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RIGIE T O M) IE &2 A ITE > TRIE - Bl - |RELKOFELFE 2 EICASAMLTEY 20
JEE13200-250m T d % .

PEERCIRIC W T, AR & & R E RS B (8/20.25-3 m) Zdx File L, £L LT
PHPRL—HIDRLID A S QA 672 0, LEE ORI S OB _EIZ 18 & AR EE 0B f R G K 8 %
AT L. WA —RICEE THF R & AT E AL 2 UARE O L8 KO T ORI & X
LT 2 & BR AL 720, EAE20-40cm O RER FRSREELIED. RAEIHKA—IETFOEr 2
. BAREIRCE LIRS RO & RER AR A 72 LD TRAFREEE & 72 5.

HESHITIC IV T, PEERHUBIC 310 2 ASB IR T O F A REEKE TN 5 L B2 b D Ghkadl
MUEIRETE O TIRZ S > TAREOR FIRE Lz, LA LAY LARKIBROSEHILE LXK Ei & 008
oo CONHERF CIEREAZ LT —HEOMER (ES5-20m) &2 & AL ZAICHAELTE
D, TIROEEPEE LM ITEEPOE 8 & B LT,

AKX K N2 O EE IS B 5 Rl g & FALOHE & ORI N TIE, 52 RISRT X 5 1K
RFNZ Lo T—EL TR,

R o Fe D (R 130 (1957) Z 1N 58 0 i TIIAD 45 BE IR T8 0 B T E8) OO & kA HURLAD 45 (P8
FIXR) & 2 W E RSB E GRS K O FIREZELE LT, b & FRLOREWERE L oM
IZHAMR 72 B FH O ZE BB AR KR HIRIZ DT > TRRO HLd. T LT, mifEiEn(1957) O Fikfg & =
I JE BB OBATIII S BRI 8 &I HA L L, Lavd 2 O JEITAH 23 2 HiuE 23 AR [XIE o 3P [
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BRI 2

BAAREEK &
- [ BEE TR

BT ARG ORASITR T 28 & Fik)E & DR

HIAR ] CEMERICL TS, ZOoMEORICHEOSRR 2 KD 5 Z ENRETHDE Z LD
AR BN TIIMEZ — 45 L T8 L Lz,

7R BNHEAHEICIZALTE 5 1 OB R N 5 5. 2 OWIBHRO T 16 O TR A T B ERCS
WAL, B=fEEAEEEMEZT T, Wa - IeE Y IRFEHIC bl > TRV 7 =V AE ST
W5, ZOEMIE— AT AR —NERELOABEET 2L A bH Y, HIEHE B AMHUE O 5
BlaekoTnd., ZOHE=RBERELE T 28UNRDH > THOTHEBHETBITSN 2 2R H 5.
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H8IK NEMITICIT % FkkE P DR S

b. &/ MR

a.  FLIEHHT
FOK Rl iR RO R

X =ZBAFIEIC B 2 A BIECEEO BULH X L WVBA OFE L 720, AHIBO BB RILEH O —>T

H5.
A BROIEADBH B TND.
Venericardia sp.
Nuculana sp.
Acila sp.

Chlamys ashiyaensis (NAGAO)
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Pecten sp.
Turritella sp.
Linthia sp.

V. 2. 4 XEE(&FiEn, 1957)

RIBIE T ORI E % &8> TR - BEIN - ZJINFE - 5 - B2 )l - RSB R ONE S /e
FIZHEL TS, ZOBEIE350mANAN T, JBHENO FHlEE EE LT N TES. /iH
VL RRIE D> (1957) fil AT R SE TG VRSB 2 N2 7= 6 OICHRYS L, % 1LM / VRS B I iba I8
BHAEEEMZXT-HDOTHS.

KIEEBTHEE

AJEIF150-200mDJFIE 2 A L, AR EAE O KU 3V TR ILEICEE 2 m WA QBRI A 8 »
bD. ZOBEWE TR Z S, BITE O —RKEROMEE—#H BT, B Fr— b - s
REMBRY, BRI D, Z O LML ORBE60-70mOE oy 1T K FE A Z B9 5 LRI 722 L

HIOXK (1) RESEEEOBERE (/1)

(1) KESJEIERE O RS REE (Rikm 1/ i)
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TRIDOWHEIDE B2 5. ZOWETKRTH D
2, BALT D & RO RS RS R
. 2 b BAL70mAL £ TIEE L e ST
s & ORERMAENGRY, TOHEER
JE 2 OHIE DOJE S 1T - ek & B2 5-30 em
ThdN, LITAICTL-TIHO7-15m DES D
WHEEEHRAET 5. Ko THOmERESIZIT,
Venericardia sp. <> Callista sp. 72 & %@ T 5.
F o ER RIS 2 JEE OBHIRLED S FE 5 2
DIZRD &5 B AHLBE A ZPET 5.
Bulimina sp.

Cyclammina incisa (STACHE)

Eggerella sp.

Glogiberina spp.

Nonion SPp- HIE BT KSR TR )
Robulus spp.

FEBXI DA I PEF I D T & MDA R > TEL L THR—HRDENDRY, Frall05-%
mOYEEE Z A, BI~DOEMOELAE L. DEBIKE—HFHRKEEZZL, FRAZEHZ R T
Wh. BEEIREEORICL Y RICEAE SN, BIIEOLE—KEKRT, Fr— FRHER NG,
5.

KEE L&

K@ IF200mANANDIEEZH L, JKAGEMRDE &R KAIEE OB AENS R, & (ZERAE 7 HRL
Wikt KEPIITERRROBDOOEND ZL3d D, THEOTEIIAE A O L F M AE
NH7RY, EEEIREICWENESZH L TL 5. AEITEHOBRLLZ OMH 6 15/ il X IgEHI5I 3

12K KEE R R ORETRAS A8 Ok RRRIEHEE)
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\F % VE AT R B oD A B0JE K OVEE R [ O MR I IC st &S D . i EE O MIILIE P oJes b
Phaxas sp. % pEH L7,

7RI HBE—REIL O b o RVICEE T S )E S10EmOBEE B ITEES - Ty — b - a2 EDIIR—K
LR O M [ OERE 10 cm DYESEHER E0 D70 % . T OBSEBIZFE RO / HEKE I
RO MR BSOS BICHEI L7258 EA R L TWD A, 2o L oME i L CEEH L
TWRNTZDIERBIHETH L E I b LW, Lo T I TE— kBB EHOb DL L
7-.

V. 3 fettfe/Ene

AJEREL AL D AR - R - fhoRSE - A - RS HE R ONBIE O 6 I T b s, K
X M P I 3 T E DAL PEER D B F AT IARTE O RF S B3040 L TW D DA T, KEHFEO2EE
14005m?D 5 5, KNS LTV DES O EITFI600 m (ZF vy, AT eI S &
HLEDBEWERENGRY, —RICHENEST, HITNCZ < OBATRBEZHRATH S, BEIFEICKA
B~FHARE R L, MR~TR CERSEE THD. EITIKE~RIKEELEL, & EICERIE ORI
RHMCHEREZEL I LAD L. RBINLOMITIE, WD TREZREE L 2> TnD. Hlo A%
RINEER S 2 ite. ET-ABRET O KR RO b a 22 ET 5.

