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Mesozoic strata in the western part of Sendai City,
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‘The investigated area is situated in the northwestern part of Kagoshima Prefecture. In this area the
Mesozoic strata are locally exposed in the Tsukiya and Gumisaki areas, and unconformably overlain by
Cenozoic lavas and pyroclastics. The stratigraphy, geological age, and correlation are described in this
paper.

The Mesozoic strata of the Tsukiya area are characterized by chart and clayslate, and contain radiolar-
ian fossils. Well-preserved radiolarian fossils, listed in Table-1, were collected from the clayslate and chart.

The Gumisaki Formation is lithostratigraphically divided into three members: The lower member is
composed of arkose sandstone and conglomerate, with alternating sandstone and shale. The middle member
is mainly composed of dark gray mudstone with thin interbeds of fine-grained sandstone. Poorly preserved
molluscan fossils were collected from the shale. The upper member is composed of alternating beds of
sandstone and shale, medium- to coarse-grained sandstone, con-glomeratic or pebbly sandstone in ascend-
ing order, showing the corsening-upward succession. This member yielded marine shells belonging to the
so-called Miyako (= Yatsushiro) fauna. Among the identified species, Pterotrigonia hokkaidoana was the
most diagnostic.' From the faunal aspects and lithological character, the Gumisaki Formation is most
comparable to the Yatsushiro Formation and is correlative with the Uppermost Aptian to Lower Albian.

Key words : Kagoshima Prefecture, Sanbozan Terrain, Chichibu Terrain, Gumisaki Forma-
tion

I. 3 C & IC

BERERNAN N OME i, FERBRHOXIPSEICELN THAEFRSRIELL Tn»5,
NWNEREDH BRI, BRAXREZHEET 2 RSN T % L L b IWEROARIFHX
WWIT TEREERAA RIGRBSOMAT 2 (BRIZ», 1972), 20720, ABMRXD sRRRECE
B BEERba, 2 ARIEHX 5 B 2FR L, Zh oot s orR GRS &
UHERICBE L TEERBERZ LD EFEZSNL5DT, &M, WEIEROMEIC DWW THRET 5.

KREZE L HD DY, RARFAEBERAREZELICIIHERO IRz HE AR
BIE &2 wicidwiz, sERE R BERICIBEREnOEES & UGB L TIBE 25
o7z, iz, BETERBGEREILT, WIUTEREG /IS A5 L OURERRFZEE AR ELER

1997 5 6 A 22 H. AFRMEZESVEAASTSE 135 Bl (REKRF) 1 TR
* REAREEEEREE

**  BEARFERZGEE IR

wx AT >y=vY 7

(119)



120 M - BEEH - —HD A - &l %

AKKEE S DOFLZ WXL OMERAES L MEAFRECH I L Twiziwniz, REDOARIEL B
ILHLHIT S, 8, YUBPEECIINATFR Y=Y v IOREENEO—EE2HH I CIE
Wiz,

. # & #] =

AR O IIWIAG RO HBIXKIZ, BRRRH2HKT 57 v — b - $illos - Alkis - BEaSE
OHREE B L OXREE KRB EEN S L (W RIR, 1963), 1 o i3HifisE R
W (SEW) E LTBRshTws Gri, 1978). —75, NNWIEROARIEHX (Fig.
)i, TESHERARIRE 2K 21a, HE, WEHEMARES X CBEED S A E» 210
L, “HESEREPHEEIN T2 (BRIE», 1972), & 5 ARIFHX OERENZ IR B %
WECT 2, THREERCE, MEDE»ic, B, HENEIaES X CREIES 2 &
oo, HEMRICEL T 2BBEFOME LETHL S I EMEHINTHYE (EEXIED,
1972), Zh o OFEEEEE > THHHEOILE S IILIIEN ML T 5 GEFEERE T 3V ¥ —
¥, 1978, 1979).

