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Ryuta Furukawa and Hideaki Nagamori (2018) Pleistocene volcanic rocks from the eastern Itoigawa
Region. Bull. Geol. Surv. Japan, vol. 69 (2), p.115-124, 8 figs, 2 tables, 1 appendix.

Abstract: Volcanic stratigraphy performed at the eastern Itoigawa region revealed 3 formations of
volcanic rocks of Sarukura, Eboshiyama and Takanomine in ascending order, with subordinating coarse
grained epiclastic formation of Kajiyashiki which is partly interfingered with the Takanomine Formation.
K-Ar datings revealed ca. 1.3—1.2 Ma from juvenile dacite volcanic blocks of the Eboshiyama Formation
and 0.65 Ma from juvenile andesite volcanic block of the Takanomine Formation. Fission-Track dating
resulted in ca. 1| Ma from the Otanigawa Tuff of the Kajiyashiki Formation. As the Kajiyashiki Formation
includes abundant andesite volcanic blocks of the Takanomine Formation, the activity of the Takanomine
Formation started before 1 Ma and at least sustained until 0.65 Ma. Petrological analyses revealed
characteristics of magma in each formation especially shown in SiO,—K,O diagram which depicts
discriminative variation of K-series in Pleistocene epoch.

Keywords: volcano, Quaternary, Itoigawa, Northern Fossa-magna, Pleistocene, andesite, dacite,
medium-K series, K-Ar, Takanomine, Eboshiyama
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Fig. 1 Index map of the eastern Itoigawa
region. Mapped area is enclosed
by bold quadrangle. Urban area
of the Itoigawa City is shown
as solid square. Shaded relief

Wiz :// ; . i 11 - — | map is qsed made .by Geospatial
#36°54'02"N kel f - il R & Information Authority of Japan.
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Fig.2  Volcano stratigraphy of the eastern Itoigawa region and comparison with standardized stratigraphy of the Nishikubiki Mountain
area by Akahane and Kato (1989) and previous remarkable studies. "F." and "M." are abbreviations of formation and member
respectively. *1: Equivalent of the Umikawa Formation. *2: volcaniclastic rocks of the Benten Iwa, east of No River mouth.
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Fig.3 Geological map of the eastern Itoigawa region. Geological structures of the Pliocene and lower Pleistocene strata are described in
Nagamori ef al. (in press) in detail. Terrace deposits in this map are omitted. Mt. Eboshi : Y2111, Mt. Eboshi* : 7111
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Fig. 4 Whole rock chemical compositions of volcanic and intrusive rocks. Normalized SiO, versus K,O concentrations (weight
percentage) are plotted for selected juvenile volcanic samples from each formation dealt here. Bold lines show boundaries of
K-series by Gill (1981) extended toward SiO,=70%. Shaded area shows volcanics of the Umikawa Formation (Suzuki e al.,

1985).
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Fig. 5  Exposure of the Otanigawa Tuff. Vertical section and photo of the Otanigawa Tuff.
Dating sample (3) was taken beneath the pick (60 cm long). tuff.: tuffaceous.
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Fig. 6 Microscopic images of juvenile blocks from Eboshiyama Formation. A: Plane polarized image of the sample 1 taken
from the branch stream of the Konoura River (37°03'48" N, 137°59'21" E). B: Plane polarized image of the sample 2
taken from the eastern scarp of the Sotoyama (37°02'52"N, 138°00'16"E). Phenocrysts are noticed with abbreviations as
PI: plagioclase, Hb: hornblende, Opx: orthopyroxene, Cpx: clinopyroxene, Qz: quartz, v: vesicle.
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N B3R (37°02'42" N, 137°57'56" E). BEAAFR—F —.
Bidh 0 Pl fHEA, Opx @ RHAKEG, Cpx @ BHEEEA.

Crossed polar image of the sample 4 from the Takanomine
Formation. Sample 4 of the juvenile andesite volcanic block
taken from the Omizo River (37°02'42" N, 137°57'56" E).
Abbreviated notes for phenocrysts are Pl: plagioclase, Opx:
orthopyroxene, Cpx: clinopyroxene.

