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Akikazu Matsumoto, Shun Nakano, Ryuta Furukawa and Takahiro Yamamoto (2018) History of Azuma
Volcano based on K-Ar age determinations. Bull. Geol. Surv. Japan, vol. 69 (3), p.153-163, 3 figs, 2

tables.

Abstract: Azuma Volcano, located in Yamagata and Fukushima prefectures, is a large composite
Quaternary volcano group. K-Ar ages by the isotope dilution method were determined for 38
lava samples. The volcano consists mainly of lava flows which have mostly similar petrographic
characteristics. According to the determined age data, the volcanic edifice was divided into 12 units
including Holocene Jododaira Volcano. The volcanic activity of Azuma Volcano began at ca. 1200 ka
from the east and migrated to the west, and at ca. 700 ka, reversely migrated to the east. The latest activity
is occurring at Jododaira Volcano. There is no long dormancy during the activity of Azuma Volcano from

ca. 1200 ka to the present.

Keywords: Quaternary volcano, Azumayama, Azuma Volcano, K-Ar age, isotope dilution method
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Ebs: Eboshiyama Hyk: Hyokko
Hia: Higashiazumayama Ieg: legatayama

#1 K-Ar AN R O PREU £

Azk: Azumkofuji Hid: Higashidaiten Isk: Issaikyoyama
Naa: Nakaazumayama Nid: Nishidaiten
Nad: Nakadaiten
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Nia: Nishiazumayama Tky: Takayama

Shg: Shogen-yama

A 7 V7 T R GRS 1 IR FORENERORMREUNT, B3 58 1 R OGRS, X ORI [ 13t

FERED 50 m DEMT — & %l L 7.

Fig. 1 Localities of rock samples for K-Ar dating collected from Azuma Volcano.
White circles with numbers are sampling localities and their numbers in Table 1. Accurate sites of localities are listed in the table.
50 m DEM data by Geospatial Information Authority of Japan are used for this map.
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1k T3 5 AL 22K-ArfEAORNE ROk
FEEARE DIE 2, HEGAOR (W & EE) ORESIo &A=, MMM AS bERUAEMBRORHE S DY TORT.
GSI RE I A REA S S . PRI NS 1358 1 XN R L 7z,

Table 1  List of lava samples for K-Ar dating collected from Azuma Volcano.
Latitudes/longitudes of samples dated are listed with their bulk SiO, contents, phenocryst assemblages and groundmass textures.
GSJ R Nos. are registered numbers at the Geological Museum, GSJ.

Si0, Phenocryst Groundmass

No. GSJRNo. Lat. (N) Long. (E) (wi%) Pl Ol Opx Cpx Qz Opq texture

1 R109280  37.75571 140.10951 59.6 © O O O A intersertal

2 R109316  37.74300 140.14006 56.8 © © O O A intersertal

3 R109278  37.77993 140.15370 60.5 © O O A\ intergranular

4 R109282  37.76850 140.17001 595 © O O O A intergranular

5 R109288  37.74834 140.16157 605 © © O O A /A hyaloophitic

6 R109287  37.74139 140.17122 603 © A O O A A intergranular

7 R109290 37.72470 140.16070 594 © A O O A intersertal

8 R109289  37.72437 140.16033 59.2 © O O A intersertal

9 R109322  37.72331 140.17141 62.0 © (An) O O A hyaloophitic

10 R109315 37.69122 140.12268 61.9 © O O O A intersertal, Qz-patch
11 R109317  37.67427 140.14770 58.6 © O O A\ intergranular

12 R109328  37.76458 140.21293 587 © O O O A intersertal

13 R109327  37.74796 140.21294 590 © © O O A intersertal

14 R109320  37.72207 140.20381 60.1 © O O A\ intergranular

15 R109321  37.71935 140.20221 63.9 © O O A\ hyalopilitic, Qz-patch
16 R109318  37.71379 140.20507 63.6 © O O A hyalopilitic, Qz-patch
17 R109329  37.68889 140.19441 60.7 © A O O A intersertal

