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РЕФЕРАТ
39 бет, 26 сурет, 8 кесте, 6 әдебиет көзі, 4 қосымша бар.

ҚАЗДАР, ҚАРАШАҚАЗДАР, ҚОНЫС АУЛАРУ, ҰЯ БИОЛОГИЯСЫ АУЛАУ ӘДІСТЕРІ
Зерттеу нысаны: табиғи мекендеу ортасында қаздар және қарашақаздардың популяциялар

Жұмыстың мақсаты – Қазақстан аумағындағы ұялайтын және қоныс аударып өтетін қаздар мен қарашақаздардың жағдайы туралы бар көріністерге елеулі түзетулер қосу үшін жаңа ақпарат пен деректерді алу, сондай-ақ олардың популяцияларды зерттеудің заманауи әдістерін әзірлеу

Зерттеу әдістері: көзбен көріп бақылау әдісі, нүктелі есеп, бейне, фото және аэрофототүсіру, құстарды аулау және таңбалау.

Алынған нәтижелері мен жаңалығы: 2018-2020 жылдары Солтүстік Қазақстан облысында қаздар мен қарашақаздардың қоныс аударуы уақыты мен сипаты туралы мәліметтер алынды, көктемгі және күзгі кезеңдерде қоныс аударуының негізгі аялдау орындары анықталды, сұр қаздың ұя биологияның ерекшеліктері зерттелді, жаба дайындалды, құстардың аулау және таңбалау өткізілді

Жұмыстың тиімділігі және мәнділігі: алынған деректер қайта өсіру аймақтарын, негізгі орнитологиялық аумақтарды (IBA) ұйымдастыру және табиғи-қорғау ұйымдардың рейдтік іс-шаралар жоспарын жасау үшін негіз болып табылады. Жұмыстың нәтижесі осы іс-шаралардың тиімділігін арттырады, оларды іске асыру шығындарды төмендетеді.

Қолдану облысы – биологиялық ғылымдар (орнитология).

RESUME
39 pages, 26 figures, 9 tables, 6 bibliographic sources, 4 appendices.
GEESE, BRANTS, MIGRATION, NEST BIOLOGY, CAPTURE METHODS 

Object of study: populations of geese and brants in their natural habitat.

Project aimed at collecting new information and data, which capable of making significant adjustments to existing ideas about the status of geese and branta nesting and migrating through the territory of Kazakhstan, and development of modern methods for studying their populations.. 

Research methods: visual observation method, spot counting, video, photo and aerial photography, catching and tagging birds.
Results and novelty: data on the timing and nature of geese and Brant migrations in the North Kazakhstan region in 2018-2020 were received, key places of migratory stops in the spring and autumn periods were identified, the features of nesting biology of the greylag goose were studied, a trap was developed, and birds were caught and tagged.
Efficiency or value of work: the obtained data are the basis for the organization of reproduction areas, key bird areas (IBA), the development of a schedule of raid activities of nature conservation organizations. The results of the work increase the efficiency of these activities, reduce the costs of their implementation. 
Application area - biological sciences (ornithology).
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INTRODUCTION
Assessment of the current state of the problem being solved and its relevance. Despite the research of ornithologists and biologists over the past hundred years, science and practice to this day do not have exact quantitative characteristics of the populations of geese and brants, as well as information on the dependence of population waves on the action of climatic and anthropic factors, and the peculiarities of biology. In this regard, despite various measures for the protection and maintenance of the number of Anseriformes, their quantitative indicators are decreasing at a high rate. 

The reason for this situation is the lack of an integrated approach to the study of birds and the use of only visual registration methods by the majority of researchers, which give large errors, which affects the final results of decisions on the protection and use of the resources of birds of the group in question. 

In this regard, the planned comprehensive studies on geese and brants on the territory of the North Kazakhstan region, which is their important transit territory, and for the gray goose - an important nesting place, are relevant.
Basis and initial data for the development of the theme. The basis for the development of the topic was the fact that until now many questions of the state of populations of geese and brants on the Eurasian continent remain unclear, which does not allow the rational use of their resources and the development of a protection strategy. The initial data for the development of this topic were the results of many years of monitoring research in this area by Soviet, and later Russian, as well as foreign specialists. At the same time, the content of the project is fundamentally different from the previous approaches to the collection of material, its processing and analysis.

Justification of the need to conduct research on the topic. The validity and relevance of the study is determined by several reasons: 

- Geese and brants are important objects for sports and amateur hunting. At the same time, upon receipt of production limits, hunting farms are allowed to include in the application up to 1% of the number of migrating birds, while hunting farms themselves cannot receive objective information.
- The reasons and factors affecting the productivity and number of the representatives under consideration have not yet been established, although over the past 10-15 years the number of the gray goose has decreased by 15-20 times, while the volumes of its catch, according to official data, do not exceed those established by law exemption rates. 

In autumn, the lesser white-fronted goose, white-fronted goose, and red-breasted goose almost do not stop in the North Kazakhstan region, and in Kostanay region this situation is observed in spring. 

The demand for research is determined by the requests of hunting farms that cultivate hunting for geese, including with the involvement of foreign hunters, and the decrease in the number of gray and white-fronted geese limits the quotas allocated to them. Therefore, the information and results of the study will allow taking the necessary measures to regulate the load on hunting grounds and the volume of production. Territorial inspectorates and Natural Resources Directorates under regional governments, in turn, will have reasoned grounds for monitoring biotechnical measures carried out for waterfowl in general and geese.   

Taking into account the international nature of the issue under study, the results of the stated studies will allow changing approaches to assessing the state of Anseriformes populations, and the results will reflect their real situation, which corresponds to modern trends in ornithology.
Information about the planned scientific and technical level of development, patent research and conclusions from them. 

The presented project is fundamentally different from the previous approaches to the collection of material, its processing and analysis. The use of modern equipment (photography and video filming, unmanned aerial vehicles, GPS / GSM trackers) with accurate fixation of facts, processing of the collected data using computer programs - bring new ideas about the current state of the birds of the group in question to the existing information. 

Unlike previously published works, the presented project provides for the use of various methods and techniques aimed at a comprehensive assessment of bird populations using not only satellite transmitters installed on birds caught in Kazakhstan, but also the use of unmanned aerial vehicles, which has no similar examples. not only in Kazakhstan, but in Russia and far abroad. Another important difference of the presented project from others will be a comprehensive assessment of nesting and migratory populations of geese and brants, taking into account the peculiarities of weather, climatic and anthropic factors, peculiarities of nesting biology, characteristics of the state of stopping places and aggregations in spring and autumn, as well as information collected previously indicated technical means.   

The significance of work on the scale of Kazakhstan is determined by obtaining new and accurate information about migration routes, stopping places and migration strategies, which will allow predicting the timing of migration, determining key stopping places, assessing the number of birds within them, this, in turn, will allow developing security measures with great effect. Internationally, the significance of research is determined by the receipt of new data on species from the International Red Book - the Lesser White-fronted Goose (Anser erythropus) and the Red-breasted Goose (Branta ruficollis), which will also make it possible to make adjustments to the understanding of the state of their populations, abundance, biology, migration routes, stops and others.
No patent research was foreseen. 

Information about the metrological support of research work. In the course of the project, in order to achieve comparability of the collected information, its accuracy and provability, the following were used: photo and video recording of various stages of field research, generally accepted methods for conducting counts, studying fertility and the influence of factors on the population of geese and brants. In the process of catching and tagging red-breasted geese and greylag geese, full-fledged measurements of the main morphological parameters of birds were carried out. Mathematical methods were used to process digital data.  

Scientific novelty of the results obtained. During the implementation of the main stage of the project, results were obtained that allow us to look at some processes in a new way and significantly supplement the data available in the scientific literature:
- During the use of the "Taynik" trap, new information was obtained about the method of setting and masking it, the reaction of various representatives of the group in question to its quality, technical changes in the design that increase the efficiency of the trap;

- The study and analysis of the reproductive potential of the gray goose showed significant variability and low indicators over the years, compared with the data of the 80s and 90s of the XX century, and with adjacent territories.
- The data obtained on the spring and autumn dynamics of geese and brants significantly complement the data already available for the territory under consideration and are the basis for further monitoring.
- For the first time for the territory of the North Kazakhstan region, red-breasted geese and gray geese were tagged with GPS / GSM trackers, which made it possible to obtain new, valuable information about migration routes, breeding places, molting and wintering of these species.

1 Peculiarities of the spring migration of geese and brants in the north of Kazakhstan
 Works on the study of the peculiarities of the migration of geese and brants in the spring periods of 2018-2020. carried out on the territory of 7 administrative districts of the North Kazakhstan region (Akkayynskiy, Esilskiy, M. Zhumabayeva, Tayinshinskiy, Zhambylskiy, Timiryazevskiy and Shal Akyna). Comprehensive monitoring covered 17 lakes. In addition, more than 40 temporary spills were surveyed in wheat fields where geese were encountered. The list of the surveyed lakes is given in Table 1.  
All the surveyed reservoirs were characterized by a high level of the water surface, however, since 2019, negative dynamics of the hydrological situation in the region has been noted. The water level in the reservoirs began to decrease significantly. This trend was due to the low level of snow cover during the winter periods, as well as the timing and intensity of snow melting in spring. 
Table 1 – Geography of work and state of water bodies in 2018-2020
	№
	Surveyed Places
	Coordinates
	Availability of water 

	
	
	Latitude
	Longitude
	

	2018

	1. 
	Lake Shaglyteniz
	54°09' 52.6"
	69° 50' 20,3"
	+

	2. 
	Lake Alva
	54°23' 12,1"
	71°11' 07,0"
	+

	3. 
	Lake small Balykty
	54°16'54,1"
	69°18' 55,6"
	+

	4. 
	Lake Uzynkol
	54°09'11,8"
	69°04'26,8"
	+

	5. 
	Lake Kumdykol
	54°04'17,7"
	69°55' 38,4"
	+

	6. 
	Pereranskoe lakes
	54°30'32,9"
	68°17' 38,7"
	+

	7. 
	Swamp Red Hat
	54°33'07,6"
	68°20' 49,2"
	+

	8. 
	Lake Balykty
	54о 15'41,2"
	68° 55'39,7"
	+

	9. 
	Lake Alua
	54°22' 50,6"
	68°17' 06,6"
	+

	10. 
	Lake B. Tarangul
	54°02' 41,8"
	68°23' 37,6"
	+

	11. 
	Spill near Chirikovka (Karatau)
	54°24' 14,3"
	68°38' 06,6"
	+

	12. 
	Lake B. Kak
	54°36' 49.4"
	66°13' 19,7"
	+

	13. 
	Lake Aksuat
	53°39'45,1"
	66°27'45,6"
	+

	14. 
	Lake M. Kak
	53°43'39,2"
	66°48'18,7"
	+

	15. 
	Lake Uzunkol
	54°09'11,8"
	69°04'26,8"
	+

	Continuation of table 1

	16. 
	Lake Zhaltyr
	53°59'32,3"
	67°17'26,1"
	+

	17. 
	Lake Karasor
	54°09'55,3"
	69°12'02,9"
	+

	      18.
	Lake Pitnoe
	54° 50'36,3"
	69° 55' 38,4"
	+

	19.
	Lake Polovinnoe
	54° 50'58"
	70° 10'4,2"
	+

	20.
	Lake Kamyshlovo
	54°51' 52"
	70°13'41,8"
	+

	21.
	Swamp Sukhoe
	54°51' 12,1"
	70°15'15,8"
	+

	22.
	Lake Big Salt
	54°51'52,"
	70°13'41,8"
	+

	23.
	Lake Chistovskoe
	54°52'59,"
	70°36'46,8"
	+

	24.
	Lake Salt near the village. Karaguga
	54°58' 20.6"
	70° 50' 01,3"
	+

	25.
	Lake Tayyncha
	54°08' 13,6"
	70°15'29,1"
	+

	26.
	Lake Maybalik, a puddle in the fields
	54°17 10,2"
	70°29' 04,2"
	+

	27.
	Lake Karabul
	54° 25' 31,8"
	70°27'48,4"
	+

	28.
	Lake w / n
	54° 19' 13,8"
	70°22'07,4"
	+

	29.
	Spills
	54° 21' 43,8"
	70°06'12,4"
	+

	30.
	Lake Mengiser
	54° 30' 22,1"
	67°58'31,6"
	+

	31.
	Lake Keltesor
	54° 37' 11,1"
	71°07'20,6"
	


Observations of geese and brants were carried out at previously known, as well as at new ones, identified by satellite telemetry, points using telescopes with a magnification of 20X60 and 20X100 and binoculars 10x50 and, and for a more detailed assessment of the species composition and number of flocks of geese, camera photography was used Canon 660D, 55-300mm lens and Nikon 3100, 18-55 and 55-300mm lenses. During the field work, birds flying out from reservoirs, in the fields, and when returning to reservoirs were counted, and, if possible, birds were counted in grain fields and temporary spills.
In case of insufficient lighting in cloudy weather or in the morning, evening, as well as in very large flocks, selective serial photography was used to further determine the number, species composition, percentage of species and extrapolation of the data obtained.
Analysis of the timing of the appearance of the first individuals of the gray goose (Anser anser) in 2018-2020 showed that it fell on average on March 27. At the same time, the registration of individual individuals was noted even earlier. Thus, V.I. Drobovtsev gives information about the sightings of greylag geese (Anser anser) in the spring of 1970 on March 20 [1]. A similar situation was noted by us in 2011, when a couple of geese were observed on March 23 near the lake Shaglyteniz (Akkayin region). Another couple was met on March 21, 2019 on the lake Karatau near the village Chirikovka. Thus, March 20-21 for the territory under consideration is still the earliest date for the appearance of this species. 

Early arrival group of birds for considered territory also includes Taiga bean goose Anser fabalis (Latham, 1787), which appears on the spring migration at about the same time as the greylag goose Anser anser. Single birds or their small groups most often fly. The migration of the species is practically not pronounced and irregular on the territory of the region. Often, during the spring field work, no bean goose Anser fabalis was recorded.
The first registrations of white-fronted geese Anser albifrons in the region are timed to the beginning of the second decade of April. Their arrival coincides with the period of transition of average daily temperatures through the mark of + 5-8° C. These temperature indicators determine the partial descent of snow from the ground, the formation of temporary spills, the beginning of the vegetation of coastal vegetation, thereby ensuring unhindered access of birds to feed and water. Simultaneously with the appearance of white-fronted geese Anser albifrons on the span, the mass migration of greylag geese Anser anser begins. And from the middle of the twentieth of April, an increase in the flow of migratory white-fronted geese Anser albifrons has been observed.  By May 5-10, its intensity reaches its peak, after which the numbers decline and by the 20th of May the migration almost completely ends. Individuals or small flocks of this species in 3-30 individuals are recorded until the end of May. There are also data on the occurrence of white-fronted geese Anser albifrons in early June. The reason for such a prolonged migration period of the white-fronted goose Anser albifrons is the possible difference in the time of flight of birds from different winterings, as, most likely, birds fly first from Caspian winterings, and then from European ones, because the second migration routes are much longer [2]. 

