUANTITATIVE DATA ON S1ze PARAMETERS IN EACH SANDSTONE SpECI-
MEN FROM THE Havama ForMATION IN THE HIMENONO AREA

Specimen Iﬁfc:’l}:n II:;I ‘;)a}n Sﬁfs c';g Skewness Kurtosis
SHO1 2.75 270 . LI5S (P) —0.08 (S) 0.88 (P)
SHO02 2.87 2.84 1.06 (P) —0.04 (S) 0.84 (P)
SHO03 245 2.45 0.98 (M) 0.00 (S) 0.94 (M)
SHO04 1.64 1.88 1.12 (P) 0.32 (VP) 1.14 (L)
SHO05 2,77 2.83 1.00 (P) 0.05 (S) 0.87 (P)
SHO06 2.22 2.32 1.14 (P) 0.12 (P) 0.84 (P)
SHO07 2.65 2.75 1.04 (P) 0.10 (S) 0.88 (P)
SHO8 1.93 1.97 0.96 (M) 0.07 (S) 0.85 (P)
SH09 1.86 2.01 - 0.99 (M) 0.21 (P) 0.91 (M)
SHI10 2.25 2,22 0.96 (M) —0.01 (S) 0.96 (M)
SHII 2.34 2.32 0.94 (M) —0.05 (S) 1.07 (M)
SH12 2.81 2.66 1.02 (P) —0.18 (N) 0.98 (M)
SH13 2.34 2.33 1.05 (P) —0.01 (S) 0.98 (M)
SH14 2.16 2,14 0.97 (M) —0.04 (S) 0.94 (M)
SHI15 2.27 2.26 1.10 (P) —0.05 (S) 0.94 (M)
SHI16 2.75 2.67 1.00 (P) —0.11 (N) - 0.89 (P)
SH17 2.30 2.35 0.88 (M) 0.06 (S) 0.93 (M)
SH18 243 243 0.97 (M) 0.03 (S) 1.03 (M)
SH19 2.15 2,22 091 (M) 0.11 (P) 1.04¢ (M)
SH20 3.13 3.01 1.14 (P) —0.18 (N) 0.99 (M)
SH21 3.39 3.36 0.71 (M) —0.08 (S) 1.00 (M)
SH22 2.27 2.31 0.97 (M) 0.08 (S) 0.96 (M)
SH23 3.36 3.34 0.55 (M) —0.08 (S) 0.99 (M)
SH24 1.93 1.96 1.04 (P) 0.05 (S) 0.95 (M)
SH25 2.33 2.28 0.97 (M) ~0.08 (S) 0.91 (M)
SH26 2.74 2.61 0.96 (M) —0.16 (N) 0.94 (M)
SH27 2.32 2.33 1.01 (P) 0.00 (S) 0.91 (M)
SH28 2.03 2.08 0.95 (M) 0.07 (S) 0.90 (M)
SH29 2,24 2.26 1.04 (P) 0.03 (S) 0.88 (P)
SH30 1.54 1.64 0.88 (M) 0.16 (P) 0.96 (M)
SH31 2.62 2.52 0.97 (M) —0.12 (N) 0.84 (P)
SH32 2.10 2.08 1.06 (P) —0.02 (S) 0.89 (P)
SH33 2.53 249 0.87 (M) —0.05 (S) 1.02 (M)
SH34 2.30 2.28 0.97 (M) —0.02 (S) 0.86 (P)
SH35 2.37 2.44 1.19 (P) 0.06 (S) 0.95 (M)
SH36 1.96 -1.86 0.99 (M) —0.13 (N) 0.96 (M)
SH37 2.18 2.20 1.02 (P) 0.05 (S) 0.87 (P)
SH38 2.32 2.29 1.11 (P) —0.06 (S) 0.92 (M)
SH39 2,08 2.13 0.95 (M) 0.11 (P) 0.97 (M)
SH40 1.93 - 2,07 1.04 (P) 0.16 (P) 0.88 (P)

SH41 248 2.47 1.02 (P) —0.04 (S) 0.91 (M)
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TaBLe 32 (CONTINUED)

Median

Mean

Sorting

Specimen in phi in phi Index Skewness Kurtosis
SH42 2.08 2.05 0.95 (M) —0.04 (S) 1.21 (L)
SH43 2.21 2.20 1.04 (P) 0.05 (S) 0.96 (M)
SH44 2.29 2.41 0.83 (M) 0.21 (P) 1,01 (M)
SH45 2.17 2.23 1.03 (P) £ 0.05 (S) 0.89 (P)
SHA46 2.13 2.21 0.65 (M) 0.21 (P) 1.24 (L)
SH47 3.10 3.09 0.56 (M) —0.01 (S) 1.03 (M)
SH48 2.07 2,07 0.98 (M) —0.05 (S) 0.94 (M)
SH49 2.21 2.24 1.03 (P) 0.11 (P) 1.03 (M)
SH50 2.18 2.22 1.01 (P) 0.07 (S) 1.06 (M)
SH51 243 2.42 0.99 (M) 0.01 (S) 0.96 (M)
SH52 3.26 3.24 0.53 (M) —0.02 (S) . 1.09 (M)
SH53 1.77 1.79 0.92 (M) 0.05 (S) 1.15 (L)
SH54 2.43 2.43 0.85 (M) 0.01 (S) 0.94 (M)

- SHS55 2.38 2.26 0.96 (M) —0.13 (N) 0.99 (M)
SH56 2.08 2,18 1.10 (P) 0.13 (P) 0.99 (M)
SH57 2.3b 2.35 1.00 (M) 10,07 (S) 0.86 (P)
SH58 3.03 298  0.82 (M) —0.15 (N) 1.14 (L)
SH59 2.98 " 2,99 0.59 (M) 0.05 (S) " 0.96 (M)
'SH60 262 2.56 1.06 (P) —0.12 (N) 1.02 (M)
SH61 2.56 2.40 1.23 (P). —0.18 (N) 1,01 (M)
SH62 2.26 2.25 1.02 (P) 0.00 (S) 1.00 (M)
SH63 2.11 2.05 0.89 (M) —0.04 (S) 0.93 (M)
SH64 2.83 2.80 0.76 (M) —0.07 (S) 1.06 (M)
SH65 2.22 2.20 0.97 (M) —0.02 (S) 0.88 (P)
SH66 2.38 2.33 0.98 (M) —0.06 (S) 0.96 (M)
-SH67 2.25 2.24 0.98 (M) 0.03 (S) 0.84 (P)
SH68 2.15 2,14 0.91 (M) 0.01 (S) 0.88 (P)
SH69 1.98 1.99 0.93 (M) —0.01 (S) 0.90 (P)
SH70 2.19 2.20 0.73 (M) 0.02 (S) 1.01 (M)
SH7I 2.12 2.10 0.95 (M) —0.06 (S) 0.95 (M)
SH72 2,12 2.14 0.76 (M) 0.17 (P) 1.16 (L)
SH73 204 2.08 0.81 (M) 1006 (S) 0.89 (P)
SH74 1.87 1.91 0.74 (M) 0.09 (S) 1.00 (M)

. SH75 2,12 2.08 . 095 (M) —0.08 (S) S 105 (M)
SH76 2.67 2.66 0.91 (M) —0.03 (S) 0.89 (P)

- SH77 1.92 1.94 0.79 (M) 0.09 (S) 0.96 (M)

. SH78 .2.16 2,08 0.94 (M) —0.13 (N) - 0.85 (P)
SH79 2.26 234 0.85 (M) 0.13 (P) 0.96 (M)

 SH80 222 2.19 © 0,92 (M) —0.01 (S) 0.98 (M)
SHB8I 2.10 2.09 0.91 (M) 0.00 (S) 0.98 (M)
'SHB8?2 2.38 2.33 0.98 (M) —0.06 (S) 0.95 (M)
SHS83 1.9 2.00 0.89 (M) .0.03 (S) 0.97 (M)

Symbols of textural type are identical with those of Table 15.
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Tante 33 QuanTITATIVE DATA ON MAJOR MINERAL COMPONENTS IN EACH SANDsTONE
SPECIMEN FROM THE HAvAMA ForRMATION IN THE HIMENONO AREA

