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Abstract 

At present there are two glaciation zones in Kungur Ice Cave: constant and seasonal ones in area of negative 
temperature anomaly. Regime of cave cooling now is regulated artificially. The boundary of constant 
glaciation now is situated north of Crestovyj Hall and a west of Zapadnyj Hall (about 200 m from entrance), 
the boundary of seasonal glaciation zone is situated south of Ruiny Hall and fork of the gallery to Halls 
Geologov and Smelyh. Analyzing of collected data (although it is insufficiently full) it is possible to find out 
regularities not only in ice dynamics but also in influence of different factors on it. The actuality of present 
target of exploration is closely connected with specification of scale of anthropogenic influence on 
parameters of cave microclimate and perfection of its regulating activity. There are very much different 
factors connected with dynamics of cave glaciation but all of them are possible to divide into two groups: 
external and internal (ones are dividing in natural and anthropogenic). External factors influence on 
external borders of explored part of lithosphere, internal ones are connected with processes directly 
occurring in cave. Anthropogenic influence proves itself on the cave as creation of artificial constructions, 
accumulation of anthropogenic wastes, emitting of a heat from visitors and illumination, artificial ventilation 
and carrying out of explosive works. Directly with cave glaciation are connected external natural factors 
(colmatation of air ventilation ways, influence of surface water and climate change) and internal 
anthropogenic (except wastes) ones. After analyzing of influence of the specified processes and phenomena 
on cave glaciation it is possible to make some conclusions. The constant registration of processes of ice 
accumulation and ablation in Kungur Ice Cave in 1985-1986 had shown negative ice mass balance in cave at 
that time. To millennium Krestovyj Hall absolutely had lost all permanent ice. Main causes for that was 
irregular or absolute absent of cave ventilation in winter and very large number of visitors in spring and 
summer. Reorganization of different ways of seasonal regimes of ventilation has allowed restoring the 
positive dynamics of ice accumulation in cave. The important conditions of conservation and effective usage 
of cave is created by more perfect monitoring system. 

 
Анализ изменений оледенения Кунгурской ледяной пещеры в 1985-2005 гг. и влияющие 

факторы 
В настоящее время существуют две зоны оледенения в Кунгурской ледяной пещере: постоянная и 
сезонная в пределах области отрицательной температурной аномалии. Режим охлаждения пещеры 
в настоящее время регулируется искусственно. Граница постоянного оледенения теперь 
расположена к северу от Крестового грота и к западу от Западного грота (приблизительно в 200 м 
от входа), граница сезонного оледенения расположена к югу от грота Руины и развилки галереи к 
гротам Геологов и Смелых. Анализ собранных данных (хотя они недостаточно полны) позволил 
выявить закономерности не только в динамике льда в пещере, но также степень влияния различных 
факторов на нее. Актуальность поставленной цели исследования близко связана с особенностями 
размеров антропогенного влияния на параметры микроклимата пещеры и совершенствования 
деятельности по его регулированию. Имеются очень разные факторы, связанные с динамикой 
оледенения пещеры, но все из них можно разделить на две группы: внешние и внутренние (они 
подразделяются на естественные и антропогенные). Внешние факторы влияют на внешнюю 
границу исследуемой части литосферы, внутренние связаны с процессами, непосредственно 
происходящими в пещере. Антропогенное влияние проявляется в пещере как создание искусственных 
конструкций, накопление антропогенных отходов, выделение тепла посетителями и приборами 
освещения, искусственная вентиляция и выполнение взрывчатых работ. Непосредственно с 
оледенением пещеры связаны внешние естественные факторы (кольматация воздушных путей 
вентиляции, влияние поверхностных вод и изменения климата) и внутренние антропогенные 
факторы (кроме отходов). После анализа влияния указанных процессов и явлений на оледенение 
пещеры сделаны некоторые заключения. Постоянная регистрация процессов накопления и расхода 
льда в Кунгурской ледяной пещере в 1985-1986 гг. показала в ней отрицательный баланс массы льда. 
К началу настоящего тысячелетия Крестовый грот абсолютно потерял весь многолетний лед. 
Главные причины этого связаны с нерегулярным или абсолютным отсутствием вентиляции пещеры 
зимой и очень большое количество посетителей весной и летом. Реорганизация различных путей 
сезонных режимов вентиляции позволила восстановить положительную динамику накопления льда в 
пещере. Важные условия сохранения и эффективного использования пещеры создаются с внедрением 
более совершенной системой мониторинга. 

