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FRHEEAL AL (E2HR). Thbid KAr FRECG7 4 v a bTy JEMRDPS, BBLES3-2
Ma OHITICHEE - [SE L. 205 BRbIE AT 5 b 0BT KRR T, £ ORTIA
I, RO T BT 5 - e L HEE SN 5 (LE @A, 1983).

e, T )T B - B ARSI PO A < - IR &, JTERO#IL-
A I b L < B T D (O YRS,  LEMEETROMRE, LRmHE A 5 sk
BRSNS EERBLTN S,

o B8 SO T (2 ) I, TR 6y “RTRGUIN” OF AT o % REHE, WA

mhg@ﬁ\ﬁiﬁiz SRS, FoR X IEOHOWEY T HILEMEE NS D,

e A K O () - ER, Th b, R T B B LA THE, LEFIE
R, BERLFA Y4 MO E LTI O B R T B I OB B2 B, T



LEDY Y, RLELSTT 2008 LR XFRERY €, 2 ORFIEARBEIRF O FEEhD 5 ik
BEEMHT EHE SR TN (&F1E0, 1976, KEiE2, 1984). FHEREMIL, 20 K-Ar 4£4430.654
0.25 Ma (%[ - (UM, 1977)C, EFBEER L FHAED, 1977), FEHPHGRE - AR, 1977) L &
NTW32, 74vyvav Iy 278MR030.9240.11 Ma 2571, BHRMAHIOAEERLEECE A
v,

AREHIE O R HIALE T 5 R KINITEFHEEI» 5EB L 1A 505, BERRIZRSIT A0
gk, FRkLE, dbe s, BEFKLE B akiliE, ERILKLED 3ok b, h
Zry “HHEREXLT Lo LoFEERY e ok s (REF, 1984). AKREHIKICIE, BB kLR
O CHHFREXLT Y 5 BRI, BTG HWHIRE KL Y s TS, B
KILEOFEE Y < b 5 TP NS 7 Kk UEROFTIELY ©H 2EILERSE D, ThFhEk
RO BB AL TN S,

PRI, e UTRBIFRICHEEL, WARRE L IRAERE SICKRBIEN D25, BE O &3/~
BETHS, BN O SRR EHERY SR IR, BEEE-TnD, —F, RRFK
AE B 22 5 Uiho PNENIC I AVEHERR 3 50 L CERIE A TERL L T 5.

AXTEHIE CIEHRBOREILNRETH 5. MREMOR G IR BET 3E LA T LFRICITE
MrEHLTRY, WMREEOEXHEN.

73, HERICIEGRL TWARWS, ®ILTERCZ OB iE, —E L TRl e — L G2 - a5,
1977) b5 Wi TREE ST 75 (T, 1981, 1982) LIFEh 2EH DO v —LERFHL TW 5. &H -« AR
(1977) (v Tl b, ofbn—a, Bl — QUL EHETE), 55— 5 GEEHEE) o 3
BizKS L, TRSICONTRMLE %7 T3, Hhe—nbShizbon FE# 40cm
DESIE, EHT 7T Th 5 RIASERE (DKP) RO B A LIRS (AT) 55 7 5 T 5 = & 5151
LTns, 46, Blle—2BTHOBRKLUR(ZVAZL - Ty va)Bhoorarors v va
VT o 2 HEREREL, 0.3440.05 Ma 2S5 EREEHL (BIRBHR).

PEHS T, BRI A - T 6, EEFROKEERGAEO T i2 8w T NE-SW FH Kk &
NW-SE J5 o 88 W EEBANEF & 72 o 7= (A, 1969). ARiEHugiziX, o5 H, NE-SW
FEOEEOITEWBHBEEL, BEEAERTNWVEMET LTS RE - AR, 1977). 205 5T,
B LR O BEfR A 3 S LA FW B IR b BIES K & {, MIG7KEOTERICEE U CES ik o9
FICR RS2 L, WEEE T ICEMEMEERY 2T L, =il b h/hom N ic B & 4
ELHTNS,

PLER 7z X 5, ARRIEHER i3 h AR fokd (B9 330 Ma) & 9 B AL EH i B 2 KR O th /3
RKEAEPFHELTBY, FIRIOFRLEL ) REHERE R B THRAZE > TN 5,

m. 5 b1 B (ak)

FeE (fn gy - R « BRIR, 195743, TREBEANGITICET 5 AR AR T, AL R Rig R
ENEFFDR) R SL O E DR LT b, BE « BRR(1957)ic Thied, AR “HRREENCE”



FI3R RBWNBROERET - HEETOLREEETOLEER

it 2 o 7 & (EE%) | HiO RUS 2Bx< 100 433k
No. { 1 2 3 4 | No. ‘ 1 ‘ 2 ‘ 3 1' 4
SiO, 49.06 | 48.36 | 46.60 | 45.90 SiO, l 51,47 | 50.76 | 48.96 | 47.59
TiO, 0.92 ! 0.80 1.89 1.06 Ti0, 0.97 | 0.84 1.99 1.10
AlLO, 18.82 | 17.01 | 13.04| 12.56 ALO, } 19.75 | 17.85 1 13.70 | 13.02
Fe,O 4.42| 4.20| 3.56| 3.24 Fe,O, [ 4.64| 441 3.74] 3.3
FeO 5.75 1 4.40| 8.02| 6.87 FeO I 603! 462! 843 712
MnO 0.14] 0.15| 0.18] 0.19 MnO . 015, 0.16| 0.19 0.20
MgO 5.00 | 8.42| 7.49| 6.58 MgO 5.25| 8.84| 7.87| 6.82
CaO 4.01 9.47| 9.80 | 12.14 CaO 4.21 9.94 | 10.30 | 12.59
Na,O 5.74 | 2.14| 2.46| 3.34 Na,O 6.02 | 2.25| 2.58| 3.46
K.,O 0.43| 0.06| 0.34| 0.81 | X,0 0.45! 0.06| 0.36] 0.84
P05 o.10| o.12{ 0.15] o0.11 PO, 0.10| 0.13| 0.16| 0.11
H,O(+) 3.90 4,17 3.73 2.85 CcO, 0.97 0.16 1.73 3.77
H,0(—) 0.72{ 0.53{ 0.91 0.68
Co, 0.92| 0.15| 1.65| 3.64 | CIPW 'norm
S 0.05! — | o013| oot | o } — L so! o] —
Total 99.98 | 99.98 | 99.95| 99.98 c | 419 — — —
i
JS— or | 2.67] 0.37| 2.11] 4.9
1. & AECERIIE ab 50.96 19.01 21.87 29.31
%‘mfﬁg%‘égmﬁﬁﬂ“ﬁ% GSJ R26855) an 14.09 : 38.44 | 24.73 | 17.51
- ﬁ%i%ﬁ%mﬁﬁ(MABSIOWOB,GS] R26856) 1 wo — | 878, 600 8.49
3. FvoA kURENIE ‘ di{en —_ 2.89 3.79 5.25
. Ig;éﬁ;fg@ﬁﬁ;gwmsoz,GS] R26857) s o 0.49 183 | 2.74
Ut B K EFERER AL (TY_107, GSJ hy{en 8.38 ! 19.12 | 15.81 7.14
R26858) fs 3.80| 3.25| 7.63| 3.72
Ol{fo 3.28 — — 3.23
fa 1.64 — — 1.85
mt 6.72 1 6.39| 5.42| 4.87
il 1.830 1.59| 3.77] 2.09
ap 0.24; 0.291 0.37] 0.26
cc 2200 0.36| 3.94| 8.58
J D.I. 53.63 | 23.39 | 26.72 | 34.27

It

BELL, MBS BIRER CRPE L, SAMRES TR TREESE L. KER, AR
Ly X0y v IUE (A, 1962) SERKEERE T OF LA - ¥ o eE LM - uE, 1981)
kb, TEERKR(Upper Viséan)itjg 326D LI TV 5.

AMERIEAN T, RBEALEBO B IURTRAIT A b F 2B LT d, HITHGARW LI
REDFAGIT B B2 Y, WABHLEEOTHE(ESSmUT)2HET 3. ThbOFBARL, —#
&M N65-90°E T, b~ 50-80° AL T3, EBRHT « WAl BiERE) L olic RRREECEER
(RS BRI ) BT - T HE (A8 2 L) 3 L, K@ L BCGEIE L OBMEIRIE R o v,
Lirl, AELBEEEOENHRUER - ERECREERERRS Y, ZOMICKE 2BBOFERHE
EIND.

FEOREHED, FRAERESUCEAREVELFELT 5. EF CaLEBESHRTHY, F



10

&, &G, fhaim, 7o F /A, REBAERER(EN), RBREEY, Va—os vy ETT
W5, B3 RIFETE 2B OIESVEL R Lz, HoO 30 EEBBE ST Si0451%, ALO;
18-20% 729, RIEARBRECERENFEE T o2 eBEXTFEERW. EL, 7Arh) B8R
BROWTHERAMERREORELZEBT2LERDS. DT, 2028 >WCTHEMSET D
BEHEEATS.

BRI EE - BILTRARTENIFE, SIUARER S E L o B o #(TY-454, GSIR
26855) 4R T -1

ke s AT, RE2mm ofELT0BRREE 2RV 2B B (FRII0%ME). T T
i, ZhoofEIRE2CEERLLTEY, #O,M@-@%-mé@dbuivvxx%k
7Y, MHBERERBANESL TS by vy — Y3 F—2BHR LT3, HEDOEHEHELEYIT
NTERIRE « B AL - RBESYOLEERCIVBERLIOATVS., BRI, VE @#E%Mk
MEAR(EFEAIN) 2B, HEOEESL - BRA - BhUAE - RBEZES» LAY, Zhb
PEELREMEFNERLTCS, ZO0ZRRVPEOGERREFEEZEAL TV 5,

BEFE  BILHIRART (MA 83102703, GSJ R26856)

BIKGE s BET, FERICRET S, ZREOMREE IR, %;EEE T U F BﬁE —FIRA- &%
RAF-Va—a227 v ThY, EToMB»0, HEABERZ ZRABBCHEETD L O
tEZbh B,

V. RRHOH - HAER

v. 1 % #

R - WAERE, AREHIROIEE LERBICOMT 5. —RICENE-WSW~E-Wokmz &
L, dkddniE~aEf+s. P HEBERIZCF»— b« TRE - WE - HE - AIRE - BHEEE
s AT VFEBEA M AN, ARERVERERIEMC 2y, ZRERILBO/NENEIE L,
FIESORWBICRES FAE LS. BBDERH I 2, BROREEOEEBLEH THS.

REEHIRO ALK 21T, BREBROEBEFICWE « Fr— 1 - XS - ARER EOR/MRA 27
vy 7 EEEYa TROWERT Y HERY—BREBASMNT 5. BREEEYEIAKER L T
KOO EREMIRNIC bIAL 2T 5. BEBL 20OEH 3 VRBE AT 5 &R0 /NUA
BB ORK S F « AR &3 BEE _EBiE CH L T\ % (Apacur and Kojiva, 1983).

ARENEHIROERE T - HAEES GELT S MIEEE —IEL TH 4 KiTRT.

T B A Bb
V. 2 /NUEJIE (Kb, K, Ke)

BEBEFELLTERAEEFv— b kd, ZRARLELEAREVV X BIEICHES. NG
(1984) i3 IUTHEERT LB O R RS L v XIE BT OB IRAE/NEE X Y “ERET-HE MR L A &