o, 3 0, n 0,
Specimen Q lQuag; (%) T oIr'clds;:lr ( A)T R(g}l‘c Fragr:xcgts 'i‘/O) Matrix (%)
SHO1 15.4 67 222 214 143 356 24 137 16.0 26.1
SHO02 127 55 182 186 162 349 39 148 187 97.2
SHO3 . 192 50 243 166 140 306 12 200 21.2 24.0
SHO4 126 146 272 160 82 242 81 183 264 22.2
SHO5 179 47 226 217 80 296 23 150 173 30.5
SHO6 172 80 253 200 140 341 14 167 19.1 22.5
SHO7 1.3 44 157 214 155 369 26 170 196 27.8
SHO8 213 7.0 283 270 92 362 23 146 169 18.6
SH09 16.1 168 329 194 119 313 30 123 152 20.6
SHI0 140 98 238 234 139 372 35 135 169 22.1
SHII 168 77 246 211 139 350 = 45 133 17.7 22.8
SHI12 192 47 239 205 204 410 23 85 107 %.4
SHI3 150 75 225 191 162 353 27 127 153 26.9
SH14 145 128 274 258 156 414 45 94 139 17.3
SHI15 139 79 218 208 212 420 1.6 128 144 21.9
SHI6 136 24 159 217 135 351 14 136 150 34.0
SHI7 . 171 7.1 242 234 150 384 © 15 88 104 27.0
SHI8" . 109 63 171 239 -165 404 .21 143 164 - 262
SHI19 153 81 234 196 '165. 360 . 44 111 155 25.1
SH20- 153 21 174 191 145 336 1.8 172 19.0 30.0
SH21 1.7 19 136 288 141 429 14 126 140 29.6
SH22 151 69 220 236 132 367 26 110 136 27.7
SH23 137 62 199 270 104 374 51 103 154 97.3
SH24 137 7.6 213 200 146 346 86 132 21.8 22.4
SH25° 184 38 221 204 170 374 19 135 154 25.0
SH26 110 47 157 251 115 366 08 183 19. 28.7
SH27 1.1 74 185 220 216 435 23 7.6 100 28.0
SH28 15 129 244 199 236 435 25 7.0 95 92.7
SH29 129 102 23.1 190 196 386 20 78 98 28.5
SH30 170 112 283 253 9.0 343 3.0 121 150 22.4
SH31 145 56 201 248 82 330 35 144 180 28.9
SH32 176 77 253 204 119 323 28 156 184 24.0
SH33 164 39 203 217 140 857 L1 171 182 25.8
SH34 150 49 198 207 151 358 28 134 162 28.2
SH35 11,7 58 175, 207 114 321 31 137 167 33.6
SH36 129 60 189 186 151 337 14 217 23.1 24.4
SH37 93 55 148 246 212 458 08 82 9.0 - -304
SH38 163 89 252 219 134 353 - 06 114 120 275
SH39 158 113 27.1 157 154 3811 27 130 156 26.1
SH40 144 77 222 162 190 352 19 159 1.7 24.9
SH41 144 54 198 221 151 37.3 30 87 116 31.3
SH42 95 110 205 232 159 391 38 97 135 26.9
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o, 0, 0,
SH43 136 7.2 209 20.7 164 37.0 25 124 149 27.2
SH44 106 59 16.6 24,1 11.6 35.7 28 147 175 30.2
SHA45 9.3 9.1 184 226 128 354 ., 32 136 16.8 29.3
SHA46 114 7.7 19.1 165 9.6 26.1 2.5 249 273 27.4
SH47 114 38 152 28.1 149 43.1 1.0 69 79 33.9
SH48 140 72 213 19.6 13.0 32.6 54 160 214 24.7
SH49 178 4.6 22,5 180 123 303 29 140 17.0 30.2
SH50 11.8 92 21.0 22,7 126 353 2.5 157 182 25.5
SH51 1.2 64 175 235 11.3 348 1.8 186 204 27.3
SHS52 106 08 114 243 148 39.1 1.2 107 1L9 37.6
SH53 155 164 319 20,5 108 31.3 1.5 9.6 111 25.8
SH54 125 10.1 226 249 104 353 3.1 137 168 25.3
SH55 163 82 245 1.5 253 368 2.1 133 155 23.2
SHS56 84 52 136 152 200 35.2 22 207 228 28.4
SHS57 114 53 16.8 17.5 17.7 35.2° 29 140 17.0 31.0
SHS58 128 3.7 16,5 184 20.5 389 2.0 125 145 30.1
SH59 133 3.0 163 16.8 209 37.7 2.1 143 164 29.6
SH60 10.1 3.7 139 16.7 204 37.0 1.1 196 20.7 28.4
SH61 19.6 . 3.8 235 1.0 179 28.9 1.3 154 16.7 31.0
SH62 15.1 6.8 22.0 174 16.1 33.6 29 155 183 . 26,1
SH63 154 - 9.5 248 139 214 353 26 119 145 25.4
SH64 139 4.8 187 202 131 333 2.1 165 186 29.3
SH65 156 43 199 20.7 162 36.8 44 155 19.9 23.4
SH66 109 53 162 10.7 279 38.6 2.7 17.3 200 -25.1
SH67 158 4.1 20.0 102 241 343 25 192 21.6 24.1
SH68 11.1 123 234 13.7 21.5 352 0.8 157 165 24.9
SH69 136 48 184 148 283 43.1 1.9 11.2. 13.1 25.4
SH70 16.1 7.5 235 139 233 37.1 1.9 176 195 . 19.8
SH71 106 11.1 21.8 16.7 252 41.9 09 128 137 22.7
SH72 135 119 254 11.1 301 41.2 0.0 117 117 21.8
SH73 168 69 23.7 13.1 254 38.5 0.5 120 125 25.2
SH74 12,1 11.6 238 15.1 223 374 03 163 16.5 22.3
SH75 7.1 134 205 13.7 29.6 432 1.7 9.8 114 24.8
SH76 10.1 4.5 14,7 13.1 226 35.7 0.8 19.6 204 29.3
SH77 9.7 7.0 16.7 108 264 -37.2 L1 209 219 24.2
SH78 95 122 217 129 262 39.1 04 148 152 24.0
SH79 10.1 56 157 11.1 218 329 20 2.2 232 282
SHS80 - 1H8: 64 181 12.1 246 .36.7 2.1 1723 -19.3 . 259 -
SHS81 75 163 23.8 109 265 374. | 14 134 147 240
SH82 125 83 208 9.1 207 29.7 2.1 212 232 26.3
SHS83 140 112 25.1 100 223 323 36 158 194 23.1

Ot: other rock fragments, Other denotations arc identical with those of Table 2 and

Table 3.
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TasLe 34 CoMmPARISON WITH MAJOR MINERAL COMPONENTS OF SANDSTONES
AMmoNG THE THREE MAJor RouTtes or THE HAvAMA FORMATION IN
THE ODOCHI AREA

SB route SO route SK route
Me(%) Va Mce(%) Va Me(%) Va
Quartz 21.88 ° 20.93 2296  20.58 23.72 6.29
Ql 1492  10.00 16.38  13.94 15.45 8,74
Q2 6.95 7.23 6.59 8.04 8.29 9,77
Feldspar 3743  32.55 36.87 6.49 35.77  13.80
Or 20.59  21.56 19.28 9.79 15.27 6.32
Pl 16.84  12.81 17,59  17.09 20.50 16.76
Rock Fragments 1437 12,27 16.19 9.85 15,06 14,77
Ch 2.03 1.49 1.83 0.75 2.49 1.12
Ot 1235 12,95 14.36 9.63 12,56  14.84
Matrix 2633  38.61 23.98  22.22 25.47 7.88
No. of samples 26 23 20

Me: Mean, Va: Variance. Other denotations are identical with those of
Tables 2, 3 and 33.

TanLE 35 AVERAGE AND VARIANCE oF MAJorR MINERAL COMPONENTS IN THE
Hibinara anp Havama FormaTions IN THE Opocit AREA

Hibihara F. Hayama F,
Average (%) Variance Average (%) Variance

Quartz 18.1 20.8 22.8 16.7

non-undulose 12,5 15.9 15.6 11.0
" undulose 5.6 6.6 7.2 8.5
Feldspar 39.8 46.8 ‘ 36.8 18.4

orthoclase 208 28.6 18.6 17.8

plagioclasc 19.0 11.1 18.2 17.3
Rock Fragments 19.0 38.5 15.2 12.4

chert 3.8 1.7 2.1 1.2

others 15.2 23.7 13.1 . - 129
Matrix 23.1 23.4 25.3 24.6
No. of samples 85 69

HERBIZRALTHEH, &RMRUE, BERESLCRIEIHENBO NG, L&A,
EHR R EHRIEIDONTHERZE Fig. 118 KfinTH 5 &, AHRENTI MRIED X
HONE L, RWFHITRMBILEDTEN DO ND e Kb DTIHIT M EE S BT
UHIBIiTH 5. ¥, Fig 114 it CM &4+ 7 5 2248 &, HUHEFTIO-P,
P-Q £ & Uf Q-R segment Htp73 b W ICHHNT tractive current iC k AHERIMWTH B C



EH BRSO ROFIFER « HERTRNDIR 105

0.464=-0177TMz + &1

Cr=0177Mz « 0.464
o Hibihara F.
o + Hayama F.
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F1c. 113 Scatter plot of sorting index versus mean size of sandstone in the Hlblhara and
Hayama Formations in the Monobegawa valley.

g ) p ) - )

3 —3 T ew 3
M
TFi1c. 114 CM diagram of the Hibihara and Hayama Formations.

) 2 1

(1): Hibihara Formation (2): Hayama Formation in the Odochi area
(3): Hayama Formation in the Himenono area

easipeEhsmoiext LT, $IETIE C=M OBICETE Q- R segment el o8 ﬁfiﬂ%&‘é‘ﬂ
turbidity current ic & 3 R D HIEETR LT B, - o

LATERHUR T2 T B RN &2k IR0 Ji% 17 - 72 (Table 23 mﬁ)o 20 YooY 3l
JR 12 Fig. 83-88 KR LTH B, RIMFICIE, M/ NEBAEICHB~PEIS>ES Ty
v XREE (Fig. 65 ® MCG 25 #14) &, /MIHROOURAHEI & { MEES hie ik 4
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40
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-1 -2 -3
SIZE

L R4 (pebbly mudstone) #5353 .

~ MODE

F1g. 115 Size and modc of gravels from the conglomerate in the Hayama »
Formation (MCG25).

W/ AR FHE O BE D BEE LUK % Fig. 115 %

& U Table 23 iT/RY o WEMBIIIBLAT, WAL E LT3R EKILE~KILFHIHAR (3L.5
%), wHEKIE~KIIEERER (5.5%), Btk~wHkRREN (12.2%), MELRKHN

N

Fic. 116 Direction of paleocurrents of the
Hayama Formation,

2. BE—FBIIYR

(7.2%), W& 6.5%), F+— 1+ 1.7%),
A (28.7%), AKYE (6.6%) BLU &N
v7arA (L1%) HEEhs, RAERET
DNBTED Ry FNENHM, ThoEZR
THLHBEFO D &ERERIS V. WAk
EOWITIY (Fig. 65 ® MCG 26 i) 13
RMAB DI (251) DTRITIEH 5D
LTSS, B & TUEILA, RIRREE
614, ofl, LILE, tnridlb, sry
7 A, RS, BRYE, T4, T
53775 4TIERBPB SN,
’HMGK@W@“%(&O?&NSMTHb
UZRM AL (So 093 4) © flute cast &
groove cast Bl s hic. chh oW
ERE LI bDNFig 116 ILRLTH 5, %
ifEi e W—E oliisitesh, o REG
Difa LTI T LIKER Lz,

WA ENIFR T, A GUAT IR By Sl A SE D S50 IG (i, 1970) &47 M
ﬁl’i‘mﬁ%ﬂ‘Jll}Lﬁ@EiﬁW GE1l, 1956 b) lCOb\'Cb’tﬁb ﬁﬁdﬁ?@[ﬂ%ﬂiﬁ&:k&ﬁbto

