
Introduction 
Oktyabrskoye clay deposit is situated in Zyran district in East-Kazakhstan 

oblast, in 105 km to south-east of Ust-Kamenogorsk. The closest inhabited locality 
is a township Oktyabrskiy, situated in 1 km to the east of the deposit, territory of 
the cement plant is in 1-1,5 km to north-east. Registered reserves as of 01.01.2004 
constituted 3,7 mln tones, extraction was started in 2011. The area of extraction for 
the moment of exploration was nearly 12 ha. The total area of extraction will 
constitute 19 ha to 2015. Closing of the quarry and beginning of recultivation stage 
owing to close proximity to groundwater surface is planned in 2019. Therefore, the 
question about the quarry recultivation and restoration of biodiversity is actual for 
today.   

Purposes 
The purpose of this project is development of model of future “Oktyabrskoye” 

clay deposit transformation into an artificial reservoir, which will merge with local 
ecosystem, and which can be used in economic needs. Creation of a pond at the 
place of the used quarry (under the plan of «HeidelbergCement» company the 
deposit will stop functioning in 2019) will require construction of appropriate 
hydroengineering facilities, necessary for flowage and maintaining of predicted 
level of water in quarry hollows, carrying out of measures on prevention of 
landslides and stream-bank erosion.  With the rational use of territory, formed as a 
result of the clay deposit flowage, it is necessary to remember, that water is an 
important component of biosphere and one of essential conditions of stable 
functioning and development of geosystems. The territory of the considered quarry 
is moisturized. Presence of underground water is established. Consequently, in the 
moisturized place it is easier to create a pond. Such an approach, considering 
natural conditions and their changes as a result of human activity, will allow more 
rational using of the used deposit territory. After creation of the reservoir it is 
planned to create pond fish culture and further land improvement of the territory.   

 The work is planned to be performed in several stages:  
1. Assessment of natural conditions of the territory, adjacent to the quarry. 
2. Projecting of pond and dam. 
3. Determination of economic potential and its role recreational activity. 
4. Working out options for pond aquatic area and neighboring territory 
development models. 
5. Choice of the most optimal model of the territory development. 
 

 
 

General information 

The complex fundament of the Oktyabrskiy clay deposit territory was made 
on the basis of collected initial data. 

1. Physiographic position. Oktyabrskiy quarry – a quarry in Kazakhstan, 
Zyryanovskiy district of East-Kazakhstan region. 

It is situated in 1,5 km to the north of Bukhtarminskoye reservoir.  



2. Geologic structure. The territory lies in Rudno-Altaiskaya zone of Altaian 
tectonic system. 

Paleozoic basement rocks, Mezozoic crust of weathering and Cenozoic 
formations take share in geological structure of the territory. 

Paleozoic basement mainly consists of effusive-sedimentary formations 
chiefly of Lower Carboniferous age (aleurolites, argillites, almrocks, banded 
limestones).     

Mezozoic crust of weathering is generally developed by Paleozoic 
sedimentary rocks. 

Cenozoic formations are developed everywhere and are represented by 
different types of clay. 

The district is included in 8-ball seismic zone. 
Mother rocks for the area soil are eluval, eluval-diluvial and diluvial rockes, 

and also tertiary clay.  
Eluvial rocks are formed at relative elevations, where additions of other rocks 

are impossible. They represent weathering products of dense bedrock and are 
characterized by low thickness -10-30 (40 cm) and low gravelly. Underdeveloped 
clans of southern black soil are formed on these rocks. 

Eluvial-diluvial buildups formed at sloping foothill areas and depressions of 
the relief, where they moved from overlying decaying areas by superficial water 
flows. 

They have bigger thickness, than eluvium – from 40 to 80 cm, they are less 
gravelly (or are not gravelly in upper part). 

Undeveloped clans of southern black soils and meadow black soils formed on 
them. 

Deluvial rocks, good for soil formation, are medium and hard clay loams with 
thickness from 1 to several meters, usually not gravelly (at the bottom of a 
mountain they are gravelly in a slight, or a medium degree) and unsettled with a 
low presence of carbonates. 

