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Abstract—An analysis of data from nadir aerial thermal surveys of 2010 and 2012, as well as from a land-based
IR survey of 2010, showed changes in the thermal regime of anomalies on Savich Cone (Kikhpinych Volcano,
Kamchatka) compared with the 1982 and 1993 surveys. It was noted that the temperature increased in the
upper part of the cone, new warm patches appeared in the near-crater zone of the cone, and white sublimates
appeared in the southwestern and southeastern sectors of the crater. The last feature was new.
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INTRODUCTION

The Kikhpinych long-lived volcanic center (KLLVC),
which was identified by V.1. Belousov (1978), is situated in
Kamchatka, in the area of the Kronotskii State Biosphere
Nature Reserve. The Center includes several structures of
different origin and ages. One of these is Staryi Kikh-
pinych Volcano (or Pik). It originated in the Eastern Vol-
canic Zone during Middle to Upper Pleistocene time
(Braitseva et al., 1989, 1991). The Staryi Kikhpinych
(SK) edifice is the base for two basaltic cones of Molodoi
Kikhpinych: the West Cone (WC) and Savich Cone (SC),
as well as for the dacitic Sopka Zheltaya Volcano, which is
somewhat southward of these. The history of the evolu-
tion and the dynamics of the activity for Molodoi Kikh-
pinych Volcano were described in (Braitseva et al., 1989);
the volcanic hazard that can possibly emanate from Kikh-
pinych was evaluated by Ponomareva and Braitseva

(1991). A long-term forecast for this volcano can be found”

in (Noveishii ..., 2005). The present study is concerned
with thermal anomalies (TA) on Savich Cone. The
anomalies were surveyed by land-based techniques in
August 1982, and afterwards in 1997 and 2010. An aerial
thermal survey of the area was conducted in 1982 and
1989 using an AGA-Thermovision 680 instrument (1 pix
~ 10 m), and in 2010 and 2012 using a high resolution
ThermaCam P 640 instrument (1 pix ~ 1.4 m). For 1993
we used NASA data (TIMS).

RESULTS OF SURVEYS

The present paper provides a detailed account of
the changes that had occurred on Savich Cone

368

between 1982 and 2012. Figure 1 shows how the ther- |

mal anomalies varied between 1993 and 2012 as

revealed by the aerial thermal survey; we show the

overall view of the cone in 1999 where the positions of

the TAs are marked (see Fig. 1a). The anomalies were |

identified from a NASA thermal survey of 1993 and

nadir thermal aerial photographic surveys in 2010 and

2012 (see Figs. 1b, 1c, 1d). The 1993 airview clearly
reveals ten TAs, which had become 14 by 2010. In
addition, several anomalies became greater in extent
and brightness. The warm area in the upper part of the
cone increased in 2010, and TA 9 considerably gained
in areal extent compared with 1993. Large TAs 12 and
13 appeared on the eastern slope, a small new TA 11
on the southern, but TA 8 was considerably reduced.
The anomaly structure had changed. It is clearly seen
that the thermal anomalies in the northern sector of
the crater grew less intensive in 2010, but more so in
the southern sector, while the eastern slope grew
warmer. The intensitiesof TA 1, TA4, TA7,and TA9
increased considerably in 2012 compared with 2010,
but TA 12 and TA 13 were somewhat reduced. The
2010 survey was carried out by S.A. Chirkov from an
MI-8 helicopter (H,,, = 3000 m). Figures le and If
show a thermogram and an overview of the terrain
where TA 10 was observed. One can clearly discern
white sublimates that had not previously been detected
in the Savich Cone crater.

:
:

|

Routine flights around active volcanoes in October |

2009 revealed strong steaming at the summit of Savich
Cone. Figures 2a, 2b, 2¢, and 2d show the positions of
individual TAs (1 through 14).
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Fig. 1. Thermal anomalies on Savich Cone. The numerals at the arrows are anomaly identification numbers.

a, Savich Cone (SC), view from southeast (photographed by V.L. Leonov in 1999), arrows denote TA 9 (unfilled) and the source
of the circular flow (dashed); b, IR view in 1993, thermal fields in the SC crater: TF I is North field, TF 11 is South field; ¢, IR
view of SC crater taken in 2010: (dashed arrows mark new TAs); d, IR view in 2012; e, 2010 thermogram, a fragment of TA 10 in
Savich Cone crater; f, photograph of the same fragment. CF stands for circular flow at the base of Savich Cone.