" (a) T

MOHRRWOH LT L & CLIBY 2 7 RELN & ALBMGERICE 5 THEh, mFHH
DMK R EALOFHG & ThOBBNFHicRashs GUITR « PIWIERI Fig. 2,4 2100
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W (1970) XU Morozumr (1970) itk 3 &, FFITHBOHERD S Inoceramus
sp. cf. I. amakusensis, L. sp. cf. I. ezoensis, I. sp. cf. I. cycloides & U, iliF#HIEHLZOD
—ictkd B, o, itEED (1979 BHFMFORELABKOF + -5, £
h #2h Coniacian~Santonian (Jilifl#£) &, Valanginian (FjA#_ L) % Ry ikhLn
ZRNEZLTWS, ‘
HAFRTRELY A, B, C o 3&FicadSha (Fig 117), A RkELE UTHAERES
HFX Db, &SiOHRDE, HE, DRESRENZMES o ENK & FETIEHE 800m
PLERET AN, BAMP->TURWRNSLY, HWMHIETIE 400m BELLS, B i
FHIHAABEIR X CBIHLUTE Y, L UTREMREAEL D22, HOSREFPHE
BRAEFLH 5B, MITIZH 300m THS, CiIfid KEBMEELAHLTED,
WAL UHEERTERE DD, iU IR PEEE K O JER A v RRIZIZS EhB,
ERAPCRILIZH 400m TH S, .

c ‘ .
o l ‘ lI‘"! E
£ »
(1] ’I‘ d :
]
} 59
3 A ef 4 2
l 18 a
T 300 c
Shirama F. Bd
| 3
Oom [E] §

Fi1c. 117  Stratigraphical columnar section of the Terasoma Formation.

a: sandstone, _b: sandy flysch, c: normal flysch, d: muddy flysch, e: mudstone,
f: acidic tuff,

- 1-5: south of Kushigatanimine, 6-7: east of Tsukanotanimine, 8: north of Tsuka- -
notanimine, 9: Kozue, -10: northwest of Takihara, 11: Terasoma-Ochiai, 12: °
Taisho pond, 13: Sarukawa; 14: northeast of Mt. Torimatsu, 15-18: Konose- -

" Natsuake. : . : o o

ST VT RASEOBEARIL L, HIESHT & LR BHURSHT 21T - 720 B2 D
WEOMTE R % Table 36 ¢, Q-F-R K& Q-P-K ®*% Fig. 118 1L/, HAH#NLIZ16.1-
31.3%TH#422.6%, # ) BEAI9.6-28.3%TT-419.4%, #FHERILIZ12,0-29.4% T
19.1%, ARAII329.9-45.0%TF1438.5%, HIItid6.8-290.2%TF#14.6%, LIt
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TasLE 36  QUANTITATIVE DATA oN MAjor MINERAL COMPONENTS AND Sizk PARAMETERS
N EAcH SANDSTONE SPECIMEN FROM THE TERASOMA FORMATION
Major Mincral Components (in %) Size Parameters
. N . “ ) E g
Specimen | & Feldspar Rock Fragments g % ‘.Eo% g 8
= L] ‘S 5’-’ ;
19 6 m T oo T O~ ;;f SE B
ATO1 206 132 189 321 1.2 201 21.3 26.1]| 231 0.86 —0.05 1.16
ATO02 28.1 17.8 159 33.7 09 104 112 27.0( 201 0.93 0.00 0.78
ATO03 249 17.7 176 353 2.1 216 237 161 | 159 1.02 0.11 098
ATO04 31.3 175 183 358 32 85 118 21.2( 196 090 —0.14 1.03
ATO5 246 184 223 407 12 85 97 249|261 085 015 093
ATO06 240 149 294 443 1.7 111 128 189 2.18 0.79 -—0.03 0.89
ATO7 222 184 266 450 0.6 116 122 206 | 225 0.57 020 1.18
ATO08 203 243 161 404 1.3 153 166 22,7 | 244 0.55 0.10 1.06
ATO09 26.1 9.6 208 304 3.0 223 252 183 1.96 112 —0.0¢ 0.87
ATI10 226 257 139 396 0.0 84 84 294 269 074 —0.02 1.05
AT11 245 183 172 355 05 179 183 21.6| 218 0.69 —0.03 1.17
AT12 233 22,6 165 39.1 1.4 132 146 23.1| 232 0.57 0.05 0.99
ATI13 238 189 253 442 06 123 129 19.1 | 212 0.70 0.03 1.00
- AT14 243 178 232 410 1.6 99 115 233|221 090 -—0.02 1.12
AT1S [.19.1 246 166 412 03 114 117 279|299 047 -0.02 1.04
ATI16 26.7 185 120 306 32 170 203 224 1.99 086 —0.05 1.04
AT17 26.1 202 154 356 1.6 153 169 214 | 2.00 0.84 =—0.06 0.88
ATI18 16.1 240 206 446 0.1 125 126 267 | 3.07 0.53 . 0.01 1.03
ATI9 247 162 228 390 30 74 104 259 | L75 0.94 0.16 0.99
AT20 185 283 126 409 19 120 139 26.7 2,53 0.62 0.04 0.98
AT21 274 206 141 347 3.1 123 154 225 2.06 0.86 —0.02 0.93
AT22 228 223 199 422 15 89 103 247 249 0.53 0.15 1.03
AT23 228 169 228 398 1.3 155 167 207 2.07 082 -—0.03 1.03
AT24 21,1 205 146 351 07 192 199 239 1.76 0.99 0.00 0.96
AT25 248 270 120 409 00 65 65 278|275 081 —0.17 1.22
AT26 21.7 259 154 413 05 101 106 263 259 060 —0.06 1.16
AT27 218 17.2 200 371 00 118 118 293 2.06 092 -0.02 1.04
AT28 268 239 150 389 05 104 109 235|202 087 —0.07 1.05
AT29 180 25.1 188 439 03 7.2 7.6 306 | 279 0.64 0.05 0.97
AT30 16.7 263 187 450 03 65 68 314|292 057 0.04 1.23
AT31 194 16.1 287 449 13 11.2 125 232|209 072 -0.05 1.13
AT32 191 252 221 473 13 100 11.3 223 | 242 0.66 0.06 0.96
AT33 26,7 198 189 388 1.2 132 144 2011} 233 0.65 0.11  0.99
AT34 26.3 157 19.1 348 03 17.2 175 214 | 1.88 0.63 0.09 1.13
AT35 219 103 225 328 1.0 23.1 240 213 2.0¢ 089 —0.18 085
AT36 248 223 183 406 2.1 100 120 2261 2,11 074 0.06 . 0.82
AT37 169 132 167 299 02 205 206 32.6] 245 085 -—0.02 1.03
AT38 208 147 179 326 0.0 160 16.0 306 245 099 -0.16 099
AT39 | 184 194 202 396 06 113 ‘119 302 | 224 0.70 0.03 098
AT40 16,7 229 214 443 3.0 127 156 233 | 1.99 .0.82 0.13 0.95
AT4] 303 165 261 426 22 145 168 103 | 1.55 0.75 0.11 'L04
AT42 16.6 - 16.0- 220 380 1.6 145 161 :29.4 (237 082 —0.14 104
AT43 23.1 175 165 340 29 146 175 254|222 082 —0.12 1.09
AT44 198 165 156 32.1 27 182 209 272 2.19 0.68 -—0.02 0.9
AT45 19.0 128 215 343 24 154 179 288 | 237 0.74 —0.10 0.90 -

Or: orthoclase, Pl: plagioclase, T: total, Ch: chert, Ot: others.
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Q Q

F R P K
Fic. 118 Compositional diagram of sandstones of the Terasoma Formation.

1310.3-32.6 % CTH-#24.3%TH Y, FHK, »VER, HERO £ FEHLL. FHE
(1971) @ HFRICHES &, TRTEAHAPDEOKIFICIIND, 45HDS b1 AEZDENT
WEERAMNISHBLULEDY v FITIRT 5,

BIEAMES3 &, TR 1.55~299¢ (0.34~0.13 mm) THEH 2.25¢ (0.21 mm), 4
I 120.47~1.21TF440.77, EEIZ—0.18~+0.32TF# ~0.01, 4 120.68~1.23TF
31,0175,

WICSFAE D HEFHSEIC 20T x5, ARHEFMES UTRPEREERTODEK
grading MHEIG & { B I h B A5, bW 3 Bouma sequence (Bouma, 1962) % 524C
FTODRIFLALL D, HBHERHELLTR Y - = -2 BIELALET, BHLTH
load cast ®FEHk {, ZD1Hic flute cast, groove cast 5 & IX current crescent cast A55R,
bhz, ChohoHkMEMLTS & Fig. 1190k 51z, kiU kL SOHE
M, LU S OMBEHRET, —IBICHDP SN WNERBDSC EMHTE S,

MEICRFRINGICS S LA SN IRAWOWBF, BEFENGFEOSME, A
WG (#8) OXRS;EEATI & RERE O #EMN0E It Uz & D% Table 37 IR,
RS TEHEARTIE, FUMFOTBMTBFL D HRMICAREERFIKZ UL, BREEH
e, BERBD S bARIE, BB IURETREHMTITEA E2EMIL NG, Fight
BMUT FMEOIN T UMM THS. MBMEFAMFHIKOWTCM £4 v 5 0%
#¢ & (Fig. 120), Wi#H L d C=M DMK B L Z 1T Q-R segment AG§5 T =, Ml -
HERTR 7 & LT O turbidity current MiffEIh 3, EMWEHOLTR, WTFhicd 7
)y ¥ 2 BRI RTETH BN, BRFOFINL SHMMTRERLRSGOIHLT,
FAMICRBERZE 7B oNT Ve HHEIRIET W UETEr S OMARERBE S b
B, LHIHEBOBEEREZL SN B, :

(b) wEF ‘

2FH 5FH0 1 OHTER &R, Kb ESNT, BT ST QMR A D KERI
RNz B TEOWEEERIB L GRIGIE R Fig. 5 BI), BIEMTE26M, LRI Y
MRS Z2BMIT -7 (95, MBT S0 I8HTHS). k% Table 38, 39 iILRT
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Fia. 119  Current rose diagram of the Terasoma Formation,
Localities (A-H) are shown in Fig. 2.

Tanre 37 AVERAGE o¥ MAJoR MINERAL COMPONENTS AND S1zE PARAMETERS
oF SANDSTONES OF THE GORYO, MATSUBARA, TERASOMA AND IsHIGAKI
FORMATIONS IN THE YUASA-ARIDAGAWA AREA

Goryo F.  Matsubara F. Terasoma F. Ishigaki F,

Quartz 25.3% 28.19% 22.6% 20.8%

Feldspar 34.7 26.0 : 38.5 29.7
orthoclase 16.0 7.6 19.4 6.8
plagioclasc 18,7 18.4 19.1 22.9

Rock Fragments 20.6 29.0 14.6 24.0

" chert 1.2 1.0 1.3 0.3
others 19.4 280 13.3 23.7

Matrix 19.5 16.9 24.3 25.6

Mean Size 1.92 phi — 2.25 phi 1.60 phi

Sorting Index 0.72 — 0.77 0.76

Skewness 0.01 — —0.01 0.05

Kurtosis 1.01 — 1.01 0.98

~ No. of Samples 24 13 45 18
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Fic. 120 CM diagram of the Teraosoma and Goryo Formations.

