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Temporal-spatial variations of Plio-Pleistocene volcanic activity in the Ryohaku

Mountains, central Japan: evidences from K-Ar ages.
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Shintaro HAYASHI and Koji UMEDA

Temporal and spatial variations in Plio-Pleistocene volcanism in the Ryohaku Mountains, central Japan, have
been investigated by newly obtained K-Ar ages on 38 groundmass samples separated from volcanic rocks. The
obtained groundmass ages show small variations and errors and are relatively younger than K-Ar ages from bulk
rocks reported by previous studies indicating lesser effect of excess argon from phenocrysts. Based on the newly
obtained ages and volcano stratigraphic data, we identify activity periods of 1.0-0.8 Ma for Kyogatake Volcano,
0.8-0.7 Ma for Hoonji Volcano, 1.0-0.8 Ma for Toritateyama Volcano, 0.8 Ma for Akausagiyama Volcano, 3.1-
2.9 Ma and 2.5 Ma for Gankyoji-Sannomine Volcano, 1.5 Ma for Choshigamine Volcano, 0.3 Ma for Bishamon
Volcano, and 1.2 to 1.1Ma for Eboshi-Washigatake Volcano. The volcanoes in the Ryohaku Mountains form two
volcanic rows of the Kuzuryu and Hakusan Volcanic Chains which have ESE-WNW and N-S alignments,
respectively. Early volcanic activity occurred intermittently from 3.6 Ma to 1.5 Ma, and the volcanoes near the
junction of the two volcanic chains were active. The volcanic activity in the ESE-WNW trending Kuzuryu
Volcanic Chain was restricted in the age range from 1.2 Ma to 0.7 Ma with migration from Eboshi-Washigatake
Volcano (ESE end) to Hoonji Volcano (WNW end). The N-S trending Hakusan Volcanic Chain was active from
0.4 Ma to the present.

Key words: Ryohaku Mountains, Kuzuryu Volcaic Chain, Hakusan Volcanic Chain, K-Ar age
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Fig. 1. 1)Distribution of Quaternary volcanoes in
central Japan. 2) Distribution of Late Pliocene
to Quaternary volcanoes in the Ryohaku Moun-
tains.
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Fig. 3. Geologic map of the Gankyoji-Sannomine volcano, Choshigamine volcano and Bishamon volcano.
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s, KB E AR TS 5. L L, Hldbalm
L EETEILE 1631 m ©— 7 bl I, K LEm
LEALNATVREAEbA OIS, Fi, ILATERIO
UiBgic i, A& KRR A 5E LTV 5.

AL KRR B 75 7 R A PRV, 7
EERORIBKI LA S 75 2 o LI K LTI O BT~
IO E AR A RITL TV B,

BIET « & » BXILA RS 2 K LR, AR
IR (— @SB MR B X okl
BB ORI A RS KER AR, KX HIEIE
Ty AL EFMBIET & - BT SN
(K4, 5). HWKLAERRT 5 KLEEE, B bk
DILHH S PG THE L, FAPIGBIR I E D%l
BEFRET S, ThTH L, FAKLAERRT 5 K00
EHEE, RO S HEHA S TAM L, HHOX
LI PTG BRI Z L W% .

GBI « & » BAILA R 2 K0 LR T
i3, B bIKILKO LD STERIC A THEL, M
BHERS Y O B 2 I8 (Matsuo, 1968) 27\, Fhrk v
RIS, — @ISR 2RI 50 5 h
3. FIZIEEE, PEBORZE DRI b i
A aEEE, v N DIREE BEe S35 i
BT, ABNOEMEL O BEITI K O RV LG HHE
SN TW5 (Matsuo, 1968).

BRIKLEEE, &y B S O- R 15 5/
FHOA ) B THA L, LRSS S L ORED
KREFHER I 515 5. FIZBIERIFETE, &
oem 2 SEA em OZUIER O30T, BH~FE m Ll
FOwER KIS T B 5 7 ST KRR Yk &
43, WFhb, LIRLIEY v 5 v RESHY 5 HAE
LREGEEGZRLED 5150, SROMPIGHE
ab.

) [ TB 75 72 R I — @) 1R & 2 O A DI
JFSR I A0 T L, BRI LSR8 > Riiko
AP 7 =07 59 7 DFZE LIRS« KiEe 70y
2D BEYTSH 5. RILBEORET 2 IDEIED
BABIRKEZROE LS 5. AEEIL 200m FEETH
305, BEORMAEAKEV. GFhsRLEN 7
oy 2 BN TERIKI SRR E O a7 s (Ha
WO EGAEGZRLE TH 5.

