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Geology of the South-Eastern Part of Kusu Basin, Central Kyushu, Japan

*

Ken’ichiro Nisur®, Akira IwamMatsu™* and Shuichiro Yokora™*

Abstract

Geological study of the south-eastern part of Kusu Basin, Central Kyushu, Japan has
been done. The Pleistocene sedimentary rocks, lavas and pyroclastic rocks are widely dis-
tributed in this area. The stratigraphic succession obtained in the area is summarized as fol-
lows :

Holocene { Alluvial deposits, Volcanic fan deposits and loam

-

Matsunodai Debris Avalanche Deposits

Handa Pyroclastic Flow Deposits

Aso-4 Pyroclastic Flow Deposits

Pleistocene J

Oguradake Kabushidake Asahidai Nakaita
Lava Lava Lava Lava
Narukogawa
Kozono Formation Shibayakatatoge
Lava Lava

Kyusuikei Pyroclastic
Flow Deposits
?

L Hosenji Formation

A characteristic pyroclastic flow deposits was newly recognized, and it was named as
the Kyusuikei Pyroclastic Flow Deposits. Based upon the detailed correlation by using key
beds, the Kyusuikei Pyroclastic Flow Deposits and Narukogawa Formation may corresponds
to the Nogami Formation and Asono Formation along the Naruko River.

¥ BIRBREEEL MM E Department of Geology, Faculty of Liberal Arts,

Kagoshima University, Kagoshima 890, Japan.
** ORI B R IMFEE Institute of Earth Sciences, Faculty of Science,
Kagoshima University, Kagoshima 890, Japan.
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AWrFeisi, JUM AR ALER LS SN O KB IABRE IR RE I ALE L (Fig.1 ZH), R
WIRAEKINBESHFES 5. ZOMEIE, SREBEMISTORERT LT L L TEHI A LE
HENTEMIET, WEFWLRMETIE, BERITH1973b) DKRIIEEE L& LRIERNZ
JEJF ORESL, $kH (19857 &) DKIEHEDE(CHEME LTI 7T — 5126 L O TFF OFRET &3
FHA VT T ORE, ERVKEER & L T—H 3N TEHE ML EIR OB KIHERRE DEN -
RA (198712 X 2BEPH 5. L LA o, R TIREIKBMHERERE 2 D2 ) EEL s hTw
59 RICERICZ LWz, LROMRBORBIINITOLIHLTLE—FHL Tz,
Z2°C, SRIEE O IR 2D % 0 o 728 F)I TSI BT 5 KBRS D8 F « iE
L, RENLZEBFOERN 21T 7. ZOER, HHMRPEOLNIZOTI ZIZHET 5.
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Fig.1 Locality map of the study area.

I. #fEs=E

AR I RIS EIKINHFE & E-W DY =7 X ~ b (photo lineament) THEDIF 5L 5
(Fig.2 =H8). b, SSUALEHHICEN LB EMEA A TR Z SRR ST
BY, ZOFLENICIE, FRINOZRTH AU/, BFINOTAHNILLBENFEEL TV 5.
BERE, FER - LEKILD ST L 72 KIRTRHERE 12 & o CTHER750 ~900m o K HE & Hh CTHEBL
Do, JLERICIEHEZ E-W D) =7 2 v bR S, BHOTENL, FGFDHFIL
NEFWTWA,

SR ISR HITIIIA A (19792) 12 & - THRIB S N7z “BIF— BEHE" OWNEBICME L,
{tH (1979) O HEILHEDOTFIZH 72 5. RHMBULFE AL EG I OMKSHEREY, KILEER
ORI HEARE W A5 94 LT\ % (Table 1 BX U Fig.3 2H). RiZRRERFE, BFIEIC
Do, BEINBEERHEREY, NREE, RerckEs, MEAE, BRESS,
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Fig. 2 Topographic map of the south-eastern part of Kusu Basin.
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Geologic map of the south-eastern part of Kusu Basin.

