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Abstract. Modern industry, using land resources suitable for the needs of 
agriculture and recreation, leads to land number reduction and soil cover degradation. 
For instance, the growing volumes of metal ores open-pit mining by enterprises of 
the Kostanay region leads to an increase in the waste rock dumps formation, leading 
to a violation of the surrounding natural ecosystem, its significant transformation. 
The object of this study is natural and man-made ecosystems in the territory 
where large mining enterprises of the Kostanay region are located and operate, the 
subject of study is plant communities in this territory. As part of our field research 
on the Sokolovsko-Sarbai Mining and Processing Production Association JSC 
and Kachary Ruda JSC dump sites, more than 60 geobotanical descriptions were 
compiled. At various points, plant communities were found at different succession 
stages: pioneer groupings, group thicket community, complex groupings. Vegetation 
growth conditions depend on form, topography, filling methods, physicochemical 
characteristics, affecting life of organisms and self-overgrowth potential suitability, 
biogeocinoses restoration. Natural conditions, rate of self-overgrowth, diversity of 
types of man-made landscapes consideration will make it possible to select the 
optimal methods and techniques for disturbed areas reclamation. All countries 
with large mining industries by now recognized the importance of environment 
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protection, passed laws regulating mining and metallurgical industries with regard 
to pollution. This step made it possible to solve environmental problems at a new, 
higher quality legal level. 

Keywords: succession, iron ore deposit dump, plant overgrowth, technogenic 
landscape, technogenic ecotopes, pioneer group, group thicket community, complex 
phytocenosis
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Аннотация. Ауыл шаруашылығы мен рекреация қажеттіліктеріне 
жарамды жер ресурстарын пайдалана отырып, қазіргі заманғы өнеркәсіп 
олардың санын азайтуға және жер жамылғысының деградациясына ықпал 
етеді. Солай, мәселен, Қостанай облысы кәсіпорындарының металл кендерін 
ашық өндіру көлемінің ұлғаюы бос тау жыныстарының үйінділерінің 
пайда болуының ұлғаюына алып келеді, бұл қоршаған табиғи экожүйенің 
бұзылуына және оның елеулі трансформациясына әкеледі. Бұл зерттеудің 
объектісі Қостанай облысының ірі тау-кен өндіру кәсіпорындары орналасқан 
және жұмыс істейтін аумақтағы табиғи және техногендік экожүйелер болып 
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табылады, ал зерттеу нысанасы осы аумақтағы өсімдіктер нышаны болды. Біз 
жүргізген далалық зерттеулер шеңберінде "Соколов-Сарыбай тау-кен байыту 
өндірістік бірлестігі" АҚ мен "Қашар руда" АҚ үйінділерінде 60-тан астам 
геоботаникалық сипаттама жасалды. Әр түрлі нүктелерде сукцессияның әртүрлі 
кезеңдерінде өсімдіктер нышаны табылды: Пионер топтары, топтық-қопалық 
қауымдастықтар және күрделі топтастыру. Өсімдіктердің өсу жағдайлары 
формасына, рельефіне, себілу әдістеріне, физикалық және химиялық 
сипаттамаларына байланысты, бұл тірі организмдердің тіршілік әрекетіне 
жарамдылығына және өздігінен өсу әлеуетіне, биогеоциноздарды қалпына 
келтіруге әсер етеді. Табиғи жағдайларды, өзін-өзі өсіру жылдамдығын, 
техногендік ландшафттардың алуан түрлілігін ескеру бұзылған аумақтарды 
қалпына келтірудің оңтайлы әдістері мен әдістерін таңдауға мүмкіндік береді. 
Ірі тау-кен өнеркәсібі бар барлық елдер осы уақытқа дейін қоршаған ортаны 
қорғаудың маңыздылығын мойындады және ластануға қатысты тау-кен және 
металлургия өнеркәсібін реттейтін заңдар қабылдады. Бұл қадам экологиялық 
мәселелерді жаңа және сапалы құқықтық деңгейде шешуге мүмкіндік берді.

