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Paleogene Masuda Cauldrons

Masuda Research Group*

Abstract Two Paleogene cauldron-like volcanic masses were found in the eastern area
of Masuda City, Shimane Prefecture, Southwest Japan. They have NE-SW extension

with elliptical outline of about 5x 8 km.

The North Mass (Yoboshiyama Mass) is composed of six units and has inclined basin
structure with a center in the northeastern marginal part. Main component rocks of the
formations are dacitic tuff and tuff breccia underlain by basaltic andesite lava. They
are covered, often intruded, by the rhyolitic to rhyodacitic tuff and lava, mainly in the

northeastern area.

The South Mass (Hirefuriyama Mass) is separated from the North Mass by the narrow

belt of Sangun metamorphic rocks, and consists of eight units, the lowest horizon of
which is largely occupied by basaltic andesite lava and is exposed in the eastern to
southern marginal area. It is overlain by dacitic (andesitic in part) tuff, tuff breccia
and welded tuff with an intercalation of thin layers of tuffaceous sediments. They also
are covered by the acid andesite lava which is exposed broadly in the northern to central
areas. The latest stage of volcanism is represented by the rhyodacitic intrusives. This
mass is also characterized by the basin structure tilted to the north.

These two volcanic masses are surrounded by the peculiar ring-form breccia zones
along the contact with basemnt rocks. The breccia comprise various size of angular to
subangular fragments of basement rocks and components of volcanic masses, suggesting
the brecciation by faulting and/or through deposition of talus. Aeromagnetic investigation
reveals the elliptical pattern of magnetic contour map conformable to the form of volcanic
masses, indicating the existence of high-magnetic rock mass possibly in cylindrical form,
beneath the volcanic masses. These facts, together with the component rock types, form
and structure of the volcanic rocks, leads to the concept of the cauldron structure similar

to the Devonian Glen Coe Cauldron in Scotland.

The component volcanic rocks as well as plutonic rocks are of the calcalkaline rock
series and distinguished by the low K,0/Na,O ratio from the late Mesozoic volcanic
rocks of Southwest Japan. The similar dacitic to andesitic volcanic rocks are also found
at Taka-shima Island about 10 km north from the North Mass.
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b, FCKROWRRCTEHETH 5.

ST CIRBER, EHERESE R L, B, AHEOEH
BEmaT e, &Na, ARAkLTW5. fil
O BESE LT, #HRE - NEWEY - A3 (HE
MEREEbh) BB ShS, THELEC LB
DEBREHET 5.

5 FRAEMSEERE JHUEEILSFHR~
SER, REeomL, FET A4 P ERKEROER
FExRE 5. BE  400m+. FHECEBEBEREEKE -
BIKARE X ), BREEBIKEPCIRESR 28T
Z g, RENERTARTEKE~RAYEL
REC, BREHEENRETS. R LTHIE - 7
BA - BEERELY - BEE (58 v§REEDO 74 T %
HITB)BHRHRAHD, AR - BRI LIE LSRR L %
FTCwb. =Yy 7 AREE L= — 234 KL
B, glass shard 2’ bh B2 b HBH, TD% X
BEsvbL=A 2707 2 AvT 4 o 7O RE - &
ARARCEE LTS, BEERIIR IS - XR B
- MECEEBRIK AN B E L, TOMIEREE - PRk
VDAEDERSEEINLZ NS 5. MAEBEEED
BRI AT CIR BRI X 2B R0 S, BER
RN VT 2 VAL TWA.

6 #ZEMERBE HETFUXKEEORT, £
A - BEERCAOMAT 5. BHEEARE - THEZIUE -
FET A4 PEBEKAEZE L. ARTRKAR~FK
xR, 1~3mm KOFRARLELADID. Vi
BEIRETHHEL, HIRTEL Abhi W &1 B
5. BEMIBCHTT 5 b O IR RS2 R L
Twb., ETCTHARAEX-A 7w T ¥ T 4 » 7T
RHEA - BEROMMABLRING. HHMCE, WE
O R BERBTABCECHELUL TV 2.