1: Alluvial deposits, Volcanic fan deposits and loam, 2: Matsunodai Debris Avalanche
Deposits, 3: Handa Pyroclastic Flow Deposits, 4: Aso-4 Pyroclastic Flow Deposits,
5: Oguradake Lava, 6: Kabushidake Lava, 7: Asahidai Lava, 8: Nakaita Lava, 9:
Kozono Lava, 10: Narukogawa Formation, 11: Shibayakatatoge Lava, 12: Kyusuikei
Pyroclastic Flow Deposits, 13: Hosenji Formation, 14: strike and dip of strata, 15:
fault line, A-A’, B-B’, C-C" lines of geologic sections.
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I. EER

1. ERFE

TERARAIT A (1973b) HIC L WV IABKBEHTHE L STz 0%, BN - BH (1987) 2°FE
ZLZODDICHY TS, FAEMBORTHOME * KT 5. \
(] Aem, BHLEE /R KRER I®HI - FBEREIE
UZ2E] 110m Lk
UBAIRIER] Seep7-ids - NSRS ICIEEERT, T2, PRES - BREBS - M-
4 KFETEHEREY) - SR KR ISR B AR TR DONS.
CEM] —ICBKEoBKBERE cRE, e, Ba, KUK, KUEH, A, BEELT
BRENS (Fig.5h BHR). T/, B - KE L LEOWPILELRET LS. WEO—HBIUBAEF
WCIXEEZERITD LN,
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Fig. 4 Locality map of the columnar sections of the Hosenji Formation and Narukogawa
Formation.
1-31: localities of the columnar sections in Figs. 5to 9, As: Asoubara, Um: Umenoki,
Kz: Kozono, Am: Atonogamimuginohira, Ss: Shishimuta, Ky: Kyusuikei, Jm:
Jusanmagari, St: Shindonotaki
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WRAEIR - # ) REROER X, EICEIL~IL~BILEOMA»WEROSET L RE R IKEs]
KORENS 2B, Mg ROEF TIRIKEILIROMR ~ MBS SmEELTBY, FOL
HA920m 13, BPICHFARORBEO X (FETLMEBEEH 1 nkiaoo, IEOERORE
THRE, ZORE LIKBOMK ~MARBEDHEB RO OIS, WELEAR (EEH10cm D
J&C5 AR RiciE, BEICEEZEFTRONS. T2 0EMEIEITEED b O (Fig.5,
No.12,15,16,18,19%H8) LU L TV A 720, (ZIFFAEH#LEZ S b,

BB LX) EROMEAR, FERNEETIE, HEERECTIICHERINL. WTFNLShS
FEASEH600m BT CTH Y, BIMICLBN TV 2V TINSIIBFLLFEIZETHSD .

WEHEOMIEFAS500m O b ¥ AV TIRIE E8927Tm ORI E ~ W EREEE ~HRERS
D144 7 VOHEREAFED 51 (Fig.5,N0.16,18,19), WERLEBHIZHR I NLBEAREIZIL,
BEERIEHEMICEOOLNL, ZOEMIEE, LHFORAERTEFOUKINBVDOEM
(Fig.5,No.12,15) LB+ 5. 22 Cid, EEHANBULLHREZEE L TEHIKRE LSBT S
Ll REDBHNPAWT AHET, HEIHLCEE ST oy 2RI s Ttws 2 &
NOEEDLOWEIHEE SN S.

2. EXH RS

AARIZ A (1973b) DEREKIIEEO—ER, &N - BA (1987) DM NEARIIEIZH- 0, HiH
(1985b) ICL VR EN/2HDTH 5.

[5A]  FIE/ O BESS—H, HEE, FBR)I - U - BF)I5E

[BALREFR] FEREFRE - BE)IE L 3BT 3B HRICH Y, BHAS - BREBS - M
— 4 KT HERRY) - S KB IS B ETEDLNAS.

[FERBZEM] 0.81+0.18 Ma (FT ¥, ¥4 - ¥k - H15,1981) 72 &

[(BH] DASLAREE)APRAMEAGZIIAT, —KINA 7O 74 v Z7HEZRT. 3
HIIkFa~BKERL2 L, MAIISER, S@EEa, RiEa, APAROAEREY 2 L
rER, HICPALARRZEEL. BAIEK 2mm, ARAIEAImmOKE SIET L. A

Shibayakatatoge Lava

massive ! .
lava ——>! subaqueous autobrecciated lava
/ D i e T '-....'..'..«-..,,‘.‘ 3"3.9:.,‘3 NIy e

R
/1' é\‘\@-’ ¢ w"*'

TR TR
o T T

Narukogawa Formation
(alternation of siltstone and sandstone)

