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Geotectonic Movement and Molluscan Fossils
from the Upper Cretaceous
Gankaisan Formation South of Kumamoto
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Abstract

The investigated area is situated around of the Kumamoto plane. The Upper Cretaceous strata developed there are classified
into three lithostratigrafic units, the Gankaisan formation, Kumamoto Group and Fudouiwa Conglomerate. The Gankaisan
formation, an equivalent of the Lower Subgroup of the Himenoura Group, is characterized by the frequent occurrence of red-
colored rocks, with intercalation of marine beds and indicates delta-front depositional environment. Inoceramus amakusaensis,
L. A sp. (I. naumanni and I. yokoyamai) from the sandstone of the Upper part indicate the Lower Santonian marine ingression
in this area. The molluscan fossils have been discovered from sandstone cobble of the Gankaisan formation. The fossils were
considered late Triassic Monotis. Their fossils closely resemble, however, that of Myopholas from the morphologic character.
Furthermore, secondary purpose of this study was to interpret the structural movements in Central Kyushu. The main shock
of the Kumamoto earthquakes occurred on April 16, 2016, and many successive earthquakes have been taking place along the
Futagawa-Hinagu fault zone. This fault zone shows a right-lateral strike-slip fault. On the other hand, the horizontal crustal
movements in Kumamoto are opened to north and south bordering on the Futagawa fault zone. It argued about the tectonic
movement of the old object distributed in Kumamoto from the fact open to those north and south. The N-S extensional strain
field in the Kumamoto Prefecture is understood as the result of the crustal deformation caused by the rifting and the spreading

of the Okinawa Trough.
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NG, FEARHIED (1969) IFHRAECEF A B ZAT
WOEREIIRT DB R

AT, RBIZZENEIVR T T-Kir A H D2
VLA EEMYEHEEO KL KA EK3.0Mall
Al (REAREE AT IR &, R4 RT L 5 IE
N LA B ERIIERAEE, (ZIEHEEICEGE L —
HOMBEREEZEZ DL ENTED.

8-2. ROEEMA LBRERE

8-2-1. KROELERE

444 . Hashimoto and Fujimoto (1962)

Gy A BEATTHEAFOARBELE ST 5.
HH ZOHIROE RS T3, BB~ JERETR O

ERE - RS - fREAKENDRY, AP0E -
AHFIEDOEEEED .

JE OB R & OMEERRR - RERE ORI D —D
Th D EARE OTFMEE, REARRILE O =50
IR EAERONT, BIROIEZ RS T2 <
DT DT EmD, ITF (1957), BEAR - 484 (1960)
X, ZOMEOEREENE < »OSHEFEH O
BITLLEREMELBET S Z L aEML T

28 AAFAR ¢ Tsutsumi et al. (2003)1%, AHEHIE O 2 B

N
] - %
Q@ENILAE DB g
AWMERE RARE S . FERELE
@BEERLOTEEERE
QOADELE & ) M-YE it E &
BEERE )
o = 4413 km
13 MEOHESHEDERE.
w
FEais FERLUE %( T LA
: PNITp %=
ERIERHELE
BERLOEREES - —
BORL—FLany A SAROREZE
¢ »:/, 7

14 %9 3. OMa LIRTO HHAEED 7.



RAREMERY bO—V 28 —E 25 2022F

MY 3 &R L, SHRIMPIZ K 5 U-PbaE{SHIE
EiFolm, FDORER, KED TN 3 13250Mall FAL
DE—2%FTHE L. > T, AOELERAICD
WTIHAEAR#H S L IFEFERICH L Lz, L
DURNE, KOEEBEIT OV TITHES - T s
DAREEREZ R AE R % 52 1 72 & v H Fi(Hashimoto
and Fujimoto,1962) & % AUIFAE a1 & 5 B 28 plfE
AICED2b07EWVI80R3HY, REEHZ TR
LEInTW .

8-2-2. IEBHBZEmA

43 Yamamoto (1962)

5y AT REARUR T AR R 3 BT AE FH Hiusk A 0 T R
FE#I25km, FALKISkmO R 72004 273, B TR
XD RIS - /NS & RE DI RT - §E 4 [T
IZED LS.
A AT RIRE B L O - A IR
A BRGTERE R - AR - ARBTEEEE D
5.