AJERE & T OB (BT & OBIRIZ OV TEE K OIFEFEIC L - THix O e o 7 FLfR
WE BTN D, XU N OB e P iskE 005 7 1 X HUE P9 oD VR = | Dl i 28 7 & D J6Ai
BOSMHIRIIN & ZHTIEH LD REGEHREZ R L TN D.

AREMEHIENICB W, BFREO 200, ERBMIEORKBRNS L AREETHD LHIET DI
RLEREHZLNRPST-DOT, KREICENTIME OGEE —NEE LT, bbb, ik
JEB BEHEAR 2 M D B ¥R 00 B By OV B AT I B WD T I R ABRICH v, TOFRITICE
WCHEABRICH L DL EDbNS. Lo THBHHEIZITBIED L ZARERAESIIELLN
AJAN

KRIEHEOHERFRIC OV TIE, 2 (1928) 13t il —4% 40 Y.Otsuka (1939) (398 k4% 481, i
(1938) (X 25 FEH L7z Brachyodus japonicus 7>5 & OHER % Burdigarian & L, Fi%(1953) 1%
FRHE 2 BT ey, o BLE 2 S INEYE & C AP & B 2 e F A (1955) IFHEML T 0 5 %
DHREELIZIEFERE 2 3R~ T 5. TAKEHARA (1953) 3£ (1953) OARTHE ik & L#E & DR
WEEMEFE =S EDOERDH D & Lz, Tk LTHME0954) 30 b ¥ EE & B (RIXIE
OH)IE THEICHY) EoMEeTE =L BB AL 0til L, KEF(1956) i3k AW FRITFIEH B ettt
PR Z P, Wb B ERE K O O EALO ME A2 W g & Uiz, R TR IE ) (1955) 1 it
REHUTOE =R B e L, £OLMOEBERIULOZNZHE=HLLLTVD. DL
Z, PEHAREREOMERHRIZOWTIEZ K OFE RS & > THIE L TOZRWAY, AR TIE—i ot &
T5.
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V.31 8 ® B

ARBIE FALOF GBI KB 2 A 128, T OBIEIE 600m WAT, 2T (1949b) & DFHIHEREIC
AT 5. ABOFRITAEIORE LBV K A G Ry EE, IR BRaiaBolKe L, ©
O _ERRITREA S RJIE CUIREE 2 RikdH 23S 2 RB) E EOREEO ERET 5. —BRICKAGRD

WA, BEOWE - TS EET S D WK A~ R K e 8 &k OV fE 2 de. AT ZOEMEN D
FEE - i - BB 3BIca T bindn, &k EMo—HMIXEH L T iwn., X, ERREN O
KIgm o132 < OBEMIL A EENT 5.

HHEETHE

REITH250m OBEE A L, EICEREOMEARLHF RO ARSI L, £ REM
WIS DT NCHET S AEITREEICE A, FICHE - BEDS - AaPhi—Hhbs -
CGRYE IR - BRI R OB Enbied . REOLEMICITE S BmO B E s g - sLREE

WA E - PRI ETE & 5 VTS - B - IRE R ENO R HRBREN D D . RO /I KR sk
WIZRBWTIE, ZHMRBAEIC X - T OB ERE K ERE) Ofix OFEOHE L L T2 0
DEFTRONDN, KRFHIBENTIZIZ O LS RREEITEED b, 2o LAiciE, TroXE
JED b DIZ L AR E2 RTINS LIRS & OMEJERH Y, ZE LIEUISHBEREO b O & RR D
n5.

AEOFIIZITHTE 5 RE (i 5 RIE) R ED@HEORIBNNIET 525, $HITREOHE Lz ikl
BOWTHEN D TEBITENTLZEbHD. 2D ORED LALICIESR 0 & Bk ~HURLD A J& A3 & o
T, BHCHIBZBRT 2560, i EEICITHE 4 K8 V2 4 RIE) K OWHIH 3 K8 U2 3 #
J&) D2 M DBJERNAET D, Bl 3 RBO T BIROIEAZFELT 22 L3 b TN D.

Nassa sp.
Polinces sp.
Baranus sp.
Ostrea sp.

F1B B RIS 31T 2 MR T oD S HER
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HRENEHE
ARITH2B0m OBIEEA L, EICREME - PEROFRRHEEXIBIC AT 5. A8 O T EICK
A @R — B R & & VRS L5720, BYITRLIRD & [ 3ak i & & R BN I T 5. W5
/IR SN TIEARSE 2 b 2O Bl 2T 5. RO TEITRROMBR S 2L L, JREOH
@&, JRERICEE R RET S, EIOREEICE, BT 5 Lk E: BT 5 E S Bmo Rz IEE
BERE TR DAy, Wi/ - AR R OB BOARIEIZ Dl o> TR HE L B4R 1 >O8#E & 72
5. XZOBREIEO ETRICIIEOCHEERE 2 0, I B 4 REROE= g2 the
NTEREET 52 REHENPEET D, NOORBOMBHLSHEELLL ZATINOTEITESR
Ll ERHD.
HHEELEE
ARJFIEKI250 m OIS 2HT 5%, ARXIE IR I I T P EFAL IS 7 12K © T8 (F9 100m) 73
DENCHAT 2T ERY. AFTKAG—Fkez 2T 20RO PRDEEZ =L L, WEIREKOTE
HEMRET D, KEOTEITIINE - EEMENEE KR A2574, Z0Rbaeabln e R
FUL A L IEA TV S, IS BAIII)IE0E - KMl RIE72 EORBRIMTET 223, ARRIEHUEENIZ T
IHHEFRF L THRY. RFENLIRRO LS LA MLNA TN S.
Pitar cfr. itoi MAKIYAMA
Venericardia “subnipponica” NAGAO
Crassatellites yabei NAGAO
Cyclina japonica KAMADA
Vicaryella bacula (YOKOYAMA)

Glycymeris cisshuensis MAKIYAMA

V. 4 0B # &

ARBFHUR O =R1%, £ < OARHEER O F— LB EN S R 5B WBRE L L, Zh b o/
W& Z O 2L L CILI-BIRT M OZ% < O & 25 722 2 00 I G 2 TER L TV 5.

V.41 & B # &

AR I M PN OFE A 1, ARRWESMC F 024 L C AR RIE HiIsk o0 832 B0 5 9 2 THJn R iR
CHE R— L - EE - LSS0 T, THOBIIBK S E IR B — 2k - Bk R
— LI - T AR - R AR - DU R — A RE - D EREILE R — S R O R IR A
WL, (B4R, 1))

R EREE

ARARAEENT, ACVEITICBET B AR RUE PN O HE AT 2 ol & UCW5 /il - R - SEF ROV
RO 5 MEHEIC E RN o T, FALFMORMAET S 1 KBRHEL T, ARMIFENICIEZ DR HNGD
—EABAL TV DICT E AW, Z OMRIEIE & F 2 AR BIE #3046V K Jo Ui o AT
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—HRIZ 2-10°VE THiO THREVY.  Z OREIEIEALTE-FI 5 10 ORI 72 12 K- THIlr S cn g

FRRYE F—LEE

A B — A O R il (B R (X EATE R & KRS & OIZIEPROME A2 ML MIcED b o &
EEN, kT 5. HEOEENL, 0¥ F— RSO EHICHB O TIEE~ 5%, Ttk
TIERASHIZ AR L TWD . Z OISO R 5 TR ILHUE 23 KA EIRIE T IC T 2 72D ok
I ST,

Bifi F— L&

AR R— ST RGO T/ FATICZE O LEF L CAbl-m e F o Rl a5, HEoErix
WTNOFEIZBW TS 10°R[#% TH D, LoLRA L ZOMIEIZEMAMETIERAmOIMET
DWEIZ L > THBrENn TV 5.

