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WIS RE)I A 28X, A~ AR S/, BUEORE)IA U FIBREE 2 i\ TR AHICED Z L,
FRRIEMO FHRICEW CTHE R TAREME 2 /T Z &, FICmAOILZICHEERREZ A LTS
DIF, BT ETIC L > TREEBNTHE LIZZ E2E®RL TV 5.

BEE K IR, K - BEE DO D8 IRk 2 2 KILHIE SRR S D, SFEIY - RIS
WIIFBHEE R B B 25 58 LT 0, £ ORI K LR & D K - AT & - Tifs S
7o, ERHUZ IS T D I, ZEEPMME LT EEHIZAET TR Y, KIEKDRERICH > TH#IT L
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V. Z DA DRI S AR TRY, EECEL L TV DB I,

AEEAE RS B, TREEANEAT 2> D IRERHF IS 20T TR < 200 L, TREESMEAT 24358 A & L TIRE
SN b OTIEZR . RRIEHIEN TIETFECEEO —H 2 B A LAERIERAZ 52 TWa. fElkHlE X
NI BERD K-Ar £RMEIT 180 Ma Fit: TV = TR 2~ L, RERSNGA Ocs 1 & LTI, &
HENLDD—DThD. MESMNEAIL, B0 < EROMEHEB ORI, BUEDTEREZ RTICE 72
HOT, ZOERTIE “BIESI OWRA & H7ed 2 LN TE 5. TRESMEH & MM B 5 KR
HETE & OBERICIE, WiEBIGR CUERCE BMET D,

AREMEHIRN O LR P EREIA 7oV e F v — h-fEa=y FOREREE» MRS, 62 b
Voar vy A 2%/0;#3 VTV I A mrar T Ly s AKXy E T (Otsuka, 1988).
SMGEAT AR LT DA T Ly 7 RFTHIIR A T U VO L & b ICBEE R BTG R T
FIEEEICE A TSR S RIS - Fr— b - Al - ZRE R EDEA R REEOT r vy VNG E
TWD. BEDNITY 2 FRFBOBEBEA RN EI TV 5. R{EH VAT e e
v 7 ZAOMEER FAAALE L, F v — M bEEREEICE - e 2% T - TeE AJEMICE 2 BIEE
100-1,000m DJEfFx =y b (F¥— b - BEEI= v ) O#VIRL TRHESIT 6N, Br2=y b
AN TIHEAAERBIERRF SN TR Y, ML =840 -2 = T, BTy o 7 fdd it -t o et

oY REI T Ly 7 AR LERFE=y POV IELIE, == FASHEERICRE LR R T

% (KR, 1985). Bx a7 Ly 7 ZFREa T Ly 7 ZOMERN FAAAEST 5 AT P Th
D, WEORRITY 2 TR #HES - itz R LD (K, 1985).

FREHER-ICBIT D a7 vy 7 ZAOBEFNE, TRESMGAT N R 2y TP = F R LA, ke &
HERED D HEERISAIML T oo 2 2 ZRIB LTV D.

FHHAC AT X, REESNGAT C 1T 2 BKIBIC FIVBIE N HERE L 7=, £ 0% FHUBRIE, RS MEE
HERCESE DELS % T8 ST To RSB X 0 B L7z, 2% Lo FERUEREPICE, Affd Rk £ <l
A - P—F VEBREALTWS.

FHHEHIR D B 1l 58 =ACAA BT 23 TIIWREER 70 K ETE B AS38 9 B 5 . A% o HIRKCE T & fE A
R AERE, BAREREZRE) 1L, 1ZE65Ma b 50Ma ORICTEEI L TR Y, Kl - ERkEE
R L TV, 5 OB E RS R AR Z 1 5 UMY e m— L Fo v 2Bk LT,

50-40 Ma (T AT T, BlE 22 (LEJH & ARG R PARE AR CIEE) L7228, Z O & il - TRk
BEBREBE LTS, Lo LR D, Je0ss y HHCERE - 1EmA & 138 — K« (LML - TRk
3+ S [RINEIREL, HERRSEM) DAL FERAR 72 & O A CHIRZRZZ R L T 5.

B =i, B L HPEtcln T, %‘%mmﬁ%m@%%mﬁ@m:ﬁ/\ LR E TR LTz,

e AR DA, ARBIE IS 3K (TR B A O L, Rttt P lc £ 2 £ coMic 3ENh 7= v B
RE~ 7~ XD KRB KA FEE Uiz, SOt 8 2 LIRS, BITED el [ - B8 [l (2 Kk (LTE8)
WA U T, e BRI - B - 2L - BB - 72 4 F D5 KB SRS, TR
LA B ORI, 7)1 0D it # 28 BERT 2 By L D FE A 7 S BB e e & efz LTz,

BT AL WIRIZ IR U 7oK, LRI 2338 4 L7z, KB 381T 2 LG 2> 5 005 8 O R
IFH 100 m Z#8 2 DI R B 2 JERK U7z, ARBIEHIRPN I 361 2 300 )| HERSA) D 53 AR 13BN IR, BEE D



I L AEIEDEM 2% 72 Eath—3 Ciddk 10m 2@ 2 AU RO b s .

ARG A 1 S — 2 PRA R R & LTI, By - HTESRERD D .

EHEESH AXEHISIILIE RS TH 5720, BEHREHROBOMBMTEENE L KEW
C DT DUTAEE TEI 4y O VHUE RIS L7z iim 0 vlee e 7 — /M RIS b v T iRpo o, L
L, HBAHIEY v 7' F A OBIRERCHEEBE O EREEEOFRIC L v, TGk To 7 — 7 55 D
P LMD D25 D (Konoetal., 19823, b ; 1T EF1F 7y, 1983 ; IR - B, 19897 ). f1X 4
VIR - BUEROMRAEIC & 2 L tRIg sk & FIg o 7 — 7 B R (RO % 2.69/cm®) 279 Zh
I Z R, ARIEHEII 2R E LTE LWAD T —F REHISICR T 52, AP 2 KR HIRIbEE Xk
L - SRl L 72 & OBEIUACK IR, 55 EIRACEHE, FHER - &8 =Rt e o sz zh
IS LTS, ZHUSsE L, ST IS 50419 2 TREMS MG A 8O AR X i I BRGS0 36 i o
A D S AT AR A S L & e o TN D L BV IR AR TE ) S0 12 2 FUE - IR EE oD KL
INHFIRE T D 2 L OB IG5 Z LN TE, EBE (2.6g/cm®) L DFEEAEPRE N &
ZRLTWA. —F, S BHCEERCIE R SO ERRITNE S, NS AT OBENMUERE LY
FELNINWZ EEBFCERW. BZOLLRNEEEZ DT FEIDEEDOEAN, N EBET
L LTV D (RATEN) 2 L ORBLERIRTE 5. 57 HACHEORE (5 X&) T35y fa—L
Ra v oliEs, IKEROMBIZIEFICROW—8E27R~T (X 4).

HIEESM  Ho /X —BHRERE (1983) 125V, 20 5470 1 [E 1) ORI O MR B AMER X
TS, ZHZEMEE LZMEREIRT. LitiPiE & Bt oBREE O 5 b, IEDR
IR ILEE, S, T LA N QMR A BRI PR O MIIC L <HIR L TR Y, With
HILROEEAOSAIRTH D, AO R, EEREAKAICZ LOERERARE, [
- W AL A, A IRIRECE SR EHALEORWE A O AIRIZ IS LTV 223, IED R
VEE QAL OTERE & B RO RHGBIR AR T2, 728, BULAKILESAIR TS, TETE T
EOWAIRD X 5 ICADRE 27T HIARD SN B, ZABMEERTEONRHTH .

ZOM LT T AE T &R 5 MK O 5 5, 8-20km OWRE W5 SIIHIT L A LRI <
RBIDIENMESNTEY, ZORERITLIRTEHE A SR TH L5720 LB LTS (TEIED,
1985). BE 5, TOEBREICIE, REKILFIOKIEENBRT 2~ 7 <Y BEET L LHET
5.

I, FREESNGT DR RCE

TRBRSMEATIXIRBRAT & LR O BRI A 2 3/ N CHUME RGN S D A TH 0, Il
M VIR, 1951), FRERSMEMS R (A, 1956b), TREMMEEH (BN - TR fL, 1956) & Hkx A FRD 5 2
BT, BUEITIRBEANGA OB — AL L TV D, T OMIER MM A - - 9980 AR - 8
LIS 70 & DTS DM B R Th 5 Z LIFBEIC 19504 E TICHI 6 &> TEY, 2D
AERKIE, FREEATAS IR DRI H I L3 2 @R CIER S vlc LR S iz (PR - § 02, 1956). £ D
%, FREHSM AT OB 1T RAC R M DA 2 & TR H wm o anl & URH, 1978 ; Hirol,



1981), — HRRPHIIEL LTV 2 TR E TR S NIk & B 2 7z (Otsuka, 198872 ). L
DL, TREEAMRE MR & U CORBETT L BRI AR CHOMEN CTh D L OERICE DV TRV, 7272
L, TRERSMG AT O Ca Lt B IS W COMBIT RIS L <IN L TR Y, MRUa 0 o 4 iER BT (Ut
FEIX « ZERRERE - B 7R &) 13D TEHBET, Jox IHEREIX - A & e o 7o ISR O s A8 L
SN THEHMEIHA G T2 b D CEIR - /MA, 198272 L) & W SRR —RIIZ /20 Do d 5. &) bITTR
BRAMBAAR R D R b Ik < 534095 i - SHHEHIE C I, G Xy & 2 b ORISR YE L < B
FINTETBY (hKIZA, 198972 &), #kx 2T 7 h=vw 7 Ty 7 @R T IMECEA T Vel
WA NT y TG R T LA S TN 5.

ARG HIS O FRERSM A A AL, SRR & T MR S N e, FEE AR R O =8k
K-V = T RPN BN LIz in b s I R S 5. BRcEEARTBIC L Y 7 e v 2k LB

WAIDAT B OISR LT, IFEREAEBIERORE & o THMT 5. BESRE AL, FICKEICh->T
RAET D130y, —H8CTE & E o THAMT 2 NEMWE - MHEHI D L 5 I R/ x a8l & S TEhecs 2 7
VL LTOERERI 2.

A FEITE A e & TRCE ISRy S, ML, PIRBHOMEICL VR THfmLTE
D, TNENOFERSCEREICHA SN ZENED HND.

Sek1 (1959) (&, 5 FASA T8 DAY H 21T\, B REmHIRO—EIcx Lz, LavL, il
FREFS MR AT DI A SRR % T2 B AR 2 /R 9~ Z L AVHI L2 b 1), B THYE RS IX ) F
DALES T 2 a2 BN H 5.

TROEEI, PR i) XN kN O i) 18 & DA EORERUR 2 D 7 < Ao, e g AS T
SR Tl < FRAWOMBEA TH 5 L MIRT 28K (Hirol, 198178 &) 2B ET 5 &, AR sk
OFBCEHITFRARCETHHREELHD. ZORE, TRAEE L H RS EORICET D FH
JEREDDARANTI, M#OBIRANDH S Z LIk b,

LR LB OB SV TV E T 5.

728, AAATIAO FHRUBHEE, HEREH B llifd R £ CICA U7z Rrssdhic & v ZSpoa i - FRE o 4
J@L & BICER - 7ry 7L TS, Z OREERE, TREESMENT ORERUEFE OB 2 i TP E
L7EECTh 5 2%, RIFFEME T, #EHr & U COREARMMR T, LR PAR O (AHERRRTH ?)
LIRTICBEICIRE ST ST LR L, FRUBREZ REFSMEH 2T 5 — B & L Cidflb . 7
BRAMEHTIN O OB, KRR AR ORI & FEIC L ZZMMIC b ER L TRV, 8F 5L —
DOREEER) T S L D

M. 1 wilE#&ESEAE (Mm, Mp)
e SEK|(1959)
& i L ?Hﬁﬁﬁﬂ%jﬁ@(ﬁﬁﬂﬂl&r (fffﬁi)ihumfﬁ L DR, F"’ﬁllOOm %).

o EAH IS E & oA TR TIED, H%Eﬂﬁﬁ)j cBA - 5’*’72’:\1 NS - BERCERCT -
FERE RS EN TN A5 %o/ d . 205 OB ISR, KRECIZILE - m v Fmicid s L



THY, LB T 5 RSN H 3 D08 7 Ef T8 Gk, 1955) (2id78 2 (55 3.

FRAfR  TREESMEHT O AR - FEUBRE - A IEACEER E L, WITRLBIETHEL TS,
NS OBEFUCIE LIE LIRIERCE NN E L TV 5. 228, EERTRR T OWA TIHERMBES DS IRIC
DEAIND.

B SRS R OV RRAE A DR 2 = AR RS, ARSI TS ST,

BE FAEBFOMEMIAATH S, MEMNORMMGEEZRET S &, S CEiog BEE
500m %1 5.

B SERE b EICERARD LFFREOEIRE AN DR Y, HIK G- IABEORME K OVeE i
LS . RVE R OVRE A IR O BRI IN > TE & o 0 2R T8, &0 TIEERE A
ETOWEE L LTHEND. HEE R AT ICE0.5-3mm D8 (7 81 MBRIRZSE) B E Eh
TW5 (VIR . FERIZHEC, —f%IC N50° W-N40° E25° -50°S O#iFACH 5. Zh b FE TS
L bR IROBFT1A LM - M) 1Ic—E Lgw.

BRI ETHE EEEA S CITAREDIENT AL R+ A +REIA G +T 7 F ) BH O
FEEN R THY, PEOIL AHE2E0EHERH L. U LOGMAEITREa G THD L
ZRLTW5. ZeitAEIED (1985) XM OB RO C, Wil A & & okt A A PIEHE ORS
BTEROS L A RS ERE LTS,

TRE KR OWE R T, A3EE T AN, N EEREIICE 2, MOFmOMEE & L TTskEaq + 0E
B, A+ S AR+ HER, RBA+BEZER+ S<AA+HERDBRDLND.

BER LRSS AA/HBT 5 2 &%, SO X 5 2B ER O RARRS (FE R (28
LTWAZEERLTVD LIRS FEEIE), 1985). 7, /IMNRA KUY r B OWRE - IVE 4
(I, PR LR R E R OEARNMEE SN S, ZTIUSABICT B AR O ks (B%
B RARIERE) IS L DBERIERICL D b LHWTx 5.

IS D ERE & DXL Sexi (1959) 1%, A %EAY BANNO (1958) 12 L o TR/ HF SR R
WX OFREESME R AT D 5 B O BERFFORERERIC L S D & Uiz, FiEX Cl3EEMa
EEDERENRNIZSN TSR, ARG CIEEZERAITR R S THh2R0,

M. 2 F # &% (Ph)

W& FECER OAREN S0, AREEIT, KB (1969) OUEFEHO S HO—HICHE T 5. £
7z, FISIEH (1985) Idikfs L IFEA TV D

2 LEMEREOS oAbl b R] - AL s IS 0L 3FIDERE LTafidT D, £
%E;;E)y X, HRAL S OB RO S M~DOIER &K S b 5 RNEgE N T 5.

BRFER FEUBH C IWERBERICH D, SERTICIXIEECE RN IET D 2 L3 b 5. {I‘Jﬁb FvE
(ML A SE) & 13 BIER T 2 R AS A3, #E%Eﬁtﬂﬁl’é'mi M= VEICEASH, &b
WCBERIEM A 51T T b, 4RI TIIissos & e T 2.

BE HREMENAPROT D, BRITHRETE 0.



B EEREAKLE A - AR RS & T ARG TECE K OTHCE BB SN B2 503, B0
BTk % Th 5. BIAEM OGRS O - 5003 K <FREL T 2. BB KIS A HUS &
T2 b OIFIKFRE 2R LEEEEICRRZ LS, #EE 2 i0E &9 25 b ORI @ TRIBEMEICE ATV
2 AARIZIBNTRAA b —F VBB A SN D E5 TR T RO BITEVE A E & 5 O il 7 RER A
LTS, F2MYIES TIRA b — TV K DEVERIERAE L <, S K LS DA RS L
THRE L 72> TN 5.

B ZAREAZZ T TORWIEA F—T VERAEEHEBEAT 5 2 L h, 5l - ZRAEH Ok
& BICEBARLIANC 0T 5. FaRE T ) BRI (ISR s D99 B R e & LTa b
NDFHIED 5340 L TR Y, ARIEHIR O THEEIHO — & AR X HEELL T D S e T
DO RACATII O A L - 3> AN E O TV D EARIED, 1962; 1L - (LEF, 1981) Z &b,
AR HUsh D THOEFH DTS & T AEROWREMEDN B 5.

V. FRESREOLAE

V. 1 B e

A REHIRIZ 3515 2 TRERSMGAT O £ TIEL RN A B Th v, £ D ERITZRAE BRI (42
W@ 2257 b, FOFICH IR -FBAEO 7 2 v 7 238 TH £ T R S & — o iR
D2 FIZorTHA LT 5. (&P OIER T BT AR S & ERE LTERY, TRV -2
BADSEONAESETHZ L THATHY, BARICBT - Bl ARG AEwEFofte L
TEBOMENTONTE T2, BTV A VHR, AV RERAROEFEOAREME bIEfES T 5
(KuwaNo, 1987 ; lcoetal., 1980). —J7, —HE » RE T OIEE A EE 1L, PEEEE FRE L TR,
—HOAIRAET 7y 7 ERWT, KEULAZIEE A EFER Liav. BFER A7 <, R - ARRBRBE 72
ERWZR AL,

R AT DA P IS Y v 2 (Favosites) 72 E DAL A DBSEET 2 2 & & RN L7 o idshiE (1911)
TH Y, M (1912b) LEFH - FEHE (1920) HFEHOFFEAFLR L T DD, (LA DORTRAIZ OV TIE
WART W A HIHT O A REICE £ 5 FavositesD R IZ DWW CTHID CE K& LI DI, &1L (1941)
Th Y, Favositesasper i L, TR AL & Lz, @R E AR ORF « iG>V TO R
R RITRFICE VD b, “T R TV FR” b B RICDIZDBFRX B Thi: (KaME,
1952). L%, ZHOMFEEIC &0 BFFN - SEDFOEM DN TE 72, hTHHIFR Y & IR

WCRE R a5 2 I2B9E & LT, /MK - 898 (1956) 12 & 57 AR Ukl Z3E DA%, KAaME!
(1961) 12 & ¥ > T & 2005, 8 (1956) 12 & 2 AR - ZEROMFE/R EX2 T D LN TE
5.

W DEERIZE, BTy & MEA ITH =ER LE SN TE 7228, BRTIRIZIFEU TORSICE D
HWNWTW5D. 7272 L, ZNENORREROFEMIIIMEFT ORI H 5. ®fWFtXﬁ(ﬂtﬁ@ @)
SV (2) - TR REHE, QA PGR—ORE, @ ESRKE y BE. 7, SR (1956) T, @& @



\ { KiA%
N
N
\ \| > k¥ 2
\ \ // g &
\
” ~ X / \ H
\ / Py '/
1 AN
I\ P 48| | | aplao] [T[]T1IEZ2 _
v 91,27 3
SO 4‘){} %%§Q%§§2522§£ \\
v v - 4'\‘.» 3: 220 .
vV =
v
v

7
= =
Y offimm] = s
i 10X [w] sz
Bl SHrsTsEEBOBFXS L AR-ZEROHERCEFI AR
11 (1980) D 2 R HE, 1-8: BR-—BROWHERLE DU, 1 Peudofusulina H, 2 : Pseudoschwagerina #f, 3 :
Triticites 8, 4 Fusulinelle-Fusulina % £ 8, 5 Beedrina ¥, 6 : Fusulinello~Fusuli T, 7 Profusulinella i, 8:

Eostaffella 8, 9-13 1 ¥ & v ROEHBFES FFE 1 ), 9:Ds, 10: Dy, 11: Dy, 12: Dy, 13: Dy Rpoqt
TR A (oc. 1-57) (LA 2 DFF X

O C—oRBEREL M4 L TR, Bl (1980) 1@, ®, @& N ETIVEHEL L TH-> T\ 5.

O2E@DAJEIFITIE THET 5 Z L35 < GB4K), £ ORINITEHE -0, MEX L LTRBESn
7=Di%, Kame (1952), A (1962), B (1956), Onno (1977), #)1l (1980) 7 LA ¥z & /ew.
IS APE-BEEOJE AR Pt X 51T D2 IEEZE D, 3V REA-ZBAIChiz bl
BRR, EO XU THED L D REARITAR -T2 2 —IMGH OIRE A LB OfEM & LT,
WERIER R U COESNEEITZVWE S A L 0.

—J, —EAREF OMBE - FIRKED S HRIKET 2 7 5%, RIRIEHUE TR THeE AR v
NALZIE B A ST D (KosayAsHl and HAMADA, 1974) . ARFZE# S Tl —HE » g & LTty
s L, #efEE P o iz oW TRk 4 2.
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V. 2 # bﬁ & (Yk)

@4 lcoetal. (1980).

B LAY TR0 (s 1,060-1,080m) .

oAt B e Z OB OR @R e a) T GE4RSR).

BFER lcoetal. (1980) %, AE - OURIA AT R v R MRS I L RHES 2/t L CRES B DI

Lz, —OB/RNTIE, BHlE & ARE & ORICITERN 1m OZIZEERPREICEALTEY,
A OFE TIE, W& ORBRIIHR TE Qo7 GE5K). RO 2221 & O IR A

KNTEY, REYERIEIRATHS.

| BIRERS
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Hok REARSEERROEESTERTROBRRES EHEEOLFBR

No. @ ) 3
SiO, 75.25 65.90 76.73
TiO, 23 62 43
AlLO; 11.95 16.17 11.1¢
*FeyO5 1.70 3.63 4.93
MnO .06 14 .16
O BESERBERE (GERE) (GS] R49842)
MgO .55 9.53 1.34 fhalnislovimaiabloi gl vy by
CaO 1.68 110 16 @ MREIBERE A MERIET Y 7 v 7 2) (GS)
Na,0 4.77 3.86 1.21 1;49843)
BHEBIREE, £51,170m
K;0 1.09 2.75 2.19 3 REBEREEA=2Y 7L, 7 A)(GS] R49844)
P,0;5 .06 .24 .06 BB B~ BER, LRAWARFEIERIER)
Ig.loss 2.41 2.66 2.17 SFEHEXR SHE R B
*Fe,0; : SBBY FerOn & LTRT
Total 99.75 99.60 100.49 OTHEAK No. DAL, HWER LCIRRLE L E7 (W
FIRRLE

#6 =B OREMNDEER (—of, $5ReRPBarRT)
Gl () Bl LR 2R

EH-BF —OR/ICBO T, BARWISHe0m b > CTEH L, BERERK A L O aRE A
JE&ETERE LTWA. JEIFEIE50m LU E. #Ei5ITN70-80°E, 70-90°N 27 L, kil (L) E{r o xR
i3 R

ERIBIEE 5 KUK L X 5 IS FHMl (FAD) 205, BEEEIRANIRAD A BB (BIEK 12m), kK EA
WA AR REEICHE (B/EK 10m), TREhirb s A8 (RIEA 11m), A EEIKEE (B0 9m),
Wiao 7 A MEEAT T IRARE (EEA9M) b7 s, i FLOWSETES B RE & EEPCE 8 O M 134
Im 5 DOREREAT D3 BLER

EF2BORRE, K<BTEHERL, LI 1-2mm ORMEA - A5 K ORI E Ty

77



DFED DI DIED, AKX A EZ R T IemAi s OB A R 2 EATWD. ZO X5 bR RN EEND
T &0, AR OHERE L7 SR BE S BER TRV R o T L AR T 5. E7, ST T
BT AN EHBESND GBVIRRR) . FRLOEEIRE C DWW TR LT & AT o ToAE S, FACHHLAR
(Si0, K1 75%) T, = Al,0,, K,012Z L < MgO, CaO, NaO IZH el 2R Z L RS M E /2o
7o (F2K). ZOBRIKEX, 2R EMEZ23 TRy, BIRKLO~ 7~ #lfkad £ DO E R b Tidk
WS, AR ORI O (B2 5 EKTO), BEREKEHNH 722 L2 R LTV,

T O TR MRS 5 B 1T 1-3em AL O HE» SR S h 2 AR BB CTHh 5 (6. —H
IR A G OEIA A NS, JBEEICH > THEE LT WIEE 25T

BERER LR AREIX, 2o THER (1956) 1280 T BRKEy BEICXI LS TWE. Th
%, FHEERSOT L TR EORIULAB RN SR -T2, BHHEOXHIZE 2D THhoTz. %
DHROIZEE S Zh a8 L= Giil, 198072 &).