We proceed to consider the temperature variationson  in August 1982 (Fig. 3a), with the highest temperatures
Savich Cone from land-based measurements. The crater  occurring in the volcano’s northwestern sector (T = 72—
was found to have T = 52°C in 1981 (personal communi-  76°C, T, ~ 76°C). Gas was sampled from a fumarole
cation by G.A. Karpov). A small number of noticeable  with T =63°C in the eastern sector of the crater (Table 1).
steam-and-gas discharges were observed on Savich Cone  The gas had essentially the composition of air, while the
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Fig. 2. The locations of certain thermal anomalies on Savich Cone (photographed by S.V. Sokorenko in 2009).
a—d sectors: a, western (arrow indicates west edge of TA 2), b, northern, ¢, northeastern, and d, eastern sector.

concentration of CO, was a mere 3.43%, in contrast to
the Staryi Kikhpinych fiimaroles, where its concentration
reached 74—87%. No sulfurous gases were found on the
cone, while the fumarole gas in the Staryi Kikhpinych

Table 1. The composition of fumarole gases in certain KLLVC thermal fields

(SK) crater contained 0.8—0.9% of H,S. The concentra-
tion of CH, in the gas is a few orders of magnitude below
that at the fumaroles in the SK crater. Fields 1 and Il
where gas was sampled in the crater of Staryi Kikhpinych

TF II (SK) TF I (SK) Savich Cone *
Components
sample 810 sample 1067 sample 1058 Air
H, n.d. 0.22 n.d. 5-107°
0, 0.93 0.93 19.66 20.95
N, 18.66 6.2 76.03 78.09
Ar 0.19 0.03 0.88 0.93
CO, 73.64 87.17 3.43 0.03
H,S 0.79 0.89 n.d.
CH, 5.79 4.56 0.8-107*
C;Hy 0.98- 1074 n.d. n.d.
C;H, n.d. 25107 n.d.
T, °C 93 97 68
0,/N, 0.05 0.15 0.258 0.268
n.o. means a concentration below detection threshold. * (Khimicheskii ..., 1983).

The analyses were performed at the Institute of Volcanology and Seismology, Far East Branch, Russian Academy of Sciences. Analyst

E.N. Dekshtein.
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Fig. 3. A map of Savich Cone taken on August 31, 1997.

a, temperatures at steam-and-gas vents: in ovals for 1982; in squares for 1997: in a diamond for 2010; filled circles mark fumaroles.
Thermal anomalies are enclosed in long-dashed lines, their identification numbers are in Roman numerals; b, Savich Cone (a
fragment of the 2009 space image); ¢, 1993 thermogram (NASA image); d, 2010 thermogram with anomaly numbers. The crater

rim is marked by a dashed—dotted line in Figs. 3b, 3¢, and 3d.

are marked in Fig. 1b. The basaltic andesites on Savich
Cone (Leonov and Grib, 2004) changed at the fumarole
mouths to become red clay in 1982, no sublimates were
observed in the crater, even no gypsum, although this was
a frequent occurrence in the SK crater. Temperatures
were measured at 18 steam-and-gas vents in 1997 (see
Fig. 3a), T .x ~ 95°C. Three steam-and-gas vents were
found in the eastern sector of the crater outer slope. The
land-based surveys of Savich Cone that were conducted
on August 13, 2010 gave the temperatures on the crater
inner slopes as measured by a thermovision instrument.
Patches of the “steaming ground” type had T,,,,, ~ 75°C,
while measurements at fumarole mouths gave T
110°C (see Fig. 3a).

max

Figure 3b shows part of a high resolution satellite pho-
tograph where the crater rim is marked by a dashed—dot-
ted line. Figure 3¢ shows an image recorded by the NASA
TIMS complex in 1993. Three sets of anomalies can be
seen in this photograph, which are situated (a) along an
NW-SE line, (b) in the crater (mostly inside it), and (c)
along an arc that is outside the crater on the eastern slope.
One can see that anomalies of different intensities com-
bine to form several sets. A thermogram of the cone
recorded on October 16, 2010, i.e., 17 years later, shows
the thermal anomalies to be more spotty (see Fig. 3d).

