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Formation processes of modern gravel beaches
on the Genkainada coast of North Kyushu

Daiho TsucHIDA, Shoichi SHIMOYAMA, Takashi SAkAI and Hakuyu OKkADA

Abstract

A number of small gravel beaches are distributed on the Genkainada coast,
North Kyushu. These gravels are monomictic, composed mainly of basaltic rocks.
Such beaches provide a good example for the study of formation mechanisms of
gravel beaches, which have been little understood.

In this study, mechanisms of preservation of gravel as well as supplying sys-
tems and provenances of gravels were investigated at seven beaches of Tsuyazaki,
Aino Island, Keya, Hime Island, Taka Island, Kashiwa Island and Nanatsu-gama, all
located along the north coast of Kyushu.

Amomg them, the Tsuyazaki and Keya coasts and Aino Island were chosen for
detailed observations of the occurrence of gravels.

Judging from lateral changes of the roundness, clast sizes and their sorting,
most of gravels from these beaches were successfully traced to their source points,
which are composed of talus deposits from Pliocene basaltic lavas. Gravels are, in
general, finally buried at the distal points by sands.

According to observations, boulders and large cobbles are moved over several
meters only during very strong waves, measuring more than 2.5m of wave height.
Those strong waves with the trend of wave directions toward SE to E are observed
predominantly in the winter season, which control the morphology of gravel beaches.

Based on a 15 to 30 year-long time-lapse check on air-photographs, it seems to
take much longer period than several tens of years for significant changes of the form
of gravel beaches on the Genkainada coast.
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Fig. 1. Distribution of gravel beaches along the Genkainada Sea.
A ! The Wave Observation Station, Research Institute for Applied Mechanics,
Kyushu University. B | The Genkainada Sea Wave Observation Station, the Port
and Harbour Research Institute, Ministry of Transport.
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a: large gravel
b: small gravel
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Fig. 2. A sorting model with size variation of

gravels in given areas.
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90 TH - T - e

2. BBEEMOSE
1) JrEdE (B3R A)

FEERTEERMEERLTBY, REOE
Wiz FEAM (FRoBBL)” LIEENA
BRI KRR ITIRE SN KGE RS OREIRES
HLBREHASHSL EIKA, £4HA, £10
X). FBROKMOZRE IIHELOILRE T &
BICEKEZRSE B THhs. KEDOEHE
DIEBMEBE I ZORIGHFHEEREAETEDR TS
A, BEROEBEM G, KELELTY
B, CORBREREO L2 ERER,»S 2D/
W2 BRI T - Tnh. FRIERM
WA KEDNDZREGBAEFE L2V, F
BAFOEBEES knl2d 5 HINNTEHICIEERSE
BREPBELELTWS (BALRA).
BHERFROKM 2 OIS (KW) Tk
B Am, BHE (KE) CREBEREFMO 2 5H
WCHEETY, & QICERAITOREN LV, BHEDOTER
WA CIIREAHICHEE L, SRICENEERL
TWV5h, BEOEIZI T TNIEREIRDO SR

MR TNTCEREDPSBR SN TS, FED
BEUER BT T, REMEERE L
(B3I A). Zh5HIEFFERERHITH A KE 0-KE

5, FAEOWEETIXI KW 1-KW 3, KFOEREM
DREDIEIRGEOEFH I OE TH 5. IFFEHER
DEHEDR 313#1500m TH 5.

FZHETHE S NABO, KI00FHEEE, &
#lRE MEEOZLRESHEELIRITREN
TwWa., FEBEHTIE, HAKEO 2K X, KE
145 KE 5 227 T O K100 FHEE L Zik
RERLZVINES L 2 A@EMICH Y, HEED
Bl o5Tw. L#L, KEO TN KI00F
W L ERREEII KE 1ICERTAS Y, KB
TEETIE, KW 125 KW 3 2D o CTHEED
Bl %D, BORIOEHEEI/NEL 2D,

% 6 %, Sneep and Fork (1958) %' A ¥ 7
SLTHDH. BOBEKRERTD, FERHOE
BEWBITAEBOBREZDF A Y75 5% BN
TRLZ. ThiZkbl, 2ToOREDOBIIRE
(equant or compact) F 7213 FHIZIVy, 1FIT

KEYA

AINO IS.

LEGEND GRAVEL BEACH

Bl  BASALT

FA4 ZREOHAE (LA, 1984, 1985)
AIJE, B M/ B, C.EEH

Fig. 4. Distribution of basalt (after YamMAGUCH!I et al, 1984, 1985).
A : Keya, B . Aino Island, C : Tsuyazaki.



ZREREICHEET HBIROTEAE 91

1R BEOBMER
Table 1.
method.

The roundness of gravels determined with KrRuMBEINS (1941)

TSUYAZAKI{ TI1 T2 T3

T4 TS5 T6 T7 T8

ROUNDNESS| 0.8 0.8 0.8

0.7 0.6 05 | 04 0.4

AINO IS. AG Al A2

A3 Ad AS

ROUNDNESS| 0.4 0.4 0.4

0.5 0.5 0.9

KEYAEAST | KEO | KE1 | KE2 | KE3 | KE4 | KES
ROUNDNESS| 04 04 0.6 0.6 0.6 0.7
KEYAWEST | KW1 | KW2 | KW3

ROUNDNESS| 0.4 0.6 0.6

30
- A AcH
-~8- K !
--=O--- KW y

20{ e T

° OE g
SD ] K
S W KEY
104 _.-ATS KE4  AtQd /'
i A3 | @ OF

v 19

d _A.f1 ------ -0 KW1

C e KW3

------- w

0 Asﬁ’f KES WU KE3
¥ T \ v T v
0 2 4
0 _0 keo 60 80
X(cm)

F5H KBHEICBIAFHME X) LiZk
fm#Z= (SD) D%

A/ 8, KE:JFEHRE, KW .
B, T:@EEE

Relation between avarage gravel sizes
and their standard deviations. A
Aino Island, KE . Keya east, KW :
Keya west, T . Tsuyazaki. For other
symbols, refer to Fig. 3.
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sources and avarage gravel sizes. For
abbreviations, refer to Fig. 4.
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For symbols, refer to Fig. 4.
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Fig. 10. Outcrop of the bent basalt with well-
developed columnar joints. Photo

taken near the KEO site of Keya.
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Fig. 11.
of talus origin, taken at the spot AG

on the Aino Island. Scale 1m.
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Fig. 12. Gravel beach near the spot T8 on the
Tsuyazaki coast.
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Fig. 13. Rose diagram showing wave direc-
tions and their frequency in the Gen-
kainada Sea. Largest ten wave heights
are shown, which were observed from
1985 to 1988. Based on the data by
KOBUNE ez al. (1985, 1986, 1987, 1988).
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Table 2. The largest wave directions and wave
heights observed at the Tsuyazaki
Wave Observation Station from Janu-
ary 1990 to September 1991.

JIgfsz B RO I =]
1. 1990&£3A12H NW 3. 8m ¥
2. 1990%18248 NW 3. 5m %
2. 199041A25H NW 3. 5m %
2. 1990%1R[268 S 3. 5m %
5. 1990498278 NW 3. 2m X
6. 19904£12F11H SW 3. 0m %
6. 19904128260 W 3. Om %
8. 1990428218 w 2. 6m %
9. 1990F£98208 N 2. 5m ¥
9. 19904127 1H w 2. 5m %
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