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RHUBEL & 7z LW ILH B =g o HEFR

WREERET B R OB ok

G =]

HBEOE R 1925 SELE, HEAELB VT, L {FFrbh, TOHEERBV
EELIERSATWS, LALDAELBvTE, #SEHAKOTES, slEHs
Ao THEBREFEBELL L LEMERE LA AP >, DREIEB W T B #
WEEHMET 309, gEleflThg, B2l sb#EL B ETT
HZLPBARLAY, BRAMBEZHEALTHIZENTE S,

ABFgEIE, LV LN SRR o v T, BUBERAENF 2 b I U 2 B o 4t
WhHmE, BLCEFCIHROBEFRNAIRER L 26, SFHEY OGN
EAERR L, WBYHEREON L N : oBFRE, HEMNEHe T2 L2 N
LLTIThabhicb0Thbs, i, I > ToREENsREE LT, sEH
O EDGIH « WIED: « WIS » REGER L UHMRICS T 3R OMEE R ¥
EoWTHBE L, £afmy ot Fm-e bt MMk 3cvic e
ENTVEHELLT, HHEY - BORKBOSLSM » sole marking « HESH 5 v i3
HERERRC O TAETOERRTAY, HEBRCLAMITHRLIAD L ek
METaZLicky, MAEBROBELBD 5L H D, FHFEORKE I, HUR
B P R IR R 0 JENT LR B X MR R B REAS KL E L, AEHEOLEK
1522 5% 755 B OMMRICEENS, EBHEOLTCLINFRERBOHSE
ML (REORAE - MBE) c RERE - BAEOREXRLE,

ERIXOBEIXRDO LB D Th B,

1) #lEHEOoEHIBARERTVS2, 220k [—RoXEHEICH LT S AR
## LCHifE L7 Diagonal stratum 23S L CHEZHEEHESE] L Lk, s,
TEBHCH LTIHADRERLTCWS] Ly o REBEERLT, BBV EEE
e, #fgHE (Diagonal bedding) ¢ v 5 4% EBvw5Z Lk L,

2) #EM oo Diagonal stratum O FRIC L - T, EEE (Planar type) « &
A (Trough type) - %% (Ridge type) @ 3 oD AWM A MICATH Lz, AFiCH
Wik, BEZHERELL, —EFRCEMT 3, T hbb-BoEBEMERT
FEBMO2ERJMEL Iz,

3) ARHEE, FEROHWBEEED D AHOER . EF c HHEFABRS LM/ BX
SIEDAMEH EFTRESE - FTEBSICABREO 3RS LRI Eh 3,
Ehiz, FHBERRTEFCEEEN DO EURTo 3EERS, KEES
MM R BRI, Tt BALEEEN CZEILEBrEths, B
EnHEREL T, Ee )l BT/ HFBICH B3 28b5, HEHOS
PSRRI BT B 5 v B b ISR O PRI M, LR O S = AR
BHEE s rc bR oREHD BV EEEE»O i shieI LZaFLTws, &
DOERPTELIFTREIREERE O~ Th S EMRREOH S BRBYE, &
HECHESM (LH-MEE) AofiisheboBEabh TERy, EERT
PR Zh e @ of B rBEEEromE—bEIF McHishizl L 88l
MR



Ml o,

4) FREBELIOFEC L 2WIBY OER G ESLERFEOBTHEERE oM R onT
DEERIROLBY T B,
¢) G BREMRLBEPRBAI T, BB S EERHoECD 5

& E—BT 5,

) MOBKERBCOVCTRGSFHMERMECRM LS, SEE-L#HESLS
Ve o0 L (RS L IROYEM) % ERERRR L LHES L
TeE o ERM I & ik X —FT 5,

N EEML S CHEREERS LOFERR O ORI R, SRS HE
L7c B e HsIR & i JE Lin v,

5) WEHOEBRELE EOMEBO% L oKL, BEWFD S kL oMERESD L
Zhicftn o BIKER, LR D 5 VIO mEES) & itk o HERER
BIXOEL)N T HF -/ B3 BEROCETH O 3 EOHEMEMIC L >TH L
CHilshsd, 7, fFIEHOFNT AbLRBHOER TR Lo KRR 23
BoBLolfoE» e, HESHOTHBNENE OKIROIBIR « Mk m E) S
HAMOEBAOEIN ALK THMA KRS 5,

6) Bt B R L R o 14 )1 W RE AL 7E W I 0 S L e AR T B AL R~ R T )
MOEEFRKERBEESH, i L bl RBHERRKIGEN BIERYE T,
FHRERFRLEF~ORBHOER SN L LTEELRRHER LA EES LS,

7) LEAMBEZREC > TZORBHO MG L HEEAN & 0B RE 0B RE
TBHBEROLDTH B,

M) RIF o TR — R B B HEAAT : KB B LR T T A R B
B r o, FRERLMS IR BAIEMESH B JOFEERT» bR
BB S hic, TR ELL L,

() 5 ol B M S — 0 0 P AP HE B R ¢ TR U IR R A S L O B RSB

[ R B REB RIS Lic, o BRI ELL:,

W EERE (Frs) BRI REEREA  LE R L A
WL Y EHHBHEER L, REHOMHEIRIC S v TR 5255 32,
Sl Eb~MWTREEFER - FREEEEs RS, ToRETRE
AR H# O P L O—F & R ek ik L,

& s WE GRS R HERAT ¢ A0 W R R I G T B Rk
BHERERBO LD AAHRBIIECREL 2 0 IRESER Lk, ZOHEHEN
ik, iR - FTBRLENR, SEEEr L ZEOREROBKE TR, &
A/ BRSGHEREN o (ME—0E) GHEE Th -, © ORI/
ELEbLe, ZoBEEREANFEBLZECL T, HMXAERME v K&k
L,

ORI e B — R R S AR R SR & Y, RS ER
HEEEMERY, M BRIEBES L L SROMRFEYE RRAIICHEE LK,
BT O HEBFRPER B EHZE LI b rEAEh 3, Z0RIORH
Wi et L, ZoREZESRELNIFBOEMIREMEI Y bAE o,

N KRB BR O E SRR 3 Ly kKiER & & b e F 7 BAER 5
TR R L, WAk e Y, AL EmES 0 &M S By S S
RKEBEZER Lz, 5l TGO PLERECHICBEL >>ZEOWE



WRARE) ME M LR~ L, ToRBlzZEHOYEE
WL, SURELTEFBoSBEMIAS, oMz FRERN
FALALTHMERY, TREECTFEEEORBEDE ERAMIZH/E LT,

I. #&

=1
El

i

I.1 #&

— i, SUBHO TR, SREmO R TR ERD, Thicho MEENEE L &b ETE Ofia
WEHET LItk o THIEEEH LA L I H L LMtk # 1925 I VESETRI RS
&k, REEFRELNL2hFERSA TS,

bREKBVTHE, AEMEAOMIFHRAEIEE Vv CHE LML L 5 & Licigait 25t A 8l
ERTwlEholcbvoThv, UL, MIBEHE Ay s 35050, SEHEZET 26, B2
{, EHIREVELL HHBEEETTS 2 EMATHEL LD, X VBERAHSESHAT TR LRTEE L)
bbbl EZBRD,

ARG, ALEANE = RIS o T, fUEEOER RS S R TMEas 2 L, BIW
CRICTER D R I TR e e CHERE 03 & G & OB A LR IS i TR Z L 2 B
L LTz, 1%, FUBEIC OV TOEBHAMEL LT, BEOME O - E - W3l - REES
WHURIZ 3B51) 5 SHEEOME L Pic o T EE Uiz, 7B R ia i d Ry ko 5 7z
OIZERE ERTBMOKEYE, FThbbEHY « AR - SEEMRK - sole marking « BEH L VIREE
THRAKIC DV THHETOEERITR, FUEEIC X SRR L RT3 2 Lic ko T, HERRORMEL
FHD X S B de. DIFEORFER, Husinc X & iR e o g X s X R FIRER H O XSRS
HWER b oL bE < ABBORRER 1522 H0 55 756 @R OMKICEEh 5. EHBAEDD 2T
BRI (ERAmaRE « 3E) « KEB - AEB X CIHEFEORBERS - L LH.

