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SR-110

1

Ku-3

82K M-205

83K M-355
84KM-51
84K M-75
82K M-223

Alievium sp.
Archaeospongoprunum sp.
Praeconocaryomma cf. universa
Pseudoaulophacus cf. floresensis
Amphi pyndax plousios

® | 82K M-253

® | 84KM-73
® | B4KM-76

¢ o  32KM-188

A. stocki

A. sp.
Archacodictyomitra (?) regina
A. cf. simplex

A. cf. sliteri

A. cf. squinaboli
A. sp.
Cryptamphorella sp.
Diacanthocapsa sp.
Dictyomitra formosa

D. koslovae

D. sp.
Eucyrtis(?) sp.
Holocryptocanium cf. barbui
H. cf. japonicum

H. cf. geysersense
Novixitus cf. weyli

N. sp.
Pseudodictyomitra carpatica
P. pseudomacrocephala

P. sp.

Squinabollum cf. fossilis

Thanarla brouweri

T. cf. conica
elegantissima

T.
T. cf. praeveneta
T. cf. veneta
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ALEHE FIROFHR A AL E CENDIFL2NENTHDH. ZORBIICIZZD EE7ZT TR, THD



38
TRRE AEE P IO AP PIET 228, Zh o ORI AR,/ RALN LU EOFHE =FRAMETH
v, ZORTEARBHRENIEE R TH L WREMEN .

. 7 7% pkfF M

AR ek & % oD JiE 0 oD DU 5+ B R RE AR BE D SR R ER 2532 Cnvd (B8 45 1K) . Z8 R e 1 3kl
D5 HREDIEES HES TIET 7 F/ WakkeaH, TomoEss, SE546 - o) —f
MThD. 72k, THBEREMMUSICIE, Uit XRBILEREENEA L TR Y, ZOFLIZRAK 10km
DIE CTHEAERIR AT LTV D23, 2 ORI O 5283 AR I K AT,

AT LA R I O30 (F46 1K) 6, T2 F /AR ESE S - R —a{HT
Fohs.

T F/RAEH

TIFIRADELE, SEIH - RN —HERLS DD DHVFIEFICENRIETH Y, HIT
X P X - PHEFIH X - MEPH X OF KO IIALE T 5. W b IEEAR T S720, ZORT
HAEOMNES TH S,

WAFT DL RGN TIE IS R OFRIRA - FkvAA - T2 F I aE e L, WRA - A - FX
FA S - A RETEHTH L. TBEAOZRN ULIELIEROND. LA - X0 —ftf L
77 F 7 RAHORIZIZ1I-3km DIETHEE S A - RV —f - 77 F /a0 GFETHIMERH D
2, WEIZEZVEDIRL TS, oY —f - 77 F 7 lamORETRECH L. wiELE
HPCTIXAER, RIEA - A - A - WRA - F XA - ABAEMIAET TN D, FRIIERE
T ORIz T 7 F 7 a7 imn Ronsd.

&2

O 5 10 i5km
e 7

‘ I PP | A
! TP M=
& e Il

[ # Slitee e | PR

5451 JUIN Y 5 -5 AL B D ZE R oy i
PP: SE5F « Ny —Fi. AT F A, B BERM, H: B
A, MK ARFREE, Kt AR, Ms: GEERHTRD, MN @ GRS



39

A

o NEIE
O /vl -5
X 777 /WA
BE

- BEME
+ % BB

TS
N

S :mn !
X Cf U %__?

Fa6k LK ORI 51T 2 RHIEI 2 ZE R SR O S5 A

RESHE - NRY—FAF

BESF LN AR —ATREST OGN M TH Y, HELERE &\ RO O 5 Bl - 154
HE - PHERE - AEFH OA KO & )R - HRKEZ HDTND.

HIFEEMES CITRkIE R - SkhvAl < SE A - ffa - ~o Y —f -l RR - agk - 777 0l -
FETA L RERGEIN S22 5. WETIIAER - TRA - BRa - ke - 5856 - Ak - F4
FA R - RBERATDHBEL TN D, HERKOCNFEOWEIITHROMIRNAZ <, SE 57 - FfE
A ARTRESNTOD ZERL. RICHEIFE L, FEOMKZ &L 0T 5.

. 8 Mt /E % &

AU TIE, A2 DB~ TREEHALES, SR R O O 3428, I RIEALH - rTE 7 1)
OHARBLFN 272 L TR Y, MOMIIZ S/ VHIES T T5 B 8X).



i 1
20 4,
30 /B

LD
50 (&
70 %4

HATIK T o> HUE RS (X

ov




41

m 8. 1 HE®

HIFHAE HEEACHIE, ALBRAMABE G AR O 10km 2 H Y, EfR AHUE N
PEEBIZ B W CTEFEWE £ 7 3T EEIc K> TR CTH D (13 K).

A Mk O 58 AL L B A B A R THEZESE 20 B 72 0, Mg o A2 [A11E NB0°-70°E,  {#4} 60-70°N
LIZE A EE L0, EERR T, HEOBRNTRE BRI Y, RFTICEEREIC/R>720, i
B2 % BRI, RIS T D HEEE I, ALiZIa > T RALOMIER DM T2 L WA D,

SBIREEE BRI, AU AR P O TS K OMEIEITE I X 0, Bt A R P
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SNNECIEEOERIATHS (47, R i BHUE 0L I ERHE—#IT 45-60°N T
HY, WikEH 50N TR L. T RHIEIXHEITWIE» HIRE LIWiE ch v, FHRORAFITED &
WILWIEIZI AT 5.