ZYESAREE

ACEAREEEIL TV LERE A2 SHEA T RO Z o THTICHO TSR, ZOMEEIEX
REBEICEDRL TV AT RADRAL.

HE F—LEE

A R— 2SI AR OO 7 XIS kN oA |2 13IER 0 e LTkl o Rz A L, K
g HIR NI, Z O ABEN THDIZT S, #iEOBERT, ZOHEMETHEMTIENTNS
12°P9%, MEISREBICHE VT & 0 R0 72N TH 5.

REHREE

ARG R (3 A % 18 2 AL R v T m Rl (R 28 L, Zoduiift s BRIEC 7223 -
T 5. HEOBEANIEE R R O CIEE 2tk OHIZ20°72 0 L30° &2 789728, BUHTIE 3781
LISPWT RO BERNTH L. ZORRMEEILALFE-F IR M OBEIC L > TS Tind

BH F—LiEE

AR — SRS IE UG )7 A A AL R N IS R AT 5 F— A Th 5. g BT
ZOFLMEREINDIC LIENWRLZ IERIZH LT 7-10°2 /8323, BEHIZH W T 20°/itk & 72 o
Tn5.

INEFELLSE R — LS

AR R — SN A L — 1 A S AL S - T 1R o0 Rl G A 28 LCbl s icibk L, 2o
HRIIWBIC L > O ST 5.

EFEREE

AR E L E ORI IR 434 LTV D KILPEBEHICE DN TV D OT, ZO2FRIIH 52Tl
WS, PR T TN BV 72 2 iR & b B

IER F—LBE

AR — BHEE R 1T 2 [ B3k N oD 8 B B 76 L AFIT & D & L C 2 DO IR E 7248
v, mAT Mo R GElhED) 2595 K—AME T, ARIFHIZNICIZZ ORI WD, HED
ERHIA G HIE CIL o IC 20°/1#%, & 22 35° UL LRl AR 2 &b 5. BEERIEND R—2A0H
DTSR Y ) BREOKEBABEH LTS, BB MTIIIZHOWE A AR K — 2% B L <
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BDHT-DICHEREZEHEIC LTV 5.
AERMEHIRANICIE, ERROIEDNC IO IMEIEE AR E L TV D

V. 42 I B
ARG HIE N O W I ITAL - RMED b OB b BHE T, HEAMO L ORI ICHE, FEWEIL
TRCEMBETHD. ZhbOWBITHNE L2 f#iiEZ DIl LT 528, HIUROKIIEHEIZE - T
Bl T\, RHIEHIRANIZE T 2 REWEZ 106 5 5 & mitiEiE - ZoRGWIE - 558 il E &
CEAMETH 5.

1) AiAHTE
AW 325 XIS BV TBEICIR 72 b DT, EiEIZA> (1957) OSBRI S T 5. MBI &
Y B R A @I L CNWII NS E D, MG R OVE /7 B % T/ BB IC A Y, Bl 7 0 8%

ETED LN, TIINWHRIE® TEAR T ORE HIZB VT 3 IROBIEIZ 5 LT\ 5. ARE
JEFAL M T OIERTE T, FHECI T D ARMTE OJEM%EZ2T50048 m EHER SN L. X2 OWERIC
Z o TH BHCE 2 EOWEHRE DIPTSR b d.

2) FAGWE

AW LA b M 52 R Tl HICEY, FARGMAE L VI GMICEiRC, SARE & T
SEAEHT BN T 2 OB I 43I L T 2% % L < U Tty RRIGBHURNIC A D . AW ALmvE T
DIEWIE T, FARGTICHNT, ZOREMEAEPRKE 2 D160m ([ZET D b0 LHRIND.

3)  LHERNTE

HFRAME L VATE S FIZED, NI - BIFHZEC, BHELY FRIGETSEKE ETROBh, 22
TZOHMEFETEICHEET 223, HRe bl iz v F0 BRIEHIENICAS. BHL Y FRICET
% L OB IV TIEMTE O &R 375, EA2365° I O IERE T, 2 0 M Y% 2213150 m LL

PB | KB LR

WIS FRE T OERIT ISR T B BN kS
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LEHREIND. ZOBIBROBKOMLRMTIIA BRECEER S L, B8 A Efl e %
PRV« PR A Y RIS DT 5 TRV Y 7 2 L AICE 5 TN 5.

4)  BEAWE

AWIEIES T2 FIICEY, NEAEETICBWTEDOLFMARICHMEEICELD, FI/EELI
EoTHEOIBEHMIIREY, BARKOMHANZEZT, FHINOIER ETRD B, BIZIEEFRICAE
D5 BRSNS AE TN DL 4K 5 OROBEFAICF O CHEARTE 13410 1b65° 08, EAS5° R IE D 1E
Wik Td 5. AREEOREHRIE IR 5128V TR K TI00m L EEHER SN .

V. 5 kIl #

V. 5. 1 BIRBUAK(d)

ARRMFHIRN DR, ERITIEI A D AAZRE L BRERTRECE D —FHENH 5. A SAALE
DRIEBIIIIPEEHIKNC < 534 L, BERFIACE OBARITALHIS IS,

DA AR R X D s DAL - HARES & $1HR B— R L DO WRBCE KT L, — & &2 B
TEOBATIWTI S NW-SE Fi & ZNICIFIFERTHAIWBEIC X I TWD B2 6NS. BE
EAHRA - BEROBREAT 2 RERRECE T, HICEMa & LIRS h2a kb d 5.

DA B A LRIEENR, HR AR RIE RN O P K ICEHIEL, 2O IEIHE m U TOETHS.
ALTEER O BT RG LA I A0 2 e BRI G 7 BIRUE HU N o KB A O IR & R C X 5 2Bk K
ENHLOTHD.

BN LA OB R, R FENICEVER E LTEALTERY, JH7 BRI IE EHiic& ik
WA B P LR OB SIBICAIE LT\ 5. OAE I 75 BIIE O I BRIk LECHEE IS S 4
H0EBERLND. ZORKITHHETIEIOM OFE ST, 10°-20° DM & b o TH /8o
JEEIIETFATICEAL TV D, AFIEHMECREAEZ 2L, BME LTREE 3-5mm OFRKADR
ZEICEAINTEBY, DAbAA, HAIZ0Smm-1mm THDH. BAROETEH TR, BEOEIT
FEAEROON oo, BEFTEAEA, DALAA, HEBASE LS A, BEEE, HimEa
WEERE LTEHEND Z EBZ. DAL AAIFLS mm-1mm THETH Y, Hi@HA130.5-0.3mm
THOBRE LV VETH L. AHEIIMEME#KE 2L, BEREA, T@a, »AbAR, W, Tl
VEARNDLRD. PALARAITRGHEMICEE L TWDZEND 5. MEIIEZREICERA SN TV,

DA B AR ZREOBIRIT N T, ZOE AL MIEKES NW-SE 51T, FrEEaE, VethiE
MO FEWTE A M E—HLTBY, TOEELMLUOKERETHS.

