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Résumé
On Some Ripple Marks from Northwestern Kyushid, Japan

by
Hideho Sawata

In the spring of 1952, the writer had an opportunity to study the ripple marks in the
most prominent coal field on producing strong-coking-coal in the northwestern Kydshii, Japan.

The ripples are observed in the sandstone, the upper part of ‘‘Sasebo group” of
Miocene age, in hanging wall at Higashi Entry of Nittetsu Min, Co. (Fig. 2). The sand-
stone with the ripple marks covers the coal-seam ** Matsu-ura-sanzyaku *’ (worked in the
Higashi Entry), and the mudstone which contain Corbicula matusitai Suzux: takes place of
the sandstone in some parts. The strata in this area show a monoclinal structure with
dip of 10-15° NW. :

The ripple marks observed are shown in Table 2 and Figs. 3-5. Fifty percent of
them are the water current ripples, 36 percent the wave ripples, and 14 percent the inter-
ference ripples. . - i )

The wave length of the ripples are classified into eight classes in scale -and shown
in Figs, 6-9. The prevaleﬁt one is seen 'in the wave length of 41-50mm. No charac-
teristic is known in the horizontal distribution of the wave length, . i

The amplitude of the ripples are classified into seven classes in scale and shown in
Figs. 10-13. The amplitude of the ripples, less than 5mm, occupy the half of all in fre-

" quency. No characteristic is known in the horizontal distribution in the amplitude of
ripples.

The maximum values of the wave length and amplitude of ripples amount to 2,000-
3,000 mm and 400 mm respectively. The ripple showing these values is believed to be the
“sand wave ”’. . . ) !

The ripples shown in Figs. 4 and 5 are particular ones. The former is a compound
ripple, its wave length being 350-500 mm and 50 mm. While the latter has a relatively
larger amplitude (10mm) for wave length (35mm).

The ripple index (or ratio) is shown in Figs. 14-17. The horizontal distribution of
the index is shown in Fig. 18. The maxiraum value of ripple index is known by 50 in the |

' water current ripple while the minimum one 3.5 (Fig. 5) : C
The peaks of the ripples are generally sharp, rounded, well-rounded, or their com- ‘ |
pound in prbﬁ]es (Figs. 3-5), which ran straight or curved (Fig. 3-2). Two examples of !
* the interference ripples are shown in photo. 1 and 2. - ‘
The areas contained ripples are extended mostly in 2m X 2m or more, the most . *
of them being 3m X 6m or more. The ripples on the same bedding .plane are all alike :
in type, in scale and the trends of their peaks with valleys also the same. The actual
areas of the ripples are supposed to be more larger.

The rocks on the ripples are usually fine sandstone (0.125-0.25mm in diameter) in
any case. As to the rocks underlying the ripple, excepting the .fine sandstone, no other
rocks are yet known. After R. Matsumdto and K. Kubo, sandstone, hanging wall of the
“ Matsu-ura-sanzyaku ”’ in this region, shows the grain-size graph having the peak of
0.589-0.246 mm and second peak of 0.104-0.074 mm. ’

The orientation of the ripples is shown in Figs. 19, 20 and 21. And. that of the
* g % '
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water current ripple is shown by the two orientations in the both sides of its peak (each
is-added as 1/2 time in frequency) The orientation of the magnetic one in the place at
that time is shown in Figs. 19, 20.

'If the orientations of the interference ripple are analysed, they are added to the
frequency of the water current and wave ripples. :

The most prevalent orientations of the ripples are 20-30° and 210-220° (FlgS 19,
20 & 21) which coincide roughly with the elongated course of the mudstone patches in
the sandstone tongue shown by Matsumoto and Kubo (Fig. 22), After these authors, the
elongated course of the sandstone shows the general direction of the water current in this
region, And the one of the mudstone patches suggests the local water current direction
in the sandstone tongue. Thus the prevalent orientation of the ripples rhay corresponds
to the local water current direction, in genefal, in so far the region as the ripples are
observed. : o

