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Fig. 8. The fluctuations of the end of Terskol Glacier.

1 — the position of the glacier in a certain year: 7a — according to the Earth remote sensing data, 70 — according to maps and sche-
matics, 7¢ — according to photographs; 2 — moraines and their age.

Shown in Table 1 are the results of the calcula-  Glacier of several time scans. The schematic of the
tions of the main metric characteristics of Terskol  fluctuations of the glacier end is shown in Fig. 8.
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We compared the results obtained with the most
detailed schematic of the fluctuations of Terskol Gla-
cier published by V.D. Panov et al. [2008]. Unfortu-
nately, due to the absence of its spatial references, we
were unable to use the results of V.D. Panov to cor-
rect our reconstruction. Thee comparison shows that
the cumulative curves of the fluctuations in the
length of Terskol Glacier built in accordance with our
data and the data provided by V.D. Panov [Panov et
al., 2008] are similar (Fig. 9). They differ for the peri-
ods of 1910-1920s, 1940s, and 1960s. For the first
one of these periods, Panov’s curve is based on the
data provided by N.A. Bush; however, this must be a
confusion, as N.A. Bush last visited the Caucasus in
1913 [Bush, 1914], i.e., the reference to Bush for the
period from 1926 to 1932 must be a mistake. The dif-
ferences between the curves for the 1940s should be
attributed to the absence of points for this period on
Panov’s curve. Reduction of the glacier, followed by
its advancement at the turn of the 1960s, is not ex-
pressed, as contrasted to our curve, which is related
to the absence of materials relating to spatial refer-
ence of the glacier end in this period at our disposal.

In general, the chronology of the glacier ad-
vancements and the scope of fluctuations of Terskol
Glacier over the recent two or three centuries agree
with the fluctuations of the other Caucasian glaciers
[ Bushueva, 2013]. Especially clear similarity is ob-
served in the fluctuations of Terskol Glacier, Ullukam
Glacier, and Kashkatash Glacier. Ullukam Glacier
also belongs to the Elbrus system, although at the be-
ginning of the 20" century it separated itself from the
main icefield, and the valley-lying Kashkatash Gla-
cier is in the vicinity of Terskol Glacier but is not re-
lated to the glacial system of Elbrus. According to our
data, Terskol Glacier advanced in 1970—-1980s, 1920s,
1910s, and 1880-1890s, Ullukam Glacier advanced
in 1970-1980s, in the first third of the 20 century,
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Fig. 9. Cumulative curves of fluctuations in the
length of Terskol Glacier according to the data pro-
vided by V.D. Panov et al. [2008] (1) and the data
provided in this study (2).
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and in the 1870s. Kashkatash Glacier advanced in the
1970-1980s, 1920s, 1910s, 1870—1880s, and in the
1840s [Bushueva, 2013]. For the range of fluctua-
tions, the glaciers are also similar — over the recent
century (since 1880s), they have reduced by 700—
900 m [Bushueva, 2013]. The periods of activation of
Terskol Glacier in the 19t"—~20t centuries approxi-
mately coincide with the dates of advancement of
Bolshoy Azau Glacier, although the latter decreased
much more, as at the end of the 19t century its end
was very low, at the altitude of 2,330 m. Essential
variations in the dynamic changes of Terskol Glacier
and Bolshoy Azau Glacier were recorded in 1930s,
when Bolshoy Azau Glacier began to shrink fast. This
is not surprising: Bolshoy Azau Glacier is located in a
narrow gorge and is much larger than Terskol Glacier.
In addition, it is considered pulsating, and many ad-
vancement cases of pulsating glaciers have dynamic,
not climatic, causes.

CONCLUSIONS

1. From the beginning of 1880s to 2009, Terskol
Glacier reduced in its length by 900 m, and the gla-
cier tongue rose by 400 m.

2. According to the Earth remote sensing data,
the glacier has advanced since 1970-1980s, which
agrees with the instrumental observation data.

3. Moraines of the 1920s, 1910s, and 1880—-1890s
were dated based on historic sources.

4. Below these moraines, four other moraine
lines were recorded, which are well discernible on
land and look fresh. In the photographs taken at the
end of the 19" century, these lines are not yet covered
with vegetation, suggesting that they were most li-
kely formed in the 19th century or later. According to
the dendrochronological data, the minimal age of the
external moraine line is 160—180 years.

5. On the external periphery of this moraine
complex, at the altitude of 2,550 m, which is 460 m
below the modern end of the glacier (2009), there are
vague traces of older moraines, partly overlapped by
mudslide deposits. Dating of the junipers growing
these locations shows that Terskol Glacier has not ad-
vanced below these surfaces over the recent 300 years.
Thus, variations in the fluctuations of the end of Ter-
skol Glacier over the recent 300 years have not ex-
ceeded 1,150 m in plane and 460 m in height.

The authors express their gratitude to their col-
leagues V.N. Mikhailenko, V.V. Matskovsky, V. Zho-
melli, and D. Brunshtein for their assistance in col-
lecting materials for the study, and to Yu.Z. Mats-
kovskaya ad V.V. Gryaznova for their assistance in
processing the dendrochronological information, as
well as to A.D. Oleynikov for his help in organizing
the field work.
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