Migration of lesser white-fronted geese Anser erythropus and red-breasted geese Branta ruficollis begins at approximately the same time, starting from the end of the second decade of April. At the beginning of migration, red-breasted geese Branta ruficollis fly in small flocks of 5-15 individuals, often in joint flocks with the white-fronted geese Anser albifrons. Since the end of the third decade of April, the migration rate of the red-breasted geese Branta ruficollis increases, reaching its maximum by the second decade of May. At this time, mono-species flocks, forming separate clusters from 200 to 1000 birds on the periphery of flocks of white-fronted geese Anser albifrons, are more often registered. Often migrating brants stay on the territory of the region until the end of May, and in some years, they can be found in the first decade of June. At the same time, in the 60s-70s of the 20th century, the red-breasted geese Branta ruficollis were not registered for the territory under consideration during the spring migration. At that time, only isolated meetings of this species were known in various parts of the region in the autumn period [2]. 

The analysis of the data available in the literature on the migration dates of the white-fronted geese Anser albifrons and greylag geese Anser anser for 1966 and our data indicates a shift in the dates of the first registration to earlier periods. So, for example, according to data of V. Drobovtsev [1] the average date of arrival of the first individuals of greylag geese Anser anser in 1966-1969 accounted for April 9, and now for March 28, that is, 13 days earlier. A similar situation is observed for the white-fronted geese Anser albifrons - the average dates of the first registration shifted by 9 days. Accordingly, there was a shift in the timing of the end of the migration of the greylag geese Anser anser, which now ends 6 days earlier. White-fronted geese Anser albifrons migration also ends 5 days earlier. An analysis of literature data shows that the dates of spring migration have shifted in the last decade to earlier dates in other regions [6]. Apparently, the main reason for the general shift in migration dates is climate warming in the northern regions of Eurasia, forcing geese and brants to leave their wintering sites much earlier in the spring [3-5].
During the period of spring field work, a total of 435 966 individuals of geese and brants of 5 species were counted, including one species - the Branta leucopsis was recorded for the first time in the region (Table 2). 
Table 2 - The number of geese and brants in the spring period of 2018-2020 in the water bodies of the region
	Years of observation
	The number of geese and brants
	Total

	
	Branta ruficollis
	Branta leucopsis
	Anser anser
	Anser albifrons
	Anser erythropus
	

	2018
	18612
	-
	1729
	159108
	120
	179569

	2019
	9059
	1
	2862
	82070
	79
	94071

	2020
	15216
	-
	825
	146200
	85
	162326

	Total
	42887
	1
	5416
	387378
	284
	435966


2 The results of catching and tagging geese and brants in the spring of 2018-2020
The work on catching and tagging geese and brants with satellite transmitters was carried out in the spring periods of 2018-2020. During this period, work was carried out to identify places for catching geese and brants during spring migration. Based on the results of a survey of a number of promising places, it was decided to carry out work in the water area of the Karatau tract near the village of Chirikovka, Esil district (Figure 1). To increase the efficiency of catching geese, since the spring of 2019, it was decided to use 2 traps. Every year, before the arrival of the geese, shelters (hideouts) were renewed or rebuilt at the traps so that the arriving birds could get used to them, then work was carried out to install the traps (Figure 2). The work on catching and tagging geese began in mid-April and continued until mid-May. As a bait, we used grain waste and also decoy domesticated geese, thanks to which the efficiency of catching, in our opinion, significantly increased.
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Figure 1 - Locations for setting traps and catching greylag geese and brants

in the spring periods of 2018-2020
During three years of field work, 83 birds were caught and marked, including 13 greylag geese, 9 white-fronted geese and 61 red-breasted goose. The birds were tagged with GSM trackers and foot rings, feather samples were taken for DNA analysis, and morphometric measurements were taken (Table 3-5). 
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Figure 2 - А- cocking the bar, laying the net; В- digging into the ground of the device which driving one of the rods.

Traffic data for geese tagged in 2019 was obtained from only 9 out of 10 tagged birds. One bird stopped transmitting a signal a few days after tagging and was most likely taken by poachers.
Table 3 - Data of morphometric measurements of tagged greylag geese in the spring period of 2019-2020
	No
	Year
	Ring
	Transmitter’s ID
	Age
	Sex
	Mass (kg)
	Head (mm)
	Neck diameter (mm)
	Wing (sm)
	Tail (sm)

	1
	2019
	B-200101
	17624
	Adult
	Male
	3,7
	143
	95
	70
	16

	2
	2019
	B-200102
	17625
	Adult
	Female
	3,4
	130
	95
	66
	13

	3
	2019
	B-200103
	17619
	Adult
	Male
	3,6
	130
	90
	70
	14

	4
	2019
	B-200104
	17617
	Adult
	Female
	3,3
	120
	80
	67
	15

	5
	2019
	B-200105
	17618
	Adult
	Female
	3,65
	155
	94
	71
	18

	6
	2019
	B-200106
	17626
	Adult
	Female
	3,7
	130
	85
	66
	18

	7
	2019
	B-200107
	17628
	Adult
	Male
	3,7
	140,3
	90
	70
	18

	8
	2019
	B-200108
	17621
	Adult
	Female
	2,78
	130,5
	85
	70
	18

	9
	2019
	B-200110
	17620
	Adult
	Female
	2,73
	121,3
	80
	66
	13

	10
	2019
	B-200109
	17622
	Adult
	Male
	3,575
	130
	90
	70
	13

	11
	2020
	B200191
	190878
	Adult
	Male
	3,44
	135
	90
	71
	18

	12
	2020
	B200190
	190869
	Adult
	Female
	3,085
	125
	85
	65
	18

	13
	2020
	B200189
	190899
	Adult
	Female
	2,85
	125
	90
	61
	15


Table 4 - Data of morphometric measurements of marked white-fronted geese in the spring of 2020
	No
	Year
	Ring
	Transmitter’s ID
	Age
	Sex
	Mass (kg)
	Head (mm)
	Neck diameter (mm)
	Wing (sm)

	1
	KZ03535
	193108
	Adult
	Male
	3
	105
	81
	60
	16

	2
	KZ03544
	193118
	Adult
	Female
	2,8
	108
	78
	64,5
	15

	3
	KZ03538
	193113
	Adult
	Female
	2,685
	105
	80
	61
	16

	4
	KZ03537
	17751
	Adult
	Male
	2,825
	106
	80
	60
	16

	5
	KZ03543
	193112
	Adult
	Female
	2,62
	105
	70
	59
	14

	6
	KZ03566
	4072
	Adult
	Female
	3,03
	100
	70
	63,5
	15

	7
	KZ03563
	3230
	Adult
	Male
	2,725
	108
	75
	60,5
	15

	8
	KZ03565
	3270
	Adult
	Male
	3,215
	113
	80
	62
	15,5

	9
	KZ03564
	3943
	Adult
	Female
	2,9
	100
	70
	59
	13,5


Table 5 - Data of morphometric measurements of tagged red-breasted geese in the spring of 2019
	№
	Ring 
	Transmitter’s ID
	Age
	Sex
	Mass (kg)
	Beak length (mm)
	Beak height (mm)
	Head (mm)
	Wing (sm)
	Tail (sm)

	
	Left paw
	Right paw
	
	
	
	
	
	
	
	
	

	1
	KZ03552
	D02
	-
	Adult
	Male
	1,325
	23
	16
	75
	56
	13,5

	2
	KZ03553
	D03
	-
	Adult
	Female
	-
	22
	15
	71
	50
	14,5

	3
	KZ03554
	D04
	-
	Adult
	Male
	1,49
	27
	18
	75
	55
	15

	4
	KZ03550
	PZ
	49770
	Adult
	Male
	1,6
	27
	18
	80
	54
	15,5

	5
	KZ03549
	SA
	49758
	Adult
	Male
	1,63
	-
	-
	-
	-
	-

	6
	KZ03548
	SB
	-
	Adult
	Female
	1,465
	25
	18
	77
	49
	16

	7
	KZ03547
	SC
	49763
	Juvenile
	Male
	1,31
	-
	-
	-
	-
	-

	8
	KZ03546
	SD
	-
	Adult
	Female
	1,56
	27
	18
	78
	53
	14

	9
	KZ03534
	SF
	49783
	Adult
	Male
	1,495
	-
	-
	-
	-
	-

	10
	KZ03532
	SH
	-
	Adult
	Female
	1,475
	25
	16
	78
	49
	12,5

	11
	KZ03533
	SI
	49785
	Adult
	Male
	1,665
	-
	-
	-
	-
	-

	12
	KZ03540
	SJ
	180118
	Adult
	Female
	1,53
	28
	17
	80
	53
	13

	13
	KZ03541
	SL
	49786
	Adult
	Male
	1,645
	28
	17
	75
	54
	12

	14
	KZ03542
	SN
	49769
	Adult
	Male
	1,615
	27
	17
	78
	53,5
	13

	15
	KZ03530
	SP
	180117
	Adult
	Female
	1,685
	23,4
	16,2
	69,6
	52
	11

	16
	KZ03536
	SS
	49762
	Adult
	Male
	1,79
	25,5
	18,1
	72,5
	57,5
	12,5


Table 6 – Data of morphometric measurements of tagged red-breasted geese in the spring of 2020
	№
	Ring 
	Transmitter’s ID
	Age
	Sex
	Mass (kg)
	Beak length (mm)
	Neck diameter (mm)
	Head (mm)
	Wing (sm)
	Tail (sm)

	
	Left paw
	Right paw
	
	
	
	
	
	
	
	
	

	1
	KZ03545
	PY
	180520
	Adult
	Male
	1.705
	25
	70
	80
	54
	15

	2
	KZ03539
	ST
	180525
	Adult
	Female
	1.34
	25
	65
	65
	48
	12.5

	3
	KZ03557
	SZ
	171275
	Adult
	Male
	1.82
	26
	70
	78
	56.5
	14.5

	4
	KZ03555
	SX
	171291
	Adult
	Male
	1.64
	23
	65
	82
	54.5
	14

	5
	KZ03558
	SV
	3243
	Adult
	Female
	1.445
	21
	60
	79
	50
	12.5

	6
	KZ03561
	SY
	171217
	Adult
	Male
	1.4
	28
	64
	82
	54
	12.5

	7
	KZ03560
	SU
	171280
	Adult
	Female
	1.4
	19
	65
	76
	50.5
	13

	8
	KZ03556
	D06
	171218
	Adult
	Female
	1.585
	25
	65
	80
	51
	14.5

	9
	KZ03559
	D07
	3279
	Adult
	Female
	1.52
	21
	60
	74
	49
	14

	10
	KZ03562
	D11
	3268
	Adult
	Female
	1.325
	22
	65
	70
	53
	12.5

	11
	KZ03567
	D12
	3256
	Adult
	Male
	1.69
	25
	70
	90
	55
	14.5

	12
	KZ03569
	D13
	3277
	Adult
	Female
	1.615
	28
	65
	74
	50
	11.5

	13
	KZ03568
	D14
	3312
	Adult
	Female
	1.4
	25
	65
	80
	63
	12.5

	14
	KZ03557
	D15
	3284
	Adult
	Male
	1.535
	18
	65
	75
	51
	12.5

	15
	KZ03570
	D16
	3245
	Adult
	Female
	1.37
	20
	60
	77
	51
	13


Thanks to the tagging with GPS-GSM trackers, it was possible to obtain valuable information about the movement of gray geese during the nesting period, about the places and timing of moulting of geese in the water bodies of the region and beyond. Out of 10 marked birds in 2019 - 5 (ID 17617, 17620, 17622, 17624, 17625) used Lake Shaglyteniz (a large reed reservoir in the central part of the region) for molting. One bird (ID 17618), by the beginning of the molting period, left the territory of the region in a southerly direction and did not transmit a signal for a month. A month after the bird "got in touch" it became known that she spent this period in the water area of the network of artificial reservoirs of the Korgalzhyn reserve in the Akmola region. Two more birds (ID 17621 and 17628) used for molting the lake Taldyaral located several kilometers north-east of the regional center of Akkayyn district (Smirnovo). The last bird (ID 17626) for molting, remained at the catching site (Karatau tract). Most likely, this female participated in breeding this year, and only for this reason did not leave the reservoir. After the moulting season (mid-late July), most of the birds returned to the places of capture and until the end of summer made minor movements in the crosslands of the reservoirs. 
After the molt period, bird with ID 17617 migrated in a northeastern direction to the territory of the Omsk region of the Russian Federation, where it spent an exceptionally long period of time. Only 7 out of 10 birds reached the wintering grounds (Iran, Turkmenistan, and Uzbekistan). On the migration route, birds used only one body of water (the Aral Sea) to stop. In the spring, 5 out of 7 birds reached their nesting sites. 
Analysis of satellite telemetry data of birds tagged in 2020 made it possible to identify 2 more places of molting of greylag geese nesting in the North Kazakhstan region. Goose with ID 190878 used for molting a large reservoir near the village of Karasu, Kostanay region (on the border with the North Kazakhstan region). On June 27, 2020, the signal was lost in the fields 6 km from the molt site. The second bird (190899) used for molting the lake Ulykol in the southwestern part of the region. After molting, the bird kept on water bodies near the village of Karasu, Kostanay region, where the presence of the marked greylag goose with ID 190878 was also noted. From 04.10.20 the bird began migrating to wintering grounds. In 2 days it reached the Aral Sea, having flown more than 1000 km without long stops.
The third bird, 190869, used a reed lake Shaglyteniz in the central part of region for molt. On 02.10.20 the bird left the territory of the region in a south-western direction. The last signal was received on October 16, 20, on a water reservoir to the northwest of the village of Bolshoy Moinak, Akmola region.

More detailed information on the routes of movement of the tagged geese is presented in the figures below. (Figure 3-14).
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	Figure 3 - GPS-GSM bird track #17617
	Figure 4 - GPS-GSM bird track #17618
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	Figure 5 - GPS-GSM bird track #17620
	Figure 6 - GPS-GSM bird track #17621
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	Figure 7 - GPS-GSM bird track #17622
	Figure 8 - GPS-GSM bird track #17624
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	Figure 9 - GPS-GSM bird track #17625
	Figure 10 - GPS-GSM bird track #17617
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	Figure 11 - GPS-GSM bird track #17628
	Figure 12 - GPS-GSM bird track #190878
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	Figure 13 - GPS-GSM bird track #190869
	Figure 14 - GPS-GSM bird track #190899


Of the 9 white-fronted geese tagged in the spring of 2020, 5 birds were fitted with backpack-type transmitters, gnawed through the Teflon mount within 1-1.5 weeks and dropped the transmitters. Another 5 birds were tagged with collar transmitters (Figure 15), but information was obtained from only 3 birds. Two birds died after some time without completing their spring migration to their nesting sites. 