19804, A /v REAALDORRENED & 2 fitHih, Az a Fu b (REBBEOFICA > TV D FERE),
B ROHR W TR LS L7z (54 - 1, 1980 ; lco et al., 1980). L 2L, Z D% OMFSETIL, s
FEEN VR E R T HREELH S5 Z L (FR, 1981) 72 &, RBORRZRET AT iz bk
FIZDOWTDEEF AR RFIE R LB ZREEIC & 2 (BB - 25, 1981a; 4%, 1985).

BB, ABFOBEKETPL L= arnT 4 vay b Ty ZEKR CLTFFTER EIKT) %
WIE L7, BIENT v 7 BEND TE <, EMRRUTRE TE ono7z. FRIEE LT279£19
Mazig7=2, BEEE LTRTICE EDD ((1#£5).

V. 3 —E»HRE (He

@8 (1980 1T LB, FRM T A S LR B 1 B K SR
o I I, AT % G2 S TR IR DB & T & S, B LB B 5 708 &
LD AR & SN (hiE, 1984).

AFEOTETI, FHHC L D AREIDORIET AT & ST AIE, Wb EE LT -
KOS IS T B = L VHI Lo, L7278 C, AR CHAHIC X B KT b T, — @y
BT B AT Ry (D) Rk AE LT T BUR LIRS T & & 5. AR St
B GBIV, 4) O%E L L TbT &7 (5% - %%, 1981a; 54, 1981).

Bt LA ARSI B B (— 5 ARARSE - 1575 1,040-1,080 m (). FHREIC
VT, NHK BGE T REFT I QIR (565 1,200 m A1) .

S5 T A LI & 1 > L

BREEGE SUURRAE 7, AEOHE & OBIRERN Ch B, Mk oL, 2GR 0T
R & B A T8 S . 72 NHIK B AT T > 4 o1 — AIVEE L o o A
b5,

SRR IR A IR L DA O T E LR e L, K G A SR IER SR OF
— b b, HJBIE1-3om OWEAHAIICHYE L, EEE IR - TR E A LTS, wm)l



DTSN D HYHE O —HBI IR S oM S ARV 22 EBRWESND . 213, b & %0k
T D WEIR A DA RS DS NHK B R FITIEL T o PEARIARHE (C#E H L, JRBL el oy & Hde.

EHER LA AREFTN LI, 3R (Encrinurusfimbriatus) 239 & &, AXIEH Tl3 gl C

HER NIV R DA ETES Tz (KoBAYAsHI and HAMADA, 1974). Okazaki (1974) & — /- fRHIX
CBT DN ZZEROFEN ZHE LTV D, APETIZIEZ 0EH, v IR AL I 7 & O b
FEBHET DN, FELOIERE T2 ShTnaen

BIKERAEDELE T O, KRB A IXEEHE S TR0 A, FuruTAN (1989) (2 £V v
VLD ATEEMED B O ECR N RE STV 5 . Z0ED, 698 - 20 (1981a) 12 L, 2o THEHR
Vi AW ORI 3T, IREAEER S DERA T 2B i< T BN LI LA & o T
LEans.

o R I TERER L7308 BT, B S LA B AT T AR ol AR g e o 8 S0
Live. AN o IRARE 1,080 m O RIS 8 T 5 BER E K E RIS O BRI & € O Lo b
PRI U7z, plch Rt & 8EE S, SERSIEWEERREREDO LR BERATo72. LR, HERIiC
F oM AR

B RRIBEEIE 72 D BEM U oAb - BEAT— - AR AUH ILEMGE, {5 1,080m (KH516,
GSJR38303, GSIR38091, [VIZHH)

R38303 (I Akl (T L 7= #E5H. R3BO9LILFEEH L6 Dlinfr. & bICKEADHEREMEEIKE TLULT
DR AL A G DAL,

#UE R38091

Zadrappolus spinosus (AR VI -2), Secuicollacta sp. (X VI-8), Spongocoelia parvus (X VI -3)

B R38303

Zadrappolus? sp. (XIARVI-1), Goodbodiumsp. (EIKVI-12), Secuicollacta vulgaris (AR VI -9,11),
Secuicollacta spp.  (B4hj VI-10), Spongocoelia parvus (Xl VI-4), Spongocoelia Kamitakarensis (ki VI-5),
Spongocoelia spp. (KK VI -6, 7)

#BFR380911%, Spongocoelia parvus, Zadrappolus spinosus %5 %, 70k} R38303(%, Spongocoelia parvus,
Spongocoelia kamitakarensisz £ L, &6 5§ FURUTANI (1989, in press) @ Spongocoelia parvus-Spongocoelia
kamitakarensis fit4E & JL72 & 5. S parvus-S Kamitakarensis fiE£E 1%, FUrRuTAN (1989, in press) (2 LiuiE T
Fa g 7 D LEORRETRTTHAH D L ahi.

5B
V. 4 & 1 B (F)
@4 Kame (1952).
Kamel (1952) 1%, fgitifgz “2 b7 RR7 E L TP o720, ZOHROMEBIZLD TR RE L

Tk, BHRE (B, 1962) K UOMEMEEE (J54%, 1955) (2[R U
B EEANEHE Y TR 08 (5 1,120-1,175 m) K OERIE 5 O BARIRWIZOT Btz



WEASEIR Y (BRI 970-1,320m, Wb B {LAE? & &ir).

DAY TR OB K OE RGN L HE, R HAEPE O/ NR GEFRR Y 2) & — DR T O Y TR
it GEHR Ay my o) ICb—HaAid 5 GE4AR). —OBTITBERN 75 m OITiF: Lz B H A8
LI, WmHBAR T, BIE270m UL HEE STV D (GBI, 1980).

BEEE THEZREAICEI EShD (coetal., 1980) 23, A EORA TIIHFR TE eh o 7.
AIRF— DR LT —ORIZBNTWETHET L. EHOERILHTY, —ORE L WEREkIch s 5
LS, B HIREEAN B - D ISR T & 220,

EH-BF BRKAOREAIRELOAIKEREZ Bk LTRY, kG RERICEE & %I
BT 30U - WEBROLND. APREO—FITILRE - K2R T b0 bH 5. £, —OR
DR 1,085 m I ITHECARBEE 230540 L, £ O 7 ZIE B mm- 4 ecm O 4 72 tafil 2 ibE - R
BRI e EORMEEN T END.

KamEI (19558) (IAE % =2 OMBIZKSr L, TS FEapCE e, hilmerEe: B g s 1 e,
BRI - EURERIE & Uiz, OIS ZNEEHND LLOHE (Bed1-11) IZK L TCWA (H7R). &K
JE ORI E I L VB4 TH Y, OHNo (1977) X A-N @ 14 OHIEIZ, )1l (1980) 1% D1-D5 D
5/8 (3 AR KON D) ICTK5 LTW5h. 72 Kuwano (1987) 1, 5HRBICK L TWS. 2Dk H iz
MK sy LIX R 503, —ORICBWTHANCABER T 2 ARBIZONT, 717 2T I FRIEHEN S
WIS TR B THD &V H AT L, Kave (1955) DJFF % RAFIZHBWTIEFLTWD.
—J7, M0 - 2 (1981a) 1, ZALE B2 D FIRMA FAL (Pl L TW2) L DRMERLTND.

FREPP BB HOA ZERT D, —~OBROEE 1,140m (HIOARE B, i baz %
EEICED, BORKLSME LTHRES LTV D.

EERBBEIR S 1Tk (o — e T k8 2 7 3R — MLRLUEDCS C, AIKAE & BJg A 72 L, LIE LIZauefs

RN L EEL VD, HEES TIIRR A - AR EORRAICE L, BARSIRE 2 EDAEE
RaEgte. BN T, REICH 7 AR OBENEFELTEY, EhrY 7274 v 7 liflka =355
HEEREND. 29 LA, AREH A Lz Bl do\  CIE B U BERBUK IR B i skt

R ARUKERCHDHZ EE2RLTWD EHETE D,

EREREEHER REFO7 7 R M A (191D 12 X > THE S TLSE, £ < O
FIZL o THA Sh, (baEFICESW R GRS R I TE .

ARG, IR W= JE LR - SR - SE R - AR - AT - B - B R
C CHEREOKRIUADIED, BIEHR - 3 R b - iR EOMIbAZER TS, 209 B
SNTEOE, IR = - Y= - g - =2 - BJgl - 2/ Fr oI —HTh Y,
D% < IFFEONTOREICH D

AR > 2D 5 % Favosites IZ DWW T, Kawe (19558) 12 & - CTREdi &4, 2 EES O g ik
F1, F2a2d ® 54T XKy Sz (BE7K) . ZORE T, gL 2 (FD) - Sk B
(Fa2d) lZxtbh &iiz. 2Dk, e Lo F2d 2D ZHERAR A I N7z (B - 1848, 1955). Z o

2) HUOTOWME ERIC LY B SV TRER F RSB L Tl Y, ZHOIAOENRRAZFH TBETE 2 L5 IcLRsTY
5.
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87 S (—-OBBV) ORRE &Y LRI X HHH Kawer(19552) K i
a: Parafavosites fukujensis, b: Fav.asper, c: Fav. baculoides, d: Fav. forbesi takarensis, e: Fav.aff.minor, f: Faw. hidensts,
g: Fav.uniformis igoi, h: Fav. forbesi sugiyamat, i Fav.gotlandi j: Fav.fle k: Fav. ichi s

&2 1-113BES, FI-FA35HES

ZHEH(T, KoayasHl and lco (1956) 12 & ¥ 3 L < it & 41, Cheirurus (Crotalocephlus) japonicus & fin &
NWCFET R R LEH (=L T ) POHET R R TR (2 7= U T -7 R"=T V) iIcxttb & niz.

TRV EZIEROR AL E THEHMBIZ A NREZZ LTV D, HilZICRWESNeT R R %
SEELCEEIR & MR &R E SN2 (KoBavasH and lco, 1956), Z #UiT# D%, #&HE 2k
MT R RICHIESNDIZRAT () nBEMmAT2E®RERS ZLidhol,

Hamapa (1959, b) (3 EJE H & Favosites DHFZED L BIFO IS L 2 FLIZY— 7 =7 > (THT AR
FAHER), F2a-2d (T AT v (BERT A R BED) ISR SN D FTREMEZ R L 72, € DO, KamE
(1961) K UM (1962) 13 Favosites7e & Db OFRARFT ATV, f@HUEIE T X THHT AR (F =T
VORISRV (PR3 T sl b

e A AR AR 2 L — 7 (1973) 13U Y- = Rhyzophyllum enorme ETHERIDGE % 75 L, fRihE 4 2 —
FoT UInb T AT K L.



B REEIZ OV TIE, OuNo (1977) IZ k- TEEL KRl (R D), ALK v —F =7 v -2 Ly T

IR IRtk E s & LT,

ZEERIZOWTIE KoBayasH and Ico (1956) LA, /INR - #8)1] (1970), Okazaki (1974), KOBAYASHI
and HAMADA (1974) 12 X » TRFMTON, KBIXV—F =T bz 7= ) 7T kST
5.

PLED X 5 IEHIE DERICOWTIE, SIS AL E STV, Z0%T R UL 5EH
LHRMIPIEES - Ik SN D L 22tz 2R L, RBOK P, OV LEWTET R R T
(=T 4 =T ) ICENDIED LV ERLH S (lcoetal, 1975 ; #7111, 1980).

filt, 28 (1986) K UKuwANo (1987) IZ X o TAREH D=/ Ko M EHBRBFELIBF S, 2
NoWIbAIZY =7 4 =7 FHO BENL = AT U ERT — b bLEMEILT R % FEICRE
SHHEICIT T2 & fEam S 7. 7238 Kuwano (1987) 1, R HPE )5 o BARAE & 1,350 m 1301255
i3 %, Hi)ll (1980) @ D5 J@ K ONOHNo (1977) D AJE GBEAREE) 1LV - F R RO FREMEN &
HELTVD.

ZDIED, BUED & Z ARHRIREITIE BN 72 70 W ASBEIEHE - ISR CBR) 72 & OB RAU LA AR
WTHESNTWDS (Kaseetal., 1985 ; Vo1 - PHH, 1986 ; 27 - JtH, 1987 ; KasEetal., 1987). %
7z, T EAE TS (FHw 5 f; Acanthothrach) 233 L&k (KA - %R, 1989), B AR OfME
fbfa e LTHER SN

V. 5 —onkE 0y

d  Kame (1952), #4488 (1956) fEF. THEE- 18 ZESR & SN7=h, £ ORI (1956) (L KaME
(1952) DWEHFIIFARBDEENTNDLZ LD, TNENHLED T ORBEZHERTHE LD
(o, ZERKE s B LT OREREE i Lo, 2O, )11 (1980) 1TA RFRDAHIZRE L T—
DERFEREL WO AFFEHHLTND.

KHFFERE Tl — DR E PO T DA RRICONT —DREDOEHEENT D Z & L35 R
ZHRET D T2 OREREOLAFRIEA Liau,

R LERA Y TR 04 (s 1,180-1,290 m)

D ORI - BHITE S O GEFR, KY =2 L OUKIALR) « —DRFEH DAY 74 FERS0R GEFR
A vaY ) AT D1E0, KES A (Y 78R 1,230 m A5 5 B ARG T 5IR) Tk &
ZORFGITHMT 5. EIREIT300m Lk GBI, 1980).

BFER TRV REHE S IWE T 5. DERKE B &R TR & 2R R A
LS R GRS, 1956) (2kF L, Bl (1980) 13, A bRix BB (U7 U 7 o EEHSJE) BRI T
ELTWD. ZhUTHE L, 3646 - 222 (1981a) 131 BOMCATEE B & & T e KOG 0 b B i 2 & e f
PEE~DIRIEERET 2 BREDRH D & Kam LT 5.

B APCEETHRL T 50, T OEFH - BEIRE  KIER LI EICE . BEBIIDILo TES
3m LU F OG- REE LRI Y ROWSE RIS 2P, Z 030, EEREEIRE - AKERNE KO

3) B (1961) (F, HELPTHA L L TR L, AKE O BYLIRE LUK TICHHERI L2 b O LR L T 2.



VIV NERBREEED. ARAESPCTRETIZIE Ty — MEARRWEEND Z b 5.

BEHRIEREBR ARETN LI, HEER - NUFFLE - Y0 8 - APGEE - R - B d - 5
HYH -2/ R M la@ET S, E0DUHERITEEICELL, XEOEFRN%T 55X THET
BHDHIEND T, ARICEIT 2 RROMIEREREF AT D 5 2 THild THEERME 7> T
W5,

AJEOREE B X D JEFX 3 I3 (1956) 12 Lo THIO T, 5oDLaHIC Ky Shvi-.

%, F)1l (1980) 12 X 2 BRI TOI, 6{LATHICKSENTWD (F4X, 11X 2)

— DR ORRIL, FHEEHRIC LV A RACH ISR (BT ) - A RAH S (T2 U 7 0) 1Tk S
nTnd.

FiE LIS OB 2L & LT, US> 2 Kueichouphyllum- Heterocaninia - Carinophyllum- Corwenia
+ Koninckophyllum 72 & % P63~ 5137, fietE (Sriatifera - Gigantoproductus), =2/ K> b (Idiognathoides 7 &)
BHE STV D (MiNaTo and KATo, 1957 ; N, 1959a ; KaTo and Niikawa, 1977 ; Ico, 1978).

COE, MUAFLRIZ L D — OREO TEBOAJE 71X 5075 1o and Apachi (1981b) (2 & W 4THIRT
W5 ((F3).

V. 6 KE» & BE M2

and  JEHS (1956).

B LERA Y THRIKE - 4 (BRI 1,330-1,480m) .

7 KBy BRO—OF Lt (BEEF1,300m LLE) 2o d 5. ZoEh, Y 7/RPRO
EAB TR ELARAAAR I b T 5. BEIE250m+ THh 2 CHi)ll, 1980).

BFEE ®EHE - —oRE - ZEUE L Th ENBERR THET 5. —0RE L ORFFBIZ SN T
X, —ORBOIE TR X DI (1956) & #7111 (1980) & DM THMENR R 5.

B TRENEET 2L, WEIRE A PHOIRERE R THHN ERH D, AIREE
BRI 7 8 FURES « AKIAAY - 4 Y 78 L @A AT bR ICENT 5. KE» A FHE Tk
AIRF—DORIE DA & EHERMERERICSH D, LXUIEE m LUF O - h BB - AIRKE
Jeis B OS5 & e,

A PRI 7 A (B &K 1,360-1,480m), — D4 Lt (15 1,290 m T 7> & 439~ % /e X
"), AV TR - @mAGTRAMEICE T 5. iaea B, EERERICEIES B, B - S

]

R A% TR E U, WE - RTINS, AKEWE 2k, IRBEWE L EIZETWE D
BEsni-.

FeHi T, #)1 (1980) LRI U BEEEZ KB » BIEO—H L LTV 523, F8 (1956) (1221 1)E
DIEEE & LTH- TS (). B3R 5-6em LN OB KIS - e - s - BERE
BERAE QTN - MR E £ 5.

BEHER EBX JEH (1956) 14587~ & Pseudoschwagerina #5478 L 7. #7)1l (1980) iX, A4



FHELAIZEY PL-P2ODAHIZKSY L, 2D 95 PL & P21 Pseudoschwagerina i1, P3 i3 Pseudofusu-
lina#F D 2{bAHFHICK L L7 ((fK2). L7eh o> TREOHBERRIZT vV T oo H 7<) T Ui
292 Corll, 1980).

ZOENOEE LTE, B - o= - A G - AKE - R EEERT S, RIP2ET O
TR RS B T 0> DI EAE (Micheinoceratine nautiloids) <o/VEAG LR - fioh2s “HcH - BH - 7o
FA N EDOW L & BITRWE ST GRRIEA, 1984 ; IR713A>, 1987). Hiik i (Pseudoalbaillella
lomentaria IsHica and IMoTo, Ps. longiconis 72 &) 14, —&fdEitd il (U7 v 7 o) 2R E
s (g, 1987).

V. 7 7% (L JE2 (S, Se, Sh)

i Kame (1952) (280, FB)I PR DV VD WD D HERKEECE (26 L CTnds S4L, AR - AR
L LTHbnz, ZO%ER (1956) IC &0 FEFR SN, THICHESE LMD, TM_aRe shi.

B —oR L GE&Ef 1,400m 205 L) RO M4 Lt BEE#0 1,100m 225 L)

S5 RSB, 4 TR, — AR LM AT, SRR 5 513
7, FEETRGOSBEIC b T 5.

BEEE EHE - EE - — OB - KBy B L IIWE TET 5. WERSAE - FRUEREL b
WiRBIRICH . WEEE NS (MD) IZEA SN 213, BEE AT TR LRI ICEA S
5.

B LR -ZILEERIEREERE R L, b - BEPRENSIE0, AKEDOT By
7 - BEEET. KIGETIRIREE - MRS - KD S A CRILA LS - BEKA RS - JOLEEEEIR
S RECOBUERIE) D7 b, BUBEREICIE, FBEa L MERBMES TWD (FY 78 - —5K
E)1ED, HEERLHI YA TITR A - el - BEEIRAE MR E D, LRI B R R R (- F R (% R
TR, A Y TR AR (B 8K e LT, AN ERE AT, MUBKO—ORO i)
b —H ARBETEIZ 2T TE, AREENEE L TR0, e 3R> 7B HEZ R LTS, 2o T
B EREE (B, 1949 5 %%, 1950) LRSI TG IR WIS AT 2 BEE B, AKE - i - ek - 4k
A 72 EORESE T (B am) 2% < SATCEBIRABE TH 5.

EHERERR KEETICEEN D APCER - 70y 7 PhbiE, 7R Lo ¥ 3 (Favocites,
Heliolites) oA RACHE I - —EALFIH OF$E R (Quasifusuling, Triticites 72 &) 2SR W2 &R T\ 5 (&4,
1956). —J7, 4 (1981, 1985) I, A Y 7 AHUEES (—DOAEVE A B LI 200-350m) (2T, ik
288 L SN TEIREOEIR AT D, TV -T R U &2 R A REME S O iR (BIRAY T A
NEESE) 2 RWIZL TV D.

FEHR (1986) (%, AV TH « — O - KBy RICEEHT DHEE CF Y TS L PR 13X, 21080 T
TS B, EEESA & L TKREy RBUSNOHIE 2 R L HEE L. UL, 2 bk

4)  wEHIOIETER L5km 2 d B 1L (HEE 1,671.7m) O£, [EEMEELEITO 57550 LR 275 5 T0 0 LHTEKIZIEFRA ST
RN, IR HIfEA L LTSN TV D720 20 EEMNS,
5) JRFITHED . ARFTEHRE TOA Y TRIZFE L.
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JBIEEESEHLAREDRT, A—BEObL 0L LTI T, BEESE L AT Lidcain
(BN, 1980) & DEER b B 5.

PLEDZ DD, KEORHRIZOWTIIMEN 2 Z & &5 2 BT 2. 398 - % (1981a) 1
P BRI A TT R ROV RBE EN TS ATREMEA R R TW D, 2 2T, WA LS
EERETHHBE LV, B LXKy E LTELBERAVWD Z & &L, #ERRIE AN S ZE
AR ATV B FTREME A A L T <.

V. 8 1 EHEEALE (MO

RERSM B 0 5 b, ZE IR + FEATHERLL V5 0 5 BR B A S DL 5
SR I, K ILPERIE 2 A7 LI O R & BRSO L CRRAITE B b 0D, —HoH
MR B C, ZEIE & 0 BOABHRIED & AvCray . A0 BAREIILIE C & 700 78, JBi Hik o2
50 TR P B D AR M A LTV RS 270, = = TIRZEILE O K LTS & B U7
KRB O C o B & DILEETS.