B e
L NN i

SN T RNE

¢ S,
b
~.31
® 7"
YL
=

i)

=

A 1
52
o

<,

{

=&

)
r.'!lzn Fosd L0 BT — O e ) S (7

Fig. 1 Index map showing location of study area. Topographic maps of 1:50,000 scale of
Geographic Survey Institute are used. a: Nishigata, b: Hashima
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a) AR - AHB X CHUERE (Fig.2)
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b) BEHIER & HERAR (Table-1, Plate 1)

HEMX 2 5 EE S e EER{EA Y X b % Table-1 127,

BEHRCAEZELR L7z GO-03 S D F v — b » 51, Pseudostylosphaera japonica, Trias-
socampe coronata D3EES %, Triassocampe coronata 1% SUGIYAMA (1992) @ Triassocampe cor-
onata FE DEBE CHI =8B/ (Anisian) ®7RT. %7, Pseudostylosphaera japonica i
Suctyama (1997) 2 X hid, HHI=8fCr > BH=84 A (Anisian-Carnian) #RET 3,

GO-05 #ipiD F v — L 25 1%, Triassocampe deweveri, Monicasterix brevituba, Triassocampe
sp. 7R EVEH T S, Triassocampe deweveri 1X SuGiYaAMA (1997) 12 X AUITHEI= 84" (Anisian
-Ladinian) %7/~79,

GO-08 #imi D F ¥ — b i, Tricolocapsa conexa, Parvicingula dhimenaensis, Sethocapsa sp.,
Hsuum sp.72 ED3PET %, Tricolocapsa conexa I%, MaTsuoka (1995) & T.conexa & DIEiiE
T, HHEAY 2 Z40%HH (Bathonian-Callovian) %7/~

GO-09 IS DIREEIX, Stylocapsa(?) spiralis 72 EDET %, AfEIZ MaTsuoka (1995) @
Stylocapsa (?) spiralis # DIEEFE T, BEY 2 Z4CRTH] (Callovian-Oxfordian) %7 .
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Fig.2 Geological map and cross section of the Tsukiya area. 1; overlying formation 2;

hornblend andesite 3; chart 4; slate 5; mixed rock 6; limestone and green rock 7;
localities of radiolarian fossils

GO-10 #uSDIBESX, Mirifusus mediodilatatus 7z ¥ 3FE$ 5. &FElX, MAaTsuoka (1995)
D Stylocapsa(?) spiralis & b> 5 Cecrops septemporatus §51Z 5> TEHL, BHY 2 J O
5HTEAEEAC (Oxfordian-Hauterivian) Zf5R73 5.

WX OECRILA 1L, GO-05 2RV TN bFEGELMHE» SEL L, 2 ORHRKHHIZERIAY =
ZHCHTEAD SRR ORRTH 2, 72, EREDORWF v — B I URESIX, FH=&
AeERT.
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Table-1. List of the radiolarian fossils from the Tsukiya area and its geological time

Sample No. Lithology Radiolarian species Matsuoka(1995)
1 | GO-09 sh Stylocapsa(?) spiralis JR6
2 | GO-10 sh Mirifusus mediodilatatus JR6~KR2
3 Tricolocapsa conexa
4 GO-08 ch Hsuum sp. JR5~6
5 Parvicingula dhimenaensis
6 Sethocapsa sp.

Sugiyama(1997)
7 Triassocampe deweveri
8 GO-05 ch Monicasterix brevituba TR2C~4B
9 Pseudostylosphaera japonica
10 GO-03 ch Triassocampe coronata TR2B~3A
o Xt I
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Wiz (FF < KIR, 1963 ; BAIE 2, 1972), Z0Dtk, FM (1978) 3HrE#E E oM E-IGR» S
AR (SFIWH) it U7z, &, R (1995) 134X OHER O S BRES) || Fis
OHHFEBIZLLTHE Z ERIERHL T3, SH, ABMROF v— B L UTREE» > ThFh
BEBHRIEAERERL, TR 2HBEERIZN) v 7 X 2R 2 REEDFERIEBIAY 2 5
Ao oRiEARE R RT E DT ay 7 22T F v — b3S, Y o SHBHE X =8
RERLTWS,