Fig. 6 Conformable stratigraphic relationship between the Shibayakatatoge Lava and the
Narukogawa Formation.
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Baix, FERI - U - BFINRETCEHEBROEEZEL TV 5. BBEFHHIIRKE S5 ~
20em BEOIT a0 LS HADRO AR L, FRAH» R EN b DTHER I NS HE
BEhbhh, TERER, BTINBORE - E L IIBESERTIZIIBTERTE LTSI
(Fig.6 ZH) CHBIEREZET A Z 05, BHFEERO KBS AL (1968) DK H BHHAEE T
bhLEZONL. T, BEALBONERVWTIIFERFBHICEALLEHRIZDOOLND,

3. DEWE (5

A (1983) D BREK IS O—E8, BN - BH (1987) D/NEEHEE O —ER, $ftH (1985b) D
WEE - MEEEEDZENEN—8%, BERVCERFRE L ORI LAEF7ZICHOBEEE L
TRLHET 5.
RG] /R DS BTEBOE~E U A HREiRuy
[5Ai]  /NE, g RELR
VBfrffRr] ERFEBLESTEY, MEF— 4 KRHEEWICABEETEDNS.
(5] SREEEALEEAANARILET, —RIINA 79371474 v 7HBEERT. F£EIX
BEOa~IKEeZ* 2L, HEIFERA, ANA, LEEL, LaEER, ROREHEW»S20,
ARARRKSmm I5ET 5. ARNAOELEAOENIZIZFNBETCHALI LR, RBEGLER
FRLVEEMEFRERTIENS, INEEEHE, PIBESE L IIHLNIIXBTETH L. NEAS
BB CKPEBRIROERERT. NEOKETIE, RESIEBIIREE (Waranase and
Katsu1,1976) # 23 AZEHEVR 5N A (Fig.7 ) . EE 1T FHEEN30cm DEAZAFRLZEL,
M1~ 2cem ICIZBGEZFMEI RO LN, BEOMICEIERFBORBRERVHWEINREAL TW
2.

Kozono Lava
Hosenji Formation (Pseudo-pillow lava)
(siltstone)

mudstone block O im

Fig. 7 Conformable stratigraphic relationship between the Kozono Lava and the Hosenji
Formation.

4. BEIE (&)
AR (1983) DIMERBEE T HE I — 824 545, ZO5HMHIHLBAEHZRISBETFIEE L
THEH72IZHET 5.
[5Ai]  BFNITHRE A - BF AR S~ BB DE)
[BE] 105m
UBAZRIMR]  JUBMBKRERHEREY) & BARIMR, S0 7-IRaE LIeHR, BREEE L BEH



KB UERE IR R OIE 63

1R (—E e 2RRatR), BiBR— 4 KFETRHEREY & RESRTET 5
Caf] —MICBIKEOMKSHRER T, ¥ - KRE L2 EOMYWILEZET 5. RBOBWEBL O
BABRHFICIEERIRD LN,

AE X, BEOEREDLTKERB 22 L, I2-OHIHTIE—#IC NE-SW HEDFERT NW K
MI210° B IZHE CESI LT W 5 (Fig.8 1), KRB0 ~Mds, BIl~-ltetE e
LPEBOEETHRERVZENLOHEEBN S % (Fig.9 ), HARIIAEOMED) S 2 5185
BRrEAB R T E LI LD S, BEIOEDKZ00m ILORANELNLHIRT, EE 1em
DHBEBOXKIIEARBLEZ 4cm OEHOREETLIHBDOREEI L 2 ML ERZRE L
7o ThuE, AN - B4 (1985,1987) CHMEREE, B ERBOKR EIMMEOBEICEEOH S “H
EFHNYE EEEHMLTWAEZE, SHICZOEREDEMI8m IZKFEBERROEREESDE
310m TEAMBRTE-STL A2 NG, KBIIMEERE, HFLRBITHEINLILDEEZ N
5. .