Түйін сөздер: сукцессия, темір руда үйіндісі, өздігңнен өсу, техногендік 
ландшафт, техногендік экотоптар, Пионер топтары, топтық-қопалық 
қауымдастықтар, күрделі фитоценоз
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сокращению их количества и деградации почвенного покрова. Так, например, 
нарастающие объемы открытой добычи металлических руд предприятиями 
Костанайской области ведет к увеличению образования отвалов пустых пород, 
что приводит к нарушению состояния окружающей естественной экосистемы 
и ее существенной трансформации. Объектом данного исследования являются 
естественные и техногенные экосистемы на территории, где расположены и 
действуют крупные горнодобывающие предприятия Костанайской области, в 
то время как предметом изучения стали растительные сообщества на данной 
территории. В рамках проведенных нами полевых исследований на отвалах 
АО «Соколовско-Сарбайское горно-обогатительное производственное 
объединение» и АО «Качары руда» было составлено более 60 геоботанических 
описаний. На различных точках были обнаружены растительные сообщества 
на разных этапах сукцессии: пионерные группировки, группово-зарослевые 
сообщества и сложная группировка. Условия произрастания растительности 
зависят от формы, рельефа, способов отсыпки, физико-химических 
характеристик, что влияет на пригодность для жизнедеятельности живых 
организмов и потенциала самозарастания, восстановления биогеоцинозов. 
Учет естественных условий, скорости самозарастания, разнообразия видов 
техногенных ландшафтов позволит подобрать оптимальные методы и техники 
рекультивации нарушенных территорий. Все страны, имеющие крупную 
горнодобывающую промышленность, к настоящему времени признали 
важность защиты окружающей среды, и приняли законы, регулирующие 
горнодобывающую и металлургическую промышленность в отношении 
загрязнения. Этот шаг позволил решать экологические проблемы на новом, 
более качественном юридическом уровне.

Ключевые слова: сукцессия, железорудный отвал, самозарастание, 
техногенный ландшафт, техногенные экотопы, пионерные группировки, 
группово-зарослевые сообщества, сложный фитоценоз

Introduction 
Preservation of biodiversity and environmental protection are extremely important 

strategic directions for the development of New Kazakhstan. During the years of 
independence, a number of normative acts in the field of environmental protection 
and rational nature management were adopted: “The Concept of Ecological Safety 
of the Republic of Kazakhstan” (1996), “On Environmental Protection” (1997), 
“On Specially Protected Territories” (1997), “National strategic action plan for the 
conservation of biodiversity” (2010), “Concept for the conservation and sustainable 
use of biological diversity of the Republic of Kazakhstan until 2030” (2015), 
“Environmental Code of the Republic of Kazakhstan” (2021).

The Convention on Biological Diversity (1994) was also ratified.
Conservation of the biodiversity of animal and plant species, communities 

and ecosystems is an integral part of the Concept of Humanity's Transition to the 
Principles of Sustainable Development. Within the framework of this problem, it is 
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recognized that the protection of life on Earth is not a narrow task of certain groups 
and circles, it is the task of all mankind and, at the same time, a condition for its 
survival on the planet.

To implement the Concept and achieve its goals, an Action Plan for 2016–
2020, 2021–2025 has been developed. and 2026–2030, which is adjusted as 
the environmental and socio-economic situation in the republic changes, new 
more promising technologies and methods of work appear, additional funding 
opportunities for the proposed projects (Concept, 2015).

And one of the tasks of the National project “Zhasyl Kazakhstan” is the “Green” 
economy and environmental protection” (2021). In all of the above documents, 
special attention, along with general issues of ecology and nature management, is 
paid to the state of anthropogenically disturbed territories of Kazakhstan.

Let us note the fact that modern industry, using land resources suitable for 
agriculture and recreation, helps to reduce their number and degradation of the soil 
cover.