 
Kungur Ice Cave has at present two zones inside the 

area of negative temperature anomaly: a) with constant 
glaciation and b) with seasonal glaciation. The regime of 

temperature change in the cave now is regulated artificially. 
Boundaries of constant glaciation in the cave are traced in 
the north side of Krestovyj Hall and the east side of 
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Zapadnyj Hall (about 200 m from the entrance), the 
boundaries of seasonal glaciation run through Ruines Hall 
and place of gallery bifurcation to Geologov and Smelyh 
Halls. By intensive ventilating of the cave in winter the 
boundaries of seasonal glaciation may move to Meteornyj 
Hall. Researches of glaciation dynamics were carried out 
in a zone of constant glaciation since 1985 to 1992 by 
Mavlyudov B.R. and Dorofeev E.P. and since 2000 up to 
present by Kadebskaya O.I. and Mavlyudov B.R.  

On the basis of these data it is possible to compare what 
changes have taken place in Kungur Ice Cave glaciation and 
also to reveal principal reasons of these changes. 

In 1985 ablation-accumulation marks (wooden sticks) 
were set into permanent ice sediments of the cave and until 
1992 monthly measurements have been carried out (Fig.1). 
In 1992 these measurements have been stopped and its 
results were lost. The ice in Dante and Krestovyj Halls 
melted away in many parts. 

 

  
Fig 1. Position of ablation-accumulation marks in ice of 
south–east part of Kungur Ice Cave (1985-1990), ciphers 
are numbers of marks 

Fig 2. Position of ablation-accumulation marks in 
permanent ice of south–east part of Kungur Ice Cave (1999-
2005), ciphers are numbers of marks 

 
By year 2000 the area of constant glaciation in the cave 

has considerably reduced and made only a half of the area 
that existed in 1960-70. In November 1999 a new system of 
ablation-accumulation marks has been set (Fig.2). 

In addition a description of ice formations in periods of 
maximum (winter) and minimum (summer) glaciation in 
Halls of the cave has been made. This description was made 
in free form, describing the presence of ice formations in 
Halls, volume and areas of glaciation. 

During analyze of glaciation changes in the cave the 
author has tried to define the most significant factors that 
influenced on degradation of permanent glaciation. 

Some scientists are connecting the change of ice 
formations in the cave with natural factors (climate 
change), and neglect the anthropogenic influence. We will 
try to define interior and exterior factors. 

The exterior factors influence to outside boundaries of 
explored part of lithosphere. During its formation Kungur 
Ice Cave has converted from being a natural geoecological 
system to anthropogenic-transformed one. At present the 
development of the cave is connected with influence of 
natural and anthropogenic factors. 

The interior factors are those that occur in inside points 
of the lithosphere space. Interior factors are also divided in 
natural and anthropogenic ones. Natural factors are 
connected with gravitation and karst-suffosion processes in 
the cave.  

The most significant of anthropogenic factors are 
artificial constructions, anthropogenic sediments, visitors, 
artificial ventilation, electrical illumination and explosive 
works. 

Glaciation is influenced both by exterior natural 
(colmatation of ventilation ways, surface waters, climate 
changes) and interior anthropogenic factors. The question 
is: which group of factors has the most effect on ice 
formations in the cave? We will try to estimate every factor 
listed above.  