~ (1): Terasoma F.

TasLe 38 QuanTiTATIVE DATA ON SIZE
PARAMETERS IN EACH SANDSTONE
'SPECIMEN FROM THE' ISHIGAKI
FORMATION IN THE ARIDAGAWA

VALLEY
=

s 5 &%

o ) B 0 i 4

i 8 o g & ]

E T & % & E

& =2 =2 & @ M
AO01 L11 116 0.64 0.6 117
AO02 199 193 094 —0.08 098
AO03 143 158 096 0.18 094
AO04 196 195 077 001 0091
AO05 130 132 072 0.06 087
AO06 1.33 137 054 013 1.07
AO07 252 252 080 —002 093
AO08 162 167 074 008 0.99
AO09 150 153 081 009 1.08
AO10 1.88 1.78 090 —0.13 0.96
AOl1l 065 072 0.70 0.19 1.07
AOI3 102 112 076 0.19 087
- AOl4 233 237 085 0.08 093

111
. (2)
phi
01 -
14
2]
3 2 1. phi
M .
(2): Goryo F.
4 8
. =] °
s = & ®F
< 5 £ » § 3
s =2 = & @& M
AOl15 293 286 0.51 —0.16 1.02
AOI6 1.89 185 091 —0.04 0.90
AOl7 181 179 075 0.00 0.99
AOI8 1.09 116 09 018 1.03
AOl19 061 064 065 013 1.09
AO21 159 165 0.67 014 1.08
AO23 0.82 087 08 009 096
AO24 121 123 072 0.10 0.90
AO25 1,55 1.60 080 0.06 0.95
AO26 252 259 083 009 092
AO27 1.39 143 053 0.06  1.04
AO28 138 1.33 071 —0.09 091
1.88 170 081 —0.32 0.88

AO29
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Tanre 39 QUANTITATIVE DATA oN MAajor MINERAL CoMpONENTS IN EacH SANDSTONE
SPECIMEN FROM THE IsHIGAKI FORMATION IN THE ARIDAGAWA VALLEY

Sample | Quartz Feldspar (%) Rock Fragments (%) Matrix
No. (%) Or Pl T Ch Mi Se Vo P M T (%)
AO01 32.0 98 195 293} 01 03 25 84 27 00 139 24.7
AO02 229 1102 265 3671 0.1 0.6 29 75 13 00 123 28.1
AO03 22,7 80 282 362} 00 1.2 25 94 2.1 00 152 26.0
AO04 22,7 9.7 338 4351 0.1 0.8 0.1 95 07 00 112 22.7
AO05 22.5 63 157 222 0.7 0.3 36 268 14 00 328 22.5
AQ08 16.6 7.3 240 313]| 04 0.1 1.3 231 03 00 252 26.8
AOI10 22.6 83 288 370| 00 08 20 123 21 00 172 23.2
AOll 13.5 2.1 59 804701 02 198 375 1.1 0.0 587 19.9
AOI12 21.7 56 9.5 151 1.0 0.1 43 310 13 02 378 25.4
AOl4 14.0 6.4 373 438 0.1 1.4 1.6 109 06 00 146 27.6
AOIl6 21.1 63 266 330 03 3.0 1.8 120 14 00 186 27.4
AO17 15.2 6.7 330 397! 0.1 1.4 14 160 06 00 195 25.6
AOI18 28.1 7.2 278 350 05 ° 04 14 95 1.0 00 128 24.1
AOI19 319 (11.0 219 329 00 0.6 14 133 36 00 188 16.3
AQO20 15.3 63 136 200§ 00 0. 3.7 227 10 00 273 37.5
AO22 17.5 50 125 175] 06 04 1.3 298 22 00 345 30.5
AQ23 29.8 7.7 243 320 00 04 49 76 25 05 159 22.3
AO24 21.0 8.4 237 321 05 03 32 127 23 00 189 28.0
AO25 17.9 7.1 284 355| 00 1.1 1.3 99 12 00 135 33.2
AOQ26 19.3 56 320 3761| 0.0 03 1.3 106 1.1 0.0 133 29.8
AO27 13.8 1.9 229 248 | 0.0 04 1.6 380 05 00 405 20.9
AO30 17.5 3.7 199 236 1.3 02 42 264 1.0 03 334 | 255
AO31 18.9 4.7 107 154 | 02 0.0 56 385 0.7 0.1 45.0 20,7

Or: orthoclase, Pl: plagioclase, Ch: chert, Mi: mica, Se: sedimentary,

®: nlutonic,

M:. metamorphic,

T: total.

Vo: volcanic,

[
Fic, 121

R

Compositional diagram of sandstoncs of the Ishigaki Formation.
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F1a. 122 Scatter plot of major mineral content versus mean size of sandstones from the Ishigaki

Formation. Straight line in figure is regression line.

(1): quartz content versus mean size (2): feldspar content versus mean size
(3): rock fragments content versus mean size  (4): matrix content versus mean size
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FEFZ, FdnEdh (1956b) TREMRENS Y 27 Ricbic b L3R TWB M, #fkiE
A (1973) Tk B HEGIAT O M ek R 4 D T I P 1T S 3 B SRR & ] REAR O BT
BT BEIICENTND, FHMITIE7 ) v ¥ 2 B EGA K  FEiE URRPEBE K G D313 & %
h, —F, AEFMBDEHEASENMEZXETEN, BDEDIEFHOIENMTF v — M2 RITITX
B, FIMEEREIKEEED o —I, WHBFEMERMAMRICHE EEZONTHD N, FFO
L & ISR ZET S MM - TS,

LR GHRICDONT A B &, FAHA13.5-32.0% TF#920.8%, 7 ) EHL.9-11.0%
TF16.8%, #EFAMS.9-37.3%TVF#422.9%, AEA#S.0-43.8%TH129.7%, G
1it11.2-58.7% T¥-¥924.0%, EHHk16.3-37.5% TF#925.6%TH %, Q-F-R K& Q-P-K
A4 & Fig. 121 0 k9 K50, FHMEO D EIE RE->TWT, BEAHv v EAH
7y r OSBICEIeNb Fho, 7 ) ERABPEODIELE TS, HIEMIITENT
VT DA S & o 70 {20, SEHGE R TIRS K, MR dH B WD IZHERTEE O R IB D i A8
bobhTdbDEEELONS,

B G A4 &P RO BIRE A S & (Fig. 122), 464 & & Fakigticxt LTH

.

TwI2

SHIKOKU

Frc. 123 Sampling localities of the examined sandstones from the Hinotani
Formation.
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MAtd b, MKICIE2 EAFRLEERRRZBLL, BERAEERIBMIMUTHS,.

153, Nakazawa etal. (1979) Z4HRUK, FRABINTHROBNFO G & HE
KDOWTRBLTW S BIFRZKEAPS AT LS BHICH S h, SFlE» (1956 b)
m;%&a&ﬁamwﬁw%waao@%omm%&aa E&Fumaﬂv,¢##mb
HBHDICHLT, &mrmm%nﬂ&aAEWbbnmm

3. WUESIIRIUIIE Cis s S

PE AR ITE ST O IBFNR Y, MR h SIRMAERAHTAME-FHRO AR (S
WL, 1972) HO46MEDIEERINL, BIEMT & RS DHBEMT (BFIR20BIRDNT
7E0F) %247 - 700 BRI Fig. 123 ITR T AX (1978) iKkhid BHIFAR I EEHHKiC
RT2LEEALRTNS, WEELHEZEEL, RV URADE, HESIUCEERD
EFMOLDELPSRBRINT, 1~2 FHC F + — I & HRERE 53 0 i3 ﬁ%@:ﬁ.l&
BET, &tkd UTIICANM UERAICTS 3 MEHIEE & T3, -

8% DEYE DRI % Table 40, 41 iIKhdiF 5o FIftiT 13.7-30.3 /’C’-"FﬁJZO M,

7Y KA 6.5-11.6% TF4#9.4%, #HEAIIZ13.9-34.7%T¥#426.6%, &ERRIZ
22.8-45.8% THH36.0%, A THI312.8-27. 7% TEH19.1%, LML 19.2-31.2% TF
#24.7% THB. BRICEHPLYOROWEENE, HASLUCIERAHEN &Th3,
Q-F-R @& Q-P-K W%#i{ & Fig. 124 0k 5tk y, 1A20ZNT EEH 7 v ¥ icE
T3, BIEERESS L, FAMT, TEEE 1776, 2%0.78, EH0.05, LH1.00T

TaBLE 40 QUANTITATIVE DATA oN MAaJor MINERAL COMPONENTS IN EACH SANDSTONE
SPECIMEN FROM THE HiNoTANI FORMATION

Sample | Quartz Feldspar (%) : Rock Fragments (%) Matrix
No. (%) O P T Ch Mi Se Vo P M T (%)
TWO1 15.1 | 11.6 23.0 346 | 0.1 1.0 25 210 1.7 0.0 -:263 |  24.0
TWO08 13.7 88 29.2° 381 05 09 16 146 26 - 0.0 202 | '28.1
TW09 17.7 6.7 282 349 03 10 32 151.18 0.0 213 | 26.1
TWI12 174|109 255 364 | 06 1.1 24 ‘173 1.6 0.0 23.0 23.2
TWI14 | 20.7 83 224 307 | 0.1 .1 16 173 1.0 00 21.1 27.6
TW20 | 23.8 65 258 318( 03 14 43 101 34 00 -'19.5]| 249
TW21 22,7 | 10,7 278 386 | 04 13 25 96 2.7 00 165 | 222
TW22 24.3 88 270 358| 00 05 13 129 32 00" 178 | 22.1
TW25 | 27.8 92 257 39|05 09 14 80 1.8 02 128 24.5
TW26 | 229 9.6 276 -37.2| 04 20 1.6 99 . 25 00 164 | 235
TW28 18.4 88 275 38.3| 00 LI 35 1.7 23 02 188 26.5
TW29 18.1 9.7 258 355| 00 26 17 102 08 00 152 31.2
TW30 18.7 96 27.1 3.7| 03 .7 18 112 "'1.8 00 168 | 278
TwW3l 149 | 112 248 360 0.1 34 32 148° 16 00 23.1 26.1
TW32 165 | 11.1 274 385! 02 - 1.8 43 146 13 00 222 22.8
TW34 19.0 81 310 390} 03 19 3.6 9.5 18 00 17.1 24.8
TW35 176 | 11.1 347 458 00 0.1 40 93 1.3 00 148 218
TW37 | 20.5 96 288 384 04 21 25 103 1.6 0.0 169 | 242
TwW38 | 30.3 88 139 22819 00 26 192 38 02 277 19.2
TW46 | 23.0 93 294 388 | 02 12 24 94 12 00 143| ‘239

