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KO Bk e BT AR 5 BB T, KRB
KREWRTF LD IRTF & A, BEIC SAFHC LD
BEL T SRR, B - BRI, ¥R, B
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» Y a EOMD K — € XA ML VA Ty i 5B
eWEIES, B%F 6, AETRLESRRCRES
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L BRI L DTHD L. AMAERO BRI
BT, T R s BBEHE L oob B e




s

BEU TR S NI HEREE DN D & e eI 4t o <
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*@15&fv4vy¢%,::fm,”%ﬁﬂ7v4v
Yy r ARSI L L LS. :
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W), A - E A NI R R U, <
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T, ERENESSEITC L V&R, — Bl
BERRIKTH D, BEIRELST, FHREKE 35%
hyby L &I 40% TS &5 (Sikka=et al, 1961 ;
GaNyu and SRIVASTAVA, 1962; CUMMINS, 1962 e &),
BOR, $E—LEBO v 4 (Viqueque) BB O
FRLFE e LB & 5 37 5 LS 12 d has
; ‘;ﬁiﬁﬁﬁ%~%ﬁmfﬁkswéi?%@ﬁ
MV AY vyt ThHHE L RNERS R &S
”37%52851‘7%, %E*)ﬁﬁfﬁﬁhl o T Ehiz b5 X 57
,;E%?iﬁﬂo BT LB RS -(AUDLEY-CHAR-

S osve Ry (Franciscan) @ WD,

LES, 1967)..

"@“7V47;¢”m Wbﬁ&@@h%&ékﬁ
@%m%owﬁD&%%Lﬁ%Lt LIRS O BB
CRELTWS. @&1&6# %@ﬁ%ﬁ#ﬁm#&z
Mnab5ﬁbk akﬁ%Lt%oknbhfué
EE%%Tﬁ%&%ﬁiﬁ%%%<.Eﬁkwﬁﬁ713
Hy %L%@fﬁl.Qhé?é FEAEFISL

~ﬂk&%%ﬁ?ﬁ1m,AEE®M%&ﬁﬁb TLB,

%ﬁ%@ﬁ?ﬁ—ﬁWﬂ@E@ X5 73: MERRY L l,w;ﬁj:ma
ibt65 S
== ——=F 70) “Aure Trough greywacke 1%, xy 4

‘¢7%E®7v47/#kl<MTb6&Lbhfb

ﬁx%hkbf%%?ﬁﬁf%% B DIz & A LR,
Eﬁ%ﬁﬁa,klv4wsutéohﬁﬁ BERD
HEREI DD, E%mﬂ&001%h%§bkm_
ERb s (EDWARDS 1947).
CEOfh, BHOET » LMY ORIC, “&Eﬂ
7V47/#”Ebb%hmﬂbﬁﬁ%%oh ﬁ#
tb%é =
uto;5&@%%§a&t%¢w;%4@af@5.
ST, ma@h&m;“yv4v,&”0%§m#,
%&a,%amaogma%,Bi@ﬁé@Mh@Ié
HIBRES, W, “MERERE 7L, O, TRE,
§MEE&®kME&bot%©ﬁ6t5——O§D,
%Eﬁa§®m%1%6-§A%m%&Lt
B

LU, “PUA Ty 0 o0 B B
ﬁ%ﬁ@%@%bu&V%%k&%kb@ P
UbIETEMBE T H 5 & 2R BreLs, BRI TE R
R, TERBIRE, THARE, LeozaBpre, [/
BORFEE (Zho0, FiEEAYEERS LTS
FEREEE D 2L 5DT, & & TRIEHEEE L LAY
AL TCOBHETY, BH, RECLE, Labl
FEREECE EBERTES - ERBVIE. ZDLS
A ,%E%%,Lﬁbmh&@%;k%ihé L
hb,%%é& %@%A@aﬁﬁurﬁagaﬁié
5.
%%,wﬁfTbtiék,ﬁﬁm»w/©7v47
z#m,E%,ﬁE,%IUT%EEE#%%&Dﬁ&,
EOFEEDEERIEHEEEY R LD TE S0 L
DRED LR TS S Uy s ok — <L = 5 0
TAn— R, L ECHE D DBROEES LT b At
ZEBBD.
%%ﬁﬁaﬁ%ﬁa&%a“yv47/7”@mm
ZDOWE