KRR O L\ + » wAERFOMILEY X b

[

L EE

FUSU-
R ADTIOLARTIANS Cc O
N ODONT S LINIDS
L
@ 2k
= =
o=l (o]
gz Za
A9 N —
~ MN =4 Mm
=4 x O
M& & M A]m
- e 22 g 2 Z @ g
e N ] = =
e | N 8 |Zaz24 - =] l.&ml
mmm mmm il m w“\ a &Mmm b Zz $E2 .5
T g 3 z 4 138°% 3 g sE4¢8
g © - ;S = : B s FeETS | 8
# | = o s 4 & ", g 2 |§5¢3 5 £ i SO . m
7 [ & B < 8 7] R .2 R h
W) % £ g . y E 52 ;=588 & 23 fEREY | 3 3
8 5] 5 Z > < _, 4] oS < TS S8 g T s - 8 S .2
K| ® 3 525 g § E g3 °3 S R R =% §ZFE% B % 3 1% E
< £ . 4 ~ HFF =2 At w bS] ©
o= a s e 2 £ R 8 DA T [§% %y .5 B8 o3 SES . oLe 8 g8 L& =
S < Stz 4 3§ 2 A 8523 .8% T3 5  Foaaf sk £z § 5%
h 3 & PO = - - £ (2@ 8 g ow 2 2 < B o £ == g T e o
2 g . . . = Le L 3. . g . =NE bo I 5 8 3 T s .
.u N T8, ST ET e 3 = 3 55 g E¥ iy N fiffifid<on PR RIS AT R PR A - I
B = PR -, ) . =T . . B8 3 28 3 .S . @ ;23 g e w - g 8 B w 8
: io4 . 638 4 _ a8 d §8928 TR _Bfos€6s . o |55ELEscssbiYSisbe et iR ARt RN g0
B = SEETEIETERR & TSP h ISTEETERAE 4 g I3egfgirielre 3 |SRFIRSRR 88, V%7 8% eSS, ou st
= -~ AR E- R g a8 .eel s o e DR - - P SO - I I == B~ - - S ORI s=SS3ST 333 3§ gE9Es
B A T8 i 8858w ebreaasi 88288 i8icdessgsacrscffenaent mmzukwm.muk.maﬂwddmuasMIolowwwoomwhwwcm
g EV 2rg e SR S50 e B ap ) o S oo a9 eI B NS N N R - T I JIEIZTS lllaM”a S Qo 39S L. 3 S 3 38
28 &S AENTII g 3 s o3 3ggsd .8 38 8 8 9o ° 33 3333 I Do uw s3I FTYY Y S F.e 3 d 8 TE8S"w gl a 3%
E SR R R R N N N R R R L N NI R R E RN IR IT SR E RN RN R AT
IS P E e i PR TR E SIS E S Bl BT AT T Tt i ISS8 33 i st sSS SSRsS5sss
R R N LR R - I A R A - i S S o eI NN R R i S S G G IS S U oo AR S RS S - R R R R
I | JMP 259 o0 ° L] L] ° ° °
" 260 o0 e o o0 °
" 261 ® [ N
S 2 " 283 L] ®
3 " 262 [ [
— ! 4 ” 462 [ ] [ ] [ ]
” 464 o [ ] [ ] [ ] [ ] [} [ ] [ ] ®
nl 5 " 463 L ® o o ° o0 . L o0 o0
6 " 318 o [
2% S IR 11 B o S L S
7 317 ) D)
< | 8 " 484 e o oo o o ° ° °
9 " 469 o o
&0l 483 ° ° ') ° ° ') °
L 708 | | ® e e e 88 e
ol RPN 707 ° [ ° 20 o L) °
13 " 284
~ el s 710 | ¥« °
15 4 712 L] [} o0
L g . LA H S (U
17 " 782 o000 o [ [ e oo [
18 | SKL 02 ) o o e o
'S 19 | JMP 373 o [ N ) [ 0000 O0OOGOOESE OGOFOOF O
— | 20 " 473 ° e o [
w2l L I O R LA/ d
wn | 22 " 1717 [ X} [ ] [ ]
< |23 778 ° ° X
— | 24 " 775 * L ) e o
25| 781 see o
S N 1 5 N N e e e e |
" 780 1 ° ° Y N A
27 | SKL 05 °
28 | JMP 569 | ) o
29| 568 o
Z |3 v 116 | | e
« 31 | SKL 08 )
32 " 09 o
— |33 10 °
34 " I o
S E AR Y, I -
36 F/Z2: ¥ Y . 5 e e
~ " 03 L4
37 04 o
| 38 | JMP 372 [ ) o
39 " 467 o o0 o
P40 v 566 | ee..2
" 0 1 e Y A e
41 " 779 * . °

N g (1984)

o

ADpAcCHI and Kojima (1983) ;

*

Ey

Loc. 13 D{LAEAZEIZ Loc. 12k [ TH 348, Apacur and Koyima (1983)

ERTVRVEDIRARTIIZERE L.

5

CRALERE S
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52
JMP 467 (PR) 77

Jvp 26250
JR) ¢

Oy L IMp 162
Shk%w (JR)

~ JMP 464 (JR)

X B GES
B, wEors - @4

X BE B

JMP 318 (JR)
?JMP 319 (JR)

D
SKL 02 (TCY e
Ral
44
iig
300m

53 0

BN ELIELSCBIE V2 FRAHBERA VYO E -
BERTA— by 7 (Mg, 1984)
JR: ¥ o FHREAUEE, TC: 28R =/ Fyv MG, PR: B HEn
{67, ss: iy, sh: H#, ch: Fy—1t, gst TRA

Z8% 0B

17

72 LU

V. 6 Bk & =
(Ds, Dc, Db, D)

ARJB AR g AR
BT 5CaFR/OAT
VOMEB T D, AR
I ALFEES AL (L )
PIORS S EERL, A
ErLABIZEDTHS. B
HEE BEEH-VL AT
e Fmm -3 km (2 g SR NE
&Il s F o — b BTRE
CBIRERED AT v
(A VR MY R) & F0UEEN
TR MR TH D, EA
DARMYAOHT, $10m
PEDORERSDE, +T
WEAFAERERT, A7Y
THEBORG R p T EAHR
« YV MEIEBT 5HO
5. Led-T, ENL
TEFv— b BKE - ZR
BOZEAVAPIAELT
R UTe, MO FRAR IR B
FHEF T, ¥l0m kow
BEeERFY— DT my s
B, B TR IR L
OIBEOEETITFET 30
DX B IS,
T O BE G I 2 B A D /N
B <, ERCHERE#ERE
15, AEidesEo R
MBI bIE < L, B
R« FIR(1957)iz X B/ N

D
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£, COBBELAOFEERLE BERFCERT S OHELEYMCEALLT » FIEEMRE O
DEBLEZLND. ERREEEAED EETEERAL Y 7 2RI EboT0s, BEPLH
500 m DL EREN S S BERIAZ L MRV, BkEOAE-BRARSLFTICRED NS, Z0Xd )
BATEITT  BEREBOEEAEOBEE NS 1.5-2km tRATEY, ERMEEEREERBO TICE <
RIELTWBZ 2 ERB LT3 (HBEKER E-F-G 5H18).

BRE BOREIL, BHA A RS RI-D) Rt —y a—Y 7 o MEBEI-2)2EDOEN S b
¥, TOEAFERERT, EROKEBOWE LRETERY., HEIRENC &L LT, WaoELY
ELTOBEADORBRIC ZRRELBE SIS Z L Th 5 (Apacur and Kojma, 1983), = o fhix
RN EREOHRE T, EEMCEL T I 154> TWS, 207 I FIRATROBRARD D,
TEREERRLTVS, TROLHBINRE-BADZEHE IR L ORI 2 RY & B
D HEME TR TRBER LCESA TH 5 (KR -3, 4).

B8 &/ VBB R USRIE/yH « SR8 L1308 B H LIS T L Tw b, ZhiconTit
HEEEOE THR 5.

V. 7 KE&H - 4R (U, Ub, Ul

Ak, HMEMETRECES ST 2EIRF v — F(Uc) L ZRE(Ub) 2L L, 2O/MPED
FRE (VD RUVREEZFAETZHETHS. ABOREZ EDZFEVERF v — M b3 EREVUE
BHRY OMBELAEZETLSE, LAEOBEBRBTH TR, S0LIA"EBEFy— b eZER(-Ua
R F v — FERBITERVWDO TREASP « TEBOFx— b LTl Fy—LoHT
REZHEDRNLOL AW RHERHAAKE LEE TS Y RRF v — P BRI, <
ZEROMFLEbNG. Fr— MNUIBBFERIBEL TV S,

FEO KB, NVENIED b DIHART, RIREEMES Z L B8P, ERMBORESBLVE
WS, URE BT I AR R R MO L2 S BEHITE 2N 3 R). FLREE D
EREMICEEL, BCHANKBARVZOEIMIRTE {BEShS. RBOXRENZERDO LD
EWOHEREZ VDS, 2372 D OEG RN UENBO XEE (Kb) E—H e EX THRERFF L 24,
Fr— b EDRESHROBPEET 5. BAMNASHFURFOKBE ERCE, Fv— b ELEREDHIK

IREDTEAEL, BAIED (1962132 DRIKERND Parafusulinasp. ¥ BEL TS, RO A
KAER S TRABEITERTDS 5. KBBEFOEREARARRUEHFITIL, & 80 cm KiLET 554
$ERIREAIKEDEABE S FEET S, MigEdmiba @ K2 1L Pseudofusuling isomie Ico (ApacHr and
Koyma, 1983) ¢, “BIRHIO GO TH B, 16o(1965)1z XL, Pseudofusulina isomie iZ3LBED FRE
TE IR O FHEN AT R O FORKECFHEENRHER LA L ST,

KBOF ¥ — b 5NRERETICE, KEBOBEEHECHED/NHESEIE T 2 Eh TR
EHFT B, BIEPLAPL L9, Vo FHEEEE - WEL IV EHNED D ORI L IZBIRRET
BREFAEOOLNEEELHS. LUK, MEOERAFPZERICT, »oBELLELOREL]

ﬁ wl

3) T2 IHTES S, P98 EFELTEHETEORBRF » — 25 ¥ o FTREBOKBRIEEZHE LT 5.
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ES5R T/ RIERIRE O (LSRR U E — PR

No. 1 2 Ig. loss #FR< No. 1 2
; Bartk
Si0, 67.6 67.6 Si0O, 68.63 69, 40
TiO, 0.44 0.37 TiO, 0.45 0.38
ALO, 15.5 15.1 ALO, 15.74 15.50
Fe,O, 1.08 1.16 Fe,0, 1.10 1.19
FeO 2.35 2.02 FeO 2.39 2.07
MnO 0.06 0.06 MnO 0.06 0.06
MgO 1.49 1.23 MgO 1.51 1.26
CaO 3.62 3.20 CaO 3.68 3.29
Na,O 3.27 3.13 Na,O 3.32 3.21
K,O 2.95 3.40 K,O 2.99 3.49
P,0; 0.14 0.13 P,0, 0.14 0.13
Ig. loss 1.21 2.35
Total 99.71 99.75
CIPW norm
= PR Q 26.83 30.36
ik 25.3 27.7 ‘ [ 0.69 0.26
wyER 115 12,2 or 17.70 24.37
HER 49.5 47.9 ab 28.09 31.97
BER 11.3 10.8 an 17.30 8.56
#8E 2.4 1.5 hv{en 3.77 1,22
“fs 2.85 1.07
s mt 1.59 1.52
gﬁfw 1210 | 10 10-° a 0.8 o 48
ap 0.33 0.19

1. SERAMEEH BRI RIS

FHAE A HESE H(781110-1, GS] R26859)

2. SPERAMIEEH BERTEMIES

EHFE E (781110-2, GSJ R26860)

AEE R B EXEAY) 2 B (FO)

HBHEME: &8 5
SuiBaTa and Nozawa (1966) TIIAEMNGE LIRS, T— FOHOBREBEB) I DERELD X 9
T B, FHENEE O X CBFERIEAE) X 0 T BY MiFicod CEH L, JE-E7E 5 i
R fEE L REN700m, EEN0mO/NERE 2+, EBED HAEGER 2EE, BE0
FAEM300 m §i#icblo TRBERERAN V7 2 VARELIRETHS, /INUBNETE CEASn
N60°W60°N OB A% b » CRIBOMELFERAFTCENTWEORRA NS, T/ EEFOEBHRT
) FATHEICOEY L EHO/NEERNE D b 5. RED K-Ar 458 (BEF)iE, Sumara and
Nozawa (1966) iz X 0, 86+ 6Ma LI LN TWBEA, BEDEEERY Xk VEFHETHIF88+6
Ma k/2 5,

AEEE L UCERIR-5E8ER - PO ANE SR REREREIIE» CEBREN S, LIELEER
FEECHEESBREMOER T L AR FT. BRI UTORGHEYE PESE), 7
754 FRCABEDOMIRE D, AEIRDICIE LIIZ LIS O B8ORS R RS h3.

AEOEEMIZIE, ABNICES 2-8mm ORAER, -3 mm OFBRER, -4mm OYHRE

4 REOEHHIEFEFRET 5 Fo 0 VBN THRER) R ol&5 s 55, RFRCEils Tuviv,
5) Ap=4.962x10-°yr-1, 1,=0,581x10-10yr-1
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AL NSO LD SR &
BRHLNDL, Z0iEh, EX 35
mm FEOARNGHERE S L3
£,

AEORFHER 4 REHZ >V T
E— FOFefTvy, 20955 280K
oW TS R O RER O |IE
BT (5 RRUCEITN). &—
R B TE R ORI 7 n
» hEh, AREEITI2-14%%RT.
TERGY E LTCFF 8L BT
B, FOEHRITIE. BEERLLS,

N . . hUkA #HER
FENLN T LITHREAMEN 2 SI7E T GUEHBIES (BA), MILEHEREES o T
5 . o (D) ROTEERB BRI B S n e R E(2) 0 E
t Rﬁfu%f 5. 'ﬂ:%fﬁﬂﬁiiﬁ:’ ® — F%HEE B EEHOIHE - f4aid STRECKEISEN ¢f al. (1973) iz
BABILS LWEFRWT, 13ER N

RELESEADOTHEY LY i

DB,

LT e A8 O REBAR (LESITREN I >nWT, ETOWRL RT3

BERAA A BRERERNGE S, ENFRSEFES, EiE 1585 #3 ¥ ¥ %1(781110-1, GST R
26859)

HREHELTHAER - FR - RER-ANGLEEL, *OoB2EE -V IRF-HEEIL LR
DHMPMNEET D, CORPBEKE« Phar s F U OHEEERRAREIROERSEED
ODABEHEYLEMHERLE LTE RN S,