JOURNAL OF VOLCANOLOGY AND SEISMOLOGY Vol. 9

The anomalies have changed structure. The following sets
can be identified: (1) along a NW—SE line, but which is
shorter than the preceding line; (2) on the crater; (3) a
new nearly east—west set. Comparison of the thermo-
grams suggests that the intensity in the northern part of
the crater decreased and that in the southern increased.
The eastern slope was warmer compared with the preced-
ing years.

A panning photograph of the inner crater slopes
was taken (Fig. 4a) in 2010 , including one in the infra-
red range (see Fig. 4b). To the right of arrow 9 one can
see a block subsiding, with the subsidence being high-
lighted by the character of the material, among other
things. Steam-and-gas discharges are seen at the
southern boundary of the block with white sublimates
forming near the vents (see Fig. 1f). Similar sublimates
were also noticed in the upper zone of TA 1.

Figures 5a, 5b, Sc, 5d, Se, 5f, 5g, and 5h show the
locations of TA 1, TA 2, TA 3, TA 4, and TA 10 in the
crater of Savich Cone. The larger fumaroles are con-
centrated in the upper part of TA 1 (see Figs. 5a, 5b) at
the bases of large blocks that lie along the edges of an
oval patch (see Fig. 5a). Buzzing and hissing were heard
at the mouths of some fumaroles, indicating the rather

No. 6 2015
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Fig. 4. A panning photograph of Savich Cone crater taken on August 13, 2010.
a panning photograph; b corresponding thermogram (ThermaCam P 640, °C). Numerals are anomaly identification numbers.

high pressure of the gas that was being released. No such
occurrences were recorded in 1982 orin 1997.

The unfilled arrow in Fig. 5a shows a block in the cra-
ter of Savich Cone whose surface is like a slickenside. No
such formations had been noticed in the crater before.
The unfilled arrow in Figs. 5¢ and 5d in the area of TA 4
marks a drop-shaped vent in bedrock with a fumarole in
its upper part (see Fig. 5d) that was not there in 1998 (see
Fig. 5¢). Figure 5e shows TA 10 as of 1999, its 2010 loca-
tion is clearly apparent in Fig. 5f. The locations of TA 2
and TA 3 are shown in Fig. 5g, with TA 2 being displayed
in more detail in Fig. 5h. The location of TA 9 can be
clearly discerned in Fig. 1a. There were no steam-and-gas
vents at the crater edge and on the outer slopes of Savich
Cone in 1976—1982, 1986 and 1997.

The topographic map of 1941 has a geyser legend
around the southern end of the circular flow (CF) near
the base of Savich Cone, with a crater containing two
small lakes at that location on the bottom in 2010
(Fig. 6a, arrow I1). During many years the base of the
circular flow has been under snow, even at the end of
August. A bluish patch (as if thawed from below) could
be discerned around arrow Il in white perennial snow
(see Fig. 6b). Arrow I in Figs. 6a and 6b shows a brook

JOURNAL OF VOLCANOLOGY AND SEISMOLOGY Wl.9 No. 6

that starts from below a landslide in the middle of the
western slope. The ferruginous sediment in the brook
bed, which can be clearly seen in the 2010 photograph,
was not there in 1982. The brook issued from below the
landslide, but went under the snow patch. Water was
sampled at the head of the brook in 1982; its composi-
tion is shown in Table 2 (sample 1060). This is acid
SO,—Ca water with an appreciable quantity of Al

(28.1 mg/L) and a mere 0.5 mg/L of Fe** (see Table 2),

aswell as 3.8 mg/L of NH, and 2.7 mg/L of H;BO;. A
high-ground((verkhov..)) lake is marked by arrow II at
the base of the circular flow on the snow patch (see
Fig. 6b); water was sampled from the upper lake in
1997 (see Table 2, sample 1534). The water is near
neutral (Cl: HCO;: SO, =1:1:1). A crater was seen
at the sampling site in August 2010 with two small
lakes of greenish water being located on its bottom (see
Fig. 6¢), with the eastern lake being smaller than the
western. It might be that the solution in the lakes con-
sists of condensates of fumarole gases that are diluted
with water from the brook marked by arrow I (see
Figs. 6a, 6b). In these figures arrow 111 marks a stone
ridge that serves as a positioning aid.