 
Colmatation of ventilation ways 

The cutting of trees on the surface of Ice Hill above 
cave resulted in hardening of the soil and reduction of air 
circulation between surface and the cave. 

In winter small air streams from the cave are found in 
dolines above Efirniyj and Mokraya Kochka Halls, and 
more intensive air streams - along the slope above nearest 
Halls (Dorofeev, 1978). During relief evolution there were 
periods of activation and attenuation of processes of dolines 
formation, which are absorbers of water and air (Fig. 3). 
Fresh collapse dolines make better the infiltration of water 
and air into the cave. So after a collapse in spring 2002 
there was intensive water soaking into Krestovyj Hall, the 
discharge of the stream was estimated as 10 l/min. As time 
passes collapses under influence of erosion are filled by 
sediments and as consequence the air and water inflow into 
the cave significantly decreases (Dorofeev, 1968). Despite 
that collapses occur on Ice Hill quite often (about two every 
year) but they appear not so often above the cave. 

This factor played a considerable role in the cave life 
but it is a rather slow geological process and therefore its 
influence in period from 1985 to 2005 is not significant. 
Thus the colmatation of ventilation ways may be estimated 
as minor factor in comparison with other ones. 
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Fig. 3. Dolines in the upper part of Ice Hill above Kungur Cave; colmatation of air ventilation ways occur through them 
 

 
Influence of surface water streams 

The Sylva River that flows closely to cave entrance 
influences the cave during the spring flood when the river 
water intensively comes to karst massif. During low water 
level period ground water moves back to the river from 
rock massif. 

Climate changes and forests cutting down in the upper 
part of Sylva River basin has created favorable conditions 
for water supply of soil and ground water, lifting their 
level and increasing annual river runoff. As a result in the 
last 60 years the lifting level of floods grew significantly 
what led to more often flood. So from 1957 to 1978 three 
high levels floods were observed (1957, 1965, 1966), 
during following nine years high floods came four times 
(1979, 1981, 1985 and 1987) (Ezhov, Dorofeev, Lukin, 
1990). During the first period the level of Iren and Sylva 
Rivers didn’t uplift higher than 6.5-6.9 m above lowest 
summer level and during the second period the rise 
exceeded 7-7,5 m. The highest floods were marked in 
1979, 1987 and 1998 when the water level rose on 7.86, 
7.46 and 7.6 m accordingly. During the flood in 1979 a 
significant part of the cave was flooded (Fig. 4, 5).  

Water poured into the cave not only through cracks but 
through the cave entrance what caused decreasing of cold 
accumulated in it before what reflect in it glaciation 
(Ezhov, Dorofeev, Lukin, 1990). The analysis of climatic 
situation in the cave has shown that the process of 
degradation of cave glaciation had started in 1980. In April 
1985 a dam has been built near the cave entrance (absolute 
height 119 m) to preserve the cave and buildings from 
flood. In spring 1998 the level of the dam has been raised 
to 121 m. During years with high floods (1987 and 1998) 
the dam prevented the water from pouring into the 
entrance and through rock’s cracks and reduced the height 

of flood wave inside the cave. The time difference between 
flood peaks in river and in cave before dam building varied 
from 2 to 5 days but now it is 8 days. The dam changed the 
hydrologic regime of the cave but it was good for cave 
microclimate because floodwater had not inflow in cave 
glaciation zone.  

 
Climatic changes 

For estimating changes and climatic trends in the area 
around Kungur Ice Cave long-term observations of air 
temperature and precipitations were analyzed which were 
gathered by Kungur meteorological station. Other 
meteorological elements are not considered, due to their 
small influence on the microclimate of the cave. 

