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Sedimentary Structures of Sandy Flysch Deposits at the Coast
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(Received Sep. 16, 1969)

Abstract

Turbidite theory was proposed by Kuenen and Micriorint in 1950, and it has become
a famous theory for geosynclinal sedimentation. In 1962, Bouma presented the method of
description of sedimentary properties by symbolism: He succeeded to describe a lot of properties
of geosynclinal sediments by many adequate symbols in graphic logs. Furthermore, from field
evidences he proposed the hypothesis of complete sequence (from the bottom a interval to
th’e top e interval) of turbidite, which is called in this paper the “Bouma’s model”.

In this paper the writers described the sedimentary properties of sandy flysch deposits of

the Muro group at the Kirimezaki, Wakayama Pref. by “Bouma’s symbols” in graphic logs.
The Muro group is the Palecgene to the lower Mioccene and occupies the late stage of the
Shimanto geosyncline. At the Kirimezaki there distributes a comparatively upper part of the
group, and a continuous succession of well exposed strata and composit sequences of turbidites
can be seen. The sandy flysches of this district have some properties of fluxoturbidite or
proximal turbidite. In this work we ascertained that Bouma’s symbols were very available
and profitable, although we added some new symbols for describing the Japanese geosynchnal” b
sediments more adequately. Some comments were written in this paper. .
The Bouma’s model can be applied to the geosynclinal sediments in the Muro c'rroup‘k
But we have some cases against this model, for instance there are examples lackmg b o
interval (in some cases d interval) in seemmgly continuous sequences, and also those havm
some structures in a interval in addition to graded structure. Notw1thstand1ng these e
tions we think Bouma’s model, which follows to Kuenen’s turbldlte theor '

correct, and is adaptable to the geosynclinal sediments in Japan.
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WY B turbidity current €k - T, HALERIEDR
FEIND 5o DT &AH Kuenen and MIGLIORINI
(1950) Ik - THRBESITLE, 2—244 b ON
BHRHE DB VA ILEMNE  OEZICE - T
R ENTE T, H TS Bouma (1962, 1964) |2
Alpes Maritimes EOMDT Y v 2Dy —~EL L b
KON TLhOUSIFRL, HENSEEDIED L
T —EDHANES S 2 C EX R Uic, T TIRIY
DD S “SELNAFFER ; complete sequence” 1T
B ONAHANEE “Bouma ORER” LMEZC Licd
Do TOMAMER, &, HEHRO2—E5 4 MC
DOTHHORE OHER ST LIRRET L, #hos
BAENICESCEICE - TRESNEBDTE S, =
WA T Bouma SR LcbDiE, & &b &3
B97S “HENTFEER ;5 composit sequence” (Durr
and WaLToN, 1962) THY, £ DEEICHBIOTHL
FTUBMHIRD 2 — 54 MTHTIEE 205084
DHDTIEIL, L LKL, 2hiEchETIRE
B, EBEINiED “sequence”, E0 “cycle” i
% LT model (ideal) 19734z & o & 3T X
NHESDTH ot £ LTSS, HHE, BEDHED
ERE 2D EHD £ — C 44 MEDNTEDE &
DIEZBEMHD SN DDOH 5,

BUE ERREIC DT T D & D HEE o5l S e
CEOERR, ThAMBLVECEE (5150
AR T OBED IKETF - fAkIC ST &1
£oT, 2—E41 F OHEEHRBOE R AN
HRERD LICE{ BEAEZ -2 210 EH 5,

& 554, Bouma OERAS, FTICHEET b
DTEBPEIPEND TELDNTR, 4%
HICEL DREBLETHAS 5, Lhl, hIh
TRk, SBRMAEHD S —© 21 b ORI,
HRED BRI EE PE T2 Hic-THE,
Bouma O~z S 75 BB IS OB D
A 2 & LIZ IR, © Dk S T
W& BIC—S A R OB & LTI, B
FD 71 v = BHHHIC >0To Tl - Gk
(1965, 1968) DBFE! &5 50 ZHITE L — &
£4 T EJE 1L IC DT 2 DR BRSO
% 30km Kbl - THBIR L, BET5C &
BB LTV,