For example, the growing volumes of open-pit mining of metal ores by enterprises 
of the Kostanay region leads to an increase in the formation of waste rock dumps, 
which leads to a violation of the state of the surrounding natural ecosystem and its 
significant transformation.

According to the “Sixth National Report of the Republic of Kazakhstan on 
Biological Diversity” (2018), Kostanay region ranks third in terms of the largest 
number of disturbed lands (or so-called man-made landscapes) in the Republic of 
Kazakhstan (Sixth National Report, 2018).

It is undeniable that dump-quarry landscapes are a vivid example of a technogenic 
landscape (Manakov, 2012).

It should be noted that a feature of the technogenic landscape formed as a result 
of active human production activity is the complete change or destruction of all the 
constituent parts of the natural landscape: its geological basis, relief, soil cover, 
vegetation cover, fauna, hydrological and geochemical regime (Sultangazina et al., 
2022).

Research materials and methods 
The object of this study is natural and man-made ecosystems (landscapes, 

soils and soils, vegetation) in the territory where large mining enterprises of the 
Kostanay region are located and operate, while plant communities in this territory 
have become the subject of study.

The research methodology was based on the works of such scientists as 
Kupriyanov A.N. (2010, 2017), Manakov Yu.A. (2011, 2017), Konysbayeva D.T. 
(2003), Androkhanov V.A. (2000), Dolgopolova N.V. (2020), Sánchez L.E. (2014), 
Jancura P. (2003), Schaller F. (2000), Kuter N. (2013), etc.

In accordance with the goal, objectives, general logic and procedure of research, 
it is advisable to use the following system of methods, which includes general 
scientific methods such as analysis, synthesis, generalization, induction, deduction, 
classification, literature review and special methods, among which it is necessary 
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to highlight collection of plants, herbarization, geobotanical description, parcel 
method, route-expedition method, soil sampling, general agrochemical analysis of 
soils, comparative analysis.

The route-expeditionary reconnaissance research method was used to study the 
flora of technogenic ecotopes. Trial plots of 100 m² in size were laid for the study. 
A total of 63 geobotanical descriptions were compiled.  

Results 
Let's consider a number of facts within the scope of the ongoing research, in 

relation to our localization: 
1) on the territory of the Kostanay region there are two large enterprises for 

the extraction of iron ore: Sokolovsko-Sarbai Mining and Processing Production 
Association JSC and Kachary Ruda JSC;

2) these enterprises together produce more than 40 million tons of iron ore per 
year;

3) the development of ore deposits is carried out at the Sokolovsky, Sarbaisky, 
and Kacharsky open pits, while deep rocks are taken to dumps, on parts of which 
vegetation is restored naturally, without human intervention (SSGPO).  

The study of the patterns of formation of vegetation cover in the territory of these 
dumps, the analysis of soil changes closely related to it in dump-quarry landscapes 
are necessary to understand the degree of influence of anthropogenic activity on the 
natural environment, and will also allow us to study the initial stages of restoration 
of various components of the technogenic landscape in a deeply disturbed area.

As part of our field research on the dumps of SSGPO JSC and Kachary Ruda 
JSC, more than 60 geobotanical descriptions were compiled.

At various points, plant communities were found at different stages of succession:
1) pioneer groups. Settlement of plants occurs in the initial phase of reductive 

succession on a primary exposed substrate, for example, on fresh river sediments, 
in areas freed from a glacier or flooded with cooled lava flows, etc. This process 
can be observed most clearly and on a large scale on the surface of overburden 
rock dumps during the development of mineral deposits. The low projective cover 
is characteristic - 10-15%. Plants are placed singly and scattered. The participation 
of zonal flora species is insignificant. These communities V.V. Alekhin proposed to 
call pioneer communities (Manakov et al., 2011):

CP-1 - CP-5. Age 2 years, ferruginous limestones. N 53.03741o W63.03858o

CP-43 - CP-47. Age 5 years, almost unsalted dump. N 53.39785o W62.83218o

CP-48 - CP-52. Age 5 years, almost unsalted dump (Fig.1). N 53.39189o 
W62.84621o
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generalization, induction, deduction, classification, literature review and special methods, among which it is 
necessary to highlight collection of plants, herbarization, geobotanical description, parcel method, route-
expedition method, soil sampling, general agrochemical analysis of soils, comparative analysis.