BEODME

BB 25MAMHALdErE 10km o ¥ B B HER 1
km, FAL# 500m D/NETH D, KEIEELCT A9 A
FEBKE - RILEE~T A1 P EBEROTh DY
B RHRIECE - OAEL LIRS,

T A3 A+ ERIKERILSBREE O KM% 9,
RILERE - T4 4 VB OBIK A BES - B IK
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- BRRIRE T E ORI VWERT, LE LSRR ER
BAROCKIUFBEEBR LS. = OBIKEIES 10cm
ORFENRE LTRIVERBRZ IFEACEL 2 L1 H
5. Lo LoBE B & OBRIIBEO L\ Ic O R TH
5. BUKAMEFROBIE 3~5cm, BFic 10cm 2@
THART, BERRUE  FAY91 L - 7 2% A b
DiED, ERHBEEBLHES bbb, BIKERIT—#
CHELE L BRAL - REBIEAL s & 2 BT T
W5,

RIWEBE~T 141 P EBET A9 1 FEBEKER
i h b E S m~3 10cm O¥EBT, K313l
RTHZA, WL/ ABREESCHRERE BESh
5. BUPRRETTIR7 = 4+ PROFEFCHER - B
FHER - BISKEE - 7 2 VELOB R A bR A, HFR
DY ARG - v VR - BRI EEIRD

FRASEIRIUEERS - 71441 N HRKERY
HE, ABCRCHHEEFT 5. WIR RIS HEH
ET, SITCRARA -Fe-Ti BILELHOB L% H
L, AR ~M 707 v 5 4, 78R 2T 500
BEIh5.

OCARRBIKEHY B ARBOARIIRTS 504K
MELL.

BIKEH - BRI 134tk LTNEERFT NW
2°~50° DFEFIE IR

RO KIEBRTBETFIL KA G - AR KL
BB T 5EADEM - LERBRRO BN T
BFLULTW50T, BER—HEHoL0LHEEIIS.
SUEFIL KL & i3 5 AT REM 2R O = TR AE
LDBRIBIEREAEELECOT, &EHIRCHIED
HHEEMEREOFEET AL EL bh s,

BIRE

REHIRC AT BAREL, 7= 1 F -0 A
B TERBACE Sy 3h 5.

1 Jzhya4b MRAENDR LY, MR
BEEPCHIRL 0T 5D, Lo Lisdd b KIS thBERIC
BT EBPFLTWD LD 5. HAD iz, —c
E—W %/R3Z 0%, KIUEERBEIC - TEAL
b0, ThEMRTH 0D 5. ZHEREDH
BHECHRD 2 VIRERT S 0P, ThCEFCEA
LicdhDd 5.

ARTR—BCKAA~FRKOEYEL, HE#ELEDOL
bhaztddh, ZbhinwZ bbb EFTii~
A28 7 1Ao7 4 o 788 A7 21514 bR bA
5. HELEBORES - BERT, REIREE-A

HE =S % E KRB & 329

Eozh, HER - RRE - BV VAREOEBE WY
5. PCEAZRBD, B - REACIDFEIA
T b,

2 DAE EKELT7 A4+ ERBOBGAT
BrAL, ERENEEPFCLASREDLNRS, 1§ 2m
KIGOENRE LTET 5 S 02 %\ . BIROEMIIZIE
E—W 0 {024 <, EEHE 70°~90° D3 D 5% \»
2, 5°~40° DEEMDOL OB HB. FETF Ik, HpHE
- MRAHMGE AL, fRA - MAER - BB - 5
& VT N ARER R T 5.

3 TERBEE A4KEDSLKBENFTT, NNW
—SSE J7iCi3E KIERBECH > TEA LT W52,
B TR A Y T h TSR EREF Y EL. 7 =
A MEREZT - Tws. LIELIER 20~30cm o
MR ARNREETEEEZNES. ARTIRZERNEL
bh, BEELHREREYETS. BT TRERELTE
HEO AEGB~5mm), FHB~HAFO FER (5~10
mm) D37, RER - ARNEEEL. AEIECARE -
BEA - TADVRADLDLIRYD, 720V 4 o 758
RT3,

REAER
BHERD 5 b b o & b KRB AR kLA
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&
9°