HHSR, PRTENEFFEO7Y vy a0

HERREE IC B A 72 S T A O SR SR A TR
THIEPTT7 Y v ¥ - ORI - SMEEHERBE AT L
T s, 19654FELISRE M O LRkl B8 B s
DBH7 ) v ¥ - OHEREIEE ORI 2 R4 TS
oo PTHHICIEHIAFISE O K B OHEE M T
LTz, AHIRICASNZBEZ ) v v aid, 20
EHD OALKBEHONR EMICEY T3 LEZ 5N
%o % OHMEHEERETEZ U NT0°W TIh~2ER
U, &EsE LT, BRIICFEHR LTV S, &<
WAHIBOD 7 ) v v 2 TREETAHS OMEON
WS ERNICER T2 ks &, T8
@R O PEBES O KCETL AL & B IND
TEREDRS, 2—E84 FOMEEREEHRE TS L

TR S BHIRANE TS B

BouMa 254 —EX4 b O NIBHEFH S 2 HI% 4 2
LT, BEICKEHEEAD, IndkSTERET
B EiFXlmenTnd, CohAEEL, EE
SIZCOWIRERI LD BICHTI-T, =3 Bouma @
BB LcEEB o AEE8) TREIC X AEHEOTS
PEERE Ulco WIER Bk EITh b, EICERL
SNTOIRORIEED > THBA, EEICK 5%
DEIEE N 5720 LD TEI TS BIRED~T
BT &I, BAETLoDH AUk ET
DOHEFEIE DT D I-DICERTEHEHD EEbh b,

C ORI LR EMNEGT a7 v—7", 1%
T U v — 7, FHERIRDE 7 v— 7 D F 4 1C
EE), FHEHAE s, CCREL LB LB B,

135° 13

Z

o Wakayama

£
Gobs
Tanabe
KIRIMEZAKI
(.) . , L km U
Fig. 1. Index map.

— 32 —




MFLEY B IFERICRET AWE TV v v 2 OIS

I Bouma ORSICLBRREZOFRM

00 K A R EE BouMa and Norta (1961),
BmMAG%DKJafmﬂéﬂ,cnmﬁwt%h

EIRER AR SR E BT T 5, FEEICHIELE
nkl%mm<w%)@ﬁﬁi§<@ﬁ%@%&%%
BizEHLTNE, FE 5%, 12w, BouMa (1962)

DD ENTRID - Fo LOERENT N EE Z ERIC
HHELTHN, CORSRERMCATREIITD

stee EHEOWEMBRDOT7 Y v ¥ 2 BFRT BDIC
B2, 3085 LORSEMCTIE, 2k
LTRlDbDIREZZTNIRE SROERIIIEEAL
DOREEIT OO THDER O, Bouma OISR
TELHIBNTVAA BT, s oS0k
BOEED 7DD, ThEANG T EEERLETS
DL UAZEMTHAS D,
VEFERICRET ZHE T v v = OHERIREE
F & LT Bouma OEEICE » TRk Lc b 0 EHK
RT. COMDIEEZEL T, TEERVIRRE
DMHFES PERTBEEERABICGIRTE 2 EDRT
ELDTHATHD C LMD ST,

Lol, 2, SEETOLMELZEI I ER
bhaslEsdb, RTIiICR~5

W3 shale patch & XidNn5 dold, Bouma
DEEICIN D clay pebble % clay nest &iZH5d
Lb—H LIS ICEbND, COWRPESICH
& TlAJ5{ shale patch zone #35 turbidite fRiCip7E
DOAFARSLND T EBH &R EE8mL
7“. (‘fﬂE Notation ZJB).