The bird number 193112, 12 days after the capture, left the territory of the region in a northeastern direction and covered 1200 km in one day (20.05.20). The next day she flew to the Taimyr to the nesting sites. Thus, on the migration route, the marked individual did not stop and in just 2 days covered almost 2000 km. 09/29/2020 this bird flew into the territory of Kazakhstan, 240 km west of the tagging point. From September 30 to the present is located on the lake Taldykol of Kostanay region. Another bird, numbered 193108, was tagged on 04/25/20 at the spills outside the village of Chirikovka, where it stayed until 05/15/20, after which it left the territory of Kazakhstan, but did not reach the nesting sites. The signal was lost on May 16, 20, 20 km north-east of the town of Nefteyugansk, Khanty-Mansiysk Autonomous Okrug-Yugra. Distance covered - 857 km. The third bird, numbered 193113, was marked on 04/26/2020 on spills for s. Chirikovka. On May 18, 20, the signal was lost on the territory of the North Kazakhstan region, 6 km north-east of the village of Voznesenka, Kyzylzhar region.
[image: image18.jpg]



Figure 15 – White-fronted geese marked with GPS-GSM trackers
Over the three years of field work, 61 individuals of red-breasted geese were caught and tagged, among which 36 individuals were marked only with colored plastic and metal leg rings and 25 individuals were marked with GPS transmitters from Microwave (Figure 15) and GPS-GSM trackers from Ornitella ( Figure 16).
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Figure 15 - Red-breasted goose tagged with Microwave GPS transmitters in spring 2019
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Figure 16 - Red-breasted goose tagged with GPS-GSM tracker from Ornitella in spring 2020
Ten days after the end of the field work in 2019, the tagged red-breasted geese began their final stage of spring migration to their breeding sites. On May 27-28, four birds tagged with the transmitter left the territory of Kazakhstan and headed north to nesting sites in the Russian tundra. All other birds continued their migration a few days later. The record holder for the speed of movement was an adult male (Misha), which in 20 hours at an average speed of 65 km/h covered 1300 km. By June 10, almost all the tagged geese had completed their spring migration and reached their breeding grounds. One of the marked birds stopped transmitting the signal and was most likely killed by poachers in the eastern part of the North Kazakhstan region, not far from the village Sovietskoe of district named after M. Zhumabaev.
Duration of migration of red-breasted geese from the points of spring migratory stops in the North Kazakhstan region to breeding sites. the average was 7 days. Each bird made at least one long (2-4 days) stop during its flight to the Taimyr. The flight distance, depending on the nesting point, was 2400-2600 km. The beginning of the return migration to the wintering grounds was noted in early September. Almost all of the marked red-breasted geese left their nesting sites by September 13 and headed south-west towards the lower reaches of the river Ob. Starting from September 23 to October 8, 2019, all 8 surviving birds have already returned to the territory of Kazakhstan. As the analysis of the obtained data showed, all tagged birds used the territory of the North Kazakhstan region to some extent during the autumn migration. The migration routes of five of the eight red-breasted geese passed 20-60 km from the point of their capture in the spring. Three more birds flew into the territory of the region 80-220 km west of the tagging point. Also, remarkably interesting is the fact that 7 out of 8 red-breasted geese with different durations used the reservoirs of the region and the surrounding grain fields for rest and replenishment of energy reserves. And only one bird flew the territory of the region in transit, to a migration stop in Northern Kazakhstan (Lake Taldykol) on the way of migration to wintering grounds. In the period from November 25 to December 12, 2019, only 5 birds reached their wintering grounds on the Black Sea coast. The rest of the birds, for various reasons, probably died along the migration routes. Only 2 birds started their spring migration, which in the second part of April again visited the places of their capture in Northern Kazakhstan, where they kept stopped for about a month and in the second part of May continued their migration to the nesting sites. By the autumn migration of 2020, after the breeding season, only one bird started. On September 25, she stopped at the lake. Koibagor in the Kostanay region, and a few days later moved to the lake. Taldykol, where it is located now. More detailed information on the routes of movement of the tagged geese is presented in the figures below. (Figure 17-24). 
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	Figure 17 - GPS-GSM track (Peter)
	Figure 18 - GPS-GSM track (Misha)
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	Figure 19  - GPS-GSM track (Fantina)
	Figure 20 - GPS-GSM track (Edward)
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	Figure 21 - GPS-GSM track (Tanyu)
	Figure 22 - GPS-GSM track (Sergey)
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	Figure 23 - GPS-GSM track (Emilia)
	Figure 24 - GPS-GSM track (Alexa)


Of the 15 birds tagged in the spring of 2020, only 13 birds continued their spring migration from the places of migration stop in the water bodies of the North Kazakhstan regionOne of the birds died a few days after tagging and its remains with a transmitter were found near a fox hole on the northern shore of the Karatau tract. The transmitter of the second bird was probably lost in the water area of the tract. For about a week, the transmitter transmitted a signal from one point, and attempts to find it were unsuccessful. The remains of a bird were also not found. All other birds left the North Kazakhstan region from 25 to 30 May, continuing their spring migration to their nesting sites in the Arctic tundra of Russia (Yamal, Gydan, Taimyr).
The duration of migration of red-breasted geese from the points of spring migratory stops in the North Kazakhstan region to breeding sites in 2020 averaged 6 days. Almost before the start of the autumn migration, communication with the birds was lost, which was most likely due to the lack of GSM network coverage. In the autumn of migration, out of 15 birds, only 4 birds reached Kazakhstan.
3 Peculiarities of autumn migration of geese and brants in the north of Kazakhstan
Work on the study of the peculiarities of the migration of geese and brants in 2018-2020 was carried out on the territory of 8 administrative districts of the North Kazakhstan region. Field trips covered more than 30 lakes. The list of the surveyed lakes is given in Table 7. The quality of the surveyed water bodies was characterized by a high level of the water surface, but since 2019, no increase in the occupancy has been noted. At the same time, around most of the reservoirs there were shallow waters overgrown with emergent vegetation, and on some of them there were swampy lowlands. 

	Table 7 – Field work geography
№
	Surveyed places
	Coordinates

	
	
	Latitude
	Longitude

	1
	Lake Balykty
	54о 15'41,2"
	68° 55'39,7"

	2
	Lake Pitnoe
	54° 50'36,3"
	69° 55' 38,4"

	3
	Lake Kumdykol
	54° 04'17,7"
	69° 55' 38,4"

	4
	Lake Polovinnoe
	54° 50'58"
	70° 10'4,2"

	5
	Lake Kalmakkol
	54° 08' 13,6"
	70°15'29,1"

	6
	Lake Karabul
	54° 25' 31,8"
	70°27'48,4"

	7
	Lake w/n near the village Simaki
	54° 43' 30,8"
	67° 48'17,7"

	8
	Lake Alva
	54°23' 12,1"
	71°11' 07,0"

	9
	Lake Kurgan
	54°40' 37,2"
	66°43' 17,2"

	10
	Lake Zaymishche
	54°43' 04,5"
	67°20'26,2"

	11
	Lake Keltesor
	54° 34'21,6"
	71°05'24,3"

	12
	Lake Pitnoe
	54°50'36,3"
	69°55'38,4"

	13
	Lake Polovinnoe
	54°50'58"
	70°10'04,2"

	14
	Lake Kamyshlovo
	54°51' 52"
	70°13'41,8"

	15
	Swamp Sukhoe
	54°51' 28,3"
	70°14'36,8"

	16
	Lake Mengiser
	54°51' 52"
	70°13'41,8"

	17
	Lake Bolshoe Solenoe
	54°51'52"
	70°13'41,8"

	18
	Lake Solenoe
	54°57'40,3"
	70°51'01,8"

	19
	Lake Lebyazhye
	54°51'14,5"
	67°44'05,8"

	20
	Lake Uzynkol
	54°09'11,8"
	69°04'26,8"

	21
	from Tselinnoye 1 km
	54°10'11"
	66°25'51"

	22
	Lake b/s
	54°07'25"
	66°26'10"

	23
	mestnoe Octyabr
	54°14'13"
	66°30'34"

	24
	Lake near Octyabr
	54°14'56"
	66°29'58"

	25
	Lake w/n
	54°14'45"
	66°24'14"

	26
	Lake Maybalyk
	54°16'43"
	66°46'14"

	27
	Lake Alpash
	53°47'30"
	66°26'28"

	28
	near lake Alpash
	53°44'27"
	66°31'43"

	29
	B. Khmelnitskiy village
	53°49'50"
	66°03'42"

	30
	Lake Zhaksyzharkol (B. Khmelnitskiy village)
	53°49'27"
	66°03'01"


Continuation of table 7
	31
	Lake Tselinnoe
	53°58'55"
	66°04'06"

	32
	Lake w/n (5 km n-east from Kairankol)
	54°06'28"
	66°26'20"

	33
	Lake Zhaltyr
	53°59'32,3"
	67°17'26,1"

	34
	Lake Terenkol
	53°33'51"
	68°33'38"

	35
	Lake Uzynkol
	54°09'11,8"
	69°04'26,8"


Observations and counts of geese and brants were carried out using optical devices: binoculars 10x50 and telescopes with a magnification of 20x60 and 20x100. In some cases, for a more detailed assessment of the species composition and number of flocks of geese, photography was used with Canon 660D cameras, 55-300 mm and Nikon 3100 lenses, 18-55- and 55-300-mm lenses.

Counting of birds was carried out according to generally accepted methods: total counting of all individuals in small flocks and with the help of “imaginary segments” in large flocks, departing from water bodies or returning to them. Whenever possible, a survey of birds was carried out in grain fields
The beginning of the autumn migration activity of geese and brants on the territory of the North Kazakhstan region is noted from the third part of August. During this period, the formation of pre-migratory accumulations of greylag geese, nesting in the region, in individual water bodies, as well as in grain fields, occurs. The first movements of the local population of greylag geese in the southern directions, including the north of the region, are observed already in early September. 
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Figure 25 – Phenology of the main phases of the spring migration of geese and brants in the North Kazakhstan region according to observations in 2018-2020
By the second part of September, the number of aggregations in some water bodies in the central and southwestern parts of the region is gradually increasing, which is most likely associated with the arrival of geese from the adjacent northern areas of the nesting range. At about the same time, bean geese appear on the territory of the region. The beginning of the migration of white-fronted geese, red-breasted geese and lesser white-fronted geese was noted from the second part of September. The mass flight is observed from the beginning of the 3rd part of September and ends in the first part of OctoberBy the end of the first part of October, the migration intensity sharply decreases, and the autumn migration ends. The main routes of geese and brants on the autumn migration through the territory of the North Kazakhstan region coincide with the routes of the spring migration. In general, migration takes place as in spring, on a broad front, and has a transit character. During the autumn migration, gray geese are predominantly southerly migrated. For all other species of geese in 88.9% of cases, the general southwest direction is characteristic. We have not observed cases of the return flight of geese in the autumn period.
Autumn migration of geese and brants on the territory of North Kazakhstan is poorly expressed and less widespread than in spring. In total, during the autumn monitoring work in the region, 101,377 individuals of geese and brants of five species were registered (Table 8).
Table 8 - The number of geese and brants in the autumn migration in the North Kazakhstan region in the autumn of 2018-2020.
	Species
	Number, ind.

	
	2018
	2019
	2020
	Total

	Anser albifrons
	13317
	3055
	192
	16564

	Anser erythropus
	11
	8
	1
	20

	Anser anser
	12560
	37358
	21157
	71075

	Anser fabalis
	 
	16
	14
	30

	Branta ruficollis
	1013
	5377
	1241
	7631

	Total
	28919
	47833
	24625
	101377


The most common species during the spring migration is the greylag goose with 70,1 %. Next is the white-fronted goose with 16,3%. The share of other species of geese and brants is not large, and ranges from 0.02 to 7.5%. The indicators characterizing the flocking of geese and brants on migration are presented in Table 9.  

A comparative analysis of similar indicators obtained in the spring period demonstrates a high similarity in percentage terms for flocks of 11 to 50 birds, as well as more than 100 birds.
Many large flocks of more than 100 individuals, most likely, was associated with the difficult meteorological conditions in some years (late autumn frosts at the places of premigratory gatherings in Russia, as well as moderate windless weather). Such weather conditions of the prolonged autumn cause a “weather stop”, when, under relatively good weather conditions, many migrating birds gather at nesting and premigratory gatherings. In most cases, geese take off from the places of such congestions simultaneously, forming large flocks.
Table 9 - Indicators of flocking of geese and brants in the autumn migration in 2018-2020
	Number (individuals)
	from 1 to 10
	from 11 to 50
	from 51 to 100
	over 100

	number of flocks
	886(18,2%)
	1433(29,5%)
	1821(37,5%)
	716(14,8%)

	%
	6,1
	43,6
	27,4
	22,9

	number of individuals
	6202
	37528
	103797
	84307

	average number of birds in a flock
	7 ±2,4
	26,1 ± 11,3
	57 ±20,1
	117,7 ± 86,6


4 Key migration sites
Permanent migratory stops of geese and brants on the territory of North Kazakhstan region in the spring period occupy rather large areas. They consist of feeding places scattered around the fields planted with grain crops, resting places represented by temporary lowland spills in the grain fields, and overnight stays ranging from feeding places several kilometers away, even to a few tens of kilometers. One of the most important factors in their formation is the presence of feed fields with grain crops. Despite the fact that the spread of representatives in the spring period by region and specific areas of large flocks are subject to annual changes depending on the nature and extent of use of agricultural land, as well as the hydrological regime and meteorological conditions of a particular season, we managed to identify 9 their main localizations (Figure 26)
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Legend: 1. Kamyshlovskiy migration zone; 2. Vozvyshenskiy migration zone; 3. Sovetskiy migration zone; 4. Shaglytenizskiy migration zone; 5. Balykty-Karasorskiy migration zone; 6. Mengiserskiy migration zone; 7. Karatau tract; 8. Tarangul-Sarykolskiy migration zone; 9. Timiryazevskiy migration zone.
Figure 26 – The main stops of geese and brants of the genus Anser and Branta during spring migration in the territory of North Kazakhstan region
Kamyshlovskiy migration zone. This zone combines a network of water bodies in the northeastern part of the region, which have various areas, mineral composition, and structure of the overgrowing, as well as the agricultural land adjacent to them under grain crops. The zone is in the administrative boundaries of the M. Zhumabaev district. The total area of the zone, used in different years with different intensity by birds, is about 13.5 thousand hectares. All water bodies within its borders are in the floodplain of the Kamyshlovka river that once flowed here. The most important water bodies are lakes Pitnoe, Polovinnoe, Kamyshlovo, Bolshoe Solenoe and swamp Sukhoe. 
Karatau tract. Tract Karatau is located 400 m east of village Chirikovka of Esilskiy district and 3 km from the main waterway of the region - Ishim river. It is a network of various-sized relief depressions, filled with water, alternating with hills and islands. In the wet years, the islands and most of the hills are flooded with water forming a single water area with wide shallow well-warmed stretches alternating with curbs and overgrown areas of common reed Phragmites, narrowleaf cattail Typha angustifolia and common club-rush Schoenoplectus lacustris. There are areas with forb-grass-meadow vegetation on the western and southern sides of the tract. The lowlands around the tract, from the southeastern, eastern and northeastern parts, are saline in places and covered with natural mesophilic vegetation. From the east and north side, at a distance of 100 to 600 m from the tract, arable land is located. There are the highway of republican significance Petropavlovsk-Zhezkazgan on the western side, and a bulk grader linking the route with the villages Guryanovka and Karaagash on the south side. A small birch-aspen forest outlier on the north side approaches the tract at a distance of about 200 m. Water in the water bodies is fresh. There are crucian Carassius gibeli (Linnaeus, 1758) and Amur sleeper Perccottus glenii (Dybowski, 1877) in the water bodies. Considered territory partly used for economic activity of people. The east and south coasts are regularly used for pastures. Arable land around the tract is used for growing crops. Since 2012, the tract is a place of regular stops for geese and brants during the spring migration. The total area of land used by birds in different years, with varying degrees of intensity, is about 670 hectares. 