V. 5. 2 #ALUXKEES

Wt ATAL PR R T & OBERUC, F&447.0 m ORI ZE ol & L350 m R XA FE A Hi A D
<HTWD. K200m DIES ZFH, HMTIE RSO 7 RIKE T OYHIEENE R LR BB T 520 A
LARXREREN DY, EFICKI00m O S ORGMEBESR 2SR T D24 b Afh LA KO
WA D AAZREEE N D> T, TOMITHEOWBERZRE ZHEe KILAEES D> T D, Af
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AP O e FALIZIZE S 10-20m O PR L LS OEE K OBIKABE A H Y, Ziud G BIXEN
DEARAZIEICHHEEND SO THAH . RAUTRLND &5 RKIUABEE ORMIERL, i
LAALZREICEDN TN D, A b AR ZRAE & @A P L AR KRS L OMIIZES 3-4mD
MABAFA RV A MBRERENTEY, HER ETIEEEPEOO CHBIA N D AALREIC—E
L7z, #R 1L 7 L HO) HEET O [UTE R ZE 2N CRAET 228, Wb @fa A b Ao
FLRETHD. FNETEBALEOSERITINL T4 METH 5.

A PO 22 L2 K OVERIK £ s (Aht)

AEENTHA LA, SEE RS LR OB TS LTV B, oS LA 8 i & B 2 )N
T HERMIITICHHAT D HOIE, RBE—REAEZ LT 280RE T, WIRMIZIE 2-5mm OREA K
W 05-1mm OANA, BERFOBBENAONLD, SEICE(LZ S T HE TR, A CIidEs
D—EBRBEE B L TV D ORBEIND N, BED FEICIIE SBEmOEBKAEEE N5 5.

I CIEESEE LT, fHRA, ANA, RESARDOLND. HRAFZEIIEENZORE ST
0.7 mm-5mm T, APIAE0.5 mm-1.5 mm THifDEDILE A S A MeShTnd., BERT
05mmTARTHS. FNICHMBEME L CTEEIAND D, AIITRRA, R - D RO
£, BER, MEEEOBEANGRY, FAafmiTiZE A ERaTMICES>TND.

IEBHTPE 5 E AR LIRS O)IEICEH L TWADO L MANILFMHIICAM LT D b0 LRIEESZ 25
o, MMERTEEFELWEERELZZT, BERERSEALR-TEY, HAEWIIMOIMIZE/LL T
L. EEICITE VBRI S BRIS R, B E R L, UEREZZTEABE L TWD. siRILERO
LKL, ZOXIBRETIRONR. IBA TR AE OSKEREA 2 I (Ka) ICHE S Tu
5,

BE  RHRA

REATFEEZEL TR, 13&AERERD D WVITRBELEYICELLTND., Z01F
PEEHEYE BDI D b OB EERRIEMICED, FELWREAEEZZ T THHOTIEAT
A BRERDPRIERECH S, AMAIETA A MEL TV 5.

A BN A 2L, BHRA - RIBARCAEOWRER PO R FNCFZF U ARROND. E

7o, A, MERBELTND.

ERAITE T, KB BG4 BEEE, e a 2 1s Ka) (BN TWD. liE O BIRILER
THRFMORIRNTEEIND. ZOREIIRBEREZZITIKAEEZ 2 LTS A, FitllER TR
LD LD REEITI T TELTMHAUMSED LD LAETHD.

IR 4 2 T ONBE % (Bib)

AR RS IIREE B OUHHREIT RIS 5340 L, B A 72 BB ORI 2510 B8 A 72 K LI
T, BICABE—ERELE LTS, AREERI0mOLONLKmOKE ST, ELAY
ARG & 72 > THARIC R L THY, 0m-60m OFSEHLTNS. WHIKE bRl A 6
WA LR DB E A T OB, RUAFITEHED b O EE =B A B> T, TR
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ERDD. ZOMKITHIICZREKRLOEEEZ 2L TVDEIICRADN, REO XS RLE0E
IRABEAET, 1 ECR SN TR HARIIAED b O LIFIEFEHHE 2~ LT,

Wb A Lk (Boy)

77 HE R M N OO 2 B B 45 I NASH I CIE AT I FE i 2 08 L C oot 3 2 B O A C,
YEOFEA, DALAANRELID.

BT TIEHBEM L LT, BRA, PALAASBHAZ 2D, MEAIFHR TS5 mm-1mm T, 7
Ao B AFIEMEER TR DA TA 7 A b ElroTnD.

A 2= =7 VA 2L, BHRA, DALAA, HiEA, BEEEROMEANLRD N
ERICHIEALL TV D,

WP AT DA B A LR (Bqo, Bo,)

S IUTEE R OV O FAL AT 5 ZREVES T, IWTEE OB A I3E £20-30 m CHER IR i
EETDIN, SAIMITHS. FTROESHFEET, M- #EoBas 7T, EMiofEs LidEs
1-2m OFBEEIKEZTRA TRBISND. ZROGHEAKEHZELLADAAZHAED, S
AT NREIC T 2 &£ 0 Th 223, BHREAR 20O THIEBBRAH LN TE o
7. FSelTEE 3-4mm T, WHRAIC bR SRERA L HILD.

BEA AR, HEEA, DALAANLRY, REAIFHRTO7mm TH 523, 42 1mm
RKOINKHERE R B D . WA 13205-0.7 mm THOEESH I, AL AAIZEF07 mm
THEINATA L TYA Mo TN5D.

A BRI EZ R L, hADAGA, WEEA, REA, BEE, PEOTADYRAKROS Y
AMNRTA INORDTENEBRTHD. o, FNIDBOEMEBELANREEND.

V. 5. 3 SREXLERSE

MDA R T A bR OEEIAA DA D A LiE (Do)
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Quercus sp.
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r. Cocconeis placentala EHRENBERG

r. Cymbella parva (W. SMITH) CLEVE

c. C ventricosa (KUTZ.)

c. Epithemica Zebra (EHR.) KUTZ.

gl

E. proboscidea (W. SMITH)
Fragilaria construens (EHR.) GRUNOW (s.1.)
d. F. venter (EHR.) GRUNOW
(r: rare, ¢: common, d: dominant)
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RoTVLONRR G, Fio, EHITFELHIC20mI EDOEEZFR L TS, B e LTERER, BE
A%, PEOANAEZER L THEY AIA L RITIE— RIS OBRERRACE ICHEE LTV,
ERDO—FIITBEAR DD R WS E OE D b H 5.