Jﬁﬁ;h IFBLETIR O E/E I BouMa 1T & - TR %

jﬁ L f\_,k”hkthology DETATHELD B, Zn%zH
ECHARRICERITTEE & 3753 7o IO & 7o IS EL S 2 8

U7z (1% Notation %J&).
BEEOHFEMER SIS, 20 < b LR
PHTET S EOBANS 5. IEBOBAITE, B
AERNE CELOHEERAZ Y TV E0T, il
DObhHSROBDREINTHEREDDETED LI,
L LEhbORREBBETHA D EBZ 515,
Bouma (SO E 2 h 5 A IKINIC
ERL7cbD &2 KH LIFREEER TS, —T7,
ﬂ¢f@?<?ﬁ®ﬂ@@§ﬂi%ﬁ@iim@bb
mbuﬁ%bfwém,c@camﬁmti&®lf
%3RO TRTSEIL T,

&3 555 I BT current ripple lamination
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BouMa DEHIC K 3 cross bedding &: cross lami-
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DI U THEOREOESE LD E R
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Table 1. Relation between thickness of layer and sequence type.
(upper truncated layers omitted)

Layer k Total Ta-e | Taee | Ta-
thickness -| number of | Ta-e <fb) (fl> (fl d"; Ta,b,e| Ta,e | Tac | Th-e |Thc,e| The | Tcwe | Tc,e | Td, e
in cm layers ¢ .
0— 2 1 1
2— 4 11 5 6
4— 10 22 2 2 1 13 4 2
=
10— 20 17 2 4 1 1 3 1 5 Fﬁ“
= <
20— 40 10 7 1 1 1 -
40—100 21 14 1 1 1 1 1 2 &
Rl
100—200 15 8 1 1 3 2 ES
e
| Total 97 33 2 2 2 4 8 2 3 1 1 23 1 15 e
w o
- N
| &
Table 2. Relation between thickness of sandy-silty part of layer and sequence type. i—“x
guyer | Total | oo |\ Tae | Tae | Tave [Tabid Ta,¢|Ta-d| Tac | Ta-b|Ta | Thec Tb,ce| Th, e | Tb-d | Tb, ¢ | Tb | Te-e | Te, ¢ | Ted | Td-¢|Td <
in cm |of layers D) | o) | ) E
: S
0— 2 16 10 6 E
2— 4| 23 1 1 1 1] 10 1 8 :;
i
4— 10 13 3 2 1 1 1 1 1 2 1
10— 20 20 8 1 3 3 1 1 1 1 1
20— 40 9 3 1 1 2 1 1
40—100 21 13 2 1 1 2 2
100—200 15 6 1 4 2 1 1
Total 117 33 2 2 2 5 8 2 3 8 2 3 1 1 1 1 1 24 1 1 15 1




4, BEDB aWOTIEICIE granule H5—HD
AL LTAED DO T BRLER S 5, TIEDS
ERUHEREDL AHAKEELL 3 TH S, BT,
M~ O TIEICHD L 2080 2 H 3,

5. ARHHRTIE ¢ BEEE current ripple lamina-
tion & LC—E L7, 2EBObONH S, 12l
/INBELD current ripple 2K T 5, TFICHD tangen-
tial 77 foreset lamina #5785, b H—D2ILAMFER,
VHW % cross lamination T, tabular T{EH D foreset
lamina 757 ->T 5, BEVBEFEETHEL
convolution 75% 51IEN T EASAHIROEETH 5,

6. COHHR® turbidite I OWT, HWEZELE
CIORRICEE LT 2 2O BFED 6N 5,

Q) ap>dOBTETHPETH-T, ¢ HOR
EHLEONELSEVESRLD, ¢ WBBNEK
BERZORTHH S vV FETEDD, ¢ DGR
WD 2MTH B,

@) anpdbITHYT, ¢RQTTICREMED I
FE MCED->TWEED, ¢ ODRTHERIS
ICEMITIET 4 %, ¢ DIBERFITRD 1B THB.d 1
EZ1~2mm Qv b BXUMLOERPSE-T
BY, POV b~Hitn 55 374+ @GR
DE—EX4 PVEEWTZ) EDOXHIAHRE LIS,

(NZZEL turbidite BE (1m-+) 5D, (2)
DIV IICHENEE (20~30 cm) IV H L
Alpes Martimes @ turbidite #3& 5 5 DEICET B
iz Bouma OEHEN SIEBLHTRVY, 2BTH

&S ICEbIN B,

7. eMEFREMICEL S 2 D&, TIRDLEA
Sea—E4A FOEBRELTH S SO L, FIC pelagic
REDEEFATOEHETHAE, CREFATHE
B3 EEREETIBENE D,

8. WEEELFOTNOEHRBED efHoDT b— LA
%ﬁfﬁhb\’)b\’a\ TEREMONTN S, Al
. BTOBERTR e PORARL T TEL, TOTHMD
,d%&?%m7v—A%mLTiﬁ@$%KA@CA
TOBDRAHLN5,