INFRBIE, L8 QAL Tl amm k<, BRI KR OUREFHEXICR b D . BT R OERE &S HE
ROHfE DR 7R & BT LT, PHRRI I AL, B & N TR X, IR - R i X =)
WX ERIET 2 b0 EHEESNS.

m 8. 2 dJt+H

AHUROAAHE, FI0RNTTR LIz & D12, ARIFINIE & i3 E TR lEEOWEIZ L > T
BIRFIK, BB X R ONHLXIZ 34y S 4L d.

BRFRE  BIRFXKICOmI 2A00EE BIFRE) 1%, & L THEEWENZA L, ki 25-55° f
AL T, RRTIERIEA 7 — L OfEihlddh 0 Bl Sy, NEI E30K) o Ltk
IEHUB AN R L CIRICBERI L TR 0, I ERORAYRTE bBZEIND. oD ENnb, JFK
ITBIAA 7 — V& B DIEECEIENFET 2 b0 LHESN LD, AFETIEI NS O
EERONCT L LIETE N7z,



42

BEHER EEHRICOMT A0 EEE () 1, IR ORI O e SEERST TITIEIER
PEEM TILIZ 20-40°HA L TV D & 2 AR L. —JF, BB CIAbi - B Em TbEic 25-40°
R LTV, EEHH X Clilis 2 o n 3 @I T <, KRR MRS I LV &
EEN5.

BRE KL, ZoOMERGE K VEHOARERHT GRS bs. 2D OO AREEEHTIIE
FITAHEIAAAE L, g A & i & OBRMR G, 1RIFHEVEER TIRIZ 30-50°1F SEUR L 7= WiE & &
ZbhNd. WRKE, b ZooWEaEEl LT, bR VRERX, K, HELOIMKIZKS S
5 (48, FHXICIE, DTORBRT 5L ICENZIED S 5 BTSN RET 528, K& 72
BN A FFOWIEITFE LRV EHESND.

(1) HERR T —L O S

REEFIER REINLLY SWEOHIBICHOM T MM (2=y FA THE) 13, 548KV 49K
A-BIEITR LI-X DI, —DOREXRT VF 74— LKOME LIagl 2 B5< o TWab. Fmgo
wadhmys (b & R & OB 1%, HE LRI - WEHO F Ly RERED, B0 STHRO
JE el & oRd (BE 48 X)) . fEe bR or M (EHE) (2o 2HEIE, —Micdbrd) & ik m <
B ACAEH A~ 30-70°MEA L T 5. PHALPEAE R O 43 1AL VE A [ O 3 12 L~ TRERL SR ME A 23
BOOND. —F, B O GIHEI) (CoAid D MUBIE, —RICAE A #E Rl TiE LT
JEVED B AL~ 20-40°fHF L TV 2. AREFL O ALE R OHSEIIN O _Biftizid, &0 /U2 B L#E ik
o THIE O EMMBILEIC /e > TWA IR B 5. 23 b ORISR CIIifg Tz 5 2 & 7 <L~
30-50°MEHA L TV 5.

R U 7o KB T 2 T 7 o — DR AR L REEFTALTHS O K 0/ S 2e B Limdt & 1%, H548 RIS L

481X HIDLIX o VB A



43
7za, b, cfHiETIT RO 2 A3 28hExFrfih & 272 LG5, £2C, Z6 3tk
DR DORATHANER ZAEKIC L DR D EHES0MD L 512725, #lllhid v 9n &AbALvE - Frg sy
M CIbALPEICAES (21-30°) 7T Y LTWA. Fio, FEElhE IR H A - FAGER T, kbt
USRS (24-39°) BRI L TRV, UPREIC X DS ONIREIERTO b Lo BRI TH L. HIZ,
WML, a:22°, b:32°, c:69°LRED, HENLHR~ETHEADRE < ROBMAFROHND.

REEFIL D B 2> HFTERIZ AT T O, F ORI B DAL o UER§IE I, 55 49X C-D K OV E-F

500m

FA9]  JH LI VBT I X ik [ oA U 48115 R

EeE HEE
N86'E,3I'N 13eh 8k
N20°W,30°N

4550l REEFILHE X OREE LIg 2 n AN EBoS A v s T Ak
BB, a-d 1355 40 I ORLEICHE. N EIUE, R : s



44

WIS L7c & 918, HRIIZ OBV 72 BB LFEIIC X o TRES T b s, REBHLO B R NSl 5

OIEVEETIE, WiiskE, ERE S bHE ORI - BRI CENROHELS, WL L PE R I
JEFFALRICER LT D, S b oFdEE, ik ddbbo s Ly REF LIZIERETHD

, FERPCITMER A AR, AT A TR PE ST 0D 2 E AR LTV S, H 48RO d i
CHEAET R LT, BRI L CREEFTALE O A O ROFIER L HEE S, N25° W 5T TIEIEK T
78K & N25°W B 1A CTHEALH AR AL L 72 dhiihin & 28 LT\ 5. BMA1E 1107 fREE L e
Eh, INEVEICNET S a, b, cfHEDMAORMMA LY by KEW GE50R). Rilnd
R[22 T C oM TI, #HiE ORI HALIEPEEM T, Wikl THALEEEMER L T 5 &S
A AR

