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This paper describes the eruption products and structure of Katsuma-Yama volcano. Katsuma-Yama
volcano is located in the northern part of Okushiri Island off the Oshima Peninsula, Hokkaido and has three
eruption centers: Horonai-Gawa caldera, Katsuma-Yama crater and west Katsuma-Yama crater. Horonai-
Gawa caldera is 2km by 1.5km in dimension, and is filled mainly with massive breccias to tuff breccias,
fine-grained lacustrine sediments and bedded lapillistone to tuff. Massive breccias to tuff breccias are exposed
along the western wall of the caldera and have been recovered by drilling in the central portions of the caldera.
The breccias contain fragments mainly of dacite, dacite pyroclastic rocks, andesite, and granodiorite together with
minor fragments of perlitic rhyolite. The majority of the rock fragments are quite similar in their constituents
and textures to the surrounding basement rocks. Perlitic rhyolite, however, is relatively fresh and cannot be
recognized in the surrounding basement rocks. This rock is, therefore, thought to be juvenile, although no
eruption products remain outside the caldera. The fine-grained lacustrine sediments are wavy stratified with a
wavelength up to a few meters and locally contain sulfur deposits. Bedded lapillistone to tuff comprises mostly
fragments of glassy biotite-rhyolite, and projectiles derived from the direction of Mt. Katsuma Yama formed sag
structures in the beds. Katsuma-Yama crater occurs at Mt. Katsuma Yama. The crater has a diameter of 740
m across and is filled with bedded lapillistone to tuff. The constituents are mostly non- to poorly vesicular
polyhedral or platy fragments of glassy biotite-rhyolite and are thought to be phreatomagmatic in origin.
Although the outflow deposits partly remain on the western and southeastern flanks of Mt. Katsuma Yama, most
of the expected pyroclastic ring or cone has been removed through later erosion. Katsuma-Yama lava of similar
composition occurs through the crater infill, spreads over the eroded surface of the outflow deposits, and is
distributed mainly on the southwestern flank of Mt. Katsuma Yama and further to Horonai-Gawa caldera. The
lava has a thickness of 100 m at Mt. Katsuma Yama, thins to the downflow directions with a variable thickness of
flow breccias, and is intruded into the infill of Horonai-Gawa caldera, with plastic deformation of the caldera
deposits along the contact. West Katsuma-Yama crater opens through Katsuma-Yama lava at its western
margin, with a diameter of 180 m. The major infillings comprise rock fragments mostly similar to those from the
Katsuma-Yama crater. A minor volume of pyroclastic surge deposits from this crater remains on Katsuma-
Yama lava in the summit area of Mt. Katsuma Yama, and rests on the brown soil of a few centimeters that covers
the eroded surface of the western rim of Katsuma-Yama crater. The eruption volume from Horonai-Gawa
caldera is unknown but could be between 1 and 10km®. The eruption volume from Katsuma-Yama crater
perhaps slightly exceeds 0.6 km®, and the eruption volume from west Katsuma-Yama crater is very small, perhaps
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less than 0.01 km®.

between the lava and the overlying pyroclastic surge deposits of the west Katsuma-Yama crater origin.

Katsuma-Yama lava is dated by fission-track methods to be 0.2-0.7 Ma, and no soil occurs

A thin

brown soil between the pyroclastc deposits of Katsuma-Yama and west Katsuma-Yama craters represents a short

dormancy in volcanic activity. Lacustrine deposits in Horonai-Gawa caldera indicate a high wave-energy setting.

Sulfur precipitated in the deposits suggests fumarolic activity in the caldera lake.

These facts likely demonstrate

post-caldera volcanism, and the plastic deformation of the caldera fill by the intrusion of Kamui-Yama lava
suggests that the post-caldera volcanism was succeeded by the activities of Katsuma-Yama and west Katsuma-

Yama craters.
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Fig. 1. Location of Katsuma-Yama volcano, Okushiri
Island.
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Fig. 2. Geologic map of Katsuma-Yama volcano.
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Stratigraphy of Katsuma-Yama volcano and related rocks.
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stone in Horonai-Gawa caldera.

Wavy cross-stratified siltstone and fine sand-

Lens cap is 6
cm across. Photo taken at the upper stream of

Shiramizu Sawa, Horonai Gawa (River).
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Fig. 6. Glassy andesite fragments rotated together
with the host, bedded siltstone and fine sand-
stone in Horonai-Gawa caldera.

Lens cap is 6
cm across. Photo taken at the upper stream of

Shiramizu Sawa, Horonai Gawa (River).
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Fig. 7. Thin section of a sulfur-bearing gravelly
tuffaceous mudstone in Horonai-Gawa caldera.
(A) Sulfur clasts and lithic clasts set in the
mudstone matrix composed mainly of sulfur and
opaque materials, under crossed polarized light.
A tiny vesicle is visible in the sulfur clasts. (B)
Pumice and sulfur clasts set in the mudstone

A sulfur

spherule surrounded by opaque materials is

matrix, under plane polarized light.

visible in the right upper part.
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Fig. 8. Ash grains of rhyolite glass in a thin lapilli
tuff bed in Horonai-Gawa caldera. Sample
03072502-04 collected from the upper stream of
Horonai Gawa.