Or: orthoclase, PI: plagioclase, Ch: chert, Mi: mica, Se: sedimentary, Vo: volcanic,
P: plutonic, M: metamorphic, T: total.
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TABLE 41 QUANTITATIVE DATA ON S1zE PARAMETERS IN EACH SANDSTONE SPECIMEN FROM
THE HinoTan1 ForMaTION
ampl Mean rtin . MDa=M
S ol.) ¢ size(¢) Si?ldexg Skewness  Kurtosis (mm) (gx?n% ) (nSn)
TWO1 1.80 0.90 0.25 1.00 0.3276 0.1276 0.9138
TWO02 2.86 0.43 0.10 1.01 0.1406 0.0275 0.2793
TWO03 1.65 0.90 0.23 1.02 0.3511 0.1375 1.2924
TWO04 2.12 1.01 0.11 0.83 0.2483 0.1337 1.1408
TWO05 2.05 0.94 —0.12 0.98 0.2300 0.1157 1.3195
TWO06 1.97 0.85 —0.09 0.89 0.2449 0.1183 1.0497
TWO07 1.77 1,01 0.01. .1,.08 0.2932 0.1424 1.3566
TWO08 2.11 0.80 0.12 1.01 0.2398 0.0882 0.6242
TWO09 205 . - 0.84 0.00 0.86 0.2398 0.1081 0.7955
TWI10 177 . . 0.73 0.06 - 0.88 . . . 0.2932 0.1162 0.7684
TWII 1.87 . 047 -0.05 0.92 0.2698 0.0651, 0.5864 -
TWI2 1.80 0.64 0,08 0.99 0.2912 0.0881 0.6242
TWI13 2.44 0.67 0.12 1.06 0.1921 0.0578 0.4863
TWI14 1.81 0.84 0.00 0.97 0.2892 0.1191 0.9727
TWI5 1.94 0.96 0.10 0.98 0.2755 0.1234 1.0210
TWI6 1.98 0.72 0.00 0.99 0.2517 0.0896 0.7071
TWI17 2.14 0.72 0.10 1.05 0.2300 0.0731 0.6736
TWI18 1.93 0.76 0.00 0.90 0.2624 0.1053 0.7579
TWI9 1.47 0.96 0.17 0.89 0.3816 0.1788 1.2924
TW20 1.51 0.84 0.05 0.95 0.3585 0.1484 1.2058
TwW21 1.70 0.86 0.00 1.06 0.3099 0.1248 1.1251
TwW22 1.37 0.81 0.06 0.95 0.3950 .0.1611 1.1096
TW23 2.48 0.50 0.07 0.96 0.1805 0.0434 0.3978
TW24 1.83 1.01 0.04 0.85 0.2832 0.1530 0.9862
TW25 1.56 0.84 0.18 0.99 0.3635 0.1402 0.9931 .
TW26 1.91 0.66 0.02 1.03 0.2661 0.0830 0.8409
TW27 1.77 0.92 0.01 1.00 0.2892 0.1352 1.0140
TwW28 1.71 091 0.00 0.90 0.3035 0.1540 1.2397
TW29 1.88 0.85 0.02 L14 0.2698 0.1056 0.9862
TW30 1.92 0.81 —0.08 1.01 0.2553 0.1061 0.9862
TWwW3l1 2.16 0.95 —0.06 0.97 0.2146 0.1026 0.9931
TW32 1.96 0.79 0.08 0.98 0.2624 0.0992 0.7684
TW33 1.50 0.97 0.01 0.88 0.3560 0.1801 1.4044
TW34 1.68 0.79 —0.04 1.13 0.3099 0.1142 1.0943
TW35 2.02 0.70 0.11 1.15 0.2535 0.0751 0.8236
TW36 1.30 0.75 0.24 1.18 0.4323 0.1355 1.0867
TW37 1.86 0.76 -0.11 0.94 0.2570 0.1021 0.7900
TwW38 0.73 0.71 0.35 1.02 0.6830 0.2024 1.3472
- TW39 2.00 0.83 0.01 0.91 0.2517 0.1072 1.1647
TW40 2.36 0.74 0.06 1.00 0.2003 0.0647 . 0.6113
TW41 2.07 0.85 —0.06 0.93 0.2300 0.1042 0.8293
TW42 1.99 0.98 —0.02 1.02 0.2535 0.1162 1.1019
TW43 0.93 0.76 0.03 1.01 0.5249 0.1934 1.4439
TW44 2.25 0.90 —0.03 0.90 0.2102 0.0971 0.8351
TW45 1.70 0.90 0.06 0.82 0.3231 0.1572 1.1408
TW46 1.83 0.80 0.00 1.04 0.2774 0.1065 1.0570

MDa: median-diameter,
50-percentile grain sizc.

Da: quartile-deviation,
q

C: onec-percentile grain size, M:
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Fi6. 124 Compositional diagram of sandstones from the Hinotani Formation.
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Fi1c. 125 CM diagram (1) and QDa-Md diagram (2) of the Hinotani Formation.
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$B. CM #4775 4&QDa-Md £ 4 v 5 »% Fig. 1251T5R T BERS 2 Bl 2 H
DOHRR G TMALEREFOWE (NAKAL 1971) &g 3 & (Fig. 126), BNE (Edil)
DHDITd-EbE{HMTNS (KL, AIRMBPPDI) . & SITHIERBERS &
(NAKATI, 1971, Table 2 J11), HEAFIC MUTROZD HEO bDOEE TS D, 4
WIE, TS ECRILOFBLZLFTHE0

Fie. 126 Compositional diagram of the Lower Cretaceous sandstoncs in the Katsuuragawa valley,
Tokushima Prefecture, Shikoku. Ta: Tatsukawa F., Ha: Hanoura F., Ho: Hoji I',,
Fu: Fujikawa F. (Data from Nakar, 1971)

WA 0 RN T D FRLICALIE U U < B I IR 3 B PR IEA % 5 o VI GMRD)
kB, COURERLBTRES X CDERMNLL , BENKEILY, FiERthic
REREASE BELTSD, WlED b BICENENERT, FHROMMICH L T
BoTT7y FTBSLOEbDNG. A (M) X BHAMICIENER 5 OihE R
HRADSDTPUMNS BENE LT B, TREHLHMITSE, COIHITIHICH
WIHEMS D, RN, WEHEE BRI L LH ORI ST I 5 2 bD &1L
b5,

VIL % 5

AL DHLAS » HURERINT B 2 L 13, BITILOSR « 30T65H 3 W07 (ks
A8 &)— provenance — &ML} « HERID BEUC B 5 WGRME LTS LTEDLDTHY
RFRERTH B0 & 5 IICHERHLD SHERMIOMMITI () ARkw, EHRBEH,
BT ¥ & b HOETRAMICHNTT S 2 Itk D EHBEHRIEM Y, T OIRILE
EREBC LRBUFORBLRMTHS LVE B, LTTR, 4ETOUWEROTIE LI
TETICGBERT EC & s, THHARNE, & IRBRRHFO & IR IR T T % Ut
Lo s 2 RT3 & & bic, W&TBEE+&&®wM%¢wTEIEK$66
HRHAEERUIZNES Do
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A % B i

BAMAHTLROZTHNE RO LI hENI T ERERLUEHXB IO ETICOH
B HBo o LiiE, Wkisiic s WTIE,» (1965) % SexI et al. (1965) i, Rl
(FHR) Ka—-v VR, vxR)—F, P2—&4 VEHAPEN 2SO RENHE
OWHRSHIVRBEDOMELTRWEINZC ENS, SHENEREMN R TIRAERIM
KRETULTEY, ERFO—IF (L RBERRD) BBBRBHBLTHWETHS S Lili~x
Tnb, &5iT, 7 ) BRAORM FThd»o LEARUELIMML, SWF (FY +—2
) HCi@pS h OMOEMNERERTOMNRE LTS LSk, s, BEDZ TN
DIbA TR SR W RATERIN A SHFE LTV &EX, ChEFRERIFICHY T
B3HbDEABCLRTATRTHAD & Uico M (1969) S:IE (1974, 1975) =™
HROME R UTHRNOEM AR S5 O RERERD SO BREHEE Ui, iz, HiZh
1977) BRI ow R %2Rt LT ESE-WNW D & NE—-SW, SW—-NE © 2% ¥
OMUFRBFLET S 2R, HFREOILNO BT S WM bHTFHMNH -T, Zhid
BAEDOHIRHIIH 5 0V RBRBIIORBITH S DTH-7cE LTS, ,

ARNFEROBIFATERICOOTIE, 84 (1947) MiBEE o) hicififeRko
BRICHBEIN I ROEREFETRATOREEL &L, 2, Mg 1969, 1970) 3,
REE - WER GITHTE) OmMEhOERER: & CRELRAREZL ZhERHAR
TEHES L CHRERBCHEShB D LR, Ht (1974) 11, HHEH» S AHELES
[FOHFRFITIZZ N E N DR O LMNT BRI D - 7o LIBRT VB, -

LEROXIBHBANINE TR DD o7, YT, MHESRHE UHRIH 3 R, BE—
A HENFE, %%mm&%&Uﬂﬁt@#&ﬁbﬂL#KK%&d%%%ﬂMomfﬁgé
M3,

Eﬂ+®%ﬂ®ﬂi%ﬁ&mmﬁ®%mkxUEIEM$U%%@mﬁﬁmb,—&Kﬁ
R ATR T RHEFTSNY, JLH N #L oh3 C L3 I wmel~rchs, MRy
OHBKDORM S RKRMTIZILHHO FENMEI NS . WEINITRKGEITBNT
12, THRALREHHKIKGE TS AHBENICR 5 vy IHER3ETESh, 20 Fah
SHMTHIRETERAMTOTUDHF N & B &2 R UTEHE—ILIICE D HRICEM LT
e embhrd U, £, BHERERAERMMRICS > TRHANCMEET 2 HA#Ho% L
Fid B X D BOHETEER LTV,