FHSIAT « 8 » BXLEMRT 3 KILEHE, Bb
I KILEORRERICE S 537 L, FRLE O R,
Bl PRIES, B, XS SETELE
a5, E1, CNSAES TEGHERY, Rk
HERE, K LBERIRHHERTIS 5 & 1S KILIAP LA
WCNTT 5.

WiRES, [BNES, RIS SHsIE T -
o KO FERAEK T 5. BICHE L CELRT 5
LD O RIEEEOMEBREAIHTH 5. HEHEAR
FHAZEE 15 U A PG AR R A 22 S s
Moy, BCREESFET 5. BEEIE T, &K
100m FEEEEZ 5N,

B mKEEE BrRUESLOZTOMFOHRE
(L2 rpunic, KR OFFHEBIZ D TIL L i 9 54410
EEG B L ORE O KRR < b 5. JLEo 240
PEETEILT O 1631m ©— 7 i b4 5. %
o, SRR O » ek LEEE GE7K - fth, 1988)
AHEREYICH M T 5. By Ee oI, 1<
F, FRIOBRIKLEES—O)IEE 5 2R %
BOM, METRR, HEABSEAES. BrEroQ
N T 1400m Dl Lo EEcldisa» 60,
IhoRAEHELEEZ NS, BERN v Vv AH
FHEORUTEAAPIAZIS D, 510, SRR
ICEL, KRR I3 2 S LIE A% & 8 block
and ash flow HERW) 0 575 %03, FEAOEL Erii/ \REHT )
ETIRIERHERICAL T 5. ARV ORBIEIZH 200
m TdH 505K 300m IZ:#Ed 5.

BEFEILTEES T, BIEFHELTED» S € OS5
X ORTES OB THMT 5. BEIREBIETEL
TEMHETH300m. 7 v 5 v LA SRS G EANES
Zlie & T 0 HERYAS B X OEE @ block and ash flow
HERE I © 15 5.

AKNFRBICE DY DEENEDNTVS. 7
A& 18T L 7o KR DRIARE 1345 66km® TH 5.

FERAESRN, BRI LS O 3 1S (EBS-2,
EBS-3, EBS-5), —@JIIEE 5 WHEREYI T oE 7o v
76 1 #ligS (EBS-1), WhiRES O 1 HikS (EBS4), <R
JI 7 5 @ 115 (EBS-8), & » & KIE B o 1S
(EBS-6), #HBIET « & » HKILOEHRD 1 HisS (EBS-
7), BIEFEILTEAS O 2 Hig (EBS-9, EBS-10) ®Ff 10
Mg SEREL 72 (K 4.

4. K-Ar FRRIE

K-Ar FRGAIE R, JuEE ki sicgd 288 - Eki:
7 &0k FERESELK L 4 506 BOTILEKIL: 6 30K, JR5R
ekl 1EREL BRI - =7 kil 6 3k BT~
Wkl 10k SR -EkL: 10 &0k, Elekiizlicg
35 BRIk 3R ot 38 BEHTxt L CiT - 72 (Y]
2, 3, 4. Iho, BERRHT S TR N TAEIL
Wiz E DR SIS WS KA TH 5 (e A-D.
HEHT, L 60~80 # v ¥ 2 A RDKIFICE A
A1, KAMOGBLOETA Y 54 F 3y 2L —
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5 — Z{fi Uik & BRI 2 B0 W ic b o &
ERAIEICHE L. #) wa& 7T vERELROE
mwmid, (7R E ANk L, HE ik
FUOEROEHIT O VWTIHER « fill (1984) % Itayaet al.
A9 It -7z, A1) U L DFERIF, 2,000ppm D Cs %
TR LicsobtEiic kD B, 7T VE
LA D ER L ¥Ar 2 254 2 &4 5 [RIAAKTIE %
Mo, EREOFEH I, AT A =4.962x10 1/
yr, A =0.581 X107 /yr, ¥ & ¥ *K/K =0.0001167
(Steiger and Jiger, 1977) ZH W7z, HIEE, LW oH
B e 7T v RMEHOERE 2B IH > TV 5,
T ERIRD SN EREZ, HEAIE - fth (1985) @
Fht » TEEFERES L 2 D% (£ 10) 23R
Tw3s (ED.