Vozvyshenskiy migration zone. The territory is in the eastern part of the region, along the border with the Russian Federation (Omsk region). The total area of sites, used by geese and brants, is about 10.5 thousand hectares, and in the years of a general decrease in the water level, it is reduced to 1.5-2 thousand hectares. The main part of the land is occupied by agricultural (up to 60%) sown mainly with cereals, less often with rapeseed Brassica napus L., 1753 and flax Linum usitatissimum L., 1753. Forest outliers are few. Steppe and meadow areas are preserved in the vicinity of settlements, around the forest outliers and lakes. Surface is slightly wavy. In the spring, numerous spills are formed in depressions of the relief. Large waterbodies are represented by lakes Alva and Keltesor. The first has fresh water, vegetation along its edges and in the center. During the period of a high level of a water surface the lake spreads on a lowland east of the village Alva for 3-4 km, forming shallow waters along the coast. Lake Keltesor is the lake of bitter-salt type, shallow, with gently sloping coasts. In dry years, the area is reduced by 4-5 times. In high water years the lake spreads, forming large areas of shallow water. The surroundings of the lake in such years are waterlogged.
During the migration period, this area represents good conditions for recreation and feeding of geese. Low disturbance factor, many spills near the feeding fields, provide concentration of birds. 
Sovetskiy migration zone. The territory is in the central part of the region within 2 administrative districts: Akkayinsky and M. Zhumabayev. In the west, the extreme point is village Cherkasskoe, and in the east - village Coscol; in the south village Kirovo, and in the north - village Tamanskoe. It occupies about 120 thousand hectares in area and has a slightly undulating surface, with many lowlands occupied by swamps. In the spring, all lowlands, including those within grain fields, are filled with water, and form a dense network of shallow water areas favorable for geese stopping. In wet years, the territory under consideration is difficult for road transport, which increases its importance as a key stop. In addition to the lowlands and swamps, there are more than 20 small and large lakes, mostly fresh, which are used by birds for roosting and resting. Natural tree-shrub vegetation is practically absent. There are forest belts along the roads and partly between grain fields. A significant part of the territory under consideration is used in agricultural production (about 70%) and is represented by arable land sown by grain crops, less often by oilseeds. Animal husbandry is underdeveloped. The main part of the livestock of cattle and sheep are animals of the local population. The settlements are mostly small, except for Cherkasskoe, Kotovskoye and Sovetskoye villages, therefore the degree of economic influence of the population during the spring migration period on birds is minimal. 

Shaglytenizskiy migration zone. The zone is in the central part of the region, within 2 administrative districts: Akkayinsky and Tayinshinsky. The total area is about 120 thousand hectares. The zone is located between 2 waterbodies: in the West – lake Shaglyteniz, and in the East - lake Tayinsha. The area under consideration has a slightly undulating surface, with frequent lowlands, which in spring are filled with water, forming a network of shallow water spills favorable for stopping geese. Natural tree-shrub vegetation is practically absent. There are a small number of forest belts along the roads and grain fields. The catchment areas are plowed up by 55-60% and are used in agricultural production for growing grain crops. Livestock is poorly developed. Lake Shaglyteniz plays a key role in this area, due to its features: its area is about 26000 ha, length is 22 km, and width is 11-12 km. Along the perimeter of the water body thickets of common reed Phragmites, in shallow waters with incrustations of narrowleaf cattail Typha angustifolia, or common club-rush Schoenoplectus lacustris, are located. Width of thickets can reach 3-4 km. The system of broads and a channel, with areas of flooding, are in the southern part of the lake, in thickets of surface vegetation, which is favorable for roosting geese. The central open water surface extends from west to east for 6-7 km with a width of up to 3.5 km. In the southwestern part of the lake, the small river Chaglinka flows into it. In dry years, when there are no temporary spills in the fields, and the wetlands dry up, this water body is a place of concentration of migratory geese. 

Balykty-Karasorskiy migration zone. This zone is in the central part of the region, in the administrative boundaries of two districts - Akkayinskiy and Tayinshinskiy, covers about 132 thousand hectares. The main landscapes are represented by steppe areas, most of which are plowed up and used for the cultivation of crops. The forested area is very low and does not exceed 4-6%. Forest landscapes are concentrated mainly along the roads and are represented by artificial plantations of black poplar Populus nigra and lacebark elm Ulmus parvifolia. Birch forest outliers are found in small quantities. Agricultural plots alternate with trough, filled with spring thawed waters during floods, as well as with a number of different in terms of area, mineral composition, degree and nature of overgrowing, lakes (Kumdykol, Uzynkol, Balykty, Zhylandy, Karasor and Malye Balykty), which are annually used by geese and brants with different intensity during spring times.
Mengiserskiy migration zone. This zone includes water bodies and the territories surrounding them, located in the northern part of the region, on the left coast of the river Ishim, within two administrative districts - Mamlyutskiy and Kyzylzharskiy. In the southern part, the boundary of the zone is Lake Mengiser, in the eastern part - the village Andreyevka, and in the northern part - the village Simaki. The area is about 430 thousand hectares.  

The territory is characterized by weak waviness, many small lakes and swamps, and numerous depressions, in years with an abundance of winter precipitation, are flooded with water, forming a dense network of shallow waters. The share of aquatic land reaches 3-3.5% of the area. The watersheds of the lakes are plowed up by 50-55% and are occupied by arable land sown mainly by grain crops. The zone has quite numerous small settlements, which population is actively engaged in economic activities. 
Another feature of the territory under consideration is the presence of tree-shrub vegetation in the form of small birch-aspen separated forest stand or willow swamps, whose share reaches 5-6%.  

Tarangul-Sarykolskiy migration zone. Zone is in central part of the region, within the Esilskiy district. In the southern border of the zone is the lake Bolshoy Tarangul, in the north-east - Lake Sarykol and Batpakol swamp. The total area is about 5 thousand hectares. 

The considered territory is characterized by weak waviness with many depressions, partially occupied by willow marshes, which are filled with water in springtime, creating favorable conditions for stopping migratory birds. The number of lakes is small. Their watersheds are plowed up by 55-65% and are occupied by arable land sown mainly by grain crops, which in spring and autumn provides the necessary feed for migratory birds. Natural vegetation in the form of small areas of meadows or steppes is preserved only around lakes or birch forest outliers, less often in the watershed. The economic activity within the zone is intensive, but in early spring, due to the presence of only muddy field roads that are difficult to pass, the intensity of the activity decreases. In addition to crop production, grazing is also developed, for which the surviving areas of natural vegetation are used.
Timiryazevskiy migration zone. It is on the southwestern outskirts of the region and borders on the Kostanai region. The main terrestrial landscapes are represented by the steppe, which is plowed for 80-85% and is mainly used for sowing grain crops. Three large water bodies are of particular interest for migrating geese and brants. Among them, one is fresh and two are salted. First of them is lake Aksuat. It is located 5 km south-east of the village of Timiryazevo. It is shallow (up to 0.7–1m) water body with thickets of common reed Phragmites along the coastline and almost clean water surface. The area of the water body is 4589 ha. The coasts are gently sloping, there are swampy shallow waters in the eastern and western parts. The main vegetation on the lake is represented by common reed Phragmites with incrustation of narrowleaf cattail Typha angustifolia and common club-rush Schoenoplectus lacustris. There are sadges Carex duriuscula, flowering rush Butomus umbellatus L. in shallow waters and wetlands, submerged vegetation represented by pondweed Potamogeton perfoliatus L., spiked water-milfoil Myriophyllum spicatum L., common duckweed Lemna minor L. and star duckweed Lemna trisulca L. Group of salt lakes includes lakes Bolshoy Kak and Maliy Kak. The area is 11500 ha. Depth is about 1 m. In the years of lowering the level of the water surface, the water area is reduced by 20-40%, and the depth decrease to 0.3-0.5 m. Lake Maliy Kak is located on a steppe area with a slightly wavy relief, within the forest-steppe zone. There are no forest outliers within a radius of 10-15 km. The area is 9722 ha. The main part of the land is used for growing crops, so the steppe vegetation has been almost destroyed. Lands adjacent to the coastal zone are occupied by areas with weeds or mixed vegetation.
CONCLUSION
Brief conclusions on the results of research. In the course of the research, new data were obtained that supplement the available information on the species under consideration, which made it possible to obtain a complete picture of the current state of the populations of geese and brants, found at different times of the year in the territory of the North Kazakhstan region.
Conclusions by sections of work:

1) The spread of geese and brants during migration throughout the region is determined by the state of water bodies and temporary floods, the influence of weather conditions (temperature, wind), as well as the influence of human activities.
2) The dominant species on the spring migration is the white-fronted goose, and in the autumn, the greylag goose; red-breasted goose and white-fronted goose in the counts make up a small percentage.

3) The use of the “Taynik” trap with decoy hybrids of gray geese made it possible to successfully catch and mark with transmitters 13 gray geese, 9 white-fronted geese and 25 red-breasted geese. This made it possible to obtain the latest information on the routes and timing of migration, tench nesting and wintering places.
4) The placement of greylag geese in the summer over the territory of the region under consideration tends to shift towards human habitation or little-visited, overgrown water bodies.
5) The number of eggs in nests of the greylag geese, according to the results of field research, turned out to be higher than inherent in this species in the adjacent territories. 

Evaluation of the completeness of solutions to the assigned tasks.
All the tasks set during the project were completed in full. Much attention was paid to improving the method of catching geese and brants, because the successful trapping and tagging of birds made it possible to compare the data obtained during the field research of previous years. Also, considerable attention was paid to the spring and autumn monitoring of geese and brants, since on the basis of these data an idea is formed about the ratio of species, the intensity of migration during the season, about key stopping places, and others. In accordance with the calendar plan, information on the distribution patterns and nesting biology of the greylag goose was supplemented in the summer.
The results of evaluating the technical and economic efficiency of the development.

During the implementation of the project, data were obtained that significantly complement the existing ideas about the number and ratio of populations, about places of concentration of birds, which is the basis for organizing reproduction areas, key ornithological territories (IBA), developing a schedule of raid activities of nature conservation organizations. The results of the work increase the efficiency of these activities, reduce the costs of their implementation. Internationally, information on spring and autumn migration, and bird ratios, clarifies the available information and increases the efficiency of the estimate of the final population size. Testing the use of decoy geese while catching wild birds in the conditions of the North Kazakhstan region made it possible to establish that this method is much more productive and quite applicable for the entire territory of Kazakhstan. The data obtained from birds marked with transmitters made it possible to clarify their routes and timing of migration, molting and wintering places, as well as to identify several important areas along the migration routes. All the above will contribute to making additions to the international Red Book and, therefore, will have a socio-economic effect.
The results of assessing the scientific and technical level of the completed research work in comparison with the best achievements in this area.
Comparing the results obtained during the implementation of the project, it can be noted that similar studies on the species under consideration in Kazakhstan were carried out only in the Kostanay region. But, given that the indicated and considering areas play a different role during the migration of geese and brants, differ in the quality and quantity of water bodies, the information obtained for the North Kazakhstan region is completely new. Considering the complex nature of research, using various methods and technical means, the results obtained are not inferior in quality to those carried out in neighboring states.
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TECHNICAL SPECIFICATIONS AND
CALENDAR WORK PLAN

Contract No. 228 dated March 22, 2018
1. NAME OF EXECUTOR

1.1 Priority: Life and Health Sciences.

1.2 Sub-priority: Basic and applied research in the field of biology.

Ecological problems. Assessment of the state and problems of biodiversity conservation of
flora and fauna of the Republic of Kazakhstan. Scientific basis for the rational use and
reproduction of biological resources.

1.3 Project topic: Ne AP05130619 “The research on the conditions of rare and huntable
geese and branta species in North Kazakhstan region (using GIS technology, aerial photography
and satellite telemetry) and the development of monitoring system and a complex of activities for
these species' preservation”.

1.4 The total amount of the project is 24,000,000 (twenty-four million) tenge, including
with a breakdown by years, for the performance of work in accordance with paragraph 3:

- for 2018 - in the amount of 8,000,000 (eight million) tenge;
- for 2019 - in the amount of 8,000,000 (eight million) tenge;
- for 2020 - in the amount of 8,000,000 (eight million) tenge.

2. Characteristics of scientific and technical products by qualification characteristics and
economic indicators

2.1 Direction of work: studying the states of populations of rare and hunting species of
geese and brants in the North of Kazakhstan.

2.2 Application: biological sciences. State bodies in the field of protection and
reproduction of natural resources. Kazakhstan and international scientific environmental
organizations.

2.3 Final result:

- for 2018: The developed technique and design for safe catching of geese. Data on the
distribution, abundance, timing and nature of migration of geese and brants in the spring and
autumn of 2018. Data on the influence of certain factors of anthropogenic and natural components
on the population of geese and brants, during nesting and migration. Captured and marked birds.
Data on the abundance and spatial-biotopic distribution of the nesting population of the greylag
goose. Data on the peculiarities of the nesting biology of the greylag goose under the conditions of
anthropogenic transformation of habitats in northern Kazakhstan. Publication of 1 article in a peer-
reviewed foreign scientific journal with a non-zero impact factor.