® 00
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Kf
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o
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Q+Kf PI
WO RERE O E - FERGEA,
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DOILFRCHEAT 2 FREEEE MEER S H) Th
%, Z 0K NW—SE HHCHOIHxEL, &
fifx 4.5km ) F, 4Gl 2.8km oA 0. EBA
(1957) 1z X hug, HBERARA—R 2 13 15 M
- ARE—BREMEREYEAR L L, MEEEER
—ARERERRERCT 771 &by, B
LEEMOIRCEA LT\\5. AIEMNGE & EHETRE &
DB A ORHEIRIRIBRD B 505, TERETEE & 16k
BLREEALARBCEALLLDEERTWS., —
Vx5 FicRd

LR BIEBIEE DI, INERRRERA kI
- AL KIEEONEIED b T, BB EA
L%, HEEAEREE A —ARA P -
RIS - TERE & T, wIFhd KILEEYEWT
W5k, FRHERFHIMEE S W RYRRBCE O RUE
TP LTWBC Ll Eh b, REERO—ED K FIET
CEbbDEELLRS.

O’ o# &

SIEFILK A & EEALIRIL L & 2558 & g
T XD 5SS ik (cauldron) # TR LT % &% %
bha., ThIkD X5 BRI LS.

1) WafkE bic NE—SW FHaic i LicksMEo
WHBEH LTS, Z ORI AR AKILIEAET L
BIBRCH 5. SSUEF LK L L S5 C ) R S o
BA%RT, Wl CHHE=RGHEE, B RERC
BINTWHLD, MPEEESCTEE LTI, L
2L, BERoD X 5RO W CRILE KDL e
BEDFRD LD & LD, b 5 eh RS ER DR
RisEuE x4, HLRLUKIESE L AREOHB
BREETHIDEEL LIS,

2) WAL SRR EY TR T (3 ).
Thebb, KIEEE, chiidEshsmEEEoRE
I & BRRIKE OIERE TR D &, —BT KILEED
ORI [ - T 25°~60° DEflE R L, 2RHE%
TL T %, FRCHARSETII-ER O &k ) £4
HIEHEOWRMCETTIEANYEL, L{CThixi
EEHCHETH D, LM TR ML OEERRLILLY
PR R > THOM L, AT 11 b BEERBERK SN
CZhUTOEBONMHLINNDT, RGO
BHEFRIEECH D, s LTI olEr 2L
T2 EEZbh3, BEFILKAETZKILERD
ARG HALIRIL KA e B Cew. Ll
FIUHR CIL T RRIUAE 2 K LA B ORI EAT LT

1982—4

L, FKETA 4 FERKEROZHR LD TO KIS
JB DA E T THMICECTWS, ZD k57
PR & i B O SP RMACE B I D LB O 2 oy A
THIEDD, JEHRIL CHLD B B R HEE
SND. Tok, KA RIS < o TERL
ExT. b b ILIRILKIEER TR, KIEED
AMHRT, —ic 50°~60°, AN X - CEREICIT\L AE
BT, OFELLERL LTS, Lo, HEPS T
20°~40° DFARFI D13 % < 1%, L OB AL HET
HEK PR ARI 58 B, FREZILE 2 R B ER T
BB L, KMET A1+ EHEIK AL 200~40°
ERHEBOCIERBELRL TS50 LE: bhus.,

3) KIERLEBO=ZEERE &3, SIEFIL kL
EREEOR I U T 73y P LTWAD, LD
M OFT CIEARESRARIE LB LAY, T XTHEER
AR LIRS, & OFBEE ORILEE
3~15mT, BUIABE~THABET, £ OREEK ORI
CEDRRD., PIEHFA T, RSN %L
AT, BIEDEE X DSV, ERT, A4KiE)
THEREREBDO LN b h. SIS B RX
T, BEOMBEESLHKEE L <EL. BEEPFOBORE
WX =BERE & OB SEER AR > TR T2
HECH D, < Yy 7 AR FEOMEY X O R
Sh, BKES &L &, —RCEL~<1LY » 7
AIERREED BB BRG. DDz L Xy, &
1B OABERITEE OB E e - TR S huic i@
AL L EZ DR DD, AEEEPICIIBERESERZE A
EFERET, KNOABEOEIKIEAERIY Db 0
b5 DT, —MICEMEEHEREY Y& R 5 EES b
%.

