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Geology around the Kotogahama beach, Nima-cho, Oda City, Shimane Prefecture

Hiroki Hayashi**, Tetsuya Komura***, Hiroto Ohira**, Yoshikazu Sampei**, Ritsuo Nomura**** and Shigenori Kawano*****

Abstract

The Kotogahama beach in Oda City, Shimane Prefecture is one of the famous singing sand beaches of Japan. We
investigated the geology around the Kotogahama beach to clarify the origin and evolution of singing sand.

The stratigraphy of the study area is composed of the Miocene Kuri Formation, Plio-Pleistocene Tsunozu Formation,
Pleistocene Oe-Takayama Volcanic Rocks, old fan deposits, terrace deposits, Sashimi Formation, and Holocene deposits
in ascending order. Among them, the Kuri Formation, which mainly consists of pyroclastic rocks, is most common in the
study area. Zircon fission-track dating for the rhyolitic pumice tuff of the Kuri Formation suggested an age of 15.8+0.6 Ma.
CNS and microfossil analyses of the muddy layers of the Kuri Formation also suggest that this formation comprises marine

and fresh-water deposits.

The geologic structure of the Kuri Formation in the Kotogahama area is characterized by a gentle syncline and anticline
with a WNW-ESE trend. The shape of the Kotogahama basin corresponds well to the strike of the Kuri Formation. The
geomorphology of the Kotogahama beach is primarily controlled by the half-basin structure of the Kuri Formation.
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BB L5 4 NS

8 AFBOEIKEW ST IV NEHRE, PATHERRR
RIGFAFEET 5. kO CNS TTHEHT & F2ki L 723
K} 13081607 Z R L 7-FUHCTH 5. [FEOISE IV b
H e EFAT I YL E R S ALERIC T TR S LA DS, b
BLOFACA EE A G S 2R AT Tl VAT NS
728, R RIF IR v, IATEIRAS 4 NBIR

MUCE R 2 HEOME ~ PR EIKE PO b 7H—1=y
FOMED R LIZ Ko TRICHK S NS (BB5K). §i V%
iE%ﬁ%ﬁ TEWICEEINTBY, BiobbE (3
HERE) U A T A AR ORIFEO—H & 25 T

T HEPEATE .

ZE o I ALim A OWACE B OLMAEEE (B 6 ) 3%l
HOR~EEROMEE GHA, oS, ST
Ao TEB ﬁMa%@ﬂA%WL ZIEE S
(#10[0) ~EBALT 2. SOl <RI R 270 m oY
ACIRICZ2 I A BB AR A @& L (OF 1, 1980), 215
ZINEEEBYORFEEZ NS,

BIKEWEREATEL X OBIKEE YV M a1, R



SRR R A BERT 22 o e oD 3 B 81

1R AFBORBCEERAERK S (BUF13111802) 1ICBIFL 71 v v ay - Ty Z4EROMERE. SF ORI E
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Sample No. 0's (Ns) o (Ni) 0d (Nd) r U Age(Ma)
Name crys. (x10°/cm?) (% 10°/cm?) (x10%/cm?) ppm (£10)
13111802 54 0.9984(1227) 2.3987(3068) 2.0727(8214) 0.91 161.9 15.8+0.6
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23K AFIBIRES O CNS TLESMHEE. SO
L35 4 S TN - 2R, TOC © &R HE
HEFE. TS ShnEiE. CIN : &FWRERIRY 28R
IREE. CIS @ SRR RIRIE S H ke L.

A4 TN(®%) TOC(%) TS ®% C/N c/S
13053101| 0.055 0.37 0017 6.7 223
13053102| 0.045 0.38 0.045 8.6 85
13081603| 0.067 0.466 1.393 6.9 0.3
13081604| 0.040 0.699 0.057 176 122

13081605 0.032 0.569 0.01LLF 17.6 -
13081606 0.031 0.606 0.01LLF 19.6 -
13081607 0.034 0.493 0.01LLF 14.7 -
13092901| 0.021 0.050 001LAF 2.2 -

DS T, Blow (1969) i A LA N8 7, B
& 0¥ Okada and Bukry (1980) DA JKE F > /LA CN3
WZAHY 3 2 A BRI S A1, 16.97~14.91 Ma DAY
KNl S (BKIEA, 2013). F72, BEEORSHE &
LT, AL ) oAb ORI B L O
KHETREM TR E N D RIAEESO K-Ar S£48H
PHEENTHBY, ZNFN155+21.0Ma B L1 148+0.9Ma
Thb (Uto,1989). I HIEITIIZRIC L 2 b 3 L UMK
BHERIL, ARFZRICE A T4 vvary - FIy 2HER LM
FHFTPIEE T, £ 16Ma DERAITREBEN D,

[P/ & OBIR] M T TREAEL L 2o,
AHTH 5.