BilEBOdbETIE, HA9KDE-FAOF-GWEIRLEL ST, ENLREm»> TEROBWV
T RE] LA AR 7> & — IR AL il b 2\ BB & MR B I RE OIS~ L T 5. F

o PEBREIHES IR & E 5 BifE ORI TIE, 48 XKL U%E 4910 H-| i r Lz &k S, HifE

WEE R AL CHIC BRI 255282 . Wi R o PSS i, R 23S nE I e
PRVEHAR S DETES B 0%, BEE LIRS higu. , BB ORI TIE, HE OB 50° &
D BRI NS, HBOERNEICET. BORMIITRE AR omiHE b L HEE
SNDEO Nz R T 5.

BABRRUARIER RG#HXEKOHELHEXICOMT 2HAE (==Y FBEKO=2=v FC)
1, BRE LTHEIZIWVERZA L, 62 20-40° R EER LT s, mIiXIZE, HERAR 47—
RPN AL SERel AL S p et ST WANTAN

(2 BHR T — O

BRFIERX RBIFIEX CEEINDIFBEIEA 7 —VOFBHIZIE, K& < S -dhimn s a3 258 LE
i SUFIFESL L 7ot PR & 9 5 A & 03 5 .

MR LA, R0 B BB O LTTERIC AT T oMK (MBI 2 4 — L OREE] LIE it 237
THHK) ICEEAICBIZER SN D (B5LK). OO TIY, AETomE R THEiZ2N LY
=7 n ARMDOIEEL RT EB2K). —F, HAERBITRICEITHEL b o U TREWEIEE I OjE
AR L, i Uiz AT 51ER (normal fan) SROBNREERZES Z E03H 5.

BREI LT, Bl SN 5 BRI b7z » TILALE~ 0-35° 77 v U S #ihlb & £ 5, R cidih
AP~ , RTINS (G52 [X) . b ofFithid, REEHT & 0 o ¢, padk
Va7 7= e 08 J5 1) TARAL IR B AL~ 0-35° A a2 £5 5, BRI A2 90° L W /S WL T2
TrF T —b AR, VT — DRERIOREE L Db DORE, —TF, REREHLOBR D B 5
OALPEEBIZ A>T C Ol T, #Eahshim X — A ALALPE & 7 C 0- 15°FR B B AL B & 7o 1 v A e R L
TV, F£7z, BEAN LD BREVHWHEIA L. 20X 5 REEEHA 7 — /L OREE Ligih o
SR | BESR U 7 VBT R & — L ORE] LI ORI A Aied C X SHEBIL T DL Zoodedas,
HUE R R 5 — L e O A & — /L OREE LRI 23R — OB T S 2 L 2R R LT 5.

VRN U7 BRifi 2 b DL BAEIIE, B3R U7 LRI A58 L 722 BT I O AEHE K ORI
bivd (BE51K). ZOFEOFEINE, saFRim z /il & 3 2 I1TFEN L2 mR E 72 1TER e BT 2



45

Byl £y

HEBPIIERX

51X HAX TR OB FEIHA 7 — /L OFE il DA

4OW:
S55NE(N)

BERFIT AL EE#! . 5km

2 30em

FAETIOALED | km

< N25W
« 48EN)

N2EW
(N)

36‘W(R>mb ] EHBEENS

52 REBFTHEX CH OIS RE LIE OO A 7 v F

LHTED. LaL, th=ROmBAE (k) RRpoEEEZIFEROMERMTIER <, Tomlxd
PRNCAFAES 2 M C—iROMEI E Ky Sn D (BBE3K). b POFSIIAAE O RIOFE IR OTE
RZRTHONRLVNR, HHTEIC L > TR HlA > TV 2L bDbH 5. R OMFREL, il
B oA CIRITERALOEME A/ T 523, RS TIIREEVERE bo L HESD.
BEBEREUPAXIBER R5RUFEILHX TR SN D BIA T — L O, (2R mo
iz ©ob O LIFIERE S MO IhlE bob 0 LIRS nD.

FE AL F7 10 OOk & A 9 2 FE I B AN U7 fE LA CH Y, ABFECIRETEX OB S



46
7. ZOMOEINT, E R (ROE) Hoviiy =7 r Bl oREL R L, BB
X CRIER S A A6 LG S IBRBINICEBI L T\ 5 (55 38, 541X))

—77, RGO ERT 5T, B - FEIIMEX TR Sz, 40T 30-70°HUR L 7 #E N
it % b OB AR A TR Y2\ . C OO T, TRIOIENBERICHATELS, ity
<o TWD (BEB5). F£7z, M IITT AT RULEIE L ES ZLn3b D, ZoEng, 1
A TIRFE S UG dhin 2 & SR o s 2 &R H 50, ZOMEIE Bl Uz bRl odilim 2
b RGN L~ TRV,

m 8. 3 WifE

AHIZOWHE 1L, RIS OEFIIEEFITLZbO L, HEOERIC 40-50° DA E TRZT S0
ndDH EEATR). EREEIETRICEAEOH EHETHY, Znb0 b, BENE, HiIEE,
REBFILINTE DU 5 i O RIS 2 TR L C0 b, —J7, HUBOEMICAIZT D B8, HiLkE &
ARHURE O - EEFEOBIENH 5. ZhbiL, AikoEmMETEZE-> TRy, —BRICKERO

