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Table 1. Chemical compositions of voclanic rocks
No. 1 2 3 4 5. 6 7 8
Stage 1 I I v
Rock type Andesitic lava Dacitic tuff Rhyg(li&citic Ar:ﬁizitic
Si0, 58. 30 54.01 64.73 63.11 68. 34 66. 78 72.72 68. 01
TiO, 0.93 0.84 0. 89 0.68 0.60 0.13 0.08 0.67
Al,Os 16.75 18.31 16. 29 15.25 15. 41 15. 04 13.54 15. 30
Fe,0q 1.90 3.69 3.68 2.28 0.85 0.99 0.79 3.00
FeO 4.90 2.81 1.15 2.40 2.45 2.39 1.35 0.24
MnO 0.21 0.09 0.12 0.17 0.14 0.09 0.05 0.10
MgO 2.19 4.28 0.95 2.01 1.04 1. 68 0.47 0.59
Ca0 6.72 7.07 2.21 3.93 1.57 4.21 2.20 2.23
Na,0 4.14 4.29 5.72 4.58 5.98 3.83 3.86 5.22
X0 1.36 1.59 1.75 1.97 1. 66 1.91 2.52 1.85
P,0s 0.26 0.25 0.34 0.13 0.12 0.12 0.06 0.18
H,0(+) 1.39 2.02 1.42 2.69 1.27 2.88 1.72 1.73
H0(—) 0. 68 0.29 0.05 0.27 0.17 0. 04 0.04 0.20
T. 99.73 99. 54 99. 30 99. 47 99. 60 100. 09 99. 40 99. 32
Analyst: N. Murakami
Table 2. Chemical compositions of plutonic rocks
No. 1 2 3 4
Rock type Gabbro Quartz diorite Granodiorite Granite
Numbers of analysis 2 4 7 12
Si0, '50.79 58. 36 65. 39 73. 45
TiO, 0.69 0.75 0.51 0.20
AlO; 18. 06 16. 20 15. 35 13.42 -
Fe,0,4 2.13 2.47 1.44 1.13
FeO 6.17 4.08 3.10 0.81
MnO 0.16 0.12 0.12 0.04
MgO 6. 45 4.03 1.79 0.42
Ca0 9.90 6.56 4.14 1.61
- Na,0 3.06 4.04 4.26 4.43
K,0 0.53 1.31 2.12 3.18
P,0s 0.17 0.20 0.13 0.05
H0(+) 1.60 1.62 1.37 1.07
H,0(—) 0.11 0.09 0.12 0.20
T. 99. 82 99. 83 09. 84 100.01

Analysist: N. Murakami
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139 300m LHEEIN B,
WVHEPKILEREVE rhiBim ~510m OZLIEK T, Eo
FEMEINE~SWHRD S D535\, £z b g
DAL, FEEARINC D SEL TS, B ILEEE
MOBEPCHER « ANA - TREGOB&ET &%
LI LB e S 2 R T
BlEDXIIEEOLEHMR %8 1 581, MgO— (FeO
+Fe;05) — (Na,0+K,0) HE2E2NERT. 2hb
DEEXY, XIEEII LI TA I VERCBELTY
5r:EZLN5.

FeO + FeaO;

Na:O + K.0 Mgo

Fig. 2. MgO— (FeO+Fe,05) — Na,0+K,0) trian-
gular diagram showing the differentiation
trends of the Tamagawa volcanic and plu-
tonic rocks.

Open circles: Volcanic rocks. Solid cir-

cles: Plutonic rocks.
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Fig. 3. Aeromagnetic map of the Tamagawa Cauldron and its surrounding area.
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Fig. 5. Map illustrating the distribution of aero-
magnetic anomaly zones.

Solid and dashed lines represent the
axes of the high and low anomaly zones,
respectively. Heavy line is the outline
of the Tamagawa Cauldron.
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ERRLTVWS EEZLNBEKAEEI IR ICHEL LT
WHEDT, BREEREACERELTNSZE, BESH
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L ErBECAh, WRERBOERIT T TRiRE~
TERPIGFEEORNEE LEX DDOP b » LDIHEYHDX
5 cEbhD. ZOERBPELWESIE BRAEKDS
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Fig. 6. Profile showing the variation of the aero-
magnetic anomaly along the line A-B in
Fig. 4.
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NAB—ARE—YEEEMEROLYEAbRE LI VEL LT
B0, BHRPLEONTANE « RIUABEELXEH LT, BEAL
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Fig. 7. Reconnaissance map of the volcanic rocks.
This is suggestive of the basin structure.