Inter-bedded lapilli tuff to lapillistone and
tuff in Horonai-Gawa caldera.
parallel laminated. Lapillistone to lapilli tuff is

Fig. 9.
Tuff is wavy to

vaguely laminated with sparse block-sag struc-
tures. Lens cap is 6 cm across. Two sag struc-
tures are discernible above the lens cap. These
structures develop from upper right to lower
left, indicating blocks came from the right side.
Photo taken at a roadside cut along the Horonai
Gawa (River).
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e L, (emPIteicEs 5.

i FESOAERPIRRE (3 880m & THEL 28, Bk i
IKHEFES N TEH D, 880m A5 1,140m £ T3, (BRI
EOERAEIAETARZDFA A S
45, ZTOHE 25 1,300m % TRAEMPIGE, 1,300m
75 1,400m ¥ CRBCIEENEES R 2L AETA
BADTA A A EE L, 1,400m 5 530
1,500m £ TEEMPHREN ED B, FroxovF — o
SO BT (1994) 13, 74 1 b ABEETE
FAPIREETR OBk & R LTV 208, ERPIaE i &
BEFICHE N TOT, WMEMEOERLEELTOVS
ZEo, BLA, FAYA MNAMEEAREE L, 1EiE
Plika 2 EREBLE 3 2 aE R I HERYI O RIRE: 2 &
5.

) EP St & M7 35m~830m O
EHRITOWTR, FA YA BUKARE~BKE S 7 A
YA b OB AICBVT, BHIEICET 52 i
L, HRICHMT 2 BEIEIREEE (& - i,
1982) Thbh, o &FEENELS. BHIEE L
t2FAH 4 boar2iakhicovnwTEsnizyraro
T4y ¥avebIy 7ERME354125Ma & 31.2E
20Ma (I, HiRIc#EH T 2 BHEIIEOZ N (31.920.8
Ma, 28.8£0.6 Ma: JifEiR, 1987) IZd\W\WA5, &4 # A b i
AL cB, TOBICEE L nas3aked
LIRAUEIS O, FA A b B RES ~ B & A
1 bigald, SHEOMEEH TR 20, BRNIA
WFFEAOEWNNBTIEFA A~ ERARE ~EK
HOLITTFA YA NAEENER ->TEBY, Wi&MNHIC
BT 52 &3, ik, NPTTFA 34 b2
TEHZEBBV, LEMB-T, F=1) v IHOFA 44
N EEK S ~ECE & T A A N E, BED SHHE
BloxtbTx 2006 LW, TN5 M6 5001EFE
TRMNICRA L, ML /C &t s, £, o
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HoahsEwlEThd s ELTh, BRI EREKIZB T 5
TEmPIsEs & 58 & oA, #EE S h 2 @i
OAMANTEELERILTHB Y, Lih-1T, BTt~ T
800m, % WidZT NP EFEWE ZAFZTHELIAATL
5EFEZOND.

R4 V7 5 G D R — 1) 7 N4-0S-6 T, #
VTS5 R RE U HERE A RS 60m & THEX, TOHE
ThoBEz 115m T TEHFHIBO T A+ A b KL
BUREN LS B, T oHibo 1,200m & TEAERPT
FreamEGEd 5. £, BANNA VT SHEROR -1 v
27" N3-08-2 T3, HFHED 74 41 b KILEEIKCE~
BUR AR 107m £ THEE, ZOHE N oo
1,206 m & Tl 5PIks & fEmPIREE R i R4
3. INbDR—1 v IcB Y AL £ 213G
BOftE O HIEIER 13, N4-0S-5 @ 800m 12 RT3,
WEL, BRAIIA VT s oggikiEsim-HRoEETsh
5 EERET S, CORHROMBMZE, FfLL &
2~3mgal RN WVE VR CGir= x V¥ — « FEERL
A ABIFHERE, 1994) 1ITBIFEL > TVWB. LI kDD,
BRI 7V 7 5 I3 AERRIE KT & - TRID L 7cim=t
WVFESTHY, F=1) v L ->THEONLFAH A b
BUKFMEE~EUR S & 74 4 M3 T D H VT ST
DWEHP», T D& ZITHE L BBk T 2 EE 1S
ENHEEY EEZ oD, T OEEREENHETREY I,
R—1 v/ N4-0S-5 TR ZRY, H< &b 1,500m f{ifk
DS T Tldke< (Fig. 10).

HIVF S5 FTAMEEY DR

M IcEE S 2 MESATHD 5 B, M ~EOh S
&, WKL, MRk FOMBE RV, £/, Th
IR B ER bt 2 A O LIRS D A1 5
¥, TERPORRE A WE L RIS d 25 m) 1 EicH
K BEEZEZONDLOIDEL BN, TOLHIHTE
Mo, MEEE~EUKARES 0 V7 S IR IR F 72
BEIBEICE > THEUREDERBERB L. D L
EBZOoND. Fio, BEE, KT A RS ~BKA
BEAITRI TV AL, 2R SICHNTEIKNERW S &0
5, HVT SRR E 7213 2 NIRRT F B ~ BEEK 1 B
EVEPEL B LD EEZONS.

FRIHER I D W T, BT H BaEliE s <, B
BENFPIKICHERE L2 & B X oNd. £/, HEREK
TRikiT, A bORBW TSN TED, ok
WARKEO WAL AL XS mREBEINE D - /e
tEZONE. FRICb DO, TEEIEIT~IR
JEER MR TS E T R oV F —REECHERE L 7 & &
RLTED, TOKBIZRLTHETREL>EVL
5.
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| Katsuma-Yama Crater

N4-0S-6 N4-0S8-5

Breccia and conglomerate

Fine-grained sediments

N3-0S-2

(Katsuma Formation)

N2-0S-1

Rhyolite
Conglomerate

(Aonaegawa

acite tuff
to tuff breccia

Formation

Sea Level

Dacite tuff .
, to tuff breccia ranodiorite
, nd quartz Granodiorite
iorite
Dacite
-500m
\ (Bushigawa
Granodiorite Formation)
(Clastic dike) acite breccia
’, -1,000 m
ranodiorite
Basement of caldera
-1,500 m

Fig. 10. Geologic columns of bore holes N4-OS-5, N4-OS-6, N3-OS-2 and N2-OS-1, compiled after NEDO

(1994). The boring sites are shown in Fig. 2.