247

JEAER S E AT

LA

UNDA ENVIRONMENT “ ' vd ¥ o & " ey g 5y U A Ty & Vs OB it
(%*m/xw77w7%~5//13 FREHLOWE)

CLINO ENVIRONMENT . K\L FS VAT A E A

‘ NE T

CREB LA T N m———s s AR

FONDO ENVIRONMENT 2 Y A TS S 2 T ;?ﬂ?’/fé;) ‘
g En e~ VAHERTRS v AT o7

a—1
EFA Py gy
UNDA ENVIRONMENT = “AE# 7 14 A —~—> “HTTVAT Gy
labile ss o
(o9 R)E) R
CLINO ENVIRONMENT (BRD “79 ,va" OibE)
. “%%4&v47;7" : TR
FONDO ENVIRONMENT (v Y wﬂig@%) — EBERHRA L B ER
e Chie —> REHMTRC X BT
- ; ; ;

Foa R a JFFIEMEEMRELY I ORE “/vAiv ey’ (Diﬁiﬂ
a-1 jﬁﬁﬁﬁ‘;—}c%b‘%é a-2 iﬁfﬁﬁﬁ‘d‘§b 2Nt

e LA TR

L

UNDA ENVIRONMENT T — - : “CEEEME "

\\ M (%E®\§W\m§/jﬁ)

CLINO ENVIRONMENT RO b5 )

FONDO ENVIRONMENT “rTuva—xEI o .
A PH VAR VIE)
bh—1

IEEEE AR
UNDA ENVIRONMENT TN D m X ey 7 G T 2 )
(73--/\';1/:_;> (e N, @@%),;:_

DFva—x

CBEERT VA ~XT)

CLINO ENVIRONMENT (BLDET, xOBE)

%4BH>ﬁﬁaﬁ#ﬁ%%%o“9v47/v”%®@@@%@&ﬁ?1
b1 #mankEzugs b2 EREMDIVHE :




248

1%, eSS O— MR E b - e EEE D bHE
L7=dOTHh b, TaLiaFERRO (1943) DFEHI L v,
72— R0 “deep water equivalent” THBH. L

them a2 274 2~ AEHETHS S .
%K,ﬁV{Vy#kLT%é&%mﬁ®ﬂT%6
SREH S VAT y 5 OERE LT, REHAO &
RDIVAY »rEhT . Ll B, 07 v4
7y ik, MUBBOFEOT7 L9~ 2 L B8R BEY
S THELLLDOTHY, ThEH, TEREEE LR
RUIHBE D> T B KRS (1959) 12, 2D r/v4
7y r OEAE D USERLCER, REmhFo—8
FOBERICIIIEMPIFE B DOER DL KIS D -
T EHRHEELTV S,

T4 RadihEeoo, b RERELE. 227
“EEROT A 2~ R EFR LI b DUk, HADTEREH
BOEEHCST B HEIERT, BB\ LT
LX< AbhB LT, HENET 2 - RBEOWTDH
5.

EE oy T, FEREERE b0 0L, TE
HMEBESY b oD L, COERDI 5T D
bbb DT . LA, WENEL - Bk
RBOUMAHEME TS /v Y vy r DNEBTHD &
X, ThEToNk, ~uy |, ZEE, R,
ZTOMDOFEZTELHEHLNTHES. Dz Lk, PeTTI-
JoHN (1957). =y {1k TYRRELL (1933) 2 X5 TH
DB HARIL, H<ET S MBI
TE . R o '