HENHRRITE T3 ATERODSE « BAOHRIKDWTIIS IV.3E B T~ 48,
ZhABHTEETROLS KNS, FRMDETII AHAI9.6% (T, DTRL),
EAT21.7%, #t28.2%, EMR30.6%THy, FMHE (1971) OL4FREIERET v
rREBEN (14/22), BROAMFELTRF v~ Fitdd (11.0%), BHE, HEkKEbE
DTHMHEFETICHE SN2 SONEBT 5. #i/ AEPETREAMODHLHBLT,
AIT I AERITOBERRBNKL (32.4%), &L I FETRTFRSLEH SN BH
MhdH5. HRAEEAMIBMPT B, Fv— FEFBHERERI LDy,
PhoTKILERBHMT 5 MEOHFICHES ERATM T v r MBI (25/34). HHIF
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AT, SOIEALBY U TARGDOHOBITGET S XOIKED, ZORTH ) ER
METESELEDS, CCTRENKPOIZEAE (31/35) BERMY v yRICHT S,
B EUTRT +— F TOUDHFEE N B EDDTENTRULE N BB RHBUGDEITE
3L, bONTRAKERE KL O, RARLMABICHRP LTS (28.8%)0 51T
LD T & kT O I 13 B4E O L HLZ ITAT RS 251378 o

BAOHMIRILOWTAS &, SIRNMATIRBE~PEARESOEIZH T HIC13.8%1C
TESF, F+— b, D, TUAR EHTMEREERITAIE S5 dDIT7.3%IC8T 5, M/
AR 3 &, @ik~ KEHDPIE 2D (40.8%), HTH BE~dphkilila
Hiht28.3% %2 5o WMERUARBHIANICS SXTHE LY LTWT (63.2%), #
FIPRBF 4+ — P THBo BILEMTIRARE~REARERH52.9%Ic b L, TOHTRtk
WA (GEREED M7.2%8 L TROMKE O ALY B3, HIBERERNIM0.7%T,
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TA%BCTEYF, THABERICL SXRTAMICDIEL B -TWB T Edthh b, LKA,
BHERANGED LT 2~5% SEh, TOHICIRAE, trr7arx, Iugld MEEMR
wHohse ,

CPED S, @AY AR B EROMMHIRU LIS > T EREEET S &,
FICHWBHERUEN BEHERIERESY), Bk~ RERN Giks, EHEsLU
ZhoiTftbh 3R RRERRL E) BIUERERNHTSIZ, B 1O bORATLERDE
TR “HEN" Khitgohd. ERLEREDS B, FaElicbob—iizchic
MTBTHAD. HNHEEEFUADSDIDONWT, tdihE LTOMMEHZTAHS L,

a. vk~ rp ik KNS~ RS BIAE B I LTI g,

b. ZOWIH v <A RHIE DR,

c. DIEPTRIIVERELHOIDATH:,

LS T ERN B BEBD & ST, HERL, A0k & HERIAR DM S & U ilEdl D Ji
EOMM D S FHEIBDO FENM LI NS0T, HITHIITE N B AN QK » frH - FHk
W) WRDBZENTEATHA D,

ZTHM EARNNO KEEWIZOWTHEELTH S, WIHCE T %M R~E =
AR KIEIET O LA RIEROZNWE T ATHE M, HILFOER AR LTI,
WRWHCAFEERICLTER LD E OO CREGRIEHERD EHL0 O (B AEHR
BED A3 eMEMIhTNS (FIHEBRS v—7, 1972), WIRMBERUT ¥
Y= IR T B ETAEL (EHHEARNIFRNPA KRB TR S v -7, 196718 &)
MKW THSH, MEL Q975) 3, BHELZHBRLE SO OEMOFEHIZFY Y v— 71t
HORLESILTD, MEPOKRILINEZH SHMNE~ T+ 4 IHITES & THO LBXT
Do HIRAER 5 BUI A ik E Xis & & volcano-plutonic complex 284+ &#2 5h 3
A, FURAEIE B MO BEIICRITT A WRASKILEMNMNH > e ESpMMMERS (b
W, 1971 ; FRFRS v =7, 197508 &) 8, SUTRIEN BRI FIRL RN T s
WEE LS, ZRIFOPIICEA LR B LA INEDTHS (i, 19771Eh).

MIRTERCERE b PO KIS DT RT A BUED & T AR A FOL
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RAELTEEE oh 3 KIENBHERES ATV, UM —T R EICAET 3 IR E
MOTHEFRNRE (F&HEM) PchicdkIh s hBmEOEARNE EFEaRLEN R’RE
BB PKRPEIL ESD, ESCHMEETDODENED o &2 BAIMFRET ¥ D N 25 M 7
GEREE) . it 3SHY PSR ERKERBR S TN3 (XS FOLTEFMY
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BEERRBREMZ L, SHi~Aimo55MNERTEDTHSS ELTVS).
Iy (1969, 1970) 1%, Lkt & A7 MNMIRIC B1F B 4 ) + — 7 Fi~ Tk h D 1L
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BT BMANHY, ChdbEENICHNRT 3 EThiE, MREMEO LADOHERESS T
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T, BtE~h P kRER GREEPIERAL ) OROSHIE, FH/HS.8%, M/ A
JG40.8%, HHEIF52.9%, XiiF65.0%5TH50. ChdAMMBHAREISHK L LIZE
NN, ZOKEHEANO AERARERICEbHTI BTG (RBKES BE
BERITE B)e KREFODS BTIEMER GERDRAESL) ORI, HAK.5%, H
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bAENTL BT LIREBTNET, ChRFERENED LAORRSTHAERLIIO
23 LAKNENS MW (1969) OFHERM BB &S5, —FK, TE~RIL
BEB & TN S Ib N B LRRERIR, FAFLL3%, i, KE37.3%, HHEE45.0
9%, KHN57.0% LMYRE TN, T LIOHMMEEL 5. BRIICAT, chdd
ITMLCE TS £ R0 LM TEE KILESICHET 2 C L BARTHETHY, XV UHO LD
LEE BRI, AL (1974) 1, THHHARNBITE T 350 R~ 5 SR K
TETHTD S I » THR LT 722 & LM S 4T, SRR KR HUhH B 5
M tbh a3 OROBHERIERKEEZ LS LI L EBREbDOTHASEL, £
OICIZAT AT, SRR ATICRRTT 3 KIFEOENTS S L2 (LBAE
AET & DRGSR 5 3TV 2 & EAMMEIREHRICH B C LN ORns
K oTBL5THB, Fig 127 ) WMNARTRARR (—HBEFATRLEHB)
hoKIVAFIORTIZChiTRY Sh, ®ivHE LTHEGOMBINIC, SERZ0 XSS
DU END L BT UE 72 TH 5 9 RMTMPEKFEFIL W U hITRHIET 5 EH 75
DIEL AL TR LT EONENOL S KB bbh3, B B
B—A7 B HERD BRBETRICONT b, DEDOEMRM MUK, (Fig. 128 & Fig.
129 BR) & CHAOMUIE (Table 14) »5, WiRNMHRICE T 3 EAROERNL S
hah, HRELHIDT, ZOHKONWTHUTRENS :
THEUBERIKOWTHS &, RRFALAHRAODAEATRANO bOMS L, WlKEEN
CE-CREMB & CRER (Fra—xM) LiD, THOMTHEDHLOHK Lo
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MBRDONZ, TEDbDL, COMIKIBITICRERNENS -7 EREETED, Bk
HHFNODAERDE R PHEPOBITIZF + — F 2R UD &I 2 HMHNUAN IS S
BOMLODIN LT, HEHOWETIE, 2 BN RE MV, “BEEKE”
EUBPENDH D ANMOBEICDNTIZ 2 A THAZIT -7, WD SDOHHME D Bt
KhEND, O “BEERKE” 3, SO TYMEo REIMmtEirhics obhz v
N FRROBMERKEICHU T2 0 THS. WENDEERTTMRTSE, EEA
EDOENICEBNTHEMN2ZHIKE LT IHWS dust ring 24 U, F2IET (1971) AREL
RRFOHEWBICONTOPAAONEB SN S MUK LTI orthoquartzite ITXHET 3
bObHBM, AIKTIHLO MEEILIE subrounded # 4 7 (Powers, 1953) 1T)i UERTEIL 1

Outer Zone ~of Southwest Japan

0 . 100 - 200 km

Fie. 127 Gcologxcal tectonic divisions of Inner Zone of Southwest Japan (Chugoku, Shikoku and
Kinki area) and distribution of Sennan pyroclastic rocks and ‘Tzumi Group in Awa_u Isl:md
and Izumi mountain range. - '

Sib: San-in branch of Sangun Metamorphic Belt, Syb San-yo branch of Snngun
Metamorphic Belt, NTZ: Nagato Tectonic Zone, N-zone: North zone of Chugoku
Belt, M-zone: Middle zone of Chugoku Belt, Maz: Mmzuru zone of Chugoku Belt,
Kz: Kamigori zone of Chugoku Belt : :
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aanna (12) lzeki F

~asasa (NI) Nishibiro F in Ipponmatsu area
ansns (Nn)  Nishihiro F in Nishihiro area
—.—=.= (As)  Southern facies of Arida F.
sssvsssecsss (An)  Northern facies of Arida F.

— —— (KI)  Kitadani F.

— (Yu) Yuasa F.

Fic. 128 Compositional diagram of the Lower Cretaceous sandstones in the Yuasa-Aridagawa -

(1): Q-F-R diagram, (2): Q-P-K'diagram
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9] (2)

— — —~= (Fu) : Futakawa F,
—————— (To) : Toyajo F
...... (Ma) : Matsubara F.

{Go) : Goryo F.

(Km) : Kami bara F

.............. : Kanaya F.