Fig. 21 shows the supposed direction of the local water current at the time of mark-
ing the ripples from the ripple marks and mudstone distribution. :

After Bucher, W, H. (1919) etc., the ripples described here may be formed under
the water current of 0.26-0.83 m/sec. = in velocity and 0.01-0,18m in depth. - These con- -
ditions seem to coincide with the one of water-way in a calm lagoon supposed from other

~ geologic observations.
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| FHEANEEBERN R 0 b AR & & 2 bh
oo AL TEEHOBEEET %,

2. BEOKFHE SUEBENST

T Nk B EELE B kAL T BT R Gk
1HREC 50T, TDOKE=y F v AGTED B HiE
Tk h, HERH 1,500m OficAHbh S (81 RK).

FHEI T R TYEORFCBEE SR 505, BRHINE.
Bz iE, FRE=RTH D ERERERFOWRED I
b 5 RE, WH=ZRo ke B s a0 Tl
L, Zhab i lm ocabh b boTh% (8]
ERBIVE2N), bkl O PNE=RIRIT A gant
BHTRERC BT ABRITIRIE ChH v, Z OHiEOHIEIZ
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02 Locality d sts No.

Fig. 1 Locality Map of the observed ripple marks
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‘\

& & Corbiculd matusitai S. S
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Table 1 Stratigrapic Sequence of the
“Sasebo Group’' (after
Dr. T. Ueji)

Nozima Formation

Hukui F.

Sasebo Group

Setibary F.
— <« (Coal Seam

Yunoki F. ‘“ Matu-ura-Sanzyaku’’

Nakazato F.

Ainoura F.

Kisima Group .

3. BEOHBE

3.0 APIE s\ T LB Bl X OF s hic e
JEPNE, S52FES LU EI~5RIC RLI L 57 h DT
BDo COIMCITEHETH B, The b AkERARD
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NBEZADBHECIIINDLRHEAOE DL S b DEDL
o FlFDEMIE, EFTHRCROLETHAS ) LB

I AER A FE SN, TRET A, REY
Ba‘f Z DYA R “C&lb?ﬂh}ik/ué:@'/\f@?;ﬁi&g%
T D TH D,

3.2 thDOMED 5 b, FERTEIIEIFHRIT, &
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Table 2 Observed Data on the Ripples
W.=Wave Ripple

> — PG C.=Water Current Ripple
P ) ’ I.=Interference Ripple
Fig.3-5 S.=S8and Wave
‘ ) © T.=Trunk
' Locality : | Wave : Ripple
No. (cf.| Type ngnta Length gf)”rg;’; Index
_Fig. 1) | " ° | (A)mm (a/h)
. 02 W. 095 150
~50~60""— oy C. | 265 |50-100
Fig.3-2 Fig. 3-6 03 C. 030 50
04 | W. | 227 45 | 5 9
05 W. 215 50 3 17
AR ) . v w. 215 350-500 | 20-100, 18-5
mm .
’ 1.000 - N . 06 gh 210
700" —> 07 or 040 ? 200 ?
. W,
08 do. 3102 |[100-2007?
; 09 | L 240 | 50 | 3 17
~— 700 MM —— oo P o do. 185 50 3 17
‘ T2 | - -
Fig.3-4 Fig. 3-8 ‘ 10 | or | 290?| 300
\"4
v do. 2107 300?
1 | C 010 | 50 2 25
12 W 060 200 15 13
- o v do. | 035 50 | 2|} 25
g e v | do.| 020 | 50 3| 17
Fig 4 Fig. & 13 S.?| 000 |1,000 | 150 7
. . - 14 | C. 025 | 50 2 25
BREOVEFR Lo TR S vic & & B K EREEIERD 15 L 050 50 2 | 95
MBOL B < 509, LD, KB TR 6. | W.| 050 35 10 31/
F b b, % L ORI Lo THET 5 L & i) 17 | C. 005 150 | 13-15 10
T362%, Kb DV EOWTRE 75 IR 18 do. | 028 50 1-2 50-25.
IOTHEL, 295 ERE EDT RSO RO, - - 19 do. | 070 100 | 15-20 7-5
MEAEF s £ DR Ul & SN B ZRERHEED 53 14 2 # W. 280 | 100 | 8-10|. 13-10
HENER LD B, 20 | S| o030 |20 400 | 58
#1) Water current ripple (43708, WwEY, 1931 21 w. 220 50-80 10 5-8
£t2) Wave ripple mark (43, #iil), 493 COART, HlEE 22 C. 200 50-60 5 10-12
RERHBRRTHE L AT 200 B TH 5 LD Te B, y do. 175 90-100 10 9-10
Evans, O. F. (Ripple marks aid geologists, World -
Oil, Oct. 19523k lc HEMO b &, IHMADBOL « 23 do. | 165 130 10 13
BB EL, REGIHKOBHE ETS L LT 5, EHOBE 24 do. 170 170 15 11
izizizaﬁz@ﬁmh b BN L ORD B T LEH LD 5 do. 290 0 34 13-10