S40E aggw

ASIE M EITHAL S TR BB
BB OBFHA 7 F

54X BLFHX TR SN D HEE LA GER T RITALTE 1Km)



47

%555 ZARITHIX TR B 2 Bl HE ek FRrg il GER g 13008 749 1Km)

BRPRRTHD.

BIREE  AEE IR RE R TR OMEERE & ERE R LI oI £ 7213\ L 25 1 LEE
T, MFILHRIC I 25 I FA (1971, 1982) OFFEMIEICHYS T 5. Z oW IIAME O ¢
W-FEEIOTEY, HIWE TO T, A O P 5K 30km TR L T 5 . AWTE o BiRE
13464712 50-60° TV, Il &0 o Hifig DR & IZIFZE L,

AW O VTR TREG LIS A T, NS AMOAL T £ T, IREIAMERERICET L THOTTE
0, #EEEAIEEEHLIC2 LTS,

IR /NIINIED (1984) OETIHIRIGEEIL, AMROEGFERE HHE=R0IIBOE T2
KA EOME EBECTh 5. Sl & Ao A Y SIS CLR - R 0BG 28] & i is
ML TWA. Fiz, SUORETYH, TRANOI S - IO Wi O S EIcEEd 5. 8
L& FRIL DRV & RAROWE DAL &l LC, Wi m ik 20° TIRIZBEAR L T,

REEFIERE  AWIUEE, BUFKE MK E b 2AME EWEC, SOk - kR (1981) o i
b, ANNAE (1984) ORERHIWTEICH ST 2. B - FL T8O 57 & HIE & ORIRN G, & ki
IRIEEHPG AR TIEIZ 10- 20 A L TV D EHEE SN D, FRAIOMAEICIE, BERLz ki
BRI HEE D L TR Y, BIUFFREILHER L7zifUB O LIl E LT D (5548, 49IK). 7=, fE
BFIT2> & BRI AT CORE T, A OERISEILICIT S, @ EmoER SIZFERZ L TN 5.
77, HERORBFEITeRE LTREOEMEA L, JLICEER LT D70, HiF o  & 6
LED =R EDORIZTHE Y RE LR ks, KiELEWEIL, FERHT TIERTmokiEIc k-



48
THHh, M2kmoOEThA Ty FafoTn o LHESND (B48K).

SEIMTE TR AR O AL A I ZIZ R IS N TR Y, EEEROSfEZmEItic25 LTy
5. ZOWEoAITIE, 1 ZIFALE - B O — B OHESER &g, T A L, RRCIEE
g & )\ P JEANTITIRAEO— MM THAT 5. Wi LEAE CAM LT\ D, S8 CIImiy
DR —BAZFND T,  WiE O WA DS FHAFALL L TV 5 Hidsl TIEWE OB A EE L V. LavL, #iiT
fHETIE, AWESER RS ROIEEZB L TR Y, 2o, ZRE S AW TiEr 7 F
KA, METIERE I - oY = TH Y TOEIELDICHRTE S,

AW LGS )3 T, PEREHIE TR LITE RS DAL E 59 TUMEREERICET D (55 101X).
Z oW T W (SERIEAH, 198la) DHGZEZEIT L HDOTH Y, AT OEFDR EifE T
H5.

LR -FEEAROEERE LI - FE 7 O L TTE O B 350 TR 7 M O RAE 2 4L
W8> TEER OGNS, TRNOILE 2 WiEO8E1E, AUk R 1 ORERM LT £ TR S, 1Y
HXRLHILXOET S B AA, WIELCERE L U>TWD. Z OWTE I SuA TR L7
WiETdh 5. tORRBEOWE S KESHEHE TH L. Z OB ITHINECHTTRWE, TRNEE
BN TWS.

v, % WM %K

ARHUE O H VR T RR KR HE R, MR B MR R ORI 670 5. Lin L, RugZeHE o7
O, ENENOSAERIIMED T/HEV.

V. 1 PR kPR

BT 856 K AP e HE A A 1 AR MB35 00 75 550 5Okm DB A /L7 7 M S U, WA vT Z ORI B
£ L7o KIBRHEFE OMFRCH Y, ZNZNOEHOEICH2 ) BVIFHIBIRO & 5 4 [ O KY A 2
ADTEH S TG CUNEFEDY, 1977). 205 B, T M) IRV OIRHIZ Rl -3 & BfE -4 OHERMY
WRBDHAL (5FED, 1982), BilfF -4 13ABINE PE BEAE HHUIROIL) NV E TEIR STV D (N,
1984).

