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From 2006-2008 international expeditions were conducted in the area of the Central and
Northern Kuril Islands under the auspices of the "Kuril Biocomplexity Project: Human
Vulnerability and Resilience to Subarctic Change" (Ben Fitzhugh, Principle Investigator). The
task of the volcanological group was to study the development history of the Kuril Islands
volcanoes and their modern solfataric-hydrothermal activity. In the course of the field work the
authors studied Zavaritskii, Goryashchaya Sopka, and Ikanmikot volcanoes on Simushir Island,
Sinarka Volcano on Shiashkotan Island, Ushishir Volcano on Yankicha Island, Severgin Volcano on
Harimkotan Island, and Ekarma, Chyornyi, and Snow volcanoes on Chirpoi Island.

The last eruption of Zavaritskii Volcano caused the formation of the northern extrusive dome
in 1957 (Markhinin, 1958), but modern activity in the caldera has considerably decreased. Solfataras
and hydro-solfataras observed as recently as 1970 in the area of the northern dome have completely
disappeared. The intra-calderal Biryuzovoe Lake rose nearly 10 m and flooded the thermal springs in
the southwestern part of the caldera. Intensive gas emissions from the bottom of the lake, fixed by
echo-sounding, and the temperature of the shore sand, which reaches 91.2 °C, testify to the presence
of flooded thermal springs.

At present, Goryashchaya Sopka Volcano exhibits very low fumarolic activity in the area
of the explosive crater on top of the dome (Gorshkov, 1967). The temperature of small outputs of
steam is about 43-54 °C.

Ikanmikot Volcano is a dead volcano of the composite type. Outputs of low-temperature
therms were found on the Pacific shore at the basement of the volcano (Korsunskaya, 1958). We
succeeded in finding two small thermal springs with temperatures of 32-34 °C.

On Sinarka Volcano we measured the temperature of the steam-gas outputs in the central
extrusive dome, and studied the northeastern and western solfataric fields. The temperature of
most solfataric outputs on the extrusive dome was 100-150 °C. The temperature of one of the great
solfataras was about 450 °C. The high temperature of the gases testifies to the high level of
volcanic activity. On the northeastern solfataric field we found considerable changes from the
descriptions of E. Markhinin and D. Stratula (1977), although, as before, solfataras with
temperatures up to 100 °C are active on the solfataric field. Recently a new geyser-type spring
("Chyornyi Drakon") appeared in the northern part of the field. This spring is heated to 93 °C,
with water pH = 7.1. According to the chemical composition the spring is a sulphate-cloride
calcium-magnesium-natrium type of hydrotherm (Tabl. 1). The western solfataric field exhibits
little change. Springs with small discharge rates of sulphate-cloride calcium-magnesium
composition with temperature = 28-42° C and pH = 2.8 occur here.

Ushishir Volcano caldera is a circle ridge with Craternaya Bay in the center. The solfataric
field is located on the southeastern shore of the bay. Both solfataras with temperatures of 100-103 °C
and "boiling" thermal springs of chloride-natrium composition with mineralization 23-27 g/1 (Tabl.
1) are found here. The temperature of the springs is <101 °C, and pH=2.8-3.7. Considerable changes
in the solfataric-hydrothermal activity of this volcano were not observed.
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On Harimkotan Island we studied the modern state of Severgin Volcano. The last Severgin
eruption was in 1933 (Gorshkov, 1967). In the upper part of the dome the temperatures of the weak-
steam solfataric sites were measured to be 90-97.4 °C.

The thermal springs located near the northern foot of Ekarma Volcano have changed little
during the last 45 years. The hydrocarbon-sulfur sodium-calcium-magnesium hydrotherms (Tabl. 1)
with temperature <40° C and pH=6.1 issue from shore cliffs for a distance of several tens of meters.
We also studied the new thermal Chirkov Springs which were found in 2008 in a small bay in the
northwestern part of the island. The temperature of these thermal spring waters does not exceed 40°
C, and the chemical composition differs from that of the northern springs (Tabl. 1).

