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Twelve volcanic ash horizons ranging in compositicn from
sitic-basaltic to liparitic-dacitic have been investizates
Bering Island (Commander Islands) in peat of Holocene za=.
This is the finest portion of the widely dispersed tepirs
associated with the powerful explosive eruptions of Ea=c
volcances (Shiveluch, Kizimen and Karymskii) some 300--57 =
from Bering Island. The tephra horizons are 0.5-7 ca ThESES
Their major compcnents are volcanic glass, plagicclase a=8
green hornblende. Study of these ashes gives some idez= of
the eruptions of the above-mentioned Kamchatkan volcances.
which occurred 1400-1500, 3000, 3300, 3500, 4000, 7200-7="

P ]

7700, 9-9200, and 9200-9500 years ago. Palynologic resss

has revealed climatic fluctuations synchronous with the =

Holocene flurry of explcosive volcanic activity.

In the north of Bering Island (Commander Islands) thers ==e
horizons of volcanic ash, the subject of our study, in a pea® =og
of Holocene age. The one and only reference to the presence &
volcanic ashin sections on the Commander Islands has been mzce ©
I. V. Melekestsev [14].

The main aims of this research were: (1) to study the comoiae
ition of the volcanic ash on the Commander Islands; (2) tc == aie
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-~ o= possible centers of eruption; (3) to determine the age of
=% wclcanic ash on the basis of l4{3 dating and palynologic data;
“= ==tablish the correlation in time between the maximum outbreaks
W 2cid velcanic activity and climatic fluctuations.

The peat bog investigated on Bering Island is located in all-

£ river terrace deposits of the Bol'shaya Rakushechnaya River.

=
e =2 of the peat bog is put at 10,000 years on the basis of rad-

SSsarton datings obtained for the base of the section. Volcanic
“o° = clearly recorded in the section of the peat bog; the layers,
WEIcE have no visible traces of redeposition, are between 0.5 and

B 55 1
N tTnRIcK.

“=Ziccarbon dates for peat samples are given on Fig. 1. When

& “-7=l= date is given it was obtained from the sum of alkaline ex-

=% th=t case the extreme ages are applied to the section.
eracteristics of the volcanic ash

~7= pcsition of the ash in the section of the peat bog is shown

_m Fiz, 1. A1l the ash is light in color, and no coarser than
SEme—srained sand. In terms of 5102 content (see the Table) it is
EElssiTicd as andesitic-basaltic, andesitic, andesitic-dacitic,
BEStic and liparitic.

~he last manifestations of volcanic activity on the Commander
Selands came to an end in the Pliocene-Early Pleistocene [11], which
.5 cut local origin for the Holocene ash on Bering Island. It

“omewnat improbable that the Aleutians were the source of supply
h on Bering Island. The distance from Bering to the
WE=sest volcanoes that were active in the Holocene, namely Kiska,
Sewulz, Cerberus and Little Sitkin on the Rat Islands (Aleutians)
B 1000-1200 Im. Ash could be transported for such great distances
SBLy oy jet streams in the upper troposphere and lower stratosphere,

W% the prevailing direction of movement of the airp masses at such
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Fig. 1. Position of volcanic ash in a peat section of Bering Island,
dates and quantitative mineral composition of the ash: 1 - peat, 2 -
and their indices, 3 - alluvial deposits, 4 - radiocarbon dates (year
- composition of ash (size category 0.1-0.063 mm) on Bering Island (p
Kamaki (pt 57), Zhupanove (pt 80026) and in the Lake Kronotskoe region
5 _ voleanic glass, 6 - plagioclase, 7 - ore minerals, 8 - rock fragments, ¥ -
green hornblende, 10 - pyroxenes, 11 - brown hornblende.

Chemical analyses of volcanic ash on Bering Island and of the ash hori
of Kamchatkan volcanoes with which comparison is made

Uxide 1 2 3 4 5 6 7 8 9 10 1 12

$i0, [68,08]55,04 | 64,98 61,27 | 64,66 ]73,98| 72,06 57,00 | 54,001 71,70
Ti, | 0,481 0,6 0,61 0,61 0,661 0,28 0,661 0,78 0,69 0,37
AL O [15,84 10,35 18,72 17,69 17,04 | 14,69 15,17 | 18,52 20,62 ] 14,50
FugOy | 0,641 1,601 0,421 1,638 0,70 o,62] 0,62 048] 2,001 1,80 4,28
IFe() o.00 | 3,34] 2,46] 2,300 2,96 1,441 1,60 3,58( 3,31 1,73] 1.16
MO | 0,06 0,20 0491 0,12 o3[ 0,000 0,06] 0,42 0,14 0,08] 0,08
MpO | 1,82] 6,206 2,27 4,06 2,00 0,33 0,61] 4,50 4,00 0,81 1,15
caO | 3,86] 8,66] 6,10] 6,69 6,34 2,67| 2,53| 8,24 8,47 2,30 2,00
Na,0 | 4,32 4,87 3,04 4,20 3,400 4,20 4,07 3,066] 4,46[ 3,79 3,21
K0 2,00 0,01 1,01 1,4 1,06 2,01 2,61) 1,03 0,79 2,86 2,46

