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Quaternary Tephra Studies in the Hokkaido District,
Northern Japanl>

Koji OKUMURA?’

The critical problems remaining for the study of the Quarternary tephrochronology of
Hokkaido in the 1980s were the lack of extensive marker tephras and of well-defined
chronological data beyond the range of *C method. In the last ten years, these prob-
lems were partly solved for the Holocene and Late Pleistocene with the recognition of a
number of remarkable wide-spread tephra-layers including B-Tm (< 1ka), Aso-4 (70
ka), Toya (90 ka) and KHb (100 ka). The finding of Aso-4 and Toya layers enabled to
correlate the tephrochronology of Hokkaido with that of Honshu and Kyushu.
Meanwhile, information on Early to Middle Pleistocene tephras is still insufficient for
establishing a comprehensive chrono-stratigraphy in most of Hokkaido, with the excep-
tion of the region around the Tokachi Plain.

The tephrostratigraphy in eastern Hokkaido is described in this paper in order to
summarize recent progress and to show the outline of Quaternary tephras in Hokkaido.
The stratigraphy of pyroclastic flow deposits from Akan and Kutcharo volcanoes, which
have the longest history of explosive activities in Hokkaido, has been revised and interre-
lated through stratigraphic revision and extensive application of microprobe techniques to
glass shards. Intervening airfall tephras with different petrographic characteristics from
tephras occurring in eastern Hokkaido are introduced as possible marker tephras of Early
to Middle Pleistocene age.

Chronological data for Middle Pleistocene tephras are still very few, but their stratig-
raphic positions in relation to major transgressions are revealed. Temporal and regional
variation of potassium content in glass shards and maffic mineral assembrage is examined
to give general ideas of source volcanoes and ages of unidentified tephra layers of Early to
Middle Pleistocene.
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tephra age reference for isopach
Ko-61  AD. 1856 TOKUI(1988) 0 caldera
Ta-a AD. 1733 ENDO et al. (1988) O (craten)

Ko-¢c2 A.D. 1694 do. Spfa-1

BTm 0.8-09ka do A volcano
Ta-c 2-3ka do.
KSr ca3lka ARAIetal (1986) KHb ¢ Aso0-4 (0-20 cm)
Spfa-1 cal32ka see text
M 33-45ka  YAMAGATA et al. (1989) 20 thickness in cm
Aso-4 ca70ka MACHIDA et al. (1985)
Toya 90-100 ka  MACHIDA et al. (1987) Haboro Otoshibe
KHb 100-110 ka  see text :
/V ,

& /
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Fig. | Wide-spread tephra layers in Hokkaido
Isopachs without thickness indicate approximate limits.
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Fig. 2 Distribution of Akan and Kutcharo pyroclastic flow deposits in eastern Hokkaido

with localities of outcrops
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tephra loc. wt% Si0, TiO, ALO, FeO* MgO MnO CaQ K,0 Na,0 total n

age(ka Ko-c,, Ta-a, Ko-c,, BTm, and Ta-c (see figure 1.)
6-7 Ma-f 1 70.49 061 1351 3.18 0.87 0.08 3.64 0.63 3.68 9671 6
Ma-g, h,i,j
EESA] MNP 2 71.69 0.36 12.02 1.64 0.39 0.10 1.75 1.60 3.64 93.19 13

Toyozumi Pfa / Higashikayano Pfa

Yb 67.14 0.61 1355 3.19 1.03 0.16 3.86 0.49 3.85 93.87 4
(O] KP 74.81 0.25 11.69 1.29 0.29 0.08 1.54 1.96 3.63 9554 22
31 TIGNGA KSe 7379 025 1158 1.31 0.29 0.08 1.56 1.85 3.37 94.09 20

NISNAD S

—D TO W

32 Spfa-1 7451 0.17 1172 143 0.16 007 142 2.07 3.73 9529 35
Kpla-2 73.02 0.14 11.60 136 0.16 0.06 137 2.03 344 9317 31

Kpfa-3
KPII d 71.88 031 11.60 150 0.29 0.06 149 159 3.86 9256 20
7 Asod ¢ (1) 6879 044 1377 135 0.32 0.1 1.01 396 435 94.11 173
(2) 68.04 0.48 1453 1562 0.46 0.12 147 3.60 4.64 9496 30
90-10 Toya e 7318 0.07 11.67 093 0.05 0.12 035 2.30 391 9257 21
Koz | 7439 0.06 11.66 0.88 0.04 0.09 0.38 2.37 4.00 9432 27

Kpfa-5
- KPV d 7510 0.36 1159 1.49 0.29 0.08 141 1.65 4.09 96.07 29
100-110 i< 2 KHb  k 7356 0.37 1125 143 0.30 0.10 1.34 1.48 327 9264 26
oS pink e 73.95 033 11.95 169 0.39 0.09 2.08 1.66 3.53 9567 7

125 21 M1 transgression

KPV ¢ 71.38 041 11.91 1.75 0.39 0.07 1.78 157 4.09 9335 19

T

ooy AUP ¢ 7270 0.34 1121 162 0.28 0.03 151 2.13 331 93.14 29
[T awr b 7240 041 1242 314 0.32 0.09 1.96 2.39 3.75 96.88 26
S2E5 ] AP a 7185 057 1272 281 052 0.10 243 1.41 4.33 96.83 11
f
c

o _TT 7359 0.18 11,10 0.86 0.16 0.03 0.99 3.73 2.66 93.30 33
vl KPVI 72.01 0.31 1159 142 0.30 0.06 1.59 1.78 3.96 93.02 12

Kpfa-6

PRI KP.7 ¢ 68.82 052 1244 2.20 0.56 0.10 2.21 152 4.02 9233 13
il KHe f 69.78 050 1251 2.14 0.55 0.12 2.15 153 3.97 9326 21
Mb1 f 73.86 0.07 11.79 0.61 0.05 0.04 (.53 3.83 3.28 94.07 12

H2 transgression
KP8 g 73.33 0.28 11.20 1.29 0.24 0.03 1.35 2.14 3.66 9352 11
Mb2 g 7364 0.07 12.18 0.40 0.07 0.08 0.57 3.98 3.19 94.18 30
—Ab g 7303 0.37 11.79 1.77 0.44 0.06 2.20 1.06 348 9421 25

H1 transgression

Ma)
I

0.34+0.08 FWT

Kuchoro Tephra Formation

. —Kuchoro-2 4 7291 0.09 11.54 0.64 0.08 0.07 0.76 4.04 2.97 93.09 23

“Kuchoro-3 4 7259 0.07 11.48 052 0.06 0.09 0.70 4.06 2.95 9252 30

(Tokachi Pl 5 74.54 0.06 11.88 0.49 0.05 0.10 0.66 4.38 2.96 95.12 25)
. =77 pyroclastic welded marine

FZ pumice fall flow tuff terrace

Fig. 3 Generalized columnar section of Quaternary tephras in eastern Hokkaido with average

major element composition of glass shards of each layer

Localities {a-j) are shown in Figures 1 and 2. 1: Teshikaga, 2 : Oputateshike,
Teshikaga Town, 3 : Yambetsu, Koshimizu Town, 4 : Osotsubetsu, Shibecha Town, 5
: Goryo, Furano City. Stratigraphy in general is adopted from Katsut and Sato
(1963), Yamacucr and Sato (1966) and Saton (1968), and the position of ANP is
after Sumita (1987). Other references cited and abbreviations are described in the
text. Standard deviations are shown in OKUMURA (1988).
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KPVidH V7 742 SR Cafid 5IEE
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5.
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1985) & %\ ik Toya (WTHIZA, 1987) % 5 M
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