AWFIEIL, 1946 AELASRIFZEZ 1178 - C & 708 » FI - JEIT - JOHINT « EEMUR o R HIUERS A, 5 U7
S0l TR - T8/ - TR - TSV, B EEES X0 h bie By 2 R e R & S e
L, Thé 1959 FLFEERL T BB T 2R L P ORE LD TH S,

I.2 ftsk o W%

I. 2.1 —gihEIcEAd 3R

WA oA B 18 PR S UM HEORER I & 2 T Mtk o0 HVBS 22 g i KRRz B (1917) @ 20 Ti5r o> 1 IR 7
HOSR, R (1927) - EIREWEL (1938) < T/AE (1949) - MEE— (1956) « RHFHHE (1958)
< BRHEORE (1956)  « SEREML (1952) - BRRDGHE (1955) - ILERE (1960) « ) IEKES (1959) -« #H b
B (1958) » WEILMEL « BAER (1961) « EHFOME  OTREFI L - Tiiabi, TORENHEE
ShTvd, ZORNEE, B - 50 REE - LaBiE it & 2 HREREIC X 2 BgKs, &4y
R L BT K Sy & O A DY b OHERCO TR, RBAERYRORE « HERg & o—RHES
MBEMFEL B LR bDTH DA, Fid NSz (1960) OEY, #HBR (1963) ORRIE, EigE
DIEIBEOBIGE D X 5 I BRI IIESMT A DI IED TV 5. LE MO { OWFERERED 5 T, %
DWW TE b DR DI {, DTOMEREEZbOL LTHIToh 5,

BRY (1927) BIEFRERBICIWT, FEEMNLREEE L OMORES LR EER IS
DEEEZBICEE TSI LEBERL T, BAThbbEEEEOFICEOFEL LI L 2~ Tv 5,
T (1949) RHERHOHHIEEMZ B &, 205 5 THEIERBEOHERINC IR & FREICEU
RGBT 2 — K& HEz, AERFMICEEINS -2 L2 0RTw 5,
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REHF (1958) 12HUE @ isopach map LA 3 RIEOWERMH O FmA BHE SR D KFEDH &
O HEKEEE, T & R MOEBRE» SHEEShiETHL 5 LT3,
LaLiadb, BEROMED P TERARLZ SO WEBTOROBE O IE L, ZoERRKC >
W, %< DEER - BAERIEENT S &S0 3 e R IR R B e,

[. 22 #HEEOHR

REED bR OB 0 & BT L 72T ol 2 A EB LU AR 2V TERS LIRO X I Th 5.

SEICRT HBERFTLEOME

SEIC BT S AEROTFZT 1925 iz W.W. Rubey and N. W. Bass, Kansas Russell County @D Rhit
POMBELIIEL, ChEHRIORLEZLOR S L bHvE 5 THB,

1933 4¢ R. Brinkmann % K1 ¥ @ Bunt REIC2WTHI4E Uiz, HIZABEOBIESS, HEoHeE
UC, #EHE,OEBETESHMBEIE Z N TEIRb LAV E L,

1938 4E P. Reiche |& Arizona #l{¢> Coconino FhiadfERIz oW CHFZEL., fEHEIC T, &L 7-
{E&lHE L EFZE  (Consistency ratio) %7 b Th bbb L, ZhiCEROHFROREZ R L -I% ER
THEARL, BEETR-T0d. ZOFFR Coconino FMEENERBTHS Z L AR LigERK & -
TR SN LFEHL T3,

1940 4% E. D. Mckee &, 2k Grand Canyon iz @l L TVv 3 HAERD 4 >OBEBORGHOFR %
ZREOFPTT 510 WE LHEFCSEOERE S - WEOMBH ML EicovTL L oBMERIL TS,

1956 4F P. E. Potter & H. D. Siever AR LN ERDH D, - O E LT, dLROHEHAER
OIS N AS=7HEE (EEEER) OBEVWEROBEIC >V TThabhiz,. ZoBEEIC>T,
fEmoREHRE (104 BHFHT 2218 MF) BIUF QUM E S ST, ZHEE L TRORKE
2HTCD. 2 OHIROHERY O RFSME Canadian Shield OBEE, LGRS Hh, ZoZHowEiHo—
# ¢k Transcontinental Arch OF R b SNz L2 LML T 5. 2 L TREZIZAIEHE» O
OFFF B L OHERFEYF ONPRREMET B LickoT, LI TESZTHAH LB
T3,

1958 4¢ P. E. Potter (% Canadian Shield O FgE—H LIz H D 4 U/ 4 ZHD Chester fHEDRHEDOHE
FBE 471 OHLEC, EF 1347 BME Lz, & 0#EHEm 6 Chester HEORYEIZAL TS & RIZHME [H] -
THERESHEL L TS, ¥/ Mississippian fJ#75> & Pennsylvanian [B4IZ 72 - THIPEHFNC Rk
SHEBTFE LI Wb LTV 5,

1961 4 Joao Joso Bigerella 35 L ¢f Riad Salamuni 2375 A-mb o 7/ 7L XHT THHT S BE 50
~320m ® Botucatd @i (Y=7{—=8K) OEBFEBC OV THERLIHAEREKL TS,
1, FEAR 2,500 km (2l T 51 BEIN S 2892 HofEBHENEL, HEAREERL, HEmO
BTl 70, fEmE LT, hAEAREICE, - ok, Emicsy TiEms - LEEERY, dbEics
WAk LIbIE RO WO ST 2 L - T e 2 &, & B HED R R0 8 5 R 0 mE
o RUERE L L, AEREIIC B TH 2 0RO Botucatd (RVERIEBINLE & ISIFRIBEORAIE I B
ST ThHAEIEHEL TS, Fl, 20T ERIKOMICHERENDHEELZET AV AOME L L—F
F5B LTV B,

1962 48 J. S. Shackelton (xdb1 v 7"5 v FH G &AM E 35 EERREE LEED Rough Rock % %}
Tk LTH%E L 7. Rough Rock [3/EE 20m RO 74 o — IpEx e L, HWEREE MR35,
ESEFETHD.

Rough Rock O@EHFHDFEET S 600 km OFEFHAND 301 oA TCEEEOAEHEZREL, = OFE,
SN AL~ ROFHA (FBHEOEFOHM) REML Tw3Z L E# Wb L,

W E LT, Rough Rock OBENFiR Y E, Sv 39 ENis 8D = AMHEEE « =% - Berea ppi&/g
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(745 FY MO THLRICE) 5\t Laflayette J§ & 0PN OMKE, RIFOERL OBKRE B
BL T, ZOERBEEREICIHERICIEC ZH~FIRLC A 7R (sheet) IR CHEFRL 7L 0T,
BZH L —2OKMNITHE L, £ OM)IOEMHERY <, & Ziciddikia EolCEfEEp s bma TT s
febor#ELTC.