P .~ Tk F R
Fic. 129 Compositional diagram of the Upper Cretaceous sandstones in the Yuasa-Aridagawa area.
(1): Q-P-K diagram, (2): Q-F-R diagram

HEWEL, MREL—RITZThIZE X0, TRD D, HBMNITIZABAYL orthoquart-
zite EVST, UL LENS, COXIRAEMMBEFITIORLIKWAIDIERLTH
k5. BAURTIE “BUEIKE" BSPROFETIC L LEERERbEThEC &p o, ]
i b LT BRI ARIOE S BT 2 RHBET S, 2hizcoss, HERHTIREL,
W ICBIETE G & & SIEHICH Sh T A BEIEER LS50 8FESTRIENT
5550 WEDHIEMIDOIHRICHEIL CM A4 Y7576 QDa-Md #4 v 7 5 413
Wk, 7% RS 5V IBIHRROHEBM TS S5 C EERT . ARFHE B ThFEKE
DILBENEENBCEREDD D, FriHBNILERO LS WET, EMNEHE b
BHTTHE UTRHELTH - I REAETE X 5o

P 5 D TN AL U RINE SR IC 5 B IHU RO BERTHO bOniBT 5, %L,
JEMM TSNS c ATAFTO bO LK LT, HNLEREAE» SOERBIRY L, BEXKRE
FAIZEALEED D, BEITONT b “MIEEKE” 3, WEEH, BEREH,
TEREHINZ . THbE, COWESRWBNEICE TS LR, RO THEELKR
HENTZE DB ARV B ENTEL Do MM (1969) RAIEM L REF GRFTHT )
D B SO M2 SR O HE M SEicR), £hi b BToMMci3IEmEamRIZR
WEENILOD, HoThbEDLHTHRITTERNELTNEY, SHOMEORFICLS
&, BERBTOEMERORIZ0.9%T, FUATHS~6%8RTIN3, ChoREZE
5 FIRWOEMUAREHDSOODOTHY, 2O LAOHNRTHRATRLECINDOIETS
FTENTH S5, HMFITIE Turbidite ML L fkbh, BERVDWB S vA 7 v 7 E
THY, HEML D ROHBESNEL SNS, WHO MBI OME 2 v —&
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B RO R ETRND L B EFIRE YD, HHMGRT L SIC, R RIEE~mP>T
T LR ~T X hie dt, O BFIZRILME bOTEIE LM ~ b, JHBIFE
BERERMHOLATERPHTLNI SOWHENF 52 &Bbh b, REDEHT
mMbchERMMTHS. | : '

CHRARMETERT, TENGEGD 2 2= STRO A2 3 & Bbh 2 HF A
RHIRIZ b H Do PERER UL BREDAORLTHEII O BNON (Eait) <,
BUADRICKHUEDO0.5% b AT h B4 (YOO09) #5Y, SSICHEAN (FH) Kb
DIt (3.1%) BROHRABMMBEDON S, Fio, BIE, BHUIHEEND 2 &5 — Bk
BIHUTOZHR, 22 dMMRORIFHIERPICOID 2 » - o5HRTSE L3N
2MREGDHFARM STV S T5RIL (1961) 1tk 3 &, ML “HHE” OBRE
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B Sh, HUEREDS SHMHOMLHS -7 L 8N 5. HX L AH IR FREOR
RAMRO “HHKk” KbBHSh3Enbha, PigEh (1969), KM (1971, 1972)
i3, WA SO BRI BT 3 ERAREFOMINMEIRY 1, RAKRAERL
CIRBETRAEDY, ThICHRT ANV TEEbh TN TES 5 H, ThU%IKH
W, ERUATESRE “TA” $3RE-72E LT3, COMRDATERBEIRDIIY EIC
Toa—XEWEL OB EANS S, WpibiEFOAERICE LTI, B (1965), M
(1969), BIF (1975) 72 &Ik VAL HF O FIR MO LM HFPE R A b OB YE DR S
NIz LAINTNB D, KiEh Q977) B ) v— 7 S ILBOEHERE S LICHEH S
DORFHMERT S C EERL, HIERHERE &G & o Mic BEIEEHEO %4
MR E LTHEELTEYD, ChBEREE LTORAER: Ui LIBT3,

Pk, 2EULTTFHBEERCOVTHBLT S, R LFHEZRONEIBE S, 5%
—HENFERO LBEERODE AN & SHPOMRERL (Fig. 120), HHD # 4 74
ST AMARB N, HEFRCREGHD 24 7HEBE%TH5, $BBETRYVER
DB HT I B LTHIE D B SO & RAFOMERE & LT KERERE  IciERAH
ORMRERKEP > EERTHDOTH S50 ZINHOWESMOMBD D LETRI
A LD, BRERAND  BRENVEV. LRETRICH 3 LHMANKLICBHL,
L B HER I ARE LT W e I I D 2 i =50 2 BIIRER LT, MR
ELTOBRHEIZEAERIIB N b0 LB S, MEDHRTREE~HED X
IRETDPIZDBLBY, TRIHETHRERCTHIEATERENBOKRERTH 12T &
Wb Wk, BEFEZNFACEARERSEEN, ZINFBTRERKI VY 7 202
DOBRBPILY B TS IIME (1970) ABR7ck S KHEEREFICHKT 2 bOTH
50
AT IR, IR —AT MR O P AR S S RE ORI LT VB, chs ik
RAEOEBIT « LT & FIFRHINRICS 2 D EHRINBH, 4 MiToONWTHEOHHE:
EHBLTAHTD (Table 37), 2 LR &L MREL, ALRBTEES - T EBbh
%o 1035, Tokuoka (1967) X AULMTE (HIBSHR) ORAL Y, MR, ARE, XA
B, BHBEEGUHRELY 7 2 v 2AOBERBRLTVS D, ChBBRM DM~
FAKITEENI R REL Y 7 2 L ADBE DITWERRZTRTOOTH 3, -
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R%IT, SHNWOERDUBHE UTOIITMIEIRDWTERT S B —17 1) iR
%mmmmz&oAﬂﬂm@ﬂwaI+¢wwfmﬁﬁomm&aaaﬁznmmm,
HoTHRUDSBUTIRTER . TDIFEEALERVDWAN E~FRSETHY, =
N RAF P S MM LMD H 5 bD b H B, MRILESIFTLBbDIRAEDIh->TH
e BN OBITIIDITNE, BRI ERERSD, ChoREBRIFOARTITE LM
TWWBHE, 1Ly (1978) MM ULIck D i, Bkl FORRMOLHIER IS SN B 550
RERICHTAINRENTHA Do 272, TEREBRULLEBRAENRBODW 3 ZHINEERK
iR =MD DDOTHA b LIS L, ik (1977, Eh) MiFHLTHE XS iIT, Sk
NEBAEMZSZ G TT TR ST OIS EHH, WU LAt > TH
hEFohicbD&daol, ChoOBIIATTMIKIEZZBRMNFbShk LIz &itis 3
THHDo WA (1947) LT H (1956a) &, HREPA MM HOBIZZHINNE & U
“DIRERN” DBEROLEREDENH DI HilORGEIRERMNHE LW aTS,, 4,
FHORRICEEh 2B OETOBRECM, MRTHS-70&Th, KA, WER, WY
Ef&/ﬁ,%ﬂ/ﬁ%ﬁ&z854lfﬁb,mmﬂmzhcafmwﬁﬁméﬁmﬁm
F, FRRFRTRNC ETEBRNFOERITOUTNENENI Z L TH e (REKER
BRHEKIEE3).

- VT B ARG O KEFNIERE (¥ ) ¥ — 7 I~ i) & REFN BRI O B AL A TR
*omswmomm(ﬁm 1970) %&b &ic, /MG (1973) i TH Y ¥ — 7 ki E Tk
RIRES X CETITTA O BUERREZ 2 L USOBEIRAMES o 3 CIe AT ICH:
PRETERBACR > T EERT, HIRILRIEREBORIRTHS. ¥) v+ —2
fEEiT s 3 LA RIEDTE VI IR S « S HEE « DUEHElb N, [ THRILIRAEI 2 IE o
B A0 Urco ARG A S ZH) B O RIS IR MEUT BL U, 1B B ByR Ui
ERAFEIFE LTS o TGN PRI SN BIZE AR DRSS & 75 0 A b Bl
“9“50 SWNZEIRE O IHAAER EE D T & 5 TR o 72, EBRT NS, —FF, il

M RIED (1965) S EMFE (TEE) RMICZBIMFOER D S Hisk U2 b P
%Rmt , ZUNEREMB T CIRAERMMICRET LT EE TS, -

BAF A DAL IR Z BN IREN 22T TR B LT3 1805 5. FUNED
(1979) ®AEM (1979) KEBEZDLIREHFIZa, Py MERARLSZNFICHT S &
CHdHbB0 ULERETS L, SBNLEREMBZILRAER % 5 AERMERNTIRDIT,
TRHLBY 2 5EMLTIHDNh, AIERITIT, %UK&DMMKM&ﬂ%%%mmﬁkK
hﬂbTWMV«»Kﬁbtém&Ubnao

B. ## WM R

AR O FEHE, HERHGE (USRS L), B, LRMREEBAMICHTace
K&y, UT, WAMROLE—ATENITSE, YNfRs & G/ UHRO BB & T
NICREHET 5 WAL S 0 5 AIERHERIRICONWTERELD 5o '

1. #ipidie

(@) sl -

INAMRZM U T, BIERMERNR RBMFHTER I Rtz 8 e LTE
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L7z SITERN RISV AUEROIINS, COMBBAREMMOREISY (<L, —
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WoTHEHML RS hi,
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JBRERICEATED, HERMOETH U e lofiR & 283 h i S,

B MRS HEOIRMicR L, LioffAfickaicssbhs, £k LTR
P oM T, EREAERL YR FTRHICHEFZMED e UTRAY, BEHRoD
ER RIS B L TH VBRI L, KoE BEdhTHRILbDLBbh3, &
At M IZL T IR RBER S LD oD TH S ),

(b) Aimilk

BIHE DN 2 HERREAE KT 2 D & UTAHTHFSHER Uico AEMIZGEKRTH D, i
T SISO M S > THWT, IR TR TMICHN BENEET 201G U TR
TRENADBEEAERONIE . TYEFA L, 472706, v=, SMAREDRAR:
LUET Do FEIE 200m WA TH B, THOFAEFDE SR« b8 &Ii3Ba0E,
LHDTEIE « ST & PR A IRIC S 3 o BRI TRITRTHMI YD 272 b D
B8, ATHARCE B &k dsle~E AR IR M o 7 E Wb B o HHID S I6EBAT & T B
NEHEh, HRIEDPSHANAP > TR T THH Do
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LA EHBHNTRDEOHIKICKE LMD S (Fig. 23)o —ITHMHI OB ILILH
HOLDICHANTRHERICESERIICZ UL, RIESTINENZ D, HHOINFRIZBIR
FEAFOWE LFMT, I OHTID SMEN TS EHEI 5N B, BER
FEAEHIMEREARICRE Sh 2 BTROBM 5K 5,