RN - BTN ETREME 2B ICdbF OKIEHEREE I IRREEES EANEAHRTETAHD
D, BHTIIERERT - IBESHERTELTVWAI LA, WHEIXHL NICHOHRELE TR
IN/bDEEZ LN,

/ 7/
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Fig. 8 Geologic map of the Naruko River area.
1. Alluvial deposits, Volcanic fan deposits and loam, 2: Matsunodai Debris Avalanche
Deposits, 3: Handa Pyroclastic Flow Deposits, 4: Aso-4 Pyroclastic Flow Deposits,
5: Oguradake Lava, 6: Kabushidake Lava, 7: Asahidai Lava, 8&: Nakaita Lava, 9:
Kozono Lava, 10: Narukogawa Formation, 11: Shibayakatatoge Lava, 12: Kyusuikei
Pyroclastic Flow Deposits, 13: strike and dip of strata, 14: fault line.



80 - Etn I - BEE

24

‘ MARU\ R
( SHIR:AND' PRe=—-

{
N
RN

Legend
g K
o0
=R=f

1

(2 e 7
7 -

e

3 Ew >4

N

4 1 AR
525 [ &
54 12 N
T/~

6 R13 ;
[peed7 9 14

=N, <\ 7
\/,\‘/(\Q\\
=N/

)

a
\\\

SSANTA
/\\’\:\,\,
N7~

Fig. 9 Stratigraphical correlation of the Narukogawa Formation.
1. silt ~ mudstone (laminated) , 2: diatomaceous silt ~ mudstone, 3: sandstone
(massive), 4: sandstone (bedded), 5: sandstone (cross-bedded), 6: conglomerate,
7: pumice bed, 8 accretionary lapilli, 9: ash bed, 10: alternation of mudstone and
sandstone, 11: Shibayakatatoge Lava, 12: Kabushidake Lava, 13: Kyusuikei Pyroc-
lastic Flow Deposits, 14: macrofossils of plants.
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5. FEEEKELRAERY (FE)

WFNFIBII BT, ERLBMD LR H o 7o KIERMREW L3R L. 2 2 CH ISR
THEAEY & EHRT 5.

(A]  BFNITFHE (AR - BF)IETE~EEDE)

[BE] 65m

VBAIEER]) BF)BICEABRTEDLN, L0 tIREE - FEk— 4 KR HEED I ABEST
Bbhb.

(5] RRRBEORVER, B K, EAZILSEOAEEAIKEDOKIIKE VKA.
AlERK20em, FH 1~ 2cm CEEER - REER - FRA - NEHEW &4, HICHNA
»EATAH. KIUGEIERA30cm, FH 1~ 2cm THRENROENEAFET A, HIZiE, BRE
HRI 2R Z R TREIRD L DRIKEEZRTODOVBROSNLE I ENS, KEN DB bND.
ABIIEAZIE THR SN, &A60cm, FH 1~ 2cm DRZEEZRT. —RITEKIZE WD,
LEOBRETEBBOFENRONL I LR, TOKREFKO LAICEF)NEBIESEBRTE > T
HZ e EQOBEAMNS, BRI VET TR L 72 KRRANH O IR ICZE 5 A A TKRIEHRER L 72
bOEBbLNL., BFINOLEFREITIE, BEER OREIHE KT HEAATFED 5N b Z & Ll
(HEAZRILE) ZEDHBENS, 25 (ABEXKLOBARZIIAES ZEE L2 KLEENIRER L
bDOTHA). FAEHBIOEZPFAHECTE LB TEICEET L AT EA R AR ITH,
1973) & (&, BAOHYMK, BREOME (THBRAREED IR 2 LEBICEA, BEREH
WEL. T2, ABRAPIALILENS %L )L s THLRNIIKRTE 5.

6. BkERE

AT A (1973b) OBEREBEEE BIRERE - BRETELES - BAAEBS) %, 8 (1985b)
PEREEGLE LTHER LD DIIHYT 5.

(A BAEEE ORRE

VBAIRtR] ERFB, S RBEE2AEATEY,, BTIB 2 EALUEREKRTE.
FUfR— 4 KETEHEREYD, S KRR SRS TEDLNS.