Lo UBERE BT TH S & L OHMERIEADER b —EoHIcC RS Twa 2 R En
SR T IEM R LI R# TH 3,

B.ABGHE O T®HEER

WX O TEHE R, BRIED (1972) &> TARIBREE Lz 3z, BRIZD (1972)
X, KRE%® A, BBLIUCHBCXSL, EHLE--KEMMAZ CE S St L.,
KiwTlx, ARBEE2EHES X UOERLRCESETHE, BHEL X O EEEICKS L TEE
35,

1. ARIEE
a) M - AHHEFEB L UCHERSE (Fig.3, Fig4)
FEHIBAN O X RIGE I, JEPEEIZ T L CRERICEENICER 35, e L FEEo
BRBEHARDI:DZ OBERIZIEECIZH SRV, SBIXSICRNE2ET 5,
TESIE ¢ AEE I E KA E~IKE, R~k 7 L a— DEERBEE S 5D, T
EDF v — O/ - HIESEEE L BT 5. 7O LA IEE R L G K YR O WE 5 5k
DHENEL S, ALARRFKERTH S, BELK 200m,
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Fig.3 Geological map and cross section of the Gumisaki area. 1; sand dune 2; sand and grabel bed 3; upper
member 4; middle member 5; lower member 6; localities of molluscan fossils
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Fig. 4 Stratigraphic columnar section of the Gumisaki Formation
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Table-2 List of the bivalve fossils from the Gumisaki Formation

This paper Hashimoto et.al.(1972)
Mesosaccella (?) sp. Ku04
Cucullaea sp.aff.C.acuticarinata Nagao O
Astarte sp. Ku04
Pterotrigonia hokkaidoana (Yehara) KU01,KU02 O
Protocardia sp.aff.P.hiraigensis Hayami O

Table-3 Correlation of the Pre-Sotoizumi Group in Kyushu

MAASTRICHTIAN HIMENOURA
U. SUBG.
CAMPANIAN
HIMENOURA
SANTONIAN 1. SUBG. KUMAMOTO
CONIACIAN | ] ! l l | H ” [ 17 HG'H T OHNOGAWA SOTOIZUMI
G.
TURONIAN G.
MIFUNE
CENOMANIAN GOSHONOURA v ‘ ” [?[ 1 [ ” TABARU TANO
T taxanara | 1T i
ALBIAN [THTTTTI
YATSUSHIRO GUMISAKI TAMARIMIZU B.
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ TN osaka u.m. _TITITTTITTITI
ARERRRNNARN
APTIAN KESADO
OSAKALm. |
NANKAI
HACHIRY (TITITTITTTTT Tamarizy .
e M e
NEOCOMIAN KAWAGUCH!
KUROSAKI
[TTTTITTTIT TORINOSU G-
KUMAMOTO 3 |KAGOSHIMA |{MIYAZAKI OHITA
KYUSHU SHIKOKU

HEE , AEBIIEIRB T AWERS - HER2TE L, MRREOEELEES L2505
5, BEE»SHEEREDT Y EF A4+ (KU03) B X U Mesosaccella(?)sp., Astarte  sp.
(KU04) EO-KE(GEZET 5. BEHK 230m,
EERRE . ARERE XK BN EEDE, A7V o — B DR, JIRE REEK AR
HIE, MkE» 5700, hkiibaEd I BUSAYIC Pterotrigonia hokkaidoana (YEHARA) % JE
T 5.
A FIRTE X, [ N30~55° E, fHR}45~70° S & %R L, %< /NI L > TEML
T3 L5 TH%, Fiz, FEHEANEO EEEIZ, JLEMERIL T 2 25 bkE PRI ES
DO HEFRFEIE DA > & HfE 25 WHER U T8 Y IS LRI Th 5.
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Fig. 5 Early Cretaceous molluscan fossils from the Gumisaki Formation

Pterotrigonia hokkaidoana (Yehara)
. Internal mould of left valve; X 1.0, Loc. KUOQ2
. Rubber external cast of right valve; X 1.5, Loc.KUO02
. Rubber external cast of right valve; X0.9, Loc.KU02
. Rubber external cast of left valve; X 1.0, Loc.KUO02
. Rubber external cast of right valve; X0.8, Loc.KUO1
. Internal mould of left valve; X 1.0, Loc.KUO2
. Rubber external cast of right valve; X 1.0, Loc.KUO02
. Internal mould of left valve; X0.8, Loc. KU02
. Rubber external cast of right valve; X 1.0, Loc.KUO02
Cheloniceras sp.
10,11. Lateral view; X2.0, Loc.KUOQ2