KBTS & LTREA, BER, ARALODEORBHA, AL at. BRERIZEH
SNTVDORFEET, FH1-2mm OREEThHD, ANAITDRETOS mmBET, kx4 YA
MEEAT DRI E T TS,

%k (RA)

TEARCE AR O 5347 1ZRHR 53 25 KR AL I O B BRI BT L TR Y, T oREITERERMECS
(R) Th 2. AENRITBAE LT HH BT L OWEIEITOMKXIZZ <, WIRLb/NNEERTHDLR, ZOH
AB ML NW-SE 726 EW FaThD. HIRO KM IFEOKRERE L CEMRMRITR S, PTbmse
W DEARE S H SR & LTI S A EE S LTRIBS LT, —RICEIREZHOmE - '



35

25 HBERNRECE () LRUKAELS (F) OCE5 R

AR L CIALEEEE A TS,

V. 5 71 HEBXRASE

AEFUTVEET, $HR R RO B AT LT 2 KGR A 288 B XalUEH E LTHE
BT —4E Lz, PARET CIIBEK MBS 2 A TEBILA A b AR 2R L AR A b A LAY
ERDHD. BRSO ZRERS IR ABSE 2B > TomLTRY, 2-3OBEEM’EH 515
HRU AR RO DR TE Apnodz. iz, ARMIE CIEIERRIKABE O TALIZ A b AA KRE D
MBI LTVWD L) THS.

WA A B A ZEUE (Ob)

ARVRBIE R B R ORI AT 2 b D TH D, BHEITAIEO L OITARENA B AA LR &
& BT, ARKINE IR P O AT O RIGERCESEEZ B > T\ D, ZOOMILWEE & & I E
BICRHNTE Y, BOLHWEE TILZOBED TAICEWKIIEERHD. 20X )7z EnblE
HEBELITEHOFLRS D EHESND. BWEORESITHS0MT, PRI IRk ORI 72 M
ERO L OT, BRI NSREBANERA SN TN,

i RER A - A - A D AA R OVE NS ERERIE A
TEEAIIKES ITmm LETT, FIRCELBENEMEATENTHD.
FHL MR R L, BHRA - EEEA - SBRRELG - DAL AA - BEBIEA DY - ERICA
RN EGLIENED.

SHE BT 2 LalE X RIkE - KRB R OVEIRE IR A s 2 8- Tk v, #AE O S1330mpif
Thb. KBOEEZBOTREOEZERIL (209.4m) (542 P 0E LTESMRELIZEEZLND.
CORBEIZIAEERN 2 Y, JES20mEL O KA R ENL TV D, BEFVT RS EFEEa -

=



36

MAB A - LA T, RO EEAEARIITREOT NV ETHD. LIEETICE e & &R
HEONRERSDBOAREGHETLHIENDD.

FHR R 0O T Sl ok T X VR IR A4 s R0 A RECE O KL E S (Rtb) IR H->TW\ 2. 7,
VAR R OB 2 ST ITSEERE A 22 1L 2/ NS A L TR Y, A% OMET & 3 5 S ARKIE T
—ISAREIZ A ANz,

BEAh  BHRA - DAL AR - BEEA. DALAARZEICEEATEY, RE<HEmmoObLDY

H5.
AL R E R L, SBEA - DA AR - BHRA - BEEREE - T X BRI H 7Y, HIBRIC
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EFNTN5D.

BEdh - AR GOREE) - BHRA - DADAA - ARITRERTEAZ 2L, WICEBEA OISR E <

STWS. PABAAIZL-2mm KT, ZL<EENBEHZEZTH I LML,

ks MR Z R L, BHRA - DADAA - B - SRR D D

A& LR (Sb)

ARG IRT AL VS & R O PN 340 L, SR R0 Xils LR BRI NZIER CEEB 2 b
OT, WEK ETIHREZREEE LT L. BETIIERHEMN 3 Md 50, SEHELN 72
V. BEEITES 1-2m OFi b L2 KB A 2 A TER > T D, BEEVWTR KA L 2
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B ORI ILEE & FEOF @A - SKaa - ANA - ZIETHD. THRIIESTIZEALS
BREWE TR I T D RIS OAE SNI)INECTIEARAEOBFHA L 6N, £, FlifhiET
FHREEE T, RYPRMAT CIERNZISE B S T2 ORBIE I .

A5 DERIHCTF IS 4 £ No. 9 ITRINTVND.

BEGh Sl - e - AKE - RRAREAIT 1 -3 mm TRAFIERBA G END, FiE
BiA130.5- 1 mm, SREFHEA1203-05 mm ORIKEZ L ZRTHD. ANAIET-2mm T
ZEICERARINTNA.

AL RRA - RERELA - TR - REBKEET T A
ZOENFHEOEHENHEESE T TRIEBICEAL TS, ZOEKITARMICITIFRC—REEOEZ2 2
L, Bifh e LCiidRoS@En, BRERRLOREALZ OROANAELEHT2HBESATH
%, BEROPTORESOEH EIIY— T FEEn - BEOIEERZMITRD bRV, K
ARADOERREICENRELL, RITEEROIFICEZWMERNNH L. 2 OBMRITSE NEEEORA Y
TRIRESND. ZOEPRMIICHBERONRER 2L ER LTV L IAND L, ZOHFKE
ROFEL[NADHEDEHROLDIMENOBER LD LD L BbhD. ThbbIkER 7%
KERESNTNDE ZATIHARAOMBIIZ RO ONDIEMAHDH. KEEINDOTHEMH DV IEAN
ZAEICRIT S, B TEEDOILFICERALIRH 5.

BEE - APIA. BEN - BRAKOD RO EA.

AUAIEES05-1mm ORHREEL, 2L B8A A MgTEEL TS, BERIIKRE
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S0-5mm (2T, APNAE FERICEZKICA ST A MEBSELTWSD ., @ a1305mm & 5
WEZENUTORESTHOETHD.

Ak PIRDIRMLRRE L, AR A - WA - BER - SEO K OREBIE D DR E TR Y, [
BUZIZA T ANS AT TWD, ZOENY VN EEND.

KAFZ L (Oa)

ARENEZ BRI OFME AL S V6 )7 L ALV 5 ISR L7 fiE OBERH 0, Wi bRl Lis
(A7, 1961) 2B LTS . AR XIS HUE P (2 50 A0 3 2 Vs 1 B 0D RO (XUl i sk oD KA 22 1L oD e &
Thod. AEIEAARARILE LK OERE O ISR L TR Y, % O BMRITHIABAFNT L O B iy
BIHPIHHET KK BE SN D, WEOLFEEHITTH)IIT, EER L FHINTO 2 EI0mO i 2 5 4
FHCTERL LT % (261X) T8 111248 O 5 TR S #9150 m OAR & OBCIRET B 24 U CHRE R HE Z O

261X B HIEE IR A TR D KATZR LAE RO 4011 i)
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27 KA Z I LE OFRIRETER D, THINEA 2 1E-> T D GRAEFFRT T4)11 i)

5TV Q) ZEATIE TN EBOHE LTHmOEN TN,

RAZ LS T H - 7KEF (1966) CTBES O PIA O MEC LH - FEUCK Sy L7223, AHuE N I3
TRV TR TARES O FEICE &30mAz TH mm- 1 cm K oA 5 DR & & B & a5
DEENDY, FOREAEE LU RO RHE A X T, B OJE X13100 m 2 EE & H#EE
END. ZOWRITHICFABEOBRKAMLE THIEoTRY, SRINIORIBECRONS. =
AU S KA 2 LA R I i i C A 2 A D A X (Hb) I b T 5.