KRAEACTT O HALIRIL K LS D VEE S Tl ABEE
# 300m oEYHL, 7wy 71k, AEMELCRRI
B & EMEREED bR Sh w5, fRERIECE O
7r oy 73K 0m RTHLH, KIEEFICIS
DK E %W U KIS & OBRERA T CIE Lm~%
cm OEEELIc- TS, —JF, RBES, Wik o,
ALz CIR=EE R B B 7e 5 AT - TR
BCERDAEALTCNS, Fi, GEFILKLEEE =
ERER L OBERE,MC S, - BeeEdt - BEpEc
BOTHRETRBCADEALTWS, BED X 5kl
& EREE B L RO WIBBIGRTH 5%, WiB AR
Y)Y, WiEHE) OWEY Z0 T I AR 04
MDFDBH N LD, EEIREEEIT R TR O
BAURNCE > Tk b, BALBROWBILFOFEE L 4
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W6 M ERRAIREC X BRI AN (4R gLE IR, 1976)

1: 26 AR R OB FERE, 2: MREREK s H:ERAFK, L BR¥K

7000 A OfE (AL 7). KVWEB TR O R

HT ENTES.

4) Zeh SR O R b L RREYEMNT B 7 —
2B bh%. 6 KX BIFEFER (1976)1c X 522
PSR, WEEOARENLI-bDTHS. DK
NHBBLNTL X S, MAREHEE ORICIT L D0

M ORFIRRSET

DORIHEAFRD b s,

a) SUETFILKILEGRO AR KL & 4 o imE
&, B OROLFRA 2 — v ERBE—-FKTS. -0
—BULRIEFIL KIS GEZTOR b LR\ T
PR b5, Rk E (1973) o B 75 )1 o
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W& LELT 5.

b) KIUPEENTRKIAGEN & KNS EMTREL
i RRERICAS.

— I EREREIMED 5 VI TERITCEET S
HREOEGRCRERT 5. MR ECHEREOFRRDH
o, MREBEEOART, LOBRETOWTIE
DHTFLBPLATIREG. FEAII) L > THESh
TCHNBROF» BE 2 % L, MREOREE LT
T O I BTN ¥ § % P~ SRS TR i &
BCLIEEOFEREN DT bhE, & Ofhs RN
PNEBAED & & ATEER TS T — 2 DN\, BRI O
KIS AR DOIRI & 1ZIE—H LT B T b, %
LA R A LT s B ATREMEAS K Z s,

CHIRBERE R SEEWRET H & & Tikis, kil
FAR ORI I e T % % A LIREIC O T R A
T B0, ThC XamEELEXOhD &
TR L T 5.

LA ERRF1) ~4) FTO T — 2 12l KIS EL kL
fad a2 R LT AR ZR 2R LT 5. T
bbb, KSR EERE L RO B X hizEL, 22
FRESE D ST O KIS IR E S WHELTWS 2
ERTFREEIRS, KA RREESEY LTh 501,
Fad e I B L T4 Ule b T, LU DR A Glen
Coe (BaiLey & Maurg, 1960), Long Valley (BAILEY
et al., 1976), HTF)IFEEMGE (K L, 1973) 7 & TH 4D
ha, LT ohbokiliBdkiismibifiatd, SHeE
507 N 2 R i (e a8

e, BERO X 5B b s HRE A Lo kil
BEENDA LA, ZOKIWEBIIEOEHIT: NE
s, NW 30°0~50° R}, Bodbfilciz NW~E—W
M, SW~S 40°~70° OffiRtc, £fk& LTS
LT3, s OBIRIIRHTH B2, Ol
b BIE O B R =0 KL PG EAE DFEAE S 5 TTRERED B 5.