O 00 ~1 O v AW N -
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b) PEHLA & B R

A RG> 5 FE S L7z R EILA % Table-2 127737,

Pterotrigonia hokkaidoana (YEHARA) 1%, BEAR R OB MREHARE (HMR - #tH,
1987) (EEALHI T O = EEE(YEHARA, 1915 ; NAGAO, 1934), BEHEE(LHI0 (L i T ak B R
DOEERIEHEM O “d1 2 R” (MATSUKAWA, 1983 ; HFIE 2>, 1999) O 7L E 7 > FEih & FEH
THREETH S, BRIZ (1972) TEHIHRE ST % Protocardia sp. aff. P. hiraigensis
Havami iE, BHBEFHELSEHL T 5 (HavaMml, 1965), & 512, Cucullaea sp. aff. C. acuticar-
inata NAGAO 13 R4S/ HIREREN/KEE B E8JE (TaNnakA etal., 1996), WEOREEERHES
f& (AR - JIEE, 1985), £RAE GREFIZ 2, 1989) B L HEAR R LA HIR B R 28 R4t 3

(TAsHIRO, 1990) > H¥RESNT WS, TIN5 O KEAEER B, BEaEs L VETH
EREMMEOLHEL TBY, ARIBFEOMERRIEY 757 »EBf» ST v E7 B L
FEzohd, 8B, REFRROT YT+ 4 Mk, Cheloniceras(?) sp. 053 2 HERMRIZ 7 7
FT7rTHYD ZHEAR X AR EFNTH 5.

c) X I (Table-3)

BARIE (1972) BARIBREBOBRELEEOEMUM LS A BL U BHENHEAE, ta%
PES 5 CEE /BT 2B 2R L Tnws, L Lads, ARIGEO -EE &
THE & b /B2 & 0AENTIREBECRENZ 7 Va2 —XEWENEBL Tnd 2 R N\RE
DOFHEMETH % Pterotrigonia hokkaidoana % FES % 2 & 7 & KB 1L, BHARRBEE/ RBIZIZIZ
ST E 5, i, AEHBO—EC/ \REO TREREOREERBNOHMT 2T LFE Z N
% 3, R H B OEHITAIKE A~ TR E B L CRESMMERTH S 2 &, AIKEDHF~K
BE2EUORERBE RS LR EVWRHETHY, TO LS REMERTEBYN W Lo
R TE DT A EEE IME W & B b3, %8, Table-3 12 UM D e TR EEE O HE 2 7R
EI

IV =

&

1. AE#MIX O#E A0 )7 ERE

tEOHIISEEIL, FMARMXOER » M - iRE - F2EER, JNINTHEA O A RILHIKX,
A R X OaH] (JINEFAIRERSHA) B X OEEOFMIMCERL TWwa, AKX
OHEAMR AR, FHMoVes EBEEKEDEEB L UEIROF v — N OEE» S Y 2 T
~HIEIHERLORKE E CORBRIEAHEZEFHNICEL LA VA P R E LTV A
oo b~ FE=Z8R - FEY 2 FROGIKE - ABRGIKE - BIRF v — b E2E0 2 Lo,
BREE R DIR OB Ic b E LT 2 (RTHIE S, 1982). H B ILHK o oy B HERS A8 13 S HE 0 s
o & BRE TR O B I L S T 3 (R, 1995). —, NI OO A RIGHIX O
O EIEEIZ, BARIE» (1972) & X 3 LRiliE, THREEBERMCSE, WEDIZ»IicEs, 5
BEMBIKE B L RIS E0580 Hh, PR HBEX OE L 0 & &8 76l
ODHIETH S Z L RHEEL TS, FEDEIAEEIZEELE OB oA L, BRSO
FPRIRZ A BT S O FHE D & ARSI LIL OB [ OEELE LTHEZ 6N, £%F0D
RANC A9 % B R B I35 HE L OCBEHEETESE 2 S BREE [T O = F 1L s R gk o
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HERKRIOE O Bttt shTtn s (I, 1998).