AP 2 2 L, 7K A—B K A THICE LOBRETE S 5 VIS BRI B 2 TR T 5 IO
T, ~MICABREMIZT CROTHETHD.

AE DO LRSS HMEIZE 4 K, No.10, 11TH 5.

BEAG - RHEA - Wl - SRERER - EUCARTR.

T MR Z R L, SRR i i R SR RS R O T A7 E R O S B

B « A2 U 7 R OBER A (O

AAENE T L RE ARSI O L, WEROMICHEER TW D KIIREETH L. — R B E 2
L, B « A2 U 7 ROEIEN DM E N TV D, BEREIT IR E Lo Tnd 2 &n£<, KK
WE IR B0 0 KA 22 (L & KEFR L L ORI LKA bND. ZOREE S 2m-10m TH D035
FHc &> TEEL, BFEINMFETIEAIY T EBIKERDLR> TWDH, BIKEDHEBOADHTS b
5. AU O KIIFRE B ITEIRS « A3 ) 7 ROBIHEN SR, S@a R aRma A a2 lcs
(Ma) # REEG I > TN 5. EILE O PIZIE30-40cm KOFER & Lo KILERZ < GEhTRY,
TRAHLYG 7 DIBHE A CIHESBEmO 2 2 ) TREABE TS, £, KREFFEESADEIC S L
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A EAE L TV 5. Eﬁm%ﬁ)ﬁfﬁ(ﬁi—f%ﬁ%ﬁ B A LA AE O TR K ILAE S 03 04 LT
WO, BHEEPESFELWBEIZTE R o7,

V. 5. 9 XBRZXRA HDb)

AR VA VI R s G 2 B G R L L O KB HZ TR L TV 52 BRIG KA EE IR BV,
D—HFBFIRFEAICETHRHL TWD. BETEICTICRBAOR I LKA Z k> TkY, £
OBMRIT KRBT FEHE S AL O CBEIND. O R MIR CHE LI LKA & LT L iy
T, #REILIAE LS LCEI L72BEER THIOMBIC M T 2 b0 Th 5. REFRK OHRAMITIZIA
MOEETEH N AR D LB NS, RFFAEOEETZE VST EEO X3 Y 7« kILEO
ST DL, FRRAMEDICHEBERATVTEARLOND Z &G, BHIXKIZK LGB O H R
PEETE S, WHIRIZIFRERODH D VIR 2 ) 7 EMBIEE I TRV, ZEEMREED R
« P OWE TR & RIS E 2 O D, WA IRV CHI0mICET 28 —RIc#i<, JRE—IKA
BEETHEBEHAPADARLRETH S,

AE DO ERS LS HTEILE 4 % No.16 THh 5

i RHRA S - PADLARICERIND.

AL BHPRAERR A R L, RHERA - DAD AR - SIBIEA - SRIEEEG - BEEKEE - T X UBEE - TV
WYV EAEV 72D,

B

m

FeO+Fe;0;

Na,0+K,0 Mgo

28 R Hhdsk K OVE L sk o> kLIS $E > MgO— (FeO+FexO3) — (Nax O+ K20)
no.12, 13, 14, 15, 17 [ZRATHEHIED KL
Variation diagram of the volcanic rocks of the Haiki district as plotted in the
ternary diagram Mgo- (FeO +FexO3) — (Na2O+K;0)
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VI. 1 & X
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KIS EERTOLTH D, JAENTED S PRAITIC/AA T 5 HF B I Uz nsRichif: LTs
D, IBHD ZORERRE B - TND. FHEARE =BT LTV 5 BERTECE OTEENIC B L
TSN bDEBEZ N, RIBERNEZHETHLINIMBEDOLORZW. BERKTIIAOND
HOIEARDY, BRI R TRED, SRR, ARG, MEEREE, SREREE, JTERGL, AREKEEM OMLAE AR
ERRESNIZE VbR TS, BYUINE L ZOILE O IAWVIZETR LTV 5, WNilF—TF R OE
BEPEM & S50 B— L RIC108 0 BT d %

VI. 2 W 8 #k

7% [ Hi 35 PN 00 48 Bk 1k 0 FE H ) HATTT PN o0 )G 1L (P 2 TN« ARBET) B OV AR BT PN O 4 KP4 L
T, WIS EZEMILIEK AR B TICEB SN TV AR THD. L bICH IR INZILTH S
2%, JIARSE L 2 JIEUXRE B VEE LR P ¢, kL Th o 7. BRI A IR D720, 8k
FEAEFOJFRL 2 B & LT e, MgEL OB FRRoE Y Th 5.

JUAREE L (2 JHNSL - AR50

ARGELNT, HERIE SN 7LTh D 03 @ P Rl S, BIFIB0FERIZ 22 » THORIE S hvird 7z,
SR D IR HE Hl D3 AT A AR | EF I ©, SR oA B NN E OARGEHEMETH S, I
FOARGHUT & bICHIRO T I A2 LERS (Ka) T, ESEZERILEKABSERE T, ZORIC
IS B OWEIEE K CRIKCE DHERIE A H 0, Z OHERIE TS BIILUR N IE S h T 5. H301
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s P UGBTI L TA R ARSI L TR Y, HE - BakUTARZEL TN D.
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B AR LI X s K OVE
Chemical compositions of the volcanic
Analyst: Nos. 1-11 E, Omori, Nos.

1 2 3 4 5 6 7 8

SiO, 59.31 55.85 58.01 60.89 63.64 60.66 71.84 75.04
TiO, 1.06 1.25 1.15 0.79 0.60 0.83 0.29 0.10
AlLO, 16.05 17.85 18.12 16.81 16.62 16.53 14.08 13.63
Fe,O, 2.84 2.06 2.82 2.86 2.40 1.96 1.39 0.76
FeO 4.88 5.60 3.51 3.47 2.46 4.79 1.23 0.29
MnO 0.13 0.13 0.07 0.10 0.08 0.13 0.03 0.01
MgO 2.18 3.10 1.90 2.27 1.14 2.07 0.43 0.14
CaO 4.01 7.15 6.10 5.12 3.55 4.31 1.56 0.70
Na,O 3.76 3.36 3.93 3.85 4.10 4.02 3.77 3.85
K,O 2.22 2.06 1,97 2.49 3.61 3.12 4.35 4.74
P,Os 0.46 0.43 0.35 0.21 0.20 0.33 0.09 0.04
H,0+ 2.24 0.85 0.83 0.69 0.56 0.21 0.37 0.06
H,0— 0.72 0.44 0.96 0.62 0.60 0.66 0.56 0.34
Total 99.86 100.13 99.72 100.17 99.56 99.62 99.99 99.70
C.1.P. W. | Norms