2015
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Fig. 5. Locations of thermal anomalies on Savich Cone (a, b, d, and f—h photographed by Ya.D. Murav'ev, ¢ and e by
1.B. Slovtsov).

a—b are individual fragments of TA 1; c—d show TA 4; e—f show TA 10; g shows TA 2 and TA 3 (arrow 2 indicates west edge of
TA 2); hshows TA 2 in more detail (arrow indicates east edge of this TA, the west edge being off the framing area). Unfilled arrows
mark the following features: a, block with the surface like a slickenside: ¢ and d show bedrock exposure of drop-like appearance;
e and f'show a noticeable block that serves as a reference.

JOURNAL OF VOLCANOLOGY AND SEISMOLOGY Vol. 9 No.6 2015
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Fig. 6. Springs near the circular flow at the base of Savich Cone.

KARDANOVA et al.

(c)

a, panning photograph: Savich Cone (SC), Zapadnyi Cone (ZC) and the circular flow (photographed by S.A. Chirkov in 2010);
b, view of the circular flow and Savich Cone from SW (photographed by Ya.D. Murav’ev in 2009); ¢, south edge of circular flow

(fragment of Fig. 6a). Arrows: 1, a spring on west slope of cirque;

that serves as a reference.

RESULTS AND DISCUSSION

The researchers who studied the history of activity of
Kikhpinych Volcano (Braitseva et al., 1989; Ponomareva
and Braitseva, 1991; Noveishii ..., 2005) believe that the
current long repose period (~500 years) is likely to be a
period between two major cycles of activity. However, they
do not rule out that the period is merely an intermission
during the normal activity of Savich Cone. The interval
between consecutive eruptions has been between 200 and
400 years in the past. In that case, they believe that Kikh-
pinych can be expected to erupt in the near future.

An uplift of about 15 cm was recorded in 2001—-2003
in the eastern side of the Uzon—Geyser-Valley depression
(Lundgren and Lu, 2006). Geophysical observations by
the microseismic sounding method began in 2009 in
order to reconstruct the deep structure of the Uzon—
Geyser-Valley depression. The results of this work
(Kugaenko et al., 2010a, 2010b) showed agreement
between the geometry of deep features as identified and a
model for magma emplacement in the upper crust as sug-
gested from satellite interferometry (Lundgren and Lu,
2006). The shape they hypothesize for current magma
emplacement was defined as a thin sill that propagates
along weakened zones in the crust. It is quite reasonable

JOURNAL OF VOLCANOLOGY AND SEISMOLOGY Vol. 9

I1, small lakes at the base of the circular flow; I11, a stone ridge

that events such as the uplift of 15 cmin the eastern side of
the Uzon—Geyser-Valley depression must have been
somehow affected the KLLVC, including Savich Cone.
Recently, the temperature rapidly increased in the upper
part of the cone and new thermal anomalies and new large
warm patches appeared on the cone slopes.

The results of seismological field observations in the
area of study were given by Kugaenko et al. (2010c).
Numerous earthquakes have been recorded that the
regional network missed and the existence of a local seis-
micity of low energy classes has been confirmed. The dis-
tribution of the hypocenters of local seismic events is in
agreement with the deep model for the source of surface
deformation as developed on the basis of SAR interfer-
ometry (Lundgren and Lu, 2006).

The earthquakes are concentrated in two spatially iso-
lated sets of events that are related to the KLLVC
(Kugaenko et al., 2010c). The few low energy earthquakes
of the first set occurred at depths of 2 to 5 km. The
inclined plane that delimits the hypocenters of this set
plunges from the Geyser Valley westward, under the zone
of extrusive domes in the eastern part of the depression.
The second set is related to a zone of hydrothermal occur-
rences on the western slope of Staryi Kikhpinych Volcano