ARTREERCHR A OBRECERIA TR Y, BRPEEB-WE2RT. 2R X=5%6E,
Y=%#Bt, Z=BRE-RETH5. CHIFMCHELLMERACILIELIE00)cR725 #
THEESEDOND, BRERRBEARIRERDEY, MEBOMEEERFEEPTORERKRER
CAREEZERLEERLLTEEn S, 6, X=RkEEA, Y=Z=%KBaTh5. BK
FevNhave@AERRBLLTED, BHCR-oTLELERBERERELTY3. SEFRAERK
RIBIRAE i & MR 2 R T 2 B E R /RERR L K& D, fiERT7vFy -3 =
L2 TREELEETL, ANE - BER - BRKOPUARLELLTEL. HHRRETEERTEL
FAVIrv—2ED A5, FELPEAF-ERES L OBMEERCKRIEHS, HERS —
WREEEERERL, 77 v L, BREHBETYT, RERBRAVPIRE - BEFL LD
AR EER TS, PV ERBET, MEHEERL, -9 A MEEEFTETIHTH B,
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CaO 2.88 2.88 2.35 1.55 CaO ;2,96 | 2.90 | 2.40 1.59
Na,O 3.31 3.29 3.28 3.11 | NaO | 3,41 3.31 3.35 | 3.19
K,O 3.42 3.50 3.55 4.36 | K,0 | 3.52 | 3.52 | 3.63 | 4.47
P,Os 0.07 0.07 0.05 0.03 | PO, i 0.07 0.07 | 0.05 | 0.03
H,O(+) 0.87 0.18 1.19 1.09
H,O(—) 0.48 0.76 0.55 0.35 | CIPW | norm
Cco, 1.24 0.01 0.19 0.98 Q 30.80 | 31.06 | 34,06 | 35.62
Total 99.77 100.33 99.78 99.92 | ¢ 0.53 | 0.09 | 0.31
S W E DIEERRE | KFRTY | JIEEFRT | JoERT | or 20.80 | 20.81 | 21.44 | 26.43
b's ik A URIHE (1982)) A4 Aspas 4 ab 28.82 | 28.01 | 28.36 | 26.99
| an 13.82 | 13.92 | 11.58 | 7.69
T KR wo L0.17 — — —
¥ 8.4 21.2 18.9 di{en | 0.06 — — —
BV ER 5.5 9.1 13.1 ‘ fs 0.12 — — —
HEA 28.0 19.1 14.5 N {en 1.02 1.15 0.99 | 0.43
S gmar 6.1 2.6 11 s 2.18 | 1.98 | 0.88 | 1.30
TEWY 0.1 0.3 0.0 mt 1.45 1.69 1.97 | 0.88
®E g 51.9 47.7 52.4 il 0.61 0.67 | 0.50 | 0.29
ap 0.17 0.16 | 0.12 | 0.07
L. FRTA A S EREERE(TY-171, GSJ R26863)
AT - 2 rER, AR D.I. 80.40 | 79.89 | 83.86 | 89.03
2. WECFA A MRS (MB0051203) A & BHT LR

hd

FRECEISREREDCE (TY-13, GS]  R26862)/A % ¥FITA 4 %
4. ECARAEREDCE (TY-37, GS] R26865)%i B FAEAS

OMBEFRL, y=F 4 Ta5). MAREFRELEWTRLZRBICE 2, & 1mm ik, BHE
BELFITBELA LR35, WThIRBERUORBEEHC I > TEEHRLLL TV 22 LA
HZv. ZOIBHEFEREIC OV TR, Eng 5 Fsss 0 ,Wos  (SRERE A S BEFIE L) & EnyFsyWo,
(z—Fq4 Mo 2@HoKE RS, ARNAFIEAERYBEATa s FREET S b0 L,
HMEREATOOERD AN, Wwihd, BLAYRRSLBRRER LRBELWOESHCE DL
Tv3, BERBCE2E8EHSY, 1 >RERI-2mm ¢, FF « FERFEL L, s - Fgc
B EE (BE) MV BEATEL, X=@:AVER, Y=Z2=B60s6aM4zr~T. fiHn
KRS THOBMER VP EOHIT TH DR, BHERERP LHTRBRROAR - ERE(ZLTH
CEB)BO 2RNABEREROENTHS O, PALARERBEOSL) I, MO TELIZEL,
HAEA o a v 72w, BHEA(?) L BEPOELAHC LI-> TRRBLBERZI LA T3, 0
WRIRAHEHL LT, FHED - BLAFRZTERL TV S

BE, BV IAMNMERRVCEEOMERERAC XD, MABORE - EA» HREN 523,
WREEZHBRCAEL TS, FELV Vv X0BIOFER IR I D 20lET, BEEABER LM
KEREEERT 5,
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BERANTSEIEOMCEEREIGS - A« BT A 4%, EEDE (TY-13, GSJ R26862)

FROMETA V4 MEBERKE(TY-17T) e b T, BEERH (BRRESmm)cER, RERD
PP EZ L, Tk SIO KRR EATY B (B 7TREUBE2UN). MA(REBYRHFES)
BATBOARAEHRL T, HICBELHKERY, REBEEY, BRAAARECEDboTwv5, BV EAR
SR MEBERL, ERFLABEBLTWS, FEAEHCE, ZECXYBhAL - BRAR
EpArcnd, BELRREGNR) L ANGTBATHEANT) R, wFh bEMEs &R L, ik
WOPBETHS., REIEMAET, BREBEZRLTYS. ToflodE, BERIERN ST T
VR RERTE, EROBEFREKE(TY-171) & Kitdin v,

CREIOBREER « KE LY RICE 2]

AR, Ax BN NBASE b b DASEAIC I T, 1 - 2km OIS 5. HUAL(P 3 - 5 mm)
DEFERAICE 2, AREEMEL (W1.5), FERESFYTAITH L BERRE T, BEASI bR TH 5.
AE Ly X ER 10-20 em T, 1/3-1/ 50 FERERT L OBE . AE L v X3 5 mm Figo A%
cBEARUE lon fi%O 5 YV EAOBMRBICEATHS, BEEIEL B om-30 cm T, #OFEE
i, W, INBERLRLS, SLREZERTEE, MRDIRE, FECEEKERETHE. 0O D,
PREEREREOERIL, BAR 0 m KETHZLORDLY, JKEGRT, 0T — PRI AZELY,
B Y &R 3%, BER2UY%, BERI%, ol % THD UM, 1972; FUKEUKIKREI-1 £H).
AEE L EHEME L OBEHEORRITS 06 20D, AEHARE)NN WO BRI O S+ 52 &
2o, B CEEMI Y LRPTHOBEL 5D LD THALH

CEEIK fEREEH Y
Total Fe as FeO AL, AR TE SRR O TR
—ZERALFAE S E R E LT A
THETPEE (0 7355 H & B > &
) C, 30-50mEBE AR CHEH LT
W3, KEREZBEDF v — b« BE

« MACETSFEEEIE O AR (R B %
5cm BE, A FE & 10-20 cm)
PR —X I BRI E
WX N7 FEIKABE T 5. K5,
WERLFELLBRYL L, EmRes
NTWa bz, EEHEEOE/AIT
BfE T2,

e
B FRILVSREEEIE R U U SN S > MgO—2:4k (FeO)

ETTY 3 =N
Na,O -+ KO R 14155 8 % 0BEHERIC RS, A1 | BV AR, HRETRRAR &

HEHOMAGEE (Yamapa, 1977 RUSEOREHT X 5) - Sl TS e M )
Ko T ARamaK: et al. (1972) 10k % Emm%mw [ B & LTRSS RTRIC A <

Naz0+ K0 MgO

AT B RARVATERE K 5 8 (LHE

10) ¥k X ARETIC X B (FIRE S ERD.
1D RSO b LD C R L it
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A LTDIREBILTRY, SMEbER L EEA CHEFNTHA (U &, 1976; (L E « W H,
1983). /e, ANEHEHLEFOBERI Y 0y A BRSNS 2 2 7 A UK B IK 5 8 (BRE
B, 1979) & b, BHMCERT 5. ZTh O OBRBERKAE, 27— VIOBUGOTEE T2=y b
THY (FO6FR), roofEETTLE, B 70km ELE, R 40km icEl, FE&$ 1,000 m Fifs
T, WRRACHIETRE b K KRR Th 5. AABFORIEL LT, BTAAREEO A
HW%%%WHE%H% 1976) & i gu i o AR/ NI (U « T, 1983)0, A7 &b 2 fEFT2E
fEhTW5, REEHIEORUERERIE B, REUNRHX % 5TR &1 5 KFETHERY ¢ 5 5 7 RE
PEAR &V,

VI. 5 FHREKSE (T

DiE

EXHR TR

HREKER B & SEHioBlENEROFTRINAVICSNAL 5T 51E0, FEI LR
EAFRABY, FR-EHBKORENB, FRFAEZEMT, RETE LR, A% SRR
e CINRB T S bk, ERFRA~OERIEICZ LS, B USRS E & B
WREEIKAE EOBERMIcHBEL TR Y, BEMNREIFA—DLOEEZ LS.

FhiE & OBIF

R T, ABEERINDOOERBIZOML TS, BEEEEAEBRIC L - THENS D,
B BT MO BRINBHBRIREBIC L > TEbh TV Ak, THELOBRIIAHTHE. FE
JIZFRHEAOTE IR Tk, ARO—TH 5 EESEEIREN Y 2 7R REEDOWED FicH;
STV, TR O T, ABEECHIUBHERKEY B> Tn5, ZOMEIRD I CEES
NE0ERHELEIFOMEROEE THS. = 2T, BEN0m O H S Tt LRSS E (T
A A MRS @ Ric, REOBEEICEOEAEE- AR (R Som MUT) # 24 &7 58S (EX
50em) 23R Y, HIC 2 E AR U IiRCEEEIKE B (B & 4930 m) 2388 - T 5. BEASE AT O & M
T N25°E30°W TH Y, ZOANIEOMILBREEIKEEO —RKBE LMK TH L0 0, KB L TAD
PRI ICA I & OB, RARBE 500, BEBEHNTHSH.

B&

RO EESIN TV D ES IR L AR WA, 0mi B2 5 2 LifEW V. PIEs
P B Ti20-30m, 352 Bdbh o BEH T30 m G, MO HIE b IEIERIERTH 5.

EHRUER

A, FECEEORERER KBRS R e L, PROBERERE, RUEROEHAEE M
5. BRI, MBI TAH 7 AEO LD b, AL THETOEW L0 E THA Th 545, LIELIEKRE
Bbs b TPBE L LET 2 BATHSE,. ThbO KRBT, —MRICHERE (ERICTEE
BT, ErrIIRT4 v 7HBEBLTVALONE Y. ThbEENLIRHERIT, BARI
cm B, FEEE mm BET, Fy—b B BEERET - HERBEROEFOES, HEERG
UHEALT 4 3 MEOBHEIRE, FEXE, FEE ZIEEERTERCERE (ErRE), PIEE
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#OE HHANER, ABAMED BENEGCO v— vy 7 Gp: fiises T Kpgsk Wk
KBIESERE Ta: SREKAR WO RLEEERE Uc #v—1t  Ub: I B
F: iffg S.Z.: B (AR BA0-©: AXBR

THIE & DRIF

ABIL, —RCERRRERS 52 EO TAOKRIEHEIKER-O Lic#i-TR), ZhbThiE
LTRSS E R LTV S, UL, o TRAR VERMICA L Chick Bbh 3 FREIKA
B2 RNT, AEVHEHENILIEERERALEIBARENI L, Lad, 208, MIIERERERS
DEREED T L EZ RAHERBEIEL BTV RNI LR EPD, REHERCRETOR
REABER -7 THS 5.

rei, AN LACMOERAT « HAE L, KRICAS b, AT IR - B A
BEESBRAEIEBHETET L, 520 RINEH > TEA LEERBEDIRERICE > <
THERTWS, AL, ENCEECTEGHEFRE RBET 2Mo05H 5. UMAATEH LK CX, RER
REBOWE (Os) 2 BEHEE - TRV, TEGHEHBERICEAL TWa, ZJNEF LED REMAER Y
OETE, BEJERBO Lo« HEBOZRERE (UD) B> Tna s, ZHEARD RES
E3 2D HOEG S RIUMEMREBNIC L > TRKE () - TR L2 b0 THA 5 (528K 0 H#t K
ORUCHENOXR). KERALEROEETY, A& ZHBEE(OWTFRLEE) b1 2- 3 moOEEY R
TTHMLTRY, ARRIFREABER T HESN S (FEBROHED).

B

BN LI A EE T, AH» BB E COEEZENR500-600 mp Y, ZOEWANRTRT
ABIZE > THRESNTWE 6, BEXi2500-600 m3 #8252 LIdRELTHS. Lind, ZH5OHIE
TABIRBBLRIEA~20-40°HEHMORIFREL R L TRY, ERFMOWBIZX 5D E LB 20 2T
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44

PR @ ZEMOEESEB I oW TRET 5.

BERANA TR ERE (848 - FTHANUEN, MER L OGWMA L V9 100 m B3E, i
= (TY-37, GSJT R26865). (3 8%, FBMRUEMV-1 2.