5. K-Ar ERAIERRE L ZNICE TS RKLUDES
A

5-1 FERAERR

FERREREREE LIRS, SEOETE, &rEX
o 2 #ZHE (KYO-1, 6) IZBVWT KRR T VT ViBAERN
95% %A 7213013, R 0% T Th -7z, Lichi-
T, KYO-1, 6 DEMUEHIZ SV TIRPPRBENE D LD
D, fhOFEHIFERIEORZE SR 10%LI N Th 5. &
fo, IR bR LTI AT TV B
W, Bl BEIC L BYAr ORUEIZEZ SN0, HER
L znr»FonABoETYHIBREZRN 5 1R, 4
mEE s ERERKLT BB REFL, WIh
DEMMBHEEEEET L EEMEFFLITL. Lo
T, FoNEREERSKIIEDIERERERT EEAL
55,

i, SHRHUIE O BER O FEARUE & 410l 5 e Bl
DORREK 6 1ITRT.  BEHIOMEK « fih (1988),
and Ttaya (1993) O 2% K-Ar FERE & N5 &, A0
R VEREZ R c L 0 BVENE SN T
WAHAAERD SN B, 1, —oDKILDHFTDOEN
B 5> X RFAEESNIEDIE S 2/ hE v (K 6).
AR & 51, KIFEITEEIICE £ N 5 RHE AR 7S
Sl < 7 <EROBEE CAr BNEEFNTE D, HOK
s D42 K-Ar FEAIE BEOTERER 2R S 10
NigfshTcwsd BlAE, W)a - KR, 1988; S,
1989). —f i iy I D K LS R 5 AR A B iy
2L g, AR TREBEREEZN RO IAEEZNRE L
THEREZE TV EEDL S, 1HK - (1988) wE & D
FERMEOZE PRI E T 505 “Ar OB K 51
e E V. D D SIS NEDIZ S BED KIS
OEHERMEHMa NG, FmTld, FclLbon

Shimizu

RWRY, hoaREENRE L K-Ar FEREZ AT
BRI DTEBY R 2 FE 5 5

52 FAILDFEENFHR

52-1 &y EKUSLCERFILKIL

PO » E kil 5B S NIERER, By BT
KIS T, KR&7 VT ViIRAEROEW 2 5 (KYO-1,
6) DK < BmED/NS W EA 0.9410.04~0.83
0.03Ma (KYO-2, 3, 4, 7), NEMEEARRHERY T
0.83£0.02Ma (KYO-5) 2719 (F 1, K5 6). fix N
D% FECKILEETHOEME L, 2D KE L KYO-
1,6 HEWTHI 0.98~0.80Ma fiictErhd 2. o=
P NI EBEE SR AP & AT SRS G
ORIEIIZRTIHLZ SV, ZDkw, &y 5Bl
HHEE L WK Z A cRIIcb 72 » Tz s
rEFEZONEV. Lo TEORBENR, EXUED
£ d 255 0.98~080Ma EEZ 55D, D EMON
i i e UK PR iR HERE ) 0 AEAR 1349 0.8 Ma D fE A 7R 9.
IWTE KIS O ERIIRIAT S 25, o kiliEfhs
FOTROME 2 = v FIC b K S iEBOKIEZR
TIHLE TV, K- By EKLREREOERT S
1.0~0.8 Ma HiifRICIER S e EFEZ 5N B,

—4, BRIk S5 o n R E, EESRL
TERAEET 0.81220.03~0.78£0.04 Ma (HOJ-2, 3, 4), ik
B FEAEIET 0.72410.02Ma (HOJ-1) Th 5 (F
1, M5, 6). FRIEEB 51, HEEFLALIEEE
E KDL & 1725 D#5 0.8~0.7 Ma IS0 1 THEFI L
fekilichsrEFZEZoN5.

5-2-2 Bk

Al L2kl X 2 HEREE L, Bzt
0.87+0.03~0.840.04 Ma (TTY-1, 2, 3), KEILiHig<
0.95+0.02~0.860.05Ma (OCH-1, 2, 3) »Eon7
(F1, M5, 6). ThoEIFEHIBICE T 2R LM
Ba=y boEREEES. >% 0 BOLLkLTRkl
DIEFOBIIG I3RF » KL & ZE RO 1.0Ma T
B 573, HEOREHIH D 1Z 5 HIVEEH DT i &
D FHNCIEBIOIAE - 12 & B X 5N B, BURHERED S
O KINDOIEEERIZH 1.0~08Ma EEZ 51 5

5-2-3 FRELAXL

FRFILIKILA 5 13 0.78£0.07 Ma (AKU-1) OfEAE 5
ntc Ge1, K5, 6). FRRIIKINGFEEDES, Kits
T S LA/ MBI KILTdh 2 6, C OFERED
REILKILOEHFERERT EEL NS, COFRE
F, BOZlekLe a0t » EXilh & v BRI ko
TR W EE RS,