AR HIIE N T BT KA HERE ) O BRIEA R C X 7 DIE, PERRRO TRICH T Skl L2 Th .
2T NI OBLRER A 5 20m @& WO B il B ICE S 1FE 2m O K BHRHER A O 0, FILED
LB EHERE OBEE R E R 5> TV D (5556 X)) . AHEREMILEE CIEARICHE T, %t
2L, BT TRECKIUTT AN 5.

Z OHLR D LR OAL DA PEFEIL O T b KMRHER ) Dlis A 2 o TV 523, BRIHIT

LTV, Zeds, AHURO ST TIZFTiE A AHERY) OB RO biLd. Zibd
SATHIUESC A B DT LT, AHUIEN O R KRS 1340 7 TAERTIC ek (BT A, 1982) L
TePfE -4 LHEESNS.



49

H56X PR AR & e REEAICE D T B R HEREY) (b T iR)

V. 2 B HEREY

AHUEOW) TN T b, ARHUBPICIRZ R L, FEEED 10km LA O/NIJITTET Th Y, 2o
TEANZE T A 0%8 - T DR B IS L2V, Ml GEHEIC L 2 RETT S b P AR
OO DX OSFNNAELT LIZEH D72 TH D, 2055, FEMITIZITBEFE S 20m
LOREIEHE DR B Y, PR 2 B > TH Im OBES B AR b LD . BEREIT T
TEBHOWETHY, B 10cm AL E TOHEABNL. EUTIF20em < bV OAELBEO SN D
(55 561X)) .

728, ARHUEOUEHRY Y 7 AWERIC BB EIND £ 918 LW L7zl e v, MR

R HhR.

V. 3 # & &

AHIEOWEE L, ANOSE NI I & ATEOROEHMIZIR i, 0oL S b/
SV NITRW O IFEE R AN AL RSB T S AT RHA UL & R ATIC i L, £ O T
DIRFEHT M OFRIINITA 7 S R IE S TZR 2 AFE > T D, Z OFBICIIEIEE O AN, 133
DFEMTHMLTH Y, WFHRE O30S DO FE M &I O JF AN EAZ S 2 lgIZ 7= 5. mhifE
O _LHEIFBFIRN S 1-2m OF SIS Y720, SAiOIRIEER TS 250mFRETH 5. /75 ClifE+
o> 2t A i T L 72/ NS ATTOBUCE LT & Z AR o3 5 L, R ALICHIR W & 7F



50
STWD. IRbDI L, HWILLEH LN, iR, &L, BELOVFHMIEROLNEDTHY,
8 500m, & & 2,000mALTh 5. BURIRA O DO@EEAEIT 1-1.5m L Th 5. HRWITR - Wi - o
NV EMDBRY, BRI ACHIE S e PRI L D R o TR Y £ O%RIFHA KL Tn 5.

V. i H HE

BUEARRIRAN CBATH O IR TH 0, SRS 2803t T, Los L, AHusgiTRE
220754y > 1 THER]) PR (1981) 12 X 0 ISR ILR B FER L OSERIRIRE & [ — @4 & STz,

AHUETIE 207 U — MEM & L TORA BITHhR T, ZAUISSEBOMICE E 7R & (R
2, VT RAWRETER LRI CH 5 7= RO E O BILPHEA TN D7D TH 5.

V. 1 JEIRE S e ekin

AN OFRFEFR T, 2075530 1 TRER) [XIbE (B - 8%, 1918) OFAE IR\ CREEFTEL L
EExaBHILE LTRBEN TS, 220550 1 TROEIER) (Ko, 1951) o@iidEfic
IEEBH IR OILILA Z RNET 2 N TE S, BLEDIENZ, BT ORAFRREE TIIEIL
FlCBET 2i#n H 5 (B, 1974).

NS OFLIFHERIS, W LI ICET A g Ic B TR STV 5. BkETE TR &
RIEZAR VIR LTV, KRERSURICS o722 SRV EHEES NS, BrP - B2ICIE, b ok
DI T~ T PRDOBFENT O TN S.

E 1A

BRILGE L TREEHT O PEALPEICALE L, SLEFIL O RIILIE D 450m (T IC BT 0 A & 5. & OALEIEL 2077
Gy 1 THERE ) BE (FH - #E, 1918) (CAREHIHAILE L CRidll STV 28I AR TtV Y. KIE
WA BRS & VT RRBFTTHR LA O R IR IE L, BRI IE RN CEILPEIL & LTI SN b D
@, FEHFE T sz,

BEILGEINIAUERE I B Y, AN C b 5 b KB OIS (KT d 28115 1K & FRILAE R DA
PEL LS Ic 725 (E5TRTP o). B (1974) [k b &, SRITEIREMF LRI R L, &
SR R @ 2 VR IR AT B U 7 BUS O THCE SRR U, I3 R ER o &M - RN IR - TE
KDLV ARER LTS, FARITEICHEBIL T, D EOEHIZ MV, 18 10cm £ Z 50cm
EOLYAROBEDORE LS.