F e BHEHEOMEY LA NS T AR EEL-ThbbL

1) Set ®EX{Z 60~90cm (1457 OBE) EAND bR S,

2)  EARMERAE 20~25° (1000 ORED WRERABRHBDR S,

3) R OF ORI T2 b ECH - T, B M~ 2T 5 L 5 aEnrrsbh s
2%, #EE (h) o—f&kEmE LTREDbLIR.

1962 4iz, F.]. Pettijohn [ZHE® 3 HWE & 142 BB I RE L ORI E3IAL, BhicsEaic
ST ORBEERIE L /. #i3, CORXOBMNE, ¥EpoERFmT b biiRemy, chi bl
A FHTA L Tha EL, S5, FOEAE L THBAMODESR L ICHBHIESTY 5
(Stratigraphic Trap) #-5>< % Shoe-String JEORPFREIZOVT, TOF « KE X « f¥l - /778 L & %k
OEHROVREPSETFUTERLE I LS Z LRER LT,

WA Z 5% T ICE R FE S LT, SRR - R G0 L o) - sole marking 35 X UV
DERERON L E2HIF T 5.

WHH & HREAMOBFIC SV TRD L D lc D~ Tv5, HEfATOIIZEE

1) ZHio#ER

2) ZHMEBOME

3)  HEREW o A HE

4) ITH

5)  ZhMboddil « HEXEW o KT
BREEBIDMCTAHZ L ThHD,

2) 1% Sterrberg OEQEFIAL T, BWOFERRONMHED HEL Z ERTELZ RS LEORKBEDS
AN ERTTENC B C & B e &, HERRUMFO AR - KSR ELMETES, £, 3) KOV Tk
Fo updip APHEHEDS, BRI LSHARLTL L2 93 bk v L LEL —fialmz oM
B DA & T S OFIBFR TR TER VO T updip KRB H D2 L2 d. 4) OITROMET, HEE
EEWBABICENR L 2 A5 updip 855, —EMREHIZTTRBHEREOERICETIB PR 5.
5) ZRMl RS BRI —33 5 X 5L, #%2FOML—FHT5- bbb, MR
BETH2 0, WEOREREZESREHEMTHY, BBEMPLMS - LR TES,

Elo, HFiFR L shoestring JERLH & OBAFRIC OV TR O X 5 IKHERTV 3. WAERICIEERIRICE <
T H5b0L, shoestring JITHIE {KETILOLRH S HBHERAELFNO VTR T S
%o FIRARERERICET L, RO MM ERAFRCEACERSIT S L SR Twsb. Z oM M
ENT-WhEBAS stratigraphic trap L7552 L 340,

R, dkicBi s BbicFEROEL OHigic >V TE L O HRNSLBOBERBRONHRE SR LT,
WHER & iR - AL L ORISR U, TIEREZ TS FEh B HERI ORI S04 2 7 L 7o HUBN, HER
BHDI & = DU O, BIOEHBE2ETT 20 ELDTHEATH Y, HHHRMEIHERER -
SREERK « B E &S IC A O AR ERICIEELRTREADODLETI EFML Ty,

Potter & Pettijophn (1963) i+ 1925 FLBEOWFRIZET 2 B U Z LTI E S S ARL T, Y
W& DO — R BIJT FIESe & D O MHE D 1 E N B IR OIIFE S HEFEZ IO fgtfir 0B 0 S 2l En k5 i
Brok, BLOEMAERLTORTCS, HHRAE, 1) —KMLBOFERCTHRE, 2) HHHEos
REWMMAOHIAE OBFR, 3) HEWOMMETTR, 4) HERREOFME L 2h & S ko EL O
R ERPRET DO D, & HICHAETOEMAMATWEOMIRELRE %, BT 0FHT
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HHELTWD,

HRMATICNE, BN ik s LT AUREE « BT - sole marking 7y K o iSRS KOO R E S - B
ey - BOERFIR EN B Y, TR L LTEBESHIBOT LR E0h 55, bo L bARNE 1 20k
e UTHBHNG X5 BTN D <6 T b, L LEDLIE, WilRERD 2B ICHBER L4
EOHRREEIC L BHBENY Thd, MmotEEEo iz TE2 20T 2 Lixb b5 A0, Hik
FRE R DI S UTHE, B, HFOES, ¥RiEL IFkE L oBE, TiEah E ORI
OHERE EOFEEOZLORIE L TR & OB EIERICERL TV  Z LR ER SRS,

HERE YA DT & MRS O AL & O BRIC W TSI S WA A EBkL, EEOEVD
HIAHEREEE O M L AT L 2 A L AR HE1H D L L, ATEICImpHERRE, %ol
WRHEEELP BT 2L LT3,

70, WORHBROPUD A — L OV THEL, ThRRESEBT R ORECEISZ L 2D
TV 5. THBOSEEEETIHACE, EREHRSERDDA, AREOEARR X5 HHEL ZRIC
ANBZEREETHD LTS,

SUEIRIC 2T, 1925 4F ~ 1962 4F £ TOREICHE 100 22V TEOMBEE FRL, EF - 2% - Jl]
- BFREROIEIC SV TSR L, HREANOBIAIEZ AL Ty b,

& BITHBBIO PRI ORI LIRS X O BRIC 2y TH iz o 2T B,

1963 4F Schlee NN LIcIIRKIZ k5 L, HXEEHT 5 F 4 VRO THAY v S= Y L REET O
SUBE A 99 OHET 1222 BIE L. ZHEFIL TROFFREB TS5, HEHORTHMIBED 7%
G F 2 o WIROWOHIEAHBT D Ly 2 L2005, Thb b E IS O B YAT 75 v
FHk, ZhICEEEARETH-TEA~D 2 5FAp Bl LI LT3,

Z ORYEEE sheet J]E L LTWT, 2RIV 20OHRENA LA L TV S KEZ O HTE
TwaH L, ZORMTERLEROART 2 KECHRLE b LEL TV 2 BB AmEistby
Hh, ZOMERIIEROHHRIFO—E LT, FR:ATLORBIF TR ShZTh 2 5 LifEL Ty
%,

PLE® X 5 Eic v TEABEONIIERE L 2 BT biv, BECBY THLBARIEShARSHh
Tvd,

AXICHEITIHBEEAELOBME

Az BT, KEIRZB (1952) 12 X - TR D\ C O, FeBHodtiidima ms fzdic
XD THGAFETHD Z ERAB SN, Fmicins £ CRBHICET SRR UL AB b,
BZ25 <, AARTE, 1954 ENEEEEAHIZE L FiRzie “pUEfic oW T-—0 e HETik— L
LTRELTCSOMRRITHS 5. ABHEOSIEICIE, Pettijohn (1947) ORI E-SV 7243, Kuenen
(1950) A FRBAYE L Mk IC X 549K, Lahee (1941) @ X9 ic A EOWH & MLHEE /8L LHix 550,
Mo B ERLT, IR - BWEOWRE « BRE IR ECESC T2 n8L, ZhaKRL Ty
. e BREBEORR L, SIS RO —RAS BN £ T 5 HiEE, RO oV TR L
Feo Thibb, BEREE S 7 7927 L AREDIEHTH 5.
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FLTWS, AEEHGPICTRESICES MR8 TREREE-EOLFMETRL, THOKFEL R
F ol Brd, TOBERIABETCRIND X O HBERE Bic L IBFREREICR TS EBon
FEPRERTIZ X - TR & AKIRO ST D Y, 207 DIc g O HHEIRP RN E D - To b0 L Bbh 5,
EﬁﬁmmEWME