Quaternary, and basaltic rocks are omitted in

order to represent the trend of distribution of the plutonic rocks and volcanic rocks in

stage IIL

1: Granites. 2: Diorites and granodiorites. 3: Volcanic rocks in stage III. 4: Volcanic rocks
in stages I and II. 5: Dip and strike of the volcanic rocks.

(2) MREROBRFH TR, L OMBRITIZIEL > Tl
RILRE D PG A ~TE PR A R O3 b TR AT i # ke o 7i §
5. TOBREIETE~ALEEIRIC IV TR E O a5
D, XBLITHEILETAD ZATWSDS, b Tix
EEIGDOBEERIC L > THMLTVD LS THD.
BERCERDBEINMA « SMIICRBEMZ R L T 5 &%
Zbhab. Ik, FE, B, A~z oBRE
ROIMA 1~ 3 km OFLE I HIDERIAEIE R E 3 504
E~ERARE RS THT5.

DLE#EE X 0 RS 100m FREED L ~3/L T fER &k
OHRER X D EREERIC T CTRILBBONGHRRD D,
TR IR & 0B TIERERR, £ DIMUPIRE -
TERPIRREE & B e OIMAI BIHE D PTFE~TE A &
DERG T B LHER SN D, ZOHERIED &5 T
ERECHE N ERT 5 LB 8 MO X 5 itk 5.

ZD XD I MR OIS, MEREROBESIMANC S8
MLcwdze, KUEBFRAIENTWDZ ERE
DR & 3T JounsTONE (1966). BaiLEy and MAUFE

Fig. 8. Schematic geologic profile along the line
A-B in Fig. 4.
I: Volcanic rocks in stage I. II: Volcanic
rocks in stage II. III: Volcanic rocks in
stage III. Gr: Granites. Di: Diorites and
granodiorites. BR: Basement rocks.

(1960) DFLHEL L T 5 Scotland @ Ben Nevis, Etive,
MacGreGOR and ANDERSON (1961) DIE LT W %
Scotland @ Mull, Ardnamurchan, Skye 7r & @ kI LiF
BAROEE &L OELMERZR LT3, Inds, Svite and
BaiLey (1968) 2% New Mexico ¢ Valles Caldera iz
BWCIHRFTA L7z X 5 7n resurgent doming DEFHUWIE 7
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X, Scotland O F R VIS B X O EZHKIUFGEEAR
DR E L C, JounsTONE (1966), MACGREGOR
and ANDERSON (1961) 7 EVX, 1Ek& < DWIEEITX
DB SN R ZIED T, WD 220044 7RRFIL
F-. % 11X surface caldera & 4 7 ¢ Glen Coe 232D
HElE X T\ 5. 45 21% underground cauldron sud-
sidence %14 7 & BEyxi, Etive, Skye, Ardnamurchan
EBFELTHTFONTWES., BLOLA TEHTHE
FTCRWTRE L~ /<8O NOENRFRIC L &L
7Bk BB T £V, EIRERROBA & KL E O
PTlebin, Zh Xk D ReeR VR B Ehi
SR E R ZTIOTHD. FE20X 1 TEHTR
BT IRNT, </ <0 R BSOS ERIE L,
COERIC X VAU REME< /< 0ETIOT, BE
EHIEIGE L. Eh, FEHET S KEESRER T
BELFMEDETS. 24T 1L 2LDMAEDLEXD
BBLEZLNDHLDEEEL, Ben Nevis 13&4 7
2 DIREREEEE, £OHRRBILRNTE 4 7 1OFN
DHNT F PRI NI EE X BTV % (JOHNSTONE,
1966). |

T, EANGEREORBEEBERIEDX S CHEX LN
BCHA S i WROWTEAEE SIS & Mk
DBETHFELTWEDT, EEEOZATIRE T 5 M
B Tibb, HEIRL DOMRRICE D HLF FHHD
Fishonic 2 LIEREVWIRWTHA 5. FREEERITD
725 KIEBOZIREREIL R T 5 L CORRICA T D
DT, RO XS, BkE~fEmbiREARIEE
L PROAMEET LS THHLTVWEEEZL BB D
T, ZDEASZDHINT SR CE-Ted D EHEES
n5. Lal, ZOIALTSHEOLT, BERDLN
53R COWEEREY « ERFEE LT 5 OIXHEE
ThbH. FHEEELTROBRIZX S.