F1E  K-ArFRINERR

Table 1 Ages of the K-Ar dating
Sample Material K contents ~ Radioactive “Ar  K-Ar date Non radioactive
P (mesh) (WE.%) (10%cc STP/g) (Ma) (%)
groundmass
+ + +
1 (#60-80) 1.537 £ 0.031 7.72 £ 0.57 1.29 £ 0.10 81.3
groundmass
+ + +
2 (#60-80) 1.524 + 0.030 7.34 £ 0.50 1.24 +0.09 80.0
groundmass
+ + +
4 (#60-80) 1.844 + 0.037 4.64 +0.18 0.65 = 0.03 65.3
Fok T4wvav- b7y s EARNERSR
Table 2 Ages of the fission-track dating
Spontaneous-track B Corr.coe L
. Number of Number of . Induced-track density U standard count R A test U Fission-Track age
Formation Rock type Locality ];T:)(;_?h[;/ zircon crystal in - Method — measured density -Aficient
® sample per ke aeem - pgem®  Ns o py(em®) N, X pl ‘ffd o Nusd r o PO ) (ppm)  Agetlo(Ma)
. . ED2 «
Ka"A‘_, Pl.ln?]ce ijloura 3 800/0.30 (External 30 3'6%, 45 2.12x10° 262668 1538 754 0.462 15 130 1.03+0.16
yashiki lapilli tuff River surface) 10
* Laboratory: Kyoto Fission-Track Co.ltd.
. Pr(xz) : Probability of obtaining the 2 value for v degrees of freedom (v=number of crystals-1)
* 1: Correlation coefficient between p,and p,
l:l,j(}"a?\,‘ - e li-[:.ﬁif:ﬁ’
5, & & PASACERBCE T PR, 1974 5 R, 1975) Dt r s
RIZTA A MR T, LEILEO T4 44 MALE R
5.1 {bEFMERICED BBDFHFR CHAG LEHBL /UM 283, REBEh o %L

RO KA EEhE 32588, LELRE, #2
R KON R e g 135 R A RO O i L oL 2 B
HWIRLZBRMEROZ L =2 FE4X) . HE
JEEHR-E A ) Y L RINDOLREBRILE R OCRLET
HO, BFHIZEMIZH IR R O &SRR & IR
7 BAUREMIC H 5. LRI KIES & BAS
12, FIER AV T ARPIOM A Vo 2O HMSEPH I
D, FAHA M FEERTH 22, KREERILEE TH
e 2o MHBCHERE & 5D (BB 4X) . AHIKORHRMENC H 5

AR AR © i & (R CHUREIPHIC & 0
(FE4X), HeRBUEOHERIHIICIE, §TISEEREO X
UGB E > T Z L amikd 5. &Rkl L T, K
M 35 1) 2 KILEEHAD o LU R e & & 12 B
IO & N B AR 2R3, KA M ORI
Vo LRHNCPORT 5 K5I/ A 5. FEREMOMKI
JEHEFIZZL L Tl D, w7 v RPN EZRETER S
TV Z e amdn, FMllaREE5ROBETSH .
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Fig. 8 Stratigraphy chart of this area compared with ages
determined by fission—track and K-Ar datings.
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Table A1  List of analyzed samples with whole rock element compositions and localities.
. Saru-  Saru-  Saru-  Saru-  Saru-  Saru-  Saru-  Saru- Kaji-  Kaji-  Kaji-  Kaji-  Kaji-  Kaji-  Kaji-
Formation

kura kura kura kura kura kura kura kura yashiki yashiki yashiki yashiki yashiki yashiki yashiki
Sample ID ITGI1 ITG302 ITG303 ITG304 ITG355 ITG357 ITG359 ITG361 ITG306 ITG309 ITG317 ITG379 ITG9  ITG26WH ITG26DE