BT, BARN 4mm, FHEQY2mm T, FENEBCIVSORE. FEAZAERY
LHERWRT, BRI ImmEi#ed), FECIVHBERCYRBEEWELBECEL TS, YR
FRENKObORS, BRI2mm T, <—¥% b RIS, BECIVHEHL, ¥,
RBEENESRCAEL TS, ARERVEERRBESEREEL, v ThIRZ I om BT,
PELIVAFHFRRBEEY - RESTLEE, REGRER S, RRKESHIOH
BERRBEEETOATHS, REREMEET, ¥ IXRFOBEHENHAK TS, AE 1 X
i, MEEMRAETH L, YORFEOBINFEORE LV BRENHL, BERELvL
MERERE R TRT ARKETH B, kB, ZoRBcR, IKPEOSRUT)oRERN (BRY
RBEIBEEAL TS,

(E-SovheAn)

REFZ, WAAFARE, FLy R - FREE, FSRES, oGRS ROEE R & i/
SR B, BIREATRE Db OERSEETR. Ly R« FRER CERROE FHE) <
i, MBI WIZEIRI 0 mich i » TAREAERT 5. ZoHEMHE, BRI ampli#dbsnizzh iy
NIRRT B OB P IO B OGRS T h B, BT IS L A EREBT, BHEICE )
FRABER - RTH - SR - WA LB ERL DN TV, SEREMAET, ChasIar g
v 7HBETRL, 7 ARBRPLRLER L, BTEREIT 5B N5, HEREYOHE « FERL
EIZOWTRFEEHEE DL LW, BEOKRENREIIC X 238 HE X N45°E, 20°NW 2R L, =5
MO LRI T, S E50mAE L S D, OHIKOAN, SR TR L KRR
BO—ET, 1o0r—J s 2=y hORFEICBET 5 IRRIHOS T 5 IS 5 5 0%,
HHEOICBEBERRG L TN =), I TRV,

(35 B S TR

G, TR A (2 B, FAREHHEROMBEL SICBHT 5. 205 b
FTAMREILA X 040 1 km O3 (ERHI61BH0 R 3oL E L) KB 5 30150 T, BFICEHE
T4, FEZESHIOmT, N4°E, 2°NWoOEEEZHF L, k- TOEEMLEEGIICBT 5.
BIEE 72 5 AR B, e D R P S DRI & CEAASEL L, BN | o
F—F OB E o TEAY, TATEEE 5 5 (MHV-2). FEOSRBBRASBE L v — 77
BALNBD, LFHAORGERIZEE LR . RO MERENN AR THY, BT T
A ORI SED bNB, ABIE, BB TFTACEEO KIS L R B 5, B
BT KB b B I AKEHR T <, AR KRR O B o0 BB B AL L A N A
ey — SHRWO—FETHS 5. AFS L TFOEEH L FBCERE LTS L0 b, 150 L I2IE
Dy =Y 7=y NEBRTAHREEERD 5.

st

RIEOEEA & X BB L R AT AR ICE < 3 L, AR 042 BT
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T % (MERER A-B-C-D £8). SEoftikil, BRALGOFREDETCHE S h, 2 TikER
N75°W TiRIEESTT2EAEL b - TRILEREK SR LEML TRY, FAEEbELALEEL R
V. Z O ADKII00 mEg T, HBIERERTERE O/ NEE B0 m) 2 HEL Tn s, TEIRME
TRMLBEREKARD 2, SO/NAREREL Tns, FEEOHKL EZiEHFoRmGRc
B b, T OMKTEASEPICH - 8 « EROGAR (BFIRLD IEE L Tns.

AEE, I, BRIRGARWLFEREEEL, HHEOBREDCES, £EE LESEEYE i
ZYVEBLEATHS, £, LELE WETHEQAEWE S0 (EBR). UTrARMERICSW
THEHRT 5.

EREPISRECE - BEATER, BREALFOMELEH (TY-390B, GSJ R26869, KRVI-1£MH).
MRS N ARKT50-60% % 5, 2oBLE, BER>FE>P ) ER>EHEHEOET,
GiEEESHitTL s, MEAR, ERImmE T, HREEREL L, MBI 77 F T4 b=
TryForvTREEESELL, FHCIVRER - RBEGYLRESERCEL T 5, ARkiL,
WLHEFHSmm T, ABACLBEEERYT. VVEFRE, Ef 1 2uan v, ARERREZEL,
BT, =¥ A P BERE LAY RZELAY, HHEEYE, EEI12mm o ARERE
BL, B BRAERETHEBFNBYILLTY 23, AER2S, BAE(—HAKNE ?) & MKy
END, BEHPENEIZ NSy, AERRBRET, SERSBE (W& 0.2-0.4mm) #RL, H#HE
WHORBRBMEIAECHEA >V I REA>EHEEYWTH S,

BEEEE  EENEEET OB BEMAAER ZREALFHEE(TY-3%9A, GSTR
26868, 17K KRR 1 208).

REG - BT, »rIBHEREZTI w5, BREYORELE, PV RER>HFE>HFER
SHBEF(?)T, HEESMOMER 0.5-1 cm BETHS. AV ER AR EC LIWET, ~
—Y A FEEERTY, FLIBELTYS, ARIEEVERAZC LARE T, LiZ LidkikeE
EhEOLS. FEFTRERFEEREZCL¥EERT, EECIVHENRSZ0hoM LR EE
CELTwS, BEBEVR T, RS2t EboTw 5.

VI. 9 TERSEE N HESEE (Gp)

TERBEE R OERIERL, RARSCEER Uz IGBET 2 2B - TERTOSRE LT &K
TEHBIE P B < 3735 (BMREBM). Thiz, 2007 « EROBE,S, KEKD 320701
— 7RG bh 5.

(1) o - FER (1 H A Huig o SRRE AR

{2) FERGED (R ARAT) Hulgk D AT AEARAE

(3) WEEs CERT - LTl ) Mg AR

B - AR OIRE IR (5 BALIREAR)

T OIURAEIRG, BHMTEMAEP L, BF, SESTRE, ALUES, REARERT, TR,
FIEFiZEL, I TREXUTETESCEDNS Y, ZORGERTFHE) M EIRTE (RiEHER
TEHERP) CHOEHT 5. ZoamtsiiE E LTHARNKTERINIZS 50 T, B OERE
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FRAMKIEAR L5 £EH14km T, EEEKAN50 m, B/NOmyi#cds &fe LBl
IRV HURE R L T 525, Maickhs b, £k NS0°-90°E ol TEk L, WaMicEE
KEIVHMLTwE L 25055, Eio, DUBERSYTRNERE S Ze03b b, FEHIRAXE
B AERMHEOERBEE O F RS, RINREIRO W HERB & HleEN 5.

Z OTMRENRIE, —IIC, BIRFACHE & BT - AR L OB o THEAL TS, Fi
bbb, AEREIEMCEF v — b« TRBCRESH - HER EEE, FHlC Ul IERERKESE -«
HEREIKCE - AIUEFRIKE B RO K IEEER(VL 78) 03 STz LTREABRIZS 5. L, 1
FlFTRFy—beVa 7RREBLEOERMcCEAL, KBATHRMB CRIASEDIC, 2R 4E
AR CRABROMETICEALTWS. AERZI LELEZH L FTRTHOBBIC X > THH:
&h, Big, FUEBERCE > TE»NS.

AENRO ZEMITRELE 2 52 525, EMBOBITE ClASESEE» 672 5. I FHIO AT
BRIEERER B AR L Th 58, BEVERTLLZ L, LIELIEHRERERD ST
L, —HITTEAAEE (R - DEOEFESDI AN 2L 8L VRBITE L. DUTiRZALON
KEEARICONWTEHRT 2.

ANARERTERIE (71 v ¥ 3 v b7y 2ERRERR) : PAAEAARSIREGE (TY-324, GSJ
R 26871).
RRFEAEFCERABEEL, WREHME2E00%E (FRIL) T, zolbiE, FE>HE
F2hYER>EREBEYOHTE S, FRER2-DImm oL LEREE2 AT, SEFEE
E2-bmmoERERELL, TrvFvr-F YT v 0EKRERL, REEEREFECTDL
Y, FRZHEEIYVHAEREZSBICELTVS, HVERIES S 0mmoERREARL, S
PA MEEEABRT, CADCRPHACIVELITFEL T, H§ES W, BER - AR
FRET, BS2mm P ToEREAL, ZHEEI VI EALTRATRIER « RBRESESD L L 0%
AU EDb->Tv 3, AEREIME EHET, LV LEHFEOIIER - MER, hiFoRK
RUDPEOEZFEEERI)» 615, Tofh, BIRASEHE LT, S - BhATE Y=y .
BWIRF e & &8,

ATEES B FHE R AL R EIE (TY- 1, GSJ R26872, hRVI- 2 )

REGEZEL, B — e (l-2mm 8E)c, 20 20% (FRER)E 5D, FAbOR
i, AE>H IV ER2HRERATHD. ERBEHRILKPET, TRTRREAGHLLTVWS. 7
EMBITEM T L LEMBET, MEOEC I AERNESBEET 5.

F R MR O TR IR A

BRI - I, FH2E, FECE)] EFEgic, N20°-30°E oEfa R L0ARNI% O BIRA ST
T35, fHx OBROEIZ20-30 mO L OREW. Zh b, ERRECEEO S0 O FRIHTICEE L
THAL, TERKRAE - MIIERERAEOMBLEE, 7, ERALT=8BRRLUBOF ¥
—F KEBOWA - HEEZLVEWTWS, ThbDd s, iy AE0boREE LTRSS, F
ZIEMHEROCZREVEFOLORFEL LTHERATH S, Eelz B inicid, Ul INEREIR S
B % B IEWBEED 255 L, N40-50°E FEIZIEY, 52 S0 EBTE L <BHEh Ty
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137°15'E 137°30°E
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et

v

26°ION

T-HT  J§

- 36°00N

] D60 ‘
RS ARRE  LEEARES BAGSERR RSP TERE MEEHER REIMEL D
TEE-ERE
H34E BRI R O o BRSO ERFEECATER OV o S E o IWEEER
0 A7—VIIOWEEE WA T— VM OFACEE
K/ AENE G:RpFE H: 25 U8 O: kB D:BER U: RESP - HER ISWA OB BN ES
U7 fE, A, SEOMETEEHCEFIIES(1975), RUFHIES(1982) O@ER &z TER L
50, AL EROYTERENOAE LD TEA S, INbLOERIE « AREEDHEERT -
HERHIR O IR EARE R T 5 b0 EREAR W
P ER i D B R
T OEIRE, EAEEES SEILHEER T THM L, KEBORS & MIUBRERKE OB &
#2 WS (— 2 EWE) IV N F ORI T 5. ZOEMIE NG°E D b oL, FLLTHE

BB OEIRTH 585 TOBROBIRIC L ) BRMERR AR E it > T 5.
VI 10 1 'H #% &
ARSI O BASHACE R, B, FEE L EREE L e b s (34,

EAE, ERET - HEBICH LT A THER-TARBROFRBIMREIRC X > THES L, F
HR TN ARESHE - TEO Lic#->Tn5. 2L T £ff L LTRICmD» TRETS <
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EVW MOSHEFRL TS, 2L, L&V ORI RE KNI X > TEbh 5 2w, X

LHPBRN.

FHEORI TR, —RiITdE 70~ 20-40° BB EEANT 5 AIRHEEN XN TH Y, THEDR
R T RBEOMACEE ST 5. ERBEAHBICE I NG 2B EOopO RIS O
HOPBHLTWS, 20k 5 2ilE ERIIRIEEOBEAL #5 Bt oBE - e ER+
40T, FOEHOMHL, Ty s v Iy JERENVLIE 2L, AELERYLEZ OO
%,

Rz LT, EAILGE IR AMEE - ENE-WSW FEOBBORETHE ST ons. $hb

s FRIWEIRO + <Rl o #uk (2 XNFR) T, BTSRRI S BoER B~ b %
WIZIE L A EERIIN E 8%V, R ERESR c HEBOLRE LOR(REGE) b A VE
ETh5h, d5OCRMELTWS (BBREUHIR). BET i Ez RLEERKEED L X
WHEMBE THRER TV SR, ZOWEEERART, 20 FlEER L 2fis (02277914 b)
LioTng.

FEIMRERO B, E&Pn b 400 mOABEINERBIKEEBREL ML TR Y, Jkilo
e BABEIEERBEL S/ L TRy, FERT - HAEBr L3RBT Sy MUTHRL
T bEZ DI LICHSEERERENS Y, RUBEMSE ENE-WSW SoliE (B)ic & - THBREHA
AR K & W, ZORTBEEIIC - T, BRESEE L TOERIE L IBEINT, o500
BWE T wy s LhD, BECL S RERAEELETIEE >0 THA ). HERMRERIZ LEROE
AEPICEAL, @l LOHERIGERED L WEREFR L T a0, RO EERO ZE 2R
HEAESREALR L EZ NS, /2L, FBRIFHOBNEIC XV BRsh, Fioehdiiiilms
HRICE 2 B & (RARRFEK) bR 55,

MEMAEUE TR, TEEES - HEB LI E-W HAOEE-FEHBICL - TE S TRY, =

HBIR BREAEEROCTHIBEET 2EAEEO 74 v Y a v b Ty 7ER

I~ - A EQ‘ 3
ARBQTRER BREAUREL 555720 |eRiE & £ il TR Y 7 Y
A | s — —— . T ‘ig(Ma) n zs B R
TR ps= B pi= EFT&%:? = %%}T;&z (Ma)| e/ T%) (M) | (cm?) u
=X Ns| X Ns[X S =21 ZNZ/ZS ¢ =nfcm | =X ° (ppm)
[l H
TY-825 { Zircon| 4846 | 3.03x 108 ] 1822 { 1.14x 10 4.39><1014“ 951 | 69.6 ! 2'2%_ 24 1.60X 103 130
TY-87 |Zircon| 7711 | 3.20% 10| 5084 | 1.28x 108 |4.33x 104 925 | 64.5 g'g(y 33 |2.41x10-% 148
. 0
TY-316| Zircon| 5399 | 2.95X 10°, 2254 | 1.29X 10°| 442104 964 63.1 i'?o/ 36 |1.83x10-% 139
[ )
TY-824| Zircon| 6239 | 1.91x 105 | 2844 |8, 72x 10° | 4.36x 1014 938 | 57.0 Z'gy 31 [3.26x10-% 100
0%
Af=7.03x10-17y-1 E: BRE7A v ¥ av - bTo2)

1. T=596x10"2dxZ Ns/T Ni

B2, e={(I/yENs)2+(1/yI Ni)*+(1jVE Ny}

B3, U=5x101x pijd {BL, Iravilibh Tty Fr 7 Sh 5 ERERY 8 pm & E)
TY-325 5 7 A A+ IERER S GRLAER B . A< BETRil, $EyE(GS] R26864),

TY-37 ; JSUAERER S CURNIESER ST8). #1BFAARAS, FHIELE (GS] R26865).