RILEE « REEBOLFEMR

£EERET B KA 19 HC oW TERMEFSHT
Tl ot BEEEEICE 2a, 2b, 2¢ KiTRT.
FRBAB O ER S SRR T. Zhbo XX
D, SSIETFILUKILE & LRI KIS & ORCIEBRD
EZITRED LRI, KA Si0, 28 50—74% @
IRCHERRIPEE AL, TREED oiE 2y,
FEThECRIE L SEfiEY §3%. AFM KTk
DALy (1933) D v 7 - 7 A VIERIC T fLiEic 7 =
v PINB TR, kAL KO flinvEl, KO

1982—4

% 2a £ BETFILKILEEOLES A

No. 1 2 3 4 5 6 7

SiO2 50.49 52.33 55.81 57.43 69.59 71.28 73.82
T'iO2 1.06 0.77 1.04 0.24 0.37 0.02 0.32
A1203 18.14 16.50 15.90 16.75 14.20 14.14 14.80
FeZO3 3.53 1.58 3.55 0.17 1.55 0.53 1.03
Fe0 4.35 5.74 4.56 6.25 1.59 1.41 1.61
Mn0 0.15 0.12 0.18 0.08 0.07 0.01 0.1
Mg0 5.09 4.23 3.31 3.66 0.67 0.69 0.49
Ca0 6.90 7.68 6.65 5.98 2.13 1.44 2.08
NaZO 4.14 3.59 4.20 4.8 5.85 4.51 3.29
KZO 0.74 0.95 1.44 1.33 1.8 2.70 2.10
H20+ 4.10 5.56 2.77 2.67 1.55 1.68 0.48
HZO- 0.79 0.70 0.71 0.28 0.34 0.58 0.13
P205 0.10 0.10 0.15 0.04 0.05 0.02 n.d.
Total 99.58 99.85 100.27 99.70 99.80 99.01 100.22

Note: 1-4, Shimotane andesite
5, Akagari dacite tuff
6-7, Hirabara rhyolite tuff

Analyst: T. Imaoka(No. 7), Y.Kawata(others)

/Na,O [t 1 e 0.7 TFaRT. ChRES
JIRERE & = oMYA KIIEE O E (R E, 1973 5 45 -
FE, 1979 # E - 4, 1980) L, ILEEEGC s
A ESESRETTIHKUEEO s LTED
Zbhb., KL, Thb®F=FIERY, EEAA
WHEICIE S AT 5 B IsPAR B O FE = ko LE B &
W35 L, KO ff, K,O/Na,O g #irpA kil
HECRWTEL, HHEER - FIF=Ro b ok vt
fEv. FEOHEREIERERCOWTHRD IS,

HE MRS R

WMEE CORF - MEORIR LY, WSHEMREE DO
BIZOWTEED S,

AR - AL L diT, & R R TRRE
BIzWi B ISR LT ienwoT, KILUERBOR S
FYROBEEBIIANTH 5. WbREREC ST 5 KILTE
TR ERUEDIEC L > ThE 7. ThbD
RIVEB (EHA%RIUE - FERIE) & EEEERPC L
ELEKERB SR KUMESERRRNCEEh
Z D, KULMEER O, RWiEiciic - T
KR (BFEBLBB) b otcbDEHEEINDS. =Z/E
IWE D EREOIET A 4 A4+ ERKE e b KEAER &
MREIEIND T v, Z ORI E TIRKERAFFEL T
W DU, KIUEBNE T A A b~V T A1 bE
~NE, T DBEANCEEL TP L LB, BREEKE
PMEBT S X5 leh, BAETHKEMERRE S MBS L
BT b, KROMEED B\ LI HEE SRS,
B RS EY Ly, KIUBEHIHFEORIEE~E
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No. 1 2 3 4 5 6 7 8 9 10 M 12 No. ! 2
si0, 56.68 69.27 59.46 61.26 69.56 71.02 70.32 67.71 56.61 57.61 68.84 73.21 310, 58.30  62.06
Ti0, 0.85 0.22 1.17 0.66 0.3 0.31 0.39 0.5 0.82 0.76 0.53 0.11 T10, 0.55  0.49
A0, | 17.00 1417 15.99 17.23 14.73 14.45 14.91 15.74 17.96 17.51 15.03 13.06 M0; | 16.5 15.16
Fe,0, 2.25 0.97 2.67 4.41 1.28 1.66 0.91 2.34 2.30 2.19 1.40 0.9 Fe,03 1.66  3.29
FeO 4.37 1.01 4.8 3.12 1.5 0.93 1.86 0.94 4.1 3.93 2.16 0.15 Fe0 4.97  3.69
MnO 0.14 0.09 0.11 0.16 0.06 0.12 0.15 0.17 0.1 0.11 0.08 0.08 4n0 0.13  0.15
MgO 3.41 0.56 2.95 1.76 0.86 0.74 0.74 0.95 3.81 3.50 0.83 0.2 Mg0 3.74 2.13
a0 6.59 4.25 4.74 3.52 1.74 1.17 2.15 1.39 7.06 6.63 2.06 1.42 Ca0 6.50  5.63
Na,0 4.09 3.30 3.6 4.73 4.51 4.14 4.54 4.1 3.76 3.81 5.22 2.38 Na,0 2.86  2.63
K,0 0.88 0.65 0.81 1.21 2.83 2.87 1.89 2.45 0.69 1.08 2.26 4.0 K;0 1.33 1.68
H0(+)| 3.35 4.89 3.4 0.94 2.28 2.02 1.98 2.70 2.59 2.51 1.42 3.6 HO(+)| 3.6 2.7
H,0(-)|  0.40 0.54 0.57 0.3 0.26 0.57 0.6 0.95 0.19 0.35 0.16 0.80 H0(-)|  0.14 0.7
P,0; nd. n.d. 0.24 0.09 nd. nd. nd. nd. nd nd. nd. n.d. P05 0.14 0.6
Total | 100.01 100.00 99.84 99.42 100.01 100.00 100.00 100.00 100.01 99.99 99.99 100.00 Tota) | 100:50 [99:95
Note: 1: Andesite tuff