- for 2019: Data on the distribution, abundance, timing, and nature of migration of geese
and brants in the spring and autumn of 2019. Data on the influence of certain factors of
anthropogenic and natural components on the population of geese and brants, during nesting and
migration. Captured and marked birds. Data on the abundance and spatial-biotopic distribution of
the nesting population of the greylag goose. Data on the peculiarities of the nesting biology of the
greylag goose under the conditions of anthropogenic transformation of habitats in northern
Kazakhstan. Satellite telemetry data on wintering sites, timing and nature of migrations, key stops
on migration routes. Publication of 1 article in a peer-reviewed domestic scientific journal with a
non-zero impact factor, as well as 1 article in a peer-reviewed foreign scientific journal indexed in
the Scopus database with a non-zero impact factor.

- for 2020: Data on the distribution, abundance, timing and nature of migration of geese
and brants in the spring and autumn of 2020. Data on the influence of certain factors of
anthropogenic and natural components on the population of geese and brants, during nesting and
migration. Captured and marked birds. Data on the abundance and spatial-biotopic distribution of
the nesting population of the greylag goose. Data on the peculiarities of the nesting biology of the
greylag goose under the conditions of anthropogenic transformation of habitats in northern
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Kazakhstan. Satellite telemetry data on wintering sites, timing and nature of migrations, key stops
on migration routes. Substantiated list of new key bird areas for rare, endangered geese and brants.
Publication of 1 article in a peer-reviewed foreign scientific journal, indexed in the Scopus
database with a non-zero impact factor.

2.4 Patentability: not provided.

2.5 Scientific and technical level (novelty): The scientific novelty of the project on the
scale of Kazakhstan is determined by obtaining new and accurate information about the migration
routes of hunting and globally threatened species of geese and brants, the speed and range of
flight, about the places of stops and the time spent on them. For the first time, unmanned aerial
vehicles will be introduced into research and new data on the number of geese and brants will be
obtained. Internationally, the novelty and significance of research is determined by the receipt of
new data on species from the International Red Book - the Lesser White-fronted Goose (Anser
erythropus) and the Red-breasted Goose (Branta ruficollis), which will make it possible to make
adjustments to the understanding of the state of their populations, biology, migration routes, stops
and others.

2.6 The use of scientific and technical products is carried out: by the contractor.

2.7 Type of use of the result of scientific and (or) scientific and technical activities: The
research results will serve as the basis for the development of methodological recommendations
for monitoring the number of hunting and globally endangered species of geese and brants in the
conditions of Northern Kazakhstan, development of measures for their protection in the places of
migration accumulations, preparation of a list Key Bird Areas (IBA).

3. Name of work, terms of their implementation and results

Task Name of work under the Period of execution Expected Result

code, Agreem.ent. and the mal}l Start Deadline

stage stages of its implementation

1 Develop and implement February, | May 31, |A methodology and design

methods for catching geese 2018 2018 will be developed and
and brants considering the implemented for the safe
conditions of Northern trapping of geese and brants,
Kazakhstan considering the conditions

of Northern Kazakhstan

2 Capture and tag nesting and March 5, | May 30, |Capture and tagging of
migrating geese and brants 2018 2018 nesting and migrating geese
and brants will be carried out
using special techniques and

safe traps
2.1 | Preparation of the necessary March 5, May 5, |The necessary equipment
equipment 2018 2018 will be prepared (traps, nets,

binoculars, photographic
equipment, etc.)

2.2 |Identification of places April 15, | August 29, | Locations suitable for safe
suitable for safe catching of 2018 2018 catching of birds during
birds during spring migration. spring migration will be
Catching and tagging of identified. Catching and
migratory geese and brants tagging of migratory geese
during spring migrations, as and brants during the spring
well as gray geese at nesting migration, as well as gray
sites geese at nesting sites, will be

carried out using special
techniques that guarantee the
safety of individuals





[image: image32.jpg]3 Conduct monitoring of the April 2, | November | Monitoring of the number of
number of geese and brants at 2018 1,2018 |geese and brants will be
key points of migration stops carried out at key points of
in Northern Kazakhstan using migration stops in Northern
the latest technical means Kazakhstan using the latest
(unmanned aerial vehicles) technical means (unmanned
aerial vehicles).
1 article will be published
(until November 2018) in a
peer-reviewed foreign
scientific journal with a non-
zero impact factor
3.1 |Monitoring the number of April 2, May 30, |Monitoring of the number of
geese and brants during 2018 2018 geese and brants will be
spring migrations carried out during the spring
migrations. Data on the
population size, migration
patterns, photographs will be
received
3.2 |Data processing of June 1, | August 31, | The data of monitoring the
monitoring the abundance of 2018 2018 abundance of geese and
geese and brants during the brants during the period of
period of spring migrations spring migrations will be
processed. An analysis of the
population size, the nature of
migration will be carried out
3.3 | Monitoring the abundance of | September | October 20, | Monitoring of the number of
geese and brants during the 1,2018 2018 geese and brants will be
period of autumn migrations carried out during the
autumn migrations
3.4 |Data processing of October | November |The data of monitoring the
monitoring the abundance of 20, 2018 1,2018 |abundance of geese and
geese and brants during the brants during the period of
period of autumn migrations autumn migrations will be
processed. An analysis of the
population size, the nature of
migration will be carried out
+ To study the factors April 1, | October 30, | Factors affecting the nesting
influencing the nesting 2018 2018 population of the greylag
population of the greylag goose, as well as migrating
goose, as well as migrating geese and brants, will be
geese and brants to determine studied to determine their
their limiting effect limiting effect
4.1 Assessment of natural and April 1, | October 30, | An assessment and data will
anthropogenic factors 2018 2018 be obtained on natural and

affecting the spatial structure
of the greylag goose
population, reproductive
potential, timing and success
of reproduction

anthropogenic factors
affecting the spatial structure
of the greylag goose
population, reproductive
potential, timing and success
of reproduction





[image: image33.jpg]4.2 Assessment of natural and April 1, | October 30, | An assessment will be made,
anthropogenic factors 2018 2018 and data will be obtained on
affecting the abundance, natural and anthropogenic
spatial structure, timing and factors affecting the
nature of migrations of abundance, spatial structure,
migratory geese and brants. timing and nature of
Determination of the impact migrations of migratory
level of illegal hunting of geese and brants.
geese and brants at nesting The level and nature of the
sites and migratory stops impact of illegal hunting on

geese and brants at nesting
sites and migratory stops will
be determined
5 Monitor the number of the April 1, | November | Monitoring of the breeding
nesting population of the 2018 1,2018 |population of the greylag
greylag goose, study the goose will be carried out.
features of nesting biology, Data on the spatial and
spatial and biotopic biotopic distribution of the
distribution and factors nesting population of the
affecting them greylag goose under the
conditions of anthropogenic
transformation of the habitats
of Northern Kazakhstan will
be obtained, photo and video
material

5.1 | Collection and analysis of April 1, |October 30, | The collection and analysis
data on the abundance, 2018 2018 of data on the abundance and
distribution of the nesting spatial-biotopic  distribution
population of the greylag of the nesting greylag goose
goose population will be carried

out.

5.2 |Studying the features of Aril 20, | August 29, |Features of nesting biology
nesting biology, including the 2018 2018 will be studied, including

timing of nesting and their
determining factors, the
spatial distribution of nests,
nest-building characteristics,
clutch size, egg size and
reproductive success

nesting timing and factors
determining them, spatial
distribution of nests, nest-
building characteristics,
clutch size, egg size and
breeding success of the
greylag goose.

Data will be obtained on the
peculiarities of the nesting
biology of the greylag goose
in the conditions of
anthropogenic
transformation of habitats in
northern Kazakhstan, photo
and video material





[image: image34.jpg]6 Using satellite telemetry data, | May 2, | November |Satellite telemetry data will
as well as ringing data, to 2018 1,2018 |be received as well as
identify the features of ringing data. Peculiarities of
migration routes and the migration routes and
migration strategy of birds, migration strategy of birds,
key areas on the routes of as well as key territories on
spring and autumn migrations the routes of spring and
and wintering grounds autumn migrations and

wintering grounds will be
determined

7 Analysis of literary sources January 3, | April 15, |Literary sources on the
on the natural and 2019 2019 natural and geographical
geographical characteristics characteristics of the nesting
of the nesting and migration and migration conditions of
conditions of geese and brants geese and brants will be
and departmental materials analyzed. An analysis of

departmental materials on
the number and distribution
of nesting geese in the North
Kazakhstan region will be
carried out

8 Identification of places April 1, | August 29, | Areas for catching geese and
suitable for safe catching of 2019 2019 brants during the spring
birds during spring migration. migration will be identified.
Capture and tagging of Measures will be taken to
nesting and migrating geese capture and tag nesting and
and brants migrating geese and brants

using safe traps

9 Conduct monitoring of the April 5, | November |The number of geese and
number of geese and brants at 2019 1,2019 |brants will be monitored at
key points of migration stops the places of migration stops
in Northern Kazakhstan using in Northern Kazakhstan
the latest technical means using the latest technical
(unmanned aerial vehicles) means (unmanned aerial

vehicles) and modern
techniques.

9.1 |Monitoring the number of April 5, May 30, |Monitoring of the number of
geese and brants during 2019 2019 geese and brants will be
spring migrations carried out during the spring

migrations.

Data on the nature of
migration, the state of
populations, photographs,
video files will be received

9.2 | Data processing of June 1, | August 31, | The data of monitoring the
monitoring the abundance of 2019 2019 abundance of geese and

geese and brants during the
period of spring migrations

brants during the period of
spring migrations will be
processed, with the design of
tabular material
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9.3 | Monitoring the abundance of | September | October 20, | Monitoring of the number of
geese and brants during the 1,2019 2019 geese and brants will be
period of autumn migrations carried out during the period

of autumn migrations. Data
on the ratio and number of
species, photographs, video
materials will be received

9.4 | Data processing of October | November | The data of monitoring the
monitoring the abundance of 20, 2019 1,2019 | number of geese and brants
geese and brants during the during the period of autumn
period of autumn migrations migrations will be processed,

with the design of tabular
material

10 |To study the factors April 5, | October 30, | Factors affecting the nesting
influencing the nesting 2019 2019 population of the greylag
population of the greylag goose and other migratory
goose, as well as migrating geese and brants will be
geese and brants to determine studied to determine their
their limiting effect limiting action with the

attachment of photographs

10.1 | Assessment of natural and April 5, | October 30, | An assessment of the impact
anthropogenic factors 2019 2019 of natural and anthropogenic
affecting the spatial structure factors on the spatial
of the greylag goose structure of the greylag
population, reproductive goose population,
potential, timing and success reproductive potential,
of reproduction timing and success of

reproduction will be carried
out

10.2 | Assessment of natural and April 5, | October 30, | An assessment of the impact
anthropogenic factors 2019 2019 of natural and anthropogenic
affecting the abundance, factors on the number,
spatial structure, timing and spatial structure, timing and
nature of migrations of nature of migrations of
migratory geese and brants. migratory geese and brants
Determination of the impact with registration will be
level of illegal hunting of carried out.
geese and brants at nesting Determination of the level of
sites and migratory stops impact of illegal hunting and

poaching on geese and brants
at nesting and migration
stops will be carried out

11 Monitor the number of the April 5, | November | Monitoring of the number of
nesting population of the 2019 1,2019 |the nesting population of the

greylag goose, study the
features of nesting biology,
spatial and biotopic
distribution and factors
affecting them

greylag goose will be carried
out, as well as a study of the
features of nesting biology,
spatial and biotopic
distribution and factors
influencing them.

1 article will be published in
a peer-reviewed foreign
scientific journal, indexed in
the Scopus database with a
non-zero impact factor.





[image: image36.jpg]11.1 |Collection and analysis of April 5, | November | The collection and analysis
data on the abundance, 2019 1,2019 |of data on the abundance and
distribution of the nesting spatial-biotopic  distribution
population of the greylag of the nesting greylag goose
goose population will be carried

out.

1 article will be published in
a peer-reviewed Russian
scientific journal with a non-
zero impact factor

11.2  |Studying the features of April 5, | August 29, | The features of nesting
nesting biology, including the 2019 2019 biology, nesting timing,
timing of nesting and their factors determining them, as
determining factors, the well as the reproductive
spatial distribution of nests, potential of the greylag
nest-building characteristics, goose population will be
clutch size, egg size and studied.
reproductive success The spatial distribution of

nests, clutch size, egg sizes
and breeding success of the
greylag goose will be
determined

12 | Using satellite telemetry data, | May 2, | November |Using satellite telemetry
as well as ringing data, to 2019 1,2019 |data, as well as ringing data,
identify the features of the features of migratory
migration routes and the routes and migration
migration strategy of birds, strategies of birds, key areas
key areas on the routes of on the routes of spring and
spring and autumn migrations autumn migrations and
and wintering grounds wintering grounds will be

identified

13 Study the features of aerial May 2, | November |Features of aerial
photography of bird clusters 2019 1,2019 |photography of bird clusters
using unmanned aerial using unmanned aerial
vehicles and prepare vehicles will be studied with
recommendations for their the attachment of
use photographs.

Methodological
recommendations for their
use will be developed.

14 |Prepare a list of new key January 3, | October 30, | A substantiated list of new
areas for globally endangered 2020 2020 key bird areas for rare,
species of geese and brants, to endangered geese and brants
assign them the status of Key will be prepared. 1 article
Bird Areas of International will be published in a peer-
Importance (IBA) reviewed foreign scientific

journal, indexed in the
Scopus database with a non-
zero impact factor.

15 |Capture and tag nesting and | March 25, | May 30, |Capture and tagging of
migrating geese and brant 2020 2020 nesting and migrating geese

and brants will be carried out
using special techniques and

safe traps
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15.1 |Identification of places April 15, | May 30, |Locations suitable for safe
suitable for safe catching of 2020 2020 catching of birds during
birds during spring migration, spring migration will be
catching and tagging of identified using the route
migratory geese and brants counting method. Catching

and tagging of migratory
geese and brants will be
carried out during the spring
migration

15.2 |Capture and tagging of gray June 5, | August 29, | Catching and tagging of gray
geese at nesting sites 2020 2020 geese will be carried out at

nesting sites using special
techniques and traps that are
safe for the life of birds
16 | Conduct monitoring of the April 2, | November | Monitoring of the number of
number of geese and brants at 2020 1,2020 |geese and brants will be
key points of migration stops carried out at key points of
in Northern Kazakhstan using migration stops using the
the latest technical means latest technical means
(unmanned aerial vehicles) (unmanned aerial vehicles)
in the North Kazakhstan
region

16.1 |Monitoring the number of April 2, May 30, |Monitoring of the number of
geese and brants during 2020 2020 migrating geese and brants
spring migrations will be carried out in the

spring. Data will be obtained
on the number of
populations, the nature of
migration, photographs

16.2 |Data processing of June 1, | August 31, | The processing of the data
monitoring the abundance of 2020 2020 obtained during the
geese and brants during the monitoring of the number of
period of spring migrations geese and brants during the

period of spring migrations
will be carried out using
computer programs

16.3 | Monitoring the abundance of | September | October 20, | Monitoring of the number of
geese and brants during the 1, 2020 2020 geese and brants in the
period of autumn migrations autumn period will be

carried out using route and
stationary methods of
accounting

16.4 |Data processing of October | October 30, | Processing of data obtained
monitoring the abundance of | 20, 2020 2020 during monitoring of the
geese and brants during the number of geese and brants
period of autumn migrations during the period of autumn

migrations will be carried
out using computer programs
17 | To study the factors April 1, | October 15, | Factors influencing the
influencing the nesting 2020 2020 nesting population of the

population of the greylag
goose, as well as migrating
geese and brants to determine
their limiting effect

greylag goose, as well as
migrating geese and brants,
will be studied.