Bt LR D A S RIS BERE) & SR TR 700 L — 5 O

S5 TR IL I % 7S BN S5 %, MO 137, 2 LAERIO LIRS, S
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C OGRS T TR (A S (Y - & —, 10797 &) 12 LAUE, 27 DKL B
LR LT DTG,

S48 PRCBRLR DB A & AR AR KR S5 55, 1A AHEA - MR BERC J B



WaRe, ALNFEEOEMLHRIND. WINbREZHOTZATHE TR L, BlS TS 2 &R
2\, HENEA O MAELET D IENIMERII OL S NEE L, 727 F /WA - ket « 78 A b
ZLEU TV D, BERAE R PIRCE (B 2 TUR TR T OFREa 13 BVER 2= <7 7 F /a2 £ &I
ELTEY, BRomiva s —HIcERG - FLEIFRAZAELTNS.

V. 8. 2 EE#HES (Um)

R, TRERSNG AT O AR, JEL OXKIRET R ARE - FEUSHE - IRHEREE L
Wikg CHET D35S, OB THET 5.

D A RALS RO ERT )5 73 B BRI AT TR DR (300-800 M) A A3/ 5. Z DI
DME 20 M IZE 727 WA ERR S <, IES0M IZET 2 DIEENTH L. WTNOBAEKRL IS L < 13ALH
- FEE T IS OB RE AR L, BERAERPIRE N EBRICB W TEAT 213003, FEHOHE R & 13451
S S WERIRIC B 5.

A Wi - BEAEZRL, T ALEUAE L T 5. MEBCE L OV EFE Z REE LR, R
IEHU DR EERE L, X PADAVEKONABAENGR D, BROEETIZEHICHA DAL
(2Vx=88") ML RIZFEAFT H. FURTFR T OEMITIT LIE LIRRHADEREL TS, £724 /)y
DERITITEE LRI 2 R T TECEROEHAR RN TEEND.

BR K OWFRACS OEERIITEARER S & Eh, fiF XA IR & L T—RRRIT Sz GEXIXE
ZH). BAOWATREDICIIRESRGED B\ ARG CE10mm) NEEND ZERHDH. ZOWA
& RESRFR T BEARAL fid POk D B L D A S TR SN b D TH S .

V. e A s

SAVETE RIS, TR OISR 512 350\ C SRR - ¥ = 5 WU ) TR LT — i
TR AT LB b ), 2 0BT T 2 AT L IETR 0 28 KB S TS (5 -
PR, 1057). T2 ATIARHTIC ST L CEA L, BRI - b L - S B ERPR
2%, WNHEIL X O EERID A REREHPIRE  ERENBARS.

RBUEHEBRI T, ARTREE DRI R 0 o ALTSIC BT 575, X 0 5 LR 0 kO
BASCHI D017, Z DOSAIEINCo 5. RBFFEHE T 0T 2 AR OHH O E A F
AR Z T E ORI L, FREROERET .

1EH7ic

V. 1 A& F—F A (Gh)

G-I e

B EEAHIR, WA (B 1,020m {438

ot BT, 4 R B T O B R ARSI A0 5. ARRIEHURP CTiEiis - i
BARA R E L Eoemfiand. A TR 1,000m (125 FHRMlicgEHT 5.
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#I3E WA —FAELEREFYEATREE D) oLEFE

No. @ @ @
Si0, 63.26 61.55 59.97
TiO, .61 77 74
Al O, 15.5¢0 16.81 16.74
%Fe,O5 4.50 6.13 6.04
MnQ .08 .11 .09
MgO 2.24 2.04 3.21
@ SHEELSENDG N ~FLBEEE L -FAE)
CaO 3.91 5.23 5.19 (GS] R12857) LLHTS
Na,0 3.54 3.64 4.33 ® SHAEREMEEIEEIRE
K,0O 3.04 92.14 1.63 (GS] R49845) LA/ MABHIE
P.O . 17 91 1 ® BERYECEGLLLLREE
25 : : : (GSJ R49846) EEMIE] |
Ig.loss 2.76 1.21 1.40 SR HEXEB SWE L &
kFe,0; ¢ £8HE% Fe,O5 & LTHRR
Total 99.61 99.8+ 99.45 No. (158 2 #0503 LES. OTHEAX No. DFBHI,

HWER IR S ES (FF) 2R L

BEABER THEEPICEALBEREN 2525, 4 RALG TIIIEEcs & Wik CHET 5.

B BRAEROANG 2 &P -k O BERANG b —T Va2 BRI LTS, S —
HCITHE CHEBEEASICZ LW, &5 R CIRafas 4 &2, B CORERZE L Bl
Shs.

Eepfak B ORBHI W T OB AR 2 BB 3RITR LTe. AEEH U RAICZ LS ARIZEA
= VEICHEERD.

S ACE TR ST E 72 (BRUEA, 1970) 23, MRS ENRWHHE D h—F v
HTHY, Ei ) MR S04 2 K 72 T2 AR AR Ch 5 7280, AWF7EHE Tl
Bloxr=y FE LTRYHES.
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W& R - BN (1957).

7 ALBED T & 1) DR HUS PN D @A) 1 RIS & =R JE 02T TR AT 5. AKX
& M AL OFR AR 2 DI, LR O mERIC S 72> TV 5,

B OHRLOBRERAADIRE & BIRICT 22, Mk - AR A TR T L AT 5.
LIZLIREAEZ G, BEERARMEREET LI LRHD.

EABRFR AREHIEN T, HEAEZRWE ST, AEOBEALLENIIFE L7 B I AR T
H5.
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md A - BFR (1957).
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S ARBHSEALTEBO NS GATIH) ROTES LI i 5.

BABGE B0 TR ) RIBHSN O SR FEIC5 T, AE T2 ABIEREICEA LT
Ww5.

S48 MBS O R RE RS T 5. AATEICE L < S9RC RS IR S 200, o U B 15
KA B B 2 O R D B IE T~ A 7107 U b7 ), 20 =AHEIRDTEL (= 10, X
BEAIET £ 5).

VI. EESOR4RE
VI. 1 #f =

SN AR Y, ARPE HI R O A DT IR < A L, ARIIE IR AR O/ 4F1 & Hd T 5.

170FEREARNIE, AIKAE T 7y 7 FIZET Dh#E RIS EARBILHAER (ZER) & LTRbh T
7o (HHIED>, 1952 ; B, 1956).

L70FRICA S TF ¥ — MRS =Bkl 7 Fo bR S0 (FFEF, 1975), F£72 1980FR70 615
¥— b BBV ME - BEEIRAE R ED D Bk - Ve TR A HR R E s (KER, 1985).
7357 10,000m Zilz 2 ALPE_ LA O FAHEGE A TER L T\ 5 L& 2 biviz (B, 1956), ARIEHEK
D HAERTIE, IO LML AER T OERE LS HER G 2 EOTIC LY, Ty — b - ES
2=y NOFBERSAZ U VnbR5ar T Ly 7 ATHD Z LR LNIENTE R (K, 1985
OTSUKA, 1988).

ARG HU O S PRATHAETE D 5 B, LEA S 2 AR DRI 03 T, KER (1985) 12 & 0 3
RN AR SN TN D, RETIE, THIZE A B LEATEG AL E XA AERB IOV,
THRONIRERREZ M CTRREZITH> 2L LT 5.

ARBE I N O SRR AT AR 1, W B0 D SR 2 R CRBIRICE D80 O BRI OFE) 1] - #5R -
B2 RIS < 34T 21E 0, a0 0 & AL M O TRERSNGAT AT I E S FTo—H & ERATPREEHR
OFEI b MERTIICE S £ CO—MICZRZRANT . T ZHIBIC A 5 S o A
I, B R ATREE R EORIT KD SR - CRERT - “BaA O 3mICKa S (B
99X ; KI%, 1986) 23, Z @ “W” IZZDOHEMEL=y b LTOa LT Ly 7 ZADARITLD bl
(OTsukA, 1988). LA TFOFEMRIZY 72> T, ZORSIHED Z & &L, BE - BEEE W AFRITAN
RV, Feds, K (1989) 13 - FHEH &I AZ 7THoDO=a 7Ly 7 ZIZKS LTEY, 2R Ly
Gary 7Ly ZA31b0, RE2 T Ly 7 AE30, Brar T Ly 7 AF4a0ar 7Ly 7 A

ENENRIE LTS,
VI. 2 Ygiar 7L w27 A (Hm, Hb, HI, He)

8 K (1986), OTsuka (1988) L%,
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MoK EEEIERCRTBa VIV, 7 ARG
KR (1986) D 2 Ric—RINEE. MOAORL LEREIR Y =T

Bt Y T RLIOEE, B R OIIN .

S5 FHENRATINGSE, 4 715 & A 255 A7 REIEE 0 T | ik, IR 5T %
1E0, FIR - S - MRS ENENSAT D, 2T Ly 7 ADNRIL 4-8 km.

BREEE P 7Ly A, AR CRERSMEN O /L8 R 0TS R & BRI i L C o
0, LIE LSRR RS R AT 5 .

A8 IR - o NEREDA T Om W SRS, Ty s b LT, BAK mm- 5 km 0
B 7R A ROTE - F v — | - LR TIREE ST, BEET R Y7 L LT L bERICEEN
LN, BELOBHNILT LOAES TRWEOHER LIZITRE L TR, lkm 282 55K
By 7 T S BT~ ORES & <, SIS L LR IE TR AR D LB, BX
Ty 72, A ERICBI A 0KET Ry 7O X IICE—DEEN LR EINDILOLH DN, AT
NI TR T TR OIS £ 5 10T v — b & LR 5 AR L o 72 572 B FRAG  EE %
NLTEALEERETRTLOLH 5.



HEIOR EHBRWHEROFE v S Ly 7 ARBITS 25 v DBRHEESH, 4 7AXHES)
CITRERF v — b - BEOT R, R GEN, Fu, s OEEHEK L VAR BB,
Y= DR EH50 cm

ST LI VIR 22 E Bl S, 7 ey 7 oA T A TV (BB10K). Lk~ m
v 7 PFENEAS LT UIEREL TW D, BEIIRKADIE - NEEND R LMY, LIZLIEIK
F - RO L MEORENRENS Z &35 5. ZofEl, EEAFORE - v MEE
OFEERBARHABE T, 22 OBHER L T\ DH12, Wb s “Bit LK OFEERT I ENREL0.

FYFHar Sy 7 ZFULEDEIIT, Tay s LIVEICHEREREANRED SN TEY, Wb D
ATV ELTOMKERALTCND

BB, ERAICBER T AR T Ly 7 AOREEITAERICE W BERR LY T 2 VR Lo T
B0, AP NS RITREE .

EHEA SERA SR RARKREICE T 2EEIRE» D Y 2 7R OREHR (Unuma
echinatus#f4E (J\JE - #af, 1981)) MR E TV 5 (OTsukA, 1988). EEEIRE DR B AT, K&
BOWREZ R T LD THAD. —F, 7y 7 & LTEENDAKERN LIRS RN E S
Do HEHR (1956) 12 LAUE, ZH D Of#E I Pseudoschwagerina 7> 5 Neoschwagerina iy & T b D23 pEH
T5. Thbb, AKET Ry 7 BFOERIE, ZELNMINOHZHIKATHD.

M EHa Ly s ATAKE LA Ty — eV o B DNNC R D T w7 2 2 80E
teZ kb, BMEERT 2 & TR b, 13IE Kave (1952) OFSERECHELTVD. 29
L7 Rrie A9 2 HUE R, TEEEO TvE:) BIEHUS R TE O Tl ) BRI B S .

ADACHI and Koava (1983) 1, FHEJIFT—HICB W TS 7 Ly 7 RIS 3 585 % FHE)I1 4
JR KR b r—A L IPATHS. ([l FIEHE OB TG (11HIE5, 19858 X T | [IEH I\



BNBIALD PP 1 - SR B O~ o [0 (BESL - 9P, 1957) 13, Pl 7 L v 7 A USRS S 548
Sy EENERMIES L LTIFAE LD TH 5.

VI. 3 Rz 7Ly A (Sac, Sa, Sam, Sas, Sap)

%% KiF (1986), OTsuKa (1988) .

B R R ORE) AV (TR ) KR HIERRN) .

A R )T AR A LR D DR - 5 2 R IR A R R T ) RIS £ D AL IR - P
FHCEAI Lica 7Ly 7 2 ThD (EIX). a7y 7 A0, 10km 22 5. AXIE ki
BUCH, RIS —H0 SR - AKBIEF - 5% SHIREH - BANE - KW - By B2 2120
TR 3T 5.

A WAERBELE - Fy—beTRE L, —EICEEIRE - BIKE IV MEE DT, BRECE
A TR SRS,

R T Ly 7 AOKHIE, L ERET 55 v — b L 20 HIIcER Db - RE7R L OREEE
NHARBEF =y FMEIHED KL THND A TH S (KK, 1986) . AW 2 f@/fr— =y MIFE1L
BUCRERTWA. 29 LIBF2=y ho0 i LIL, Bx BRI EfRTE BRSNS,
A= NN TIAVER ARG & RESHTEB Y, ZHERZ AR Y ZI TR, HRE
GRAL - RHASHERL - S EDR) 12 g, 1RIEFIS 2 < ALl &R, B AEF 2= Y M2B T
i, TS @ IRESEIREEE R A8 (B)E ; 0-12m), (b) F+— & (BJE ; 20-100m), © F+— b
AR (EE ; 0-12m), ) MKEEKRE LV haETE (BE ; 0-40m), (e EEERAE (B ; 10-40
m), O VeEE 8% ;5-25m), (@ Wales Afg (J8)F ; 100-1,000m) &V D fic/e > T s (KRE,
1985 ; OTsukA, 1988).
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JEFL=y FORTHICHIHEESBT BT LIELERIIL TV, FTEOE/FL=y b GEEILRE)
EOBRIIZ L OLEWETH LM, FNICHRZER THELTERY, TX0VESBD bNRWEERN
H5. IR LEN KL TOAGAICIET v — MNEXWIBREG C Moo=y hEHETH. ZOF v
— B (Sac) 1FEM A MA~DmfEIER K <, HkmZFnL Bicbhlz > TEIFTE 5.

F v — MEO_ELIET v — MABEEEIHRREEZN L CHEL S, T — MEEEEIL Bkd 5
WIEA RO T v — b BRI E TR A B P ICE N OB E R T

RIREBREIL FE (Sa) 1F, Tv— MBSO FALICHBEGRCTER S, AEOBEIL, k40
MTH Y, JEATRORERFTE I km (2ol - TEEET B 720, ZORBHRGHE LW E->THR
W & 70 o TV D AEHEEE FIC RN TROROHLRLZR 4y TRE mm AN D KIS (7 A 34 NE ?)
EET, MEA A% BER . OV a L REORRTEET. REHEIMMRE ) YA beRkIEA O
EARL RO TEY, FHICKIUT 7 AOBENBEFEL CWDZ 0D, ZOMIRIE, ARE0 SN
M S NZIEET 7 FICHET 5 2 L 2 RBT 5. R LESTIE 25 2 RITRT. LFEMRIE
MgO, Na,0 IZE #4 Ca0, FeO, MnOIZZ L<, A %4 NEOMEE R~

AT, BAL (1977) 12 & - TR S ok GRREER L 2L M, A7 (1979) ORURE LV M
WA FREER A BRI LT D, ApacH (1976) M iERRHEOXTELIZ#EfE & L CHWZ X oIS, A5 (V¥
2 FRLPED) KT 7 T & LTRSSy « fHICARTH 5.

EHRE v MaED AL ITiE AR CEEREN R D, KA -kt z R L, 5V IEIAEIZE S
05, ETOEMNLHET S &, AFITORPEIKE RIS TH Y, B b KUK ETRBEREY &2
BE LT R A S 7z

BERA T RO S BT IRE HEICBITT 5.

WERBERE (Ses, Sam) IFEF2=y hOPFTHo L b HOAEAENKEV. KRG, 2778 -
RIS 289 5. KR (1985) IC L iud, WEDOEZSIZRAERVLAET LA MZEL TV,

[BRIREE (Sap) (I - TR AREHICEE L, EmJTa A~k EE. BRI m LN b 0RZ 0N
25, VX UIRFE—HR T L FICEEEIC D s THIET 2 22 0h 5. B ENLEE, @EH ecm R
DY+ F v — METITE S, BREE - FREED RWIZSnD. 295 Lickiis - BRcaEBE 5T
BB, AT S OFENFLB) IR WIZEH L TR Y, HfiE) (1952) 12 K- TRET &, R
BEs L g Sz, Z0%, ZOBSEIT OV TIE, & (1956), M (1960), AbachHl (1976) DHFFEN
frboiiz. ApacHi (1976) I, B ATREBENE END Z L 2WE L TV 5. AR 2 R H
J& (RUEAIECE) 13, Wy mILTE & Z OIS bS5 (8, 1956). E7-mBEo [ ) XifE ik
N OOREN SRR BN TIE, 50m LLEDEEZH L, H kB 15m Offify - A & TR s A1 %
REnTwad (KE, 1985 : OTsukA, 1988).

LLEOBEE &R UBHRBEEE TH D08, 1L A ERPCE DD G 78 DA PE S DY 2« BEIR D5
falko/NE T 100m (IZHEHT 5. AP ABYIE10em BT, AKEREETICEEN D, FRERGE
FHOMBESIE, 7 U4 AHERTERO— DR 1,300m KON 1,450m (fHE0dEa (B 1mbik) & LTHA
WEESRTWS. 295 LIcARKEAREL, BF>=y bOWEE - A LEOESICEHA ShTns.
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(1985) 17 &b 40D =y MRHHZ L ER L. 2O LEF2=y hOKRVIELIL, EIFH
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TRERGEED BT v — MERORIKAEIKE YL MEE RTINS, ZO—HmR—FILEllcd 5 2= >
O - A EETBICE T2 D0, HHWVEIREa T Ly 7 A L IIR R D EHRREE & ‘a7
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T35 < IER R HERIMEE 2 REF L TV D LW ) B TIREa U 7 Ly 7 A8kl L7z 2R T T,
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nTWS (FL) 23, AEOMAETIIMHR TS Lol

R Ty 7 ADEF2=y hOTEE ED 5T v— NEOLIZ =BT ORI (7 =7 )
o ZEAFHOBH (LF T ) ICNT TOIEIERFRETT 2 R M &, V= kit %
AT ERARE S TS (% 2).

HRFHED RNT v — NEO LI B DRKAEKE SV MEB LOEERE N B, ¥ = Z i
O Z R TR SN TV D (KIF, 1985). ¥ = Zhdd kO % 1 &2 /R 3-Hcik S B IS O B
EEIDBIC L DORERENS, FLREa T Ly 7 ZATIESL 2 & b EWY 2 T it O Fil 2 77 3 A0k
BREFE=y PO LEE SO LEIE LENO TN TR RWEIN TV S (R, 1985).
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B 2R LA (T RIFHIS AN — 2 REWAAED S T .

P BAMOREN B4 RO, BIETHT (RIS RIEHIRN) 205 RO, B
I B O et AR 33 o0 v 7)1 _E i Mo A8 1| B3 o> B Fn 43/ 7 & A0 3R - BRI P8 5 A i@t 11
km oz 7Ly 7 AL TERET D GEIRD . ARKIEHUIEN TIX, B2 AR - NEIR - FER - HHR E
PN N i e s

BFEBEG Rz 7Ly 7 AOMBEN FAICAET 5.
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21[K). BEIEMMBLTIL, WE OB NERICOR D EA T 00D b, [T ~BER O %,
HIEE > B R EA P CIERBIICREER 2 ERE TH D Z LRI E RoTz. 4 Bl (B 2,080
m) RLITIAR (& 2,000m) TiE, WE ORI LV ERCHS. £z, AFSHIBIBEINICOHBE S
NTHAT DHIERE - G PERIR 72 & ClE, TOMRE & O5ERUT S b IC@AT (15 2,100-2,300
m) IZRWEENTWS (F24K). 75, /INARIEAROIER 2,000 m 13T T, S8 & NEBREAA BT
BESYICHE 100m FREE D IRAH BRWE S, 22T, SR/EO ERREOT 0 v 7 (B m-
0% m ERBERBOT Y7 (BHm EMRELTEY, B8 - H» L DB ERBZEE A
LTWS. ZO“REE L7 X ROSFHEEZ R L, ERICHES L TR Y, BRI D Wiginix
RWESh Tz,

B & MORERIERBIIBKEN A E RS U, LI LIZRJEMEA BRSNS, —IcE
REJeEZ S .

A L O BEERIE T, # T ICE AR BERAPI A RAGS T, ML (0.5-2cm) ZeBEf A & ATSTE
RBEEM B A R TAB L > X (REBH cm-40cm) 238 2 E R CH D, RE L XTI, 1§
FDMEFAL U TR RS LI LIS SN D, AEERIEZ L, $om Bt O R TS - e
MR ENDRD.

B LHOBEREEREL, MACEEE (BRI ET) - AT a2y 72X A b - EEIRE % E
KL LTHEY, ETFROAG~DEM L BIREEEAE LV (B 22X).



FOE SHRBORMCEEREDOLBHHEDRRE
EERGRE2LH. AFOERRIRETELRTh, 5008 2300 m. HEEOE LTk
RELROTECERHERIKER (E 249100 m) R 5

BUR THRBOBEYES, REABOBERIKER
RERLERE, BH1,320m.
Wa: REGBORKEBTRRKE L BERKEFCESIh3BE0EN Ly SABoLBBRER
BHROLEOBRICEIER > TREBBEORET 5 FHERETE (To) 2. Z0BKEBIRES L
BT KILKE TH 5

WREBEIRE L A O 9 BIFEREN S O T, M ~OBGENHE HWT 2 2 ERL 0 (F22K).

PP AL PR T B I TRk OB AE (Ba) MR ST 5 (B8 23[K). A,
FAREDIE L A EDMEAE AR 6 7 D10y (A EES) &, FRUBRHICHKT D LHEE T 21
HTTTA R EEREASE S CRk A BB OMBEE ETH L 8D 5.
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REEREE(TZAR) BOHN L 5 H—BRARSE

o o \'2 3 'E
%gégé) 2 SEMIES (NA5'W15'S)
N e o e
0 3m

BN REABPCHAINIABERE hEbh 5 BFBEKER
1A%, BH2,580m. FUROEREOOAREEEERC ST 5. ABIRBETEREEOI,M LB IS,
ORIy -4 F e v OBIGEELTE Y, =2 -4 Fe v oMMl ARL 648 LiclBTER a1 o7
LCws, ABERIIa - e YOBEHCREIRCHMLTE Y, 2~ Fe vEEORREREH R LA
ZERTRT

Wi R - BRI, 32— P s 205 F O WE IR & BR T 207 BUT OREEAMRE 2R
A LR EET D L, AE T OVERSEIKE & TR K ORI D3 0 3 RS A A I 7. C
END GE24K, AR 1) . 2, IEOE < BERZRIER BRI - Boa DV RER (8) 210k L, FR
FEERDCE JE 72 E RIS T DI/ N S W SRR ERNE AT 5 2 LI K0, B ARE L LTH
NTNWDH7DTHD.