V.2 w2 H

AU D~ > T PRI, ETHET 0 DA S RV EICERA - IR S/, Shvb /NI OFLIR
LR ENTEIM D 5 BICHAINCE>TWD. Z07ed, ARFURICET 2RI . AT



51

T LIRS B DI M L RR DA
1 8ILGEIL, 2 B~ o AR, 3 hx B L A URE, 4 Kb o U RR
X oA PR AR b, A - A

, BIHiOBIZRER & =i I ORI A RS W THUR O A 50,

%57 BICE, @EZFEPICHIRTEEAH 0 - DB THARR Y 5 AR TEb 0 (@-©@)
L, AETICHEBEC~ UV BRIE 2RO T MR 2R, ~ 0 SINE—MRIZRE 5-30cm L O IRk H
DWNEL U RRER L, BA - B THREARE V. KEEEEE O GESTH) & 5\ NTEIE
RF ¥ — MNEPIPET 223, BRI T S hizF v — MOEZ TS (GE58K) CHhiErh
P CITEEE ES 205 BEPICET D, ZONOIKRIE, TXTHEHEREH TH Y, FRoWE S HA
JEE R, B ST D B CEEE OBV EMEE O DI Z . KB O RAME R R IZi3d
20 BURICEEIILIIC N TE LD D

apiE AN

AR VSR (LRI LA DA & 270m (HT ST 95 . feidid@pE /gl (1959) 2k 5 &, MR K
TR RPN TEY, B REE TS A O (730%) 1,550 b APELT-Z &
DHIBI TS, FF - D (1968) ILMMARE T~ H o OffA (AL 25-30 3—F 2 ) &4
3,000 hPELTZEHEEL T D.

- P50 (1968) ICL DL, SAIFRICEDEA LT TrA (U Ty PABLAA) THY, —if
AL S E £, IRA AT, HiRG, BRGCThD. MENICITHIERZICE L, SERITES &t
B OFSEEICIRIET 2. SEIROIGEIZEVFTC Im O L o KR T 20-30m DIRA YD & Ffo TV D,

APLNFEER - D (1968) DOFAD B < ZRWREHIC AL Sz, BUEITHT A MHEORRAIZ /37
ART 7R AERBODLLNBTED



52

HEBIX W ERILDOREIR CLiRr#R AL
9 1Km)

1
HRIREEE

C;;:::::j

SR ML

KIF~ o T AR ZINNFEAROOFALFHK Ikm IZArE L, FIIIBHEICH S, SRITE N E
ZAHATRIMBHY, ~ T OHA (L4088 —tk b)) AHLEEWS Bk, 1971). #EA130REk
B, FUBA, N—R ALV D,

T BHRIT 2 BAEHKIB00MITH Y, HEME T H D VIE B OFE TGS S, SA 135G ET
WZE VR DD, EICBEELS DWVITREELE S AENDHRY, —HICIEBA - ATk 7220,
~ A OEEE < vy Bk, 1971).

XK

Bk (1974)  SLEEILRERS. BIFR (MS).
HEFAART (1899) 100 54y 1 K H A EHEX | .



53

fERh@EER (1959) JUNO&BILZE. JuNH G2, 372p.

A 55 (1961) EIRIRIER AR R ARFEROJET L it — L IS =R B InERE L ER - 45
RGBT OV T, JUREER TR, no. 7, p. 37-56.

— (1962a) Koy AT ORHMURFEEREOJE T L (1), JURBEHFHH, no. 9,
p. 1-12.

———— (1966 b) JUNFFHIZ I 2 RERURFEEREF TR ORET.  JURBEEHIAAFR, no. 9, p. 13-69.

—— (1966) Koy BRAEA R s DR RORFETAERE. JUREER VTR, no. 13, p. 15-24.

——— - BPEDCHE - A TR - RERIEIR - MRS (EFD - HF LIER - REFFEA (1956)  JUNFEEORHY
REEERE. AW THAROZII R RO HEREEE, no. 3, p. 80-83.

PR B (1904) 20 754y LMV Mg [ LR ) K ONRIGLEI#E. MR T, 42p.

S T FEMGE] - BATAT (1971)  JuNIUTG AL HER O MU S & R, HUEHE, vol. 77,
p. 207-220.

(1975) SN TTHH ORISR Sy, HISIAFEEH, no. 19, p. 179-189.
- FHE(EFD - NEPRRE] (1982)  FEERILHUROMET. MU0
(5735 D 1 WEIKME) , HUEFAEFT, 71p.

< /PBPSRE] (1979)  ARFTHBIROHUE. HUSHUETAFSEERE (5 04y 1l
B RIE), AT, 44p.

< NBPSRF] - ARFEFRSL - BURFASS (1980) 50 54y o> 1 MYETEANE THEVT ). HUETRH

ES5

FHAEEE (1939) 755 T4 o L MERIE ML ). HEFRA T

Bk B - SOk 5 (1975) U5 REREOERIZBTE DR TIEE O X 5 RNkt 572
GDP &K, I -1- (1), H¥&EHE, no. 3, p. 55-64.

&JBELEFEEM (1983)  WEFN 57 4R IRIRFRA M [HpEthig) . @pHESEA, 110p.

WPE P - BibmEKe - miE B (1982) AR 4 KUK DS3AR L JER - R kil 55 24, vol. 27, no.

2, p. 151-152.
IAARTERS - KIFEHZ - KARKXE (1973) IRSR TOWMG+H0 60 L At A, HUEME, vol. 79,
p. 703-704.

PR fR - EELMER (1968)  HIRILAER TR LIS . =R (MS).