Stratigraphic units in parentheses are those assigned in the

original description by NEDO (1994), but are interpreted in this paper to be intra-caldera debris avalanche or

rockslide deposits.

ETAEZAREENTVBESH cm~$10cm D
IEFAL L 7cibis & U < S 1, B2 5 < RIRIICH
AT B ESE R (hyper-concentrated flow) 7> & HERE L 72
EFEZONDN, HRARTHKIEERITILG B X5 5%
e Lict3EAICC WV, FIKEH, S ZhiciiEcs
BN A AP—E S KNI BEOIRENRD b - 7o
TRV A RBT 5. S 51T, 20 XS RN OHEREYIT
WCIREEMS A 5 ZERACE D EFr & & b LTwa
L, T L UM EUEBIKEREPIEST S L%
EZHDE D E, KN TRERENESIEE A BRI
20, TOLEEICHEELLKEPKIKEFEST S LI
X o TEAT~ B RIERABAE 1R L 7o iRIMERE Y A AR
Ul EEZOND. T~ EIREENIEE S HERY < 1
[EE#10cm, b5 Wiz bl Eicbh i > T EHMRAL
LTWBIEMEL, T, F+ xRS OHER)
ZHIFIL, HVFIBEEWE AT, ok
OEFPRVAENTVS, T L, KEOR TH

—SUCER S N CHERE L /o 2 & AR T

HRHERE S A T O TR BB, UIEF O I RS
b -t T EARMET 5 (B, 1930; HrPgE, 1931;
PR < BER, 1935). =& 3 KIIEARER O BEHE LB
RO B (Matsueda, 1992),  FIEFIRA LD ES
ONIZ « flh, 1980; 57, 1991) 75 & THIEKE N T3
LT, Kb L < 3K 7z S 2B D KIEI
EARBREE DS TEBE 9 2 513 /D 75 180, FiESLa D X ) I
BENTVEH S REFRCEDER 3, HIVFSELD
AT THIE S O T, BAUEHORK & 75 - oA
B~/ ~ThpAlfelnd 5.

BB BRSSO W TR, I oWk B fik:
HEREI 25| 2 3 LTI AATE Y, Fi, BEOE
BICHRT 2 5R « i o ia EAE L L s vl
AV LA BREEICHE L7 5 2R MEn onb
ZEDS, BAA VT S ORI TIE L 7o/ MR K
OKZBRUBER E o3~ 7 < IKRKUER) [Clkd 5 nlkE
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EDsE O, AW LA BRI ICRE Lo 5 28R
347 ZADFEELE LTV E, ZHIKD & DNE 0
LG, wURIKEKUERET ISR LIAREYITH
BHAJREMHD D 5. FEICZ DS 5 W IdhREE A f
L TWABRUNRIRIZ, B% 5 KUBOMT, BEEIKE
RBENEHLE ZITKBEOKEGREEA TV S
RET 5. IESKUEEDARNCKESURTET 2 001E, B
HRkGET ImoNTVS GREFF, 1991).

IR LIPS A0 O KL HERE ) iV 370 B0
R OR AR L TVW5, SR TERE L/l wv
bOO, FEEREEKRE L, I EENED OIS
C L SEBEKIIEKICHRT 2 AR E V. RECE
GBI T oA EREA, BENOREEZ DTN
&S, # 7 AETHEBEEKEINMEHZRTS SR
&R T 2 iAE & R e R, £ 0% < IdKIL
PKITc, BRI e E N iR d 5 W IidiEEh L
foiE RS, F, RAITARAHT IS B W /i
IR L 7o NIORCE AR LA S », ko X
21T, BERILK O 2 ST U 2o Bl LiacE bR
HEKREKNIEEEHOBEICEALTWS., CoL5i
ZED D, KIEKINREESHO KPR E R, Fi
KOD = 7 <KL KICE > Thiebahic & &EX
SN 5. BKE~ KINEEECE TR 1 KRR 8K i
AU THIR L 7o S IR R O HEREY) ©,  BECE~ K1l
AT HE 3K — VDK EID IAA TH U e e B
b L 3w KRR R L Clintft L 7o (K5
FEREROHRYITH A 5. MRS Z L WKL
3, B NHERERY) & ERRER ISk B S, RERORT
FIRIRR Y & o3 L CHERE L 7c 2 & 27RIB T 5.

MDA VT S HOIERERSKEIAHTH 5. L
L, WVFSiHEHERYINFETA LT HHIEEME R4
51, Fi, WKAIG—ETH-cETHMU5,
RTCALIHBEYORES 2B 2IBEORS, 318bb
300~400m FREDIKIEIR S - 72 T LIS 5. —JF, HHkL
WA ORI A 7 2 — v LIRS 2 &, ZOHE
LIKZE & DBER (Jackson, 1976) 705, A EZE 1~2
mé& LT, 1~20m DKENESN B,

IKIEE K LTS 5 M S HERS U 72 4B 0 7K i ic > W T
&, BEZ NS0T 5 R AKES 300m I, Th
IO bbich-EEZLONS. ZOHPKEADME S,
ISR~ B LK T K g OB S T oS & 131E
FLTH3.