% 40 RIZ TR0 LEEWAEP b LEOEA B E CORMOEER—H Thrd X2 BEilczhs

M—ELLA@E@EM®ﬁEEFuﬁﬁgmBM&Lt6«t%®T%50i%ﬁw SIEtplis y i ade]
WAL HEAFHEICH bbb, T OREH AR OB B EO/NBICHEH LT 5 KB Bol
me it ootk (i BRSIEBMEE) »ofigshizc L 2R LT3, LEFRAREZSDEFEE R
AT MBYEIC B\ TR, FIMANE -7 ik A DAL — P O H & 57T

LinL, BEMICAS L, kB afEon s RERomlE—IRE e, Zh b @@Ess oedbE—
EIRE T & R ALV D 2 Hi b S < BEw b D . T OFETREE R LTI BERIE
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R Bic k- THEMERE DY, BRAEbo/zX gz bbb,

WICKBIGOHFE L 7505, NEEL KEB L oMicid, pllcocEHEs mEE L o gLk -T
REND LV L E DI KEAMBOBES AL Y, HEMETO X 5 CEGENERIEI L, Thicf
b o TILHIEAREA LA L THIRE i~ 7c 20, KIWERISEITES & & bic, Bellompa O X 5 kK
OEBT X9 kAL i - 7c. BBHOME FENE, b8 b AT, B R
e Tl A, SRR EUE DG Sh s LIRS, BOMENED X 5 AR LT E o (R
BoloRTFCHBE LIS THS,

EH BRI 25 L MEEO AL At FME R L, TORTOM/ BARSLBMEEE O M E) & it
MEhiZ L3BenThb.

ko oz s L, TEAKERD, P & bEHEBE L OCEAE ORI T,
B BERTARE O TEEEIC D - T, 1/ B RS MR O S B ALK Sh D Bl & BT 5 K
BOBEF Y LIz L iibipd,

ZOX DI, Pl Eh b SHREENINC B CHlEHEET S S A, ToMMEBL T, BEmoiE
W PRI 2RI —E ORI R Fo 2 L ARE VK I Th D, Lo LI isE B X - TRkK
Bt SER T N M B b A U Dy S BiC, PEAHE FTRaENS X 9 ksl issimic X - T
SR AR AT — 3 L O R B LA T2 - L bbb, 20X 5 KRE L OEHOZE I, M
W) & MR L OB Bl R T oL LTHRSRS.

V. 1. 5 R—EEAICE T SR BEAROMIEMHEIL

RUFBOPEIC b oo T, FERIZHIETE 2 EOHEBIC Y TITERR Y £ { OBz b,
CHEBMSAKRESIORBRCEEL THRET2 2 L83 2 LEHINTH S, LichioT, R—HEEBRY
WA VIR L - THREZ LTERLTYWS 2 L E LY. L LA S IEE i By Tik—
SOBBIEL A EBRICEBHL TSm0k 5 AR B < EEcaEmAIETS o
ERTER oo, FOIHIT, FREREIECTIE, ATHEShA#BEZ TS &Ik >
T R ESLIORFEERBER -/, MBREERIIICEY CidF—YE P O RUEH O J I A e X -
TRHZBERILDONTDRDS,

4l ISR I 381 2 06 P g o BT R IEFhEO RyE B I & $h 2 LA S oS AR L U
SBIEIC B A HEA B TH S, 202 Lieo0 T V.1 T Cleo-Sc X 5 il Erh o g%
ORHEDOHER OB L TR L DBURIZRD L 5 Th b,

KEFROBEHEATOMEHAMITIEER-THTH D, SoLBARERRTa0 N PEESENS
Z & DAEPE O YHRTRIE BT O R B RIS X O oS f a i s Shc z L2 LT h
%

KEOWEHWHE T OYINT, SIEERE IE LIRS O, ANt RE A L R EdOEE SR D
7 BRI UG SN2 Z LA B THh D,

e - BEOBEETETTIRON X S I BEEE» o i SN T &z LiiF L AL REC v, i
B OWINTIIRER T OR 2 BRSr B 0 50 SH D s flih Shic L sh b, IEFSTROMN
ERAPBEZ &Y Lt

WERHIZ oW, 8 42 RicH bl X 9, FTHPFEREOMEERICE £ 5 VHEEEED J
ERE AW E 2 1L S AT, EOQeMclpE—, fRITEE-ET, WEEICsOd0 e 7L, R
AL IR B/ BV 2 5, BTGRP A R R S I S h e L HEE S D,

LIED X 5 1 Fl—fg e 25+ 5 B E o i b Hilkic X - CRA D, S L LREBRBTIREE:
AKIEIC I8V T, —H AN § Tl B o B s i S s O FRicdis Sh THERL 22 £ 36h 3.
AARO B O X5 I i AN © i R — s 2 ViR 5 SUERIMI 2 T o s kit X -
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Map showing areal change ol diagonal bed direction in
same horizon
2) lojima formation, T'akashima Coal Field
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V. 2 BEEDSAOFBEC XA m o

ABEIC T, ChETEATERL Y1, PUBYoERFRLRRERET 2FRELT, B
*¢§@®%kmﬂ%@ﬁm®Mﬁ%ﬁtotﬁ,ﬂ@@@%mﬂ%m*éntwﬁwoﬁwﬁw¢mﬁu

oV TEDFEMPEE T2 72wic, ko k5 EREEES O GBI 2V Cb #ifiiic g L ic,
V. 2.1 @i
V. 2.2 BoORAKEROSHA
V. 2. 8 sole marking o F [k
V. 24 REOMKGIM L KESE ORISR
V. 2.5  SmEsH
V. 2.6 sKifEsEo
V. 2.7 il (R 8 NJEs Lovrol 1y (IBE) o%BENR & OBME
V. 2.8 #EhoHA
WIZEDWEE OB,

V.21 & % 9
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HERB O AR O—FL L LT, EEMARPITERAICE > Twb, Zh b OBIFE T mEd
W EN D BRHHELOTIIEN G, FORE O MRROHE, HEFEREOMITSH 5 \ it g oxi i Bl
LT B L EHME LTS, AfilcBy TSR OESY & B a0 2h L oR» LEHY O
b, fBHoMaIREHEET 5 7o 5 SRR A O BRI O\ TRE L7z,

EEHH B hRFE LR, RS EROTHEBRECE L  garnet 2 EH T 5 Bl S Mo M % 2
T T OWREEEB LN ICAESROMMETHS 0, L L, Z0 gamet FERUEFENBELTRA
HIEIZ 2T, FORBIIAHESN THEZSZ0LHEACHE L2 bn LT 58 61, HEEoRIchE=%
Hiop garnet &L garnet BEHEEFN TV B ETTHD, £2 CHEFRY bFbb LSS O%
R BO BN, L T ki garmnet OFR - BEERH L TRz, £, HERTH0 garet L
2 IR PR R S DV i h o TR P o R R o garnet b # HIEMET S 2w, 2 BO
garnet  DALEENHIE X I EIT R o 7. TOFERM/ B garnet L HERERG (hEJER 6B HEE
£T) oo garnet IR Y almandin garnet CHEFEHTH 5 2 LA 62 SR, ZORFETES
DEBEROHEE S FONZED LA R, Tab s g LR 7P By G A T ol
~bHERL, EOMEMBEIRIE BRTBMERE L L b EFEET, BT X 20EH OISR HE
EELDVREERLOIZLTVS,