18 R109276  37.78399 140.25473 585 © A O O A\ intergranular

19 R109275 37.77317 140.26666 59.4 © O O A\ intergranular

20 R109293  37.74299 140.24473 563 © (A) O O A intergranular

21 R109296  37.73961 140.23391 588 © A O O A\ intergranular

22 R109303  37.73253 140.23730 58.3 © O O A intergranular

23 R109324  37.72857 140.23495 520 © © O O A /A intergranular

24 R109301  37.73082 140.24694 570 © © O O A hyalopilitic

25 RI109299  37.73131 140.25020 57.3 © O O A hyalopilitic

26 R109334  37.71690 140.26050 58.6 © O O O A hyalopilitic

27 R109332  37.69046 140.23201 61.7 © O O A A intersertal

28 R109333  37.68678 140.24810 61.5 © O O A A hyalopilitic

29 RI109308  37.75329 140.29153 606 © O O O A A intergranular, Qz-patch
30 R109294  37.74725 140.29475 63.9 © O O A hyaloophitic

31 R109295  37.72807 140.28436 61.7 © O O A\ hyaloophitic, Qz-patch
32 R109304  37.70687 140.28818 59.9 © O O A intersertal

33 RI109307  37.75205 140.31298 58.4 © O O A\ intergranular

34 R109306 37.74738 140.31352 58.1 © A O O A intergranular

35 R109305  37.74087 140.31273 62.6 © O O A hyalopilitic, Qz-patch
36 R109309 37.72607 140.31571 59.8 © O O O A A intergranular, Qz-patch
37 R109274  37.70478 140.31998 594 © A O O A intergranular

38 R109273  37.69673 140.33700 603 © A O O A intergranular

P1: plagioclase, Ol: olivine, Opx: orthopyroxene, Cpx: clinopyroxene, Qz: quartz, Opq: opaque minerals
©: very common, O:common, /\: rare
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Table 2 Results of K-Ar age determinations of volcanic rocks for Azuma Volcano.

N GSJR SampleNo. Sample KO Total“Ar Rad. “Ar Nonrad.  Age N GSJR SampleNo. Sample KO Total“Ar Rad. “Ar Nonrad.  Age
% No. (orignal) wt(g (%)  (0°STPmig  “Ar%)  (ka) % No. (original)  wt(g ()  (10°STPmig)  CArh)  (ka)
1 R100280 SRB218 035650 1689 730 290 603 53520 19 R109275 ITY705 035776 1.727 1010 450 956  800£100
2 R109316 AZM370 036964 1415 179 180 899 39020 20 R109293 AZM111 038402 1522 435 109 750 2215
3 R109278 TGD153 049800 1787 209 367 824 64020 21 R109296 AZM263 035811 1453 623 159 745  341%17
4 RI09282 TGD235 049901 1589 101 342 662 66712 22 RI09303 AZMA06 043492 1200 729 193 735  460+20
048250 120 BT B8 OIM oy clos  AZMAO! 035307 09425 939 84 914 27050
Mean 663+ 9
5 RI09288 AZMAG2 037275 1935 755 356 528 571410 24 R109301 TCY323 045610 1647 818 138 832  250+14
6 RI0G28T AZMASO 035305 1789 854 203 762  354+13 25 R109299 TCY321 047840 1238 884 188 787  472+16
(Lower unit of No.24)
7 RI09200 AZM540-2 046574 1667 135 352 739  654%14 6 RI0EEM TOYTS-\ 03535 1619 654 24 63 46+ 7
043875 1667 171 337 803  627%17 041485 1519 580 17 670 %5 6
Mean 643+11 Mean 39% 5
8 R100289 AZM540-1 048458 1554 612 299 951 60070 27 RIG:m2 AZMESS 096084 2395 802 107 867 1438 0
(Lowerunitof No.7) 043261 1544 502 346 931 700460
28 R109333 TCY637 035527 2413 266 4.1 985  53+20
Mean 660140
035265 2413 200 53 973 6815
9 R109322 AZM503 037480 2410 128 266 792 342+ 9 Mean G3212
10 R109315  AZM264 047094 2.103 84.1 27.6 67.2 406+10 29 R109308 ITY630 0.35350 1.952 74.7 20.4 726 326+ 7
048550 2103 882 284 678 418+ 8 30 R109204 TCY132 035127 2193 125 311 751 44011
Mean 413+ 6 34 Riog205 TCY137 035445 2361 636 114 821  150+15
1 R109317  AZMI50 039995 1458 547 126 770 26711 041542 2361 540  14.1 739 186 5
12 R109328 TGD4222 040052 1825 519 79 848 135t 5 Mean 182+ 5
0.39166 1.825 597 8.1 86.5 137+ 6 32 R109304 TCY610 0.35444 1.806 106 124 88.3 21410
Mean 136+ 4 33 Rioo307 TCY629 040817 1649 704 93 866 176+
13 R100327 AZM466 040239 2059 658 124 811 188+ 8 040378 1649 863 113 869 212+ 9
14 R100320 AZM245 035477 1860 729  19. 738 320£20 Mean 198+ 7
34 RI09306 TCY624 034920 1446 142 235 834 50416
15 R109321 AZM247 035609 2769 503 250 502 281+ 7
(Upper unit of No.14) 35 R100305 TCYS2! 034952 2286 113 335 703 454210
16 R100318  AZM240 049235 2478 727 199 727 249 9 36 R109309 TCY635 035571 1945 768  16.1 791 25717
17 R109329 AZM236 0.35659 1933 436 74 830 1197 37 R109274 TCY555 035839 1213 127  46.1 637  1180£30
040934 1933 428 82 809  131x 8
Mean 124 5 38 R10273 TCY550 03749 1616 131 540 588  1040+30
18 R109276  ITY718 034891 1485 110 362 671 75618

