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The Vilyuyskoye reservoir has a very complicated configuration and
consists of several large pools, connected by a valley-like narrows with
steep, sometimes precipitous slopes. The total area of the reservoir is
2,170 km? and the water volume is 36 km®. The length of the reservoir to
Vilyuy is 400 km, and to its tributary, the Chona, 470 km. At its widest
point it is not more than 15 km across and its depth near the dam is about
70 m,

The region in which the reserveir is located is structurally a denuda-
tion plain with absolute elevations of 300-400 m, made up basically of
igneous trap rock formations and in places Permian sedimentary rocks. Paleo-
zoic carbonates are also encountered.

The most common trap rocks are diabases, usually fissured and extensively
weathered. The thickness of the weathering zone is 4-8 m and sometimes
10-15 m. The sedimentary and tuffaceous rocks, subjected to the action of
factors of contact metamorphism and intrusion, exhibit even greater frac-
turing.

The loose cover is made up primarily of coarse sand-loam, often rubble
eluvial and slide rock sediments, sand-gravel and sandy loam alluvium, and
also peat-silt lake floor and marsh sediments. The thickness of the loose
cover usually does not exceed a few meters.

The climate of the region is decidedly continental. The long cold
winter, with a minimum temperature of -63°, is followed by a short, but warm
summer with a maximum temperature of 36°. The mean annual air temperature
is -8°. The annual precipitation varies from 250 to 300 mm, and only a
fourth of the precipitation falls in solid form. The mean monthly wind
velocity during summer is 3.8 m/s, and the maximum velocity, recorded during
transitional times of the year, reaches 17 m/s.

In accordance with the climatic conditions, permafrost rocks with a
thickness of 100 to 500 m are developed everywhere. Their temperature at the
depth of zero fluctuations is -1 to -5°. The depth of seasonal thawing,
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depending on the exposure of the slopes, composition and moisture content
of the rocks and the character of vegetation, varies from 0.5 to 4.0 m.

The characteristic feature of the water level mode of Vilyuy
reservoir, which took 6 years to fill (1967-1973), is a sharp increase of
the water level from the middle of May to the end of June, caused by spring
floods. Then the water level falls as a result of idle and operational
discharges.

During the thaw period, which lasts 4.5 months (15 June-1 November),
the amplitude of level fluctuation during the last 4 years has been 4.2
to 6.3 m, and 2.1-2.8 m in the winter.

The temperature mode of the water was analyzed by stationary and
intermittent observations in various parts of the reservoir. The distribu-
tion of the average water temperature by depth during the thaw period in
the shore zone (Table 1), was determined on the basis of the data of a
4-year survey (1971-1974).

Table 1
R e — : Key: 1, Dept
/ S;aekiﬁ e b_"____;_‘:?' Termepatypy, OC d ofyplacemeﬁthof
RGN I | T Ya | ik X ‘Cpennes 3 S R
o 4 ; 18055 Temperature, C;
0,0 5.4 1'14,9; 15,1 | 11,5 | 5,3 10,6 Sy Average
0,5 €0 (15,2 15.2 | 11.5 | 5,3 10,3
1.0 4,7 { 13.0) 1581 11,61 5,2 10,1
2.0 51122 15,21 14,4 | 5,2 9,6
3,0 44 L1211t 158! 11,4 5,2 '9,5
¢,0 44 {11,844 12,4 17,3052 9,3
5,0 4,2 10,5 15,8 | 11,0 | 5,2 . 9,0

The mean annual water temperature at the surface is 4.4°; at depths
of 1, 2 and 5 m, the temperatures are 5.4, 5.3 and 5.0°, respectively.
During the 4 years of observations the depth of thawing of the floor
rock under the thawing influence of the water masses was 9 m for diabases
and 6 m for sand. In the dry zone, formed as the result of lowering of the
water level in the reservoir, in areas made up of sand, the up to 2 m thick
layer that thaws during the summer completely refreezes in the winter.

Stationary observations of the wind wave mode of the reservoir, con-
ducted over a period of 3 years (1972-1974) in the region of the Duraninskiy
reach, disclosed that 84% of windy days were days with a mild breeze
(3-5 m/s). Some 12% were days with a 6-8 m/s wind, and 4% of the days had
even stronger winds.
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Statistical processing of the data of wind observations revealed the
dependence of wave height on wind velocity and distance (Table 2), and alsc
disclosed periods of waves with different heights (Table 3).