YR O EAT B EDMNIIE, DEB X UBEDHUIRIT K E I 0. WHNIC
AT 78 <, BT 1 B BRI & AT M O HERERE DS W iz AT Ikt B 1 Bk
FHADifiic k > THE LD TH S50

(e) &yl

w3 &, AERICET 20 3HFHREERK TS b & LT, /MM Lic
SEATARRE AR IR A%, RS LOE TR M S Eh IR LT W3 A
FRARIH B 02T v 3 = P DENYESN T, RITTUEEIRE S, TokELIULR %
G JFUMTR I vA v o Y RDEDRIESFH UL, DFEDLEMS bR EZNT 5,
WM& b 400m W TH B,

VR, SR EOWEEMHETIE 3 bICARIT, RO —ARRHE TRRT v
I—-ZXPD 4 4 FIIRT 5o %iMl « LBHIB L UED CM 44 + 75 2 & QDa-Md 4 4
Y75 Lo IK, F2IRHDORITETUROHERY S HMIEh 5. JEYINMIE Turbidite 41
ZRU, TOWHEBAND 4 4 7RIET B0 Wi STITIRIND - THIK D S Mk ~BAL L,
Frddii & UTURUD S W~ M ED dh, WHITHNEL L Tvice &%
TTo BMHDHIKIKDNWTAB &, WLMTRIMUIMSHOATISHk LIz DML L,
IR TR D A TR & D KRBTk L D MF 1,

Lo kS, wilibBiz, FAOTTHMPA LM & EHRMERIO LT bibEoms
OHIKD LT REREMND S Fie, MUNNKOPTEEMEIMFEDNIEENT D
YR BEDENE, THOSDYMRRBRDOE I RBWIShE, Thbb, wililticis 3
&, VIR IS0 & IF oM A 3 & o I IO RS R HF 2 K 3 2 IS5 & LT D
N3o ATMIESH B WO RNHHEDRENIT S ISFIMHEE LT O d L nds, Ehdtdyln
PHEIR & 28 2 72D IS > THOTH D Do TDEFID S RIT AL ST ITHEL IR
ISk T 2Rl s h, TCELDF N E HB ORIGIRICEIEMEIBIE Uic, —77,
ISTIOW HITIZ MBI O U STICIR IS A HERIIE N H o T, Z CICHBUNEMIERI UIzo LSF
RIBH S SO TENIT EUITICE S N D3, JRMAERT T IR M A B X TIb A
B LT OISR TR P NNFO IR S O IT UM S Fh » TR N T X
12DTHAHADo

d Fy+v—7zIt

FY 4 — 23, FTHAERMIREL D YT HIELOW 4 RN 2R T 5 1M &
UTRRN & LRGN AHERT Uico Ml BUHFIRBRAE T &ML sh b, &RNITRIE,
WBFAMGROLMEZDOHTITh T LTS obhBIRTES, WRMICKANCEsbh
3 (FHRIZBWUFAOHEB DI DAY, HIOLE D TRIMERK 60m THY, i &
TUAMIILNE D123, LRGN LRGN TIHUNE TR SIS, BENMICES
Micssbh b, FILid#H 400m T, EERE U, FUAZMNED Ehb T ITED A
55,
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ERFMDERZ, RBZL0E, LZohcBY Tl FEBPLEL BERAROSWHWERHE
Tyl DE4FICRTS. ERFIFRDAERISAKD S BRHUDL 4 748, BEREO24 7
M5THB. THOHBEFHDO DO LRSS LI UHRERTH, » ) ERELEDLL
T3, BEAREE»SOBRBPLE B T EERTOD S LIz,

(e) ity

AT R E LCIRMEN EREFNHD, BELOSSHFREERZLTHWS, @
BRI HF MO RALEEROICHMIL, SRMODEHENENEEATEE . MERY
600m T, FREF, WAEN, TUAN, DEFONUTTES . MEMIZNT RO I ICHE
THRBRMT, FE#H400m, PEZEEEL, BEEVARARRBIDLEDICHE B,
5o FTHOD ERENEICEAIDS, %« BEWFE S ERZNMOHARICEATS
BbhTind, WFHRITHRENEBL E L -8 4 M TN ERISREELTE
b, FEFEME, MRS, SHTHY, MRBRENCEHIOHTH S, MHICD
TREHFEINFORELEHMETHS C EICHR Uz MiETBEICE W TIR-R Y
b hpsibp s bl o3 Ltz h s, '

WBFOWERERT Y v r D2 4 7TEEAEREDON, H ) ERILES, BRFEL
TRAKREFNS . HITHE UTKRER, L IEMBFIOTMIES LI EE2RT,
BEFOWAERARHAD A 7HTHE, BRHUEDO2 4 FH6MERL TS, HFELTIRK
HaSl QRPCAH) #23.1%b8Eh5, HRFM LTS L, # ) BRAAPEL, FEIE
#» (1978, p 142) MBXT B LS, KINABORBHE UTOEMESL D R&Ep o7
TEERTOMPSLNIE N, :

)  WlFk g~ > 4

MRS P S~ b+ 4 WA YTIE, ATERE 6 IR RELERETIHEELTY
HIR D ALIBIC W BIRIF, B« MMIRZNFMAHERI LT 05, ZIRISEEOBEBICIEZYD,
Wi, HE, DEHBERD SR AMIE 1,000 m O RFTH 5, MO TR
EROXABEZZH UOVERABEETEE O, TRICHEMPZ2VRIBEEREETS &
ZATR, ZhokHUTRANBRICSH S, TbDB, FAML D SHEFRABAICIEIND,
RAER LA =5 o ZUTHRILA DD TH S, ZNRRF—EE 4 VEEES. &
RO W TIRIED STHAOEHHH (WA UhAohisho7cd, Ed (1974) BFEMHE
- DS MADEMFEMRYETH D, WHIKHD - TR UREWICREL LS LT3,
WA o 1AL D FZAE L IICHI SRR I hE3TH S0

ZNEOHFROLEF I LBEFOHRNENH 5, COHMFIE 1,000m P EikdB ki
WIRE U, Y P EBLURDE) »olsh, ZNFHEOEMOEMYE L, TR
I QUKD MR S WHERIR OFEETRR TI2DICHN LT, BERMIZEN
LicHigiLicbDTHAH S,

RERFNDATRIORMDO S BAMBERTY v rD 24 7RIET 5. —F, ZNEDE
BARR247TEEAENED SO, BRRRIL ORI vy o rROBECRESN S,
HIEFGDSHBoNIe CM #4475 A3 ERKICLE 2 —-C& 4 VTHHC EERTS
BEOBMIKREAD &, TROBEFICHNTEHE~PEKEETBPIZIBRP LTS,
Lo Eid, DEHREBOTERARBPIE W LITHET 5, BBFA LT L ZINFGO
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DEBERIEDN YD, AR—FER—I VA 3HOIILICBOTHENLENS
v (Fig. 129),

3. ACHEER

NUHBIR DO BN HBRITOWTIR, WAD B, Wi BEOMMILERRLTED,
HEVZ L ZBRSNL . AIERIBTALL D VAN AN, ATHHEASILE, SlkE s
ARG« AR « EHbMic T Shb,

(a) wiani

ZALFNEERG, SARAERY S XS X UGN DR A > 23— T 3 B /S BEE Rk
BEWRE LTNARKDHEEI LT WS JIAFMILH 400m+T, Fra =L
AR EDOFRETHUST oh, FOKEZKE » BEULTAZET 5,

DHAUKES B &, WA ORFOMITIN LTI B, WADLTYD I UL B D HERY
MTHBEERRLTNS, HUKE UTIE, WNHER NI [ERMIcE ¢ (65.1%~
80.3%), Mt~k K GHIOEATIUIDF IR B DITT E D, dEEUEH YO09 ki
9.5%HENAT LICIEWTNETH Y, JLIMHERERYNE, MRS DRIR A vt =t
D Lb—eihlism T Ubh 3,

(b) Armik

NE R LA AT LR (F)1E 350 m) MHERIL TV 5. EOHEIE, NAKER
B, FHUSCEMRIEATHT, BROEIME U otz &2 0bas, NAFERBELT
BRIBELEY, PTHLEIRKILEFMMMUT NS, FHEG/ 2 ) ERoLtitdiin
JTIR3.6TH -7 DIT/\EILINTIZS5.8&75 D, [ HIE» (1978, p 142) AHENRTNB LS
I, BElE LT XIVEHIOTIMRIERE Lic Eatkitsh s,

(e) il

Wi, FF/G0IN IR TR EATHRAMMBDO D, DT LIngsfr &R
L2 BB EE S > T/MUNRIER Y, S oI LT LRSS X U
LoWEITH D 5 RO BIERTRT 3 MM RBA%E b - TEIHMBLIE S (RAEh,
1964) o

CRBAN (W)L 800m) 1E, KT ENNBITEH B W IF—BBAMET TN B IEM LN
IPaIC &k - TR S, BIEREROTIZIERMTRE SN 5o BEHIL A\l &
DRIML (34.2%), R KA BPROZLE TS, FEA /7 ) LEOLEIT.8
LD, KILEHMOUBHE UTOITIRIENE ST LT EE5T . BMADOBURES
5 &, HNHERUABIM60% A 5DIETE 0D, ik~ kAN AFicE T3 &
DHERMUTED, 5101 LTRSS MELERBEDBOhG,
SR A & BRARFRADNTHIT B0 SRINAE LD R0 DT, /AL
MAEKRD S Bt e LIEULAEERTOIE L, DEITHEBANMI D ARSI FAMRIML,
HHUDEY LT 0B, fHER/ 7 ) RO 3.3 &80, Kl b5 -TH
CBTERY, PHATE LTOKILEHOTIMIEMETF Lz Etbh b, 7 ) ERELtAHF
DUENBSHMUTHEDT, EEHDIIRIERVI B -72THA5,

WHIM (RS 150m 55) BBREEDEERETINNTH S, DERAMEMITERICE
ATOT, B~ RERNOIKITE LTOTIMIESM LT B Y, 7 ) BEBTFLO
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EDHE LY b < (Fig. 9D, BER /7 ) RADRKIZ2.2T, KUWERRII% LAY,
AT B 5 & D & S IRKINVEFIOTMERET U, Db - TIEMEFDORHBMEIH Ui
LBbNE. TOCZ LRBEOHARTHEMETMIAFMBICARARLY BT 2D
HobhTinb,
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