IX. 5 % EILUTAEEMEERIKEE (Wka)

CREZI v/

By A [ ILTE R O o 16 L H A .

B Ay FEILTEAST OFE S 2,700-2,740 m Ll L0y &P ILTE (B2 2,800 m LL_EOESY) 125y
5.

BFER 17—V 7a=y MhLRDERFEIERTHY, 5 r EBIRACEHEO I LR ORI Y
7%, REREOWE K OGRS O ARSI ER D,

B BEHI OB T, BHRR B AR RT A YA MEREEERE Th 5703, ABk T T
JWBCEE T, EFICmD o TRT A A4 MERICBALT 5. & FEEbrE, SOREER3 e TR <
HIETDH., REBIEIREAG - A5 - 70 ) BAOE), A (SSEfREa > g miEa) - A094 - B
ERpie & OfEE T % 50-55 8 R % Ete (55 181X, HIXKIRR) . A S D% ITRIBAICEE LTV 5,
FNICANA HEAREET S, ARV RAIRBCEE CRER - AN EED LD (A XA ) L
T A4 VETHEAZEL LD (P X A7) BB S 5. KEBOSERIMMEARIT, (ZIEW & 1 7
TREEND 2EOMBEIC R Lic~ 7~ BSEGEICHEE - EHL, BRALLZZ L THHATE S

p=+

e
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(51, 1983).
#BE  IZIE AR IEP RS A R

IX. 6 BKENK (Gp)

B RIS SAROBALE, s 1,300m i

BABR Sy Ha— Rerodg—Kils & s L 0B > TEAT 51iE%£10 cm-600m
DOBIREIRTH 5. FISMIIC, 5 FALTERARICE WD TN 2 —0 Fa > OB OEMIT/INEIRE L
THEAT L. D EOEGEEAEEZ G, S IZZ U < b0l Bt O i s oiis 2
ELOEMRLIZITTE R,

B RKIemICET LT ALY BA - BER - AROBLE & G A MBI 2 BRI % o 38 BT
(251, HIXIKN) BEEE 22T, FREGORE, FIR KOS 7 B CTIEAFERE DK LBRIRTE
MPIRA OB Z R GEIXKAR) . Aasidy & U CTIERBES CIIBEL () - FaEs - BER
%, RIS TIHERER - ANA ZET. TAD ) EAE, UL LIEEIROMNE 7 RIS AT R E 7
B3 a3 %.

Fosm  BEMICHEREM YT, RIEIROTERIES OAH
ERBZWA 7 ~RAR, #51,900m



X. 7 RESEREKLEHE (V)

ot HAEILRO— R ERICHTHT 5.

BREEER  vEliERS Ok - ek, 1983) Hic, Bt PARE & & HICREE cm- %2100 m DR
ELTETS.

B TECATREERIR S L IERBEE D D720, & BICE LWEER O Db L, BEFEZALT
T D, GRS LRI A o RGBT 2 . W EECE PICTERBEE DN E AT 2 2 & A
O, KIEIFIE G DB E « HEFE L 720 TR <, BRIEMTI S ML L2iGE oz & o 72 KL
ST REMEND D .

X. 8 &rfEa—LFryv

X. 8. 1 MARADHELMRERESORL

S ERACE R T 2 KTEE O 72 DITE R AT b TV D 3, £ DASROTERRITR R0 W
I OTAEREDBIE Tl -T2 & LW BUERRIF T 5 192100 OB IR CIIEARE L OFRIIIEIERIN 72
< AERBES - BRRAE RIPIRCE DEREIRDPBE AT 2 (5 14 X) .

AEHRIE D72 < & B IFDMRIEIZ L o TTEIHAMEATH D, KITFB TR E < WODRHHIZX
&R, TNENHRE - SR - RERTE ROy LT CE T 2 HRE L e (5 4%) . Maikix
WS 2B KRB OB B A WITEBICE L TR Y, SO - ALE -~ L BEHE D 122 O
BTEEZ TV D, BURNTITIZ O 5 HEE I HE% & F &P A UMk oA BRI S <o
5.

X. 8. 2 [ag#aMGISomE

85 o EACHEITIZIE IR DT o KRGS 27 U (H5 24K, BRI 1), % < O3E Rk
FE T BBNERD DR B & OBESURICE A & K < AT UIE LIZEERS R - 78 S RS
MEL, LEICZOARTIIZ MO T vy 7 B3 EEND T WD 5. MBEIMULTEE OS2 13%
< DGEEREWARAT S RNZEND . MRRAN OB ISRE N BT 5 N7 — A TH, &
AT R ER R MBI SN D . 2O — A TIEARES T A LT EALICHE 22 D K LT B
TR TEAE AR AL TV RV, S BITAEEE b RWE S 7. ZhIUSkt LK IR OE T O 8
WIIABE Z AT D20 ® D (221X, % 231X).

X. 8. 3 a— RO OMREE

o=V R U ORI/ S A 7 A A VT Z 1P LTS BEHEOZ LWISHS T,
7~ BHIFEGE < ATEE L CoARE, KILTEBYSEEA (Fk L Al L < ITE&ICHRi T 2) TR A£ LT
B, KITEEZETT 2 0HIMEDOIZ->E D LI DIFFEO LT RY. r Fa— Fr il



WTIARR R 9IRS & R < DI, ~ 7~ O LRBEEDY, /N - B (1980) 23R & 51 & AR &
L7 AT eN T3l Bl L 0 AEOER 2D WA = VMO LR Tho7= 2 L &R
T ONH LRy (5, 1989).

IX. 9 & Lotk

AR [E sl e O HE A~ & BREL L 7245 o EORACE S (93UkD & BURLIRIE RS (LRUED 1o o TE1k
sy E MRSy (Rb - S) D430, WREROWEETT o7, #5 6 RIT/HHHE - WEMZ KL, 526X
\o7a w b Uiz, WEFHAAT (1975) 12 & 0 #iE Shvrz, B ATERA O OHHE b O ORT. ks,
26T > T BB Z2 LA E (B X)L AL RPIRE GE X 32) OoE b I T ey FLTh
5.

FAeMA AL BIRACEE - BATERYS - BALTTERE O =F 13, Si0, T69-77% DHiMHIZ &
Y, FeO * Fe,05 % B < F LM D SIO 1Tt § 2 A ITITIER —M Lico v, L b Ly RER
T (§26K). ZD kL K& HARELREDOFLR b L2 R (ARaMAKI et al., 1972) & i d 5 &, AlLO;,
- Ca0 - NaO IFh T 72 <, 28k (Fe0: ) T ED DD, b OMEITIZITELI L2
MLy RZERT. 72, MgOIFZ L, KOIFEHOMNZETMHM Z7RT. 72720, &y HRECEED
5 b, BRIEOWEE No. DIEHISLT, K0 * NaO « Al,O05 123 L < & &, FeO + MgO + CaO 73 Fiifi 1
Z L. FeO - Fe0 I L TiZ, N7 Y X2 b, HICERBOREA 3#E No. @, ®, @L%
b I THERASEECE B O 150K No. @28 EHI R Ly R 6 KE I, FeOIZE L Fe0; ICE
ATWD. Zhbd 55, No. 7+ No. 8+ No. 13 DFEHT D BERHIIIA /P MEDBFED B, ZIR
LI L DB EZ T -0 Th 5. ks Fe,0, ITHR L2 T, SFHm kL Rickt
LTOFTIFNAS< 220, No. 7OREHISMTZITFEY b Lo RE 0 b aikicE b ein 2R,
L7225 T, ZHHRED FeO » Fe,0; D4 kLo R 6 D F T TEIC kg bz L 5 Lflr S
%, LAk, ARHEE O [ AR - b H AR O B 0 AL AL B O RIS K012 A, MgOIz
Z LW (MgO/FEO EL/NE W) Z & ITEK SN D.

Rb-Sr&FE LLFMREF U< ERFORHE (No. 9) < &, &KL LUEE—ED ML
RERL, SO, OMIICHE> CTRbIZIEMNL, SHEAET 5. ZODEREOEE (No. 7) REILR
LA (No. 16) TIZRO/Sr A 5 282 HEA "9, No. 9 DIEEIL, BIEDMA N HITTILRbICE
Fy SHIZEFLZ L.

WHE SBowsE (No. 7, No. 8), 4 [T ILTEAREEIKEE (No. 13) & JULIUEREE (No. 16) 73
50 X 10%emu/g 8 2. 00K E flZrd . 2o oREHE, WIS bB{LE (Fe,04/Fe0) 3K &
<, PR L Y RED FeO; ICETARITH Y, Ao (TRIIEMKIC X 5) B#kiiZ &t

MRTE OV (No. 9) (ZE/FEMAL, Rb - S &A=, HHE (Fe,0/Fe0 LR EWIT L b 6T
BVY) OWTHhoORTH, e Bieo7oMEZ2md. EFHED 2 5707 Y (NaO+K,0) 1% 11.5%
WEEL, M7 A0 VENRMERETRT. ROGAERERNENI &b, MM RTH L. AR
IEhE R) IR E R~ T HEEREOWECE Th Y, WIRIIZIIFETH S, ZoEFHE, RFEET L,



wek _LEMRBEECST s BELRE-SEERUHABERO SR UFAR L HHR
No. B 2%, E3XnbLOBLES. O0ffv iz No. ORFNIMABRBYEFECHARIR L. FRAMOBEEEZRC OV TSR

WEKS i oS = REARB &y BILERRRKER 'R E R BARERS | BXATERE
No. )] ® 10 ()] @ ® @ 15 16 @
RAEES R12445 R49847 R49848 R49849 R49850 R49851 R49852 R49853 R49854 R49855 74092007
SiO, 77.09 73.97 69.32 73.38 71.57 71.18 69.99 69.33 71.43 76.24 72.06
TiO, 0.07 0.11 0.09 0.22 0.33 0.33 0.38 0.43 0.33 0.07 0.23
ALO, 12.48 13.39 17.03 13.24 13.98 14.36 14.25 14.86 14.20 12.84 14.08
Fe,0; 0.96 0.78 1.02 0.69 0.73 0.99 1.3¢ 0.85 0.89 0.62 0.06
FeO 0.054 0.85 0.35 1.47 2.32 2.03 2.06 2.73 1.89 0.49 1.69
MnO 0.01 0.06 0.02 0.04 0.06 0.05 0.07 0.07 0.05 0.06 0.06
MgO 0.01 0.28 0.01 0.33 0.42 0.47 0.63 0.66 0.56 0.07 0.36
Ca0 0.15 1.14 0.28 1.41 1.98 1.99 2.49 2.72 2.03 0.60 1.53
Na,0O 3.63 3.44 5.21 3.46 3.66 3.42 3.55 3.69 3.47 3.86 3.86
K,0 4.91 4.94 6.30 4.97 4.09 3.96 3.54 3.35 4.08 4.55 4,15
P05 0.00 0.01 0.01 0.03 0.08 0.08 0.09 0.11 0.07 0.01 0.06
HO(+) 0.59 0.43 0.94 1.03 1.19 0.97 1.03 0.63
H,0(—) 0.47 0.06 0.04 1.05 0.08 0.12 0.10 0.08 0.03 0.46 0.20
CO, 0.51 0.11 0.04 0.33 0.46 0.28 0.04 0.39
o] — 0.00 0.00 — 0.00 0.00 0.03 0.00 0.00 — —
FeS, — 0.00 0.00 — 0.00 0.00 0.00 0.06 0.00 — 0.22
Total 99.834 100.13 100.22 99.59 100.28 100.34 100.17 100.19 100.10 99.87 99.70"
£k =Fe,0,4 1.02. 1.72 1.41 2.32 3.31 3.25 3.63 3.88 2.99 1.16 1.94
Rb 189.5 176.1 203.8 157.9 170* 120* 109* 102* 168* 258.8
Sr 31.9 104.7 24.0 107.9 140* 156* 184* 214* 154* 38.9
Rb/Sr 5.9 1.7 8.5 1.5 1.2 0.77 0.59 0.48 1.1 6.7
ERER x(10~¢ emu/g) 120 153 38 13 13 41 60 20 45 177
FHE BRS ST FHER No. o
ABATF FALERS 1685 BRI 8,9, 11-14 K
R & RS 105 I X BT 7, 10, 16 RRE
H,O(+)
HO(—) | EEEY
co,
THE B FeO e 7, 10, 16 e
WG R EALERS 1685 BRI 17 HEFERR (1975)
&6 5 Rb*, Sr* B9 X B 11-15 i
Fil % - ek Rb, Sr AR A FHRE 7-10, 16 Bl - BEERATRER

WHERNE  &F 5

1) Total ILik SO;=0.12% 415, 2) MUEFAN (1978) 18, 3) MHWABEIC FeO ORI X MBS LML I HF
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. L. mETusm-
Ca CEATEMEIRE
T o A D : %rERRER
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wsheE 9%
. 2 BBIE R,
fHER
. ®
- [
Mg BEF Fe

oT® AR 0 B ER-E B SRR S T h 5 ERELY D Ca-MgFe R
1L (1979) @ nE
Bk & ORBILERBE R R KBS, BYOL LR IERES Y S KRS ThThTT

b Fe,05 IO H MBI, B2 6 < TR ARERIE A U T D 2 & & med 5 (B F CltlFElET
TRV, KEFBLEOLHEMNETHLIHOZRIEMZZ T TVWLDTHS .

SMDILFER 2 BIBCEHED 5 B, FERE OEERERICE, 7 7 & ILTEESE RS 8 & OBk
ENRIZOWT, $F Z ik LA - ARG - ERO EPMA ST 2170, Th b OF % Ca-
Mg-Fellic 7 m v b L7z (5 27) . EERESMIIOT BT E 4, ARG (En=25-27) - #3510
B (mg = 0.4) - $k=5F« NEMAPIA (mg = 0.25) « BER (mg = 0.25) » bk S, 854 Rk
FEIEA A MUIZ Ko THE U7 ZIRBISRIL A BRE , Wb~~~ Z A NRZIZZ LWTF F U881
(RO; < 5FN%) DHNDHIRD.

B ESEI ORHEIT, WBREACAHOFN L X< —H L, & HITETRRE T TR LD
ExRLTWS (B, 1979 ; JFLIED, 1982). ATl Lz BALFMRO R THE b, IRGRECEEIC X
SHEIL TR Y, AEFITFLIE) (1985) OWRAE A KIZHTE L, £ OHFAN (FIL1E7, 1985 D AT
— V) OIEFDEY LfEROTOND.

X. BHERRH -8 A E A e
X. 1 BXAifEks (Go)
wdé Rl (1979).

B FEISRR X ARER (B 1,700m 1iT).



DA BRIV OSCERIRIR AT D RN, BRIERS, B, BES AR T, —/ =5
B4 - IR E Tt T R ALICRVERTH 5.

BEABER ERETLEEEEAL, iE05-1km gk OEFAR/NL 7 2L A Lig1-2km 2O RE
FERL 7 2 VAR L 0D, (R (1983) 1%, TEHHE ) RIE I 350 C, RG2S
NAEEE TRt S D — 2 JUERE Z BAT 28RICH 5 & L. S RO CIEm# OBRIE R
HThot-.

B P -HEOANGERRERROCREREMENORY, —MTT 774 MEERE LR D.
FEEN DS T, 1) RABCREES (B 2-3cm) & &0 CHRLOSEM 2, Zhr bt
IFHRIEERDIR DA (X RIIR) 2S04 LT 5.

RKEOE—NIE, AE- DVEA - BEADIFEFEEFEDL LAUL, OBV EAICEAHEKE R L
(3 2814, BEHIT5-14 Th L. FEFMUT, KOIZE R, 28k - Fe,0; - MgO - CaO 2 X
RZ LW (B26K).

Bt — RO CEOWMEMETRIL 2, PRBERERS P ORERNZHEL TK-Ar 8&AIE %
1Tot= (5%, (£5). #isiL, 503+ 30Maz R L, B4 =FigoE (Wegrih i) (CIEBRCER LT
#1300° C D BERPHENRE T L TVz.

X. 2 Va4 E (Gn)

g Nk - ok (1983).

U AR, BT 5 SO CGRBE M3 IR | X ) .

o VERHhE | RIS IR O PRI S — 7 RICHNT THOAT D8R % 722 U, ARIEH
BT, — R & H RIS D,

BEABR REOBEREKIE « RRGTEROMES 22 RICRYIAA TV,

B ORMR-BEROARE ST Z L A RHAL T2 PRIOAN A RERILRMENH 2200, ARAEZR
CEMbRVWESNS. BREMICEZEOERT AR EZIY AL, —H THAR BREROM %
R LTINS, AHOE—RIL, LA - 7 ) RAICEASHEKE =L, BT 3-10.

X. 3 BHIRFERE (Gom)

g JRl (1975a).

B BOLR B O

o NI ANE BT T 2130, AR - PIRGRAR « BALR - KA - ARSI
5. AL - BRGSO B IR T H 203, J8F &2 Wi Ok DR O K D AT L - T2
NTCWD T2, MIERRIERETIEZR. ARG DIRE L7c/ANENRDS, BE@E ALy O R A FROmiE S
O FROMEMINAFIC RN TZEND.

BEAER AEITFIUENARSRE - %y BERGCEEZ BAT 2. BILRED TIIAIRAEEE IS
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(a) B%E-» Y RA-FEER
(b) ZRELH-(FE+» ) ER)-RNEAR
EREED = - Fi3, AEYEEAY = A +EREBF P Y AR DBREL, Smn HBRO 4 » Y2 #AVLT,
AL v rhY v B bRDE

FEELITBDNDITH, EARIERENREICBEAINS.

B P -MRIOBRERIERA Z TR E LTOB, SHEICE R, 7774 NEIERA»S P -
RIAE RS (8 X B £ CELT 5. E 7 ARENTE RERHES O —H-/NE IR C I8 19 0 HE B O %541
R L, /MRE T CIHZROREGUAA A ZET. RERRITO > TIALIER - BOkEE 2217 T
0, HKERIEOEERIL O ARO b D, AEOE— RdAHk - B RADIZIFEET, REAOH
AVNEET HOMRFT (5 28K), BfEHIT1-10. F2E L FHRIT, KOICE A Ca0 IRz L



ool 4, BOXRERCEH T A EREER
O 21115400 m.  BEIRREBI RSN

W (35 261X).
B ROSHEICLDZERTA VI v FREEE -7 (Y7 a3 53Ma L 54Ma %R L,
EIE—H LT\ D (BFE6E, KUl - A, RAK).

X. 4 HERESREOSREK (F)

KBNS OERITZT 7T A b - BRENPDRY, SRR O 2806 )7 O bl A — S —HE
W2 T O L/ NI BRI — ST TR AR 2 AT 5 (F20M). #irE ofkiziZr 7
T4 PEOEMOLONRE LIFLIES Aax 8. £/, BEHEOHBIITBERERSHOEHO b
DOHBL. TRENR X ALRA & BAFIERE D DIRE LIEIR - AR EHEE S D.
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B E s B

o ALIEURER D S EIE T X AR B E TREALIIR < HMUS S K TH 5.

BARR BXAEEEPICHAL, BEZILSERICEATESDORETEDLND.

B PREBERO A RER SRS Th 5. Bl DRR A T, AR R B B
FAROUAEEZRIZEA TS, BIERE CTh 505, BN CIIEENRE L THE LT O
ZoRd. IERI624F 9 A 13 HICHEVE - Vo ¥ B T4 U S A SEE S, A
KT o7z

AT T O R DR

XI. 1 #f =

RS2 LA MIE, 1R - RSN 2 L AT 5 RIS T O KR A S LT 5 KL TH Y,
JUL (19750) 12 & » CRES N, ZALBICBNTIL, 2L - DAL - ARIOAL S ¥ LIFERT
BY, WInbaElkE L THEbii Tz GEH - KFF, 1958 ; &, 1956 ; KIFIEAH, 1969).

BRI, T DARIR AR - ToCR BB R - AP R - TR A B
B - BB DI SN GETH8). £72, Sh Lo - SR - MRS DM 7 &SRB 5 B A
L LT, PURREEE R - IR AR LT, 2 DIEAs, /U KRS S & 85
RIZRWEESh 5.

BRI, B O U (BT I 7 5 —~00) PRI RIEBRAE ST 40 L, JBI B D JEAI
LTT Ry h LTV, RIIEEOLERE - FEE O D, 7T — o Dbl e 45 2
ROFEHREEAEIT U (5351), © Lk ILTEBIORITIC > T 75 — U BT Lo SR S
TWa (i, 1989).
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T T A R R At e
Md  |rampimnes | 300m -+ HEDRMBRE, KBRS, 9La ORI S, RO, 77 AIH SRS, B
Wm ﬁﬁ%fg%%@ 1500m _‘}“i 4560 P1>Opx>Cpx,Mt'Il‘ %k =o§§§/§
AAMPHRIEER| 500m |And | 18-30 | PI1>Px > Mt 1l SkS ) W CIRERRER (Wn)
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7.

BE ML T 100 m.

B SH R ELRU L) DT n—a=y b2 SR LIFEEO KRR TH 5. IREA-
JRAEDZNE OB - BT ICE AR RR TH D, BHOLDIC L DB VABHEERRD b D,
cm-010cm OROEFBKEDZEDO D0, 1m 282550 bV RBREEND.

HHIZFAED L LES KRN B2, HR - A8 E OB FUIHE TS 5.

HA HBITITEHE OB EE R L, ARE GG RERERE A ARG T AV A Fb e
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55 KB ERH
BEETEAER O O & = A 68, KOG PRBBEIECE S MrBEEH, FHLHEHA XPITERY
OHERRE & 7 - TV B, BHIONEL 1 km,

D, ORI LTINS,
HAEEICHRT 25 R ITRBO b,

M. 4. 4 X#iEE (Lo

LRI NI A=

B EEAE RS 1,250 m (T 07 F O oAb K ORI S 1,400 m A5 ORI ) .

ot RPN S RO ($5551K) Z TR LT g 2130y, EFELA O BT 2> TH
WRZR TR DV EMIE 2 7R L CaiT 5.

BFRER SIS A - BB HERE Y « R TESTHERE Y 70 & O RIS 258 0 130, PP K
WETRHEREY) « I LA S - RIMKRRHERI O BRI B R 5. E MO RN Tl AE O ThLIZ
JE & 20m+ O#EE OHiEgE) 2#T 5.

B D<K L 2KBELEOEEIA SR Y, SRR R OB 2 B THARET B2 2T 5.
BT 2m mite O 7 U U —IREAERD b, WA OSESBICIT RS A BRSNS,

AL, R -REER T RERDA L AAEAANGSERA SRR LIS » 720, fiRA
ORISR, (3-6 mm) |2 & A APIABEAICZ LUy &V D R 73 GEXVIKIR). £/ B A% %
BLIENDHD. BREITEETHD. 5em L FDOWDW 5 REEES 25 A TS,

0. 5 B8 & k1l

BEE T, B MU D e & WaE P TH 2 70 97 U TEES & LIS IAAS 2 KRR HERS I > D 1Ak &
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BEXESH W |

AU, B AGER AR S 5. Lo LEBRICITI=FIC0) TRET - Kkikix%
BY, ZOBHEIIMO TEMETH D (F54X).
B - KW RV - AT - BRI 3 IS LT 5.