HIFI (1981) 20 77450 1 BIRIRHIZ K RIS (55 410 . BIRFIR, 72+29p.

BESE 3 - B Ot (197D EIBIRZ)IAN~ o U RARE. HIFIR, 10p.

FHRIESC « KA B - RS - Pl - VRIS (1982)  JUMNRIPETENC d81T DAl raiga it o s i A
REHCRBIEATE. KIRBIE A IFEasE5:51%5, no. 5, p. 327-337.

- VeRE 1 (1983) RPN T HEEEOSHURERE. B AHE R Ol RS,
p. 161.

PEHGE (1892) AL UM TESHVELE . HWVEEEE], no. 1, p. 207.

NAkAseko, K. and NisHIMURA, A. (1981) Upper Jurassic and Cretaceous Radiolaria from the




54
Shimanto Group in Southwest Japan. Sci. Rep., Coll. Gen. Educ. Osaka Univ., vol. 30,
p. 133-203.
HPHESUEL - WE B (1918) 20 540> 1 MVETIXINE TAERE ) K ONFIRE . HUELRRA T, 142p.
ANHREA - Ffs T - H3BBET (1984)  HRFIIE R i AL ARG O VUG -+ B S RE O J8 7 46 & UM E A .
B S RE A (M1 - ZE¥), no. 17, p. 67-88.
KAy (1950) 20 5430 1 KA IRHUE K. K4y I
(1951) ROy OHE & H NEJR, Ko, 114p.
/NP5 (1984)  KERERHEREM & I VT . T —/NU U R K, no. 22, p. 42-45.
c IAATER - BAZTAE - SF SR - #AER (1977)  MTHEHUSOHE. HUs BT e
(5754 1 XAg), AT, 145p.
- P —1% (1983) FrEEH LT 7. AFIHIER, vol. 5, no. 2, p. 73-82.
Yok HL(1978)  EIR IR - ) 1 sk o0 DU 5 )1 g B MUET A & e . JURERDFER (MUED), vol.
13, p. 23-38.
- Bk RAR (1981)  HIRRALE O MG+ O 7 b QNS Rk OJEF - BESALE. TR
PipF (M), vol. 14, p. 31-48
<V BLRE - FERREIE « bl sEURER - AT (1984)  JUMN UG SR oMb g
Fr. AAROWE = R4 & EESHE, (B RESES, p. 95-112.
« FRHEIE (1983)  HIWNIL HHOMILARE R & BRI, AAHE 25 00 it kil
HEE, p. 451
b AR (1944)  ALiAHUFHLRIR A . HIRR (MS).
SEMi 5w (1977)  VEFE B AT & 0005 450> [ R EDAS 00 bLiss — 0 05 - At R o0 (IS TR B
LC—. HE}, vol. 88, p. 795-810
(1979)  WHAEHLAD & Fx 7= IU T+ R HERE) ORI, HUEE, vol. 85, p. 753-769.
<A Ty BAY (1981a8)  JUSME OIS, HESERIREREE [T AR OERER O
T7¢]1, no. 3, p. 78-98.

(1981b) 20 74> 1 MBI [HEfE ). HOERAACT.

CBURNAS « AFE B (1974) SN B S0 DU 5 - S B EERD A5 — DU U5 -y O K 4L B

LT—. MR AZeARE LS SUE, p. 133-151.

TR - BOE - kR AN (1979)  SUNEI PRI 31T B T+ E O REIR & AR
K. HUEHE, vol. 85, p. 445-454.

A « SRR « TNV - B ETA - BIARMRAE - RN 8- NVIBROS - BRI - EBPEAL - A
TEY - T 7 (1983) ARAILHAEE oM T8, HEREZE, vol. 37, p. 329-348.
RIS - B I - AT (1984)  KROyRAEATR GBI 5 U0 -HH O SR KOS, B

B RBLVFAEE (5 - 49), no. 17, p. 51-66.
KEET - ks B (1979) VLS RAERERIR O DU T HHAC IS T D FTA R, A AHE A A A S
i, no. 69, p. 4-5.




55
QUADRANGLE SERIES

SCALE 1: 50,000

Kagoshima (15) No. 35

GEOLOGY

OF THE

KAMAE DISTRICT

By

Kimio OKUMURA, Y 0ji TERAOKA, and Y uichi SUGIYAMA

(Written in 1984)

(ABSTRACT)

The Kamae district stretches over both Miyazaki and Oita Prefectures along
the east coast of Kyushu, facing Hyuga Nada of the Pacific Ocean, and geo-
tectonically belongs to the Shimanto Terrane of the Outer Zone of Southwest
Japan. The district is occupied mostly by the Shimanto Supergroup which com-
prises the Cretaceous Morotsuka Group and the Paleogene Kitagawa Group.
The Aso Pyroclastic Flow Deposits of last Pleistocene age and terrace deposits
are found in a few small areas. The alluvium forms the and narrow flood plains
along the main rivers and the coast fronting Hyuga Nada.

The stratigraphy of the district is summarized in Table 1.

Shimanto Supergroup
The Shimanto Supergroup is characterized by extremely thick marine sedi-

mentary rocks which consist mainly of shale and sandstone alternating in various
thickness and proportion, with some associated basic rocks and chert layers.
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Table 1 Summary of geology in the Kamae district.