AP OHE R & D - HEERIR : AL RUE T E DS
IO RICB W THREICEASIRD. KETIX
AT REH BRI NS ICEDN D . B
DEAWEICL D AT 4 2L, FOEEOERIE
E T L—H A MEL TS,

ZERRAER - A A iR o AR E T AR % 28 RV E A T
U T, IREA S IS RIRIRERZ e A
TR DA A - EERRAA - EHE AR ELT TV D.
ERAEN  BEROK-ArFE 1L 70Ma (Ueda and Onuki,
1969), 106 +=11Ma, 108 =9Ma, (Shibata and Yamamoto,
1965), Rb-SrEAG{EIZ104Ma (L3 « A3, 1967) T
HDH. ZNHEFWTRY AT T, EEHOL A
DERLIZERLTTHS. LL, Nd-SmiEIZ L B4
BT A YT vy, G- O E
WA, Rb-SHEIZXDE&ET A Y 7 v AFRITIE,
OIS (100Mafifk) (2 & AT WAERE
(250Mafiit%) & 72> TWa. ANMUPRIEA (2001) B
X QOsanaieral., (2006) (XL LfEH D = BALOE
ROPEHEREROAKDOERENRTHY, BiHA
HEAC O U AU TR A s B A B R PO s O B
MNIZHES R Y OFRELTWS, 7272 L, IBHRAER
HOFEE LTE D HEWEMY (250Mafifg) OZ A
N —ERICTFAE L7z ATREME IR IR 5

A ClE, KIBIZENENRTT-KiTHEHOARD
B RE & MY I BA 58 o0 B % 28 i % 593.0Ma kL
Al (AR AGT) ISR T & MI4ITR T L 9 I1TR
DL E L IBBRERCE T, i Lz —EOER

10

LEZDHIENTED. EBIT, T OHBE RO
HEMNHKI250MaRith & —HLTWL 2 b —
HOMEERTHDL Z ENTEEIND.

8-3. TKBLUMYEHHIhEKIZH SN B EEELE
8-3-1. T-KErfithEADIERELE

AHIE O A, SO AP - %6
At - & BEEE IR END.

(1) E&EENKE
msE AR (1955)

Gy A ASEECH T BT, 2R R T AU 0D = B
5T ORI BART - 4G/KET, ORI O E4 L E A
(L B & B O FEBINT - S5 i AbEIc B3 5.
AOMHRI TR, B & lemd B0 EENLLEOK
ETHIROEBNLV T Ly REETeO RN . BRER
HARABRDO S DEL L Ee. BREITAS V.
3 RN - AGUKHT - [E R L IV T AR
AR E TEAL TN S,

AR - 49 ATEERT O & LR PRk s 0 BRE RO
K-ArfEfRIE87Ma (WHF - fHH, 1966) ThHD. 6
{2, Rb-Sr&H4EAIT116.8+E 12Matd G b TS (U
ILIPNEDS, 1993).

(2) FtitEs
4 Yamaoka (1956)

Sy A A TTACER O I\ o OV & R ER IS A
3 5.
AR R~k CHR D, EICT F A v BB T
MR bH 5. FNICKETERO D Y E
LEER, EXITHREEEZ L.
W EAEREPIREEICBAL, BAAEREHT
5. ZEVERCE & FWTERR T S

R - 4GULTT OO S I OS5 AL fEE O BERK -
ArfEMI395.3Ma (F[, 1987) THBDH. X HIZ, Rb-
SrEEAEMRIT121.3E84Ma’M G BTV D UMUNIE
7>, 1993).

(%) FErEtEE
4 : Yamaoka (1956)

gy SRR EATOR - HERICEL L, LR
E2)E A T e
A OF R~ PR TR O BEREREE. BER
NS OWARABIROFEEZ72 L, 2~3ecmD B U R
EEDZ b HD. MR X v SN ELL, X
FOBERAT, HRAOSRHERZEbOLH . T
TTA R RXTHA MREREES .

ERRAER  H oy miERA O REROK-ArENIT,
89Ma (JHyf - i, 1966) ; 95.3, 95.0Ma (f#H,
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1987), HER95. IMa (frH, 1987), &HE L72A
FHOREROK-Are LT71Ma (GTEF - HEH, 1966)
DL TND.
Rb-Sr&FFfLIL116.8Ma3fHFH TV (VMU
73, 1993).

8-3-2. MN-YEEIHhEARDIEE S48

JIE % & o | HE A TR R A B IR R R
(Yamamoto, 1962) & MEEAL, HHEHERIZ &7z 5 BB AR
e EIELAEREORIZAML, Bbio h—F ks
"o sd (i,
1949;Yamamoto, 1962).

Z OHUR O BRI RCESEIT A B, w O h—F
Vi - BABERPEE XS &5 (Yamamoto,
1962; 8 1L11E A, 1982).

(1) BORM—FILE
44 : Yamamoto (1962)
oy A AR RERKIIT (B FET) . AR
JKJNMT, SR IT, FASIRELSE AT e, T 250
ERSE HRTRRA, LaRsBR LRI A9 5.

A OFCHRI~PRITEE LCRES, A%, BER
AZER, SOARE»LRD. ARERIRDELE
EFhd. LIXUITARASCERERNmMICESI L T
G EEL 2 L BH 5.

K X Z XA AR 0 AR 25 RS AR oD EE
BRI BN (EH, 1961) L, EfZEsEM 2 5
ZTW5D.

BEER  BOF N —F L EOBEROK-ArERT
123Ma, 114Ma (Z5/I1E7>, 1961), 97Ma, 80Ma (Ji]
B« M, 1966), 99.8+3.1Ma (1 E1FA>, 1995) 72
ERbH 5.