V WEBOL(

BRI, BB OERD BER, fego
R (U0F4, deposition) ZE 5 ¥ COBERICET 5,
WERRYB L TOERIMMEELER LD TH-7. L
2L, CumMmINs DR L7 & 5 7, WHEH OB
UEZROBECHEDHRES R, 7 1v17 55" 0O
B bhb, E\WHHELEETDS. ‘
MR X5, BERIFRE 5T\ Y
wh, HEERBEOS L OREETS. ¥1—7, B
MR LA LB D, BROFL Y2 —28( M 2
BEEODCLONH B, i b b3, BRI
HBHILHIE, BT IEE Y2 — 84 1+ O¥EE
EEVPLEEY DB Z L LFETE

(1964) o NP D 7 v 4 7 oy ER o TORIT

vz iut, clinothem 7p\ys 1L, fondthem ~o chno s AR S VB KR S R

TeR E%E@&*ﬂ&?ayv4v,¢@im@@7

CmOASLLOLED,
| BAUIGBESHR DRI LIHEIC X > ThRSh

= k’@iﬁiﬁ (o 1) TE# b HorLsterR + HEepzew -

b, BlOREEHEYC LRSI YIEFRCL ELW
BHER W D H o vk, CummINs DFUTT %4 J1/s
PGETH D Laf~7e. Lol ,Eﬁ%#kf&%&,%
HEhicour, 118 o
txb/:7®5%ott2mm?§mv:&ﬁ,ﬁm
BHSRS. i, 0 20IE, FEORRY L REH

LTERB &, MR O AT, HEIRO%

BONF—E LA M TiEle L, Ts LA, slump deposit
S5l DThHDHEHBNWD. W OFEAEY L
Y- M ERUREEY 20T s B
ND X, 2 7 TR L B E VAT L.
Ehm@mﬁéﬁmmN%W%Lti5m%E@m5
i, BAEECTLREERS. UL, I (1962) ©
lofﬁiéht,ﬁﬁagbt:7@@<m N
ﬁﬁu&m}f
—F, MEOBELE, FWESLA 7 vy 2~

R TRRE, EODRTNBEED, —KD

BEO T (G Ta interval, » i1z Th interval
CESERHEh50THY, A—HEARTL, X0 L

(LD THIEEDOE N N7V AT v 7’ WitoTnh 5

DPREFTHD. Lo T, BELAE LTS, RE
S LTE, SR HURBRO Sr—EF 1 b
DEENL, HEDE - NIV AT vy THAHZ LD
HEVHLTI LD,
WEHRTmbhD LD, BHRoH LU ELERDT
N=ZThHD, BHOEANEDOTH, HLWHROYERY
W BRIUTEREN R E S, 44 Ve r s DT
BHVIEE BIEREWYEIBELRA L LOT IR
ChB. L7b>L, i’miﬂcf’?ﬁﬁ#@iﬂ: BB S, ZEB
UM d - 7o ZEBIT, s B

X5 s,

BIVEE TR b L O~k b b, EHRER
Bh, bELEEEBEUT, WL & QIHERT S E
SEEHRBBRLTVD. Z0EZR, [Z7v47 95D

EEOM LWL, FEBICREDOLDOTHDH, Thb

1h & R ORME 5 0 TR Lo O R (re-
organization) = X » T T&7dDTHS &5 PET-
TiIOHN (1957) D % .

L L, COMMINS: @ O 7z X 5 7, BN L
NE =R P R EEEEO Db o5 Sk
AL EBRICHEET S & ThE, TRk, BiETON
7o X i, HEEOKE X L BIE LB iRo ERE
DORERT T, BROEATHIRWERY ORI T
D, WAWSRERC X AEBEHOMNEY L b T




RS e s bicnie s 5. i Lo ow
UL, WERKE, RISHICAEICRBTE 2T
o ClTel. L, SHBOEESETED LT, 1
o & bERD HHRBO—DTHH 5.