AF(HHDC X AE, KGO —MoghE &2 LT, Skt
(Linguoid ripples), #iki# (Rhomboid ripple mark),
BE RS < 5 1 DRI5 5 I BT /RS e R B & 3 M3
BB IR (Current cross ripples), BERJKHIED 3

3.3 HEHOKOWTARBE, I 30~40 mm, 41

Z0vL LT AP, Woodford, A. O. (Am. J. Sc.,, 5th

LICEIREER ORSR & 5 UoTAET 5 PHIE (Interference
ripple)IBE BB 5 L3,

BREL o0 TRAFHE 2 OERBELC >0 TE THOR 25

4—(362)
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Fig..s Graph showing the frequency of
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Fig. 6 Graph showing the frequency of the wave’
lengthbof the 27 ripple mark samples
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Fig. 9 Graph showing the frequency of the
wave length of the 3 interference
ripple mark samples
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(Sand waves or tidal sand ridges) & k¢f, &%= Para-
ripples, Meta-ripples 2 ¥ DZAVRA LI TOT, HiFES
HLEDORAR b OFROWE TR ,ZDZDE LR LT 5,
Gilbert, G. K. (The transportation of debris by run-
ning water, U.S.G.S. Prof. Pap. 86, 1914)i3 “h % anti-
dunés (4FHOFFFHE) & &, Bucher, W. H. (On rip-
ples & related sedimentary surface forms and their
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BRI L LThIF bR s O, 54 M5 L0
SRR LI D ChBo BARCR LI b DI, k¥
TR ORI/ S IREENRL LR D DT, k&
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LTHED kX/cd 0T, WE 35mm, I¥E 10mm
R o o

Wk L WE L Ol oh bililE= (Ripple index or
ratio) X Xi¥h B 4 Dx L0T, FOHEY S - ¥
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paleogeographic interpretation, Am. J. Sc., 4th Ser.
Vol. XL VII, No. 279, 1919} regressive sand waves
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: (Photo. by Y. Masai)
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Doubt full Ripple MMark

Wave Ripple Mark

Current Ripple Mark
Compound Wave Ripple Mark
of the Same Direction.
Supposed Water Current

Mudstone Hanging Wall
of the coalseam, ”Matsu-ura-

Sandstone Hanging Wall
of the coalseam, " Matsu- /
ura-sanzyaku” /

Fig. 21 Orientation of the ripple marks and supposed water current.
(Rock facies after R. Matsumoto & K. Kubo)
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TRV GIOTHS, % 5 Tiw B XY biksnes
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££12) RIEE L FSHIC O TIRRO ¥ 5 BHROER) X O BIRERDS D

% (c¥Fhd Bucher, W. H.,, On ripples and related
sedimentary surface forms & their paleogeographic
interpretation, Am. Jour. Sc., 4th Ser., Vol XL VII,
No. 279, 1918 £ X 5), ’

(1) 7k
Gilbert(191) i« X huE, BF% 5 T3 K HB1E KEEOHE
3

FHHEE 0.4 mm ORIRES, 7k(4< 0.13m @k =E 0.26
m/sec.