The route-expeditionary reconnaissance research method was used to study the flora of technogenic 
ecotopes. Trial plots of 100 m² in size were laid for the study. A total of 63 geobotanical descriptions were 
compiled. 

Results
Let's consider a number of facts within the scope of the ongoing research, in relation to our localization:
1) on the territory of the Kostanay region there are two large enterprises for the extraction of iron ore: 

Sokolovsko-Sarbai Mining and Processing Production Association JSC and Kachary Ruda JSC;
2) these enterprises together produce more than 40 million tons of iron ore per year;
3) the development of ore deposits is carried out at the Sokolovsky, Sarbaisky, and Kacharsky open 

pits, while deep rocks are taken to dumps, on parts of which vegetation is restored naturally, without human 
intervention (SSGPO).

The study of the patterns of formation of vegetation cover in the territory of these dumps, the analysis 
of soil changes closely related to it in dump-quarry landscapes are necessary to understand the degree of 
influence of anthropogenic activity on the natural environment, and will also allow us to study the initial stages 
of restoration of various components of the technogenic landscape in a deeply disturbed area.

As part of our field research on the dumps of SSGPO JSC and Kachary Ruda JSC, more than 60 
geobotanical descriptions were compiled.

At various points, plant communities were found at different stages of succession:
1) pioneer groups. Settlement of plants occurs in the initial phase of reductive succession on a primary 

exposed substrate, for example, on fresh river sediments, in areas freed from a glacier or flooded with cooled 
lava flows, etc. This process can be observed most clearly and on a large scale on the surface of overburden 
rock dumps during the development of mineral deposits. The low projective cover is characteristic - 10-15%. 
Plants are placed singly and scattered. The participation of zonal flora species is insignificant. These 
communities V.V. Alekhin proposed to call pioneer communities (Manakov et al., 2011):

CP-1 - CP-5. Age 2 years, ferruginous limestones. N 53.03741o W63.03858o

CP-43 - CP-47. Age 5 years, almost unsalted dump. N 53.39785o W62.83218o

CP-48 - CP-52. Age 5 years, almost unsalted dump (Fig.1). N 53.39189o W62.84621o

Fig. 1. Dump 5 years old, “Kachary Ruda” JSC, May 19, 2022

2) group thicket community. At this stage, the vegetation cover is not yet completely closed, but there 
is already a mutual influence of plants. The projective cover usually exceeds 15%. There is a dominance of 
species with a wide ecological amplitude (Manakov et al., 2011):

CP-6 - CP-10. Age 17–20 years, sandy loamy embryozem with limestones. N52.97550o W63.17100o

CP-11 - CP-15. Age 5–7 years, limestone (Fig. 2). N53.03741o W63.03858o

CP-27 - CP-32. 2008–2010, heavily saline sandy loam and light loam, finely hummocky surface. 
N53.00684o W63.08175o

CP-33 – CP-37. Salted sandy loam, light loam. N53.41052o W62.89147o

CP-38 – CP-42. Salted sandy loam, light loam. N53.40953o W62.88783o

Fig. 1. Dump 5 years old, “Kachary Ruda” JSC, May 19, 2022

2) group thicket community. At this stage, the vegetation cover is not yet 
completely closed, but there is already a mutual influence of plants. The projective 
cover usually exceeds 15%. There is a dominance of species with a wide ecological 
amplitude (Manakov et al., 2011):

CP-6 - CP-10. Age 17–20 years, sandy loamy embryozem with limestones. 
N52.97550o W63.17100o

CP-11 - CP-15. Age 5–7 years, limestone (Fig. 2). N53.03741o W63.03858o

CP-27 - CP-32. 2008–2010, heavily saline sandy loam and light loam, finely 
hummocky surface. N53.00684o W63.08175o