The accumulation of cold in Kungur Ice Cave is possible 
when the temperature of outside air is under 5°C therefore 
changes of the inside temperature at cold period (from 
October to April) are most indicative. Data on average air 
temperatures for periods when t<5°C and when t<0°C were 
taken. In accordance with results of estimation linear trends 
were calculated, their angle coefficients show a raise of 
temperature with time. On the whole in the last 70 years the 
climate change showed itself in rising of atmospheric 
precipitations and of air temperature. The coldness of 
climate is lowering because average monthly temperature in 
winter period increase. Precipitations grow both in cold and 
in warm periods of a year. 

This factor is influencing cave glaciation because in 
winter the difference between outside and inside air 
temperatures reduces what causes the reducing of natural 
cave ventilation and decreasing number of days when the 
cave is accumulating the cold. If we compare periods listed 
above, taking into attention the duration of period of air 
winter circulation then the difference of periods will make 
only 8 days. 
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Fig. 4. Flood 1979 on Sylva River at cave entrance 

 
 
So from 1985 to 1992 the average amount of days with 

temperature of air below 5°C was 196, and from 2000 to 
2005 - 204 days. 

 
Artificial constructions 

Artificial constructions are: 1) excursion way with 
observation points, 2) tunnels, 3) support walls and 
columns, 4) technical rooms, 5) metallic supports. Cave 
glaciation mostly has been affected by tunnels building. 

The first tunnel has been built in 1937. It was the 40-
meter long entrance tunnel. Today there are 4 artificial 
tunnels in the cave; their length is about 194 m (entrance 
tunnel, exit tunnel – 109 m, tunnel Krestovy-Ruiny - 27 m, 
Druzhby Narodov-Hlebnikovyh - 18 m). 

Building of artificial constructions inside the cave 
changed the movement of airflows and air inflow into the 
cave. In the beginning of XX century the natural regime of 
the cave has been altered by construction of the entrance 
door. The accumulation of the cold became dependent on 
the time this door stayed opened for winter ventilation. This 
problem was increased in 1937 when the entrance tunnel 
was made. Until that the outside air came into the cave 
through the natural old entrance, through the sinuous 
passage got into the First Hall and from the low tunnel got 
into Brilliantovyj Hall creating a zone of decompression. It 
allow to warmer and wet air flowed into the cave through 
Telyachij Hodok (north of Brilliantovyj Hall). That created 
best conditions for formation and growing of sublimation 
ice crystals inside this Hall. Crystals were a famous 
attraction of Kungur Ice Cave. Air circulation through 
entrance tunnel partially hinders the growth of sublimation 
ice crystals in Brilliantovyj Hall. 

Through tunnel stream of cold freeze air comes 
immediately to Brilliantovyj Hall from the south, and the 
air stream square and its velocity have significantly 
changed. When the doors are open the stream of cold freeze 
air doesn’t create a zone of decompression but goes towards 
the stream of warm air into Telyachij Hodok. Thus it has 
been decided to enlarge of cold resource in the cave 
through the Old Entrance, which is opened in winter and is 
closed down in summer. The cross section diameter of cave 
tunnel defines the resistance to air movement. The smaller 
the diameter the larger is the resistance and the smaller is 
the speed of air stream the less is the cavity cooling and on 
the contrary. Local resistances in horizontal caves with 
entrances at different levels can be calculated using formula 
shown below (Dublyansky, Dublyansky, 1998):  

 
ξ = 

2fL
D   {1 + 

1
2 

h
L (

D
d )5}                               (1), 

 
where: f=0.04-0.1; L - cave length; h - difference of 
heights, D - diameter of horizontal tunnel; d - diameter of 
vertical channels. If we substitute the parameters of Kungur 
Ice Cave into the formula (1) as f=0.1; L=5700 m; h=80 m; 
D=2m; d=1m, then ξ=698. If we halve the diameter of 
lower tunnel (with constant d) the resistance grows by 1,6 
or the speed of air stream lowers by 20%. Of course the 
smaller the diameter of a tunnel the more coldness requires 
for cave glaciation and on the contrary. If we change the 
diameter of the tunnel by constant climatic conditions 
outside and constant geometry of the cave with a constant 
speed of air stream, the minimum length of negative 
temperature anomaly will also change (Mavlyudov, 1989). 