[EARHIEME] 0.3240.05 Ma (K-Ar ¥, #@EH,1984) % &

[af] AREBERSHFRFEATBELGANARIIET, —BRIINA 70571714 v 7 i
rnL, BHAEZREIFRO LN, WaadFHEA, ARA, TEEA, REEL R OIERIY

Kabushidake Lava
22 N (stock)

séﬁji Formation Y“we
(pumice tuff breccia)

Fig. 10 Intrusive relationship between the Kabushidake Lava and the Hosenji Formation.
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RENPLLZY, WHICARX, BERBEZEAETAS. ARNAEIERK2mIZLZEL, LIFLIEF /S A
bﬂbfwé.%Eu—%mméé%ﬁfﬁ,~%f%%@~%%%é%%#é:tﬁ%é.$
BRI E MR DOETHE 2 S MK OF50m L OERETIE, RAGHWERFELEABRRKRT
BTAEHEISRONS (Fig.10 1), ERFBOBARIKARE IEMER YT 727200,
SRR RREEFELEELL TWAE, RESIEFMTECRAGRBHEIREL, BR» O
NBIZL72A\, BEAFMETRET S EEbNAHREEIEE I > TWn5,
7. RS

AIZA (1973b) DHF A S BEEE (R A S BE - F A4 Y TELBSE - w1 s FEKLEBS) %, #
H (1985b) ASHARA A & L THERE LD DICHYT 5.
(A1 BT A
JBIER] FRFRB, LB as PESHEBRTED
[4EfCHIEME]  0.49+0.03 Ma (K-Ar ¥, @EL,1984)
Catl] AREASRFEALEEAANARILET, —KRIINA 737474 9 7 RUNAT
¥y T4y 7HBRERL, HICHVWREZADLIEBH L. HERIKEFR~FKEEREZEL,
BSIRHER, ARG, $FEL, LEEARUTNEREY 2 &S CHER SN, BICAXZET.
ARAIRRERIem 233, LITLIEE S A MEETwb, REBIEEOT H O ER
I CEBREROEREZZET S, FBERINEWVTIE, BHEZE L 28I L TERBEIER 72k
BaDixE) BEEILRONS.

& EhTT

8. IEERA

AT A (1973b) D EREKIEEO—E8%, $kH (1985b) 2SH 72 ICEE LB ETH H05, K
TEDRER, ERFELEOMBRREOCERLEDOMHLE, S, Zhz/NEE (770m) KD AIZRE
LRt 5.
[545]  770m ¥ — 7 /A& K
[BALEELR] MhoHIE% & BT A BHEIZHAO SN2 h - 20BN NEBEEYED
[4EARIEME]  0.5540.02 Ma (K-Ar i, #EH,1984)
[EH] ARAESAMBEARIIET, —RIIHNAT7OF 7454 v Z7HERL, ILTERL TS
WIREEASSRO 5 s, HEIRERZRL, HEEISERA, KFEL, H8Ea, ARNARUD
BREW R EPSL 2D, ARARRA3m DKE S E/RT. K-Ar FEIC L 2ERBEMBE R, i
DHEE L DRMEBRELERTH LHET L LRRHWERZRLTWAED, BEMICAT/HNE
BEXBIZL, I7-8W  BA01987) 0T A L 9 ICUMKDIEE ICHEZM$ERAEL, »
DM APHEA TN ENLEZT, EHICHLVERICEE L DEBEbNAS.

9. WEABRE
AR (1983) IS L Y ERESNIHEETDH 5.

(5] WIHAEE

DBAIBIR]  MOME & BT A BIFERD SN0 57285, BIBHIER D 7HEED LA
E.

[ERMIEME]  0.4740.04 Ma (K-Ar %, BEH,1984)

(et SRS EEAANARILET, —BRIINAT7aF 71714 » 7EHERL, D
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FET A, BEIFERA, ARNA, REEL, TEEANOTEREY R E20%0, AAR
BR1emiZEL, EE I —RICEKERZRT. KESRPEHAEOBEE—®II% 7726 0%1ILEK
2O LT,

10. P& — 4 KB TRHERRDD

(Al BERI - BT - =R Rk, A, BEREREE, E, BR

JBE] 60m
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Fig. 11 Geologic section of the south-eastern part of Kusu Basin.

1: Alluvial deposits, Volcanic fan deposits and loam, 2: Matsunodai Debris Avalanche
Deposits, 3: Handa Pyroclastic Flow Deposits, 4: Aso-4 Pyroclastic Flow Deposits,
5: Oguradake Lava, 6: Kabushidake Lava, 7: Asahidai Lava, 8: Nakaita Lava, 9:
Kozono Lava, 10: Narukogawa Formation, 11: Shibayakatatoge Lava, 12: Kyusuikei
Pyroclastic Flow Deposits, 13: Hosenji Formation, 14: fault.
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