CP-33 – CP-37. Salted sandy loam, light loam. N53.41052o W62.89147o

CP-38 – CP-42. Salted sandy loam, light loam. N53.40953o W62.88783o

Fig. 2. Blade 5-7 years old, SSGPO JSC, May 18, 2022

3) complex grouping. Signs of this stage: variable species composition, the community is not closed, 
the species in the community are not distributed diffusely, tiers are outlined, the mutual influence of plants is 
even more noticeable. The final stage of a closed phytocenosis is characterized by an extremely difficult 
penetration of new species into it. The projective cover is more than 30 % (Manakov et al., 2011):

CP-53 - CP-57. 1986, sparse birch forest, highly saline soil, saline (salt march) conditions, loose 
sandstone (Fig. 3). N53.39877o W62.87352o

CP-58 – CP-63. 2008, sparse birch forest, loose sandstone. N53.41433o W62.85255o

Fig. 3. Dump in 1986, sparse birch forest, highly saline soil, Kachary Ruda JSC, May 19, 2022

CP-16 – CP-20. Age about 40 years, sandy loamy embryozem with limestones, natural aspen-birch 
plantations (Fig.4). A shallow sod steppe is being formed. N52.97571o W63.17021o

CP-21 – CP-26. Age about 40 years, rocky limestones, sandstones. Birch-aspen forest, fullness 05,
8B2As. N53.03007o W63.04792o

Fig. 4. Dump 40 years old, birch-aspen forest, SSGPO JSC, May 18, 2022

Fig. 2. Blade 5-7 years old, SSGPO JSC, May 18, 2022

3) complex grouping. Signs of this stage: variable species composition, the 
community is not closed, the species in the community are not distributed diffusely, 
tiers are outlined, the mutual influence of plants is even more noticeable. The final 
stage of a closed phytocenosis is characterized by an extremely difficult penetration 
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of new species into it. The projective cover is more than 30 % (Manakov et al., 
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forest, fullness 05, 8B2As. N53.03007o W63.04792o

Fig. 2. Blade 5-7 years old, SSGPO JSC, May 18, 2022

3) complex grouping. Signs of this stage: variable species composition, the community is not closed, 
the species in the community are not distributed diffusely, tiers are outlined, the mutual influence of plants is 
even more noticeable. The final stage of a closed phytocenosis is characterized by an extremely difficult 
penetration of new species into it. The projective cover is more than 30 % (Manakov et al., 2011):

CP-53 - CP-57. 1986, sparse birch forest, highly saline soil, saline (salt march) conditions, loose 
sandstone (Fig. 3). N53.39877o W62.87352o

CP-58 – CP-63. 2008, sparse birch forest, loose sandstone. N53.41433o W62.85255o

Fig. 3. Dump in 1986, sparse birch forest, highly saline soil, Kachary Ruda JSC, May 19, 2022

CP-16 – CP-20. Age about 40 years, sandy loamy embryozem with limestones, natural aspen-birch 
plantations (Fig.4). A shallow sod steppe is being formed. N52.97571o W63.17021o

CP-21 – CP-26. Age about 40 years, rocky limestones, sandstones. Birch-aspen forest, fullness 05,
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Fig. 4. Dump 40 years old, birch-aspen forest, SSGPO JSC, May 18, 2022

Fig. 4. Dump 40 years old, birch-aspen forest, SSGPO JSC, May 18, 2022

5) control. As a control, a site was chosen in the vicinity of the village of Kachar, 
near the dumps, represented by a meadow community with bald patches of solonetz 
on the outskirts of birch natural plantations:

CP-64-68 – slightly saline meadow (Fig. 5). N53.32635o W62.83448o
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5) control. As a control, a site was chosen in the vicinity of the village of Kachar, near the dumps,
represented by a meadow community with bald patches of solonetz on the outskirts of birch natural plantations:

CP-64-68 – slightly saline meadow (Fig. 5). N53.32635o W62.83448o

Fig. 5. Salt meadow, Kachary village, May 19, 2022

Discussion
It is noteworthy that the consequences of the anthropogenic load (including the formation of man-

made landscapes as a result of quarrying) on the environment have been considered by scientists from various 
countries over a long period of time.