[image: image38.jpg]17.1 | Assessment of natural and April 1, |October 15, | Their limiting action for the
anthropogenic factors 2020 2020 territory of the North
affecting the spatial structure Kazakhstan region will be
of the greylag goose determined
population, reproductive
potential, timing and success
of reproduction

17.2 | Determination of the impact April 1, |October 15, | An assessment will be made
level of illegal hunting of 2020 2020 of natural and anthropogenic
geese and brants at nesting factors affecting the number,
sites and migratory stops spatial structure, timing and

nature of migrations,
breeding success of
migratory geese and brants
18 | Preparation and execution of | October 1, | November |The level of impact of illegal
a project report 2020 1,2020 |hunting of geese and brants

at nesting sites and migratory
stops will be determined
using the method of
questionnaires, interviews
with forestry and hunting
personnel.





APPENDIX B
Work schedule for 2018-2020 (In Russian)
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TEXHUYECKASI CHEHUOUKALUSA U
KAJIEHJIAPHBINl TUIAH PABOT

To norosopy Ne A28 ot A0 //az,’ﬂﬂt& 2018 rona
1. HAUMEHOBAHME UCITOJIHUTEJISI

1.1 Io npuoputety: Hayku 0 %KH3HH U 3710pOBbE.

1.2 Tlo moampuopurery: ®PyHJaMeHTaJIbHbIe W MPHKIAJHBIE HCCIEIOBaHUS B 001acTH
Gnonoruu.

ITpo6nemsr skomnoruu. OLeHka COCTOSHHUS M NpoblieMbl coXpaHeHus OHopaszHooOpasus
PacTHTEJILHOTO M KMBOTHOrO Mupa PecnyGiukn Kasaxcran. Hayuuble OCHOBBI pallMOHANBLHOIO
HCIIOJIE30BAHMS M BOCIIPOM3BO/ICTBA GHOIOIHYECKUX PECypPCoB.

1.3 Tlo Teme npoekta: Ne AP05130619 «M3yueHue COCTOSHMH MONyJsUMH PEIKHX W
OXOTHHYBHX BHJIOB ryceii u kazapok Ha Cesepe Kasaxcrana (¢ npumerenrem I'MC texuonornii,
a’poPOTOCHEMKH ¥ CIIyTHHKOBOH TeNeMeTpHH) M pa3paboTka CHCTEMbl MOHHTOPHHIA M
KOMIIJIEKCa MEPOTIPHATHH I X COXPAHEHHs».

1.4 O6uas cymma npoekta 24 000 000 (1Ba/IaTh YETHIPE MUIUTHOHA) TEHTE, B TOM HHCIIE
c pil';ﬁMBKUi/’[ 10 rojam, /Uis BbIITOJIHCHHUA paﬁOT COrJIacHO ITYHKTY 3

- Ha 2018 rox - B cymme 8 000 000 (BoceMb MUILTHOHOB) TEHIE;
- Ha 2019 rox - B cymme 8 000 000 (BoceMb MHIUTHOHOB) TEHIE;
- Ha 2020 rox - B cymme 8 000 000 (BoceMb MH/UTHOHOB) TEHTE.

2. Xapakmepucmuka Hay4HO-MeXHUHECKOU HPOOYKUUU N0 KEANUMUKAUUOHHBIM
NPUBHAKAM U IKOHOMUHECKUE NOKa3amenu

2.1 Hanpassienue paGoThl: H3ydeHHE COCTOSHMI NOMYJISILHE PEJAKMX U OXOTHHYLHX BHIIOB
ryceii u kazapok Ha Cesepe Kasaxcrana.

2.2 OGnactb npuMeHeHHs: OHoIorHyeckre Hayku. ['ocylapeTBeHHbIe opraHbl B 00J1acTH
OXpaHbl M BOCIIPOM3BOACTBA MPUPOAHBIX pecypcoB. KasaxcTaHCKHe M MEXK/1yHAPO/IHbIC HAyUHbIC
TIPHPOJIOOXPAHHBIC OPraHU3alvH.

2.3 KoHeuHblit pesybTar:

- 3a 2018 rox: PaspaGoranHas MeTOAHMKa, H KOHCTPYKIMs JUisi 6e30macHOro oT/oBa
ryceil. JlanHble 10 pacHpOCTPAHEHHIO, YHCICHHOCTH, CPOKAX M XapaKTepe MUIpaluu Tyceil u
Ka3apok B BeCCHHMH U oceHHnii neproa 2018 roa. Jlanueie 0 BIMSHHN TeX WK HHBIX (AKTOPOB
i\HTpOHOI’CIIHOﬁ u npupo,“umﬁ COCTABJIAIOUIUX HA [OMYJISAIHH r}ceﬁ W Kazapok. B MNEpHO.T
THE3/1I0BAHUS M MM["pﬁlU‘lﬁ. OTIIOBICHHbIE W [OMEYCHHbIC NTHLbL. ﬂﬂ.HHh[C O YHUCJICHHOCTH H
[POCTPAHCTBEHHO-OMOTONMYECKOM pacripe/ieieHHH THEe3/10BOH NONyIsIuu ceporo rycs. [lanubie
10 OCOOGHHOCTAM THE3/10BOM OMOJOrMHM  ceporo rycs, B YCIOBHAX — aHTPOIOIEHHOH
Tpancopmaiii  Mect oburanus cepepHoro Kasaxcrana. [lyGmukanms 1 cratbn B
pereH3upyeMOM 3apy0eiKHOM HayUHOM H3JaHUH C HEHYJIEBBIM UMIAKT-(paKToOpoM.

- 3a 2019 roa: JlauHble N0 pacmpoCTpaHEHMIO, UYMCIEHHOCTH, CPOKax M Xapakrepe
MUIpaLMyU ryceil ¥ Ka3apok B BeceHHMit u ocenHuit nepuoa 2019 rona. Jlanuble 0 BIMSHUM TeX
WIM MHBIX (DAKTOPOB AHTPOIOTEHHON W NPHPOJHON COCTABIAIONMX HA MOMYJISLUUH TIycei
Ka3apok. B MEPHOL I'HE3/10BaHUsl U .\mrpaumﬁ. OTJIOBJICHHBIC M [TOMEYCHHBIC MTHILBI. [[m”[hIC 0
YHCICHHOCTH M [POCTPAHCTBEHHO-OHOTONMYECKOM —Paclpe/IeieHHH  THE3/I0BOH  NOMyJisiiiK
CCPOI‘O rycs. [LallHBle M0 0COOEHHOCTSIM rHC'l,E[UBOﬁ Guosorun CEporo rycsi, B YCJIOBHSAX
aHTpONoreHHoi Tpancdopmannu mect oburanus ceseproro Kaszaxcrana. Jlanubie cnyTHHKOBOMH
TEJIEMETPHHI O MECTax 3MMOBOK, CPOKAX M XapaKTepe MUIPALii, KIIIOUeBbIX OCTAHOBOK Ha IyTSX
murpaimu. IlyGnukaius 1 cTaThn B PELEH3UPYCMOM OTEUECTBCHHOM HAYYHOM W3JIaHHH C
HCHYJICBBIM l/l.\HlﬁKT-(I]ﬂKTU}’)O\I. a Takke | cratbM B pCLlCH'iMp)'CMO.\l ';up)()cmmm Hay4qHom
H3/IAaHHH, HHJICKCHPYCMOM B (’)8’3&‘ JIAaHHBIX SCOPLIS C HCHYJICBbIM uwnax‘r-dxamup(m.

- 3a 2020 roa: JlauHbie N0 pacmpoCTPAHEHMIO, UYMCICHHOCTH, CPOKaX M XapaKkTepe
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MUIpalMy Tycel M Ka3apok B BeCeHHHMH u oceHHuit mepuon 2020 rona. Jlannble 0 BAMSHUHM TEX
WIM WHBIX (HAKTOPOB AHTPONOICHHOH M NPUPOAHON COCTAB/AIOLIMX HA HOMYJISAUMH I'yCcCH M
Ka3apokK, B [EPHOJl IHE3/I0BaHUsl U MUrpaLuil. OTJIOBICHHbIC M NIOMEYEHHBIC NTHILBL. JlaHHbIC O
YHCIICHHOCTH W MPOCTPAHCTBEHHO-OHOTONHYECKOM —pPacHpeiesieHH  THE3/10BOH  nomnyJisuuu
ceporo rycsi. JlaHHble 10 OCOGEHHOCTSM TIHE3J0BOM OHONOrMM CEporo rycs, B YyCJOBHAX
AHTPONOreHHOH TpaHcdopmaiin Mect obuTaHus ceBepHoro Kasaxcrana. JlaHHble CIIyTHHKOBO#H
TEJIEMETPUU O MECTaX 3UMOBOK. CPOKAX U XapakTepe MHTDZ.[UM‘;L KITFOUEBBLIX OCTAHOBOK Ha IYTAX
MHUI'palH. OBGOCHOBAHHBIH CIMCOK HOBBIX KJIKOYEBbIX OPHUTOJIOIMHYECCKHX leppmopnﬁ IS
PEKMX, HAXOJSLIMXCS 110/l YIPO30i HCHe3HOBeHUs ryceil u kasapok. IlyGnukauus 1 crated B
PELeH3UPYEeMOM 3apyOeKHOM Hay4qHOM H3aHMH, MHICKCHPYeMOM B 0ase JaHHbBIX Scopus ¢
HEHyJIeBBIM UMIAKT-(haKTOPOM.

2.4 TTaTeHTOCIIOCOOHOCTB: HE MPETyCMOTPEHA.

2.5 Hayuno-Texuuuecknii yposeHb (HoBu3Ha): Hayunas HOBM3Ha npoekTa B mactitabe
Kasaxcrana orpejensieTcss [MOJY4eHHEM HOBBIX M TOUHBIX CBEJIEHMH O MyTSX MHIpalun
OXOTHHYBHX U [7100AILHO YIPOKAEMBIX BHJIOB IyCeil M Ka3apoK, CKOPOCTH M JIalbHOCTH NpoJieTa.
0 MeCTax OCTAaHOBOK M BpeMeHM mpebbiBaHus Ha HUX. Briepbie Oy1yT BHEJPEHb B MCCIIE/10BaHHMS!
GeCIMIOTHBIX JIeTATe/IbHbIC H MOJNyYeHbl HOBbIC JAHHBIC 10 UHCICHHOCTH ryceil M Kasapok. B
MEKyHApOJHOM Maciurabe HOBH3HA M 3HAYMMOCTH MCCJIEJI0BAHMH ONpEessercs MoaydeHueM
HOBBIX JIaHHBIX 110 BuAaM W3 MexayHapoanoit KpacHo# KHMMH — rych nHckylibka (Anser
erythropus) u kpacHo3o0as kaszapka (Branta ruficollis). 4To 1no3BoJMT BHECTH KOPPEKTHBBI B
NpeCTaBJICHUSA 110 COCTOSIHUIO KX ll()!lyllﬂlll/l]‘;l‘ 0cOo0EHHOCTSIM OHOJIOTHH, NyTsM  MHIPalMH.
OCTAHOBKAM H JIPYT'UM.

2.6 Mcnosib3oBanne Hay4HO-TEXHHYECKOH MPOYKIIMH OCYLIECTBIIACTCS: HCIOIHUTENEM.

2.7 Bua MCronb30BaHMS  pe3yibTaTa Hay4dyHOH W (MJM)  HAay4yHO-TEXHHYECKOH
JesTenbHOCTH: PesysibTaThl HCC/Ie10BaHMil OCIYXKaT OCHOBOH JUls pa3pabOTKHM METOIMYECKHN
pCKOMCH}laLlMﬁ 110 MOHUTOPHHIY YHUCJICHHOCTH OXOTHHYBHX M riobanbHO YIrpoKacMbIX BH/I0B
ryceif i kazapok B ycaosusix CesepHoro Kasaxcrana, paspaboTku MEpONPUSATHIE 10 MX OXpaHe Ha
MeCTaX MHIPALMOHHBIX CKOTIEHHH, TMOJINOTOBKE CITHCKA HOBBIX KJIOUEBBIX OPHHTOIOMHUECKHX
Teppuropuii (IBA).