TY-316 ; LR PAGEES. 1 A EFEIR(GS] R26870).
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Abies
Tsuga
Picea

Pinus (P.subgen. Haploxylon ™)

Taxodiaceae
T.C.T.
Saliz

Alnus
Betula
Thalictrum
Sanguisorba
Artemisia
Carduoideae
Gramineae
Cyperaceae

Monolete spore

AP-1
AP-2
NAP
FP
FS
MS
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FOR KABTHMORROWBINT AT F T 5 (RE: AV 7 - =0 = A RS
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32 I\ Z1 T e \F 15 L 2! 3
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HHER | sins | — | L | s |(BD
BB ps= K| pi= TR R TR (Ma) | (¢/ T%) %l (cm?) v
=XNs| Z Ns/X S |=ZNi| E Ni[ES | ¢ =njcm? =X Ng (@) (ppm)
0.9 1.74
1{TH-47B 222y 257 [ 1.48X10%)| 2293 11.32x 108 4.69%x10% 1095 3.1 (1'20/> 31 X 141
se/0 103
0.3 12,63 T
2(TH-56A [P zy | 111 [4.22x10%| 1141 [ 4.34X 105 | 4.69% 104 1095 2.7 (10'4_0/) 35 X 46
Sk 10-3
0.11 1.88
3|TH-1F Tay 84 [ 4.47x10%| 2550 | 1.36 X 108 | 4,69 x 1014 1095 0.92 (11457) 36 X 145
o0 103
0.05 3.62
4| TY-446A | v a2 43 | 1.19x 104 3538 19.77x10%! 4,73 x 10Y 1125 0.34 (15'6}’/) 34 X 103
! oo 10-3
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NTWE, Zho0BRP D, AHEEHOROTIR LSRR O EME(2.4 Ma ) LR s h 5 28,
# 7 A ERERIE O Kaena event # 7213 Mammoth event {25 S5 FIHEME L BE T X 4200,

B
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b L AR ) K-> CROBROWEEZ T O bFED L. DL EORES S, KIERN
BIKAR CARE VY AT, BT RIURSKESER Clde <, —BFR~FM 9 KEHERS DK E
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LO—HRREIEREZT TVE, ZOEMERIECEH, XHIEROHR L B EA R IEOM
AbLEENDS., ThHEFOF A XF—MRIT 2-3 cm DITONS L 0BE W, £F (1976 MS. )iz X
WETES &Y W2 > T REER OBRENERT S @SB bhd L), HE (1977 MS.)
yxScamiNckE and Swanson (1967) D5 HEVy, SREFEAREHOERE L coREGFHEFIC L ¥ Ak
PR OWMEFMEHE Lc. SEIEILAT - F U HERI L 2ERER L F4RIORT. chkihld
BIEREOFETABHE S5,

AKBHHEEYORIETm BT FCE L 252 L, GEER « AEEFOF A XDOEFH ~ DKM,
HELR — VHEY LA ~ORES AR TR LTWS Z &, LEOREFMOMES AR EERETS
&, AKRBFROBIHE SRS EETEE 2R T TR AL O BHA GHENR) O3, 1 2EBED
R KUOME LRSS, AEBRPERTT « WEBCHRET S b0 2k E LERRICSEE
oy Z L, HH - FERBHEOEBBE L LML TR BRO#EL KL TWS,
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FIoR  FHENKAFRAED R O LR KPR O (LR U — PR

bt % # ® H,0 #k< Bl
No. “ TH 56 TH-1A ‘ TH-1B No. TH-56 } TH 1A ( TH-1B
SiO, | 68.04 71.72 “ 69. 44 sio, | ese0 | 7303 | 7105
TiO, 0.64 0.25 0.32 TiO, 065 | o025 | 0.3
ALO, 14.82 13.82 14.10 ALO, 14,96 | 14.07 | 14.43
Fe,0, 1.90 1.03 1.30 Fe,O, 1.92 1.05 1.33
FeO 2.15 1.19 1.52 FeO 2.17 | 1.2 1.56
MnO 0.08 0.07 0.08 MnO 0.08 0.07 0.08
MgO 1.27 0.48 1.16 MgO 1.28 . 0.49 1.19
a0 3.31 1.80 2.33 CaO 3.3¢ | 1.83 2.38
Na,O 3.44 5.71 | 3.54 Na,O 347 | 378 3,62
K,O 3.25 4.05 3.86 K,O 3.8 4.12 3.95
PO, 0.16 0.08 0.09 PO, 0.16 0.08 0.09
H,O(+) 0.44 1.34 1.80 : !
H,O(—) 0.30 0.28 0.24 CIPW norm 1
Total 99.80 99.82 99.78 Q 26.64  30.36 |  27.62
c 0.01 0.26 | 0.08
*— FHLER or 19.39 24.37 | 93.34
P # 0.2 9.4 9.6 ab 29.38 31,97 | 30.65
s E ® 29.8 20.2 15.0 an 15.52 8.56 11.22
B o= — 3.9 2.0 en 3.19 1.22 2.96
Al A 0.3 - 0.3 hy{fs 1.48 1.07 1.37
2 H® R 4.2 — — mt 2.78 1.52 1.93
BABALTE — — 1.2 il 1.23 0.48 0.62
% % W 1.0 0.1 - ap 0.37 0.19 0.21
BniE — 0.1 — i
F[HESGTEE 70.8 66.2 71.7 D.I. 75.41 |  86.70 81.61
FEENR 0.6 — — ‘ -
& F 99.9 99.9 99.8 SYE IR

TH-56(GS] R26874) ; LA EBIET 7 ¥ MEREEK S PHE) KRGy, FHE) RG0SR 5
TH-1A(GS] R26876) ; RREHASERE VY X (L EKBFHERYD , WILTBR S EH RS
TH-1B(GS] R26877) ; AREHREETBAED P A O AREERERRAEAE L v X(F L)

FEETRBBELY T LIRS 7 2AMEER 2213 TWRwvss, RE VY XOBERIHY 7 2 b L THEREHE
WERRTHRORR - BROEAEKIZELL TV,

SEEBHEK (FL12R)

FRAJA L CIRT OBEF 3 THRER L 72308 18 (TH-56) ik > W b2 A £ 7 - 7c. Akt X v
BRI AEEELVRWIEHDOTHY, DEEORE LY X2 EA TV, RIBOLEMRE,
510, #968% <, TAB VICELF A A FOEREF LT3,

BRSO L R

LS % 17 - 3B L R—REHe>W T EPMA T X 28REM O I 24T - 7. {HER XFRE 4
BB RHREE LR LoD, D Ang 55 FKEED Ang ~ BT 5. JAKE Tk Or 24 % 4
Fl# Ory E25%, THhRHVEREESHEL TRV LZERLTWS, SEEGIEEA
E RS & R S 37134E EngFsoWo, OfRERY. ¥EES b ERRICHME LB /NS {, Eng
Fs16-18W0gr05 DEEERIC S D, MgO I B Lo WIRIEG ITAY 3 5. $- % V(LI & U TRESKEE (Uspyo Bl
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?"ﬁ) <‘: 7’5’ /%% (Rzoa 7‘20) Egﬁ

4 BB SR 7 4 A N ARSEEIRYS (TH56A, GSJ R26874, [MAIVI-2)

CGEEHY  FAENFhL A, FEER A S

CREBBEHDY #EH29%. SLEL « FEET - $RMA (DE) « B3« B « 74 V880,
GEL LT X LB ERPO UAKRE LTET D2 RS, AR EIKE OB AR HE &
NEENDL, ZoE» IV vFERRAEEPIAVEERS. ARAAMETOEEL L REER
BEPZEhIZBEERL LTATER T3, %k, PETH S5, EBREREETTHER -
EAEGERAL L Vv ARVEBETFCEENS

CREY BBEDOFVIARRA I na—2%v5 4o 7 EEERT.

MRPA SRR 7 4 4 MAFSEIR (TH104, GSJ R26875)

CEEHY  FRAE IR 25 3 AVERE 1860 m (U o R H MR Mk ). FHE KRR HE R T, b AR
v ftE & h 250,

R ARk 4T%. HEF - REETE - LBIRG « WK - 7 7 v 88 - B TH 564
LREDARBEEGERY, £, TH0A LESTRAMTESAE L, TORBERKE .

VI 7 HERAEHEF R OUEIR(B)

FE, ARREHIKTEE O BN A 2 b ER —Z I oA T 5 /ANEREE L, B0 A A
EROSHE BRI SHm T 288 L it o) bhd (§E43K).

RO/ NMEAEEY, FEREO = A NTRERIE GATH, 1982) k) T I W icEikic it s, e
U CETRFRECE 2 & 72 B M 3 i T 5 0% — ol « B RUPHE LK 2 B, b
BVRINLEE S TS, BT L TW5 7, KIUMIBIRAH TH Y, BRI R CER
BEEPEAEP) D XA HPLRVEERE V. BIUARRRE -2 =R ik, RAIES 20-30m
OFEHT, THEHRBAICALLEEREEA 2V TRBEEY, ELWKEIVWEEEZ 0T A4 1 b
VARV (PR | Ko Re ) 2 B > T 5. RILTHA TSR HER O FH4: ) KB MR 2 A IR 1 53 A6
THLERERL, BHATOERPL, MEEEHTECHRTHS LHishs.

WMOMBERL, 2RLLTAHB L, P - AR L BRRECEE R 51 5 — 2 S WE R O i
DOMEGE T 2ILAFHIBOEHILERICR > TRIEL TR Y, I LOBENRTHRE 2> TREDEY
ELb Ll LETIRT 5.

HHOSHER AR T 23A L EEROMELLEEMEIC X v B AL, —EICEERORE %
EIRRGHERRE L TWD., ZOBRETRTRRSCEHE B> T 525, —H T, BREEHEL O
FICIHE N KRFHERI TR S W B T4 A4 MERE BB 2 NETH L i3d 5,

FERFECKE-BRAOBEALRIEE L 5720, BORIREERRET 5. WIRAICRE L mm §j
BOWA B AFEREED bR, 72 LiIE LIERIAED bhs, SEERE TR SREso Ty
Yoo —REH(EE 1 mui) 25, BrtoTMicAa) 7BIES 2m) BB E L Th5.

— IS ATT BAYEED K-Ar 4545132, 0340. 20 Ma (554 - (U, 1985) T, MEHHREICHY 4
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s BT AL 57 b AR (Km)

#® ¢ KUK ),
& AR (Ny)
i
%
k=)

TR FHAEKEFEHERY (NY), KBEEERERE (Cy) RO EFRIMEHER (Km) oBRERy 27 v
F @i - FHENAEER, BB Ny o LirEAMI Gy LY, ShbEBIDIAAT Km 2%
Z. SRRSO ZRE O BERRBUESRTHE L TH2 2 EBAMESh TR Y (FIREe, 1977), &
FOEMRIELTIE L,

TREL A DABLZRE B, SRR -2 ERIE G £1250m (TY-163, GSJ R26748, K-
Ar FEAGRIEHREL

H&HEAE LT, ®RLImm UTorAbAA(IS-6%), 1mm pTo%@EEE(2%UT),
IRAPB(I%SUT)OMEANTFET S, ERCEBEGOMERLED NS, —HMOPA LA
FRABBHEAT 7 F A MELTw3E0, MERREACREAOEEEMCED> T3,
PLRAOAAR B LA RN ELREFTLTEY, 2,85 () EEORISHEHE>LORN L.
FRAPER - BREG - FAHFER - A EARYR DR OBHEFT T A0 6RY, BB AT
BB, REORBFEHLTE, FRAFE 7 YVRAFAVEBERLZENRZDLN S,

VI 8 FREFEEIKAiE (Oy)

RIS ) 13, S4B B, R AR BN S 7 A 4 VEO
KR T, MR (1976 MS.) 0 THOTKILIRE | & [HOMKRA) &bt bo L+ 5

K FHENFR BB RSO L HSTHE 2, 1L A 07 L - P A2 U5 5 00 T 1 /R
Wi A B R iE 0, FOITHEATET S & 9 400 0 VHEIC B 2 M e b AB AT 5. B
ARNEFT8mThH5.

W AR5 IR, AR T A SR C P AR & BB, — RO S i
B AR B 1 0 SR A IR HERR LT 5 0 58 R 5 15 (H475).

HIE O FHER A - PR % T B FALRE (B 1-1L5m) mbrih, 70 FEEICiEeE 0.5
L5om OKNTERSRICEEN TS, 20 LAEIBE-HEBES R T KRREEEY (ES 7m
DAL 2585

KRB 3 3 I E- T ORI B 72 0, — HSICH < VRS L e 28 5. = O RRISRE D
ERET S L, RBABARVRT, MRS LHEOTH - REANE - WEBELH R0, ZOM
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BAROZEEKRE < @R EET O ARSI T 10-30 cm @ 20 FESHBIRNE 2 1080g &
BAEL T o 25 bl R AR, LA TITALRR D KAk FHE N KRR & B8 5 BT
i, FEL V2 m B0 em OFE I ORALZ FOIRRESBRES i,

Ll R~ 7oy Aife, RBHOREL, ARASLAFEEOEDIC Y » URRENIBEOREIZ X -
THEUESMEHEEM TH D2 L2F L TW5 (RH « 7K, 1977),

VIL 14 LS ke HE R (Km)

&%

FHRES R - FIR(977) 0 [EBAR] L R—Th 55, ZOEMASTICES T35 1
0B L bIBEROMA Th D, ARE T, ST (1976) ZhEn, ARHERIAE b IE
AT B A (B ERIE R IR O B HBEIA) O 43 > T, REOLHE AV = &
L5,

AHFWERER « BR(1957) 10 X 5 TERAIEE] © 5 bRERZINE LRk S b0 ROFE
5 (1984) O [ETERFEEIRETE | 1272 5,

8%

AR LA R N0 L SRR 2 BRI LT, BRI - 321« AN R
70 Y UCIE < R B (4300) . ATBHEAN T, BIETILT S & A R BT « 22 0T B
F L FE o MERTIED, NMEERSMAILEIIC L LD bNRE. ThbOafRE, BEYL
DA & B TR HIEHICE S A b, BRTAL L D AR - SRR E R AL
DU E L MH L BRI TR Y, FRJIRICEER X T,

A HEREHI P || KT HERE I BT OBIEAME <, AVEJIHE S O H AR (M8
HUIEPa) 129 B % K 5 10, THLCIBEA O K Ao Bigs & < RE LTV 5, ARIERSEN T,
VERT + S AT I KREFRHER O LT & 7t L % Bh A b F eI I B 2 T A7 L C
w5,

S HER O ST R L, 25 1P G 12640-670m,, $34RET T 690-830m, BT 1,250-1,510m
FHBBIREFIRIANP - TEALTWL . FlAED SHEROEHEE ¢I1Z 1,500-1,700m & BEEH
B

BFEE

AU AL RO 1L T IR A 2 S (IO RIK A « AR O R “BED” L7
THE 2 57 Ly % < UL CFHE) KRR 2 T8 5 12 5, (DA H 5 TR REFEIRE & 78 5 (A7),
—HENAH A TR T A TEE 2T, W DRBICED RS (EE). LIE0 LB oHi L
HHIX T3 KRS - IS - L BRRYEHERY - FHEJILKR S A TE D . e, BRI T
MR B M AR 7 A A NEOBHEIR AR (ST 120, 1976) 2o T 5.