In the course of a number of studies local hydrological conditions, air pollution with gases and dust, 
pollution of water, flora and fauna with toxic substances. These researchers also note that the agricultural 
industry also suffered significant losses. For example, significant areas were taken out of circulation for many 
years, and the productivity of adjacent lands decreased due to drought and various pollutants (Konysbayeva, 
2003; Makhnev et al., 2010; Manakov et al. 2011; Kuprijanov et al., 2021). 

It should be noted that the territories considered in the course of this study are characterized by low 
biological productivity and specific biophysical and biochemical properties.

So, for example, the movement of rocks during the extraction of minerals (ferrous and non-ferrous 
metals, coal, asbestos, etc.) in a quarry way leads to the fact that biologically sterile deep rocks appear on the 
surface.                     

In addition, there is a pronounced violation of biogeochemical cycles, including the formation of 
vegetation cover, as a result of which dangerous phenomena arise: dust emissions, water and wind erosion, 
subsidence and landslides.

Undoubtedly, some territories are capable of self-restoration through natural overgrowth.
When considering natural overgrowing, the speed of this process, the composition of phytocenoses 

and the consequences for the environment require a thorough study.
Let us dwell on a number of basic provisions that require consideration:
1) it has been established that the substrates formed during quarrying do not correspond to zonal and 

introsanal soils, which naturally should lead to the formation of new plant communities, the emergence of new 
species uncharacteristic for these territories;

2) new ecological niches are formed under special ecological conditions;
3) conditions uncharacteristic for the steppe zone (including relief changes) lead to the elision of 

individual plant species, as well as to ecesis by migrant species (Manakov et al., 2011). 
It should also be noted that the study of the natural overgrowth of technogenic landscapes is an 

intermediate stage in the search for ways to restore biogenocenoses.
A fairly common method of ecological rehabilitation of technogenic geosystems is the allocation of 

part of the recultivated lands for self-overgrowing after the implementation of the technical stage of 
reclamation.

This method is fully justified in the case of exposure of technogenic substrates with favorable edaphic 
properties.

However, often, due to difficulties of a technical or economic nature, dumps of rocks of a very 
variegated lithological composition, including those with rather unfavorable edaphic and soil-forming 
properties, are assigned for self-overgrowing (Goleusov, 2004).

Fig. 5. Salt meadow, Kachary village, May 19, 2022

Discussion 
It is noteworthy that the consequences of the anthropogenic load (including the 

formation of man-made landscapes as a result of quarrying) on   the environment 
have been considered by scientists from various countries over a long period of 
time.

In the course of a number of studies local hydrological conditions, air pollution 
with gases and dust, pollution of water, flora and fauna with toxic substances. These 
researchers also note that the agricultural industry also suffered significant losses. 
For example, significant areas were taken out of circulation for many years, and 
the productivity of adjacent lands decreased due to drought and various pollutants 
(Konysbayeva, 2003; Makhnev et al., 2010; Manakov et al. 2011; Kuprijanov et 
al., 2021). 

It should be noted that the territories considered in the course of this study 
are characterized by low biological productivity and specific biophysical and 
biochemical properties.

So, for example, the movement of rocks during the extraction of minerals 
(ferrous and non-ferrous metals, coal, asbestos, etc.) in a quarry way leads to the 
fact that biologically sterile deep rocks appear on the surface.                     

In addition, there is a pronounced violation of biogeochemical cycles, including 
the formation of vegetation cover, as a result of which dangerous phenomena arise: 
dust emissions, water and wind erosion, subsidence and landslides.

Undoubtedly, some territories are capable of self-restoration through natural 
overgrowth.