Tertiary rocks, marked in a limited area, represent ancient lake deposits of 
heavy texture, usually clayey texture, but of heavy loam texture in an upper part 
due to soil-building process. They are of brick-and-brown color. They are 
structureless and very dense, in some places they are salted with a high content of 
exchangeable sodium. They are unfavorable rocks for soil formation. Alkaline and 
primitive clans of southern black soil and also white alkali formed on them.  

3. Relief.  The area is situated in a bottom part of an intermontane valley. It is 
confined to a shallower, sloping to the south, foothill part. Relief is undulating; 
with alteration of runoff hollows and elongated crest elevations. In northern part 
the strip of projected access road goes up on a rolling slope. Gradient varies from 2 
to 6. The area is within absolute altitudes 421-440 m. 

4. Climate. The explored area is within a submontane steppe moderately dry 
subzone of mountain-steppe zone.  

Climate of the subzone is moderately dry and moderately hot. During 
establishing of air temperature over 10 in the spring till crossing over the same 
limit in the autumn the temperature amount 2400-2500° is accumulated. Duration 



of frost-free period is nearly 140 days. Snow cover is settled in the first decade of 
November. The average yearly air temperature (2011 according to data of 
Seleznevskaya meteostation) is equal to 1,90C.  The average wind speed constitutes 
16,9 m/s, the wind is mainly western and north-western. Annual precipitation is 
395,4 mm.  

5. Hydrography. Four main watercourses run on the territory adjacent to the 
quarry - one permanent and three temporary streams. The catchment area is about 
5 square kilometers. The predominant type of water supply is underground. Spring 
tide occurs in April and May, fall tide - in October and November. Summer low 
water level occurs in July and August, winter low water level - January and 
February. 

6. Soils. The explored area is situated in submontane-valley steppe 
moderately-dry subzone of mountain-steppe zone, where zonal soils are southern 
black soils. In spite of a small area square the relative complexity of the relief and 
heterogeneity of soil formation rocks brought diversity to soil covering.  

The following soil variety is identified within the area according to results of 
field and laboratory data:  

 
№ 
of 

soil body  

Nomination of soil  

1 
and 2 

Southern usual black soil of medium and low thickness 

3 Underdeveloped southern black soils 
4 Alkaline southern black soils 
5 Primitive southern black soils 
6 

and 7 
Meadow black soils of medium thickness and

underdeveloped black soils 
8 Meadow black soils 
9 Steppe white alkali 
10 Disturbed soils 
11 Soils (in dumps and piles) 
12 Ground mixture 
13 Tertiary clays  
14 Quarry  
 
7. Fauna and flora. Territory of the quarry belongs to steppe zone. On 

automorphous soils, confined to relatively flattened positive elements of relief, 
flora is represented by wormwood, fescue, bug-infested, alfalfa, field bindweed, 
sand stag beetles, wheatgrass, winter cress, bluegrass, rarely - bloodroot, plantain, 
and brome. There are hemp, plantain, cinquefoil, milkweed, yarrow, dragon head, 
chicory, sorrel horse, wormwood (rare), cocklebur in slightly concave depressions. 
There are a lot of animals, adopted for life in open steppe areas. They are the types 
of animals with color of earth, where they dwell. They are gophers, jerboa, field 



mice, steppe lemming. Birds - cranes, sandpipers, black lark and a large number of 
starlings. Birds of prey - steppe eagle, pallid harrier, vulture.  

 
Methods 

    а. Descriptive method. 
Descriptive method – a kind of scientific method, which is a system of data 

collection, initial analysis and presentation of the data and their characteristics. 
Base point of descriptive method expansion is formation of a primary 

description object – features, parameters and characteristics of the object, marked 
as significant and essential and comprising a main analytical focus of observation 
and description. The main way passes through collection, cataloguing 
(typologization, systematization and categorization) of material (data), giving an 
opportunity to study its composition, structure, genetic characteristics, and most 
general relations between them, and objectively specified qualities (distribution 
and polarization of data according to types, classes, kinds, sorts or categories, on 
the contrary, are realized in a synthetic way). 