Bl LT, BERBPFERO THEEEBICoWT, (5§ 42 ) gEafosmes  8iime ol
W&%%?ébﬁﬁiﬁfhé FUBHLO H I oV Tk, KWAFWIE & A ¢z odbiicdm—, i

FHR-PET, WHEEE -7 X0 FfMERL, BEILNTRE L6, BTG bRE s
éh?‘::&’&ﬁ“b“ﬁx‘é

—HEGY (AMUESORAFEE) 2545 L, BEOLMcE oL = L BERICS <, MR
epidote 2MEETH Y, F—BETHI L2 bLTESYHEBRSAVHELS L RE->Tv5, HEo2
DOFMC L - C, WO /20 b HER LR FHREHTEE R 155 O L b 6 IHE S 7o fi
FE L L, FBEEAT b ST ERREEmoFhE, BH OSSR b8 shizrsth i =
LB ENBIONL Db ThHD,

DX 5 O FRO G G, BB OERSEREE L, EHMP ORI g L 2 garnet
DXEHRLDICHERLT, MEMTREEMTETR, JUa L RSP0 Fh L 2 iEiat L TRUgE O
fRITHE R ST 5 2 LR TES 0, HFEREPoOREo KGRI >V X D EEECBCEEAES
N5z EDPWBEL LR ST,

V. 2. 2 BEoORARBROSH

— R BEORIE R B b TR - TR/ S <, [UBER FRIEEY Kb, Lieh-7T, [H
—HETCEEN S BOBARERLIEL, HENOSRAREMRHEES itk »T, TR EOBDE
WHEMDORBEHETSZ LB TELI,

T OBEOHISE L FBEEE FEANCIRET L 7o iR Hic 38 T, SUEELE AT L TITA Vo L iba3iT fz.
Lmbﬂﬁmﬁzﬁ¢@@@/é(fﬁﬁ@ﬂﬁ#WWL@W%@;k#%< LT 5 Mg b 7s

o BLTIOWNFEIFTHAE R H CIT78 > 7.

WP s SR MV 36 1 B PEAFRI B F R0 MR IR RIS A o G, il 8 L IRE RO BE B Shic s T
LI TRIHENR S, LT, &0 22V THNB L UMz By T2 ORKEREZRN 50
HLUECHIEL, —d bR *ﬁﬁﬁm(%4&44M)&W&LtormeﬂB%iV?n$ﬁhm
BRI - Cllik/hs < e b (345 ™), 20 bAFEHE, S HICETR THER LA LXgoh
5, LbIoREMEREING, Yo iET s (U ieiiiolbs) o—i s
(%%ﬁ%ﬁﬁmw@)ﬁ%ﬂﬁ%&:n%ﬁ<%%%L, f%mu%h%ﬂ%%hﬂu#éwr,gh
LOBITH X b EEREERHLMA GBI L EL DR D i, IRERERARERM (GB4K)
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FAEN TSI AD» o T2 ZEHEE, BE S L, BB - fEOHEFTLoThsr5, V. 1.2
TONTo L 51T, FUEPD GHEE L I A BT Mo R B o @5 w (55 38, 39 ) A LIEH~
DHETh-72h, LEOMOBERERONEIL L5 (843, 4) & X <{—%T5. (KK 39~42)
PEDz &h s, BRHAELERS BRI, B b SRAEDHT ) HiFBRC t - B R 5
LT, ROANCEHETEOILYS D, IS EEROMFENE <L, MR- OBTEER Y-
THHL Tz e HEE S5,

ZD X, BRI DIE RIS B HilR, Thb bREOEMAFE @5 = Lz X o Tk
WOKREREL, —F, BORKEROMEN HE, oMM AL oG MY, e ETT
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BIENTED. LMo T, ZOMELF—BRC2VCTERTS S L23TE57% 613, HiBFEHOZD
CEbOTHUS I FREAEI LT THS,

Y. 23 sole marking OH M

sole marking & BUFEL - [FBGC, K& MDA FEL STy 5. FETAEEONE & FKRHS
sole marking 5 % flute casts 35 L {8 groove casts 22T HEH L TE20, EERINTZ L Cxn
ofe. (B 46 [X)

flute casts %> groove casts |{T—#FC 7 Y o v a2 BOHBIC O LS Hbivd b EZ GV TE RS IMER
CRCTHARE L LTabh TyadKERB I OEA BT & Z L 7 flute casts X2 groove casts 75 i J_xé
Niez LR cleoRi®, 2o, ZhbREICSW T flute casts 3 LU groove casts & ZiLEHMIE
LG #5034 M (CREE) % 35 X (FEAE) WRRHE LTRLE, &blczh bo flute casts I L
groove casts OFFE MY 7 7ich bbb L, REIMOBEAGRAL: BIEE SN D N & OHERIRE I 57200
L, SUEHED O OMITHROBEZ XLV ED X2 L diz,

KEBHIz A b S flute casts & 6, groove casts 7 & FHLFHLHIE L7z, flute casts <> groove casts o
WEER S E Vi b PO TalEE LHE S D i L ORI SV THHITS - LREETHD. L
ML, PELEZBY Tk, Lo flute casts £ groove casts 7> & HEE &4U 5 FilfiLi2iF SSW — NNE ¢
HBHOIKLT, FIEHEOKME N—8S ~OFMERRERCDRT, LOTTOHFMD L OPREE
SEHLTHLIL T THF ORI 6 Tlev.

ACRNTHERAIME: & BTl s (B OWE ) AREOWERICH 1m OBESEET5M~PRmEE (RK
43~48) BB, D 1 HOBEREO TR Eicid sole marks (flute casts & groove casts) 23, Z OFbA
WIBPICRABE, %70, ZOMHBROEEE kicid rpple marks FhEhIGETS., cD LI
3 FHOMIGRF—RERBIC 25N 5 OIL I By TR &b TERTHD.

I OREREOTERICIET S flute casts [FIIEET 5 2 oOFHTEW B, ThEh N20°E sk
U“ N38°E D#i[% 74, groove casts (X 2 538 b, FOHBENEFHh L N34°E 8k f N4O°E T

o BB REET S AEE» cHESNS M N2°W 8L N 14°E pBgFcsd bbh, Zh
b%@jﬂ'ﬁ%ié 275 S22°E oFfbilnbhd. EiEEoEER icikiimg N 80°W &5k
<3~ ripple marks 235 % ,

HImOESRETAZ0 I BOBERERARICBCTEOFE» LHRBLIch2HEET S &, BEO
Mok BRVEARTZ, SSW— NNE Fific, $5%IELRIcE UL BERAREORREZ R HiL AR
HERB LD 5. Z ORHCIEAOREILRER Th - 7cle®d, REITMAOFBIZITFY & O THNTE,
VDEFCTIOEEB LICHRTE L >>HER 2 5. (K 52) = ORBEHNE £ O & Ibicd Uis
ok LAk At Lf:?ﬁiﬁ'fﬂi%lllﬁﬂwliﬁﬁbtfﬁ bty bEFEHRLTY L. 20X ) R EHOERME
AR, ERRfTRbIS - Lick - Tty MIFEk > T <. —RICFBEEIER LICRREL S
5@EULLm5kﬁ&ﬂ@tyl@i%iﬁﬁénr,Lu@tyba@ﬁtﬁﬁﬁ&%&%éua%m
B BPOEBBTLEFRERE-721EE NW = SE ol bbb iffEsns. 2nk)
LT mOBERERERLES. COREEERNCE bRV ) bIZ E-WIZHD - 72008 fith
12k T, Mok ripple mark 2FH L LD TH A 5. (AR 55)