At   present   the   resistance   to  air  movement  (ξ)  in  
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Fig. 5. Cave entrance partly closed by water during 1979 flood in Sylva River 

 
 

natural gallery is 3,3 times higher than in the artificial 
entrance tunnel with D=2 m. The diameter of natural 
gallery is now 0,5 m because half of it is filled by ice. 
Natural gallery needs cleaning from snow and ice in 
winter, so that its diameter becomes about 1 m. During 
period of observations such cleaning has been done twice: 
in winter of 1986 and of 2004. 

The next important change in cave morphology was the 
construction of exit tunnel from Vyshka Hall in 1972. An 
additional way for winter air draught appeared and as a 
result the volume of air flow from first Halls reduced. 
Some time after the tunnel building the doors stayed open 
in winter for long periods of time. There were observed 
big stalagmites and stalactites in Vyshka and Velikan 
Halls. Big ice crystals were even more beautiful than ones 
in Brilliantovyj and Polyarnyj Halls. It was expected that 
these ice formations will become perennial. But because 
the tunnel’s door in period from 1972 to 1985 stayed open 
in warm time also this didn’t occur. The process of 
constant freezing and melting of ice has amplified the 
frosty destruction of walls.  

 
Cave visitors 

The common number of visitors to the cave until 
01.01.2003 was 4,5 million people. Regular fixation of 
visitor’s quantity began only in 1950 with break from 1968 
to 1970. Also data for 1976 is absent. 

In period from 1967 to 1991 there was a raise of trade-
union tourism. Average amount of visitors then rose up to 
150 thousand people per year and as maximum 201.5 
thousand p/y. in 1980. Average number of visitors for 
period of observations of glaciation from 1985 to 1992 is 
estimated as 132 thousand p/y. In 1991 the system of 

trade-union tourism vanished and the number of visitors fell 
down to minimum in 1995 up to 36,4 thousand p/y. During 
economy stabilization the number of visitors in the cave has 
grown. The economic crisis of 1998 has served as push for 
internal Russian tourism and reoriented common tourist 
streams inside the country. 

Average number of visitors from 2000 to 2005 consist 
about 87 thousand people per year. Economic raise of last 
three years helps to develop tourism and enlarge the number 
of people who used services of the tourist enterprises. 

Influence of visiting on change of cave heat balance 
The quantity of heat, transmitted by visitors inside the 

cave can be calculated in accordance with following 
formula: 

 
Qp = [W*T*K]/1000,                                         (2) 
 

where W - quantity of heat, transmitted by one visitor per 
hour, J/h; 

T – time of excursion (hours); 
K – number of visitors. 
The heat inflow from visitors into the cave from 1985 to 

1992 (average amount of visitors - 132 000 people per year) 
may be estimated as  

Qp =107 696 000 kJ 
The inflow of heat from visitors from 2000 to 2005 

(average amount of visitors – 87 000 people per year) may 
be estimated as  

Qp =70 982 000 kJ 
The quantity of heat transmitted by visitors became less 

on 34%, therefore the period from 2000 to 2005 can be 
estimated as most favorable for accumulation of permanent 
ice formations. 



The analysis of glaciation changes in Kungur Ice Cave in 1985-2005 and influencing factors 
 

______________________________________________________________________________________________________________________ 
106  7th GLACKIPR symposium 

System of electrical illumination 
The entire illumination system in cave is divided into 

17 parts including entrance and exit tunnels and ‘small 
ring’ of the tourist path. The control of these parts is 
possible with the help of outer electrical consoles. 
Working voltage of illumination system is 127 V. The 
voltage of distributive system is 380 V. In January 2004 
for illumination there were 241 incandescent lamps with 
voltage 60V each on the excursion path, in Halls - 106 
projectors have been used: 61 of those have voltage 60V, 6 
- 100V, 11 - 300V and 28 - 500V). 