[HEAREREE] AHITIZ B 2 AFIE O FARE 7 3 HiiUs B K
B, BB &) R HERE 2RI A R
ENL L RBOOLND. HEBRENI OV T OGR4 572
O, RBIZHRIET 2 IREEEIZOWT CNS oo B L O
WALA AT 2 F20E L 72, BURHRIAZ I 1356 4 UHITR L 72
CNS JTHEirid, T3kl ae £/ 3K T200 X v ¥ 2 ¥
A AT L7z, AL L 7258 549 10 mg % 4L
TR, LB A T35 2 22X ) RERE
KFEEBRELL EHIZU0CHFRY b7 L— T LERDN
B | 721%, FISONS E.A1108 % FIV:CTodr L 72, B 2o #r
W, BB ARBEE S MU AEB L O 7 QL -
2013) THERCKL T2 L, 115 A v ¥ 234 X (125 um)
D bEoafLEEEE s Lz D Eosirifs, #ne
N2, BIRBIVHEARIIRT. &b, HLRIL2
B (BURF 13081602, 13081603) A& i i L 72,

YTl 70 & BRI L 72308 13053101 3 X 1Y 13053102 0
SftkRE (TOC) MR 0.37~0.38% & kv 7z, JLAE
HEREEOES WIS TR o/z 20N 5. /2, &F
B e iips /s (CIN) it 67~86 LK<, A
BEMNZ\ZIZHE 75 >~ 7 b Vi (Sampei and Matsumoto,
2001) Z7RIEY 275, BEEAED OERA S HEHTE vl
LN G, SEMKRFIRESERE (C/S) Wi,
8.5~22.3 L&, MHOMEMIRE D 5 (Berner, 1984) L 1)
L. LA L, HFI2EE 13053102 Tl 10 LLTF O fiE % 7R
L, A4 70— 27 3HETH > 7/2720, HHEROEEDDH

#3F AFBOWE TV M (3R 13081603)
Y R A OYARES i  EE N | at

13081603
Globigerina angustiumbilicata Bolli 5
Globigerina praebulloides Blow 1
Globigerinita glutinata Egger 1
Globorotalia quinifalcata Saito & Maiya 1
Globoturborotalita woodi (Jenkins) 2
Paragloborotalia sp. (dextral form) 1
Total number of identified individuals 11
Planktonic foraminiferal number / g 0.04
Planktonic/Total foraminiferal ratio 0.00

LIBLIMREG CTh o - LR SN D,

R 13081602 (> )V N EAMIKIEDYS) & Uk 13081603 (5
BV bE) A OHEO T SRS L, 12IZF
—ERTH L. INHOMESSIE, FEEB X ORES
FLHASEER L7 (F 35K, 5430, Mt -k d
b OO, 155 NFFHEEA FLE ORI O A
M oO#EE (M3, 2013) LHMT L. T2, KEALL
R EIARE THOME (21, £, 1973 i
1986) (ZFEMBLL, BEMIFEEE O LKIRARIZ S LS. CNS T
FohriE, LY IRES DL \EUE 13081603 12D TS L
7o RRAEHICISHS LT CTHAL T b, KT, K
TEBRAMSG 9 2 BRRFEN 2 IR EBRFEAVRIZE S NG, 72721,
TOC 23wy (0.466%) 723, FEfEAEMIZE T EE LA
molzbEZ 5NA. CIN ICED CFEWRIEIX, (21T
7707 M OflixRLTnA.

RPN 15 0 FETECHRIL S L7308 13081604 1%, C/S
A5 D ETHY, IERITRILN 2K, F 723K
DO REEA W EEZ 5D, TOC 4tk m TRk s %
D (0.699%), C/N ItA5oRIE S LAY O F 7 G TR
ke FRICH D, DT IO FT TS L7z
13081605~07 2> 5 1%, S DM S L7 225 7272 D HRIKK &
Zzohb, HRWO T2 EREIZE D THS .

ZE o EFR U AT CRRI S 72308 13092901 1, TOC 728
FEFIARC S DM & N3, FEWICERILAY 2 I B BRBEAVR
BENAE. TOCHMEMEE 5 720, CIN LI L 5 HHEY o
BHEFEIITE o7z

Dba#ad 2 s, MERBROGRGBDLNI-bD
D, Ll b —HoRFIIOWTIE, EAREOTHEN
Bl sz, BES AIAFIEHEAREENICHIEORKA D
D, ZEACRBRETHDL DD, —ERIERK~EKIZ
FEWBREETH - RS .