Tk ieF—HEE B TESH 1 mOBAREIER I I LD THreRDET, SblitkoltkE
TOMWEOKFEOE X 255 LAl flute casts ¢ groove casts D5 & AHE IO 5 & 3 &ER—J
M#& T, LasL7aais ripple marks @A ATHE & IZEBROFRZTRL TS, ZORRKIZHEAS 2
BREDD, 209D 1oL LTROLIICEL LD, Zhid flutecasts (groove casts Z &) &f}
B L S E RS OKTIC X VR ER T L HEE SN B 7S, ripple marks O B yd RYEN—ISHERT L7 LAtk
iz, Blofhic ko TR ShickpicRiokifzRLicborEL LS,

’
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EABRIcA 65 flute casts & 12, groove casts 7 % FILENHITE U7z flute casts R groove casts
DRERL IO, FUEERD B o & O BfRic o TofET R L Bbh a2, MIELZIRY T
FOWHMITIEE SSW = NNE Th 5, Zhick L CalE @mmmruﬁmr LERAGTH B,

PLlowjcz &b, BHOBE 2 LFL RS LTV 0D, BIER—BEz v T, 8
D B 7ol & sole marking 7» 6 xR 72 5iE & 13 IE—BT D HE @v o L7eiis TEHHIT, W%@Eé‘]
FRICDOCTE BICISHRT 5 L RIS { OEME T2 2 Lic k- T, Hihs X0 EmvRE TR
LENTEDTHAY, (KT 49, 50 )

V. 2. 4 BEO#EXAREKRAAEDRER

BB J7 7 & HUE O BEAAL ORI L OB 2 TIRET T2 e dic 2h 2 177 » 72,

AfEE V.21 FEARRBTOSIE S CHOMIME TR 6 mTH22, dhicvie2iTzoE
Ea ks, Mrodtly, - idE eIz micinsd, 0. 3.3 WRLERMHELT, &n
BE~LA-B, Q, D, Ec44L T, fEHoBEMFROBEL L% L, # 37 WicRT X5, EfX
wRV Iz, EOT N TOMRCIREBEOIRE 70% BIEEAFMERL TS, ZO—KoWEE R, Wgo
e X2 R LA < s A ERIRICaT L, EL,mmfwﬁé%T%thw,~0®E&LT,M
WT22 LR ARAETHS. LzhioT HHEETs 2 LR TEhvS, U EoEERT LT3
Ly WEOE L 25 5L BEHOER O E L 2NEE-E L, REHEERO KO I GERER) ik
FBICEL LI bR L5 ChrD.

V.25 FEERE (59, 10, 11 )

AEZECT 1) R HER ARSI & A7 TREPCEEROE S oS pERR (F 9 K), 2) sE
DB L5 FHBOWRREEFTE (5 10 &), 3) ki@@T-AkloTM%éntma@@
FERE (85 11 B) © 352 bR =S EEROBERDOIEVD I & FEEO I & DBRIz oV CE
£BY 5. Z2IRT 3R L HEEERO FIE A Bz, T b b R o LI v T o &
BrRER T35,

T HBRIKARE AT BHRRETABROESOEBEGOFAL LEANERBOMEERE S OB

W BRI AR S L AR R L B AETH B, LA LA G, ARTHEKEEE EAL o s
KEORELSHEICE - TLIILIERALELR TS enic, ZOHMRICIZE < oR#FEREHsh Ty
DI bbb THEBMOBEL MY 55 L orikib i, (857, 8, 93)

AR O BIIROREA D DAL F OFEEHIR F TR 20 km o Hflc oV TR E LTCHBTE5 40 30
(GREEC I 2) PO IMDO LD BEBEMRE oo B L RIA &K A IR B5 U 13 4 4 IR
ABOTFMNOHBREHL TV DI EE Nz bitiv,

TR A R iR A B FEVE IS [ - T, HHEE A R ~ LA IC IR B & 25 CAETE e 8- <
DATRCIMRE L, @l U CREE Ak o Rt E: 3. iz, MEeE - T -mlsmicE
BED BB DT, Fodbmilic e - T 2T BED EV o A EEL Tv5%, “hiz/
W U TG L IO ] C it B ~JUTE— R & B L oA L7zt © LB x AR
HEFRL TV D,

V.2.1 Co_c LEAWABOMER, V.2 4 ToO FEADEBOBEOE, kL -itEc
BB THERR AR L R KR B O B E O % BRI o St L oMo S e ikl ¥
ERA L UHIER L SEER Y OBRIz oW TOELER DD,

D5 L & LTLAR I oV TS BER O, FEEIMER L - B EEEE X5 HEAR0S
JRISEHAE (35 10 B0) s a0 SRR (5 11 X)) oFffEcd X —#L, BEORMROE=%0E
s b XL BT 2 C L by THEE . Dl—FEflic e TS FLLZ 0 X 5 R BRI
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LRV, LFOVTh O8BERK T LEEERD pattern 2305 Z L,

BHED HUEREE b YL

TR L) BMiich->TWAZ LRERSNS, —0Z i, {LABEEHICBY T, 27 &bt
i BEAEE TIPS A & L7z folding = tilting #4771 - CECR Y, W-—EETTI,

and groove casts

| Sy

3% 46 (4  flute casts 331 Y groove casts FENEHERUERRE (KB
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= OB AT — RS B~ WP S B OFER OB b - T, M folding b tilting 2T/~ T&/lz b
ERETboBbhs,

$7z, TP B CRAUEE BHEE LR (B37R) 259 Mic B 2 SBERO LW L —5
T51F 0 T, PHFEERC2VCTZo—HERARD bR 5. oz Lk, HEFEH @GR & folding
% tilting OBIOHF L F—EL Tv5 2 2250 TR Y, YO EERO FRRE#HEES ik s h
TVBELDEBLTEVTHAS S,

Lo 0, Ll e & o B0 R s Hihid S Ll bh Ty B e wic, fEBolEs &
b ooy, EHRDEHEC I - T2 AIREEA IR . BRI VTR 37 MicsRT Lo, —E
BERBCTBEOEBIUHRBRIUTEN20HZTHDIdic, MEOBFREEMICME L3 TE
B olze LBLRBBHIELZ XS IT, P & L HEith MR 1) & BT EO W iR & L%
BEHRX O pattern & TR©CFR LR —-HEOFAEIMEETHEN L —BTHIL06BEAD L,
FERWAOSBERELEIKICHY L o LHEESN S, Licd - T, %L:@%%WEka#é
75 b, TR0 THRM EE—AdtBER) CEEEET L v o 5T, SEEROIRICERMT S lhic
Ty, TR L FME 2V TORBEELEZRL TV 2 EMLTIVTHS 5,

PEDZ b BECLEABHBRERAEWHETHS Z LD, ZOWER, MLFICEED Sbh Ty
¥ O =T N = e mﬂﬁmh%m%kﬁﬁﬁLWﬁéht%mgwbﬁ@ﬁ%f%ﬁ®mﬁ Lo THE
WL bLoLHESRS, Lidte TIOBHED v o DREEENT A TR in » TERE S iz bz
L UL,

MBBORESCLZRABOBREREERIREMBEDA AL OER

1 4 TGN 3617 B B BOSBEROFEEL 25 &, EEHOMUMAIT R, Bk, chnbd
b omik IR R E—ILILE, & bizdbomEh - Tl - BRI o TEALRF M L RS E KR
LT3, h b%EESO FmisEsoRXEFR0O B, Tinbb, WEodERcBT kKD
FHk EhdTE{—ET5. (& 10 K)

—4, Pex I RBEROR L SR L oy T, BB O EH -~ —
B, FRBSIAIC Yy TEEARE RO FAk L b IR R B0 b . —F, SEERO K
LRz AL, BEEOTHRE XD TR FT5,

O X i JIEBMNT A B LT, BEmMET, SEEMRO G L AEEORAEMO Mt &

LICHYMBEESEHZRL TSI b 6T, SEEROG RN L FEEOFREL ZHE-- Th ol
ERVTHLELL—HT2 LT EbdTHESNS.