On the whole the working time of the illumination 
system in cave only in 2003 was estimated as 1900 hours, 
or 79 days of time-continuous work per year. The most 
negative effect on ice formations has projectors in first 
Halls of the cave. The influence of this factor on 
microclimatic conditions of the cave is very considerable 
so it should be taken into account during estimation of heat 
balance of the cave. 

The electrical system inside the cave have not been 
changed since 1985 and so the influence of illuminating 
devices on heat balance inside the cave may be estimated 
as equal for both periods of observations.  

The output of heat into the cave from illumination 
system can be calculated using following formula: 

 
Qt = [(K⋅0,9U⋅p)/1000]⋅t ,                             (3) 
 
where K – is the number of illumination devices; 
U - power of illumination device, Wt/h; 
p - quantity of heat per power unit of illumination 

device, J (~ 3597,59 J/Wt); 
t - time of work of illumination device, hours; 
QT = ΣQt – quantity of transmitted heat from all 

illumination devices, kJ. 
QT = 115 833 482 kJ 
According to calculations (Lukin, 1965) without taking 

into account the quantity of heat from visitors and 
electrical devices the negative balance of heat in 1965 year 
was 336×106 kJ/year. Now after installation of 
illumination devices and taking into account the quantity 
of heat from visitors (with average number of visitors 
70000 people per year) the output of heat decreased by 
64%. Therefore the restoration and accumulation of ice 
and snow formations occur much slower than in 1960.  

Artificial ventilation 
Undoubtedly warm winters have a large influence on 

degree of cold accumulation (charging by cold) inside the 
cave. Although analysis of temperature graphs from the cave 
and outside has shown that outside and inside air 
temperatures are closely connected, the connection between 
them is not direct and depends on control of opening the 
doors in cold weather and closing of its in warm weather. 
Although the reserves of such regulation of the cave cooling 
are not boundless they are still quite considerable. Thus we 
can preserve the glaciation inside the cave with help of 
winter's ventilation without application of other radical 
methods. 

After construction of tunnels the regime of natural air 
exchange between the cave and outside environment has 
been broken and as a result temperature regime of the cave 
began to change. 

From 1992 to 2000 winter ventilation of the cave through 
entrance tunnel has been stopped. The cave received not 
enough cold through the Old Entrance what resulted in 
raising of average annual temperature in all Halls and 
especially in zones of constant and seasonal glaciation. 

The equation of regress that connects the intensity of 
melting of snow and ice in the cave with average daily 
inside temperature (T) is shown below: 

 
А = 0,24 + 0,81Т                                                   (4). 
 
Formula (4) demonstrates that temperature coefficient of 

snow and ice melting in caves is 0,6-0,8 mm/(�С day) and 
the intensity of melting of either snow or ice practically 
doesn’t differ (Mavlyudov, 1994a). 

For estimation of annual melting of snow and ice in 
caves it is necessary to know the duration of warm period of 
a year when air temperature in a cave is positive. Knowing 
the air temperature in a cave we can estimate the volume of 
year’s melting of snow and ice (Mavlyudov, 1994b): 

 
А = (0,24 + 0,81Т)τ                                               (5), 
 

where, T – is the average annual air temperature in a cave; A 
- total melting of snow and ice in a cave in mm/year in water 
equivalent. Let's estimate the amount of ice melting in 
Krestovyj Hall (Table 1, Fig. 3). 
 