(2) BRHEENZS
44 : Yamamoto (1962)

Gy At ARECHIE T AR ARSE BT (1H g lT) Ay

1944 ; Matsumoto and Kanmera,

HOR =T AEOmERY ES XXM 5.

A BIEMIZZ LWMBEAGOILRE. Th, %
KRR TT X A B ICHY T 5. HRaImIERHR A,
fHe, WY ER, ANAE, BERTHS.

B BAaBER RS O BREROK-ArFERIT
80~108Ma (Ji[Ff - FE [, 1966;7 FiEA>, 1995 ; 7kJI|
1E73, 1997) OERERHREI N TND.

T-Kir I E R DIERETE (4GRS, Jith
ks, &y BAERE) EM-YE Y RO ERAE
(BOJ b —T )V, ARFEREPIREE) OSFR
X, ERERA@RLE R LTEY, K3.0Malli] (ig
AFBERED ICRTE, O FELEVDONNY T 2%

1

L TWeeBZ b,

9. BEEDM

T-K¥ £ OM-Y O iy S E R IZ A 2 8B L 7
R OREEBRIC OV Tl 5.

B1131%, #93.0MallFE D F U 4 & Bruv ¢, T-Kds
FOM-Y ol B VBT (R L 53 A 9 5 FESUE 0 v W BB (R
EHHLIELOTHS.

X141, T-K il BIHUE (RI2 5590 5 REE A 5930km
AL E T 2 M-Y i U R IS 2 L3
S, EOICT-KE A A BREEHR 0 1228° [BlfE S
B2 bDTHD. EORER, B2 LA BDIAR DI
FICRIWVERADBET D & & b ITARIERIR D ZE AL
T & AR A RRCE DR D TR BRI B D 2 L A3
HINNZIR 0T, EBIT, ENENOEHIHE AR 54
T 5 AHALOEREENEL LI iEmE~ 7~ 6
Bk E Nz & B s X5 aBEz2 R L TN D.

REAHIEE THA 5 2MT 72 o 72 S H s AR BV 72 &
L EEETIEAOEMBLOLE M EDRBRER &
FUNNC I 2 BEFEH ORI & MRk 3 5 F 0300
NEOLNZZ LT 5.

ek, REIUNPFREABFENTZ DD & 5 B
B LCIE, HHoRAfisipim e & oiEdh & & b I
77 OIEBHRBEBEICEEL TND EEX TN D.

10. £&&

1. JEENL@ X ERbAIC LY, ElETEERET
A B T, ARt S, RE)
A A A AP AR B, LIkt & D .
2. REARHITRIC X AT EIWE A K& < T ILED
ETAHEEblIcENERAZEIEOMEANZNE
NEALIZBE L7z 2 &y 7.

3. AFEJIEE NGB O 12 (RS HE, Al
JUTE 2 B A 7E VB IR 23 e AL IS S Bl L 4t oD 7 IR )
X EXREIC AT HEFEREOHERERNHH
3.0MaTdH D (EBEIEH, 2016 ; AH, 2018).

4. fm)IET R OIEENC X 0, MEREILE 2 & hdeds
WKBB L ORAEHEEETHY, BHOMEET
HEE L EN=7 a0, s FEL, AN,
MEILB L OBLTH D, ZORILoRSIITHIE, 1%
ERBEECE OBBEB I Z R L TS EEI LS.
5. FEENLELREEEAE O, A3k 1 S>OBEET
oo e MBEAEBHALC LB R H 5. b
i, bt A K i R 23 2 & L
A%, ROBEDEMAE, EARE R EOEREF L
FE A A0 AT T 2 M-Y ol W VB AR A A Bl = 5 R L8 Al



RAREMERY bO—V 28 —E 25 2022F

MEARZE s, B DR —TF e EOE RS EN
NZNGET 5. b & O RA IR E T 5
WU 72\ AS, HTFEE O KBRS & TR B D &
EZTW5D.

72E, A W % B A 72 0 B HUET (28 7 R4y e
L7 DML RAEESROTEB & & IR~ 7 7D
PERESREAR T AT ICALE LTV e & B 2 T
5.

Efi

Aim L Befa T DS % 5 2 T REAR RIS
fEry N —2 X —REIIUDMADF » 1T
HMHELETS. £RBEOT~OKIEICX 5HE/H L
S TARBIDFEART oo T & &0 & 0 ks
L EF2. &1, mAaRFAZEHRBRIEZE LI
X, FERILEOBSE D HEH L bR O E
RSN FEER DT 7 b =7 ZTHONWTEER T

TEREG ST El, KX e E L HDHITHTY,
HEH D S K OVR264EE O 2250308 L UNEAL29
FEOELRILOFTEEHPRELERNTLHE LD
W26~ 29F B DA, SBIERRE, BB AK,
SIRBORRREG, FHE W RICIIHE RS v
=720z, TR L T 5.
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