Ex

BRI T 1-5 m, BFI—#Tl10myH%, FERT - ST c80-100m, WIEO B B TL—4
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5

WA, BERHEHRHEECR2EMERT. RTHOFEEFHBR OB THIZLAYBRLTED
F, RECHEHATETHS. BEMEEZRL TV 00ZILE TEFECRALNIAES b s
W, ZTOREERENLTAEME LTHAENS., ES CHRICEH L 2585 CrilEssb LB i &gt
BELZRVIRTHEERDS.

gt Ao LU anT, FHEJHFU RS RO BT, AR I EREE OB R
KBS 72, EREEEED SR, (WO 7 M Cl, AR (ESK 5 m) @ _EEHE 2 mO# s
CREENICHEZL WD, LAFI BIATF CHEEENFEZEL TS (M), £, —HikkEb
BT LTHRY, FiHE- GKBERRL Y 0EBA-FBALEL 228D LS.

AHERHTROBRAL, FEBMTHRER, KERTHY, BESTREHLLIAB LY ALLT
RE-FEREDOT T AEREZHEL TN, BAOKES « &7 - REER ST BEFRIEENRT S0
DIFFR B CEBE S NS (RiR).

AHEEH IO LIE L, B L on BIBOEBEAEENS BESTRBR). hit, 2EmRke, #
BAOE® 2L, TORNBIEGTEEED B KIUKTHRES I, L LELEEREZELTY
5.

FEERELTE, Bz Ls(BERANARILE BOLLERE)0Eh, BE - S -
PBERE « Fr— Mol - FABRFEOREERAPEEND. EFE—RICE 2 cm DTOAES
£<, FNREFZEI0em ¥R 5 LOBRRWEENRE, &TEH»1976)13, BR DOV A XHRF I
S TKREL S EMEFRL, * ERAERAT T AREEY I ELN 2 EHEKARS (&1 130,
1976) DB R EEND T L7 Y in s, RHEFEY OB HUR 2 B AT ICHEE Ui, fRRAE DI O M
DERP LR T, AIEROBEL ZOHELFE LY. —F, FHRE» (1984) 3RO ik
PREEMAIE LHEE LTS, BE&TEN976) 1k, LR XFERHERY & MK E (R
KB L LT, ZOBEREERD L IEBREMITCR®D T 288, FHENKERHERES
FEEMAEERE L LT ORI EEETHIE), EEXRHEEY & 3REE BRI L Twa.

EEAROEHREL

AR O A3 ICH Lic AR TRAE OBBEIS DL ), BEFHO SEELIBES R
5. UTZOBRETOBEFBR LET TORBIC>W TR T 5.

AHIR T, PHEJAFERHEESORINICE A RHE R YD TR EBRHEE L TR Y, HTHS-6m
IR 572 % (8855E). ThE b B30 m BREBICERREESHIEL R Y, HEES L EhD
ZEREFET A P OBHMREEE W] =Y S amy P THD I LERLTNS, FEV
VEADF AR KR BREBEETS L, BRETRAEFCAIB(A-D) XS TES, £EICT, HEERN
MWW B2 ETOREND T n—any POBERBEOPEDLND.

ABEIEEI Y E25mMEEcr 5D, Y 2-3om, KRS cm BEDREL LI RE-FERED
KBV A EEED. ABVv X, BT TERERILBAOEBEL R TEH-REEOT T 2P
iz, BEL - Fk BEBOHSEEATYS, HEIE, Z0Ey, ¥=5 0« BReARE - &5
WEEORBRSHAEENS D, EARA EIANESR b Ly, FEEREEREY 1-3 cn,

&

N

16) AfERENIEL LTEVE D v A bbb RKEEIFIEEREFR T X 5).
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|
DR (KUK L ZXEL)
N . //',s-
BROFVET < CBOUNEL X BHR%
EHICEL)
30— v
m
KBABL X
N —— i N
RES | B ARUAE L XE L)
(BILBT~IL)
i |
A Il I L
st s FB?
20— . i
m .
£ IV
<o ABUPRIL 50
|| .
10— .
m o
\ S f58
bol e T r
e &
- A
- RN i
N IS ¢
LR BEkm

550 T E TS o £HRFBIC BT 5 LRGN O B
RIOFAEZ  (GuAEAS) FB: 7a—a=y b O5ER

AR 1T em TEE - Wi« Fo— Mol - HEBCHERT D o L, FELRLNEH(EERANAE
LI - EWMEDETA LI L2855, ZhoEABDT P BET AP EmBs 2 IcHE L,
7r—a=y FOREREART IO LEbRDA, HECERV.

BRI AWO LR 4 mE EY 5T, HBA0X 8em, FHRERE 5-6 cm OREFIREO KBIARE LV
X OBRLER (F&50-100 em) & 3 4ghr TV a, KBIAE L XTREBOBIL, BEAER4cm, F1
cm ONBRE LV XGRS LAY, LVBFCELTYS. ML XKL v X% 1+
yhELT3KD T n—a=y b ERTHOTHA 5. ALE TIRAE VY ABREB IO L TORS
IVE~ZATEY, BET2 LARSBIEESTED OIS (F56R). KEFE LV MO LD
AR RFEE LN S W, ZRALDOMS TRIEFKEAEY 5 20 EH RGO EED GHOE
LY ERLROMAE AT, KB N DB E L CHAER - A - BER - REREDE S
to. TOMAE L XL LTIHEIREER TR L, BEEOPALAREEDLOR PRERRWESRS
(ST, DA TOREV AR EEPE LIy v XROTHEE T L, BEEIGKE & K G
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CaMg CaFe
BRHEA
M

o

KHED
THIB S A

- w
Mg DABAR THIA R Fe

BSQE R EKRHERES TR OARE L v XAThOESRVERT L ¥ © Ca-Mg-
Fe TA(EA) L AE L v X (TH-1A, TH-1B) D / v 2SS HHREE
(HA)
L, ABIKERE LYy X (BAKER 0 m) 2 SHESI BITLTWS, BYELETIEB, Cie
FERA NI & 5 IR & 7.

C . DI AHRE LV AROBRE 72X TR ARSI, SR - 0¥ - BERFEELLTE
D, HEORERGY - ARG - BEA - PALATEED.

SHEESER - T— FER

Bl LA 0 BRIZE Eh 5 KUMKAA £ HT5AE LU X (TH-1A) &, ik L
PALAFRESBAE L VX (TH-IB) 2 oW, {LEOH « T— FOWEIT - (E12%). mERvy
Nh, TAD D ICELTEO LSRR T T, PALAERS L AEL L3R S0, kS L
&, &7z MgO/FeO Kl & v 5w 7=+,

HE M OLP MR

BhbATEFUARR LY v X (TH-1B) FORERHIC>WT EPMA & HW T & 4T - 7.

RRATEHE O RWWEL R L, 77 vy (Anpp) MRER LT RER B HIC B A R
(mg—0.38) 1522 D, ABVAIE7 = w7 b ¥ (mg=0.46-0.48) DR E . WA 22l
JER (CayuMeoFey) LBER-T v F 4 7 A ¥ (CagsMgyoFey) @, Bl5 ok B % 2 FEH 0
LONRGEET S, AHIER L CasMegFe,, MR ICHREEARES NS, MALARE Mg KEAR
Fogorg DRRLERT . HEBRICHAHEYD Ca : Mg : Fe b2 A / v 2R & & L ICFT.

T X 5 MR OB S O AR B I ICE LER VL O Th ), RE LY LOERE
EREEBETD L, HHE~S~ @& PALAR+Me BHAER) LEERE v/ < (B T
Fooy 4 EE A BER A SRR REEER) ORAThhi LER S h S

703 Fe-Ti Bt & L I3 7 8k L RS BTS2 LTS EN TS,

BEERSCHAE v v X (TH-1A, GSJ R26877) BTG R 5864, B#.
Bhdh c AHEA « AR« BER « S « 7 7 V88, 235 81540%.
FHE(3mm PUTF) e #EL(3mm UTF)@aeFeRTEs, LELEBREORER X
S TR - MR LEEEAT. BEF a4 0eHME, B (2mm UTF), Yooy« #IK
FeBRARERVRED.
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Bl Fkoroxg, ER-BRBECBEAEEEBR LA/ a— X 0T 4 v VEEERT.
R EERREEE R T ZEN L,

ARAREER Ca WEA A L AT EHEBRERIHCEAR v v X (TH-1B, GSJ R26877, BIREI-2)
LEEE LR, B,

M HER AR -BER - »pALAR-Ca @A » BHEL - SEARE &g - 740
e, 2BRERII30%.

F#E(LS5mm PTF) « {EF(Imm PTF) « 2A AR (Imm PTF) R L LIERARE

A ARARSAE(Z=/Kt, Y=FB6, X=8#6)ERL, —HrEBErLE48
hERRTS. REBREANTESEER (ZY =86, X=5k&a), Bigk. CaHiE
F i R ERER.

TR RBAOTIALRY, BEFOMBESMET 5.

VI 15 [OHERE (Ye)

1 R GHTRR) AR - FIR(1977) 0 TRy BB | LR—Th 525, TEWEE] REOEEKR
o THRDOL I KBEFRT 5.

BRHE, BTN BE y FAEEEL Th 5. BT, T4ATFI BILATF RO DI —#
T AN, TATFREOAMHANIKROND.

AN PNATALE C L R &£ B 5 (E0ARD 2%, RLA TR B ANE CIRIL A TEE S
B2VWESERDIANBEBE-TWD I EREW.

AEOLERHHEATWS e, 2BEER®HIZ LI TELRVA, BRINBEY TEI0mELT
Thd. LATFEERE LATHBIGES - TEEESESEL 22T a5, ZOWEIIIT
AHTBBOHRA XL VIEIREW.

ARE, TATEE LB HETRTIHKOEN “Z734 VI (L LcARE TH D, BT -
HBREOLOPIE ALY TSN, DEROBRIILZVWDO L, REFPRKADIREALEL B L
b, TLAFEECASICHNEES. TATEBICH BRI, Y NE - BER EOER
IRV, AWK Z L FROEENED bR,

ERoEE, ABVEATHREO BPOBERL L Shic EEMHEEN LI LE FLTNWD
(B2H - A/, 1977).

X. SR T

X. 1 # =

Fe U HBIC oW Tix, FREE(1911) OFFALMR, FAK(1952), H4A(1967) 72 K OMER B 5 2%,
AREINTCEEHNIIER I v, Folt, PE 198401, REEALOWEE, dtrb, BiETKILE, #
T kIE, HEBRUKILED 3 o, Theng "B L Eo Lo e b5
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TERELMIC L. T, AW TIREF(1984) 0Ky - MAICESWTEIRT 5.

ARMEHIBIC X, TS AUOTRMOLRBSHT 5. 20 5 b, FEF(1984) 0 “HHRE L iZH
Y45 O, B TEE (BT KILE) & TS GERAE) cb b, £, s sy
T5 L0, P GER A ONER) & AR (B tiklk) Th .

INBNH L, TEEE L ESESEFICEBRAREARZIEN D, £, BT - EILARE
BT RERANA SRR AR A LA 5 5,

Fel SR e (B3, 026 m) % fi kil & U CRgdbicidide 43, 000mik D WG T 5 45, HMEO
B <, BRI T2, 300-2,400m, BT rJRAHE T HAY2,000m iz LTk Y, Bz o b0t
BEOF . WIEHRMAST O B T X CRBE D - WAB CH Y, IUERERE T IR B S A
KBRS KA OB E /2 LT WD,

— i T KL IR E D KIS T KB RIEF P2 s vbh T, AR 138
AFHE) RO/ MREAHE CES 4 mD X 20 ) 7 Jg (R0, 5-2 om) &30 7 Pshid, B & o7kl
BIRWESh Aol T/ BREOEEEHORERICT, KW ERE TH L 5 2BHERYN
AT D (Hhik).