Note: 1. Mitani andesite, south of Asakurago.504-C33 2: Andesite lava

2. Sendo dacite tuff, north of Kamikukumo. 502-11B Analyst: N.Murakami

3. Kukumo andesite, Obarago. 503-B17 natyse: N.Murakamj

4. Kukumo andesite, east of Asakurago, 503-B7

5. Yasaka rhyodacite welded tuff, west of Mitani, 505-B3 % 2b £(E) ALk L

‘6. Yasaka rhyodacite welded tuff, Mitani, 503-B21 ” ALK o

7. Obara rhyodacite, east of Obarago, 78504-A1 rﬁmﬂﬁ%ﬁ *ﬁ'ﬁﬁ

8. Hisaki dacite welded tuff, Hisaki, 78504-A3 7 LA s

9. Biwaishidake andesite. north of Asakura, 505-C1 @ 2c ﬁ(J—‘-) Eﬂ%ALU%ﬁ@

10. Biwaishidake andesite, south of Biwaishidake, 78503-C9 f’C"—?’féJ\fﬁ'fLﬁ

11. Otani plagio-rhyolite, west of Sasakurago, 503-A29

12. Otani plagio-rhyolite, south of Kamikukumo, 78504-D2
Analyst: Y. Sawada(Nos. 1,5,9,10,11), T.Imaoka(others)

FeO, H20(+),H20(—) determined by N.Murakami

3K MAEEREEO(LES A

No. 2 3 4
S'iO2 52.67 64.44 67.92 71.05
T102 1.37 0.24 0.10 0.45
I\'[ZO3 18.42 16.65 16.20 14.00
Fe203 4.30 1.4 1.14 1.97
Fe0 5:23 3.32 2.10 1.77
MnO 0.05 tr. tr 0.02
Mg0 4.54 1.75 1.74 0.80
Ca0 8.49 3.65 3.75 3.20
Na20 3.06 5.05 4.50 4.05
KZO 0.58 1.80 2.00 2.29
H20+ 0.35 0.32 0.63 0.39
HZO- 0.18 0.67 0.11 0.12 _
P05 045 120 006 0.2 O OKAMI PLUTONIC ROCKS
Total 99.68 100.52 100.35 100.43 © YOBOSHI'YAMA GROUP
Note: 1, Quartz diorite ® HIREFURI'YAMA GROUP
2, Granodiorite
3, Granite
4, Granite

BT B L Edbie, ToORBAIETREE c i
~, AEEFEERE CIZALEE AN E BB LT o1, Balkk
OIEIC B 7 B BRI,  HALIEIL K ILE AT/ NE
FA A FVEBERE TR, e BEFILK LSS
HIET A A4 FEBKE T T - Tw5b, #-T, Mg
EENIA e &b, ZoMBHEEDBCR 722 LiIThk
5. ENOBEEAERIVAROLE oL, Wi
DRIEBKIABRC S b X 5 iskERE Y 13

IR BHEMREREERED A-F-M ¥
X—X—X :DALY(1933) iz k 5 Rt —Z = —
T4 4 bR O FEb K.