W. 5. 1 EREFROKILEE
PG LA SRR RIZ B O T, AR KT O TR BT 2 5t 3 e <, Wi b KILR D <o+
i PRI DFRAEDOHRTHKT LTS, SNk (1912b) 13 1907 4 (15 404F) LR RIS B LIS ORI

Fofe LT

\
. N Fy —400%
40 >400C >400°C 400C
19254
31
30~ -300°C
19114 19624
22 22
?
20+ ! -200°C
19234 \‘
17 1
13
2
10+ ~100°C
| 3 ¢ 4f . HI ||!|l”|‘ Il']l | |I . . : -
1500 ‘?"0 17%’ 4 1900 10 20 30 40 50 60 70 80 90
RIR? WA 1 1 1 o1 0
(1585) B ¥ B gg% §§ %
(1736) Ll AT BakO X
¥ pi
H EE®R i i
P W gf =
k ®BaA Py
O mK *
~ %4 4
7 )
i b
T 3
3
® &

#56[ L OB ERAR OB AR & IWEMEORIILOBEEL
(H3%) e (1912a, b), PF(1932), AMEL(1961), Yamapa(1963), /IME - MR (1966), Oana (1939, 1942),

- KFU78) IS MEBR X YBMKERNRILBENDHH, SOHLRBLTHS
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557 BEEIIRIE K 0 Ofh (EH M)
KH D2 An LBy

58K BEEILEELELE RS KD
KA OEMIS m. KIE 8EOWK TR, IBRISTEDMKBAC b IES Lic
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59 BE b IEBh A R0 B SR ILTE (JEig) o SKEL
FEIILEEX D, BIoOoFBCEBEOREYHHBRIA TS

IEENFLER A E <, EUTEME THAICHE SN T &b, 7R R OKR MBS LT,
LHEFE LTV 5. 1907 4EICHA & DM KRB S\ TI, A (1910, 1912a, b) LIk, /N (1932),
OANA (1939, 1942) IC X » TREgkE N TH Y, BAFEDOHA & & HICIITHE TOMKIRE HIK T L
DD EARENTZ (B556[K). 19394 F T 304 e\ I IEEIIR 0 5 6, ILTEENC BT AN (£ % =
N, B 53R AR STz 191148 & 19254513 & ) bIFTEEINER Tho7=. £72 19154F (KIE44E) O
KA(BRRIV) TIRRIEKADNER S, £ 2 bRt Uiz “Veit” (3481 282110 T, RIEMZ A L T
W5,

1940 4ELLE, 9 20 4E[H OIR IR 2 % T, 1962-1963 4F 1213 R & Rk b 728 < MEAIF I Z Bk L, “IR
o EFHLTWD 53K, KARV). WATFEOREIT— @ (1962), Mural (1962) (2 & 0 H#AS,
YAMADA (1963) 12 & V) #EAIZR FE N HH S TV 5. Z OBKITIZILTAED [ TE miss O b SRR EEfic
DT CEDIEESIROBER A L, BASKLKE B LTS, KILKR VBT HERW O o3
OIE, Bilcle~ 7~ BECKICBEE Lo aTReME e <, A Fic PR sh D TR0 " NEDEH L
THEKEF &R L EMRIRE N O - /NR, 1966). 7033, 19624 OMEKIZEE L CHMEXIRE D F
ABRLN, TOBRKBIE T LTS (B56, £ - A%, 1978). ILTHE—HHITEEOIBEEK 1 0%E
BHh GF 57, #58K), BIETHHEA - MAEENF T\ (B559K).

M. 5. 2 BK&LERHEEY (S

wma HE
B LR RS SO AR, AR TR . A 1,300m.



o BEHIOED, AR O SRR IR — #7240

BFEfF SRR R OMOLIRAE RS & B S .

B BPHORERSEE RS AEES SRS, AR o B m BT, R TmICET S, AELIEE
2 TR AR - RIS R R IE B KIS & 50 503, D BEOHRACHERL LT ia R ORE T & DXk
EIZERT 28 (B5em LUTF) BNEEh5.

b ZWZIE AN, IREDOLPFRIE LIS BERN A D AA S A S A DA SRR A 221 s
T, RERA QKBS (5-7mm) ICE Ty, E7RBESREAICRIL L ZZIE b2 EER TN,

ZDEPHEAL L TOZRWDHA LIELIFE £, RERDBOTITHIART, EE30em £ 3m U Lo
HLOBREDOOLND. HWETEIS LE-TEY, KIBETRE-WHETH L. AEL EEOBILFICH
BTHsd.

LLEDFER « BN D ARHERIE LA TREROHERM Th 2 LI L7z,

0. 5. 3 B&AEE (Lkw

m&  H.

B LEARER LRAKEOR.

A FUKEROUERR T O BEm/ NETE 5 OFEE 2,074m O B — 7 —HIThT ToHAA.

BFEFR RESMES OBESEE L AERNRES 2 REGIE 9130, BAKRATRIRO EALIZEEH
IZEHRD.

BE HXH T 150m.

B O L b2l EoBEE TSRS, BACIEER L, SR AAZ S B EfficE
NENSEM AIEOR IO 7 Y U —RENEE SN S, BLREIZE X 10m LLET, 2-3m IFO00R
VI RIS SN VA S el

AR VIR S T BB A DA ME i T 0 A D AT SRERIEE R LA B B B om L F Wb
@ B RFES DD EE EN TS, BROZIHTIE, ALEFICHIK A & IR EOGT O 550
FRAEE % 72 LT 5.

ARG R ORERTINTN LA/ A MELTWEZ EBEZ . REABMEZYIO5Smm &2 5H
FIBERNE L A L& ENTORVODRARES ORIRNREETH 0 L LB 27 2 & B EWEEE
KIUWE ) D 72 53 TIARFHREI 8 & 72 > T D

WL 5. 4 i/ ZREBERE (Pn)

@& B

Bt JRA, B b o R ORI .

S B D THIRATAIC AT T ORI & TR O .

BREBE ERRATARERE b o AR AU T, 0D e AR e (R
I (Rl ) & i Rl D BIR A EAE S 5.

28 - BIE RO KRR R A 72 L, B T AT & — BT822 7 AR SRR
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N5, BE&FH 5L TR 200m.

KIRHEREI I AEFA D Tl CHLBE L, KA -/t e & 3 B R @A & A SRR A A P A 22 1L
HOER HERLFEOEENS 2%, AR EEEAOFIFICHARTSH L. ZHROTr—2=y Ih
DAL S 41, 39V BBARIE 2 /R 3 3R oD TR I3 .

B T IRABEE IR KRS TR O 18T CRUBE L, KILUBEEEIRE - KILIR D DK S MBS RE SR T h
5. HRFVTHOEREDRNLLENLRD.

R RIZHERE TIRRIDOCER U, ARHOR B2 S50 5. KO- FBEOREIELOENE L
EREFEOENS2S. AT m»A510m UL LEOLOREEN, ZORNIIZZEDO AR
R0 Ty I RIEET D, WEEOBENIAPRTH L. BET DL, FSSNZEE LIECISE- T2
ELE WO FIREL 2 5. 29 LICER & EEAR O X 55 3R BB 8 B 7o TSN HERINZ, e MTH
OREBHEAHE L TE LD OIHEMICRO ONIEIRTH S L and (FH - 11, 1987).

LbIFEY Eh
M. 5. 5 THRREE (Lsb)
ma .

B TR T RO,

S BERVEST O RARD D ANMAL ST A% T R - PR - o BALPEICE D IRWEEH IS TS

BREER FIRLEEELON ) SARERO EALCER D,

B OTHRTED R L b 2B EOWENBIER SN D, 2 2 TR, Bt 28 &
SHFEGEL TN D, REEIFIRE - KRGO 720 B2 2-5mm ROBRABES A E Eh 2 S i@ifa 4
A RERANAZIET, PEODALL AL AREGLTWD. ARG R EOFAIMOREIE
AEV (2mm LLT).

BT CIEREAE A Y 2 2 & AT FARRORE AHBES D E RIS & 72 L TEEE £ DX
HThs.

0. 5. 6 BREMIEERS (D)

& /M (BE).

B BEE LTE.

S BEREILTEZ OISRl - B IO R— 2 ROBREZ R ($60K). wHMIERE LT
AR L 72 B9 0 (LR OTEREVE, #afoe L 7o KILTE BT K 2 1BZLK 1 OFRAE ILHRHREE 0O 72 D127 72 1 Tl
SNTND.

BFER SMHELOIETHIREEICT Ny FHLWIT—HEATIHMRICH DL LTSN DD,
WHORRZHIT L 5 2BETR NS THARL.

B ROILRONA D AAER BE R EE ARG A DA 21 T, fR A & AP ORREE
fin (3-7mm) HOBERBERA HLH G KIR), —MRICIFE A LRI L TWRW. Wb 5 R
EERLEIIE S, REET5-10em ObDORELL, ik 30em ITET . LR H O BEL T
L, MRLORE A RS LIz R,
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HO0R L PIEERE & RR KRR
ERORBBEO LSS0, R LHTORD IR XRIERE. SRURTTHR &R

e IITEARH T & FR IR L7z IAE (B 2,190 m f13T) 722 & T, oRR0fE i L2 E 0 R0 b5
5.
LI LIS 2 r U, — RIS LA D SMANZ 40° -70° DAER & 7R 7.

M. 5. 7 #HEKEE (Ln)

WmE HER. K ERE) Lo Thisk SNTEHRIREE O, BAEEEZRWIZL OICHY T 5.

wmtth  BEF R D RS AN O LE R .

S FFRIEEMO/NED SIEAMEO D N AR L TV D EROBES. 1ZE A ERIr ST
720,

BFER RREDLERE - SIS R O AR IR &5 5 . TR D REE/NEA~ 5 B
LGB 1,970 m A3 T, AR OFHNIT X 0 B IS D7/ MUITHIZHERE L 72 2 v B R OWDEERE 23 AL
WiZEnsg.

B KE-RIKEORE LB BERSSEEG A AR A RIS -T A A M. #
RARKL (3-7mm) B & APIAERIC K BRI TH v, RS2 I1ZE A G TR0,

0. 5. 8 #@#iEE (Lh)

@& Ik L.

Bt B OB L.

B ABILEHICENT, bE Y EITEZT CORVETNCIE LT F— 2RI S LT,
BREEE Bk, AL oM TH R, TR & 2 W2 5.
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B BAFRBEENTE A R E ST, FEIROFEMITO 26 20, IRESLDLLUE e a ki
2-5mm BEORRA & ARABESO B OBRERREEOAN G LIS THY, YERODALAAEE
Te.

W5 9 FEEMSKENRERM (Ep)

CEE 2 ETY 7/

B RS LA R, KA OV E.

o - BE BT ICIRE ST, JEE 100m.

BFEE ARLMTELIEE - KIS - MIMEE 27 Ny 5. KRBT TIE e A CBifran T
UNZRV A 2R HER T 2 R g

B RORBIA LK AADT A YA M-RIZE DR F - B & RIE O LE G 70 D IEHSHE O KA
HEREW). 99VVRBREENRD SN, LI LD 7o —a=y BRSNS, EBRICIT R ERELS
LIFLIFBIEShD. AAOZ<IEImUTTHY, FNIH m IZEKSLOREERD. HE, £
AR EDRETREMEEAANAT A VA SR 0 00IE L TV D03, IEZNTRIEDIEN IR
GO REREFEA AN ALIIE RS T. MRICHRT 2EITRWE S,

IR ARHER ORI E L CIERBZR RN S WD, T D0 H 6 A TRER KIS L <132 oMkl
(RIS D53 A1) (R L7 AlREME & 5.

WM. 6 7HUEFAIL

0. 6. 1 REEE (Pa)

WA H.

B LA TS HOT ILUIE O EE 158 SR G VY (R 1,420-1,500m) .

P TAHEFILOEBICOMT 5.

BFER FEARILIE T, AEED A IR AR % H 0 IAA 2R m 2 TR L TR Y, &
DLW ORI Th D Z L AT AREBIIBEREIT OZE N R VISR T H RVNEE
M, KIED» ) THETEEDTND. ZFE bV OMEMRELEE (P& - Mk, 1981 ; A -
MR, 198172 &) I KU, AEHIFEWVEEREERATED, ZOBEEITRE L AMRLIES (La) 12
FLEND. FIARBHTR B SO TVRER A 2000 53, REAAR VBT ST
RN LD, B GEREE) 30, MIEEES (Da) £V &8 LW AT &,

B REIKO- RO T s RERA IR ERER LIS -7 1 Y NE OB AR - KL
BEEEICE D 672 5 . WK OB KRGEHERI D LR % 5, AU 2 =37 T LK - kLR O A
EANHRA TN D.

W. 6. 2 SERILEASE (La)
WA . WPIEA (1965) O AR MTE ERE OIS 9 5.
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B EEAZEEACEOEE 158 SH A, 15 1,580m 1.

D T A TIOIN SRR~ EHY FTe L 5 I, BROWEEDEE LI % 72 L Toh
T 5. WAEHOREIIL, ZRIROILE TIZ300m 128 L, ZRAMML O M L 7285 A0 CRuic
JESEWT D, AEEIEBEHKIIBEO 220 TR b BT SN TV R WEE RS E B 2 R LTV 5.

BFEEZR MEICBWTERTRAERICT Ny T 5. 25 O HE LE O HEREH) 0 K 55
IEARES O FAIALE ST 6D N, D7 &bk B OHERMIIARE S 2 B> T\ 5.

B REWIEIT oy 7 ROBEETH Y, /MNERICEATZEREZ R, 0% LT, KA THKRR
BABE (3-7mm) O B> RERRS @A S A ANAEBEA T A4 "oy, PEOAKRELE
te (55 XKD .

B RS O LALTNE S 5 %25 V- OHE IR HERE) 0 fie L ERESE T o BRI ST 6,460 + 130
y.B.P. DUCHERNBHFEIN TS (AN - =4, 1988). = OfEidshm Liass OFHHER O ERZR L
Tn5.

. 6. 3 MIEEAS (Da)

wmE AR NIED (1965) O HAHTAEESEDO—SIcH = 5.

B EEAT A F S ILLTE (e 2,109.4 m) —H.

o T A FFINITEE TS, ALHRROIR O LA (852,119 m), FRIOIURO LK (5
1,909 m) K OV oD PIHZ o L 72 C & 535 5.

BFER AflkIloMELES 289 . REETEROIEP 5720, Bl S L i &
FMAZATH. 25O ) LEEUARTILIAD 2 WVITEEF 27 L TR Y, ILHARER (8% ©
AIREMEDS L.

2T, ALK LD —E L & BIT, AR DR Z B L T iE FTEEAS, MR L vl
BolRizoWisnic&Ex 5. 70 v FFILLTAEZ b b BICEY P M2 13 EA 100 m Rz /)
ERNWS ONBD O, ZIUIRE L7 vy 7 2R LTV DL ARRER D 5.

B ARG ORREES O B SE, RO THPIIIN U BE R Wi & A 4 R0 SRR 7 o
FA SN2, PEOAENEENTEY, BRER - ARAIEA ST A MEBSHEIT LT\ D, AR
BECROOREMIES 2 ELTND.

WIS sE g - sedr it O HEREY)
WM. 1 L= ROT Y byt v v 2 HER-EY (m)
ARG HSE P DA « R LI R0 1 1R S5 72 &I TR B ST S Tz — LI L—
AL TWS (6L, IR, BE i, HIBMICHAN A 71— o' L— L DISMS b, BT %

ZF T2V OKIT U D R, IO KIHIER OH 72 L3 L2252 (FLHIR, 1962,
1966 ; &, 1982). L L, HERMZRHEITEME L bickbnd Z &0, C8BMN - FHNT — % &

— 109 —



HEIR  IUEKFC X Y BRERLERY -1
R RRER2,500 m {13555 bR

LTRB LN &b oo T, iV IKEISKITTHIE DX 32DV T O BAHTE E > TWO7RW. RIFFER
T, HIBIIC & < BRTE LT GITiER) H— V2 WIS R T 5 & & bIS, £ O FiicsyAi4 5 Hefk
NV OKITHEHER Y 2> £ D D OBREE T 072, 728, 7V Y8 EFRICIK < 5343 2 REHE TR D
BNEE IS OWTIE, EEICHIR R 7 — VEOKTHIE &2 RN TV 243, 2 2 Cldliv oklICE R s T
L= ELTHD.

AW TFHRANNET 7 b7+ v v 2 HERE 72 & OFDKITHERI AR SN 5. ZAUC S W T HER EE
L=t eI TR L. FEBL—0R0T7 U MUt v v 2 B O EFES EAIZIE, K0 EN
WD SRR T2 D 2 03D 578, HERK ETIRFEAE LTEKL TN,

2 BRI A - IR - WG RE BT - B IR < A3 2137, A 0 5 R O - 19
TR, 7 U A BENS /NI R A0 B D

TLU— U, BIROBES TR SN D L 018, RITCIXR T & FATRT T I LT L—
VELT, FHRE TR T HRICEST LIz X — I F LT L—2 & L TENEIER 200-300m g 100m
i O/NEMEEZRT. ¥ —IFLEL—CORMARED S Hb o & BRIV OITEAOER 1,700m
W2V, THUFIEIR (1966) OHEXKHIOEN & ST 5.

B MR OWMEABIZER TE 203020, BUTILBEmICBHT 25006 - A TH Y, &
BEIRD - Vv b - KR B R D IIKOE VRS TH 5.

T Y x v HERE, BB T 2 Of - AR E S RICE S, RE AR 0
Dl BEMERHVEREMENMREIND LB b 5.

B —VEIE, LIXUEfATETWD. K - Al - XA - JF R Fomid, £ 95 LefiT
H5.
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6o KHEOBBICTED Hh B ILEKT X 5K
BYST  RRNERE KEbAE

R SR O FAREUE, A N T b K IR OMIE 2 7% L TR 0, KA L e 5.
FAHJE D DFAE T R R ST D (55 62 X)) .

M. 2 B:HER®) (4, t)

U E RIS, TR VIC 2O HE R TE TV DA, £ ALK ITEENZ EHBIR L 72 RS0
RIROHFM TH D, Z 2T, TS OREE EORERIIC SOV TR D,

ARG HII N O EEA] 1T do A1 & @IF) T EO%EIZE L CTRHBRTH 0, FE)IHIC LB i
BIZEALERBD BNV, EIFRINIROIEKILEDOB X, K& 2K Sh, FREh s B i
Bl () LBEEHERYI () & LTRET 2.

EXEHEREM I (t) : i HJ2 O3 B I R K OV IS T TR 4343 5. BUATER & D FeRiid 20
m A HiK150m 12T 5. HERGH ORAFIZRAF T, K - B - R e PR E0PHEZ2 72 LT
W5,

Bt CHERSY) ORI, Tl 22 LE R - WA LRI IS o3 S i — di LR O K - Bl B S h
5. TOMOFIROBEAIZHKT HBUTIED Th7en. FEIIW « 2V b7 2n, TOEIEF 7
V. EBRICEREVEYE O L v X IE DN, v NE (B10em JE) A Bkde. BUEIL, BVEEAZ R
Lnd o (F63X).

ARHERER D RN DN T, ORI SN TRER - 7 U oty v a i e T8 % (X,
1974 ; /NBF, 1984 ; JiflE, 1985a) KO HEL O ILREEIC L 5 AR & T 5% 2 (ITH,
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63 BEHERY I OBFHWE

MEBFT : MBBER:, 51,550 m
B0 ok A THER. WE» b L BEERY [ OWENREA T3, Hlciy RBRES
Bwbhb, FHFRETORYMEOENIOn

1979) R %.

BEMBYI () : HE)I & RO, BURRIZIHR > THET Hbm20m L FOBRLE & BT 5.
JEEI310m LT CTh 523, FHA TN 30m ICET 5. MR, ZhEnosmkicbiEyd s
) IHERE & R7272 <, - #10cm Atk O M #EEE Fk L 32,

WI. 3 )k HEREY (Hp)
B B PSR WIS % K HER AR H R O R 5 EH D2 = v MK TE .
D95, BBRZHERIE (N, 1978 D kM- 4RI A3ER0O DAL, B BHfA TIHCEL BRI b HE

R A3BHE S 402 KIRGHERI 56 U, )| K Ii R & A3 5. 7Znds, INIED> (1965) 13, F
IRV OB L 2R LT 2 KITHER I 6k L s 5 KR HERE ) & fndh LT D
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i Bk R AR O SR I L2 s RS B OB ) BB (R
#1920m) I b AN H 5.

o CEB)IRVWO, B IR - —EK - SEE)IE R (HIRER A AT - BIREAS Mifisiceh®
NITEREE RO FHE 272 LTHMT 5. Z0Ed, —Er BESOWLED A LEE ORRIZHT
T, —HEHEEZ R L THmT 5.

BFEER  REESMEA G AR - SRR AR - ETEREE - FERUBR R OIS AT 5 I, [
ALK L O KGR O LA T2 D .

B IRGEIRIRGAOEEA S REFERO AR LZILE-T A A NOBER EREOLREND
72 D IRVERE D KITHERE) T 5. D CIRIKITIE S, BIRR B E B S . BZ L H—
DT7R—2=y bbb, AN ITH - OEEN SRS, BEEOMA 2 a2\, A I1E50m
PTFTENCIm &z (RR5mM), FMRRBREMELRL, M — T RbbLETEDE)I LR
M2 HiE L2 & &RT.

B AR O T 2 Vil (i iR - /i, 1978) L b, #SCRFAR I & W (1)
10,000 #E/( —2,000 4EH1T) (222 TOMBEAERL SN TS, ARG TR EROFEGIARICRBNT,
AHERE) LI DO RRJE R S E U= AL A A7iE 11,300 = 170y.B.P. d “CAEMRME %A ~7 (YAamAsak etal.,
1977). F7=—E - ARFF OMED O OFET (5 940m) [ZB\W\ Tk, AHERIOE LICHE e a8 L
7R HE (E & 40em) 706 BRALA R S EREL S, 11,600 + 210y.B.P. D MCAEMMENE L2 (AN - =
kF, 1988). LLEDEREA HAHERITAY 11,000-12,000 FRTICEM S NIz LWz D.

BB AHERY OSSR, WESMEBET S &, BIIELT A2 FF RILTH B rTREMEDE .

WM. 4 —FE o REAGHERDM (Hd)

amd B MR (RME) o —E - RIS T 5.

By EEAREM R, FHIORREMEE (5564 X).

ot —E RO D ARBTEAO FHt500m (L E TOFEIRVITITFE L Z 2 LTHMT 5. i
B FIRENC b 25780 b D . BUATR & HEREH O b3 10-50 m.