2. A#FE (Tomida and Sakai, 1937 ; EEZF I »*, 1991)
[7Aa] AWrzeibsi o b, I ORI, &R 87 m
OIS EE R LTHAT 5.

[5H] ZaEEIc L DRSNS, BEMTIE 7T Y 70K
2R L, RIET Ty ZEaoERERT (5 111K).
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[4EAR] ARVTHIs ~ K #3220 TR O TEE S L
TR SRS R IC D L BXZ 16~14Ma DAL,

SRR R A BERT 22 o e oD 3 B 83

H4k AFEOI OV NEMRESE (GURF 13081602) B L UMPE TV ME
(50} 13081603) 705 e L 72 e A fLHL A

13081602 13081603

AGGLUTINATED FORAMINIFERA
Cyclammina incisa (Stache)
Gaudryina ishikiensis Asano
Eggerella sp.

Spirosigmoilinella compressa Matsunaga
Agglutinated sp. indet
CALCAREOUS FORAMINIFERA
Alabamina cf. japonica (Asano)
Ammonia tochigiensis (Uchio)
Amphicoryna fukushimaensis Asano
Amphicoryna ? sp.

Baggina notoensis Asano

Brizalina spissa (Cushman)
Buccella cf. makiyamai Chiji
Buccella tanaii (Uchio)
Chilostomella ovoidea Reuss
Cibicides cf. refulgens de Montfore
Fissurina marginata (Montague)
Hanzawaia tagaensis Asano
Heterolepa haidingeri (d'Orbigny)
Lagrena semilineata Wright

Lagena sp.

Lenticulina sp.

Nonion kidoharaense Fukuda
Nonion nicobarense (Cushmman)
Orthomorphina lepidula (Schwager)
Orthomorphina sp.
Planocassidulina praehelenae Nomura
Saracenaria sp.

Uvigerina crassicostata Schwager
Uvigerina proboscidea Schwager

Calcareous sp. indet

_ = NN =

_ = N =

Total number of identified individuals

Benthic foraminiferal number / g

Preservation (Very Poor, Poor, Moderate, Good,

15 116
11.6

Very Good) P M

WHEE S NS (FEHITA, 2001).
[FHrfE & DRl THOAFE 2 RESTHES .

3. #EFEE (Imamura, 1957 ; |UEE AT IV — 7
1994)

1969 ; KEF I »,

[5A7] ARBFZe s <id, B ils X O bl o
80~270 m L DFEFNANZ AT T 5.

[ef] R, 8, 2V FBoARBAZ B » SRS NS

(55 12 1),

[/B/=] # 100 m (AAF1374>, 2009)

[4E] BB ~EHi, BX%36~18MatEib5n

% (FEEFIZ7, 2001).

ERAHTH .

[Fhikg & DBIR] FROAFEE RESIZED .
[fefiEREE] At s, Ml~mIkeE 2z onhs (FREFE N
WE7 v — 7, 1983). ERL & /RIZ S 2 REHLE, AHUISIN Tl
RN (G

4. KIS LEE

[7A7] Awrgeibisi<lE, BEE LB L0 Liho kgl -
(1= ﬁlwmui) AT A,

[(AMH] FCANAERERTA A MEED F— 20 5 &
A, WERF—LOBIZIETATA NOBE MBS 7 51
@A AT L (513 X)), #FFHRE H#EE->TWw5

(=] #g & Ea b+, 300m LR

[4£18] 1.7~16Ma ® K-Ar 448 (S JE s 3EH3E [T, 1993),
BXU21~055Mady)Vvary74vary - Iy r4E
0 GkIIA, 2005) HHE STV 5. Bikm LLTEA
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BTDOTA A MESIEERE L, BEHFENR L Olir ok
il ST 2o EZ5A (RH, 2013).
[ThoE & DRIfR] #REFEE & —d R RAH OMRICH 5.
AR OB I 2 N A ICH o T\ B,

[HEREBREE] BERIC L2 EZ 505,

5. HEIRIRH IR

[5345] B L BE Oy 80 m A DA AL 434 3
b, F7z, FEriElROMFEROEE 2T 5 R
b, TN DDEEZ NS,

CAAE] 74 5 4 MEA S OIROECIDEERE 25 25 (56
14). Wbz I HRMEEY EEZ 5N b (EEFIE,
2001).

[[FIFE] A8

[4EC] FIRMTZIIBIT ST Y, BRI ST 5
EEZHNTWS (JEFFIE2), 2001). EROFMIZA
B, I~ HERE L 22 S HEE S L.

[FhifE & D] TROAREZ A BETE.

6. BEiftEY

[543 =% 30 m Rif % DAL e Ti 28 B AT & R )ITiRs
W2, RS 70 m R f 0 H A B T ASFE AT M AL R & B AT
I FE L O AT A BUT IS A L T .

[EA] Z2r Ao s, 25 70 m fHElciE, i~k
B A AOMENS L, Wb A [ @G L
TWa (GE15K). MIE & L Cldiek o TR Ik HER
MRS A LD ICHZ 225, FHIEAHTH .
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