HILVFSIELY

PILED XS5 IRANINA VT 513, = OkE & FTAHE
Bir 5 /T, hvss EHcE s, BRI VTS
o DRI, Sato and Taniguchi (1997) @ K ITE %
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LIEHIE S OBR O KIOORKBERA 2km & L THE
ET B L, U RKELBEBHDOEET 1km®, <7 <%
FOBATI0km’FETH 5. LnL, BANA VTS
POBH LR 0 b O RBIERTE TV, £0
BV E2&E LT, HAEDREESHERENRS VD
I, HiFlEshzcENEZ NS, BRABTREDRS
HThaMELEI LD ELT, HEMIETIIHD
BeEifinsifo b, BEETHLIR, ZudichiE L Tvs &
FZ o5, BEELkO & BRLrEK O o EYHE S
b B EHEREY) (7 SRR & 7o 3 ) B
HefYD bich->THIMShTWS, Lichi-1T, 77
R F 23 EHE L 0 bEf OB ERATER S LTk
OB FERATER S AT, & 5 WO xR O MRl
I BEEEATER S AR A VT S TERRIE KA - fo D
ThhiE, BT sEHYMEESETLE SN, KE
LTI THAREETI W,

4. BEmLkn

41 KODHEE

LK O DR, RO =S DHED SHEET S
3.

1) W@ - < 30° ~60° iRt L, 2o, JEX 30
m A8 EUCE ~ KBRS, dAC BRI
PR ncsiE bl oRic @z 4 % (Fig. 11).

2)  TAUCHAR L 7 BEUCE oS L LR SR T L
BEICEODNTHOITPIENSENT 5.

3) TN T & B KPS EERELLE o [
TERPIRRS R S ) A 0 3 5 Ml )
L7,

KOS TAHERE) & & 2 5N 2 BCE ~ K LIBRE R A
ORI A & b I R - THEE L 72 KD o BRI B &

Fig. 11.
ma-Yama crater.
the north side of Katsuma Yama.

Bedded lapilli tuff and tuff infilling Katsu-
Photo taken in a valley on



LB RS, BRI L O & G 221

Z 740 m TH % (Fig. 2). < OHEHPHANIZH 2 B Lo
R —1) ¥ NS2-08-1 (Frx xv¥— « EERIRAE
FERERS, 1994) TSRS OB N IS AT 5
ELTWV3 (Fig. 10). LarL, Bicz i3 LEVES
B L TOWEWDT, OB, BB ALIRIC
FRELCERBLIZbOLb LAV, bE b EKOEF
TA LTV ARBUGEI G~ KIS, a0, i
BE - TOL ARSI S DRSS (low breccia) &
Bl L AAfEE b b 5.

LK DBt S, BRELLEE IcEb TV b
W, BFHIEOREIRIHTH . LrL, Kid~2H
LK OB oM &, KOBHEREY & E A oh b
YIS EAT S &, 2 LC BMbkO»r ol Lk
EEbN B KPEERAN A V7 5 ICEL HERE LT v
LlEEREZADELE, K- VEKLID S B,
7Y gy 73— vELELTOREARENS
W,

42 KORTAMEBHRCKOZIHEREY

MK N Z S 2 HEREY 1, Z DId & A EDNRAL
GO S5 KINFEEYITh 5 (Fig. 12). &3k
LS EERRIC T 5 28T, bEhichE, FBEA
HENOKEELES. ZD%20~30cm LI R T, 2~3cm
DTobonsds, REWEFORMIEZINS
PERICIAl D » T T NICEAR T 2 EiHEEY 5, KILK
RS U 2o dhifm o £ N 2mikd 5 O i3k 4 7558
FEDEH L -k e 24 5. & 20~80cm Tkl
B0 LIERAL L, et o BOSE T~ B REEHE 2 7R 47k
LS ~ KILTEEEK S & 2 S H010 em TYEAT~ R IERE

DU 75 AR K LB A S ~ RERLEECA 782 S 30m &
W2 5HEET

NS KPEEOE NI iRR AL Bkt rd 2
W, EBHSOWETREEOBMREBE TS LM -1
EH (1930) 513, o tEkEEE =G L Tl 0,
WHEICRES T onsELTWa, LaL, RN
BoOBMEX L bOHEENSVOT, LA 775
IRE MR Ok g (F » fth, 1982) 75&, &
LD HERL B FrHEREYN RIS 2 IREME DS & 5.

il LF SR DA A RRE T, BLigs o @b
NP THEROFE L BRSO 5. £, B
PR AP OB O T, BRSPS K S )
DE T, PTE» URARSIEEEORE U 7ok L1k
IR~ E DG B (Fig. 13). © OFM 2~3cm 13
BRI 2R g Bt L 5 > Th 0, BEELrEA g
H & 0 OB O OB HY) & Flkrc X 2. B
LLFE BRI A VA & R PR IR G35 4 5
NoOKEAE, VTN b H 5 REOHRECE KUK T
MHIED, ETAETAITE2~4mm O KIIKEEEK
i (accretionary lapilli) 23EHELTWE, T HDK
PrE 3BAIRAR &R TV TV B 2 & o, BRIl
LIRS 4 5 KPS ITttbc& 5. /2L, il
(LGl KPS, DS 10° LI O AT IID /M
KL TWE T &EnD, KOZEDTHWEDTIIE
<, KOgoHREEZ ons, BHELEA, ®@P
VT 5 OIKEKIFE A O K IPEEYIE, by o5&
Z OFEPEER Ficdh 5.