VI % R N

REmOFLIE, FVELH S, Lhik, FHNETOHN
THEAYEAL, LRI, REEOHSY Moo=
DSOB DX EESO BT HODTT, Y ray
o DEEEOEERBALLS ERAELDOTEH-
Foo Ffo, EVERRGCL, BESENEAYINLT
BRIEFC LS N/ VAV y 7" OEROMBEC SN,

CHBORBEDIEN, NS vA4 Ty b ORREY
25 L TEEREEY oL Bbh b OKr, fEkdo
EOOMBERSS. LhL, Chithzhsehdi i
X oT, KBOZEARITLHTORTFE L L. &
T, #—1, b UESBE BRI R TIRFI
ToTEh WD L3I ENbuE, Fhit Y&~
FA N R NI UL T i OEROHE LI Rk
LCWATREER DD e o bk, L, “rva
vy r" OWSIPIGL, HIC, WEOKE SRPARD
HROMBRIRBORMNITETHTHH I Eni sk
IR A D TR & k.

X 3

AuprLy-Cuarres, M. G. (1967) Graywackes with a
primary matrix from the Viqueque formation
(Upper Miocene-Pliocene), Timor. Jfour. Sed.
Petrology, Vol. 37, 5-11. ‘

BeLperson, R.H. and A.S. LaucHTon (1966) Cor-
relation of some Atlantic turbidites.. Sedimen-

. tology, Vol. 7, 103-116. .

BOUMA, A H. (1962) Sedimentology of some flysch
deposits. Elsevier, 168 p.

ConoLry, J.R. and M. Ewing (1967) Sedimentation
in the Puerto Rico Trench. Jour. Sed. Petrology,
Vol. 37, 44-59.

Epwarps, A.B. (1950) The petrology of the Mio-
‘cene sediments of the Aure Trough, Papua.

~_Royal Soc. Victoria Proc., Vol. 60, 123-148.

Emery, K. 0., C. Bruce Heezen, and T. D. ALLEN

- (1966) Bathmetry of the eastern Mediterranean
Sediments. Deep-sea Research, Vol. 13, 173-192.

FucuTsauER, H. (1967) Die Sandstein in der Molasse
nordlich der Alpen. Geologische Rundschau,
Bd. 56, 266-300.

Ganyu; PoN. and V. K. Srivastava (1962) Occur-
rence of graywacke in the lower Siwaliks,
Sima Hills, Nature Lond., Vol. 194, 566-567,

249

BT (1965) BB, WHE4EE 213, 31-39H.

Jounson, M. A. (1965) Application of theory to an
Atlantic turbidity-current path. Sedimentology,
Vol. 7, 117-129.

Kay, M. (1951) North American geosynclines. Geol.
Soc. Amer. Memoir, No. 48.

KryniNg, P.D. (1937) Petrography and genesis of
the Siwalik Series. Awmer. Jour. Sci., 5th ser.,
Vol. 34, 422-446.

Kuenen, Ph. H. (1964) Deep Sea sands and ancient
turbidites. in A.H. Bouma and A. BROUWER
(editors), Twrbidites. :Elsevier, Amsterdam, 3-
33. : :

(1965) Value of experiments in geology.
Geologie en Mijnbouw, bhe Jaargang, 22-36.

- (1966) Matrix of turbidites: Experimental
approach. Sedimentology, Vol. 7, 267-297.
e ~ (1967) Geosynclinal sedimentation. Geo-

- logische Rundschau. Bd. 56, 1-19.

Maxivyama, J. (1954) Syntectonic construction of
geosynclinal neptons. . Mem. Coll. Sci. Univ.
Kyoto, Ser. B. Vol. 21, 115-149.

MippLETON, G. V. (1965)  Density currents experi-
ments. . Am. Assoc. Petrolewm Geologists Bull.,
Vol. 49, 351.

KB HIGER (1960) EBLIEM & BHAEMEM. AHENS,

©-15%, 18-23H..

Moorg, R.C. and D. F. MERRIAM (1965). Upper Penn-
sylvanian. cyclothems in the Kansas river
valley. Field Conference Guidebook, Geol. Soc.

. Amer. and Associated Societies. 22 p.

Nartranp, M. L. and Kuenen Ph. H. (1951) Sedi-
mentary history of the Ventura Basin, Cali-
fornia, and the action of turbidity currents.
Soc. Econ. Paleont. Mineralogists, Spec. Publ.
No, 2, 76-107.

Oxkapa, H. (1966) Non-greywacke ¢ turbidite”
sandstones in the Welsh geosyncline. Sedimen-
tology, Vol. 7, 211-232.