X. 2 RBiETEEY (Ne)

Bia YL, S JOLdH o S T (BER2, 692m) FHEA &, R AL R Otz R AL i
P THHT S, HEQID) O [RIETFRAUEE] @955 [MELE R TRE (B) | Wl 3 5. R
BAKIUO S R LEHOERCL LD LS TV (PF, 1984),

AR T, AR ER ], 400-1,300m D EEE . b - TV a TREEEO Lic#i-TH Y,
EXZIOmBETHS. AEREIMZENC L o TESTAIR TR Y, FEORER & B KE & ©
BEEFE 250 m 7 K5,

AR, RE - FUEORET AR OMRR (RS Smm §itg, KA1 an), RERANA R
Smm) Pz hb X VNI - BERREOHEEF FLEUEPHRS, LELE & 1-5m
DRABOREHES & &, LTI, SEHOREWERCOWTGERT 5.

B A6 PO R AR I ¢ AR A TS, 401, 500m bl (e S iEH )
(N201, GSJ R26880)

BERL R ER « EBFEEL - LEEE - AREF (3 1 ML) « BER(—EA 2 1 ML) - S804

R A (RAET)

B RER s fBHER « HAHR « BERCBBSE A Y 2 ¥ v R

FIRH S« SHEF « SRR « WA - B - BT

17) REEFORRE, ey A X v RfisheRblic k5.
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BECTHL. REBI—RICBREED? L2 5, Fefhldt)s OB, ABEEDOE LV THEE
ERTHANR LD (FEE0R]).

AUEE, WREAEDICEERM RARR (RS 3-5mn) RO EAHA(RS 2-3om) 2 £ 81T
BLRIERSRY, FNCPRBO AL ARG EZ . UTIRAREDORENERICOWTRRT

o

P h b AR TR SRR A U © PHE RSP GEE () L5700 mi R, SEREH O AT
(TH-64, GSJ R26882)

M :AER  S5HEE - SEHELG &8 2A0A-0 08, BEBEROREZRE L)
BRI AEREY

X. 5 FEHEBEE® N)

FKILOPIEE 5D 28 - i UEOHEIBINS cbh v, FHILER (B 2,831m) 2 5L h i
WT L CARIMEHUS I Gz 2 )1% 5, BB, 200m) iE L Tn s, i (1911) o T fikil ]
O T=rakNEERTHEE ] ICHEYT 5.

ARIEHISEN TIEZ ORBTO ARG/ L, FLBWER VDV 2 7RKEB LB > T35, BEXiE50m
PLeHEEND.

AT, BREOAEFICHROMES (K& Smm- Lon), REIRANFA (& 5mm §i) RUZ
hEVNEIOER « BEROMGY SCESRANATEEAEMEARTLEN LY, PREROPALS
ARBREEL D bH 5. LI UL, KEOFRFEREEEOATS. LTk, KEBONRFRERIC
DWTEHEHT5.

BERAPNA WEEAREED KW FHEFRE AN A5 RS, WM 250 &a (N210,
GSJ R26883)

WE ARG, REEA, YEEs BICANRS (Z=FKHBE, —#+ ¥ ML), BEE(Y=
Z=WKE-Ba), &kiy
B BB OMRA -EA « REWROFT T AEAY AT VR

X. Bb-B#RCHEBEERS

X. 1 &Eﬁ%ﬁ% (tl, tZ)

T T, EERMIMWICEET 2 Bt - BHoMEREROWTERRT 5. SLAARA
& BHHED EROTEE X472 U SEE T, B kiR - PRIESROMRE O — S ERsh T
WHLEOLRER, THBHEBREE UTEERY b,

18) ARHOTHL, TIOPH REEE D RES LIz 5.
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BEOREE, IAAEORIL TR AEENS 5. AANOLE B L E0XH T, BET
BORERZRFCTHIHN, MBEBRRZEEALFEDLNRY. bRk KiEREIEO NABENOX
FHCHET SR TH L. Zhizs L, ERORBIFETE, HRCERERISRBDLID.

MBI 7 & T1b 7 &b 4 BOLLORBBREAHIICE S, LivL, MECHIEReksELT
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(Abstract)

General remarks

The Takayama district is located nearly in the middle of central Honshii, Japan, and oc-
cupies an area between the 137°15°E and 137°30’E latitudes and between the 36°00'N
and 36°10'N longitudes. Topographically, the district lies near the western foot of Hida
Sammyaku (mountain range), but it is mostly in Hida Sanchi (mountains) of which relief
is moderate with the top level approximately 1,000 to 1,500 m. A divide which separates
the Pacific and the Japan Sea sides runs with an ENE-WSW trend in the central part of the
district. On the northern side of the divide, that is, the Japan Sea side, a basin spread along
Miya Kawa (river) has Takayama Shi (city), Nyitkawa Mura (village) and Miya Mura.
While, on the southern side a basin around Hida Gawa has Kuguno Cho (town), Asahi
Mura and Takane Mura.

Geologically the district belongs to the Inner Zone of Southwest Japan, which is divided
into the four geotectonic belts, namely the Hida Belt, the Hida Marginal Belt, the Mino
Belt and the Ryoke Belt from north to south. The mapped district is situated mainly in the
Mino Belt and partly in the Hida Marginal Belt.

The Hida Marginal Belt is made up only of the Carboniferous Arakigawa Formation,
which is weakly metamorphosed. While, the Mino Belt is composed of several formations

ranging from Permian to Jurassic in age.
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On the erosion surface of the above Paleozoic to Mesozoic strata, the Late Cretaceous
No&hi Rhyolites widely occur in the mapped and surrounding districts. Stocks of granodiorite
porphyry and dikes of granite porphyry and quartz porphyry were formed in close associa-
tion with the Nohi Rhyolites. On the other hand, a small stock of granodiorite intruded
the Jurassic formation, and its age is probably older than that of the rhyolites on the basis
of the K~Ar and fission-track datings.

In the late Pliocene, the intra-mountain basins were filled with the sediments, mainly
gravel beds and the Nytkawa Pyroclastic Flow Deposit of dacite composition in the north-
western part of the mapped district. Basalt lavas and dikes were formed at the latest Pliocene
on a small scale.

In the Middle Pleistocene, the Hida Sanchi (mountains) were risen due to the faulting
and the tilting movements, and a divide occurred in the central part of the mapped district.
On the southern side of the divide, fluviatile deposits along the Hida Gawa (river) were
formed together with the andesite tuff breccia and associated lake deposits. While, on the
northern side, talus gravels deposited repeatedly on the foot of the fault scarp, together with
the mudflow deposits and rhyolite pyroclastic flow deposits.

In the Late Pleistocene, the Norikura Volcano locating to the east of this district began
to erupt and its andesite lavas flowed down to spread to the eastern part of the mapped dis-
trict. Terrace deposits, talus deposits and colluvial deposits were formed along the Hida
River, on the foot of the steep slopes and on the gentle slopes, respectively. Alluvium was
formed mainly in the northwestern part of the district, although it is very thin.

Geological succession and remarkable events in the mapped district are summarized in
Table 1.

Arakigawa Formation

The formation is exposed in a restricted small area at the northwestern corner of this
district. It is made up largely of green schist derived from plagioclase-porphyritic basalt
lava. The age of the original rock is inferred to be Early Carboniferous (Late Viséan) based
on the coral and foraminiferal fossils from limestone lenses intercalated in the basalt at the
northern district. A large ENE-trending fault probably separates the distribution of the for-
mation from that of the Paleozoic to Mesozoic strata of the Mino Belt, however the fault is

veiled by younger deposits.

Paleozoic to Mesozoic strata of the Mino Belt

Permian to Jurassic strata of the Mino Belt are lithologically divided into two different
sedimentary facies: the greenstone-limestone facies of Permian age and the sandstone-chert
facies of Triassic to Jurassic age; both facies change in places to the olistostrome facies.

The Permian to Jurassic strata of the mapped district are stratigraphically divided into
the following five formations and the undivided strata: the Kohachigagawa, the Gomba,
the Higetayama, the Onishi and the Dayoshi Formations. The Kohachigagawa Formation
and the Gombo Formations are characterized by the greenstone-limestone facies, and the
Higetayama Formation and the Onishi Formation by the sandstone-chert facies. The Dayoshi
Formation is of the olistostrome facies.

The Kohachigagawa Formation is composed mainly of basalt lava including pillow lava,
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Table 1 Summary of geology in the Takayama district,
; Stratigraphic divisions R
emarks
Geologic age (southern area) (northern area) r
Holocene Alluvium
° Terrace, talus and colluvial deposits
3" Andesite lavas Norikura Volcanic Zone
Yamaguchi G. B.
el el 3
© by 3 Kamitakara Pyroclastic Flow Deposit Biotite dacite volcanism
g =
3 % = | Yamanashi G.B. Enako G.B. Faulting
Sl Kuguno Tuff Breccia
G Miza G.B. Drainage divide
= Tilting and faulting
o
€3]
2 —
2 Basalt lava and dike Augite-olivine basalt volcanism
<
Lq:)) Nyukawa Pyroclastic Flow Deposit Pyroxene dacite volcanism
o Obora Formation Rhyolite volcanism
@ A
2 g Kiriyama G.B.
s o oyed o
o E: Matsumoto G. B.
% Wﬁ% Intramountain basin
Miocene
Paleogene Upheaval and erosion
Andesite dike swarm
Felsic hypabyssal intrusion
" Nohi Rhyolites Large-scale pyroclastic flow
2 Late eruption
S
8 Granodiorite intrusion
5
Early Upheaval and erosion
o | Regional folding
z L Formation of thrust sheets
N ate
Z, o Dayoshi Formation b Submarine sliding and slumping
2 ~ =
= g Middle Onishi Formation E. Felsic volcanism
E— o3
Early s M
N
S o
o Middle Higetayama Formation 3 £
% ~Late Gombo Formation = = | Submarine sliding and slumping
R B Qo
3
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I -
=1 Late > ©
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S = Early- Kohachigagawa Formation | & Submarine basalt volcanism
S 1A | Middle
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basalt tuff and chert with lesser amounts of limestone and shale. Limestone yields Early to
Middle Permian fusulinids such as Acervoschwagerina and Pseudofusulina. Chert yields radioralian
and conodont fossils.

The Gombé Formation is made up almost entirely of slump breccia composed of large
block of basalt and chert with small amounts of limestone and sandstone. This formation
is gradational to the surrounding Kohachigagawa Formation.

The Higetayama Formation is made up principally of Triassic bedded chert including a
small amount of varved chert, a finely laminated rock of chert and shale.

The Onishi Formation is composed principally of sandstone and shale including slump
breccia, and subordinately of siliceous shale, tuffaceous shale and tuffaceous siltstone. Well-
preserved Middle Jurassic radioralians are obtained from the siliceous shale and tuffaceous
shale-siltstone. Sandstone characteristically includes fragments of sillimanite gneiss and
orthoquartzite together with clastic grains of garnet, micas, zircon, tourmaline and chlo-
ritoid.

The Dayoshi Formation is made up of slump breccia including blocks and fragments of
sandstone, chert, basalt and limestone measuring several centimeters to several hundreds
meters across in a dirty dark gray matrix which in places yields Middle Jurassic radioralian
fossils. The Dayoshi Formation and its equivalents are widespread in and around the mapped
district and have been called the Nylikawa Olistostrome (Apacur and Kojmma, 1983). Petro-
graphic characteristics of sandstone are similar to those of the Onishi Formation.

The undivided Paleozoic to Mesozoic strata are composed principally of bedded chert
and basalt, and subordinately of shale and limestone. Bedded chert yields both Permian
and Triassic radioralian fossils, but it is very diflicult to discriminate the Permian chert
from the Triassic chert lithologically. Basalt lavas of the undivided strata are thinner than
those of the Kohachigagawa Formation, although the petrographic and chemical features
are similar to the latter. Some limestone lenses yield Pseudofusulina of Early Permian age.

The Permian to Jurassic strata of the mapped district run in an E-W to ENE-WSW
trend dipping steeply north or south. Although distribution and mode of occurrence of the
Permian to Jurassic strata are not simple, folding structure with wavelength of about 3 km
can be figured, possibly formed soon after the complicated subaqueous thrusting. The Dayoshi
Thrust Fault separating the Jurassic Dayoshi Formation from the overlying Permian or

Triassic strata was formed after the regional folding.

Shimorohara Granodiorite

It crops out at the northernmost area of the mapped district and further to the north.
It intruded the Jurassic Dayoshi Formation with thermal aureole. It is made up of
hornblende-bearing biotite granodiorite with porphyritic texture. The K-Ar age was re-
ported as 8846 Ma, slightly older than that of the Nohi Rhyolites.

Nohi Rhyolites and related intrusive rocks

The Nohi Rhyolites had long been called “quartz porphyries”, but it became evident in
early 1960s that they are felsic tuffs, mostly welded and devitrified. They extend in the Inner
Zone of Southwest Japan, especially in the Mino Belt with approximately 100 km length
in a NNE-SSW trend. They are volcanostratigraphically classified into five stages (I-V).
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The mapped district lies in the northeastern part of the Nohi Rhyolites. In this district,
they are divided into five units; the Nakanoshuku Tuff, the Nishikiyama Welded Tuff,
the Funayama Welded Tuff, the Aoya Tuff and the Kuzdgawa Welded Tuff in ascending
order. The former three units belong to the Stage IT volcanics of the Nohi Rhyolites and the
latter two units to the Stage ITI volcanics.

The Nakanoshuku Tuff is exposed mainly around Nakanoshuku, Takane Mura (village),
southeastern part of this district. It unconformably overlies the Triassic Higetayama Forma-
tion and the Jurassic Onishi Formation. It is about 200 m in thickness and composed of
rhyolite tuff, pumice tuff and lapilli tuff with small amounts of tuffaceous sandstone, mudstone
and conglomerate.