 
Table 1 

Duration of warm period of a year (τ, day), average air temperature (T, °С), and 
calculated values of total ice melting (А) in Krestovyj Hall 

year 1985 1986 1987 1988 1989 1990 1991 1992 2000 2001 2002 2003 2004

τ 306 306 214 244 246 241 183 214 275 275 214 153 183 

Т 0,5 0,6 1 0,9 1,1 1 1 1,1 2 1,5 1,2 0,7 0,8 

А 198 218 226 197 236 259 192 242 512 400 259 123 163 
 

 
As can we see until 1972 when the artificial exit tunnel 

was constructed the intensity of annual melting in the Hall 
is not large; after 1972 a raise of air temperature is 
observed and annual melting increased. From 1980 the 
temperature in the cave increases and as a result melting 

increased also. As a result glaciation in Krestovyj Hall 
converted from constant to seasonal. Constant icing in 
southern end of Hall at first changed to living through 
summer and later became seasonal, and after that became 
absolutely melted away in summer. 
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In 2002-2003 after restoration of artificial ventilation 
regime in the cave the summary ice melting in Krestovyj 
Hall decreased. Unfortunately at present ice in this Hall 
has almost disappeared.  

 
Explosive works 

Explosions in the cave were used while constructing 
tunnels and enlarging the passages between Halls. 

In 1963 miners of «Kizelugol» build a tunnel between 
Druzhba Narodov and Hlebnikovyh Halls using 
explosions. 

In 1971-1973 explosive works also took place in 
Vyshka Hall. At that time the exit tunnel was constructed 
and overhanging rock strata were removed above new path 
by explosions. In 1981 the height of galleries was enlarged 
between Halls: Ruiny-Morskoe Dno, Sculpturnyj - 

Meteornyj - Korallovyj, Centralnyj -Efirnyj, Mokraya 
Kochka - Druzhby Narodov, Hlebnikovyh - Romantikov, 
Dlinnyj - Velikan, Krestovyj - Ruiny, Smelyh - Groznyj. 
Total length of galleries (including tunnels) affected by 
explosions was 417 m, which is almost 1/3 part of total 
length of excursion path. After 1981 explosions in the cave 
have not been used. So in the period taken the influence of 
this factor can be estimated as minor. 

In the explored period (from 1985 to 2005) processes of 
ice accumulation and ablation in the cave have been kept 
under constant registration, and a conclusion about minor 
influence of natural factors and cyclic changing in ice 
accumulation and ablation has been made.  

Among anthropogenic factors the main one is artificial 
ventilation. Secondary factor is the regulation of visitor’s 
number. 
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Fig. 6. Potential ablation of ice (A, g/cm2) in different time periods in Krestovyj Hall 

 
 
Constant registration of processes of ice accumulation 

and ablation in the cave from 1985 to 2005 has shown a 
difference in ice mass balance in various parts of the cave: 
it is close to zero in central part of zone of negative 
temperature anomaly and negative in the distant part of 
that zone. Ice mass balance decrease with distance growth 
from the cave entrance. 

In some parts of the cave the debit part of balance is 
defined only by ice evaporation (Table 2), and ice melting 
is not possible because of constant negative temperatures. 
In these parts of the cave changes have been fixed at 
marks: 31, 12, 44, 32, 30, 18, 9, 42, 25, 5 (1985-1992) and 
1, 2, 3, 4, 5, 6, 7, 14, 15, 18, 19 (2000-2005). 

Such conditions are connected with glaciation stability 
changing in distant part of negative temperature anomaly 
zone because of irregular ventilation from 1985 to 1992. 

Observations helped to fix large changes in position of 
long-term ice accumulations that occurred due to changes 
of ventilation regime.  

 

Conclusions 
The constant registration of processes of ice 

accumulation and ablation in Kungur Ice Cave in 1985-1986 
had shown negative ice mass balance in cave at that time. To 
millennium Krestovyj Hall absolutely had lost all permanent 
ice. Main causes for that was irregular or absolute absent of 
cave ventilation in winter and very large number of visitors 
in spring and summer. Reorganization of different ways of 
seasonal regimes of ventilation has allowed restoring the 
positive dynamics of ice accumulation in cave. The data 
listed above shows that ice formations in Kungur Ice Cave 
require further detail observations with help of new methods 
and corresponding conceptual base (more perfect monitoring 
system). 
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