Fig. 12.
of Katsuma-Yama crater.

Polyhedral blocks and lapilli in lapilli tuff
Prismatic joints de-
velop on the surface of the block in the center
of this photo. Photo
taken in a valley on the north side of Katsuma

Lens cap is 6 cm across.

Yama.

Fig. 13. Pyroclastic surge deposits discordantly rest
on those from Katsuma-Yama crater, the sur-
face of which has been turned into brown soil.
White arrows indicate the soil layer. Hammer

is 30cm long. Photo taken at the west quarry

of Katsuma Yama.
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43 BRLUEE

WL S SRR o IR I 3 O TR L Pl
DKBEEZEFEOTHRMILA &b 2. KON ToBh
EARHIBNC AT L (Fig. 14), &F& LT EANE
WE(RS 2. A OREIZHEMED 5 40~60 cm OHFFHT
Uy —EINHMFGET B (Fig. 14). —F, KigidE
KTd2h, HiEfhnicBR - ClgimE AR 3
D, FEAEHERTE 155 (Fig. 14).

WML O 2 SIEH U 2o B Lvzss i L o JEEE~
600~700m [A73 5 08, REEEEILFPERIf % T - T
RPN A VT SITRA LTV S, B S8R 7 v
T IICE B T RiEa a8 & LRItk E &

Fig. 14. Jigsaw-fit glassy rhyolite plastically loaded
on the lapilli tuff of Katsuma-Yama crater.
Photo taken in a valley on the north side of

Katsuma Yama. Hammer is 30 cm long.

Fig. 15.
into the surge thin-bedded lapilli tuff and tuff
erupted from Katsuma-Yama crater.

Protrusion of Katsuma-Yama rhyolite lava

The pro-
Photo taken at
the upper stream of Shiromizu Sawa, Horonai
Gawa (River). The source Katasuma-Yama
crater is on the left side.

trusion has jigsaw-fit cracks.

#->TW5b. Fig. 2 OHEMHXIC/RT &L 512, BRAJI
AV FITE L BREIEE L, VT IR ElAT
100~400m HEA L7z & T ATH VT 5 NOHEEY I
hHiAS, EALOHEREYI 2 RS L & 2 oA
IKEALTWAS,

HAIMI TR, EEPEE 10ecm~E m ORRFIRIC
O3 L CHEREIFIC /AT A5 &, RERANCYEMEZSE L
TWa, Ff, Falca@ml, Y7y —EhnHrE
LTW53 (Fig. 15).

BERIEEICEL, £ OES EIBHILAE T 100 m,
RPN S FI7KIR iR TR v 5 5 F8 T AHERIC
BATAAETS 20~80m (TS 5. IAE T EFITHE
IRTHEAFEL TV, blE M kilhr 7~
KILFEDOR & S AL L iaah oRAER, T7bb
REAELS & 15 > TV 5 (Fig. 16). BiLfTTics1r 5
REAMEOES L, FNHT3m, FHTSmARTH
B, RENERICIE 20~60 cm RO FHREEASTSE L,
ZO—EFREAECERML TS v IiEEG LTV
5.

B RS E L Al LKA B E 0EL D
5150, LT T R EEE S I mm~%L 10
cm DEX D L7255 1 mm~% 10 cm [EPE THS L
T35 (Fig. 17). COHELICEIR, wa DR (Fig.
16) Ehc o < 1F L Hld 5.

1 L 7o i3 ik 2 S R2RIc s | i S e R T mm
PIRDZERR o ) h §its & o IR H 15 4 ERE & 18
M 5185 (Fig. 18). Lo L, NRll<TId, WEICEITA,
HBVIF NIRRT 2ENEITH > TEE LD
BEEEBBICENS, £, OB LB EREOEES
g & & biciRE A RICER T 5 AHECEIN, ToENnH
& B s @y T 3 (Fig. 19).

BURZE N C &I, AT, BB L8 B
158 b HEY) > TIEE mm DUN O #R b T b 78 AR EfI
FE CHICER S L < GBI L TREY & 5 JTEEA & i
THHEHIEENHEL CERSFEENEER LTV S
(Fig. 18). fll/ S FRRETHICE A 2 fiF3, B
FEEAT R MR, T RbBRIREEE bEZ SN D
», MREAVNS <, Fi, S LA ITER LSV
ED S, FEIRETEER ZHEIE & 95 ZGHIEIEEE WA
5.

HEOEBP, WBAIH VTS ITHEA LGS, &0
DIFRAII A V5 5 2R S 2 HEREIT I A L 7oiss
T, 2ficy 7y —2uikoding & BEEEEIN
H2#E L, ZHOABR»ED SN 5.

44 MEHEE

FERLK 2 & OEHEYIE b 2 FREHIRIE N TEB D,
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TLOEHEARETE T2 C & RE LV, BET 2Lk
LI D HEREY) & e DI 2 TR LR & 5 53K
% &, HEREPDIZ 0.5km?, IS 13 0.1 km* FRE TH 5. 7272
L, HEVIORFERKOR CAHBYIOREEEC. K
O CAHEREY O (KFE 1, KA B 0.74km, #HE} 60°
OM#EE LTEM L, KOBEOMERHZ 60° & 0 bFEL
EMHBDOT, TDOLHITLTKRD KT TAHETE
PIOKTEIZ T ORI 2 AR b & 2.

5. BRE#EAO
51 KAODEE
BELrE kI, BEiL ol s - <, BEELEs

Fig. 16.
coherent, flow-layered rhyolite lava (lower left
side) effused from Katsuma-Yama crater. Photo
taken at the west quarry of Katsuma Yama.