524 BEHSF - =/ &AL

FEZEE LS © 2.98£0.11~2.92+0.07 Ma (GKJ-1,
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Table 1. K-Ar ages of samples determined by this study.
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i X
KBW, &5&E BRIW, FELKL EHEF-=/1& BEPMH BEF-BsE AT
0 $F X kg4 Bl K R4
Ma EibF ¢]]1
o
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Fig. 6. Comparison of the K-Ar age of this study with Shimizu et al. (1988).
6 AR &THIK « i (1988) D K-Ar FHAUED HE. JLifE KILS DS KILOEHRIHE 2 7 — VX3 bbb

HORT. KHILKIL, KH - kb, 2h 2@k - i (1988), #5a7 «

2, 3), =/ BHISTIR= IETERED S 2.9010.07
Ma (SNM-1), —/ g FEiES 7 5 2.45120.06 Ma (SNM-
2) ofEME LN (T, K5, 6). Fi, gk 1§ T
AT 513 2.95+10.06 Ma (CHO-1) DAEREAE S 1
fo. IEEVERO—ED 5, kT » I FEES 3R -
=/0KINCE Y 5 T ENH SN -7, =/ 16
B ER L TR TOEMRIEIZH 3.1~2.9Ma I tErhd 3
(&1, K5, 6). FUEE BN, SHEEE - =/ IEk1L
35 3.1~29Ma iIcE IR S NicEBEZ 5B, =
g FiEaid, Tho XD 0.5~04 MafBEE WY 2.5
Ma IZfERk S Ntc, T OB IS « =/ IBKkLoFK
Whz DI U ic KITEBOE L E A 5N b,
5-2-5 #kF &AL

Z oKLz S 28k T 1E EERIES A S 1.4810.03
Ma (CHO-2) DfEnsig ot (F 1, K5, 6). £1.5Ma
BT I WO/ NI 2 L P o KIS E 3 A U
To T EDHSITE - 12,

ftb (1996) DFAREEFHZ RS

TR DREEF « =/ 1§D TEEERIZH 3.1~2.9
Ma B XU 25MaThH Y, BT »IEKLDOIEEFER LK
IMall EDBIZE DD 5 2 &5, ThENEBIO KL
LEZOND.

52-6 EE/PPIAIL

% FERORBINiA S (0.2810.03Ma: BSM-3), W& L
A Z F =i (0.2910.03 Ma: BSM-1) & & FEio B
ORI LTHIA S (0.3010.03 Ma: BSM-2) /» 5B 5 7z
FRIEIFTNTHO03IMa 1cEhd 3 (F 1, X5, 6). &
EAREBICVNTS, £90.3Ma i (0.32~0.27Ma) I
BOTHEREE oW TR S iz kiliTd 3 T & 23
St -7t (R1, K5, 6).

527 BiEF By EAL

ISR TR B s HAL» 5 1211003~ 115+
0.04Ma (EBS-1, 2, 3, 5), #GIET « &, EXkil<T
1.1910.03~1.07+0.06 Ma (EBS-4, 6, 7, 8, 9, 10) DfEi %
e GR1, K5, 6). i M OBERIIKIIEED 3 >0
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HEAE, 1.17£0.08, 1.15%0.04, 1.21£0.03 (EBS-2, 3, 5)
&R B SRR IITHE S © 2 > D FENAE 1.14 £
0.04, 1.11£0.06 Ma (EBS-9, 10) /» 5, Z®K|lil3, 1.2~
LIMa ich i CEkE e kKIlThs EEZ SN 5.

1k, oKD 5 I RREMASER (X4
(& AL AR UL K-Ar SEARINE 71 & - T 1.36 +0.08
Ma OFERMEMSE SN TWS (Fh% « fh, 2000). g -
ftls (2000) 13, 7EK - fth (1988) DGIEF < B 5 IKILD
EIER SR ERDEMUED S ME OrEEIRH I3 E 7T
pEEA. UL, KIHEOKIET « & » EKILOE
FERICES &, IR EROERIZSIET « &~ HX
IHDEENBFG D3 & 2 20 HERTCTH D, WE OIEH)IRF
WIEEL S50,

6. MAWLMICH T ZEH—EFERILDORKRES

AWFFE T K-Ar FAGHIE 21T - e DI O Lok
e, Ak K-Ar B RS W TR ILTEE) O B 231
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