3. Haumenosanue paﬂom, CPOKU UX peaiuzauuu u pe3yibmamsi

1upp Hanmenosauue paGot no CpoK BbITOJIHCHHUS | Oxnnaempiii pesyabTar
3a/1aHK JloroBopy ¥ OCHOBHbIE
Hayajo | OKOHYaHHe |
s, oTana OTalbl €ro BbINOJHCHUSA |
1 PaspaGoTaTh 1 BHEAPUTE (espainb 31 mas | Byner paspaborana u
METO/IMKH OT/IOBA Iycei u 2018 . 2018 r. |BHeApeHa METO/IMKA U
i Ka3apoK ¢ y4eTOM YCJI0BHI ‘ KOHCTPYKIHS 1St |
| CeBeporo Kaszaxcrana | GesonacHoro oTI0Ba ryceit
H Ka3apok ¢ y4eTom
| ycnosuii CeepHoro
Kazaxcrana
2 ITpoBecTH OTIIOB M MeueHHE 5 mapta 30 mast | ByayT npoBeJieHbl OTJIOB ¥
THE3/IAIMXCS U 2018 r. 2018 r. | MeueHHe rHE3AMXCA 1 I
MHUTPUPYIOLIHX IyCeH U MUTPHPYIOLIHX I'yCeH 1
Kazapok | Kazapok ¢ HUCIOJIB30BAHUEM
CIICHHAJIbHBIX MCTO/IMK W
s Ge3onacHbIX JI0BYLIEK :
210 IToaroroBka He0GX0MMOr0 5 mapra S mast Byzner noarorosneno |
060opy10BaHHusI 2018 r. 2018 r. | Heobxo0mMoe 00Opy/10BaHHE |
| (JIOBYLIKH, ceTH, OHHOKIIH,
] 3 Leg | horoannaparypa u 1p.)
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2.2 |BbusiBienue MecT 15 anpenst | 29 aBrycra By}(yr BBISIBJIEHBI MECTa,
TIOJIXOJIAIINX JUTSE 2018 . 2018 r. | moaxomsume s
6e3011acHOr0 OTJIOBA NTHIL BO 6€3011aCHOr0 OTJIOBA NTHIL
BpeMsl BECEHHEH MUTPalMK. BO BpEMsl BECEHHEH
OTJIOB U MEUEHHE MPOJIETHBIX mMurpainu. byayr |
ryceii ¥ Kazapok B 11€pHOJL HPOBE/ICHBLI OTJIOB H |
BCCCHHHUX .\nm'paunﬁ. a TaKxe MEUCHHUEC NMPOJICTHBIX l)’CEFl H
CephIX Tycei Ha MecTax Ka3apoK B [1EPHOJL BECCHHEH
THE3JI0BAHHUS MUTPALKH, a TAKIKE CEPhIX |

rycei Ha MecTax
THE3/10BaHUs C
HCII0JI30BaHNEM
CHeHHATBHBIX METOJIMK,
rapaHTHUPYIOLINX
6e30MacHoOCTh 0cO0eH
3 TIpoBecTd MOHUTOPUHI 2 anpenst | 1 HosOps |Byner nposenen
YUCIICHHOCTH Tyceif 1 2018 r. 2018 r. | MOHMTOPHHI UMCIEHHOCTH
Ka3apoK Ha KJIFOUEBBIX ryceil u Ka3apok Ha
TOYKAX MHIPAIMOHHBIX KIIIOUCBBIX TOUKAX
OCTAHOBOK B CCBCPHOM MUTPAlHOHHDBIX OCTAHOBOK B
Kasaxcrane ¢ Ceseprom Kasaxcrane ¢ |
UCII0JIb30BAHHEM HOBEHIINX HCII0JIb30BAHHEM HOBEHIINX |
TEXHHUYECKUX CPE/ICTB | TEXHMYECKHX CPE/ICTB |
(GecruIOTHBIE JIeTaTeIbHbIE (GecnuoTHbIE JieTaTebHbIE
anmnapars) annaparbl).
Byaer ony6ankosana |
craThs (10 HosiOps 2018 1.) B
peLeH3upyeMoM
| 3apyOeKHOM HaYUHOM
| W3/1aHIH C HEHYIICBBIM |
o HMIaKT-GaKTopoM ]

3.1 | MOHHTOPMHI YHCIIEHHOCTH 2 anpenst 30mas | byner nposenen
ryceii U Ka3apok B EPUOJ 2018 r. 2018 r. | MOHMTOPHMHI YMCICHHOCTH
BECCHHUX MUTpaIUi rycei ¥ Kazapok B NEpHOJL

BECCHHUX MMIpaluii. Byyt

| 1OJIYHCHBI JIAHHbBIC O i
YHUC/ICHHOCTH MONYJISAIHH, |
XapaKkTepe MHIPaLHH,
doTocHUMKM

3.2 |O6paboTka JaHHBIX 1 utonss | 31 aBrycra | Byner nposesiena o6paboTka
MOHUTOPHHI'A YHCICHHOCTH 2018 r. 2018 r. | 1aHHBIX MOHHTOPHHIA
ryceii M Ka3apoK B epHOJL YHCIICHHOCTH rycelt u
BECCHHMX MHIpalui Kasapok B EPHOJI BECEHHUX

murpaimii. byser nposesen
aHaJIu3 YMCIICHHOCTH
TOMYJIsILHIL, XapaKTepa
marpaum#t |

3.3 | MOHHTOPHHT YHCICHHOCTH 1 20 oxtsbps | Byzer nposenen
ryceit u Ka3apok B EPHOJ ceHTAOps 2018 r. | MOHMTOPHHI YHCJIEHHOCTH
OCEHHHX MHUIpaiuit 2018 . ryceii W Kazapok B NIEpHOJL

‘ocemmx mMurpauMid
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3.4 | O6paborka TaHHBIX 20 1 HosiGps | Byner npoaeu;-xa obpaboTka
MOHHTOPHHIA YHCICHHOCTH OKTSIOpst 2018 r. |1naHHBIX MOHMTOPHHIA
ryceii ¥ Ka3apok B epHo 2018 . YHUCICHHOCTH I'yceil 1
OCEHHHX MUIPaLit Ka3apoK B I1€PHO/L OCCHHUX |
Murpauui. byaer nposeien
AHAIIW3 YUCJICHHOCTH
| HonyJsALKMH, XapaKTepa
MUTpalui
4 W3yunTh (axTopsl, 1 anpenst | 30 okTsi6pst | ByayT usyuensl pakTopel,
BIIMSIOLINE Ha THE3/10BYIO 2018 r. 2018 r. | BAMSIOLIME HA THE30BYIO
TOIYJIALMIO CEPOro rycs, a TOIYJIALMIO CEPOTO rycs, a
TAKXKe Ha MUIPHPYIOLINX TAK/Ke HA MUTPUPYIOLIMX
ryceii u ka3apok Juis ryceil M Kazapok Juis
ONpeaeICHUs UX ONpeAC/ICHUSA HX
JTMMUTHPYIOIIEro AeHCTBUS JTMMHUTUPYIOLIETO /IEHCTBHS
4.1 OueHKa NPHPOIHBIX U 1 anpens | 30 oxtsi0Ops | Bysier nposesiena onenka n
AHTPONOrEHHbIX (HAKTOPOB, 2018 r. 2018 1. | nosyueHsl JlaHHbIe O |
BJIMSAIOLIMX HA TNPUPOAHBIX H
TPOCTPAHCTBEHHYIO AHTPOIOTCHHBIX q.)ﬂl(TOan‘
CTPYKTYPY HOIYJIAILHH BIMSAIOLIMX Ha
| ceporo ryes, [POCTPAHCTBEHHYIO
| PENIPOAYKTHBHBII CTPYKTYPY HOMYJISIHH
MOTEHIHAI, CPOKH U ceporo rycs,
YCIELIHOCTh PAa3MHOKEHHUs PEnpOlyKTUBHBIH
MOTEHLMA, CPOKH H
YCILIHOCTb PA3MHOKEHHU S
4.2 | OueHka NPUPOJHBIX K 1 anpenst | 30 oxtsiGps | Byser nposesiena olenka u
AHTPONOreHHBIX (AKTOPOB, 2018 . 2018 r. | mostyueHsl JaHHbIE O
BJIMAIONMX HA YHCJICHHOCT, | IIPHPO,IHBIX 1
IlpOCTpaHCTBCHH)’lO AHTPOIMOIrCHHBIX q.)aKT(!an.
CTPYKTYPY, CPOKH U XapaKTep BJIMSIOIIMX HA YMCIICHHOCTD,
MHTPaIyi IPOJICTHBIX Tyceit [POCTPAHCTBEHHYIO
| 1 Kazapok. CTPYKTYPY. CPOKH U |
| Onpetesienne ypopHs XapakTep MUIpaluit |
| BO3ICHCTBIS HE3aKOHHOI IIPOJICTHbIX TYCeH U Ka3apok. |
OXOThI HA IYCCH H Ka3apoK Ha Byaer nposejieno |
MeCTax rHe3/10BaHus U ONpeaC/ICHAC YPOBHS H
MUIPALHOHHBIX OCTAHOBOK XapakTepa BO3/IeHCTBUs!
HE3aKOHHOH OXOTbI Ha ryceit
M Ka3apoK Ha MecTax
IHEC3JIOBAHUS U
i MUIPAHOHHBIX OCTAHOBOK
5 [IpoBecTH MOHHTOPHHT 1 anpenst | 1 nosGps | Byset nposesien
YHCJICHHOCTH THEe3/sLeHCs! 2018 r. 2018 r. | MOHMTOPHMHI HHCICHHOCTH

MONYJIAIMH CEPOTo TyCs,
M3Y4HTh OCOOCHHOCTH
THE3/10BOH GHOJIOTHH,
MPOCTPAHCTBEHHO-

| GuoTonuyeckoro
pacnpesiesieHus 1 pakTopos
Ha HUX BJIHSIONIMX

rHE3/IAIICHCs MOy s
ceporo rycsi. byyi
TOJTYHCHBI JIAHHBIC O
TPOCTPAHCTBCHHO-
OHOTOITHYCCKOM
pacnpe/ieieHHH FHe3/10B0H
TOIYJISALIMH CEPOTO Iycs B
YCJIOBHSAX aHTPONOICHHOM
rpaHcdopMarin MecT
oburanus CeBepHOro
Kasaxcrana, Gpoto u
BIICOMETSPWATL
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5.1 | COGop 1 aHAIU3 JaHHBIX O 1 anpens | 30 okTs6ps | Byaer mnposesen  cGop
HYHUCIICHHOCTH, 2018 r. 2018 r. laﬂwlm JIAHHbIX o
pacnpejie/icHHH rHe3isiencs HHCJICHHOCTH "
TOMYJISIMK CEPOrO rycst HPOCTPAHCTBEHHO-

OUOTONHYECKOM
PaCanﬂCHEHHVl
PHe3/IIIeHcst  HOMyJisnn
Ceporo rycs. DL

5.2 |M3yuenne ocobennocrei 20 anpesst | 29 aBrycra | Byjer usyuensl
rHe3/10B0# Guosoruu, 2018 r. 2018 1. |0coGeHHOCTH rHE3/I0BOIH
BKJIIOYAs CPOKH THE310BaHHUs GHOJIOTHH, BKJIIOYAs CPOKH |
M ONpe/IeISIoLIHe HX THE3/10BaHHs 1 |
(hakTopbl, IPOCTPAHCTBEHHOE OIIpeIeISIOIINe HX
pacmpesiesieHne rues, (hakTopsl,
I'HE3/10CTPOUTETbHBIE 1IPOCTPAHCTBEHHOE |
XapaKkTePUCTHKHU, BEJTMUHHY pacripesie/ieH|e rHe3L,
KJIaJIKH, pa3Mepbl sl 1 HE3/I0CTPOMTE/IbHBIE
YCTIEIUIHOCTh PA3MHOKEHUS! XapakTePUCTHKH, BeIMUHHA

KJIa/IKM, pa3Mephbl SHIL 0
yCI'IELUHOCTb Pa3sMHOKECHHUS
Ceporo rycsi.
ByutyT nosyuenbi iaHubie 1mo |
0COOEHHOCTSIM I'HE3/10BO#
GHOJIOrHH ceporo rycs B
YCIIOBHSIX aHTPONOreHHOH
rpaHcOpMaIiK MecT |
| 0OHTaHUS CCBCPHOTO
Kasaxcrana, Gporo n
BHjleOMaTepHal

6 Vicnone3yst 1aHHbIe 2 mast 1 Hosibpst | BystyT nosiyuenbl lanuble
CITyTHHKOBOM TEJIeMETPHH, a 2018 . 2018 r. |CmyTHHKOBO# TeJeMETPUH. a
TAKXKE /IAaHHbIC KOJIbIICBAHUS, TAKXKE JIAHHBIC KOJIbIICBAHUSA.
BBISIBUTH OCOOCHHOCTH ByayT onpeaenenb |
MHTPAHOHHBIX 'VlapLUpyTOB ()C()()CHII()C ™

| ¥ MUIPALHOHHYIO CTPATErHIO | | MHIPALHOHHBIX MAPLUPYTOB |
TTHIL, KJIIOYEBBIC TEPPUTOPUH M MUIPALMOHHAs CTpaTerus |
Ha MyTAX BeCEHHEH u TTHIL, @ TaKKE KJIOUEBbIE
OCeHHel Murpanuii u TEPPUTOPUH Ha MYTIX
3UMOBKAX BeceHHel u oceHHel
MHIPAIHH M 3UMOBKaX
7 AHaIIN3 JIHTepaTypHbIX 3 suBapst | 15 anpens |ByayT npoanaan3upoBatbl
MCTOYHUKOB 10 TPHPOIHO- 2019 . 2019 r. | aMTepaTypHbIC MCTOUHMKH

reorpau4ecKoit
XapaKTepUCTHKE yCIOBHI
I'HE3/10BaHUs U MUIPAlHH
ryceii H Ka3apok u
BCIOMCTBCHHBIX MaTCpHAJIOB