The Nishikiyama Welded Tuff is distributed in the vicinity of Nishiki Yama (mountain),
Takayama Shi (City), northwestern part of this district. It unconformably overlies the
Carboniferous Arakaigawa Formation, the Permian Kohachigagawa Formation and the
Jurassic Dayoshi Formation. It is about 200 m in thickness, and is made up mainly of
hornblende-biotite rhyolite welded tuff containing a considerable amount of lithic fragments
such as chert, sandstone, shale, rhyolite tuff and lava.

The Funayama Welded Tuff is widely distributed in this district, although its type locality
is in the vicinity of Funa Yama (mountain) in the western neighboring district. It conformably
overlies the Nakanoshuku Tuff in the southeast and the Nishikiyama Welded Tuff in the
northwest. It is 1,000 m or more in maximum thickness, and is made up mostly of biotite-
hornblende-clinopyroxene-orthopyroxene rhyodacite welded tuff (SiO,=70-729%,) with a
small amount of rhyolite welded tuff containing abundant lithic fragments such as sandstone,
biotite granite, diorite and rhyolite tuff. Fission-track age of zircons from the welded tuff
is 69.6 4-3.0 Ma, corresponding to the latest Cretaceous.

The Aoya Tuff is distributed in the vicinity of Aoya in the central part of this district.
It overlies the Funayama Welded Tuff conformably, and rarely overlies the Jurassic Onishi
Formation unconformably. It is about 50 m in thickness, and is composed principally of
rhyolite tuff and lapilli tuff and subordinately of tuffaceous mudstone, sandstone and con-
glomerate.

The Kuzdogawa Welded Tuff is widely distributed in this district, and its type locality is
along Kuzd Gawa (river), a tributary of Hida Gawa. It overlies the Aoya Tufl and the
Funayama Welded Tuff conformably, and rarely overlies the Jurassic Onishi Formation
unconformably. It is 500 m or more in thickness, and is composed principally of biotite-
hornblende rhyolite welded tuff (SiO,=749%,) and subordinately of non- or weakly welded
tuff and slightly layered tuff. Fission-track age of zircons from the welded tuff is 64.54-2.5 Ma,
nearly corresponding to boundary age between the Cretaceous and the Tertiary.

The granodiorite porphyry is distributed in the southern part of this district as several
stocks intruding the Funayama Welded Tuff. It contains abundant phenocrysts of plagio-
clase, quartz, K-feldspar, altered mafic minerals (mostly pyroxene) in the fine-grained
felsic groundmass. Rarely it has a xenoblock of biotite granite. Fission-track age of zircons
from the granodiorite porphyry is 63.1-+2.6 Ma, nearly coeval to the Kuzdogawa Welded
Tufl.

The granite porphyry and quartz porphyry are distributed mainly in the border area
between the Nohi Rhyolites and the Permian to Jurassic strata. The Aoya arcuate dike
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fringes the northern border of the N&hi Rhyolites, and is thought to have intruded along the
vertical fault which was formed by the collapse movement of the Nohi Rhyolites. Fission-
track age of zircons from a granite porphyry of the Aoya arcuate dike is 57.04-2.3 Ma, cor-
responding to Paleocene age. Dike swarms composed of granite porphyry and quartz
porphyry occur in the southeastern border of the Nohi Rhyolites in parallel with a NNE-
SSW trend. The granite porphyry contains phenocrysts of quartz, plagioclase, K-feldspar,
biotite and hornblende in the fine-grained felsic groundmass. Quartz porphyry contains
a small amount of phenocryst such as quartz, K-feldspar, plagioclase and chloritized mafic

minerals in the micro- to cryptocrystalline felsic groundmass.

Dike rocks

Dike rocks excluding the above granite porphyry and quartz porphyry are divided into
gabbro and andesite, both distributed mainly in the eastern part of this district. Hornblende-
pyroxene gabbro intruded the Jurassic Onishi Formation and the Nohi Rhyolites. Andesite
dikes are abundant, intruding the Permian to Jurassic strata and, rarely, the Nohi Rhyolites.
They are hornblende andesite, pyroxene-hornblende andesite and pyroxene andesite, occa-
sionally contain xenoliths of hornblendite and hornblende gabbro together with granite,

chert and andesite.

Late Pliocene

The late Pliocene rocks are divided into the following stratigraphic units in ascending
order: the Matsubara Gravel Bed, the Matsumoto Gravel Bed, the Kiriyama Gravel Bed,
the Obora Formation, the Nyiikawa Pyroclastic Flow Deposit, basalt lavas and dikes and
the Chayano Tuff. They are distributed mainly in the northwestern part of this district,
excepting the Nytkawa Pyroclastic Flow Deposit and basalts.

The Matsubara Gravel Bed is distributed in and around Takayama Shi (city). It uncon-
formably overlies the Permian to Jurassic strata and the Nohi Rhyolites. It is about 20 m
in thickness, and 1s composed mainly of round gravels of the Nohi Rhyolites.

The Matsumoto Gravel Bed is distributed in the vicinity of Matsumoto, northwestern
corner of this district. It overlies the Arakigawa Formation, the Dayoshi Formation and
the Nohi Rhyolites unconformably, and rarely the Matsubara Gravel Bed conformably.
It is 80 m or more in thickness, and is composed mainly of subangular gravels of chert, sand-
stone and the Nohi Rhyolites.

The Kiriyama Gravel Bed is distributed in the northernmost part of the district and further
to the north. Its stratigraphic position is not determined, however it probably corresponds
to the Matsumoto Gravel Bed or slightly its upper horizon. It is about 80 m in thickness,
and is composed mainly of andesite, sandstone, chert, granite and the Nohi Rhyolites.

The Obora Formation is distributed in the vicinity of Obora, northern part of Takayama
Shi, and also in Tateiwa Dani (river) in the central part of this district. It overlies the
Permian to Jurassic strata and the Nohi Rhyolites unconformably, and rarely the Matsubara
Gravel Bed conformably. It is about 30 m in thickness, and is composed of pumiceous volcanic
ash, fine volcanic ash, gravel, sand and silt. Pumiceous volcanic ash is a major constituent
of the formation, and is ill-sorted, sometimes showing cross bedding, possibly suggesting

pyroclastic surge origin. Gravels of the formation are subround to subangular, composed
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mainly of chert, sandstone and the N6hi Rhyolites. Fission-track age of zircons from the
pumiceous volcanic ash is 3.1 4+0.2 Ma, corresponding to the late Pliocene.

The Nytkawa Pyroclastic Flow Deposit is widely distributed in the mapped and the
neighboring districts, with about 400 km?® area in original distribution. It overlies pre-Neogene
basement rocks unconformably and the above-mentioned Pliocene sediments conformably.
It is 50 to 100 m in thickness in this district, and is made up mainly of hornblende-augite-
bearing hypersthene dacite welded tuff (5i0,=689%,). In the basal part of the deposit, non-
welded tufl having parallel or cross bedding occur together with chert breccia lenses.
Fission-track age of zircons from the welded tuff is 2.7 +0.3 Ma, slightly younger than that
of the Obora Formation. The source area of the pyroclastic flow is assumed to be in the
eastern area, now occupied by the Quaternary Norikura Volcano.

Basalt lavas and dikes occur in the two distant areas, namely in the vicinity of Ichinomiya,
Miya Mura (village) and in the Suzuran Koégen (plateau), Asahi Mura. They overlies the
No6hi Rhyolites and granodiorite porphyry unconformably and the Nytkawa Pyroclastic
Flow Deposit conformably, or intrudes these rocks. They are about 100 m in maximum
thickness, and is made up mostly of massive lava of augite-olivine basalt. K-Ar age (whole
rock) of the basalt from Ichinomiya is 2.0340.20 Ma, corresponding to the latest Pliocene.

The Chayano Tufl is poorly distributed only near Chayano, Nylikkawa Mura (village).
It overlies the Nytikawa Pyroclastic Flow Deposit conformably and underlies the Kamitakara
Pyroclastic Flow Deposit. It is about 8 m in thickness, and is composed of dacite pumice

tuff, partly welded.

Early (?) to Middle Pleistocene

Early(?) to Middle Pleistocene rocks are distributed in the two separated areas; Kuguno-
Asahi area and Takayama-Nytikawa area.

In the Kuguno-Asahi area, they are divided into the Miza Gravel Bed, the Kuguno Tuff
Breccia, Yamanashi Gravel Bed and the Kamitakara Pyroclastic Flow Deposit in ascending
order.

The Miza Gravel Bed is a fluvial deposit along the Paleo-Hida Gawa (river), overlying
mainly the Nyiikawa Pyroclastic Flow Deposit. It is about 40 m in thickness, and is composed
mainly of round gravels of the N6hi Rhyolites and andesites of unknown origin.

The Kuguno Tuff Breccia overlies mainly the Miza Gravel Bed. It is about 10 m in thickness,
and is composed mainly of angular blocks of pyroxene andesite and subordinately of
subangular to round blocks of the Nytkawa Pyroclastic Flow Deposit, chert, sandstone, and
the N6hi Rhyolites in a tuffaceous matrix containing pumice and scoria fragments.

The Yamanashi Gravel Bed overlies the Kuguno Tufl 'Breccia. It is about 10 m in thickness,
and 1s composed of angular gravels of various kinds, sand and silt. It is thought to be a lake
deposit which was formed by damming up of the Paleo-Hida Gawa due to the rapid emplace-
ment of the Kuguno Tuff Breccia.

The Kamitakara Pyroclastic Flow Deposit is poorly distributed in Kuguno-Asahi area,
and it overlies mainly the Nyukawa Pyroclastic Flow Deposit and the Nohi Rhyolites.

In the Takayama-Nyikawa area, the Early(?) to Middle Pleistocene rocks are divided
into the Uwano Mudflow Deposit, the Enako Gravel Bed, the Kamitakara Pyroclastic Flow
Deposit and the Yamaguchi Gravel Bed in ascending order.
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The Uwano Mudflow Deposit is distributed in the northernmost part of the district and
further to the north. It overlies the Matsumoto Gravel Bed and the Nytkawa Pyroclastic
Flow Deposit. It is several to ten meters in thickness, and is composed of dacite lapilli and
ash together with round to subangular gravels of andesite, chert, sandstone and others.

The Enako Gravel Bed is distributed in the southern part of the Takayama basin. It overlies
the Nytikawa Pyroclastic Flow Deposits with a noticeable gap by erosion. It is about 20 m
in thickness, and is composed mainly of ill-sorted angular gravels of chert, sandstone, shale
and the Nytkawa Pyroclastic Flow Deposit. It is thought to be paleo-talus breccia deposited
at the foot of escarpment along the Enako Fault.

The Kamitakara Pyroclastic Flow Deposit is widely distributed in the northern part of
this district and further to the north and northeast. It overlies the Enako Gravel Bed, the
Nytkawa Pyroclastic Flow Deposit and the pre-Neogene basement rocks. It is commonly
50 to 100 m in thickness, however in the southern part of the Takayama basin it thins to only
3 m. K-Ar age of biotite from the deposit is 0.6540.25 Ma, while the fission-track age of
zircons is 0.9210.11 Ma. It is made up mostly of the biotite rhyolite welded tuff with
eutaxitic structure. The lowermost part of the deposit is non-welded, and then the deposit
corresponds to a cooling unit comprising several flow units. It contains abundant lithic
fragments of sandstone, shale, basalt and chert together with the collapsed pumice fragments.
Source area of the deposit is thought to be at the northeastern area, now occupied by the
Quaternary Yakedake Volcano.

The Yamaguchi Gravel Bed is poorly distributed only near the Enako Fault. It overlies
the Kamitakara Pyroclastic Flow Deposit, the Enako Gravel Bed and the Permian formation.
It is about 10 m or less in thickness, and is composed ofill-sorted angular gravels of the Permian
to Jurassic rocks. It seems to be paleo-talus deposit related to the Enako Fault in the same

way as the Enako Gravel Bed.

Late Pleistocene to Holocene

The Norikura Volcanic Products, probably of the Late Pleistocene, are distributed in the
eastern part of this district and further to the east. They are composed mainly of lava flows
and divided into the Eboshi Lava of biotite-hornblende-augite-hypersthene andesite, the
Senchd Lava of augite-hypersthene andesite, the Hiragane Lava of olivine-bearing augite-
hypersthene andesite and the Ebisu Lava of biotite-hornblende-augite-hypersthene andesite
from older to younger.

Terrace deposits are distributed mainly along Hida Gawa (river), and are largely divided
into the higher group (t;) and the lower group (t,), even though the former is only poorly
developed. Talus deposits are distributed on the foot of steep slope along Hida Gawa and
its tributaries. The colluvial deposits are mainly distributed on the gentle slope constructed
from the Nohi Rhyolites, and thought to be presumably of solifluction product.

Alluvium is distributed mainly along Miya Kawa (river) and Hida Gawa, though it is

narrow and very thin.

Active fault
In the mapped district, five active faults were found: the Enako Fault, the Miyatoge
Fault, the Musugo Fault, the Kuchiudo Fault and the Inohana Fault. They are in an ENE~
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WSW to NE-SW trend, showing the right lateral dislocation with a considerable vertical
displacement. The Enako Fault is most significant and is known to have already occurred
during the Early to Middle Pleistocene and continued to later age from stratigraphic, lithologic

and geomorphic evidences.

Economic geology

There are conspicuous Cu—Pb-Zn ore deposits of vein-type or contact-replacement type,
fluorite ore associated with chalcedonic quartz vein, bedded manganese ore in the Permian
to Jurassic strata, limestone and silica stone. Cu—Pb—Zn ores were once important mineral
resources, and are thought to have been formed in close relation to the Nohi Rhyolites and

assoclated magmatism, although all of them are not worked today.
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