Blasius(1910) D7k KB T » EREETE

PIRAS 0.4mm KPR 0.03m D& ¥ FEid 0.303m/sec.
Hahmann (1912) i< ¥ 1EHE 12.87cm 00T

ZFHgHAE 1.0~0.0 mm . 7Ki% constant, & 0.375m/sec,
Gilbert(1914) 0¥ Ellc % Bucher, W. H. D¥E L3 D

(1919) Tl :

R 17.8 cm—%E 1.3cm A/h=14—D dDT FEPt

0.45m/sec.
Gilbert(1919) i< ¥ #uE .
EiR4% (mm) 7K (m) Pk (m/sec.)
0.3 0.02~0.06 0.31~0.51
0.4 T 0.02~0.14 0.33~0.83
0.5 0.02~0.18 0.34~0.83
0.7 : 0.02~0.15 0.27~0.89
FEREREL LT

Sorby(1908) & ¥ #uE creek kK¥IT FHE 10. Zcm B’
#% 0.9cm A/h=11 ’hﬁ“‘TBﬂ, FKIETHA, Fek 0.305
m/sec.

(2) 7% W

De Candolle(1883)1c ¥ #1iF
B 2.2~2.8cm A “dust ”  7KEE 0.05 mm . ¥R

(0.2)m/sec.

Darwin(1883)c  #uiF .
ik (cm) A kB e (m/sec.)
1.4 constant constant 0.06~0.14
1.7 do. do. 0.16
1.75 do. do. 0.19
2.1 do. -do. ©0.25
2.4 do. do. 0.33

| (3) ATHHE

EBmER
Gilbert(1914) HR 60~90 cm, 7 1.5 cm,\/h=40~
60 PWEIC2 T d DIk b L
A% (mm) 2Tﬁif‘??‘ffiaﬁ_'(rrx/sec.) 7K (m)

0.3 0.72~0.99 0.01~0.05
0.4 0.76~1.20 0.01~0.07
0.5 . 0.83~1.36 0.02~0.07

Cornish(1901) . Kindle(1917) 35 ¥¢f Bucher (1919) 72
o bOFBHY, ShbICEITSHONE LY SR bOBHE
e ¥ & Cornish(1901)@ » OTEHE 147 cm, A/h=17,
FEFCRAT S DT, HEEHRLDS BOR2UTE, %
oA SE 20 BO AT, HEd b 7 MM THIEOTSE 1~2
m/sec. L3RV L ERTEC 2,

EEEEORT LAk IhE, ARECDHbbhIIBROD
CShTCABEORETE, SOWEER LTKEL2TT
@k 0.01~0.18 m D&%, WsEE 0.26~0.83 m/sec.
EO b0 EBbhs (o VIBFHECECTE, REONE

L BIUAEOEATY, FTHIThEVRIATHOREEA

L#LB)o T OHIEFEIIC IR 0.5~1.6 /Y PeDT=Do
- O ¥ 3TKIER X UTEEOKIED R 2ERT 5 bOL20
THEED LRGSR Uiz & = TR, Kie XO7KRO SRtk



O B BEBWER AR (E5E £8F)

BIZE, 2488, 1953) 12 L & AMBICER ShEEEOR

A DR ORAREOEE, KOUH, KBEOF, RO
HEzor > RHBEMERESDO D LBEbh b,

SEEARBE R EOT, IEORIIR AR 2 BT 5, #>
TIKADEEOEROA I X oC, AREREE OkFRF XU & =
WHIE) ©orT, Thb OBk ECROKROF LR (HEFn 27 45 3 AFAAE)
FHORFHTD 2 (RER—H: W= CORS, g :
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