Flow breccia (upper right side) and inner

Fig. 17.
rhyolite of Katsuma-Yama lava. Black layers
are dense and glassy and minor light grey layers

Inner coherent flow-layered and folded

are vesicular or filled with secondary silica and
feldspar.
Katsuma Yama.

Photo taken at the west quarry of

DOPEEHIZEILT LT W5 (Fig. 2). % OJLPaHIESY (3L
WCEOLNTRA O, A 2 Wkl
BEEAC > THEU KON OMENBIETE 5. &%
A THIETE 5 KOKEIME L TR /BRI 180m
TH5. @& 10m, 1§ 100m OEFHICHE: L THEHT 2
KEOIDWIE TR, 30°~80° DFRIE 72 4 Bl Liss 0B
HIC7 /Ny b LTKOoFutTRh - THE L @R 5k
PR A3 TR T % % (Fig. 20).

T PR K T o0 K RS i B LA s o 260 & 0 K<,

Fig. 18.
Yama lava.

Close-up of the inner part of Katsuma-
Note light grey layers represent
flow folds and vesicular portion of the lava.
Cracks develop normal to the flow layers and
near parallel to the cracks. Photo taken at the
west quarry of Katsuma Yama.

Fig. 19.
dense dark layers along flow-parallel joints
and brittle fractures in Katsuma-Yama lava.

Light grey portion develops into and across

Cracks develop vertically or slightly oblique to
light grey layers by flow drag, and adjacent
dense portion fills the cracks. Lens cap is 6cm
across. Photo taken at the west quarry of

Katsuma Yama.
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%72, BRSO REICE OBEHIMIHERE L Tvw B
bhnbod, KOBEBI S KRR W &
MoT—IVEEZEZLOND.

52 KErELY)

W LPE K TN O HERE M, BRLK I ) & ]
B, BLiAS LMl 5 REORBEEER 2T KR E S
5. A OKES1E20~30cm PIRC, R g~k
WKL RO b DDl 2, FEALTWE bbb
B, T OFREE MRS TR, kA 1SRRI IE N L 7o BT
[T E N ZHikd 5V IdERELS T ENE 0

RS LPEHER 35 T T S 3 oK FEBlg, K
IIBEIRCE T, ES 10m 282 5. WEH ClANE
<, $&20~30cm LI FOFERCEE >, Zilig, {bmpdies
DOERPBAEST 5. T O EH20em &, 29 0k
U 7o R K LB S ©, ST aE S 30 cm O KL g
H, DITHPICEE L ZES 2.5m OIS HIEICE S
e Y = A i S [ e SR AN 3 T SR 4 3 |
WK TGHEREIC A ~ 5 0 7 LTV BH, £DENIT,
30°D EoaMETIND &L TE D HIKRRB OB
S~ KILAEEE S RTNC 5 4 L T b (Fig. 21).
F 72, JEE 60cm THAT~ M RIS E A AR 75 B
Nt & InLIAND N KRS 2 RTINS E W (Fig.
21), ThEROIENES. Biic)®md 2 EIKAR
DB S ~ KRS T 13, FRECE O sl
a, bWpdtEs, BEER SRERRoME A s /D
BOMEEIED NS,

LR o B LTEICE WG TR, ARMLEL
T BERILLIAE OFIKICE A 7RI 2 E 78 > TR T~IK
RIS B ARG 75 BERCE 30 i % (Fig. 22). HERW)

DI TR BRI LIPS K TN O K PEE & 13 & A ETH U
T, TS AR TGS ICELR S LD,
C OB E RBEREILPEA O o o E WA LS.
AEIAL L 7 HEREY SR L LTERE < ol < & B
Hoxs, WELLEMIOHEYORE S 13, FHEETHE
ATEX2HWHATE SmEETH Y, REAE L CHERE
LTW3EEZLE, BXOHKARTIOMAIRTH A

2

53 WEHE
BEILLIPE K 170 © D) & & 2 FEEEHIH & L T
v, LOWHEEHES 2 L3H L. BT 55

e

Fig. 21.
overlying pyroclastic surge deposit infilling west
Katsuma-Yama crater. The surge deposit is 70
m thick and has a down-sag structure (upper
right). Rock fragments produced from the
quarry cover the surge deposit. Photo taken at
the west quarry of Katsuma Yama.

Poorly-sorted  pyroclastic breccia and

Fig. 20. Outcrop crossing west Katsuma-Yama cra-
ter. Pyroclastic infillings incline to the center
and abut the Katsuma-Yama lava. Photo taken
at the west quarry of Katsuma Yama.

from west

Fig. 22. Pyroclastic

surge
Katsuma-Yama crater, overlying the flow brec-
cia of Katsuma-Yama lava.

deposits

Hammer is 30 cm
long. Photo taken at the north quarry of
Katsuma Yama.
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Lk DR O HEREYI O (AT 13 0.01 km® IZf /2750, 7272
L, HEEVORBEICIZTKORTAHRBMOFREEED T
WA, BRI OEE SRR, KR TAHERIO (&
R, KOOERE0.18km, [k 60° DFHEE L TELLL
7.