When considering natural overgrowing, the speed of this process, the 
composition of phytocenoses and the consequences for the environment require a 
thorough study.

Let us dwell on a number of basic provisions that require consideration:
1) it has been established that the substrates formed during quarrying do not 

correspond to zonal and introsanal soils, which naturally should lead to the formation 
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of new plant communities, the emergence of new species uncharacteristic for these 
territories;

2) new ecological niches are formed under special ecological conditions;
3) conditions uncharacteristic for the steppe zone (including relief changes) lead 

to the elision of individual plant species, as well as to ecesis by migrant species 
(Manakov et al., 2011). 

It should also be noted that the study of the natural overgrowth of technogenic 
landscapes is an intermediate stage in the search for ways to restore biogenocenoses.

A fairly common method of ecological rehabilitation of technogenic geosystems 
is the allocation of part of the recultivated lands for self-overgrowing after the 
implementation of the technical stage of reclamation.

This method is fully justified in the case of exposure of technogenic substrates 
with favorable edaphic properties.

However, often, due to difficulties of a technical or economic nature, dumps 
of rocks of a very variegated lithological composition, including those with rather 
unfavorable edaphic and soil-forming properties, are assigned for self-overgrowing 
(Goleusov, 2004).

In any case, in all newly formed ecotopes of technogenic landscapes, the 
processes of natural reproduction of geosystem components are “switched on” - 
renaturation processes. The most important of them is the reproduction of soils 
(Goleusov, 2004).

Note that the existence of technogenic landscapes depends on technological and 
natural landscape-forming factors (Manakov et al. 2011).

Technological factors affect the landscape at the stage of machine formation 
of a microrelief with the suppression of natural factors by working equipment 
(Manakov, 2012).

Natural factors come into play at the post-technogenic stage, during which the 
self-development of the technogenic landscape begins, which is characterized by a 
high successional dynamics of natural complexes (Manakov, 2012).

The transformation of this landscape is determined by natural conditions, such as 
climate, properties of soils and rocks, neighboring phytocenoses, and technogenic 
conditions, among which are the method and system of mining (Manakov et al. 
2011).

The overgrowth of overburden dumps is described according to the theory 
of succession. The formation of vegetation cover on disturbed lands proceeds 
according to the type of syngenesis (Conradin et al., 2010; Manakov, 2012; Raevel 
et al., 2012; Chang et al., 2019).

Many specialists like Kupriyanov A.N., Manakov Yu.A., Tashev A.N., 
Menshchikov S.L. of industrial botany used the scheme of L.G. Shennikov (1964). 
He identifies three main stages: 

1) a pioneer group in which there are no significant relationships between plants;
2) a group-thicket community, where more definite relationships between plants 

appear, but the nature of the distribution of communities is fragmentary;
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3) a diffuse community, where the relationship between plants becomes mixed, 
and the patterns of distribution of individual species correspond to the level of 
competition that occurs between the elements of the community (Manakov et al., 
2011).

Successions that begin with the appearance of plants in an open area devoid 
of vegetation and fertile soil are called primary succession. Primary succession 
consists of two stages: the formation of a phytocenosis, the replacement of one 
formed phytocenosis with another (Manakov et al., 2011).

Studies of the 1970s of the last century showed that in the conditions of the dry 
steppe zone of the Kostanay region, self-overgrowing of dumps of open pit mines 
is extremely slow. So, by the beginning of the second decade after the end of the 
dumping of soils, sparse and unproductive groups are formed on the dumps, which, 
according to phytocenotic indicators, correspond to the initial stages of syngenetic 
successions. They believe that the biological reclamation of dumps is the only real 
opportunity to return the lost fertility and economic value to the lands occupied by 
dumps in a relatively short time (Terekhova et al., 1974).

These conclusions were confirmed in the course of further research (Konysbayeva, 
2003).

However, it should be noted that over the past years, the floristic composition 
of dumps has changed dramatically, mounds of new deep rocks with different 
agrochemical properties have formed, new technological solutions and opportunities 
have appeared, and global and local climate changes have occurred.