BFRER  ERETAEREZE 5 130, ) KAATHERE Y K O A A LKL O KR HERE Y % U] 2 HERE
HEZER L, MEICT Ny b 2BRICH D, AR ORI, 5 | KPFHERi O HERTH 2> 5
30-50m (%<, FHIMTEORERENERT D,

B A O ERIL, RIEEM 5 R L RIEOEE 2 SRR S AUBIRAE. S5 - B AR
B IR - FRIKEG7R & O It L BRI O R 7 52 1Us (B em-50em £, ik 5m) Olfif - il
MBS TR 2 S0 25, BT P ARICHRT DIEs - A - ZiUa 70 o #MAEE (B om-50cm %) &
BARRERET. HEIKIZEREOWR O F2 6720, LT UIERRHERNSEE LT L > XD E
NBEEND. BET DL, BOREEESARD O, BEAM TIEIKL o=y FREITE 5.
LA E DR SAE & L ey &5

T e 77 B A PR BRI N T, AHERR O _EENTIE, KA GO H—OEERED 5 72 2 R e o
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o4 —E , BL AR O BEENE
FBIEHHE, LR, KO THNS (F3h20m) 3fEREOKLE RS, & HERORL ERAMEET.
ERBEMUES 5 m)iz, RERREARCERT SEEAGL LLTERIES - BERIKEOAM» LRI hD

=y RSN 35mRBEIND (F64K). BT BERIRBCAEREER S O AR cm-1m) 225
MRS, BUKEEICL Y A SN RAGE - RIKBAOATEEZ R, 29 Liokut, LEAPEEO
B KGE GBIVE. 4. 2) QAL T 5 (A EEHERTY GENIIE. 6) L —#7T 5. LizA- T,
ZOEHO=y MILERHEEREDOER & bE X 5NN, FHARER 27T 2 &7 E bR
RS RN U 7z A i HERE Y C b D WTREMEDS m L.

B AR O B (—E o R ¥, 1968) 2 BT o HERE R ST\ D (M2,
1968) . /Nt (1978) 1@ 5 itk 0 B R X 3 & AT\, ARHERM OF AT 2 HER T 2 AR B Em T & L
7o, BIEA (1980) 1, T EBERBX ISR L, 9000 ERTICIE Sz & FARL TV 5.

IR AU O TENE, £ 00400 5 ) ERICALE T 5 ALkl b LT o o2kl
kT2 L TPRTELN, WTHICEEZ OO FERNTNS. 72721, #79,000 FHiIIEE) L
TWEDET B FFKIITH Y, LATHEROUFEIR & LT ORLEHER D3 R K LE I 5347 L
TV ATREFED .

WI. 5 R ARGEHEREY) (Np)
B BT H (1974). FIPIED (1965) D 3 K % 2 e,

B EEARREORERA R,
D BEEMNTELEEZ D BN THafiL, & HICHEBOMER « EHRI - hIfROEED (RS -
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65 PR XFEMMEEY (R L IBEEE R ERE (TAD
LEHTRR, PRPA@ S BESRAESYE LA, ARAERDCI R0 B m BEMO7 # -2 =, b
HEFBNEIhD. BEOEEIHW0m

B2 ED RTINS 5. PRSI EIERIR I, B Ik o - H 2 R w2k L C
W5, BEETE T OWLEETIE, FRICH > TREIROEREDET L TVH 2, ZOROREIZIEH b2
KWEHEHERE T 237877 L TV % (3560 [X).

BFER  TRESMEN AR B ERE  AERPIRS e CORMRE 2 S . BEE A ILIME A &
DOEIFR T, B ILREHE - BRBRS « TIRRES - TRIREE R L 289 130, BEEHTEREAIC
BTy b LRRICH D, EICRVERIRTIE, AR O FEIZ T R IEHERY) - PRI B
HERE - VR IR RHER Y (130>, 1974) BT 5. 2R EW3 i b oAi 23RO 0 THVE
BUCIFREBL L 227 o 7z, 55 621X T R KFHER I A3 v R BLHERTA D LA H7e 2R fB 2 k7. K
AT T OAMER) D JE S 1349 30 m.

B KAGE-RREOEEEARENESAREAANGZIIE-TA A FOEM S ERED
KINPKIEE GRS NS . BT 2R EICEE L TR Y, Kate50em U T Th 54, Fhil
AmATRICET 2. KUY P OARTIZHAL LIz b D EREALD SO LNRIET D, BRI DIz Y F[H
FCHD, AW CITRHEREIT L 2o 5.

AHERE D53 RRTIEN S, 59V RG22 R (FF65X) . MK m oWt 2R3 7 n—a=
v BB LR S, Fioa=y bEHIDALE S LIZLIZBE SIS, RIERSRORE AT
JRAHIT 72 £ CidEE om OE S O f LHEE & e

BE IUTEIS TS <2, AR HITIZESLOEI G SR T 281003 5 % . IITHE < OHERI D35
BT LI LIZERIREI AR 22 7 Z v 7 RRO BID.

LU EDRERRCS A A b TR KR RHERE ) e T A IR o L, HTE RO E 1 5
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block and ash flow & 1 7D kIR TE -T2 LHEETE 5. BE 5 S BIREDRVEILO L I3ES M IE
EDOUHRIZHRT 26D TH Y, HHEH LIFSRELDTHAS .

ARICIERELIZb DL, RALL TWRWb DR 5. HRJE CIIARKERY O T DOIeitHERY <
HRE B EHERE) D BICRRACDISIARNB R B D . > TRIAGE DO Kb CIIHERIRE I ARIR & 0, AU
BEIRZR > TWEOIXKALEIZRON TN Z L 2R TR 5.

B AR HICE EN D RALAR R FALOVETRHERSE Y O LR % 1o 7o AR 1l &
DOYCHEMEN 23FHE SN TWD (BEHIED, 1974). Zh L OFEMNEIL, BFEIE LR &8
%< (#66[X), FEHIEN (1974) 1IARF OBHERWER N H o7 £ B2 LT 5. ZRBHORNOIIAR
T K DR E BRI, BEHIED (1974) 1ZLL T O X 9 et 2 HEE L, R AIRHER Y &2 = > D
BfZIZ Ky Lz,

O PRIERHER O LEE (K 4,500 4551)

© R E HER OHERE & b (]9 3,000 4-H1T)
© HEEmHE ETONANEE (192,500 A

@ rPRAWERO THEVEHERT (K9 2,500 £ A1)

® R K O P EHERS (F9 2,000 £FAT)

©® R L EHERE (K9 1,500 4501

BER BEE O PR IR e OV P IRICIIARHERI ) O TALICH W (BIE 7m LUT) BE L7 R 23+
5. ZOHEREWICIIA T 3G £, 3,780 = 90y.B.P. 112,850 + 125y.B.P. O UCHEMRNHLE STV
% (N - bk, 1966). Z OMEIE, SR ARFEHEREY S 2,500-1,500 FRTCHERE L7z & v 5 lRIFHE
(1974) DHEE & FJE L7V,

WRIR AHERIIL, O A TR KILAGK - BIHE NG S h e L HlTE 5.

9) RPN« /K (1966) (L HIRIRIE L IFA TN D,
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WI. 6 FEER7ENHEREY) K OHi9~~ 0 #iBf (dI)

AREFHUS NI 1T, B8 L U COMIBRIRHE A R 77, RHCEHE 2 AT D 15D TRk o HE O HERE
MG S, Zs D%  ITIEO KRB B - BN K> BRI N b O T, BREITH—b L
HFHBRD THRE SN TWD Z ERFFRTH D . T HHEEY I IR HELIE O 272 5 R S h
TN D72, oAtk T L IR AT .

B ADERBLGIENEREY wHE, Y 78 FRARE» D WL T THfiT 5. BOkEE %
ZAT TR A — RIS DURAUE AR RIS DE - RN DI S D, HER O34 & B &, BIR
FEIRGE BBX . 4.2) O T 5RO REIC Lo TBR S-SR TH D Z L ITMETH L. E
B bEWE ZATE0m ([ZE#ET 5.

PRFEOEBLIENHEREY EFHEOXNFEO AT —— 80T 5 REHERY <, — i )1
FOREFMRLTND. FRDAF —HICE L ERER IS, HEl S /-0 m ek L <Blgs
I, BRIy 7 ) — MBS T L E o7, BUTBVERR Z 5T T AR kS O 3 -+ KEEDIZ
Dy, EHBEE OBEBN DT CEENEET T, MIRIEEEZIF LA EROTNS. HEfEMOREIZIZAL
JRRCEEHED > TV T, IR TIIEROBZIRETH 5. PURTF-OHEGIEH: (5 161X) LN EF-FD
A=V v 7 TUEEE r HRACEFAD EALITIERREE I S OB O 70 5 BHEHERI 2SR 0 HALIZAY, ZAUEAR
HREWITHY LTS, JESIE, £9100m ([ZET 5.

ARHERE L, PR 5 O IIRHAEIC L > TR S L7,

NorBOMITNYMBE S ROLREZTLICHOML, T LRERICO DM T 2HERM TH .
i FEOHEREDL, R P AEBOZRE LEEREN DR D AMOESIRTH Y, PG04S DA+
RO KSR (529 1Tk VAU, AT, 1ZEAEDEYTI VY — R AVIREAKE 2> T
0, WERSITIFZ LA CBE SNV, BREITEE - SN TS b 00, FEikE L TOmEMED
R TR R T0 S GE67TD) . JESITRA20m. HREMORK EIICiE, AMBEENE Z 0D
L. b Z &, AHERWIL, HIEV ICZ VIEBE) - B LT vy 2 RNE L A LiRE) - S EESIT
BEHLEZLOTHS.

Gh o B BRAE ROHEREIL, KIEFEROREIZ L5 b DT, BRofREOHER Y & RERREREZ R L
T, JESiF20m LLF.

TR - MR - SRIAFOEBLENERY  AUERYIL, RRERHERI) DA L RE D
FEENORY, MREEIZZ L. BHIERERb O TEm ML EICET S, WHEINZHh o 72 B L B
A G & A UCRAE M L, 8 DY 7km R4 JAL T & ClR—EHE O HERT H BB
SND. AHERMOMISIEIT, St REILIE GBFFR, & % =) OR/RE R SRR TH Y, £
ZATILE R O B B AN LT\ D (BRI, 1985).

ERINEREORMEEREY  PELE DT O E)ERBOWRITIL, 1FE A LB RERBOWEREEK
EDEIINS IR DWERM DT 5. BIRIE, EMRICIZDNSR0A, K TRIOM IZET L THA
o). HERMDEWE Z AT, REMTHRIIEE 2 K&, oJidlk - T L TWisne®, fiEIC &
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BHTHOBEENEX25m. BEF(EHE2 IV, 7 ADKRE Y 7 » 7) ¥ E L BEOHIIERELR.
FRE, EREELLCELSERIA TV S, BREOBIREL LT oMt RIh T3

STHHEINT, BIRBE L 2> TS, ZOHFEMOTERUITKGNC S h 0TS Wtk b H 5.

WI. 7 EESER OVINGIRHIHEREY (M, t)

B R G/NRIRMHERE (1) 3R IEMD 5 EFOREN TR & < FEd 2130, B - 3 H)1R
CHHMT 5. EERNINCEE /NI RO ATAUCIE, X< RETHHEARH Y, £ T
LR ENLZbDOTH S, BlORUEICHOMT 5 L EREREY W) 13, BEFHKILOWE KT L TH
E LTV D VRI MR &, ARG THETS 22 F R KRR HER 2 A« SEHlE S 7 A R
DOWH P HHEREND.

FEHEHEREIC B0 7= b D0 ) HITIE, TR GO X 5 ICPIEIC M L, B L L COHIBRIE R EZ
SRVLDONRHD. ZOREIFIAHTH L0, LR EZ T o WHTE 2R3 2 &2 E0 6, kI
BHFDHY Y TT2 v a vk EORKER ORI SN TREMD & 5 .
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BERLAZ Lk DS his. EEE CH00m ORINDBZ &8, RF VAL WERERFA - v 7ic
LOHRER TS, FATHEOEEROEIH40m

EIEHEEYIE, PEEAIUOEEHI A L, WIS KIIMEHYOEIEIC LV HER L b D Th D, %
B &M MY, R 2 3R L e B 2 8L L T 5. 2R GB68X) X, KR b v RV OiA
HRHEZ LD, 230 TORMIER e Y Ef IR ST D (P - s, 1981 ; [iA - M4, 1981
728, RN LAUTTEE 300m (ZRET D8 - 1) - 2L R DR S L, KILTB Y & Bt

ZOED, bR A — S —HRER VY (EF)IMER O &) 12, B S 105 m 288 2 2 W HER
MRS, LR i KILRZR E B 70 0 RHEREICZ L. HEIEDIC R 2HEREM TH A 5.
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RIEMD S EIROFEN IR > TR FEET 5. AU R OSES) a W OHERIIE, /010
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FE 0 DI | HERS M) OHEREIZ I, BET 2R B BEE DD O K IEHMIZ L AHEIERIC L B & 2 ARKE
V. EE AR OREERCERIENIC LAUTE S 10m ([2ET S LHfE S TWS (LM, 1984). [
SNTZE - KB « 2V MBS I, F 72 BB CIaiz 5 2-4m ORE £ TRIKREN S
D,

W, & A g
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O WA

® fKE

(A) : AR S Tl b 382 < BRI - BRAIE SNV BRE T, A8 mERIL (5 691X1) - BRI - M L
- WERSEIL - AINREILIL 7 ER B Y, FTSr R (FREEER) - ) IEREALE (PR LEEEE) (28R
IRBEDSAM I TN D, by BATER IO B RELICE HE 0O 88 & OVE 7 OIRARIREI O
A=V v r7oarizEzneh, REOIENRE R Lz, £, /MEEMEIR T W T G IR RTE 4
B,

B+ Widn A LR & T BILRITITREARAL & ATV A5 0, BRAGEIL & /NI DHLER 25 2 H 1
WTHY, IFFNRDOFIRTH 5.

Lo d b, AEERAEREEIT - 101, B meRl (1938-1942 ; B E4L3E) - il GIF - BlG
ER) - MiRSEIL (I - KIEAER) 72 ECH Y, BIHIC TERILEZ 1T T D, BIIRFEMLARE L & L Thp
RS L FESE S A7z

S EMRIL R - K (1952) OFEREN H YV, SLKFETE - IR SR L AR AMER ST
W5 (EET70R) . ARELILOFRIRIE, NEAEEZITEHEEN CTREZEIFERL cm 2»2562m O H 0T, &
DEFHHIZIS T D ERITHAI400m (T3 S, FLAIIEPAHEENGE - Hindia £k E L, D RO -
RERRERSE « DEHSE - BB E . IRASEM O ERITAZR L ETHY, —HICiTBAZE LT E WD
LD ARG OTRIEIIEFN 13 4EN S 17T HT TT 4L, HEE (Pb: 1-8%, Zn: 1-8%, Ag : 3-49/t)
& L TH710,600t, #&8L (Pb : 10-20%, Zn : 10-20%, Ag : 60-100g/t) & L T#J 3,400t & PEH L T\
% . WS ITHESE DO AT DAL, B 1,400m L oYU TRUIGIA RN S 72 23 FE 45 2e ik B 2 it T &
ot

EREEIL WE)IARAA R, R 1,365m & 5/ NIUER RS TH Y, KFEIEH (1959) 12 L v i
WEMTON TV D, HRIT, BAILPGERE &SR8 LS OBEREICH Y, K9 DD L XRGE
R (B 2-13m, £ 05-9m) 2267 5. S ISR CHIRLEE CH v, PIEENGE - J7Ensk % ok &
L, RERRERSE « SHERGE R OV B OTEGIGE A0 5 . SEA SR O FECH A O JEREICIT A - ~T L
WA - FLETHARRWESND . RIKOPLEIEA 2,000t LHEE STV, KEIEH (1959)
TIBUKPEDHIIR & R L 72 %, SRR DORECHEA « BEFEGEY D PER & WERIE, AV TSR T 5 =
EFRRE LTINS, ALK O RO BARAE e IS, TREFIMG OB A ST 5. TRER
AN T, ERCE RO WIE T L CREM A B0 T 2082 <, AR ITIC b AREM
AR OAIREEDMLE L TV TR B 5.

FIRAELL  EEATRIR, RO, B 1,220m (HEICH o7 & SB (g, 1912b O 8
M), BUETIEHIA - BF8E - XV R CEINDTBI 27737 b DIRIT L A ERWTEZERWA, DT M
B & AR 2 B 5 Y, 455 1,080 m (FITICEBZ & ST\ 5. R, BRIk - B
HEAPE A £ & 3 D IRARIEIR C, 352 & <HIRSLIL & B LRI LV RS iz b D TH A 5. Bl
THT PR BRI B A S 4L, IR 30 4R & THeRIIZIThaL/e & LUWS, 3 RE.
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BASRL U RO FAHY bED S, FORIKRBEHO THHS00 m OERMTOMRBIHRH 1T Hh,
REFI20EE RSB BT KB R t, SBYBRTHIRES b o, 2 VX — 110 m @

WREIL  EERPROEREIE, LM OROIEE 930m ICHLHVELFE L TR Y, TR Y
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RIE O % B < SEIRTGER T, ShAgi & L COends - PIRRSNSL - SEE8KEE - SER8N%, IRASEM & L
THOROITIRA - AHREFET D, FIRRED D, JLROILN VIZOWTIIRHTH 5 FLED T
N65"E). RS - KR¥EE (1952) 12 LAuE, HLAfHTorgio fAnix Au - 16g/t, Ag : 37g/t, Pb : 0.03%,
Zn:08% Th 5.

INBAFEIL AR 1,300m (2H DB OB, Z2REILE QTR B 20m EJ57) IZHUE AR
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MGz b FH T OHNR & RGBS EAET 5. SEAREL O BALTIE RS RO 7 775 A NEAE 5 78 Tk
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U, SRS o THREI S W2 IER 10m WAAOEROHLEN B2 0, WO BB THEE S R
I AEREIZIZE o7z,

FREEE LEMANR (R 12BN T, “AERBORBCE” FITHEIRT 28 - $hIEIR B D & S i
2 (BpE - Ve, 1921) 73, KR, BFE - RIS o, gEARO AL N20°E T, AT 80° NNW,
WRIEIEAY 50em. Fndha EkE L, PIRESRAGE - SERIEA RS L 3D, BEL BRI Ty s A
DAZ P EELGNRASLIRTH A S .

RIILEEEE i HIERE &M ST A O LR IIIE, RN 549150m EHI2H D & Sh b 3Kk
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Zn (1.8-3.6%) T, Ag (3-57g/t) &} Au (1-10g/t) % & Te.
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LT EOMY NI U LERVERNHENS.
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SLRZ®H 0, £ iz iz o TERIBYIR D EF L T D,

(C) = 3o TN TS8R~ o W B - BEERFEIINRD > B 70 2 RBMIEI L DMAAE L, KIEG IS
fThnl snd (BH - ik, 1921). LrL, 47 23U 2R T& o7z, B - 20
AR H1E, BZ O /PRBEFLINTHE 5 LT TE 5.

(D) : EEARHATIHESICIN T, MERCEL LI SRS ISR 2 78 L, BN 304 RIS E- T &
e, EPEBEDFEHIIAH. KEIZD (1957) ([T LA, RPHEFITEL b ODOKMKRD A EETENL T
5. BAE, EERPRORMAICHE LR, MM TBITENR ) o7,

(B) : BB B AR & UG OB EER I ITIR SRR T 2 A REN /3T 5. Bl RO A REET,
FAAL 60 m, HPE 90 m DFEFHIZ 7 o ToHxAf L, KFcHER (RPN » = 4T, 1988 0 L - MR I HRpiEHERS
W) EBBoTW\Wh. BEIFK6mMT, MIC10em BREDOE S OB LA TS, KA - ZHH
T, ROEDIAELEIZE D, —HIIARRT & ETe. BOMCIHITITNR R REET NV 2 0 2D 6785
FHRETH S, BIEEATICESTEL L TOARVR, RRAIZOVWT, 710 = 85y.B.P. 0 ¥CAER
HIEShTEY (AN - =4, 1988), 2272 0 B LWIFHOILEH TH 5.