Northing 37°03'00" 37°02128" 37°02'31" 37°02'10" 37°0225" 37°02'S5" 37°02'34" 37°03'01" 37°03'41" 37°03'09" 37°04'05" 37°04'19" 37°04'52" 37°04'36" 37°04'36"
Easting 138°00'35" 137°58'38" 137°58'34" 137°59'16" 137°59'47" 137°59'47" 138°00'07" 138°00'37" 137°56'03" 137°56'42" 137°57'06" 137°57'01" 137°59'39" 137°57'13" 137°57'13"
SiO, (Wt.%)  53.65 56.03 5740 5409 5449 5461 5354 5324 6096 5836 61.78 6245 6843 6243 6043
TiO, 091 059 076 071 062 062 079 08 062 070 056 052 039 058  0.63
Al, O, 18.26 18.15 18.07 18.90 19.05 18.35 18.27 19.15 17.23 17.53 16.40 16.55 16.49 16.77 17.36
Fe,0, 981 833 820 766 783 773 947 939 679 731 646 591 465 693 749
MnO 017 015 010 017 015 012 017 016 014 013 015 014 010 013  0.15
MgO 430  3.68 228 345 425 457 409 3.68 273 287 246 221 101 263 298
CaO 921 810 715 998 868 882 898 904 594 698 623 597 406 604 676
Na,O 250 255 278 252 236 258 273 28 313 280 305 301 381 279 278
K,0 116 162 231 1.62 132 1.65 131 1.22 199 245 217 237 182 214 186
P,Os 021 028 025 024 030 026 018 023 014 019 018 018 017 019  0.19
total 100.19 9947 9930 9933 99.03 9930 9952 99.84 99.68 99.31 9944 9930 10092 100.63 100.62

L.O.I (wt.%) 0.63 1.30 2.04 2.01 1.90 1.01 0.42 0.59 1.83 1.25 1.78 1.41 1.96 1.07 0.85
Takano- Takano- Takano- Takano- Takano- Takano- Takano- Eboshi- Eboshi- Eboshi- Eboshi- Eboshi- Eboshi- Eboshi- Eboshi-

Formation mine mine mine mine mine mine mine  yama yama yama yama ~yama yama yama yama
Sample ID ITG35 ITG312 ITG324 ITG326 ITG370 ITG370-2 ITG384 1TG14-2R ITGI6R ITGI18R ITG20 ITG22 ITG23R ITG319 ITG337
Northing 37°03'36" 37°02'55" 37°02'48° 37°02'42" 37°02'39" 37°02'39" 37°02'37" 37°04'32" 37°04'16" 37°0426" 37°04'46" 37°04'50" 37°05'01" 37°06'34" 37°03'48"
Easting 137°55'17" 137°57'23" 137°57'47" 137°57'56" 137°56'54" 137°56'54" 137°58'16" 137°59'40" 137°59'38" 137°59'29" 137°59'02" 137°59'08" 137°59'38" 137°59'34" 137°59'21"
SiO, (wt.%) 60.89  62.61 57.69 6234 57.57 55.58 5851 67.86 6042 67.06 60.84 57.16 6696 59.08 61.50
TiO, 0.63 0.51 0.74 0.59 0.72 0.69 0.63 0.37 0.56 0.37 0.71 0.64 0.38 0.59 0.49
AlLO; 17.02 17.15 17.56  16.27  20.34 19.22 17.64  17.08 19.78 16.94  17.78 18.29  16.51 18.14 17.18
Fe,0; 7.21 5.90 7.98 6.55 4.07 5.65 7.59 2.93 6.73 4.36 6.91 7.24 4.39 6.11 6.18
MnO 0.15 0.13 0.15 0.13 0.04 0.05 0.16 0.07 0.16 0.16 0.14 0.16 0.09 0.15 0.15
MgO 3.16 2.12 3.49 2.58 1.86 2.08 3.20 0.26 2.50 0.63 2.45 4.33 0.95 3.17 2.25
CaO 6.75 6.06 7.48 5.70 8.44 9.40 6.95 4.82 4.20 3.63 6.77 8.58 4.08 7.46 5.99
Na,O 2.87 3.28 2.82 3.09 3.21 2.97 2.75 4.20 3.24 3.74 3.42 2.74 4.07 3.08 3.63
K,0 1.98 2.23 1.82 2.43 1.83 1.71 1.63 1.85 1.02 1.81 1.25 0.62 1.82 1.24 1.43
P,0; 0.18 0.18 0.18 0.17 0.26 0.26 0.19 0.19 0.23 0.18 0.21 0.28 0.16 0.26 0.20
total 100.83 100.16 9991 99.85 9834 97.60 99.26 99.63 98.83 98.87 100.48 100.03 99.40 99.29 98.99