Thus, according to a study by scientists from the Energy Research Center of 
the Norwegian Institute of Foreign Affairs (NUPI) and the Oslo-based Center for 
International Climate Research CICERO, the increase in temperatures in Central 
Asia is ahead of the global average, which leads to an accelerated aggravation 
of various problems, including melting glaciers, destabilization river runoff and 
increased aridity. In turn, such environmental changes can have profound social and 
economic consequences: undermine agricultural production, generate destabilizing 
migration from rural areas to urban centers, and exacerbate interstate competition 
for dwindling resources (Tairov et al., 2020).

Every 10 years between 1983 and 2019 the average annual temperature on 
the territory of Kazakhstan increased by 0.26 ° C, which in a sharply continental 
climate leads to meteorological and hydrological drought, including in the steppe 
zone of the northern part of the country. In Kazakhstan, the days of atmospheric 
droughts for the period 1930-1965 were 55 days, and in recent years their duration 
has reached 89 or more days. Drought has an extremely negative effect on the 
processes of natural overgrowing of disturbed lands, the surface of which is devoid 
of a fertile layer and is subject to wind erosion, which complicates the rooting and 
development of plant communities (Lipiec et al., 2013; Zhang et al., 2018; Tairov 
et al., 2020; Karatayev et al., 2021; KazhydroMet).

In this regard, the study of the patterns of natural overgrowth of dumps of mining 
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enterprises will allow us to establish the speed and degree of their overgrowth in the 
conditions of the Kostanay region.

Conclusion 
As a result of the study, a number of important conclusions can be drawn.
The conditions for the growth of vegetation depend on the form, topography, 

methods of filling, physicochemical characteristics, which affect the suitability for 
the life of living organisms and the potential for self-overgrowth, restoration of 
biogeocinoses.

The demand for the study of climatic features is determined by the need to take 
into account the importance of fluctuations in the average daily air temperature 
during the growing season; precipitation distribution, because a feature of rock 
dumps composed of stony substrates is that their surface is characterized by failure 
water permeability. Also, the lack of litter and vegetation cover leads to rapid 
evaporation of moisture from the surface. "Ivanov's moisture coefficient" in the 
conditions of technogenic landscapes, including dumps, shifts to a more arid zone, 
this feature must be taken into account when working in the subarid zone of the 
Kostanay region. Insufficient moisture supply hinders the normal growth of plants, 
limits the production of organic matter and the decomposition of its dead part, 
which leads to a decrease in the intensity and capacity of the biogeochemical cycle 
(Konysbaeva, 2003; Manakov, 2012; Kuprijanov, 2021).

Taking into account natural conditions, the rate of self-overgrowth, and the 
diversity of types of man-made landscapes will make it possible to select the 
optimal methods and techniques for reclamation of disturbed areas.

All countries with large mining industries have by now recognized the 
importance of protecting the environment, and have passed laws regulating mining 
and metallurgical industries with regard to pollution. This step made it possible to 
solve environmental problems at a new, higher quality legal level (Makhnev et al., 
2010; Konysbaeva, 2003).

Restoration of contaminated lands requires the development of new methods 
of partial and complete biological reclamation. Significant progress in this area 
has been achieved in the United Kingdom of Great Britain and Northern Ireland, 
Australia, Bulgaria, Germany, Hungary, Poland, and the USA. It is noteworthy that 
independent developments by specialists from different countries lead to the same 
results (Makhnev et al., 2010; Konysbaeva, 2003).

In the future, it is planned to continue work on the dumps, compiling geobotanical 
descriptions on the same coordinates to compare the results, herbarization of 
previously unidentified species. Further, after analyzing the patterns of formation of 
the vegetation cover of dumps at different stages of syngenesis, recommendations 
will be drawn up for the restoration of biodiversity by effective scientifically based 
methods for the mining enterprises of the Kostanay region, on the territory of which 
the research was carried out.
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