On Rasshua Island the famous group of "Snow Baths" thermal springs was studied. Sulfur
calcium-magnesium therms (Tabl. 1) with temperatures of 33-43 °C discharge on the shore of the
Pacific Ocean. On the shore of the Okhotsk Sea a new thermal field was found 3 km north of
Malen'kaya Bay. These springs, named "Koroteev Baths" are located on a 35x15 m site in the tidal
zone. The temperature of the spring water is 22-36.2 °C, and the chemical composition differs
greatly from that of the “Snow Baths” springs (Tabl. 1).

On Chirpoi Island the modern activity of Chornyi and Snow volcanoes was studied in
detail. In the Chornyi Volcano crater the temperatures of different groups of fumarolic outlets
range from 100-371 °C. On the western slope of the volcano are found the largest solfataric outlets
with temperatures < 230 °C. No substantial changes from data collected in 1992 were found for
either Chornyi or Snow volcanoes. Steam outlets on the northern slope of Snow Volcano and on the
ridge of the crater measure 60-70 °C. In the crater only a small site with solfataric outlets was found,
with temperature < 91 °C.

Among all the volcanoes studied, Sinarka Volcano on northern Shiashkotan Island displayed
the greatest solfataric-hydrothermal activity. The highest-temperature solfataras were found on this
volcano’s dome, and new thermal springs have appeared in the solfataric fields. Substantial changes
from data collected by previous researchers were not observed on other volcanoes.

This work was funded by a US National Science Foundation grant No ARC-0508109, an RFBR

grant Ne 07-05-10070K, and FEB RAS grants Ne 06-11-CO-08-031, Ne 06-11I-B-08-371, and Ne 07-
I11-/1-08-097.

302



Table 1. Temperature, pH, and chemical composition (mg/l) of volcanic thermal springs

) Ushishir Ekarma Rasshua Volcano
Sinarka Volcano Volcano Volcano

1 2 3 4 5 6 7 8
T, °C 93.1 38.1 67.0 100.0 37.0 40.0 43.0 36.2
pH 7.1 2.8 6.9 34 6.1 6.5 3.1 7.5
Na® 84.0 | 175.0 {2030.0 | 7050.0 94.0 222.0 62.0 | 833.0
K" 12.2 11.2] 122.0 760.0 10.0 33.0 9.7 46.0
NH," 1.1 0.1 1.1 0.7 0.5 0.7 0.4 0.1
Ca*" 217.0 | 536.0| 261.0| 1077.0 93.2 115.0 167.0 | 215.0
Mg2+ 474 | 304.0| 109.0 42.5 92.4 43.8 68.7 35.2
Fe* 0.76 0.05 | <0.05 0.48 0.12 | <0.05 <0.05 | <0.05
Fe** 0.08 | 89.60 0.3 <0.05 0.36 0.2 0.2 0.2
H - 5.0 - 0.4 - - 1.1 -
2. cations 362.5 | 11209 | 2523.4 | 8931.1 290.6 414.7 309.1 | 1129.5
Cr 206.0 | 1028.0 | 3758.0 | 13756.0 127.0 355.0 121.0 | 1560.0
SO~ 580.0 | 1960.0 | 3354 206.0 335.0 290.1 745.0 | 278.6
HCO;5 91.5 - | 168.0 - 415.0 256.0 - 85.4
D anions 877.5 | 2988.0 | 4261.4 | 13962.0 877.0 901.1 866.0 | 1924.0
SiO, 1040 | 179.0| 182.0 102.0 127.0 178.0 144.0 41.5
TDS 1344.0 | 4287.9 | 6966.8 | 22995.1 | 1294.6 | 1493.8 | 1319.1 | 3095.0

Notes: 1: The ”Chornyi Drakon” spring, northeastern solfataric field; 2: Western solfataric field;
3: Springs near the foot of the volcano; 4: Southeastern solfataric field; 5: Springs near the
northern foot of the volcano; 6: Chirkova Springs; 7: ”Snow Baths” springs; 8: ”Koroteev Baths”
springs.245
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