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Origin of a silicified wood-bearing bed in the nonmarine early

Oligocene Tsuyazaki Formation, North Kyushu

Takashi Saxai, Katsuro Morivama,Shinjiro Kuroki and Sang-geon Seo

Abstract

An impressive silicified wood-bearing bed occurs in the upper part of the nonmarine early
Oligocene Tsuyazaki Formation, north of Fukuoka, North Kyushu. This paper describes the
internal structures, wood trunk fabric and vitrinite reflectance (Ro)of the bed. The depositional
facies, facies distribution, paleocurrent patterns of the under-and overlying successions are also
examined to confirm the origin and depositional environment of the bed.

The wood bed includes volcano-clastic sediments abundantly and shows disorganized
pebbly sandstone facies with inversely graded and scaly cleaved pebbly siltstone at the base,
massive pebbly sandstone at the middle and the upper part, and flow folds at the top. Wood
trunks seem to be accumulated in the lower middle part of the bed, and vary in size and
frequency both vertically and laterally. They show a collisonal fabric pattern nearly parallel to
the paleocurrent, judging from cross-stratifications of the water-laid sediments below and above
the bed. A variety of Ro frequency relationship among vitrinite, semifusinite and fusinite
contained, may imply a hybrid origin for the coaliferous materials in the bed. Those lines of
evidence indicate clearly that the bed is comparable to a non-channelized, lobe-like debris flow
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deposits, which were emplaced on the flood-plain originally.
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Fig.2 Lithologic map of the northern part of Koinoura Coast, showing the distributions of
major facies, silicified wood-bearing bed, and basal contact of major channels. 1 to 8:

locations for measured sections.
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Fig.3  Columnar sections showing lateral changes of facies and bed thickness in the upper part
of the Tsuyazaki Formation along the northern part of Koinoura Coast. Unit I and II are
comparable to a channel-flood plain and a distal alluvial fan sequences, respectively.
Silicified wood-bearing bed shows a lobate sheet with a flat base. Location of sections

shown in Fig. 2.
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Fig.4 A basal contact of the silicified wood-bearing
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sorted siltstone at the base without wood

trunks and larger gravels.



EEBEHOEAREORE 73

2o TiE, BOMRE (BE) AR, SRMEOR
#, H#rZThZN, a, b, cEILEZHEL, Fig. 6-A
WRT & T, #E, BEEARBTEDS>OMNE, #5
DML VTERAEDT -5 R INEL 7.

29, BREOVAXSHEDHMIIDOVTATAHS
L, BOERDSMICEL, FH/REIZ0.3cm TH 2
(Fig. 6-B, C). #5813, b-c | % 1ZIZEH I FATICE
FILTWw3, 72, EZHEIROBR Y — > 2R
T EMNZ L, EIISREARTHOL TAES AV
YA B XUELD S OWEWE & FEOREY * #
59, AKFEAETREADWTREDZHES 23R
v, SREF RIS B RS e b
H5H, IhoDEENS, BREORHEEFECHERE
PRELL: O LRI oS, BEORELE,
TTHROBENELEMH ERELEE, c#HicDOnT
10~80% D& T L, FH0%TH % (Fig. 7).
AREECHHE SN BBRON, REEE2ERLIRA
BRI HI50em WET 3. 2B, BEEAROBER X ELE
AxZF3LENCAELCTE Y, BFOFEIMOREE
RELIC X BEEOREER L L HICRBEEOKRE %
Zle LTHATWS LHESNS, &/, BREA
PREESIZ, EE L SERMUE OFEEOBERIE

DEERRT L LARY, LaL, ZOHEFIZIZ
HEOMILGLEENTED, HEEICRENLHE
DHEECRFELEBREEHOITROEAEBR CEE
HRHEBOHEEZERT 208 »IIMETE 2,
HAERBEAABTO S 2 MU CHESNTET S
Zrignwn, —ic, BEChHI-IRBYICEESN
TEL, #hBEENEET 22 i3z, HEEAR
DLUARIENTHD, TOHEECIIAFER S FICEE
FENCE»NHD SND, 72T, ZOE{LEBKT
%72 W BEKE CEAKRBTEY 588 £ TOERE
EFRICHBEBEE LBEERRE L, BERBREZD
BAC L > TELT 3 (Fig.3) DT, A»51ETOD
IDDFMIMIE L, BERBTE,PSEENIE
{EROME E TOER I L7 (Fig.8). #hTth
OHADEHIEIZFH 3 m TH 5, HERBRE LT,
HEARE—BICFTEELCEE IS, 20~50cm D
B BWTHENLS, %7, BEAOER, EHCH
Do THAL, 1~2 mOUEBETERALELZD, 561
i ED» - TRECHEA T 2EME b D, ElA%
—DODBE Bz L7HE, TH Tkt EETE
O E T, ZOERZBERE COBAOHIR
FEELHFML TS (Fig.9).