No. 6 2015
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Table 2. The water composition in the area of the circular flow (near Savich Cone)
R — Sample 1060, brook on slope Sample 1534, upper lake
mg/L mg-equ. mg-equ. % mg/L mg-equ. mg-equ. %
Ht 0.5 0.65 9.26
NH; 3.8 ’ 0.21 2.99 <0.1
Nat 3.1 0.13 1.85 0.5 0.02 31.75
K+ 0.5 0.01 0.14 . 0.1 0.003 4.76
CaZ* 48.0 2.40 34.19 0.8 0.04 63.49
Mg2* 6.0 0.48 6.84 <0.1
Mn2+ <0.2 <0.2
Fel+ <0.3 <0.3
Fe3* 0.4 0.02 0.28 <0.3
At 28.1 3.12 44.45 <0.3
SK 90.5 7.02 100 1.4 0.063 100
Cl- n.d. 0.7 0.02 30.77
F- n.d. 0.06 0.005 7.69
HCO; n.d. 1.2 0.02 30.77
SO? 300.0 6.24 98.71 1.0 0.02 30.77
HSO, 7.8 0.08 1.29
SA 307.8 6.32 100 2.96 0.065 100
H;BO; 2.7 <1.2
H4Si04 cottoid n.d. <2
H4Si0y4 gissolved n.d. <2
M, g/L 0.40 0.044
pH lab. 3.32 6.26
T, °C <16 <16
Year of sampling Aug. 16, 1982 Aug. 30, 1997

The analyses were performed at the Institute of Volcanology and Seismology, Far East Branch, Russian Academy of Sciences. Analyst

S.V. Sergeeva.

and is confined to the depth range down to 2 km. The
recorded seismic events were treated by Kugaenko et al.
(2010c) as a manifestation of the KLLVC activity and as
evidence of the ongoing evolution of the Kikhpinych Vol-
canic Center.

This paper attempts to show that the upper part of
Savich Cone became much warmer during recent years,
especially its outer slopes. Just a few small fumaroles were
observed in the Cone crater in 1982, while they became

JOURNAL OF VOLCANOLOGY AND SEISMOLOGY Vol. 9

appreciably more numerous in 1997 (see Fig. 3). The
number of thermal anomalies increased from 10 to 14
between 1993 and 2010 and the cone was seen to have
warm patches of the “steaming soil” type. The white sub-
limates (see Fig. 1f) that were detected in the southwest-
ern and southeastern sectors of the crater were absent
from it before. Two new features, which are marked by
unfilled arrows (see Figs. 5a, 5c, 5d), appeared in the
southwestern and western sectors of the crater, or rather

No. 6 2015
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they became accessible to view, but were not there previ-
ously. Their appearance on the surface was probably due
to the material of the cone being displaced as a result of
the earthquakes that have occurred after 1982, e.g., in
1983 or in 1997, when Kikhpinych VWlcano was in an
intensity VI zone (Guseyv et al., 1998; Zobin et al., 1985,
1986). Some individual displacements of segments and
the subsidence that affected certain parts of the cone
might have been the response to large (M > 6.8) earth-
quakes (1983, 1996, and 1997). Some contribution might
also have been supplied by a landslide on Vodopadnyi
Brook in 2007. The present authors remarked previously
(Kardanova and Dubrovskaya, 1994, 2005) concerning
the renewal of deep processes beneath Kikhpinych Vol-
cano, with these processes causing the descent of lahars
and slides, and collapses, as well as manifesting them-
selves in increased thermal activity on the cone. The
KLLVMC activity is also indicated by numerous earth-
quakes that have been recorded around the western slope
of Staryi Kikhpinych Volcano, earthquakes that have not
been detected by the regional network, as well as the pres-
ence of a local seismic activity of lower energy classes
(Kugaenko et al., 2010c).

A collapse and a slide occurred in the eastern slope of
the Uzon—Geyser-Valley depression in the area of the
Verkhne-Geizernyi thermal field (upstream of the Troinoi
waterfall) on January 4, 2014 (Leonov, 2014), providing
evidence of ongoing activity in the KLLVC area.

CONCLUSIONS

It has been shown that the processes that are occurring
on Savich Cone and in the crater of Staryi Kikhpinych
Volcano provide evidence of renewed processes that are
occurring at depth beneath Kikhpinych Volcano. The
study of the Savich Cone calls for very careful scrutiny. It
should be noted that no fumaroles had been observed
either on Savich Cone itself or above its rim until 1997,
inclusive. However, the following processes became
appreciably more noticeable recently:

(1) the temperature in the upper part of the cone
sharply increased;

(2) new thermal anomalies and new warm patches '

were formed on the cone slopes;

(3) white sublimates appeared in the southeastern and
southwestern sectors of the crater, no such thing being
observed previously;

(4) gas was issuing at high pressures (noise and whistle)
inthe TA 1 area in 2010;

(5) the number of fumaroles sharply increased.