Area Morotsuka Belt
Age Kitagawa Belt Main rock facies
Northern Part Southern Part
. 2 |Holocene Altuvial Deposits Gravel,sand and clay
2 (=] [ A A Ay R e e e e
S < Pleisto- River Terrace Deposits Gravel, sand and clayf
i i [Hypersthene- horn- |
< cene wclashc Flow Deposity ypers b&?&e c’rrr:]volite
Neogene
a tept Alternating sandstone
Paleogene g 3 |Yrajiri F._ [ond"Shalé, and shale
€og & &5 [Miyanoura F.| Sandstone
2 lgiya F. | Alternating shale
2 [P | and sandstone
- o
Yato F ° 5 Sandstone
o e o — ‘g [G) e e ]
S Makimine |@ % Phyllite and shale
) . = i i
@ . g Formation & % with basite and
S o ° ; a = chert
3 5 |Tonegawa™ [~ ——_ _ 22! [T
S 6 gawa,” 1 — 2=
S E 2 |shiiba and g Sandstone, shale
— > w © = d alternati
S s Bl % = and alternating
g5 Hinokage > ° sandstone and
S 2 |Formations g shale
> — = . -5 Q:) ___________
- = c
p=]
G 2 o
s Unconformity  —-—-— Fault X Not exposed in the Kamae district

The strata of the supergroup are occasionally folded and frequently cut by many
strike faults which gently incline to the north, showing a remarkable zonal
structure. In general, the strata mostly dip to the northwest with a NE-SW
trend, and have been subjected to a low grade regional metamorphism. The
mineral composition of the Cretaceous sandstones remarkably differs from that
of the Paleogene.

MorotsukaGroup

The Morotsuka Group represents the Cretaceous exposed in the northern part
(Morotsuka Belt) of the Shimanto Terrane of Kyushu. In this district, it is
divided into the Shiiba, Makimine and Y ato Formations in ascending order. They
are in fault contact each other, generally dipping north, are cut by many
strike faults to form an imbricated structure with an east-west to noetheast—
southweat trend. The dips of strata and faults tend to become more gentle
southward.

The Shiiba Formation, more than 1,000 m thick, is composed chiefly of sand-
stone with interbedded sandtone and shale. Basic rocks and chert are found
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in pelitic rocks of the Morotsuka Yama district to the west, but not exposed
in this district. The strata strike roughly NE-SW, dip 50-60° to the northwest,
and have a normal stratigraphic sequence. In the adjacent area just northwest
of the district, the formation yields radiolarian fossils from shale, which belong
to the Holocryptocanium barbui—H. geyser sense assemblage indicative of Albian
to Cenomanian age. Sandstone isrich in feldspar, and is occasionally veined with
prehnite and calcite.

The Makimine Formation is predominant in phyllite and shale with frequent
intercalations of basic rocks and chert. Sandstone also occurs alternating with
phyllite and shale, and increases upward. The lower part of the formation com-
posed of phyllite and basic rock has been subjected to the actinolite greenschist
facies metamorphism, and the upper part to the prehnite-pumpellyite facies. Basic
rocks are mostly basalt lava partly with pillow structure, dolerite and volcan-
iclastic rocks. The large masses of basic rocks, over 500 m in maximum thick-
ness, are cut by faults at their bases in most cases,but small masses are
frequently found to be conformable with the surrounding clastic rocks. Chert
occurs associated with basic rocks and red shale or embedded in pelitic rocks.
Some of chert contains the H. barbui—H. geysersense assemblage. On the other
hand, radiolaria from shale are regarded as being of the Patellula planoconvexa-
Artostrobium uena assemblage of Coniacian to Santonian age.

The Yato Formation, more than 1,200 m thick, is mostly made up of sandstone
which occasionally includes alternating sandstone and shale and prehnite veinlets.
Sandstones of the Yato and Makimine Formations are rich in acidic volcanic
rock fragments and poor in feldspars as compared with that of the Shiiba For-
mation.

Kitagawa Group

The Kitagawa Group is bordered on the south by the Nobeoka Thrust, and
crops out in a small area situated in the southern margin of the district, though
the main part is exposed on the south and southwest. The strata are made up
mainly of rhythmically alternating sandstone and shale with lamina, graded
bedding and slump structures at some horizons, and are strongly folded in various
scales. Overturned strata are regionally recognized. The Urajiri Formation
yields radiolarians indicating Paleogene age from shale in the neighboring dis-

trict. Sandstone of the group is characterized by the predominance of quartz.

Aso Pyroclastic Flow Deposits

The deposits are erupted from Aso Volcano, located 50 km to the west, and are
distributed in a small restricted area along the western margin of the district.
The deposits are the products of the fourth eruption cycle, Aso-4, about 70,000
years ago, and are non- or weakly welded rhyolite tuff.
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River terracedeposits

The deposits are recognized in a small area along the O Gawa and overlies
the Aso Pyroclastic Flow Deposits.

Alluvium

Alluvium plane is scarcely developed in the district because of the mountainous
land and subsided area characterized by the rias coast. Fluvial deposits consisting
of gravel, sand and mud are recognized in a narrow place along the main river
and in the innermost part of an inlet off the coast.
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