Fig.5 Note the northwesterly dipping of axial planes.

Slump folds in the uppermost part of the

silicified wood-bearing bed at location H in

Fig. 6.
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Fig. 8

Orientation of wood trunks. Letter A to I:
locations for measuring of wood trunks. Each

location about 2 meters in width.
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location.

MBS ERT 2 TEHCHEENAR S <, LBMOMAMETI
NEEEE 3 (Fig.3). F ¥ YA NVOIRBIETET, &
/NT0m, FAL50m 2L EWEL, 3~4 m DES HHEE
a5, MAAENESET 3 Lo EEREYIE, Mg
DI/ BEEDENKREL, NEPBEOMAZELE
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DO/ TEEES 2 (B 21F, Section 1, 5),
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sinuosity 2 "B T %, 2o LIZIZE—BRICHIRY
2 HEWAE (Facies St, Sp) O TERIEF v > 2
HThHD, BEAERBES D DR DR oMk
BEHERRY) (crevasse splay deposits) IZHETE 3,
HHEER (Fig.12) 5%, I OHBEYEERE»S
DORNIZ X > TEEKEI I Z EREh, BRERHD
REIERACHEE T 2WETII RS, L ERAL
MELEHESNAFEEIIRD 55, EEEEI
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Fig.10 Relationship between the inclination and
azimuth of wood trunks and the distance from
the base. Upcurrent facing of wood trunks in
the upper seems to coincide with the asym-
metry of slump fold in the bed (Fig. 10) and the
dominant paleoflow direction of the sequence
(Fig. 11).

ward ; cross, northward or southward. Loca-

Open square, westward ; dot, east-

tions E and F shown in Fig. 6.
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Fig.11 Relationship between Ro reflectance of organic
matter and frequency in the silicified wood-
bearing bed. Data from the silicified woods in
the upper (1), middle (2) and lower part (3) of
the “silicified wood-bearing bed”, and from

those in the underlying siltstone bed (4).
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—7%, 2=y MLIZWEHEY (Facies Sp, Sh) #

FELMHEBRE L, Fryrar R BEERS L,

KROFELZT-REE2Z T - REHREY (Facies
Fm) L DETROEB 22T Emn, ¥— MROHE
BEYIH E8 3 2 KigiH O R BRI R it T =
5.

EEARBOER
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INF TIARBIC MM T 2 L RBORZEIC DN
T, B2O0DELZRENIFENTEL, RE(1964)
BHEALARSREHERY R ICET 2L, Z2LTZ0%
SHEIRDER» 2 50, BEROL DRI R,
POURBRED SR LI Lo s, AEHEEYICH:
beEz I, —H, BEEARBRAKLUBRBYICEA, %
EOZIUEBERPELRZEATHWS, 72, ElARE
MHE P EBERETRIE T2 L 2R EhE 7 2 —
VA MBERL TS (ERE, 1964). ¥ (1991)
BohE2FELHNE LT, ZoMELILBEMNOEE

Distinctive paralel and low-angle
planar cross-stratified
v.c ss and cgl

Overturned flow (slump) folds

Massive pebbly sandstone ;
including siicified wood trunks
and fragments in slightly
coarser matrix

’__—Inverse grading
7~ Scaly cleaved pebbly siltstone

/_____—— Black coaly mudstone
+—— Normally graded beds

o
{ T

Meters

Fig. 12 Summalized columnar section of the silicified
wood-bearing bed. The bed shows some inter-
nal structures, indicating an unchannelized

debris flow lobe deposit on the flood plane.

ERHCIEBIC AT 5 KRB 2 KRRy FE
T% ALz,

AR O%E, MEEEZ LIE L IEMECHER T
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e IEREOHBEEBRE 2RI LRy ens
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HICHERT 2 EARE—8, flZ1E, v27ya v TF
=il (Flg 3) TROHGNBIBEE R,

. KEEmHEY O TR RHEED D

Xm&%%%%f%&%&%t?%ﬁﬁ%@ﬁm
ZDRIEB KT 2D L L IZFHERE RS AT epiclas-
tic EEY 2O 2T 2 2 i LI U ITHEE
EEES, KRR E T 5 RE (BEH, 1991) 0 F
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Fig.13 Paleocurrent data of the upper part of the
Tsuyazaki Formation at the northern part of
Koinoura Coast. A-C: Trough cross stratifica-
tions in the Unit I. A : Channel-fill sequence
(mainly Facies Gt and Gp) in the lower part, B
and C: Crevass splay deposits (Facies St and
Sp) and small channels (Facies St) in the middle
(B) and upper part (C) of the unit. D: Low-
angle trough cross-stratification (Facies Sp and
St) in the distal alluvial fan depf)sits, and D:
Sole marks in the Unit II. Locabt‘:ion E shown

with star mark in Fig. 3.
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