6. BRI O R OB ILFE X O KRS ) DRLE &
KR F DRRE

Lk O & BERLPEK O oEE R VSR s b 51
FEEE L C0 2, KiRLCElEsE 22 &TlECT
ZENTESR, 22T, KTES LERBEEH VST &
PR & A A b TREMRIX ) & oEREIA K
Btz SRR Md, &9 oy & A FLAEDE HIBIK
b, Bk W & BRSO N OB b B
AHAD T &, RIS G LR R &5 2
5N B KILFHEY b IS 15 < 13IF KTy — DHERY O R
Iz A% 2 &M% (Fig. 23). ZOfEFRI1, FREATH
B P HERE RS S ) & I O 2 K — v & L
Wi ka5,

IRz &k ST, BRI D R O L PE K D
5 DOWEHY) % 119 5 KFRRL T D 2 < AR g~ K
WKL T O R E & T, Hhk SREE IR L 2B <
Fhczmikzisd. KUK FclZmEoiEnr, &
gL 72 @R, 2 WEBEBRRKO b LB NS
(Fig. 8). BERIRD KILUKRIF1d, BRRREINEHIZ X > T
UoHantso, <7 <2 E - T
BERED LS ICENI T EE S pdibE b, HIRIRD K
LK 3Rt = 7 = & 7K & DIEFEIIRIGIT & - THERE
XN % (Heiken, 1974; Heiken and Wohletz, 1985).
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7. BRI OROEBILTEXOERYOERZHYS
& ALEHRK

71 ERFHEH

s &, Bk O B GRS K PN o K e
HEN T BIRECE AR, WIFNLIRE N 5 20518
0, ¥ FoMEEEL. HROZ < IZER 1~2mm
DIroflEf, A% BEROHEHERT, MED v
v, ToNGA N, PRLERES.

T TR LS, Billas c3BeEs b0
CHELIbDEND S, BRI BTG A
S L 7o KEEhoRsCEER 02 < 3E@L TV
5. B LRSI 3EREHENERREEL TS
0, HEABEEICT XTSI NER 1lmm LI FOFLER
DIAHBNCET 5. FLERIZERE 0.05mm LI T BRIk D
LONH LY RO bDETH Y, HiaBSEEICEE
TR L Tw A Y, BERRENHICI STV B,

PR L BTS20 S oY T2 ) R b
NIA MPEA, BTG S EBLEAED, b 50
NS ZAEBERLTEL TV S,

72 {bEHERR

KO« BHEILPEK O 2 FETAT BEEEYT Ok
BeE SR & BRI TR O Bsf s e > W T, 7w
L7275 2B 2R L, XRF % WO s bk
AR 7z (Table 1). WIFNL b HWITE L RI7clskT, 7K
ZROTHIE L M E A 2 EREEO#EVIRIZEA
i, ) AN T5~T76% T, K0 D3 4.5%Hitk, BT
WA NES T~8% L0, BT T vh ) EAHIZS
W ERE - FIRE (1966) OFE L 2 iELLITE S O ST iE
TRYVAPT I ) OENT T THRELELD P

T T

Fines-depleted
[~ pyroclastic flow
deposits

0

G

I~ Pyroclastic surge
deposits

I I I I
Pyroclastic flow deposits

O West Katsuma-Yama crater

. Products from Katsuma-Yama crater,
infilling Horonai-Gawa caldera

. Katsuma-Yama crater

PyrocI:Iastic fIaII ep?sits |

Mdo

Fig. 23. Mdy-0y plots for the eruption products of Katsuma-Yama and west Katsuma-Yama craters.

5

Boundaries

for pyroclastic flow, fines-depleted pyroclastic flow and pyroclastic surge deposits are adopted from Walker

(1983).

Boundary for pyroclastic fall is adopted from Walker (1971).
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VNSV, TNEDTHEOEVIZLEEDTHA .
VNI LTS, ITUGS2002 fEE)HS (Le Maitre et al.,
2002) DL RS < AT, BRI O O
THILPEK O & DN IRACE ICE T 5.

KiZ > Wi LA S O BEME LS LA L
oy & TR ISE WA D O, HiE L 0.2~0.8%, H“ER
1.5~2.8% DK% EL. BRI TRREO KPS Th O
BCESER T 3~6% bokA2EL. 8 FCRIARGES
Fratskd 245 2088 LT IRIEBA L TV 3B,
E &0 SIKPZ VD TIRIEINC & - TKMEE S 1L
TVWBEDTHA.

73 FEEBDRER

LK IR O ks h o fRACE SR VI h b E
wLTBY, WBiMlaso RO N THE
L& & BITKITEDL. TOT &R, HECEDOAE
WKFIDSBER L T WA T EAERIET 5.

FElEEIc >V TWAR, oK, HiEL
SHEEO Ffie T, = LT RRIlceEBRL TH D,
BLZ O IREDOHREBEETEAL bDEELOND. B
LS RPN A V7 5 NRALTEB D, Mgk A
WFSNITH - EREPTHD. LinL, BESA
5 2 BEET TOKOIBIIAENERBT 5 £ ORI
BERICRSIFEH BV, T THEAONLON, B
HEINB I - 7oKERIDIRISE L5575 At~ DY
Thb. KEGDMENHZE-> THEICRET S &I
X0, IBEOH S RFKMENE, —TF, KERIIKK
NEBEER Y BBETHEGOREES 1o, PO TELHE
ZIBEIL T SIGEEINEEKR S NS, ok
L Ol s e B EEEHRENEHTH A 5.

LB AR 2 SREEICEIEIE L Cv T, BEREHEIN
HiclonTnwa 2 & s, ImaEPHRE L TwaRfic
s N & 3ENLTH S, BAMEIEOK X Kiks
DRI TR, AEVPIEEICT] ZEF S TS|
XRNMENBE, FlEEMSNhEmEE = OREFATHTL
THIEL, AR E NS, FLBhD 2 ) 2 hoNS A
RO ER, BEEOHEHEBIE TKERIE L IIKER
DYEEER U 725 s O B L 2 TBEME S V. S S DFIk
PIflpas 0o, B g L 2Bn - TER
EEENHEBA TR, &2 VIEERERCEE LTV

5. Fio, KA LZERCE2gkbind, v h
DT IH Y ERSDEENT & - TR 5. Chid,

H'5 2 DIKFNTE > ThEA 1R D3 § 1808 S itk
ElhkvEEIoSN5.