FEEE (1967) MR EER %Mﬁﬁﬁﬁﬁ #F
2 Vol 37, 270-276.

PoTTER, P.E. and R. Siever (1956) Source of basal
Pennsylvanian sediments in the eastern interior
basin. Jour. Geol. Vol. 64, No. 8, 4, and 5.~

Rich, J.L. (1951) Three critical environment of
deposition and criteria for recognition of rocks
deposited in each of them. Bull. Geol. Soc. Amer.
Vol. 62, 1-20.

SaNDERS, J.E. (1965) Primary. sedimentary struc-
tures formed by turbidity currents and related
resedimentation mechanisms, in G.V. Middleton
(editors), Primary sedimentary structures and
their hydrodynamic interpretation. FEcon. Pa-
leontologists Mineralogists, Spec. Pub., No. 12,
192-219,




d grain size. Mem. Coll. Sci. Univ. Kyoto,
,239-246.
(1961) Studies on sandstones in the Mai-
#1:Zone, Southwest Japan—II, Graded bed-
ding and mineral composition of sandstones of
“rfhe Maizuru Group. Mem. Coll. Sci. Univ. Kyoto,
Ser. B. Vol. 27, 293-308.
desii(1962) - Studies on sandstones in the Mai-
zuru Zone, Southwest Japan—III, Graywacke
and arkose sandstones in and out of the Mai-
zuru Zone. Mem. Coll. Sci. Univ. Kyoto, Ser. B,
Vol.. 29, 291-324.

FIEHTE, KBMIBER (1965) , ZvA Y » 7LD\ T
—FD1 N TVvAT v OR#L. FOTBROE
BE——. HWEEE, 815, 21-32H.

BERKEE - R - pRED - B EHE (1962) #
RO L "B BEEE— B OB F
LREE— (o 11). HWEH, 683, 334-340H.

Sikzzira, D.B., M. N. SazENA, S. B.. BHATIA, and S. P.
Jamn (1961) Occurence of graywacke in the
Lower Siwaliks, Sima Hills, Nature Lond., Vol.
191, 61.

Sraczka, A. and R. Unruc (1966) Sedimentary
‘structures and Petrology of some sandstone
members of the Menilite beds, Carpathians.
‘Rocz. Pol. Tow. Geol., Vol. 36, 155-180.

STAUFFER, P.H. (1967) Grain-flow deposits and
their implications, Santa Ynez Mountains,
California. Jour. Sed. Petology, Vol. 37, 487-508.

AFF—sk7, =% =a (1963) FIUWKER - )1
CBAES  KEET, RO(1967). HEREBEOAR

—%nx 4 FL#E—(1). 774 R

TALIAFERRO, N, L. (1943) Franciscan-Knoxville pro-
blem. Am. Assoc. Petroleum Geologist Bull. Vol.
27. 109-219.

Van Anper, T. H. (1958) Origin and classification
of Cretaceous, Paleocene, and Eocene sand-
stones of Western Venezuela. Bull. Amer. Ass.
Petroleum Geologists, Vol. 42, 734-763.

WALKER, R.G. (1967) Turbidite sedimentary struc-
tures and their relationship to proximal and
distal depositional environments. Jowur. Sed.
Petrology, Vol. 37, 25-43.

On “Graywacke”
Part 2 Origin of Variety of “Graywackes”
by
Tsunemasa SHIKI

(Abstract)

In this article, genetic relations between various
types of “graywackes” were investigated synthe-
tically.

Several properties which have been pointed out
by many workers as the characteristics of “gray-
wackes ”, and their meanings, were cited first.
Several concepts such as provenance factor, textural
and mineralogical maturity, mechanism of trans-
portation (fluidity factor), and *three critical en-
vironments of deposition” mentioned by Rich,
were summarized in their mutual relations,

The origin of variety of “graywackes” was then
explained successfully using the above concepts or
ideas as shown in the schematized models of
Figure 4.

Post depositional alteration or diagenesis was
mentioned in connection with the origin of clay
matrix of graywackes.
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