(1) FRBEFRE X D EESH > Cofd Himik
TERERE, MREREORECARFEMLFEZE L Tw
5.
(2) COfEREERITIE I ENHEEEO X IEEIT
WAL U e IR BB RO LS.

(3) TERERIMGEERERRS IS MT 50k E~1E
BEIGE AR L 0 EERCEALL LB ONEREE
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Fig. 9. Diagrammatic explanation of the mechanism of formation of the Tamagawa
Cauldron, in the order from a to c.

In (a), the magmatic chamber develops in depth and ring fault forms in
surface rocks after the eruption of volcanic rocks in stages I and II. In (b),
the surface rocks founded along the ring fault. The dioritic magma wells up
along the fault. In (c), further foundering occurs underground within the caul-
dron. Differentiated granitic magma intrudes along the newly formed ring fault
under the surface. A part of this magma pours out on the surface to form
pyroclastic flow deposits in stage III. Following this, the basin structure is
constructed owing to the depression of the surface.

I+ II: Volcanic rocks in stages I and II. III: Volcanic rocks in stage III. Gr:
Granites. Di: Diorites and granodiorites. BR: Basement rocks.

Table 3. Volcanism, plutonism and crustal movements associated with Tamagawa Cauldron, West Chugoku

. Crustal movement
Stage Volcanics Mode of occurrence and plutonism
Hornblende-two pyroxene ande- . Minor faulting (NE-SW)
v : : Dike and sheet —
site and hornblende andesite » Formation of basin
Rhyodacite 2 stru.cture )

I (Tuff breccia with inter- | Largely pyroclastic flow Intrusion of granites
calated tuffaceous sedi- (Partly intrusive) Formation of underground
ment) cauldron

Altered dacite (Tuff breccia In’;ruzi_on_t() f granodiorites
o diorites
II and tuff with intercalated Largely pyroclastic flow Formation of surface cal-
tuffaceous sediment) o dera
. . Lava flow
Augite andesite and A .
I R . (Occasionally auto-brec- Faulting (NE-SW and
hornblende-augite andesite ciated) NW-SE)
Rhycﬁite to rhyodacite with Plutonism
andesite to dacite ; : 3
Laé?reta ceous (Fukuga formation: tuff and Largely pyroclastic flow Voslﬁ)ajt:lno tectonic depres
tuff-breccia with intercala- .
ted tuffaceous sediment) Faulting (NE-SW)
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A consideration on the mechanism of formation of the Palaecogene

Tamagawa cauldron, southwest Japan

Nobuhide Murakami

(Abstract)

The Palacogene Tamagawa Cauldron-occupies an
elliptical area of about 70 km? in West Sanin and
are characterized of the high oxygen partial pres-
sure during the evolution of associated plutonic rocks
(MurakaMI, 1969). It is composed of andesitic to
rhyolitic volcanics and plutonics which are divided
into following two types; granites and diorites to
granodiorites. Granites are exposed inside the caul-
dron, showing a roughly ring-form distribution. On
the other hand, diorites to granodiorites are found
along the marginal breccia zone outside cauldron,
which is about 10 to 150 m in width. According to the
recent aeromagnetic data, the zonal distribution of
high magnetic anomaly is evident along the marginal
zone, surrounded by the outer concentric anomalies.
This seems to suggest that there isian underground
ring-form plutonic mass of dioritic to granodioritic
composition, though some parts of this mass are now
exposed on the surface. Outside this mass, we can

recognize some scattered dioritic plutonic masses which

also appear to make zonal distribution under the sur-
face. As shown in Fig. 7, volcanics constitute the
basin structure as a whole, although there is a small
dome-like structure at the central part of the caul-
dron.

On the basis of the above-described geologic and
aeromagnetic data, the Tamagawa Cauldron is consi-
dered to have been formed through two stages of
depression, surface caldera and underground subsi-
dence. Dioritic to grnodioritic masses might have
filled the ring-faults which were formed just after
the eruption of andesitic to dacitic volcanics. Further
underground subsidence might have occurred within
this caldera, and have led to the intrusion of the
differentiated granitic magma along the newly formed
ring-fault and pouring out of a part of this magma
on the surface to form rhyolitic pyroclastics. This
underground subsidence is considered to be related
with the small-scaled basin structure in the area sur-
rounded by the granitic masses.
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