BB DO ~e L 9 I ERAFREA CTEAESN TYWS i, BECES B LS L, L )il
BogfloBEEHIAHEENC >V T A S BERRIC 2V T Ly 0T, FEREEMIIE W TORD NS Z L
3%, fEsoFm, EE-FEEAEET, chiRFEAY 2 TLECEREOHEK T S 2 5
oD, —FEBEROFRME OB, SALCH - T, e EFaFRa» 9 Ll HTH - T,
BEBROLHHE ELOTL—FTS,

PLEi 3B 2 TORER L 72 b 0T, ERROFHEDOLN S, HEHOGF ML SREERO AL
OERIC DV T—REICHTE Z L RERTH DM, Pl LbkokdicHmshd,

# 12 @izET &9, LEmBOHRAINE, & bICERMEDE & RS Lo eah TR B
PEILER I TER S, TEHOEEFREIEEL Tz b o LiffEshd. ZOHEHABNI BV Tk
9, 10 MoSBEMRRK:LHGRL Y I, BHEHERR b IngEHERERI #ﬁr,ﬁ%ﬁ®4
ESTFREN3BLEEMEZ X SAT, BHAFEERR S Y, T - BB X OEEO 3 BEEHE 4 U,
C ORBSEBO ML 3 X OO0 F (BEEOES LU, HEROFOFFICHYTS) &, HEE
HipN % At — BT NS 5 2 IR RAHE 2 8Eic LT, 7 OduigfciZ @i & JIETE O BN IFIEYAT
BALE—EE S A R T oL T, FEBoB R B At — R~ b0 H RS0 E & -
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TWAEET, bE VIRAFMARDLREV. Z0kdiT, BEH L, BT Mic Tk
ELy7 ORI R RS/ W it Sra [k o iy ) Kb e I 7 ik P Gy oy eVl e 3 AWk 1) @*ﬁ%?ﬁb,_
NAHEHOFEFKE (WEHKESTHSM) KU T, HEhOFEERSORBZ - L bo LS
N5, e NI RN BRIH T2 fHF - B o KErE, BRto TR B (REREEiE e i)
B L Ty d7edic, MEIcH b2 ML LIRS mO Stk BT L b o L##fESHh S, L
2L, FERTREERSTIMER A A I B3y i, B O BRI 2 b OBERERE L D E L X5k
PER TR LR O SR TH D,

&km%@@ﬁﬁwtﬁwfm,mﬁtklit,ﬂ@@-%@ﬁﬁ@%ﬁ%ﬁk%w@%m%%é%b
TVA3E bbb, MEOHMMTITEFE-HL T3S, —ikiz BEOEEZLES (T 5% O HRRER)Iz
FoTR&E{XKEENSZ &z%zébﬁék FEmomddny, HEAHC BV CREROGBEE TR
TP, FREBOERIT L, BEERC X - TREY 515, £< old, BRI VIRIERoOmo s
FEEB5 LTHHMETTZEEERTS L0 EbRS,

TR LT, BEHoMIEEE i, @ SRR SN L Ty o TigghE 2 bk s, FE
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Diagonal Bedding and Accumulation of Tertiary

Sediments in Northwestern Kyushu, Japan

By

Haruo Nagahama

Abstract

General remarks

This work has been carried out to find transport directions of the Tertiary sediments of
northwest Kyushu by means of diagonal bedding study. This is to throw light upon re-
lationship between sedimentary basins and their hinterlands. For that purpose, the writer
has established maps showing source areas of clastics on the basis ol some existing data ob-
tained by the writer’s stratigraphical study in addition to the data from the diagonal bed-
ding study.

Furthermore, the analytical results obtained from the diagonal bedding study
have been compared with those by researches on the objects as cited below, to get more
reliable relationship between transport directions and hinterlands. The objects are
such as heavy minerals, distribution of maximum pebble size, direction of sole marking,
contour lines of isopach map, increasing direction ol formation thickness, direction of ripple
mark, thickness of pure coal seams and isopach map pattern of layers (mudstone) above
and below the coal seam, etc. The measurement points of the diagonal bedding number
1,522 in the present area, and 755 points of them are located in the vicinity of Matsushima
in the Sakito—Matsushima Coal Field and in the Kase district in the west of the Sasebo
Coal Field. On horizon, the measurement points are most predominant in the Sakito and
Maze formations of the Sakito—Matsushima Coal Field, and in the upper parts of the Sasebo
group (the Kamiiwaishi sandstone and the Kase formation), the Oya formation and the
Fukazuki formation. The stratigraphical sequence of the Tertiary sediments developed in

these area is shown in Tables 1-3 for every coal field. (Fig. A)

Table 1 Stratigraphic succession of the Takashima Coal Field

Age | Stratigraphy
Upper lojima  formation *
Lower Iojima  formation
Okinoshima formation
Paleogene . X
Hashima formation
Futagojima formation
Koyagi formation #
Pre-Tertiary Crystalline-schist

* Horizon abundant in points where ortentations of diagonal bedding were measured.
unconformity
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Fig. A General geologic map ol northwestern Kyushu, Japan.
Note; Hatched area around Arikawa is of Goto group

The diagonal beddings are classified in feature into three types as follows: planar type,
trough type and ridge type. The orientations of the diagonal bedding have been measured
only on the strata of the planar type. This area is divided from the standpoint of the geological
structure into four upheaval zones (the Karatsu, the Hirado, the Nishisonogi-Nomo and
the Ainoshima—Odatejima) and three subsidence zones (the Imari-Sasebo, the Hirashima
and the Oshima-Takashima), There are three conspicuous tectonic lines, that is, the Sasa-

gawa fault, the Yobikonoseto and the Ainoshima (Fig. B).



Table 2 Stratigraphic succession of the Sakito-Matsushima Coal Field

Age Stratigraphy

Higire formation
[ Shioda formation
Middle or Late Oligocene Nishisonogi group Yuridake  formation
Tokuman  formation

| | Mase formation *

Sakit fe ti %
Early Oligocene Matsushima group ? l 0,_ ol fon
Ichigojima formation
Middle Eocene Terashima group Terashima formation
Early Eocene Akasaki group Akasaki formation

Pre-Tertiary ‘ Mylonitic granite

Table 3 Stratigraphic succession of the Sasebo Coal Field

Age Stratigraphy

Pliocene ‘ Hirado formation

| Minamitabira formation

Late Miocene Nojima group Fukazuki  formation *
Oya formation &
Kase formation *
Fukui formation *

Middl i : 5
e e Sasebo group Sechibaru formation

Yunoki formation
Nakazato formation

Early Miocene Ainoura formation

Oligocene Nishisonogi group
* Horizon abundant in points where orientations of diagonal bedding were measured.
unconformity

Transport directions and sedimentary sources

The principal relations of the transport directions and sources of clastics obtained by
research of the diagonal bedding to those by the other researches are as follows.