The decay constants used in the present study are A;=4.962 X 10"y, 2=0.581x10""/y and “’K/K=0.01167 atom % (Steiger and Jager, 1977).

Errors are at the 1o uncertainty level.
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Fs2d  Jd: Jododaira V.
Ty: Takayama V.

140°22.5' E

Ha: Higashiazumayama V. Nn: Nishidaiten-Nishiazumayama V. Tk: Takakurayama V.
Eb: Eboshiyama V.
Md: Maedaiten V.

Nh: Nakadaiten-Higashidaiten V.
Nho: Odaira PFD of Nh

Na: Nakaazumayama V.
Tg: Tenguiwa V.

Sk: Shionokawa V.
y: Yachidaira Lake Deposits

Is: Issaikyoyama V.
Mns: Machiniwasaka DAD

FoM K-ArFRHIE 123D < EHIRAILOHEX]

AZFEAY -7 OME G IXSH). T3 1Ke i vk, PFD : KIRHERT), DAD: &8 & 72 iR

Fig.2 Geological map of Azuma Volcano based on K-Ar age data.

Black triangles are main peaks and white circles with numbers are the same with Fig. 1. V.: volcanic products, PFD: pyroclastic flow

deposit, DAD: debris avalanche deposit.
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TR E TH T U2 IR e S R T d 5.
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ERREHIR T & A,
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PEIFRRD TR, MR T O “H BIALE L7 A3 1A Y
T3 I3 HI TR T X v, HEFEE S S HiIHD
BB R ST T B ATREME DS & B g, —UlRiLo g
FELITMZIIHEE T & a5 72,

NEDO (1991) TiZ, LTEAEA 513830 +230 ka, 510
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30 ka) 135 B O (No. 21 5 341 = 17 ka) & 1FIF 6] — b
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Fig. 3 Temporal and special change of volcanic activity of Azuma Volcano.

Abbreviations are the same with Fig. 2 and Numbers are the same with Table 2. The vertical axis
shows temporal change and horizontal axis shows spacial distribution from west to east. K-Ar
ages are given with error bars at the 1 ¢ uncertainty level.
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~ 400 kaDWEHHITH 5 Z & A/57. NEDO (1991) Tl
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N2 2 A 5 KK TH 5. AR KILOWE 111,
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