9. EVEBOEFIRELELEeRIHOKES
BROMOEBLSL 5N5, COBATEVEEDOT

WIREL, KEWHEEPIEET AEENE. <

NoE2— LA P OHFRED b5 TEANE—E
: 0)?{?)0) T3 B HREEDSFRL
- Bouma D95 truncated bed HsAHE;TIRE
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11. Truncated bed @ 12& LT 2hDEED

VhIE ‘TR ETHOINEBIENA LN,
Z 3 BIRKENMAJER (1959) I XK - C multiple bed
% 7213 composit bed & LT B X1, WaLKER (1967)
i X »T amalgamation &XEN72BRTH5B, T
NITFROEE & LR OBEBOBESDH SEE-T
LEW, —R—WOBBICAX 28R TH B, CDE
L EZ B L aBORUCETERNRSL NI, a
DPNIRT grading BAE LD TIHAMNL Dhd b
25, %459 L Bouma OIEEAS TRESDTNEE
WZTIE,

S LB 0d 5 “HIE” 125 T pelite BZE &
S 28D turbidite ICHIKICHHN S T LS H
B T/ ED HB” OROERICH T B EAICHE
L#Jest B (shale patches) ﬁf§U%&tI?TikﬁE%&%%7r
2 M OEET turbidite Ihhld BAbdHs% T
.5 OFEFEIT WaLker (1967) KX - T%ﬁ(%‘é nT

75, BATRERRICGEN L TV 2,

12. Bouma O BRTNDE LI bEH LN
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TH b, AT bWV TAT, e DRI EEDLI
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SOBNT » LT 78, WaLker (1967) &%
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Bouma OO a i b e NDIEFHFICTE B T &1,
multiple bed DIFEEFHRNOTIE, B, FIcZDRY
T BSHE—OBEOfFcTRRELINIC LD
b5, BB, BIRMICRBELAZZHHTS, Xk
FRHOTHRETIIRAEORSBRL SN2 5EES
550 EAEmERN TS (HamBLiN, 1962), VIHIE
DEAICSFBDOC ENHD S BTHA D ‘

UL Lighs s BEo C & T Bouma DR G ES i
N5 TOH ﬁ@?éC&imﬁmmivmuﬁ
5o

PR L@/\f‘\_%}—b\@j 5, 1, 2, 7 TAE i)ﬂ‘

* PR R AR D k& 78 (10~30cm) %; Y
EORED SEEA OBRRBEEICE .
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BEDHBZHRTHA D, 6, 10, LLEFWEIFD »—
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— &4 + 2 fluxoturbidite &> proximal turbidite
VDN BE LI TERENLDICH - HEEYTH B
TELEFESH DD EEDND, COKIBERED
B, —BIEOBRRRICSELT, 4—EL4A |
OHEFEBIELYIE T3 LICEERLRBREE5Z 550 T
BY, AREICFHELOREBBETSHS
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VEIBHERED Z — 244 1 f@&hfkd%i&k
FER, Bouma OREDHEMRBEHLOTHEYTH ST
EETER LI, 727EL, BDOEE, MERLETS
BEREDNS,

Bouma DM LUIx— 24 FNEHEREEDE
i3, VEBGEROWE 7Y v v lCbHTIRE B,
7272, BEEEET LN OhOBEND B, X
12, HEOHA~DOEDORT, 2 OREOHED “Fh

&7 B, REEE c BOREICEE L T turbidite
T2 DOBMBHED 5NB T &, afPROHEREEDOE

FEREMNEEHEND, INoRUBIFEROWE Y Y
w2 s, 2 I fluxoturbidite & 2 1LY proximal
turbidite &bl d X5THKRE - THE T &I
BIRALTINA EEDLN S, Bouma OEFIT [Th%
DL B KD IR s, FIAEETHERRD
BICHERM A S > THERNATVSE] E0sb0& LT
T REHDTHH D, 4B OICHEEZED, &
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