KA ORBCE G IOV T, < 7 < IKERSURT
k> THELTVWE T EpD, KERICH 2 S N5
Ko, Bl & FEEOBRERETOKNL, 55

WRFELAZEMEZ NS, FBRICHEBL, H50
BHSZEEBRLTWEZ ) Z N5 PG, &
ICEBBEED SRENHIRICE 5 £ TORICED Sk
JEABHDRIBRIKAS A7 5 2 &S LT U 7o alREH DS E 2 5
nas.

8. KILEEN DA

Lk S B e HERE ) T, F /e, BsRLvE K
CHEBSRLK 2 S L 2 s LA S o dic BT LT
W5, LK SR O KR & LTS K 0 O K P
EORIC3BE NS Z s, BRELKTD KR
MK & LG K T O KRR & ORI i B kA D
TR ORI b - o & Z 5 b, BLAS I,
PR O E o KPHE R A S ik
MOFHHLTWED, BELPEK O & OISR
a2 EEWE L TB 0, miEoicbHEEEED S
niswv, oo & EBELK O S O KPHE KR,
LA SE ST 2 £ Tld, & 3EE ORI &
D, BEELASEHEE & 7 < BERILPE K T o KR K
M -7 EEEKT B,

ELEODPE LR T, Bk O & BERELTE K
O 5 oMY, 7 7rfiRBEEREhic s, <
NSO B EHEREY T HRERTE IRV, Liedi-C, B
LK T & BRI PE K o K g B R T O % 5
D TR S N7 BT WrFe IS 2 - 72 mREMEDS S V. B
A ED 7 4 v v a v e b5y 78 02~0.71 Ma
EHFHLEV,

BRI V7 5 cld, BB 2 S L 2k RE
= KBERM VT S ITHRA « HERE L, BfLA
GHH VT 5 NORIRIHERCEH & KR LA i 2
BEABAT0S, i, HRMERS IR P
T 5B EKITEHOERBEDLNE. NS DOHKE
&, AV Sk, HREPIDERELSwS B, 5
WA VT 5 NOKITESIDE L 15w 5 Bic Bk
CIOIEEINIEE > 72 2 ERRET D, H VT S EEYID
[N 0B EHERE Y ICEEY S n T &, Btk v T
s Lk O Ic B b N B ) B HEREY (b L<
37 7 IR EHER YD) ©, =k bEhfio L
I« DB HERSY (%« fth, 1982) ICxitd 2 HEfEHIHs
RANIA VT SHICHfELTWIE WS &, 2L T,
L 7oL © o et Ly gl »s
HIUFIHCED LNB WS EEEET B E, RN
VTS ORI, HEBREHEREY (bLRk7yr
TR ECHERYD) & = LA o i B HEREY) & RS
PR Ly T B RS & e L T B HERE & R, b L
PR T B ECHERE ) & il g & o, 375 b,
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9. ¥&o

1) BPLEALESICONE 9 2 Bk L o i & i
IZOWTCEIE L 7.

2) WLk, BRI R LT S SRR, B
TLPEK OO0 575 %,

3) RAIIA VT 5 5 OREHYIIHEE T S 1508,
VT 5 D B HEREY D Al LRSI & - TEIRORKERE
2km DHNVT S DEEPHEETE S, HVTFISHDO R —
) v rERhc RS, Cor TS kiR, 20
WIS 7 A oA b KIS EFERPIRRE 72 & D EE TR T
ASNTOS ERIRTE 5, RAIIA VT 55 5 OIEH
13 Sato and Taniguchi (1997) O KIIEZ & EHEE D
BAfR OHEET 5 & < 7 v IKESBFHOEE T 1 km?,
< 7 BROLET 10km* EETH 5.

4 BRI = 7 2 KRS AR DK LT 0.5
km® & 2 B iRACE KINPEEYI & i H L 7<%, 0.1km® 2
FE DR DA RS Z T L 7.

5)  BEELPE KRR CSOREE L 2B o ph
fiicd v, BElEshicHOL w5, = oiEEid,
0.01km® LI N Dt KRB Y 2 it LT - T
5.

6) MEAIIA VT 5 cthE 2 kil oiEE i, /i
W~ rpl g i PRE &, Bk D & B rE k0
OIEE I EF O & 2 Wi, A W i
IofcEFBZOLNG.,

FULHAROSIENC 3Lk Lo E D, BEFED
PRI (EEEF « fih, 2002) 75 EEHHO B 256 W IR
WIEE) Lt/ NEBEC 7 L ) ICE O iECa Kl GRRCK
D) DEET S, ISP THEET 2L HICRAS
ZEDD, 2/ ORENEEET S, oo
T3, MEICHEMAL E Nd-Sr [FR AR s ElciEonwT
Faxkd oD THB LI,

BEEEaEcr s 2ETh, BHAHREINE
HBEVRTNICHT 2P SEHEAREL TV, (BB
LTORESREHS & LTSN, BEEMOlEk
L ->TVA, BEEDEKIGMEBECOENEHDE
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RSB > TV B LS ICHA S, OBV THA
BIKEOFEREFHELGERL, #FRd 2 TETH .
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