The temperature and gas composition should be mon-
itored in the Savich crater, along with similar measure-
ments in the water of small lakes near the southern termi-
nation of the circular flow. Data of this type would help to
clarify the dynamics of the processes that are occurring

JOURNAL OF VOLCANOLOGY AND SEISMOLOGY Vl. 9 No. 6

KARDANOVA et al.

beneath Kikhpinych Volcano and would mitigate the
impact of its possible eruptions in the future.
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TEPMOAHOMAJINN KOHYCA CABUYA (BYJIKAH KUXIIMHBIY,
KAMYATKA): PE3VYJIBTATBI JAHHBIX NK-CBbEMKHN U HABEMHBIX
HABJIOJEHWMU 3A 30 JIET (1982—2012 rr.)
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AHaJlu3 MaTepUaJIoB IUIAHOBOI a3poTerioBoil chemku 2010 u 2012 rr, a Takke Hazemuoit UK-chemxu
2010 r. mokasan U3MEHEHMsI B TEMITEPATYPHOM PeXMMe aHOMaIMii KoHyca CaBrya (BynkaH KuXIuHBIY,
Kamyarka) mo cpaBHeHuio co cheMkamu 1982 u 1993 rr Bbulo 0TMEYEHO MOBBIIEHUE TEMIIEPATYPHI B
BEPXHE 4aCTH KOHYCa, IOSABJIEHHE HOBBIX ITPOrPETHIX IUIOIIAI0K B IPUKPATEPHOI 30HE KOHYCA U MOSIBIIE-
HHE OTCYTCTBOBABIIKX PaHee OeJIbIX BO3TOHOB B I0r0-3aMaJHOM U I0T0-BOCTOYHOM CEKTOPAX Kparepa.
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KuxnuHpeldcKuil  JOATOXMBYIUMIA  ByJKaHUYE-
ckuii uentp (KABL), Beiienennsii B.U. Benoyco-
BbIM [1978], pacnionioxen Ha KamuaTke, Ha TeppuTo-
pun KpoHOLKOTO TOCYIapCTBEHHOTO IPUPOIHOTO
6uocdepHOro 3amoBeAHUKA. DTOT LEHTP BKIIOYAET
HECKOJIBKO Pa3HOPOMHBIX M Pa3HOBO3PACTHBIX CO-
opyxeHuid. Ogno u3 Hux — Bynkad Crapeiii Knxmnu-
b4 (IT1K) BO3HUK B CpelHEM — BEPXHEM IUIEICTO-
ueHe B BocTtouHoll Bynkannveckoit 3oHe [Bpaiiesa
u ap., 1985; 1991]. Mocrpoiika Bynkana Crapblii
Kuxnuusry (CK) ciyxut ocHoBaHMeM 11 ABYX 6a-
3aJIBTOBBIX KOHYcOB Monomoro Kuxmnunbya: 3anan-
Horo (k3) u CaBuua (kC) U, pacnoyoKeHHOTO I0X-
Hee, JauuToBoro ByiakaHa Comka XKenras. Ucropus
(GopMupOBaHUs U JAUHAMUKA AKTUBHOCTH BYJIKAHA
Mononoit Kuxnunera nokasana B [Bpaituesa u np.,
1985]; oueHka ByJKaHMYECKOW OIACHOCTM BYJIKAaHA
Kuxnnusry B [[Tonomapesa, Bpaiiuesa, 1990]; mosro-
CPOYHBII NMPOrHo3 /uist Hero B [ Hoseiimmmii ..., 2005].
B nanHoIi cTaThe paccMaTPUBAIOTCA TEPMOAHOMATNU
(TA) xonyca Casuya. TepMoaHOMAIMKU U3YyHAIUChH Ha-
3eMHbIMM MeTogaMu B aBrycre 1982, 1997, 2010 rr
AsporerioBasi cbeMKa paifoHa poBosmIach B 1982,
1989 rr. rerutosuzopom AGA-Thermovision 680 (1 pix
~10m), B 2010 1 2012 rT. — TENJIOBU30POM BBICO-
koro paspeweHnss ThermaCam P 640 (1 pix ~1.4 m),
B 1993 & — nannbie NASA (TIMS).