ABMX OMEARIE, MEOE TR & 5 B CRBRER® (ZFEIUH) W thnlge
b3, EiHE & OBEEEGENAL» S L <, MEOPG - N EREE - REEE
(BRI TI3ROBE ?) OREMEEZED TRETT 20BN D 5.

2. ARIGEOMESERIALE

ARG IAEARIZ, (1972) PEFIEELATKEZIRE ST 2 £ T, KRKRFHFEB LT 2ER
(FEIRER, 1953; FUKUYAMA, 1954) & Zh e HER R T % L 32 B R BERER, 1961
M« KR, 1963 ; KH, 1971) BdH o7, Z0#, F (1978) I A RIGE O ERE YR
FHERBEOZNERT > TWE IR, BRIZ (1972) ORMEEIFLL.
SEIOFEETARIGE R, SHE L UVEHEAD SIFIZ/UBICHHETE 3 ZedibroTe.,
JURB EEREE N FRik ¢l e BACH T (BREOEME)I1H) OHBAESB X EH#iF o MmL T
WEHH (AR R, 1964 HHEUZ A, 1998), YUFEMIR CIIHEBHMXOMEKRDFRESR
H S b O ORI TR O =S R EES 2 etk S 2 WReE B H v, ARECEtEh 3
A RGBS =ZFIUHFEBEHR 2 OB L T 300K ERMETH S, 2>, B
BB O N\RE % & e/ R BRI B L EAREOHE EME TEZ > Twb LD
E03h 5 (HL, 1986 ; HAIZ A, 1998)., Zh Wbl IBRNSAEF OMFEE 223 % 0wt
L, %< OENNRERENE LI oOMEMEE 2R, 205 OBERICIZEERN 2GR R 558
»oNEN I EREARBERHOTMRE (II0E) EOMERRLIREWI EbrofEIh
Twa (HA-HH, 1987 ; HfZd, 1998). Z OEAEME EWEORKRKIC DWW Tid, #HFrafic
Ao THIUEEAR 2SS T EE) » & G EENC 20 U 7 Rl R a2 & 5
7x NE-SW RO EWrfE GEhRmsEin) Oma (B, 1995), HAR¥E AL 72K 15Ma
(BJE1Z 2, 1985; OTOFUII et. al., 1985) & % \» 1% 14Ma DAFTIC R & vz dhiE e gl (R, 1998)
LOREEENCEEL Twa EFZ NS, TR L T HEAmhEtE ORI OES) L 72 _EidHb
BEELEEL T, \REZ2SDEARBEINE (BFE) 2o XA REHXICEH FER L7z
bOLEZTNS,

vV & &

1. AR OB, S5 X ORI LERS S & FRE Mo = 51 a5 R T 2
BRI HEC S 13 ATREREDS B 5

2. AR ISR 2 A RIBREIE, SHE L CERLE > 5 BREN O A RBI s
2.

3. A SUBTE I PRHBERIC T 5 NE-SW RIEMA MG LINEES (B, 1995), HABO
KEFHR (BJEi1E 2, 1985; OToFu et. al., 1985), ALEE/m O EESE) (KTH, 1998) D
FORPRITER L7 L H2 505, 2 ORI EREIPHCH 5.
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Explanation of Plate 1

Triassocampe deweveri (NAKASEKO and NISHIMURA)
Monicasterix brevituba KozUR and MOSTLER
Pseudostylosphaera japonica (NAKASEKO and NISHIMURA)
Triassocampe coronata SUGIYAMA

Parvicingula dhimenaensis BAUMGARTNER

Sethocapsa sp.

Hsuum sp.

Tricolocapsa conexa MATSUOKA

Stylocapsa(?) spiralis MATSUOKA

Mirifusus mediodilatatus (RUST)

(Scale Bars: 3,9=100xm; others= 50y m)



%

R

¢
e
B
_
kS
LI_
iy
Ay

i