BEFIL104E R 0 HEIE S H T 0, BRI S24EEE & ¢RI BAICERHE RN & L CHimAs kT Sz,
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X E{ERE R OFERIE, FEIIESORBIROE R 2,150m fHIICH Y, IRE= T Ly 7 2 L OFEFERIZAL
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#10% LEHRIBEREOBRO—ESE WHEHREN (19752 550, AR ¥ IE

( YR, FEREMIKCRE LTER LACERORE
P:HVv7HR F:HEK BEOHMSIHMERCRL

No. %%_ B4 wos s |WUEE) W A w o5 | BOKE R B
1 M E | RREBXHERE2E 74.6 | TACE Lk, P: 86.0 67
2 FHE | ERE25 278 bim e Lk, F: 140.0 94.5
3 5 FHE PEOE 70 HACE Lk, F: 26 79
4 FHE FRELS i ye= Lk, F: 108 51
5 |[F (8 B | WmRHEE«T 15 i oe=] Lk, F: 80 95
6 OB &= Lk, 89
7 | BB B HRBESS bikves Lk, F: 105 58.8
8 B B R ke Nk 135 52
9 B Ri$FA=R,v1E 150 A Nk P: 480 58.5
10 |® |+ B b et Nk F: 910 (72)
11 o B|ARK2E 200 i & =1 Nk EER (60.8)
12 |® | R|EEH3IS 200 ik ves Nk (87.0)
13 % H|$hETASAER2E 60 WECE Nk P: 220 85
14 W B ERREG2% 64 WA Nk P: 400 97
15 ® ? F: 35
16 |4 |8 M 25 25 ERE K Sb+Mf | F: 285 58
17 - ' | RER 45 HERUE Um F: 210 65
18 ¥ —EriR 19.5
19 |& | —@yrR|135 HYEKRE Sh+Mf 18.3
20 || | —EsrR | EE 240 EHE KBS Sb+Mf | F: 40 98
2 | g | —EIE| 105 197 EREIEE Sb+Mf | F: 200 98
22 —Eri | HF3 5 264 ERE KRS Sb+Mf | P: 400 98
5 | B | —mrm | mE1 8 226 | BREKHE Sb+Mf | :200 | 93
24 —EyR | HEF2% 300 EHEE S Sb+Mf | F: 300 98
25 OB | URE F: 66
26 ¥ B | hHE 2 12 tl F: 154 63.8
27 5| TFEE F: 63.3
28 | |F B |R0LOE 165 FHavIvy IR F: 180 92.5
29 ¥ B | FEE F: 46
30 | |F B | (PNIER 143 FHavT vy 7 A F: 58 95
31 ¥ OB | PHEAS F: 51
32 |BR|F B |KEROB 72 FFavTvy A 120 96
33 ¥ B BLoB F: 79
3 |R|F B |PRE F: 83
35 FOB | RECERE F: 77
36 |F| g B0 61 e ER A P: 380 75.2
37 T OB | RKLDB 164 FHavTVvy 7 A 135 65
38 FOB|r-iFr0E 107 FFE=2vTvy A 300 64.6
39 T B | SR 150 FFv Iy 7 A 58 89
90\ E |k | AR 15 | DE/EATERPIRE P: 20 | 46
41 |l k& | BRATA 1.5 | DB/EATERNEE P: 60 43.4
42 ”/F‘ g B | FMEOR IR A Th P: 304 | 55
43 @ |+ /B FOBNE FHav Iy, s A Hc F: 145 63
44 ﬁ F B |BRARR1E FHav TV I A Hc F: 12 73
4 |%|E®H B |RE REavyFry 72 Sas F: 60.5 75

— 124 —



Na K Ca M, Cl SO, | HCO; | 8SiOy, | CO, H,S | T O OHEB H
mg/l | mg/l | mg/! mg%l mg/l | mg/l | mg/l mg/! mg/! mg/! mg/! mg/! () %iiﬁl’i
117.6 | 15.0 | 159 | 0.50 | 137.6 | 3.88 | 26.36 92.9 | 113.6 2.2 1.77 8.00
165.2 | 16.8| 24.1| 1.00 | 184.6 | 4.80 | 35.45 | 168.5 | 91.1 2.0 1.74 7.60
162.7 | 25.41 28.0! 1.80|192.3| 6.51 | 28.24 | 170.9 | 201.5 | 205.4 8.40 6.30
71.1 95| 13.7] 1.56 | 86.5| 2.27 | 25.26 65.5 | 105.0 63.0 2.42 6.40
155.2 | 20.8| 21.0 | 6.02 ] 155.8 | 5.01 | 30.65 | 216.4 | 161.2 20.8 5.20 7.40
155.0 | 16.7 1 22.6 | 0.86 | 156.4 | 1.50 | 13.03 | 220.5 | 176.6 22.8 2.73 7.20
92.6| 15.5| 18.2 | 4.63| 97.0 | 2.88 | 15.00 | 152.7 | 432.1 91.8 0.69 6.60
111.0 | 10.5| 19.8 | 1.55 | 100.7 | 4.41 | 19.32 71.7 89.1 4.3 0.27 (8.00)
133.9 | 10.0| 19.8| 1.39 | 100.7 | 3.25| 16.27 | 232.0 | 87.6 55.8 —_ (7.00)
15.5 2.1 7.3 | 0.82 | 14.3] 1.02 | 21.25 5.2 30.1 24.8 | 2.17 (5.70)
10.8 1.4 6.8 1.71 0.7 | 0.20| 8.41 50.5 20.9 | 242.5 0.59 5.70
2.5 1.0 8.1 1.14 0.6 — | 4.33 34.1 18.1 82.0 — 6.00
9775 | 20.0 | 26.1| 3.01|122.8{ 7.91{28.83 | 550.7 | 151.6 33.1 — 7.60
374.4| 32.0 2.6 1.12{250.4 | 13.48 | 52.01 | 486.7 | 190.8 2.3 0.63 8.70
230.0 | 16.0 | 67.0 | 24.79 | 152.9 | 0.60 | 2.83 | 699.1 | 275.6 | 571.8 - 6.20
144.1 | 26.8 | 113.0 | 35.60 | 115.9 -—114.51 | 603.5 1.4 — — 6.80
549.8 | 37.5 | 117.9 | 23.48 | 334.2 — | 5.80 {1474.0 | 179.0 83.6 -— | NH,;=10.6 7.60
13.6 0.7 | 109.4 | 12.00 | 10.3 — | 4.30 | 439.8 44.8 | 1606 — | Fe=12.4 5.60
14.5 3.4} 73.6 (2510 69.2 -—— 1 21.32 | 247.7 48.9 | 2977 2.57 | Fe=7.9 5.30
435.1 | 71.0] 16.1| 4.51|434.1| 4.30 | 41.98 | 534.8 | 337.0 12.9 | 0.76 8.00
450.1 | 72.0 1.4 | 0.90 | 432.7 | 4.00 | 44.70 14.7 77.7 1.2 3.44 9.00
200.2 | 35.0 | 27.6 | 8.13 | 213.4 | 2.35| 47.27 | 281.0 | 197.2 42.6 — | Fe=8.1 7.20
490.1 | 81.3 — | 1.13 | 450.4 | 3.90 | 31.49 | 552.1 | 466.3 2.7 9.17 8.70
355.0 | 58.4 | 11.3 | 3.76 | 332.1 | 4.47 | 53.03 | 416.3 | 354.8 3.2 6.73 8.50
200.7 49| 92.7|53.4 | 1122 — | 45.27 | 855.4 | 174.6 | 148.0 — | NH,=4.26 (6.40)
217.7 | 29.5 | 59.5| 15.37 | 198.8 | 1.00 | 26.01 | 514.7 76.7 | 494.7 2.30 6.40
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95.2 | 43.9 | 124.2 | 53.55 | 187.9 — 1142.80 | 515.1 | 157.5 | 204.4 — | Fe=11.2 7.50
82.0 | 14.4| 18.1| 3.20 | 67.5 — | 32.50 | 144.4 | 83.9 75.9 2.20 7.00
145.3 1.7 | 31.8| 6.68| 78.7 — |161.40 | 189.9 | 145.5 1.7 1.47 | NH=14.8 8.40
145.7 621 3251 2.99 | 1453 — 1201.80 42.6 | 115.6 — [ 477 6.90
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BB R OB R DB ¥ (Onno, 197705 2F)

1114 Kamer (1955) DEES (8 7 )BT %

beds

taxa

1 2 3 4 5 6
C D EF G H I

7
J

8 9
K L M N

e e e e
Some P

_
HO PN O N

Crania sp.

Isorthis (Isorthis) fukujiensis sp. nov.
““‘Leptaena’’ sp.

Cymostrophia sp.

Leptostrophia japonica sp. nov.
‘Schuchertella’’ sp.

Chonetacea gen. et sp. indet.
Gypidulinae gen. et sp. indet.
Rhynchonellida gen. et sp. indet. a
Rhynchonellida gen. et sp. indet. b
Atrypidae gen. et sp. indet. a
Atrypidae gen. et sp. indet. b
Eospirifer pariplicatus sp. nov.
Howellella sp. a

Howellella sp. b

Suessiacea gen. et sp. indet.

e L

+

++ o+

135 A2 FEEHPERBPCERTS 2/ F v b iER{EE (Otuka, 198808 5, 6, 7, 8 b HIRLK)
A REHIRNE OB ORRR. HAES Y HERCR L.

e

HRET 1

2 3 45 6 7 8 910

11 12

EHavIvy 2 A

RavF vy 22

Baravivy A

Gondolella haslachensis
Gladigondolella tethydis

G. sp

Gondolella polygnathiformis
Epigondolella abneptis

E. bidentala

Misikella hernsteini

M. posthernsteini

-+
+
+

Triassocampe spp.
Tripocyclia sp.
Staurodorus sp.
Tricolocapsa parvipora

T. plicarum +

Cyrtocapsa mastoidea
Podobursa sp.
Stichocapsa convexa

Eucyrtidiellum unumaense +
Mirifusus cf. guadalupensis +

Tricolocapsa conexa

T.(?) fusiformis +
Trillus sp. +

Williriedellum sp. A group
Guexella (?) nudata
G. aff. nudata

++ +
++ +
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X X X X




— YT —

5% A4 EHRIE & %0 BIIg o KBUEE O K-Ar FRBIEE

No. | BEGEHZ | BANES E % B ® oK KOO | e85, | B | dad
2020 89.2
5 | RESRE R49878 | EEHBREILR TBCE R reFev | o N At sesxas
2050 88.3
® | &ryrEUEW.T. | R49852 | LENHSrEIE FRLF A 1 b BREERKE H=F 4V o3 EE gg:g } 64.6+3.2
B ETERE R40879 | ZBH—/ RS BERTERE 2 = @ 297 1410 22 |} 593230
® | wATEEPSE | Re98s? | EEREHMR APIT RRBTERPIRE BB | i i 28} 1ex1a
eI 2o Re983¢ | RRNAAR BEBENGL 2 B % I £ |} ooxos
@ | A PFD Re9887 | ERAIAE W APIE RE R gzs| e 36 |} osxo2
22 BSREFEER 87X1401 | FHEJIRAFHEA BERLANARILE £ % | 1.92+0.10 2.00+0.05 28.8 0.270.02
® | THEILXLER 87X1502 | RENETF/IIHER BERARREARILE & # | 1.78%0.09 1.43+0.06 18.1 0.21+0.01
@ Wy B 87X1408 | _EEREKEIIN BERERARARILE & % | 1.96+0.10 0.44+0.05 6.8 0.060.01
® | #ELKL R49888 | BIASILILTE BERREANERLE & =B| 12 1> 1> 0.2>
@ BAUKIL 87X1504 | EEREHA BEEREAANERILE & =1 2.35+0.12 0.85+0.08 9.1 0.090.01

ODH Iz No. DRI AR EXAF CHERCR L. FRRoBRTRC>VTR, fEvsR.

(I 1)9KAB=4.962 X 10~ 10/y
Wit 5 @ D B ® @ & : EPEHSE BIE : Teledyne Irotopes £, USA) 22, B, @, @ : HAKiz» (1988)

Ae=0.581x 10~1/y

W.T. : BRSERIKSS, PFD : KBHHESD

YK /K=1.167 X 10~ *atom



— 8T —

HE A5 LESREL CORIMBOKBERD 7 + » ¥ 2 v+ 5 » 7 FRAER

No. (1413 ¢ L 3tBORA LES. ODffv 1 No. OREHILEE SR AT CHERICT L.

FFRBOBRFRERE OV, FEBR.

%EP wE p h =2 & EEPEGED g VA2 14
- : ; : - T R %%ﬁﬁ%
No. | £ (2 B RURNES | gmme | BEIN, | 75y | REIN | pusy | RENe | BeREFRE FUET| LT L, |89 UED
) (/) ) (/) (=) @th(n/cm?) (Ma) Ma) (%) [¢)] 25(cm?) (pprm)
©® | HFHE (R49842) Zircon 2563 14.0 X 106 291 1.59%105| 1264 5.32%x 101 | 279.3 19.0 6.8 27 1.83%x10~* 149
298 | 1.151%106| 2955 1.374 X 1015 2.59 X 107*
@ | #EERE (R49876) ” 712 | 2.749% 106 182 | 0.703x105| 1691 0.851 x 1015 57.3 52  9.1* ” 42
248 | 0.958%105| 2232 1.133 X 1015 ”
2 | &5 (R49877) " 1484 4,28 X 106 710 2.05x108 | 1124 4.73 X 101 58.9 3.2 55 30 34.7X 1074 216
@ | REFB (R12527) ” 1089 | 0.885x 108 448 | 0.364 %106 — 3.8X 10 54.9 2.4 4.4 17 12.3X 1074 48
6 | RELE (R49849) ” 6761 6.08x105| 4939 4,44X 108 — 1.398 X 1015 63.1 1.2 1.9% 43 11.1X10-* 159
@ | & &HIUTE W.T(R49852) ” 4253 9.08 X 106 673 1.44% 105 4237 3.14 X 10 67.5 3.0 4.4 15 4.68X10~* 229
9 | BURENR (R49854) ” 2928 7.18% 105 2106 5.16 X 108 — 1.400 % 1015 64.2 1.8 28 19 4.07X107* 184
@ | FTREEE W.T (R49880) ” 64 | 4.09x10*| 641 | 4.10X10°| 1113 4.68x 104 2.8 0.4 134 36 | 15.6x107* 44
@ | sEER W.T(R49881) ” 67 3.80% 10* 974 5.53%10%| 1118 4.70 X 10t 1.9 0.3 13 34 17.6X10~* 59
@ | SRS E W. T (R49882) ” 48 2.89 X 10* 829 4.99x105| 1341 5.64 X 10 2.0 0.3 15.1 36 16.6 X 1074 44
@® | ERTERPIRE (R49883) % 418 0.16 X106 7469 3.11%x105| 4237 3.16 X 10H 0.80 | 0.04 5* 28 2.40x 104 491
© | RIEAEKIE (R49885) ” 134 6.27X10%| 3516 1.64X105| 1095 4.61% 10 1.05 0.10 9.3 30 21.4%10~* 178
20 | AREREHATRE K (R49886) ” 30 1.47X10%| 1600 7.82%x105| 1338 5.63 X 1014 0.63 | 0.12 18.6 36 20.5x10~* 69
@ | BHE PFD(R49887) ” 52 3.25 X 10%| 2425 1.52x108| 1270 5.35X 101 0.68 | 0.10 14.3 35 16.0X 10~* 142
No. BEE izt -2l =, v Sl KAHBERE
® WE # ED2 — NaOH:KOH=1:1(% 2)225°C, 14h KEIE
L@ HEPER EDt 350.8+10.6(20) NaOH:KOH=1:1(% 4)225°C, 34—4%h ”
2 MR & ED2 — NaOH:KOH=1:1(¥ 4)225°C, 15h ”
@ @ & Re-etch — HF:H,80,=1:1 ”
6 SAERR ED1 — NaOH:KOH=1:1(% 4)220°C, 50-70h 0.905
@ FERIFE EDI1 387.0 NaOH:KOH=1:1(% 2)220°C, 30k 0.95
9 KRR ED1 — NaOH:KOH=1:1(% 1)220°C, 50-70h 0.905
@ WE & Re-etch — NaOH:KOH=1:1(% 4)225°C, 32h SKEIE
@ L Re-etch — NaOH:KOH=1:1(% 1)225°C, 32h ”
@ HE W Re-etch — HF:H,80,=1:1 220°C, 3h10m ”
® ERFE ED1 387.0 NaOH:KOH=1:1(% #)220°C, 30h 0.71
® R & ED2 371 NaOH:KOH=1:1(% #)225°C, 38h KEIE
20 HwE # Re—etch — HF:H,80,=1:1 220°C, 3h30m ”
@ ;-4 3 ED2 — NaOH :KOH=1:1(% #)225°C, 40h ”
WT : BEEIER W
@ Ve ((1/ms)2+ (1/):Nx)2+ (1/ZN®)211/2
*{EL ©, @, B, 2 TEREXFR.
(& 2)U=5 10’"><pn/¢th(L_L CaavEERSRTe , 7V S EREBRARBEYI12um L{HE)
H#t ©: EFE(1989) 6,9: Fil - $#A1984) FofrAFERE



3R A6 EEHRINEHIE O BIEE K ILE O &ALEER
No. (15 8 =, 5 0 LER, O ic No. oBBHL, BAEBYHF CTHERCRLL.
K QPH FesOs & LTEE XKk FeO LLTER

Dac. W.T. : 74 4 b EREERE

D: MEEFE L

¥4 PFD : KEMUERY
No. ® ® ® | | ® ® | ® | @ | ®
Kl ? BAW = 20 1] i &
2=, b | Dac W.T. D #EAL | KWL | AML | BAL | BFL | B8L | TERL
REES R49862 R49863 R49864 R49865 R 49866 R49867 R49868 R49869 R49870
Si0, 65.64 62.64 63.69 59.61 61.39 60.75 59.18 62.80 60.32
TiO, 0.71 0.74 0.65 0.99 0.76 0.82 0.89 0.73 0.92
Al O, 17.49 16.10 15.98 17.09 16.14 16.22 16.19 15.79 16.67
Fe,O5 *4.57 %6.03 *6.99 *7.62 *6,24 *7.02
FeO 3%5.48 3%6.56 %5.90
MnO 0.05 0.11 0.11 0.15 0.14 0.13 0.13 0.12 0.12
MgO 1.30 2.41 2.57 3.45 2.91 3.15 3.65 2.56 2.78
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QUADRANGLE SERIES

SCALE 1: 50,000

Kanazawa (10) No. 45

GEOLOGY

OF THE

KAMIKOCHI DISTRICT

By
Satoru HARAYAMA

(Written in 1989)

(ABSTRACT)
GENERAL REMARKS

The Kamikochi District is located in the central part of Honshu, and occupies an area bet-
ween the 137° 30" E and 137° 45’ E latitudes and between the 36° 10’ N and 36° 20’ N longitudes.
Topographically, the district is situated in the southern part of the Japan Alps (Hida San-
myaku), which is one of the most typical alpine mountain ranges of Japan. In this district, the
Japan Alps is subdivided into following three ridges of N-S or NE-SW trend: Kasagatake-
Nukedodake Ridge, Hotakadake-Y arigatake Ridge and Jonendake-Kasumisawadake Ridge.
Mt. Okuhotaka (3,190m altitude) belonging to the second ridge is the third highest mountain
in Japan. These ridges with the summit levels of 2,600-3,190 m above sea level, usually have
typical cirques or U-shaped valleys on their eastern side. The main riversin the district are the
Takahara River (Gawa) for the western part and the Azusa River for the eastern part, both
rivers flowing finally into the Japan Sea.

Geologically, the district belongs to the Inner Zone of Southwest Japan which is further divid-

ed into three geotectonic units, namely the Hida Terrane, the Hida Marginal Belt and the Mino
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Terrane from north to south. The mapped district is situated in the Hida Marginal Belt and the
Mino Terrane.

The Hida Marginal Belt of this district is composed of metamorphic rocks of unknown age,
Ordovician (?) so Permian formations and the Funatsu Granitic Rocks of Late Triassic to Early
Jurassic age. These rocks occupy the northwestern part of the district. The Tetori Group also oc-
cursin the Hida Marginal Belt. It is made of nonmarine sedimentary rocks of Early Cretaceous
age.

The Mino Terrane is made of accretionary complexes which consist of Jurassic melanges and
apile of chert—clastics sequences, and the complexes occupy the southeastern part of the district.

Felsic to intermediate volcanic and plutonic rocks of Late Cretaceous to Paleogene age are
widely distributed in the southern part of the Japan Alps. In the district, these rocks can be
divided into two groups of volcano—plutonic complexes based on their geological relations and
radiometric ages. The first group consists of the Late Cretaceous to Paleocene Kasagatake
Rhyolites, the Okumatashiro Granite, the Okumarusawa Granite and other small granitic
masses. The second group consists of the Eocene Hotaka Andesites and the Takidani
Granodiorite.

In Late Pliocene time, the Nyukawa Pyroclastic Flow Deposits of dacite composition spread
over the western part of the district.

In late Early to Middle Pleistocene, the Japan Alps started to uplift in association with
faulting and tilting, and felsic volcanism took place in the western part of the district. The
Kamitakara Pyroclastic Flow Deposit and the Okuhida Pyroclastic Flow Deposits are volcanic
products of this age, and their probable source vents are located within the district.

In late Middle Pleistocene, the Norikura Volcano located to the south of this district began to
erupt andesite lavas. The Y akedake Volcano Group, one of two active volcanoes of the
Norikura Volcanic Chain, began to erupt in Late Pleistocene. Its products are composed of
andesite to dacite lavas and pyroclastic rocks, and distributed in the southwestern part of the
district.

In latest Pleistocene, mountain glaciers were formed in the higher portion of the Japan Alps.
Moraine and outwash deposits are distributed along the upper reaches of the Gamata River and
the Azusa River.

Around the Y akedake V olcanoes, dammed-up deposits and debris flow deposits were formed
from Late Pleistocene to Holocene. The Holocene fluvial deposits are distributed mainly along
the Azusa River. Geological succession and remarkable events in this district are summarized in
Table 1.

METAMORPHIC ROCKS OF THE HIDA MARGINAL BELT

The metamorphic rocks are sparsely distributed along the Gamata River, and bounded by

NE-trending faults to the Paleozoic and Mesozoic formations. The rocks are divided into the
Gamata Crystalline Schist and phyllites. The Gamata Crystalline Schist is mainly composed of
mafic schist and pelitic schist of greenschist facies. Phyllites are mostly derived from mafic
volcanic rocks with aminor amount of clastic rocks.

PALEOZOIC FORMATIONS OF THE HIDA MARGINAL BELT

Paleozoic formations of the Hida Marginal Belt in the district are lithologically divided into
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Table 1 Summary of geology in the Kamikochi District.
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two different sedimentary facies: the greenstone facies of Devonian (?) to Permian age and the
limestone-clastic rock facies of Ordovician (?) to Permian age. The greenstone facies is called
the Sorayama Formation which is composed of basalt lava and volcaniclastic rocks containing
small amounts of sandstone beds and limestone blocks. The limestone-clastic rock facies is
sparsely exposed at Hitoegane and Fukuji, and is further divided, biostratigraphically, into the
following five formations: the Y oshiki, the Hitoegane, the Fukuji, the Ichinotani and the
Mizuyagadani Formations.

The Yoshiki Formation is composed mainly of felsic tuff, mudstone and alternating beds of
sandstone and mudstone. It yields Ordovician (?) to Silurian ostracodes, radiolarians and
scol ecodonts.

The Hitoegane Formation is composed mainly of alternating beds of tuffaceous sandstone
and mudstone,sandstone,mudstone and felsic tuff with lesser amounts of limestone. Limestone
yields Silurian trirobites (Encrinurus), corals and other calcareous fossils. Silurian (?)
radiolarians occur in alternating beds of this formation.

The Fukuji Formation is made principally of limestone, and thin beds of mudstone, sand-
stone and felsic tuff are interbedded with limestone. Limestone and mudstone yield many Devo-
nian corals (Favosites, Tryplasma, etc.), brachiopods, trilobites, conodonts and other fossils.

The Ichinotani Formation is made principally of limestone including small amounts of
mafic tuff, red mudstone, felsic tuff and conglomerate. Limestone yields abundant fusulinids
such as Eostaffella, Profusulinella, Fusulina, Beedeina, Fusulinella and Triticites, and some
foraminifera, corals and cal careous algaes.

The Mizuyagadani Formation is composed of limestone and alternating beds of sandstone
and mudstone. This formation rarely intercalates alternating beds of felsic tuff and mudstone,
mafic tuff and conglomerate. Limestone and mudstone yield fusulinids, clinoids, brachiopods,
calcareous algae, radiolarians and other fossils. The Ordovician (?) to Permian formations in
the Fukuji area have bedding with an ENE-WSW trend dipping steeply north or south.

Mafic intrusive rocks such as gabbro and diabase are closely associated with the Sorayama
Formation. Ultramafic rocks are found as small bodies along faults.

FUNATSU GRANITIC ROCKS

The “Funatsu Granitic Rocks” is a collective name given for granitic rocks which have been
intruded into metamorphic and sedimentary rocks of the Hida Terrane and the Hida Marginal
Belt mainly in Triassic-Jurassic age. They are distributed in the western and northern parts of
the mapped district and further to the north. The rocks are lithologically subdivided into the
following three units: the Tochio Tonalite (fine-grained biotite-hornblende tonalite), the
Shimonomoto-type diorite and the Funatsu-type granite. The Tochio Tonalite is exposed to the
west of Tochio, and intrudes into phyllite with thermal aureole. The Shimonomoto-type diorite
is made of foliated coarse-grained biotite-hornblende diorite, and crops out in the northern
margin of the district. The Funatsu-type granite is situated in the northwestern corner of the
mapped district, and is mainly made of coarse-grained biotite granite and contains pinkish-col-
ored potassium feldspar with maximum triclinicity.

MESOZOIC STRATA OF THE MINO TERRANE

Mesozoic strata of the Mino Terrane in the mapped district consist of three sedimentary com-
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plexes, namely the Hirayu, the Sawando and the Shimashima Complexes from northwest to
southeast.

The Hirayu Complex is the late Middle Jurassic melange which is made of pelitic rocks in-
cluding a large amount of blocks of Permian greenstone and limestone, Triassic to Early
Jurassic chert and Jurassic sandstone. Siliceous mudstone of the matrix yields Middle Jurassic
radiolarians. This complex is in fault contact with the Paleozoic formations of the Hida
Marginal Belt.