1) The transport direction and sedimentary source estimated from the diagonal bed-
ding are not inconsistent with the result obtained by comparison of the almandine and
staurolite in the basement rock with those in the Tertiary sandstone.

2) The direction of the diagonal bedding in the Upper Sasebo group coincides with
that of the elongation of the isopach map pattern of the same group in the central part of
the Imari-Sasebo subsidence zone. This fact leads the writer to an opinion that the trans-
port direction of the clastics was nearly parallel to the axes of the upheaval and subsidence

zones, controlled by the tectonic movements.
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Fig. B General tectonic map of northwestern Kyushu, Japan.

3) The transport direction of pebbles (crystalline schist and vein quartz) estimated
from the maps showing maximum pebble size coincides entirely with that of clastics pre-
sumed. from the orientations of the diagonal bedding.

4) The direction towards which the Kamiiwaishi sandstone increases in thickness,
coincides with that of its diagonal bedding.

5) The direction of the diagonal bedding in the Fukui formation (Kamiiwaishi sand-
stone) is opposite to that in the Kase formation overlying the Fukui with an unconformity.
This fact probably proves that a direction of current was changed to the opposite direction
by the tectonic movement.

6) The directions of the sole marking in each of the Oya and the Fukazuki formations
coincide approximately with those of the diagonal bedding in the two formations.

7) The direction of current presumed from the thickness of the Matsuura-sanjaku
coal seam and the isopach map pattern of the mudstone above and below it, Coincidcs nearly
with that of the diagonal bedding.

8) Directions of the ripple marks in this area are not related to those of the diagonal
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bedding.
History of sedimentation

The relations between the sources of clastics and the sedimentary basins are historically
summarized mainly on the basis of the diagonal bedding in the Tertiary sediments of north-
west Kyushu, as follows.

1) Stage during deposition of both the Akasaki and Terashima groups — before de-
position of the Matsushima group —

In the Sakito-Matsushima Coal Field, pebbles of granite and somewhat altered pebbles,
such as andesite, tuff, sandstone, etc., are contained in both of the Akasaki and Terashima
groups, derived from some basement rocks of Enoshima probably of pre-Tertiary, but even
minor flakes of the crystalline schist as exposed in Nishi-sonogi peninsula, in neither of the
two groups. The directions of the diagonal bedding suggest that the sediments were sup-
plied from the Ainoshima—Odatejima upheaval zone and the Terashima small upheaval
area. On the other hand, the pebbles of crystalline schist lacking in the Akasaki and the
Terashima formations of the Sakito—Matsushima Coal Field are found in the Koyagi for-
mation of the Takashima Coal Field. This fact and the direction of the diagonal bedding
indicate that the matters of the sediments were transported from the Nishisonogi-Nomo

upheaval zone. The evidences as described above indicate that the sediments of the Takashima

]'r. 1‘.; I'f;j; .\'i
AN (i
/A

TN
MATSUSHIMA \
=4

°

[ seomenmary sasin

—) AVERAGE D))
OF  DIAGONAL ¢

Fig. G Map showing general idea of paleogeography of northwestern
Kyushu in Akasaki and Terashima stages.
Coal Field were supplied from the Nishisonogi-Nomo upheaval zone, as illustrated in
Fig. G and those of the Sakito-Matsushima Coal Field, from the Ainoshima-Odatejima
upheaval zone and the Terashima small upheaval area. In the next stage the sedimentary
basin was raised up above sea-level.
2) Stage during deposition of the Matsushima group — immediately before deposition

of the Nishisonogi group.



In the Sakito-Matsushima Coal Field, the Maisushima group overlies the Terashima
group with a remarkable unconformity. The pebbles of the crystalline schist as distributed
in Nishisonogi peninsula are abruptly found for the first time at the basal part of the

Matsushima group. The direction of the diagonal bedding is such as illustrated in Fig. D.

128°30°F
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Fig. D Map showing general idea of paleogeography of northwestern
Kyushu in Matsushima stage. Legend same as in Fig. C.

Those facts indicate that the sediments were supplied from the Nishisonogi-Nomo upheaval
zone and the Ainoshima-Qdatejima to the Oshima-Takashima subsidence zone. In the
next stage the sedimentary basin was elevated up above sea-level.

3) Stage during deposition of the Nishisonogi (Kishima) group — just before deposi-
tion of the Sasebo group,

A majority of northwest Kyushu region was submerged to accumulate the sediments
of the Nishisonogi group. In the subsequent stage almost of the sedimentary basin (Imari-
Sasebo subsidence zone) excluding a central portion was raised up above sea-level.

4) Stage during deposition of the Ainoura formation.

In this stage the sediments were accumulated in the Imari—Sasebo subsidence zone
as represented by a extensive lagoon separated from the open sea.

5) Stage during deposition of the Kamiiwaishi sandstone — before deposition of the
Kase formation.

The diagonal beddings of the Kamiiwaishi sandstone interbedded in the Fukui forma-
tion show the principal direction of SW—NE, as illustrated in Fig. E. The thickness of the
sandstone is 6m in the southern district and increases to 40m northwards.

In the stage during deposition of the sandstone the Ainoshima—Odatejima upheaval
zone was rapidly elevated and a vast volume of substances eroded away from the upheaval
land was transported into the Kase area of the Sasebo Coal Field. In the subsequent stage
the sedimentary basin was lilted up above sea-level. The land was elevated up higher on

the east side of the Sasagawa fault than on the west side.
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Fig. b Map showing general idea of paleogeography of northwestern Kyushu in Fukui
(Kaniiiwaishi sandstone) slage. Legend same as in I'ig. C.
6) Stage during deposition of the Kase formation — before deposition of the Oya
formation.
As illustrated in Fig. F the direction of the diagonal bedding of the Kase formation is

NE—SW, reverse to that ol the Kamiiwaishi sandstone. The Kase formation overlies the
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Fig. ¥ Map showing general idea ol paleogeography of nerthwestern Kyushu in Kase stage.
Legend same as in Fig. C.
Fukui formation with an unconformity. The data above-mentioned prove that the increas-
ing upheaval of the Karatsu zonal area resulted in accumulation of the sediments supplied
from the Karatsu upheaval zone in the area of the Kase formation. It is noteworthy that
the prevailing transport direction was changed from SW—NE into NE—SW in the Kase
area. Afterwards the basin was lifted up above sea-level.

7) Stage during deposition of the Neogene since deposition of the Oya formation.
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Fig. G Map showing general idea ol paleogeography of northwestern Kyushu in Oya stage.
Legend same as in Fig. C.
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Fig. H Map showing general idea ol paleogeography of northwestern Kyushu in Hirado stage.
Legend same as in Fig. C.



The Imari-Sasebo area was depressed down to a [resh water lake, accompanied by
a violent volcanic activity, where clastics were transported into {rom several directions
excepting N—S to pile up the Oya formation.(Fig. G) Succeeding this, the center of the
zonal sedimentary basin was gradually migrated to the west, keeping up transportation of
a great quantity of sediments (the Fukazuki formation) from SW to NE. After the subsequent
interval of up