As a rule, a description precedes a deep studying, because it brings sample 
and materials for development of further scientific procedure and methods. 
Consequent application of description method supposes following these 
traditionally accepted measures: 

-  strict subjective formulation of a selected description object; 
- following the consequence in description of objectively defined features, 

parameters and characteristics (qualitative and quantitative) of material in line with 
research task; 

- regulating in secondary processing of collected material. 
    b. Geodetic survey. 
Geodetic survey — is a complex work, the result of which is creation of 

topographic maps and plans of any territory by means of height, angles and 
distances measuring.  

 
Geodetic survey is necessary in order that one can see objects and different 

communications during preparation of certain documents. 
 
    c. Cartographic method. 
Cartographic research method is the research method, based on obtaining of 

necessary information with the help of maps for scientific and practical learning of 
occurrences, pictured on them.  

The learning includes: 
- obtaining of qualitative assessments and quantitative characteristics of 

occurrences and processes from maps; 
- studying of interrelations and interdependences in geosystems; 
- setting of trends of development and forecasting of future states of 

geosystems.  



Use of maps in any case study means knowledge of the study object itself. 
Besides, it is necessary to clearly imagine the place of cartographic methods, 
because analysis must complement other special studies, but not replace them. 

d. Geoinformational method.  
It is based on use of GIS-technologies. Geoinformational method allows using 

of special program products for obtaining of information, inclusive of in form of 
maps. GIS method facilitates to reflex their coordinate-tied information in visual 
form and to make calculations of some quantitative characteristics of reflexed 
objects. 

 
Results 

On the basis of the collected information analysis the project participants 
decided to conduct research in 2 directions: fishery and touristic-recreational. Both 
of the directions suppose a partial flowage of territory with the purpose of creation 
of a perennial artificial reservoir, which is planned to be created in several stages. 

Stages of pond constructions 
 1. Strengthening and water proofing of bottom and slops – surface strengthening is 
carried out with the help of natural or artificial stones for clay soils. Bottom 
concreting for future reservoirs can be applied as other methods. Pond bottom must 
be flattened, because holes and low places on pond bottom causes swamping of 
soils. 
 2. Improvement of slopes – the land, excavated from trench, can be used for 
creation of the Alpine hill at the bank or a wall along the perimeter of pond. In 
order to avoid landslide when it is raining, it necessary to strengthen bank with 
stones. It is very comfortable to use small boulders or coarse gravel – it will 
strengthen the bank line and also make it decorative.  

3. Decoration of reservoir with plants – at this stage it is necessary to plant both 
inside the pond and at its banks. In case of planting inside the pond, it is necessary 
to put fertile soil in a trench, prepared for water filling, or plant green plants after 
water filling; It is necessary to clean springs, wells, groundwater discharges above  
dam to increase water flow to pond.  

4. Reservoir filling will be carried out during 2 years due to natural underground 
water and flood water from the territory, adjacent to the water collecting reservoir. 
Stocking with fish can be conducted at the same time.  

Fishery direction supposes creation of a complex pond fish culture in the 
territory of the quarry.  

Touristic-recreational direction supposes creation of touristic base. 
We conducted a complex assessment of the quarry territory for creation of 

touristic zone. It is revealed, that the territory does not possess any natural, 
historical and social-cultural objects, including objects for demonstration to 
tourists, and also other objects, which can satisfy spiritual requirements of tourists.   



On the ground of initial information and assessment of the quarry territory for 
use in recreational purposes a passport of touristic resource of the quarry territory 
was made. 
Location Oktyabrskiy quarry is a quarry in 

Kazakhstan, in Zyran district in East-
Kazakhstan oblast. Situated in 1,5 km to 
north of Bukhtarminskoe reservoir.   

Status Does not have 
Transport accessibility  Situated near to road Ust-Kamenogorsk-

Zyryanovsk  
Closest inhabited locality  Oktyabrskiy, New Bukhtarma  
Touristic infrastructure  Is not developed  
Level of touristic popularity Little known. 
Modern ecological condition  Recreation and recultivation are 

necessary. 
Modern use in tourism Is not used  
Development perspectives  Idea of creation of pond and fish 

breeding in it is an exotic type of 
agriculture activity, representing a big 
interest to tourism.   
 