The Sawando Complex is a pile of chert-clastic sequences. Typical chert-clastics sequence
consists of claystone, chert, chert breccia with matrix of tuffaceous siltstone, greenish gray
tuffaceous siltstone, siliceous mudstone, mudstone and thick alternating beds of sandstone and
mudstone in ascending order. Alternating beds sometimes include conglomerate. Chert yields
Triassic conodonts and Triassic and Early Jurassic radiolarians. Siliceous mudstone yields Mid-
dle Jurassic radiolarians such as Unuma echinatus Assemblage and Guexella nudata Assemblage.
Mudstone interbeded with sandstone yields late Middle and early Late Jurrasic radiolarians
such as Stichocapsa neradaniensis Assemblage. The sequence ranges from middle Early Triassic to
early Late Jurrasic in age. This complex isin fault contact with Hirayu complex.

The Shimashima Complex is characterized by melanges with chert and sandstone blocks
and strongly sheared pelitic matrix. The boundary between this complex and the Sawando Com-
plex is not clear. Chert and claystone blocks of the Complex yield Triassic conodonts. Matrix of
the melange commonly yields late Middle and early Late Jurassic radiolarians assemblages.
These complexes considered to have been formed through a series of accretion processes
(OTsukA, 1988).

TETORI GROUP

The Tetori Group is exposed in narrow areas at the western and the northern margin of the
mapped district. The group is divided into the Tochio Formation and the Hidarimatadani For-
mation, although their stratigraphic relation is unknown. The Tochio Formation is made prin-
cipally of pebbly sandstone with lesser amounts of mudstone and conglomerate. Mudstone
yields Early Cretaceous (?) nonmarine shells and plant fossils. The Hidarimatadani Formation
is made mainly of sandstone with small amounts of mudstone and conglomerate. Mudstone
yields plant fossils. Both formations are in fault contact with all other pre-Cretaceous rocks of
the Hida Marginal Belt.

After the Tetori Group was tilted during Cretaceous age, small stocks of diorite and tonalite
intruded into it.

KASAGATAKE RHYOLITES

The Kasagatake Rhyolites are distributed in the western part of the mapped district and fur-
ther to the west. They forms an ellipsoidal cauldron (Kasagatake Cauldron) of maximum 13
km diameter surrounded by ring dikes. The Kasagatake Cauldron resulted from the caldera col-
lapse of three or more times which took place during or immediately after the eruption of large
volume of lava or pyroclastic flow.

The Kasagatake Rhyolites are 3,000 m in total thickness and are stratigraphically divided in-
to four units, namely the Nakao Formation, the Kasadani Formation, the Anagedani Forma-
tion and the Kasagatakesancho Welded Tuff in ascending order.



The Nakao Formation is subdivided into the Sodegatani Conglomerate Member and the
Nakao Tuff Member in ascending order. The Sodegatani Conglomerate Member is the basal
unit of the Kasagatake Rhyolites, and overlies unconformably the Hirayu Complex. It is com-
posed of conglomerate, sandstone and tuffaceous sandstone. The Nakao Tuff Member is over
750 m thick and composed of rhyolite to rhyodacite welded tuffs with subordinate amounts of
tuff and tuffaceous mudstone.

The Kasadani Formation is mainly distributed to the south and the west of Mt. Kasa. It un-
conformably overlies the Funatsu Granitic Rocks and the Tetori Group, and conformably
overlies the Nakao Formation. It is litho-stratigraphically subdivided into the following four
units: the Yarimi Tuff Member, the Kuriyadani Welded Tuff Member, the Lower Lava and
the Upper Lava. The Yarimi Tuff Member is 230 m in maximum thickness, and is composed of
tuffaceous sandstone, tuffaceous mudstone, lapilli tuff and tuff breccia, and subordinately of con-
glomerate and andesite to dacite tuff. The Kuriyadani Welded Tuff Member is made of rhyolite
welded tuff. It shows typical eutaxitic texture and contains small amounts of crystal fragments
such as quartz, plagioclase, alkali-feldspar and biotite.

The lower and the upper lavas are 400 m and 800 m in maximum thickness, respectively.
The lower lavais intercalated in the Yarimi Tuff Member near Yarimi, and conformably
covered with the Kuriyadani Welded Tuff Member in other areas. The upper lava conformably
overlies the Kuriyadani Welded Tuff Member. The lower and upper lavas are made of aphyric
rhyolite lava with 69-77% SiO, content, and show spherulitic and flow-banded structure.

The Anagedani Formation is litho-stratigraphically subdivided into four units, namely (1)
the Nakasaki Tuff Member, (2) thick welded tuff units, (3) alternating beds of lava and tuff,
and (4) an interbedded breccia bed. This Formation conformably overlies the Kasadani Forma-
tion and is in fault contact with Funatsu Granitic Rocks at the margin of the Kasagatake
Cauldron. It is about 1,500 m thick.

The Nakasaki Tuff Member is 100 m in maximum thickness, and is composed of stratified
tuffaceous sandstone and mudstone. The member is exposed only around Mt. Nakasaki.

The welded tuff of the thick welded tuff units is high—potassic rhyolite (SiO, 72-75%, K,O
4.0-4.8%), and contains abundant crystal fragments (55 &= vol.%) such as quartz, sanidine,
plagioclase, hornblende and biotite in a matrix of welded (devitrified) glass fragments. Rb—Sr
internal isochron age of the welded tuff is 68.1 &= 3.7 Ma, and fission track age (FT. age, below)
of zircon from the welded tuff is 63.1 = 1.2 Ma, but K-Ar age of sanidineis 56.3 = 2.8 Ma.

The alternating beds of lava and tuff consist of rhyolite lava, hyaloclastite, non-welded tuff
and stratified tuffaceous sandstone. Their lithofacies and thickness are extremely variable. The
interbedded breccia bed crops out at the northernmost area of the mapped district and further to
the north. It is made of monolithologic breccia with a small amount of conglomerate. The
monolithologic breccia contains numerous large irregular shaped fragments of the Funatsu
Granitic Rocks.

The Kasagatakesancho Welded Tuff is exposed around the summits of Mt. Kasa and Mt.
Nukedo. It is 180 m or more in thickness, and made of biotite-hornblende-pyroxene rhyodacite
welded tuff (SIO, 69-71%) with a small amount of biotite-hornblende rhyolite welded tuff in its
basal part. It contains abundant crystal fragments (50-55 vol.%) such as plagioclase, quartz,
sanidine, ferrohypersthene, ferroaugite, ferro—edenitic hornblende, ferroan biotite (mg=0.25)

and ilmenite.
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Rb-Sr internal isochron age, K-Ar age of sanidine and FT. age of zircon are 67.7 = 11.5 Ma,
64.6 + 3.2 Maand 67.5 = 3.0 Ma, respectively.

Ring dikes are exposed along the border of the Kasagatake Cauldron, and are composed of
biotite-pyroxene granite porphyry and biotite-hornblende porphyritic granodiorite. They are
characterized by the presence of ferroan mafic minerals and absence of magnetite as same as
effusive rocks of the Kasagatake Rhyolites. | sotopic ages of them, 64 Mato 57 Ma, are determin-
ed by Rb-Sr internal isochron method and FT. dating of zircon, and these ages indicate that
they are coeval with or slightly younger than effusive rocks of the Kasagatake Rhyolites.

LATE GRETACEOUS TO EARLY PALEOGENE GRANITES

Late Cretaceous to early Paleogene granites of a batholithic dimension are widely distributed
in the central and the southern parts of the Japan Alps. The mapped district corresponds to the
southernmost part of the batholith. In this district, the granites are divided into three units,
namely the Okumatashiro Granite, the Nishimata Granite and the Okumarusawa Granite in
order of sequences.

The Okumatashiro Granite widely crops out along the Azusa River. It is composed prin-
cipally of medium- to coarse-grained hornblende-bearing biotite granite (SiO, = 72%) and
biotite granite. It intrudes into the Mesozoic strata of the Mino Terrane. K-Ar age of biotite
from this graniteis59.3 = 3.0 Ma.

The Nishimata Granite occurs as stocks in the vicinity of Mt. Jonen. It is made of medium-
grained hornblende-bearing biotite granite, and is characterized by the abundance of por-
phyritic ovoid-shaped quartz and also xenolithes such as sandstone, shale, rhyolite welded tuff
and granite porphyry.

The Okumarusawa Granite crops out as stocks and small dikes around Shinhotaka and Mt.
Okumaru. It is made principally of fine- to coarse-grained biotite granite. Leucocratic granite
porphyry forms a marginal facies of the stocks and main facies of the dikes. The granite intrudes
into the Hidarimatadani Formation and Kasagatake Rhyolites with thermal aureole.

Rb-Sr whole rock and internal isochron ages of the Okumarusawa Granite is 53.3 = 2.7 Ma
and 54.3 £ 0.9 Ma, respectively, corresponding to the boundary age between Paleocene and
Eocene.

HOTAKA ANDESITE

The Hotaka Andesites are distributed in the northern central part of the mapped district and
further to the north. They are divided into five units; that is the Y arisawa Breccia, the Sen-
jozawa Breccia, the Y aemonzawa Lava, the Maehotakadake Welded Tuff and the Minamidake
Tuff Brecciain ascending order.

The Yarisawa Breccia is exposed in the upper stream of Azusa River and Migimata Dani
(river) and around Mt. Okumaru. It abuts the Okumarusawa Granites. It is made exclusively
of unsorted breccia which contains large irregular fragments of the Kasagatake Rhyolites,
granites and sedimentary rocks of the Mino Terrane.

The Senjozawa Breccia lithologically resembles to the Y arisawa Breccia, and is exposed only
to the west of Mt. Kasumisawa. It contains numerous large irregular fragments of the
Okumatashiro Granite and sedimentary rocks of the Mino Terrane. It abuts the Okumatashiro

Granites.
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The Yaemonzawa L ava is exposed only on the northwestern foot of Mt. Kasumisawa, and is
made of pyroxene andesite. It conformably overlies the Senjozawa Breccia.

The Maehotakadake Welded Tuff is widely distributed in a N-S trending graben, namely
the Hotaka Graben, around Mt. Hotaka, central-northern part of the mapped district. It uncon-
formably overlies the Sawando Complex of the Mino Terrane in the southern part of the
Hotaka Graben and the Y arisawa Breccia in the northern part. On the other hand, it abuts the
Okumatashiro Granite on the eastern border of the graben. It is 1,500 m or more in maximum
thickness, and is mostly made of augite-hypersthene andesite to dacite welded tuff (SiO,=62-
64%).

The Minamidake Tuff Breccia is exposed in a small area around Mt. Minami. It confor-
mably overlies the Maehotakadake Welded Tuff, and is over 300 m thick. It is mainly composed
of tuff breccia and lapilli tuff with alesser amount of conglomerate.

The Maehotakadake Welded Tuff and Minamidake Tuff Breccia are folded with a synclinal
axis parallel to the elongation of the Hotaka Graben. Pyroclastic dikes intruded into these
volcanic rocks along the eastern border and the southern margin of the graben.

Diorite porphyry crops out as several stocks, sheets and dikes intruding into the
Maehotakadake Welded Tuff, the Y arisawa Breccia and the Minamidake Tuff Breccia. It con-
tains abundant phenocrysts of plagioclase, hypersthene, augite, and lesser amounts of quartz,
magnetite and ilmenite in the fine-grained groundmass. Rarely it has a xenolith of biotite
granite in the Shiradashizawa Valley. Bulk rock chemistry (SiO,=64%) and mineral
chemistry of therock isin general agreement with those of the Maehotakadake Welded Tuff.

TAKIDANI GRANODIORITE

The Takidani Granodiorite forms an elongated stock in N-S direction with about 2.5
km X 13 km area and extends from Kamikochi to Taki Dani in the upper reaches of Migimata
Dani. It intrudes into the Sorayama Formation, the Hirayu Complex, the Kasagatake
Rhyolites, the Okumarusawa Granite and the Hotaka Andesites with thermal aureole. It is a
horizontary zoned pluton, with the porphyritic biotite granite (SiO,=72-76%) at its upper
part and medium-grained hornblende-biotite granodiorite (SiO,=65-70%) at its lower part. It
consists of plagioclase, quartz, K-feldspar, biotite and hornblende with lesser amounts of
magnetite and ilmenite. The Rb—Sr whole-rock age is 46.4 = 1.1 Ma, corresponding to Eocene.

ABOYAMA DIORITE AND DIKES

Diorite and andesite of Neogene (?) are found as a small stock or dikes in the mapped district.
The Aboyama Diorite, the largest one measuring 1.3 km X 0.6 km, is exposed to the south of
Mt. Abo.

LATE PLIOCENE TO MIDDLE PLEISTOCENE VOLCANIC ROCKS

The Late Pliocene to Middle Pleistocene volcanic rocks distributed in the western part of the

mapped district are divided into the following five units in ascending order; the Nyukawa
Pyroclastic Flow Deposit, the Fukuji Tuff Breccia, the Kamitakara Pyroclastic Flow Deposit,
the Fukadani Debris Flow Deposit and the Okuhida Pyroclastic Flow Deposit.

The Nyukawa Pyroclastic Flow Deposit is distributed further to the west. It overlies uncon-

formably pre-Neogene rocks, and is 200 m in maximum thickness in the mapped district. It is
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made of hornblende-augite-bearing hypersthene dacite welded tuff. It represents a large-scale
pyroclastic flow deposit which once covered widely the northeastern part of Gifu Prefecture,
even though it has heen highly dissected to expose sporadically.

The Fukuji Tuff Breccia occurs in the southwestern part of the mapped district, and overlies
unconformably the Paleozoic formations of the Hida Marginal Belt, the Hirayu Complex and
the Nyukawa Pyroclastic Flow Deposit. It is ahout 200 m in maximum thickness, and is made of
dacite tuff breccia with lesser amounts of dacite lava and basal gravel bed.

The Kamitakara Pyroclastic Flow Deposit is a large-scale ash-flow deposit, and distributed
in the westernmost area of the district and further to the west. It overlies the Nyukawa
Pyroclastic Flow Deposit unconformably and the Fukuji Tuff Breccia conformably. It is over
200 m in thickness, and is made of biotite rhyolite welded tuff. K-Ar age of biotite and FT. age
of zircon from the deposit are 0.65 = 0.25 Ma and 0.92 = 0.11 Ma, respectively. A probable
source vent of the Kamitakara Pyroclastic Flow Deposit, namely Kaisho Source Vent, crops out
near Fukuji. It intruded into the Hirayu Complex as ellipsoidal pipe with maximum 1.4 km
diameter. It is made of biotite rhyolite welded tuff with subordinate amounts of biotite granite
porphyry and tuff breccia. FT. age of zircon from the welded tuff is 1.05 = 0.10 Ma, nearly
coeval with the Kamitakara Pyroclastic Flow Deposit.

The Fukadani Debris Flow Deposit is exposed sporadically around Mt. Iwatsubo. It
overlies unconformably pre-Neogene rocks, and consists of large unsorted fragments of
andesite, granite porphyry, rhyolite and the Nyukawa Pyroclastic Flow Deposit.

The Okuhida Pyroclastic Flow Deposit is sporadically distributed in the drainage basin of
the Gamata River. It overlies the pre-Neogene basement rocks and the Nyukawa Pyroclastic
Flow Deposit, unconformably. It is 100 m in maximum thickness, and is made of hypersthene-
hornblende-biotite rhyolite welded tuff containing a small amount of lithic fragments such as
biotite granite. K-Ar age of biotite and FT. age of zircon are 0.4 = 0.2 Ma and 0.68 == 0.10 Ma,
respectively. A probable source vent of the Okuhida Pyroclastic Flow Deposit, namely the
Suiendani Source Vent, is found at the northernmost of the mapped district. It intrudes into the
Okumarusawa Granite and the Takidani Granodiorite, and is composed of clinopyroxene-
biotite granite porphyry and subordinate amounts of andesite and rhyolite welded tuff. Mineral
assemblages and mineral chemistry of the granite porphyry are similar to those of the Okuhida
Pyroclastic Flow Deposit. FT. age of zircon is 0.63 = 0.12 Ma, nearly coeval to the Okuhida
Pyroclastic Flow Deposit.

LATE PLEISTOCENE TO HOLOCENE VOLCANIC ROCKS

The Late Pleistocene to Holocene volcanic rocks in the mapped district are volcanic products
of the Norikura Volcano and the Y akedake V olcano Group.

The Norikura Volcano of late Middle Pleistocene to Late Pleistocene age, occurs in the
southern part of this district and further to the south. It is composed of numerous lava flow
units, however only three units are exposed in the mapped district. The three units are the
Eboshi Lavas of biotite-hornblende-augite-hypersthene andesite, the Jukkoku Volcanic Rocks
of biotite-hornblende-pyroxene andesite and the Yotsudake Lava of hornblende-augite-
hypersthene andesite, from older to younger. K-Ar ages of these three lava flow units range
from 0.27 £ 0.02 Mato 0.06 == 0.01 Ma.

The Yakedake Volcano Group is distributed in the southwestern part of the mapped
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district, and is divided into the following five volcanoes: the Warudaniyama, the
Shirataniyama, the Ilwatsuboyama, the Y akedake and the Akandana Volcanoes from older to
younger. The first two volcanoes began to erupt in the middle Late Pleistocene and their
volcanism terminated in the late Late Pleistocene. Original volcanic topography of them is not
preserved. On the contrary, the last three volcanoes almost retain the original volcanic
topography and their volcanism continued from latest Late Pleistocene to Holocene.

The Warudaniyama Volcano occupies the northern and western parts of the Y akedake
Volcano Group. It consists mainly of lava flows and subordinately of basal tuff breccia and
pyroclastic rocks. It is made of biotite-hornblende-pyroxene andesite characterized by the
presence of large plagioclase phenocrysts.

The Shirataniyama Volcano occupies the southern part of the Y akedake Volcanogroup. It
consists of lava dome and pyroclastic deposit of biotite-pyroxene-hornblende andesite to dacite.
K-Ar whole-rock age from the lave dome is 0.09 = 0.01 Ma.

The Iwatsuboyama Volcano is distributed in the western part of the Y akedake Volcanoes. It
consists of two units of lavas and two units of pyroclastic flow deposits as followings: the lower
pyroclastic flow deposit, the Iwatsubodani Lava, the upper pyroclastic flow deposit and the
Oodana Lava. The lavas and pyroclastic flow deposits are made of pyroxene-hornblende
andesite to dacite.

The Yakedake Volcano is one of the two active volcanoes of the Norikura Volcanic chain,
and is well-known because of the A.D. 1915 eruption, which dammed up the Azusa River by
the mudflows to produce Taisho-ike (Iake). It was active during A.D. 1907-1932 and also dur-
ing A.D. 1962-1963, but incandescent lava emission has never been recorded in the historic
age, and only ashes and pumices were supplied by explosion or phreatic explosions. This
volcano might have a dormant period of more than several hundreds years before the 1907 explo-
sion. It consists of the following eight units of lavas and volcaniclastic rocks: the Siramizudani
Debris Flow Deposit, the Kurodani Lava, the Shimoborisawa Lava and the Ekakedani
Pyroclastic Flow Deposit in ascending order. They are composed principally of biotite-bearing
pyroxene-hornblende andesite to dacite (SiO,=60-63%) and subordinately of olivine-pyrox-
ene andesite (Si0,=59-61%).

The Akandana Volcano is located at the southern end of the Y akedake Volcano Group. It
consists of the following three units: volcaniclastic rocks, somma lava and lava dome. Volcanic
rocks of the Akandana Volcano are made of hornblende-pyroxene dacite to andesite.

Along the Gamata River and the Hirayu River, the following three volcaniclastic deposits are
distributed: the Hirayugawa Pyroclastic Flow Deposit, Hitoegane Debris Flow Deposit and
Nakao Pyroclastic Flow Deposit.

The Hirayu Gawa Pyroclastic Flow Deposit forms relatively higher terrace along the
Hirayugawa River, and consists of non-welded fragments of biotite-pyroxene-hornblende
andesite. The source area of the pyroclastic flow is assumed to be in the southern area, now oc-
cupied by the Akandana Volcano. The carbon-14 ages of charcoal from the deposit are
11,300 + 170y.B.P. and 11,600 £ 210 y.B.P.

The Hitoegane Debris Flow Deposit forms relatively lower terraces along the Hirayugawa.
It is subdivided into lower debris deposit and upper debris avalanche deposit.

The Nakao Pyroclastic Flow Deposit is distributed along the Ashiaraidani Valley and on
the eastern foot of Mt. Yakedake. It is composed of fragments of pyroxene-hornblende andesite,
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and *C ages of charcoal ranges from 4,500 to 1,500 y.B.P.
LATE PLEISTOCENE TO HOLOCENE SEDIMENTS

The Late Pleistocene to Holocene sediments in the mapped district are composed of moraine
and outwash deposits, terrace deposits, debris avalanche deposits, talus and fiuvial deposit.

Moraine and outwash deposits are mainly distributed in eastern slope of the Hotakadake-
Y arigatake Ridge. The deposits were formed during glacial periods of latest Pleistocene. There
are typical cirques at the upper part of moraine distributions.

Terrace deposits are distributed along the Gamata River, and are divided into the higher
group (t,) and the lower group (t,), even though the latter is only poorly developed.

Talus and small fan deposits are distributed along the Azusa, Hirayu, Gamata Rivers and
their tributaries.

Debris avalanche deposits are distributed along the Gamata and Hirayu Rivers, and are
subdivided to five units by their distribution and lithology.

Fluvial deposits are distributed mainly along the Azusa River, and often attains so several
ten meters in thickness.

ECONOMIC GEOLOGY

Lead, zinc, copper

In the drainage basin of the Gamata River, there are several Pb-Zn—-Cu ore deposits of vein
type and contact metasomatic type in the Kasagatake Rhyolites, the Tetori Group and the
Hirayu Complex. The Kasagatake Mine was conspicuous among them, but all of these deposits
are not worked today.

Hot spring and geothermal energy

There are many hot springs around the Y akedake Volcano Group, namely Shinhotaka,
Shinhirayu, Hirayu, Kamikochi and Nakanoyu Spa. Systematic exploitation of geothermal

resources as a national project has been operated since 1974 in this district.
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Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.

1A, B Zadrappolus ? sp. R38303

2A, B Zadrappolus spinosus (MS) Furutant R38091
3A, B. Spongocoelia parvus (MS) Fururant R38091

4 Spongocoelia parvus (MS) Furutant R38303

5 Spongocoelia kamitakarensis (MS) Furutant R38303
6 Spongocoelia spp. R38303

7 Spongocoelia spp. R38303

Fig. 8 Secuicollacta spp. R38091
Fig. 9  Secuicollacta vulgaris (MS) Furutant R38303

_Fig. 10  Secuicollacta spp. R38303

Fig. 11 Secuicollacta vulgaris (MS) Fururanmt R38303
Fig. 12 Goodbodium sp. indet. R38303
A-DFEZ 100um: 1A, 24, 3A,4,5,6

10um: 1B, 2B, 3B, 7, 8, 9, 10, 11, 12
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