L.O.I (wt.%) 0.16 1.77 0.84 1.11 2.19 2.77 1.42 0.26 4.95 2.03 1.47 4.42 1.97 1.93 1.18

Eboshi- Eboshi- Eboshi- Eboshi- Eboshi- Eboshi- Eboshi- Eboshi- Eboshi- Nishi-  Nishi- Nishi- Nishi-  Nishi-  Nishi-
yama yama yama yama yama yama yama yama yama kubiki kubiki kubiki kubiki kubiki kubiki

Sample ID ITG349 ITG352 ITG360 1TG360-2 ITG362 ITG363 ITG364 ITG-n35 KTK9 ITG318 ITG329 ITG382 ITG382-2 ITG383 ITG383-2

Formation

Northing 37°03'04" 37°04'18" 37°02'52" 37°02'52" 37°03'25" 37°04'24" 37°03'41" 37°05'57" 37°02'31" 37°02'18" 37°01'00" 37°02'08" 37°02'08" 37°01'45" 37°01'45"
Easting 137°59'31" 138°00'08" 138°00'16" 138°00'16" 138°01'01" 138°00'45" 138°01'10" 137°59'45" 137°56'46" 138°00'07" 138°01'13" 138°02'39" 138°02'39" 138°03'03" 138°03'03"
SiO, (wt.%) 66.36 63.68 61.68 62.14 66.73 64.48 64.19 53.97 58.86 66.06 64.88 68.37 69.30  68.66 69.44
TiO, 0.35 0.46 0.56 0.55 0.37 0.47 0.44 0.90 0.57 0.52 0.47 0.26 0.27 0.27 0.27
AlO4 16.16 16.92 16.94 17.15 15.99 16.69 16.87  20.25 17.77 16.17 15.96 16.00 15.67 15.83 15.57
Fe,0; 439 5.22 6.43 6.02 4.57 5.52 5.02 6.36 5.78 542 5.44 3.56 3.28 3.55 3.33
MnO 0.06 0.09 0.15 0.11 0.16 0.09 0.09 0.13 0.12 0.13 0.13 0.11 0.11 0.11 0.11
MgO 1.31 1.67 2.59 1.90 1.04 1.67 1.61 2.67 3.71 1.89 2.01 0.76 0.78 0.76 0.77
CaO 4.34 5.36 6.11 6.19 4.02 4.96 5.22 10.34 7.17 4.02 4.94 3.81 3.63 3.79 3.62
Na,O 4.07 3.86 3.72 3.61 423 3.94 4.04 2.79 2.79 3.48 3.50 431 4.36 431 431
K,0 1.68 1.51 1.39 1.31 1.88 1.57 1.53 1.10 1.19 1.97 1.72 1.75 1.80 1.73 1.81
P,0; 0.17 0.19 0.19 0.19 0.17 0.22 0.18 0.24 0.21 0.18 0.20 0.13 0.13 0.14 0.13
total 98.90 98.94 99.76  99.17 99.16 99.61 99.17 98.74 98.18 99.84  99.24 99.05 99.33 99.14 99.36

L.O.I (wt.%) 1.30 1.09 3.98 0.41 1.19 1.65 1.42 1.24 2.88 1.66 2.19 0.70 0.82 0.75 0.75

L.O.I: Loss on ignition
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