Note. 1-B - Volcanic ash on Bering Island: (samples, 1 - KD-1; 2 - ¥
3 - KD-4; 4 - KD-5; 5 - KD-6; 6 - KD-73 7 - KD-B; B8 - KD-9); 9 - volcans
at Kamaki (sample 57-12); 10-1Z - filler of pumice deposits of the caldera ef
Karymskii Volcana, 12 km northeast of the volcano (10 - sample 5-1; 11 -
12 - sample 5-2). Analyses carried out in the central chamical laboratory
Institute of Volcanology, Far East Seientific Center, USSR Academy of Sciences
Analysts N. A. Solov'eva (2 - 4, 6, 8, 9), T. G. Osetrova (1, 5, 7), and G.
Novoseletskaya (10-12). Chemical analyses converted to the anhydrous state.




V. YO. XKIR'YANOV ET AL 853

Ash Na. uil' glass
index|1490 1498 1506
TR RALES S
KgZ} [
Kgd = =]
Kg4t =
KgJd |- ]
Ngd |- =21
Kg 7 |- wwmm ’
s ol Kgd W R
: Kg 9| -
19 1% i i Kg 10} (=]

56,

Krono skp
% J“"‘#El"hl( V.
hupano,u

ﬁmsbayﬁ' B0026/ 2

°tropaulu\:sk— e
Kamchatsku_ e =

52|

1
=
g
= )= —
i S ———
/ — 00 U] 180 HM
= [ e ——
e
156 160
Fig. 3

F1g. 2. Direction of atmospheric jet streams in the north Pacific [2]: 1 - axis of

=

tne extratropical and subtropical jet stream. The figures inside the arrows indi-
cate the height of the jet stream axis. 2 - lines of equal mean wind velocity
isotachs) at the level of the jet stream axis.

Fig. 3. Assumed directions of the arrival of tephra on Bering Island (indicated
oy arrows) and position of sections containing tephra layers.

F1g. 4. Refractive indices of volcanic glass for ash on Bering Is.
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altitudes in this part of the Pacific is from west fo east (Fig
i.e. from the Kamchatka Peninsula towards the Commander Islamis.
The most probable assumption is that the ash is connected wite .
ptions of Kamchatkan volcanoes (Shiveluch, Bezymyannyi, T=rymsaSi
and Kizimen), which are no more than 300-450 km from Berizs Too
(Big. 3)s

Only the finest part of the acid pyroclastics was deposites

the Commander Islands, namely the widely diffused tephrz =zssoo0

with powerful explosive eruptions of these Kamchatkan wolcamoss |
the Holocene. The volume of the tephra cf these erupticms
ently exceeded 1 km3. With lesser volumes of pyroclastics Thess

was no appreciable deposition of ash on the Commander Islamas.
Thus, following the eruption of Shiveluch in 1962, which yisl
0.3 km3 of tephra [8] (the axis of ash fall extended towards The
Commander Islands), only 2.5 mm of ash were deposited cm Zerisg
Island [8], and all traces of it have now disappeared Irom I8
of soil and pyroclastics in the peat bogs of Bering Island.

Ash horizon KD-ll is 2 em thick and consists of grayish-S
colored aleuropelite with traces of fine-grained sand. It
be noted that size categories larger than 0.25 mm in 211 =zs@=es oF
Bering Island are in fact accretional ash [12, 18], i.e. =l1Z
aggregates consisting of ash particles measuring 0.125-0.063 ==
(30%) fused together with particles <0.063 mm (70%). The
of a large amount of organic remains in these accreticnal zshes,
this case functioning as a type of reinforcement, prompis The

umption that the aggregates were formed mainly after depcsizics

extremely moist.
In terms of 8102 content (see the Table), and alsc ¢ The =
ractive index of volcanic glass (N = 1.496-1.498) (Fiz. & =0=

ash is liparitic-dacitic. The particles of volcanic glass =me

! The index KD is applied to all ashes studied on the Commander Islancs.