 
Complex pond fish culture presumably will include a pond with fish, a small 

poultry farm, administrative blocks.  
                                             Reservoir improvement  
For improvement of natural and artificial reservoirs and for improvement of water 
composition it is a good idea to use the water plants, which play a role of “live” 
filters, which according to growing conditions divide into: 
Floating plants (core): yellow water lily, white water rose, a water scented rose, nut 
water, etc. 
shallow-water plants (core): calamus swamp, calla, iris gold, shamrock bitter 
aigrette etc. 
coastal plants (core): forget-me-nots, canary grass, common reed, primrose, etc.  
 
In artificial reservoirs water plants are grown in bottomed tanks in special places. 
The tanks are filled with mixture of sheet ground, clay and medium sand in equal 
proportions.  
Green belt is planted along water edge – it is a reservoir green belt.   
Reservoir green belts are used with the purpose of reduction of evaporation from 
water surface, water objects protection, improvement of local water flow and 
improvement of sanitary-hygienic state of territories, adjacent to reservoirs. These 
belts are made of 2-3 strips: a bank strengthening strip of 2-5 rows of bush 
willows; a shadow-drainage strip of 2-3 rows of poplars; sanitary-hygienic of 3-5 
rows of locust, green ash tree.  



Sociological survey 
30 respondents were interview during a sociological survey, conducted at the 

bank of Bukhtarminskoye reservoir. 5 questions were asked to respondents: 
1. Where do you live? 
2. What fish do you get? 
3. What fish would you like to get? 
4. Do you want to fish in places, rich in fish (how much would you pay for 

it)? 
5.What conditions are lack for fishing (your wishes)?  
The following results were obtained – 
1.Where do you live?  
New Bukhtarma township - 35%, Ust-Kamenogorsk - 45%, Oktyabrsk- 5%, 

Serebryansk - 10%, camps - 5%. 
2.What fish do you get? 
 Bream - 65%, perch - 25%, dace - 10%. 
2. What fish would you like to get? 

Pike perch - 30%, carp- 25%, pike - 20%, darter - 10%, trout - 10%, Peled 
- 5%. 

3. Do you want to fish in places, rich in fish (how much would you pay for 
it)? 

 No - 40%.   
Yes - 60%, 34% of them are ready to pay from 1,5 to 3$ for a kilogram of 

fish, 25% would like to pay for entrance the fish farming territory from 7 to 35$, 
41% of respondents said they wanted to pay 140-180 $ for a package fishing tour 
for 10 days.   

5. What conditions are lack for fishing (your wishes)? 20% of respondents are 
satisfied with conditions for fishing, 80% are not pleased with conditions for 
fishing, 55% of them offer to improve fish breeding, 25% would like to see more 
developed service sphere and 20% offer to improve water quality. 

During the process of model development an electronic cartographic database 
was created as an Annex to the project  

Theoretical justification 
Value of project for biological diversity, society and company. 

Value of this project for biodiversity lies in improvement of general 
ecological situation, smoothening of climate sharpness by means of creation of 
water object, influencing humidification of air masses, addition of other fauna and 
flora species (fish and birds).   

Benefit of this project for society is expressed in creation of fish complex, 
accessible to public, creation of a new object of food industry (providing of 
administrative district with fish), creation of additional working places.  

The obvious benefit for the company lies in creation of a subsidiary enterprise 
on the territory, non-liquid for further use of clay deposit, and providing the 
enterprise employees with fish at reasonable price. 

It is worthwhile to say, that not far from the clay extraction there was a clay 
quarry, which in 1981 was transformed into a pond by Ust-Kamenogorsk cement 



plant. In 1990 this plant created a fish farm, which was engaged in breeding of 
commercial fish. At the present time the pond is full of fish. Its area is 16 ha. In 
general there are 3 fish farming reservoirs of local meaning in Zyryanovskiy 
district (as of 2012). Fish species, bred in the pond - carp, bream, dace, gray 
crucian carp, Siberian sturgeon, ruff and shell fish. 

 
Expectable results 

Realization of the project will allow: 
- improving of geoecological situation on territory of the district; 
- increasing of species composition of fauna and flora; 
- creating additional working places; 
- providing the administrative district population with fish; 
- creating a zone for active rest of the district’s dwellers; 
- organizing a base for amateur fishing; 
- transforming the territory of a used quarry into a successful economic object 

in future.  
 
 
 
 
 
 