Q 16.07 7.72 12.06 14.49 16.47 11.49 29.22 32.91
o] 1.27 — — — — — 0.55 0.99
or 13.12 12.17 11.64 14.71 21.33 18.44 25.71 28.01
ab 31.82 28.43 33.25 32.58 34.69 34,02 31.90 32.58
an 16.89 27.54 25.98 21.23 16.28 17.84 7.15 3.21
wo — 2.14 0.83 1.17 0.01 0.58 — —
en di — 1.11 0.52 0.73 0.01 0.26 —_ —
fs — 0.97 0.26 0.37 —_ 0.31 —_ —
en 5.43 6.61 4.21 4.93 2.83 4.89 1.07 0.35
fs hy 5.11 5.79 2.09 2.52 1.69 5.74 0.69 —
fo — — — — —_ —_ —_ —_—
fa } ol — — — — —_ —_— — —
mt 4.12 2.99 4.09 4.15 3.48 2.84 2.02 0.68
hm — — —_ — — — —_ 0.29
il 2.01 2.37 2.18 1.50 1.14 1.58 0.55 0.19
ap 1.07 1.00 0.81 0.49 0.46 0.76 0.21 0.09
tot. FeO 47.68 46.66 43.67 41.24 34.30 41.57 22.49 10.04
MgO 13.98 19.41 13.72 15.49 8.46 13.13 3.90 1.44
Na,;O+ K,0 38.34 33.93 42.61 43.27 57.24 45.29 73.61 88.52

AL 24T > T KIEE OB 4 R O —Fis
1) SEREA s (Ka) A OB R IR R 8) (L R 27
2)  MADAAEA I A SRERE A 2 (Kaol) R WA RR A AFRT /N 5 2
3) MADAAEAEEIEA LIS (Kas) P SRR AR S I AT AR B L — /3
4) A llE (Kay) Rl B SRAEATRR) I HIRT A
5)  SRERIEAE B A2 L (Kay) R IR AT RR S HFRT 12 o S
6) IR SERRE A (L (Kas) R IR SRR AT A0 22 i 11 T
7)  ARARERECS (R R TR R R T HEAR A
8) BERAUE R) RV HECRTTER BFHE1
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9 10 11 12 13 14 15 16 17
63.19 61.44 64.09 58.92 54.33 61.42 61.90 49.57 51.00
0.57 0.72 0.59 0.97 1.17 1.19 0.73 1.86 1.70
16.07 16.54 15.74 17.21 19.16 15.33 16.58 16.84 18.28
1.39 1.95 1.47 2.37 1.97 2.48 2.91 6.92 3.61
3.00 3.43 3.25 3.36 4.36 3.86 3.65 4.80 5.96
0.08 0.09 0.09 0.12 0.13 0.13 0.11 0.16 0.15
2.60 3.22 3.05 2.86 4.65 2.32 2.90 5.30 4.36
4.33 5.61 5.19 6.39 7.50 4.96 4.76 6.95 8.14
3.44 3.64 3.59 3.41 3.07 4.18 3.43 3.70 3.91
2.67 2.18 2.11 1.90 1.43 2.36 2.27 2.10 1.63
0.20 0.25 0.22 0.58 0.88 0.80 0.59 1.20 0.73
1.80 0.68 0.35 0.86 0.53 0.73 0.27 0.68 0.21
0.26 0.40 0.26 0.30 0.27 0.20 0.23 0.43 0.40
99.60 100.15 100.00 99.25 99.45 99.96 100.33 100.51 100.08
18.75 14.97 19.09 14.61 8.35 15.44 18.90 1.21 —
0.13 — — — 1.03 — 1.24 —_— ——
15.78 12.88 12.47 11.23 8.45 13.95 13.41 12.41 9.63
29.11 30.80 30.38 28.85 25.98 35.37 29.02 31.31 33.09
20.17 22.35 20.60 26.04 31.46 16.10 19.76 23.14 27.51
o 1.61 1.55 0.78 — 1.37 — 1.46 3.38
— 1.03 0.96 0.52 —_ 0.82 — 1.24 2.12
—_ 0.47 0.50 0.21 — 0.47 — 0.03 1.06
6.48 6.99 6.64 6.61 11.58 4.95 7.22 11.96 7.23
3.57 3.20 3.45 2.63 4.69 2.84 3.30 0.29 3.66
— — — — — — —_— — 1,00
— —_ — — — — —_ —_ 0.55
2.02 2.83 2.13 3.44 2.86 3.60 4.22 10.03 5.23
1.80 1.37 1.12 1.84 2.22 2.26 1.39 3.53 3.23
0.46 0.58 0.51 1.34 2.04 1.58 1.37 2.78 1.69
32.80 36.45 34.32 40.20 40.13 40.74 42.16 49.83 48.19
20.06 22.64 22.89 20.93 30.43 15.52 19.50 23.95 22.82
47.14 40.91 42.78 38.87 29.45 43.74 38.34 26.21 28.99
9)  WBHEAEARA G D2 (Ma) R B FEIT DL AL
10)  WEEREA AR 22115 (Oar)  FEI ISR FPRI SO HFIT T4 1| L
1) BHEHURAA ARG 7L (Oa)  FR TR )1 P9 4ok
12) WERARERA I SRR RO AT A ST ok IR
18) WEEREA A D AR KRE R T AT/ Ve ok )
14)  SARFLE WAEAEA P AL RIRRICH AR PR ES CKH )
15) WEEBLASKARRA S P A R PRSP R BRIl KR IR
16) AT ERORA WA 70 A A AT (HI) R IS B AR S 1 S S35 0
17) DABAELRE  ERRAEFE RO R I M B)
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5290 JIL L SN & 8o —
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JEXF50 ecm-1m T, FEAEIERIL & FED LD TH D, HEERII RIS EEAT L TWDHT2D
ftE 2L, BE T, Hon OWBCROEIZ R LT\ 5. Ef N8O°E, At S10°Th 5. ARFLILH
T RRER RSB S 722, BIFEIZBESL E 72 o T 5.

VI. 3 B £

Ve A BT S ORI R e BT — 13 2 5 2 < OFIR IR M b TR Y, BIHTIE% « Ol
FERA TREEN TV D . FHA Hsk PN C I BB 2 Uk & 3 2 FLBE©, AHBEL HICHELA TH
2. B SERIIA IR N O AL HCER I e RIT = AT IC b 0, B =R O PR OE - FA HE IO
WA 22 1L HE (Kay) IS AT 5 MBER B OWMECH 1Ak Lie b D Th 5. W AR A -
WOQERITHITONDN, TRENOTHTIE “2X7, “Xb7 LMEENCTHESREE L to T 5.
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VI. 5 fA
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BB AR T O BRI — R 35 b AR ST B2, MUITBO b DI~ TIE 5 7
WINEEECH D

BHGRE LCRA SN TS b0, ARIEHE S8 oI A A IS LT 5. ARz
IR O TR OB 2 L R R R & LTI 0, 5 HAsBhlE LR LTV 5. W
RS A RITH T, ZOESIX100m &b Y, —MICE LOEREIE A S5 - L AT, 1
R L T O 72 T B S HIK OB IHE & A CASHE IR O 2 U — AT b
NCED, 2 MR 1005 T L - 7~ (RO E)
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Abstract

The Haiki District is situated in northwestern Kyushu and occupies a part of Sasebo City,
Kawadana-machi, Sonogi-machi, Hasami-machi and Ureshino—machi.

The district is composed of metamorphic rocks, Paleogene and Neogene sediments, Qua-
ternary sediments and basalt lavas. The geologic succession is summarized in Table 1.