LA EHDINZ 0D, BEBRTOFEHTHS Z &
HE X N5, JEERMERE I nZlE o i H - 5
B, JeEEAHDE LT IR E OB CRIE ke B
BERAE) 23D - 7. KIEBY DRI, Hr7g » KFA
IRRHRIRUE DBEADD - 722%, T OB A OB askEs
DAL E LT 5%, FEBREaEAE O T T,
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W8 kilE¥ o Si0-K,0/Na,O ¥
LB 1 i =ik 1l 3 (Muk A, 1958),  2:
WMANBRELC oMY (L1, 1973 ; &
[ - Ak, 19795 4 1 - 4, 1980), 3: 3%
I FRER AR RO LS 3, 4 TR H AN O
R AR O LEE I (L - 410, 1980).

CORBIMECES MBS & L A ICE LR Eh w5
Enheied, ARABERCLRRCHEE LTE
h, CORBERAGIPZAETEMLTN 5 2 &b
b, FEMISEOEABICI TS, FhEAToMEE
By ORI AE CMEOBTEBHR b -TcbDEEL LIS
Fiekb, WKILEERCITKIUMEOMGEES) &, BRI
O RERFACE B A LR O W REET) o 2 B3 o W g H3
B b s, MERECEEEE & AR R ERL T
RS LR, MCHER I ERAREE Y H AR
RUENROGEFET 5 2 L b, HBEIOKTEEEN L N
W7 b OTH - 7o THEME K X, BEEGRRAETIRE
DEVEREITI B\ CIERBEE ROB AL D - 1. —Tidk
FpaE R crx, RITEB O T EB [FE > TIERBRIC fs U
TR RRREFOEAY D - .
IaPEry, Bl HE=HokEds, HARRCH
T 20 km  [ifEC ERLRIC BFILCW 5 (S0 - R
£, 1979). S bkt IR 0 LS OTEENRC LA
D, FA9 A OBHAEET, ECE OBEICL S kIl
L, NE—SW O R EEL R T 5 ek s
HLTW5D, ZOMBEHCEL QLT LML
TW5 EXELEG. bbb, RERCHMTSET
JIERAECOWTIL, 2 fEOIRRIE R OTEEDN D,
A2y b7 v KD Ben Nevis [aiifk (Baiey & Ma-

1982—4

UFE, 1960 ; JounsTONE, 1966) /3Ll U /- sitEns %
z bhtc ik, 1973). &7 BHO BILHEERE (B,
1980), HfEMaddk (b kb, 1982)1Ic o\ Tk, £ DHE
ey LRGSR OEE L SMitn & BaiLey (1968) 1=
X% Valles [ LlOMBBHSHE 2 bhTn5.
L L2 HFRIARIC S Tk Bl i kil 2R3 &
Db, Valles FUELIOMHNIE 2 v, Fihe, 2 —
R THREIR D FEE O I\, 177 )RR AE L
ORHELE 2. BO RBELUCHBE L LTH
Fohsow, 7494 - A v=avfo Crater Lake
H 55 (WiLLiams, 1941) 222, + 5 v Foo Glen
Coe [k (BaiLey & Maure, 1960)ThH A 5. &1L
BN U fea R ORE 2 R 3 WalA ChH H 05, HiE s K
SIERED KIS X b BB S W D 7 — 7 — SR Rmd o
TR, BEEAPEO KRR E L U0 kIS %
o s, BEKIEE OEEKD T A A F ~RIET
bhHorbEr, FHERATLEEOHD 5B, Glen
Coe A U L= b 0 LHEE I 5. Glen Coe [
BRCH LIS L5 e REAECIZZ LA, 2 O
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