PE3YJIBTATBI UCCIIEJOBAHUA

B maHHOI cTaThe MOJAPOGHO pacCMOTPEHBI U3ME-
HeHud, pousolleaiiue Ha konyce Casuya ¢ 1982 o
2012 rr. Ha pucyHke 1 mokasaHo U3MEHEHUE TEPMO-
aHoManuii ¢ 1993 mo 2012 rr. o pesyjsraraMm aspo-
TEIMJIOBOM CBEMKU; MPUBEACH OOIIMI BHUI KOHYCA B
1999 r., rne ormeueHo nosioxenue TA 9 (em. puc. 1a).
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TepMoaHOMaNIMU TTOJIyYEHbI B PE3YJIBTATE TEIUIOBOI
cbeMKU NASA B 1993 1. ¥ TUTaHOBBIX TEIUIOBBIX a3PO-
dorocvemok 2010 u 2012 . (cm. puc. 16, 1B, 1r).
Ha cuumxke 1993 1. yeTko BugHBI AecaTh TA, Koaude-
¢TBO KOTOpbIX B 2010 1. yBeanmumiocs g0 14, kpome
TOTO, YBEJIUYWIUCH TUIOIIANN U SIPKOCTB OTIEIbHbIX
anoMayuii. B 2010 1. 66u10 3aUKCHPOBaHO yBEIUYE-
HUE IUIOIIAAM MPOTrpeBa BEPXHEH 9acTh KOHYca, ILIO-
wanb TA 9 o cpaBHeHuO ¢ 1993 . cubHO yBEIUYN-
Jachk. Ha BOCTOYHOM CK/IOHE MOSIBUJIMCH OOIbIINE
TA 12 u TA 13, Ha 105KHOM CKJIOHE — HOBask HEOOJIb-
mast TA 11, Ho cunbHO cokparmwiachk TA 8. Usmenu-
Jlach CTPYKTypa aHOMaJiuii. XOpOIO BUAHO, YTO B
2010 r. MHTEHCUBHOCTh TEPMOAHOMAIIUI B CEBEPHOM
CEKTOpE KpaTepa YMEHBIIWIACH, B I03KHOM — YBEJINYM-
Jlach, BOCTOUHBIH CKJIOH cTa Teruiee. B 2012 1. o cpas-
HeHUIO ¢ 2010 . 3HAYNTETLHO YBETMYMIIACH MHTEHCUB-
HocTh TA 1, TA 4, TA7 1 TA 9, HO HECKOJILKO OCIA0IN
TA 12 u TA 13. Cremku 2010 1. mpoBOIMWINCE C BEPTO-
jJera M-8 C.A. Yupkosbim (H,.= 3000 m). Ha
puc. ln, le npuBeneHbl TepMorpaMma U (hOTOCONpo-
BOoXIeHue yyactka TA 10, rae Xopolmo BUIHBI Oesible
BO3IOHBI, paHee B KpaTepe KoHyca CaBrya He OTMEUaB-
LLIMECSI.

I1pu nposenennu B okTsiope 2009 . IJIAaHOBBIX 00-
JIETOB IEMCTBYIOIIMX BYJKAHOB ObLIO 3a(pUKCUPOBA-
HO CWJIBHOE NapeHue BepllnHbl KoHyca Casnya. Ha

puc. 2a, 26, 2B, 2r TOKa3aHO MOJIOXEHUE OTAEIbHbBIX
TA (1-14).

PaccMoTpuM n3MeHeHUs TeMIepaTypbl Ha KOHY-
ce CaBuua, 1ojiy4eHHBIE B PE3YABTATE HA3EMHBIX W3-
mepeHuii. B 1981 . B kpatepe Obuta otmMedeHa T =
= 52°C (ycrHoe coobueHue I'A. Kapmnosa). B aBry-
cre 1982 . Ha xonyce CaBuya 6bUIO 3a(PUKCUPOBAHO
BCEr0 HECKOJIBKO 3aMETHBIX [apOra3oBbIX BLIXOIOB
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Abstract—An analysis of data from nadir aerial thermal surveys of 2010 and 2012, as well as from a land-based
IR survey of 2010, showed changes in the thermal regime of anomalies on Savich Cone (Kikhpinych Volcano,
Kamchatka) compared with the 1982 and 1993 surveys. It was noted that the temperature increased in the
upper part of the cone, new warm patches appeared in the near-crater zone of the cone, and white sublimates
appeared in the southwestern and southeastern sectors of the crater. The last feature was new.
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