Nagasaki Metamorphic Rooks

Northeastern margin of the Nagasaki Metamorphic Rocks is exposed narrowly in this
district. The metamorphic rocks are mainly made of graphite-sericite-quartz schist and con—
tain albite porphyroblast which attains 1-2 mm in length.

Tertiary

The Tertiary sediments overlie the Nagasaki Metamorphic Rocks and are covered by lava
flows of basalt. They are divided into the following two groups in ascending order : the Kishima
(the Nishisonogi) and the Sasebo Group.

The Kishima Group is considered to be Oligocene, and the Sasebo Group is Miocene in
age.

Kishima Group
The group, which can be correlated to the Nishisonogi Group, is mainly distributed in this
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Table. 1
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s
RS Nagasaki
é é'«)' Metamorphic Rocks
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district, and covers conformably the Ochi Group. The group consists mainly of sandstone,

siltstone and mudstone with several interbedded tuff beds. Many marine molluscan fossils

are found in each formation. The total thickness of this group attains about 1,300 meters.
The Kishima Group is divided into the following four formations : the Kishima, Magari-

kawa, Haiki and Daito formations.
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Sasebo Group

The Sasebo Group comformably overlies the Kishima Group in this district and is mainly
made of white colored, fine and coarse-grained arkosic sandstone, interbedded with thin
layers of siltstone, mudstone, tuff and coal seam. Thickness of the group ranges from 1,300
to 1,400 meters. The group is divided into five formations, and only the lowermost Ainoura
Formation crops out in this district. The formation consists mainly of sandstone and siltstone,
intercalating many thin and unworkable coal seams. It is about 600 meters thick.

Geologic structure

The geologic structure in this district is characterized by six large single domes and for
basins.

These folding structures are cut by dominant northwest-southeast trending faults with
northeast or southwest dip.

Volcanic rocks

In this district the volcanism commenced as a dacite eruption in Late Miocene age and
then changed to form lava flows of pyroxene andesite, olivine basalt and rhyolite in Pliocene
age.

The volcanic rocks of the Taradake Volcano and olivine basalts of the other volcano lastly
erupted in Pleistocene age.

The volcanic rocks in this district are distributed in three areas as follows. 1. Pyroxene
andesite lava and pyroclastic rocks of the Kokuzosan Volcanic Rocks. 2. Olivine basalt lava
and pyroxene andesite of the Taradake Volcanic Rocks. 3. Olivine basalt lava and biotite
rhyolite of the Hariojima Basalt and Arita Rhyolite.

Kokuzosan Volcanic Rocks

The volcanic rocks of Pliocene age overlie the Kishima Formation and only occupy an
area about 10 km across.

The volcanic rocks consists of pyroxene andesite lava and its pyroclastic rocks which belong
to Hypersthenic Rock Series. Dacite lava and dacite tuff breccia are distributed at the basal
part.

Aphyric pyroxene andesite is distributed in the upper part of the dacite in the east and
west parts of this volcanic rocks. Volcano-stratigraphic succession is shown in Table 1I.

Taradake Volcanic Rocks

The volcanic rocks are distributed in the southeastern part of this district as a northeastern
part of Taradake volcano. The volcanic rocks consist of hypersthene-hornblende dacite and
pyroxene andesite which belong to Hypersthenic Rock Series. The lava flows form gentle
slope running down to a NNW-SSE direction. The pyroxene andesite lava flow is accompanied
with its tuff-breccia. Thickness of the lava is 40-80 m. The lava shows columnar joint. The
lower part of this lava is augite-hypersthene andesite. These lava is porphyritic in texture.
Augite-olivine basalt lava overlies the pyroxene andesite.

The basalt consists of augite—olivine basalt and hypersthene-augite-olivine basalt and
sometimes contains quartz xenocryst. The basalt lava has two types of rock series, that is,
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Table. 2
Age Name Lithology
Kokuzosan Andesite (KaS) Augite~hypersthene andesite
Kuchikida Andesite (Ka4) Hypersthene-augite andesite
(Ka3) Olivine-hypersthene-augite
andesite
Hypersthene-augite andesite
(Ka2) Tuff-breccia

Olivine~augite andesite

Augite-hypersthene andesite

Tuff and limonite (plants

Pliocene

Kokuzosan Tuff breccia (Ktb) fossil, diatom)
'

Pyroxene andesite tuff breccia
(Lower part : hornblende

andesite)

Augite andesite

Fudoyama Andesite (Kal) Hypersthene andesite

both alkali and tholeiitic basalt series. The basalt is product of the Pleistocene volcanism and
its scoria formation including volcanic bomb is distributed around Akagi and Onohara.
Therefore, it is assumed that the area around Akagi and Onohara is center of the eruption.

Hario-jima area

Mainly rhyolite and basalt are distributed in the western part of this district. There are
two kinds of rhyolite in the area. One is biotite rhyolite and the other is hornblende rhyolite.
Biotite rhyolite is at the lower part of folw and accompanied with volcanic-breccia and ob-
sidian. The upper part of this lava is hornblende rhyolite and forms lava dome and precipice
in the area. The rhyolite is apparently distributed in a NW-SE direction, and its trend is in
a close relation with fault system in the Tertiary basement rocks and their geologic structures.

Another biotite rhyolite mainly compised of lava and accompanied with dikes is distributed
in the north of the Kokuzosan Volcanic Rocks and intruded into the Kokuzosan Volcanic
Rocks and Tertiary sediments. The rocks are generally abundant in glass, and almost of all
the rocks are suffered from hydrothermal alteration. In this case, the matrix of the glass is
changed into cristobalite, alkali feldspar and zeolite. The biotite rhyolite belongs to the
Arita Rhyolites in Pleiocene age.

Olivine-augite basalt and olivine basalt cover rhyolite tuff and the Tertiary sediments.
Thickness of the lava attains few to 10m. The lava is accompanied with tuff and scoria in the
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lower part. These basalts belong to Hypersthenic Rock Series.

Dike and sheet

Augite-olivine basalt are intruded into the Tertiary sediments as dike or sheet. Also biotite
rhyolite occurs as a dike, and is intruded in the Tertiary sediments.

These dikes are rather small in width or size in this district. Several ten meters—thick augite-
olivine basalt sheet is parallel intruded along the bedding plane of the Upper Miocene sedi-
ments.

Biotite rhyolite dike is intruded into the Tertiary sediments in the northern part of the
Kokuzosan Volcano. Almost of all the dikes are suffered from hydrothermal alteration and
kaoline is formed. Some of these kaoline is dug out at the quarries for pottery stone.

Economic geology

Biotite rhyolite distributed in the north of the Kokuzosan Volcano is dug out for pottery
stone, and used for the “Hasami Earthenware” in the area.

Hot spring
The Ureshino Hot Spring is distributed in the eastern part of this district. The hot water
is weakly alkaline with bicarbonate and attains 60°-90°C in temperature.

Coal
Coal seams are intercalated in the Ainoura Formation of the Sasebo Group, at Inuo, Hiu
and Yaosa of Sasebo City. But they are thin and almost unworkable.

Building stone
Sandstone of the upper part of the Magarikawa Formation is quarried for building stone
at the several places in Arita-machi.
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