Table 2. Average Wave Height, cm

Czog’:sc:'s ~ 2 LTiHe pasrosa BoLM, RN Ke{: 1, Wim/i
BeTp2, T P T velocity, m/s;
“/ge i Rt e B L | i1 k241 2, Wave travel
j i distance, km
36 1 f12 |15 |17 {19 {2 2
683 | I4 |Is. |2 |32 |4 |50 70
g-1I 2 (26 l3o. 4 |50 les {1z
i2-14 25 S 35 . - 85 ’ - 150
TR P B S R R
Table 3. Average Wave Periods, s
z Keyv: 1, Years
Tozs HaC- o2 EBucoTa BOAR, €U of observa-
2rzemik T T l tions; 2, Wave
| 4-10 ] 15-30 { 35-50 1 5573 | -suLas-nol 120-209 height, cm;
f ‘ \ : 3, A
72 1,3 1,5]1,62 [2,15 |2, | 2,65 | 4,00 e tEnage
i |1,25] z.e0]2,00 | 2,40 ‘ i g
1874 1,20° 1,7411,7 |2,18 |2,23 ‘ 2,60° i
7 Cpexsea I,27! Z,64 1,86 |2,2¢ ’ 2,35 | 2,60

The wave parameters thus determined were used to determine the summary
energy of wave action, the largest of which occurred in 1972, when it was
53,090 tm, and the least in 1974 at 22,630 tm. In other parts of the
reservoir, where direct wind-wave observations were not conducted, wave
heights were determined by calculations done by A. P. Braslavskiy's method.

The beginning of work on the shores of Vilyuy reservoir involved
activation of cryogenic slope processes, the rate of which depends on the
height and steepness of the banks and the ice content of the frozen rocks.
The stated processes were the consequence of destruction of the soil and
vegetation cover in the wave breaking zone. Chiefly cryogenic sliding of
the surface layer of rock, up to 1 m thick, occurs on the bank slopes above
that zone, and this process is most active in areas of carbonate rocks.
According to V. L. Sukhodrovskiy's data, the slopes that do not experience
undercutting are stabilized in 5-10 years.

It must be assumed that working of the shores of Vilyuy reservoir
that are made up of magmatic trap rocks will occur somewhat more actively
than on the analogous shores outside of the permafrost rock region. This
should be facilitated by active freeze weathering under the conditions of




the permanently wet shore belt, on which attention was focused on arctic
islands (A. Jahn, 1961). The receding of the shores made up of rubble rock
and coarsely fragmented materials, formed as the result of freeze weather-
ing, occurred during the first years of the existence of the reservoir at a

rate of 2 to 5 m per year with an erosion volume of 3-8 m®/lm [linear meter].

Thermal karst relief forms occur in three sections of the shore slope
of the reservoir, confined to zones of tectonic fracturing. They were
formed as a result of the thawing of adjacent fractured ice blocks up to 2 m
thick, and subsequent breakup of the loose sedimentary overburden. The size
and shape of the thermal karst formations vary widely. This phenomenon is
examined in greater detail, albeit from somewhat different points of view,
in V. I. Spesivtsev's report.

During the first years of operation of the reservcir the receding of
shores made up of sand occurred at rates of 4.4 to 7.7 m per year, and the
respective volumes of eroded soil were 6.5 to 14.2 m®/Im per year; for lime-
sandstones -- 3 to 8.7 m (3.8-10.9 m®/1m); for strongly weathered limestone
2.4 to 6.5 m (5.5-15.6 m*/1m); for weathered tuff 1.8-3.3 m (4.0-7.9 m3/1m).

The average width of the abrasion sand shelves is 8.1 m at a slope
of 10°17'. For other rocks the shelf width is 3-4, and sometimes 5-6 m at
a slope of 9-15°.

The greatest shore destruction of the reservoir occurs from late
August-early September to the middle of October, when thawing of the floor
rock and wind-wave activity increase appreciably. During strong storms with
a maximum wave height of up to 2 m, which occur once or twice a season, the
shore destruction process is accompanied by the formation of steep ledges
and wave-cut recesses. The maximum dimensions of the latter in unfrozen
sand are: lateral recession 4 m, height 1 m.

The erodibility coefficients of the rocks that make up the shores of
the reservoir were determined by Ye. G. Kachugin's method (Table 4).

Table 4

s ; Erodibility coefficient,

Kind of rock 2/t
Strongly weathered lime-

stone 47°10°°

Sand 301073
Strongly weathered tuff 271073
Calcareous sandstone 254107 %
Weathered diabase 20107 °
Weathered marls 12¢10°%
Limestone 7+1073

It follows from Table 4 that the erodibility of the nonglacial perma-
frost rocks that make up the shores of Vilvuy reservoir is several
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times lower than that of the analogous rocks outside of the cryolithozone.
This is attributed to the substantial strength of permafrost rocks because
of the relatively low temperature and the slow rate of heat exchange pro-
cesses between the reservoir and underlying permafrost rocks. The short-
ness of the thaw period also plays an important role in this regard.