10 HPUPOJIHO-
reorpaduueckoi
XapaKTepUCTHKE yCIIOBHH
IHE3/10BaHUsl U MHIPAlUK
ryceit u kasapok. byner
HPOBE/ICH aHajlu3

| BEJIOMCTBECHHBIX MaTepHalon

110 YHCJICHHOCTH U
pacipe/ie/ieHHio
ruesmmxes ryceit Cesepo-
Kazaxcranckoit obnacti

|
|
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8 1 Berisisnenne mect 1 anpens | 29 aI;(r"ycTi ];},‘l)‘T‘ BBISIBJICHBI MECTa /L7
| HOJIXOJIALIMX JUTst 2019r. 2019 r. |orioBa ryceii v kazapok BO
Ge301acHoro 0T/10Ba NTHL BO BpeMst BECeHHEH MHIPaLHH.
BpeMs BeCEHHEH MUTPaLUH. ByayT npoBe/ieHb! |
HpoBenemde 0TJIOBA U MEpONpHUATHSA 110 OTJIOBY H |
MCUCHHUS IHE3/SIINUXCS U MCUCHHIO IHE3ALUXCH U
MHTPHPYIOIINX TYCeH 1 | MHTPUPYIOLIUX I'yCeH H
Ka3apok | Ka3apoK C MCTIONb30BaHHEM
6e3011aCHbIX JIOBYIICK
9 IIpoBecT MOHUTOPUHT Sanpenst | 1uosa0ps |Byner nposejen
YHCJICHHOCTH ryceit u 2019r. 2019r. | MOHMTOPMHI YMCICHHOCTH
Ka3apok Ha KJI0YEeBbIX ryceil M Ka3apok Ha MecTax |
TOYKaX MUIPallHOHHBIX | MUTPALlMOHHBIX OCTAHOBOK B |
ocTaHoBOK B CeBepHOM | Ceseprom Kasaxcrane ¢
Kasaxcrane ¢ | Menonb3oBanmen HOBEiIIIHX
| KCTOJIB30BaHMEM HOBEHIIIHX | TEXHHUYECKHX CPE/ICTB
TEXHUYECKUX CPEJICTB (GecruIoTHBIE JIeTaTe IbHbIE
(GecnnOTHEIC JIeTaTebHbIE anmaparel) 1 COBPEMEHHbIX
arnnaparpl) METOJIMK pryse
9.1 MOHUTOPUHT YHCIIEHHOCTH S anpens 30 mas | Byzer nposesien
ryceif U Ka3apok B I€pHOL 2019 . 2019 r. | MOHMTOPMHI UMCICHHOCTH
BECCHHUX MUIpaLUit ryceil ¥ Ka3apok B IepHOJL
BECEHHUX MMIPaLMH.
ByyT nosyueHb! 1aHHbIE O
| | | Xapakrepe MUrpaitin. i
; COCTOAHHH lll)ll)Jl}lLll/l}jL
(borocunmky, Buaeodaiipl |
9.2 | O6paboTka JaHHBIX 1 uronss | 31 asrycra | Byaer npogesiena oGpaboTka |
MOHHTOPHHIA YMCICHHOCTH 2019r. 2019 r. | MaHHBIX MOHHTOPHHIA |
ryceii H Ka3apok B MepHOJL HHCIICHHOCTH ryceli n |
BCCCHHUX \/IMI’paIlHFl ‘ | Ka3apok B IICPHO/L BCCCHHUX |
MHUrpaltiit. ¢ oopmicHrem
| | TabIMUHOro MaTepuasa
9.3 | MOHHTOPHHI YHCICHHOCTH 1 20 okts0ps | byser nposesen
ryceii u Ka3apox B IIepHOJL centsiOpst | 2019 T. | MOHMTOPHMHI YUCICHHOCTH
OCEHHHX MUTpaLuit 2019 . ryceii M Ka3apok B EpHO/L
OCEHHHX MUTpaluii. byyt
1OJIyYEHBI IAHHBIE O
COOTHOLLICHUU
| YHC/ICHHOCTH BHJ10B,
(HOTOCHNUMKH,
BUJIEOMATEPHAIIbI |
9.4 | O6paboTka JaHHBIX 20 1 HosiGpst | Byaer nposejiena oGpaboTka
MOHHTOPHHIA YHCICHHOCTH OKTSIOpst 2019 r. | 1aHHBIX MOHMTOPHHIA
ryced M Kazapok B IEPHOJL 2019 r. UHCICHHOCTH I'yCed 1
OCCHHMX MHUIPaLuii | Ka3apoK B IIEPHOJL OCCHHUX
| | MHUTrpalmit. ¢ ohopmIeHHeM
) e g i | |raGmuunoro mMatepuania |
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10 W3yunThb (akTopsl, 5 anpenst | 30 oktAGps | ByayT usydensl paktoppl, |
BIIMSIONIME HA PHE3/I0BYIO 2019r. 2019 r. |Bo3jeiicTRytomue HA
HOMYJISILIMIO CEPOro Iycs, a THE3/I0BYIO TOMYJISLHIO
TaKKe Ha MHTPHPYIOIINX Ceporo rycs u JApyrux
ryceit U Ka3apok s MHIPUPYIOLIHUX Tyceit u
OIIpe/ICNIeHUs UX Kasapok JUisi ONpe/ie/icHUs
JIMMHUTHDPYIOLIETO JICHCTBUS UX JIAMUTHUPYIOUIETO

ﬂEﬁCTBHﬁ C IIPHIIOIKEHHEM
dororpaduii
10.1 | OneHKa MpUPOHBIX K 5 anpens | 30 oxtsOps | Byser nposesiena oleHka
AHTPOIOICHHBIX (PAaKTOPOB, 2019r. 2019 r. | BO3JCHCTBHS MPUPOAHBIX H
BIIMAIOIIMX HA AHTPOIOIeHHbIX (PAKTOPOB
MPOCTPAHCTBEHHYIO Ha MPOCTPAHCTBEHHYIO
CTPYKTYPY HOIYJIALHH CTPYKTYPY MOMYJIALNHH
ceporo rycsi, ceporo rycsi.
PenpoyKTHBHBIH PeNpo/lyKTHBHBIi |
MOTEHLIMAI, CPOKH 1 MOTEHIHAIL, CPOKH K |
YCIICHIHOCTh Pa3MHOKEHHUS CIICIIHOCTD PA3MHOXKCHMUSI
10.2 | OueHka NpUPOAHBIX U S anpenst | 30 okrs6ps | byner nposesena oleHka
AHTPOIOTIE€HHBIX (PAKTOPOB, 2019 r. 2019 1. |creneHu BO3JCHCTBHS
BJIUSIONIMX HA YHCIICHHOCT, MPUPO/HBIX K
MPOCTPAHCTBEHHYIO AHTPOTIOrCHHBIX (haKTOPOB
CTPYKTYPY. CPOKH W Xapaktep HA YUCICHHOC T,
MHTpaluii MposIeTHLIX ryceit [IPOCTPAHCTBCHHYIO
u Kasapok. Onpejenenue CTPYKTYPY. CPOKH H
YPOBHSI BO3JICHCTBHS XapakTep MHUTparuii
HE3aKOHHOM OXOTBI Ha ryceit HPOJIETHBIX I'ycel 1 Ka3apok
M Ka3apok Ha MecTax (4 U¢OPM,1C}|HCI\1.
T'HE3/I0OBAHUS W { Hy,"lk‘l HPOBEJICHO i
MHIPAIHOHHBIX OCTAHOBOK OIPE/IC/ICHHE YPOBHS |
BO3/ICHCTBUA HE3aKOHHO#M
| OXOTbI M GpakoHbepeTBa Ha |
ryceii u Ka3apok Ha MecTax
rHE3/10BaHUs H
MHIPALHOHHBIX OCTAHOBOK

11 IpoBecT MOHHTOPUHT Sanpenst | 1 HosOps | Byser nposenen |

YHC/ICHHOCTH IHe3IsIeHcs 2019 r. 2019 r. | MOHMTOPHMHI YHCIIEHHOCTH

HOMYJISILIMK CEPOIo Iycs,
H3Y4HTh 0COOEHHOCTH
rHe3/10B0i Guonoruu,
MPOCTPAHCTBEHHO-
GHOTONHYECKOTO
pacripeielienus ¥ GpakTopos
Ha HUX BJIMSIOLIMX

|

|

CHE3/UILICHCS TOIYISIH
Ceporo rycs, a TaKke
MCCJICJIOBAHHE
ocobennocTel rue3/1080i
Guonoruu,
[IPOCTPAHCTBCHHO-
OGUHOTONHYECKOTO
pacnipe/ielicHns 1 GakTopoB
Ha HUX BIMSIONINX.

Byaer onyGiukopana 1
CTaThsl B PELCH3UPYEMOM
3apy0e/KHOM HayYHOM
W3JaHHH, HHICKCHPYEMOM B
Gase aHHbIX Scopus ¢
HCHYJICBBIM HMIIAKT-

| pakropom.
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11.1 | CGop u aHAIH3 JaHHBIX O Sanpens | 1wuosOpst |Byayr nposeneHbl cGop u
YKMCIIEHHOCTH, 2019 r. 2019r. |aHamu3 JIaHHBIX 0
pacrpesie/ieHHH PHe3IsIencs YHCJICHHOCTH 1
TONYJISLMK CEPOTo rycst MPOCTPAHCTBEHHO-

GHOTONHYECKOM
pacnpe/iesieHun
rHeZHﬂlﬂEﬁCﬂ TNonyJisiiiuu
Ceporo rycsi.

Byser  onyGmukosana 1
cTaths B PElEH3UPYEMOM
OTCYCCTBEHHOM Hay4HOM
H3JIaHHH (4 HEHYJIEBbIM
MUMIAKT-(PaKTopom

11.2 | M3yyenune ocobenHocTeH Sanpens | 29 arycta | ByayT usyuennt
THE3/10BOM OHOJIOTHH, 2019r. 2019 . | 0cOOGEHHOCTH rHEe3/10BOMH
BKJIIOYAsi CPOKHM THE310BAHMs GHOJIOrHH, CPOKH
1 Onpe/IesIolme HX IHE3/10BaHuUsl,

(haKkTOphI, MPOCTPAHCTBEHHOE ONpE/ICISIONINE UX |

pacrpeieieHHe THe3 1, hakTopsl, a TakKe

THE3/I0OCTPOUTEbHBIE PEnpo/lyKTHBHBI# |

| XapakTCPUCTHKH, BCIHHHHY | | MOTCHIHA!T TTOTTYTAIIHH |
| KIa/LKK. pa3Mepbl siuiL 1 | | | ceporo rycest.

YCHEHIHOCTb Pa3MHOKEHHUs byayr onpesieienbl
TPOCTPAHCTBCHHOC
pacrpe/ieiecHue rHe3 L, |
BEJIMYMHA KIAKH, Pa3Mephl
SIL U YCIICHIHOCTh

i | e | PA3MHOKEHHS CEPOTO Iyesi |
12 !I/Icnonmyﬂ JlaHHbIe | 2was 1 HosiGpst | Mienoib3yst lanbie
| cyrhukoBoit Tenemerpuu, a | 2019, 2019 r. | cmyTHHKOBOI Te/leMETPHUH, a

TaKyke JIaHHbIE KOJIbLICBAHHs, TAKIKe JIaHHbIC KOJIbLCBAHHS,

BBISIBUTH OCOOCHHOCTH OyJtyT BBISBJICHBI

MHUIPALMOHHBIX MApIIPYTOB 0cOOEHHOCTH

M MUI'PALIMOHHYIO CTPATErHIO MMIPALHOHHBIX MAPIIPYTOB

MTHIL, K/ITKOYCBLIC TEPPHUTOPHH | " Murpauuolmm}‘i CTpaTeruu

Ha [YTSIX BECCHHeH 1 ITHIL KITIOYEBbIE

| ocenteit Murpatmii u TEPPUTOPUH HA MYTAX
3UMOBKaxX BECCHHEH U oceHHer
MHIpaimii u 3MMOBKax |
18 W3y4nts ocobeHHOCTH 2 mas 1 HosiGpst | ByayT usyuenst |
aspoorocnemkn ckorenuit | 2019 r. 2019r. |ocobennoctu |

IITHIL ¢ UCTTOJIB30BAHHEM
GeCIMIIOTHBIX JIeTAaTe/IbHBIX
aInaparoB U HOJArOTOBHTH

| PEKOMEH/IAlMK 110 UX
HCMOJIb30BAHHIO

apOGOTOCHEMKH CKOTLICHH I
HTHIL C HCTIO/IB30BAHNEM |
GeCIMIIOTHBIX JIETATENIbHBIX
anrapaTos ¢ NPHIOKECHHEM
doTorpaduii.

Byayr paspaboTansbi
METO/IMUECKHE
PEKOMEH/IALMM 110 HX
HCTI0J1b30BAHHIO.





[image: image47.jpg]TToAroToBUTEH CIMCOK HOBBIX
KJIFOYEBBIX TEPPUTOPHH JUIs
r7100aJIbHO YTPOKAEMBIX
BUJIOB I'yceli M Kazapok, 1is
TIPUCBOCHHUS MM CTaTyca
Kimouesbix
OPHHUTONOTHYECKHX
TEPPUTOPHI
Me3K/1lyHapOHOTO 3HAYCHHUS
(IBA)

30 oxTabps
2020 .

Bynet noarotosien
00OCHOBAHHBIH CITUCOK
HOBBIX K/THOUEBBIX
OPHHUTOJIOIHYECKHX
TEPPUTOPHUI JUISI PE/IKMX,
HAXOSALIMXCS 1101 yTpo30i
HCUE3HOBEHHUS Tyceit 1
Ka3apok. byner
ornydinKkoBaHa | cTaThs B
PeLEH3HPYEMOM
3apy0eKHOM HayUHOM
W3J1aHUH, HHIICKCHPYEMOM B
6ase gaHHbIX Scopus ¢
HEHYJICBBIM MMIIAKT-
(axropom.

TIpoBeCTH OT/IOB U MEUEHHE
THE3/IAIUXCH U
MUIPHPYIOLIHX Tyceil 1
Ka3apok

30 mas
2020 r.

Byyt nposenenbl 01108 1
MeueHHE IHE3JIAILNNCS 1
MUIPHPYIOUINX Tyceii u
Ka3apok ¢ HCIOJL30BaHHEM
CICHHAILHBIX MCTOIHK H
0E301ACHbIX JIOF

BboisiBiienue mect
TIOAXO/ISALIMX JUIS
6e301acHOro OTJI0BA NTHIL BO
BpeMsi BECEHHEH MUrpalliH,

| OTJIOB U MCUYEHHE NPOJIETHBIX |
ryceii u Kkazapok

30 mast
2020 r.

bByayT BeisiBICHBI MecTa,
MOJXOSLIIE JUIst
6e30MacHOro OTJI0BA MTHIL
BO BpeMsi BeCeHHeli

| Murpannu ¢

MCII0/Ib30BAHNEM
MapIIpyTHOIO METO/Ia yueTa.
ByyT npoBe/ietbl OT/10B 1
MeUeHHUE NPOJIETHBIX Iycell n
Ka3apok B [IEPHOJI BECCHHEH
MUIpalnu

OTJI0B U MeueHHe CephIX
T')’CCFI Ha MecTax
THE3/I0BaHus

29 aBrycra

2020 r.

By.iyT npoBejieHbl OT/IOB K
MEUEHHE CepbiX I'ycei Ha
MecTax rHe3/10BaHus ¢
HCIIOJIL30BAHHEM
CHICLUATBHBIX METOJIMK H
JIOBYIIEK, Oe30MaCHBIX JUIs
HKH3HENEATENLHOCTH IITHIL

_|annapars)

ITpoBecTH MOHHTOPHHT
| uMcIeHHOCTH rycelt n |
Ka3apoK Ha KJTIOUEBBIX
TOYKAX MUIPALlMOHHBIX
ocTaHoBOK B CeBepHOM
Kazaxcrane ¢
HCIIONB30BAHMEM HOBEHIINX
TEXHUYECKUX CPEACTB
(GecruoTHBIE SIeTaTeNIbHble

1 HOsIOpst

2020 r.

| Byzet nposesieH

MOHHWTOPHHI" YHCIICHHOCTH
rycei u Kazapok Ha
KJIIOYEBbIX TOYKaX
MUIPALHOHHBIX OCTAHOBOK ¢
HCII0JIB30BAHHEM HOBEHIINX
TeXHHYECKHX CPE/ICTB
(GecnuitorHble JleTaTe/bHbIC
annapatel) B CeBepo-
Kasaxcranckoit 06s1acTn
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16.1 | MOHUTOPHHT uHCIEHHOCTH 2 anpesnst 30 mas | Byser nposenen
ryceil u Ka3apok B NEpUoj 2020 . 2020 r. | MOHMTOPHHI UMCIECHHOCTH
BECCHHUX MUIparmii MHTPHPYIOIINX ryceii u
Ka3apoK B BECEHHHIi NIePHOJL.
ByayT nosyueHsi 1aHHbIE O
YHCJICHHOCTH ll()ll).“]ﬂllHVL |
XapakTepe MUIpaliu,
hoToCHUMKH
16.2 | OBpaboTka JaHHBIX 1 uionst | 31 aBrycra | Byzaer nposeiena o6padorka
MOHHTOPHHTA YHCIIGHHOCTH 2020 . 2020 r. | 1AHHBIX, HOJIYYEHHBIX B
ryceil M Kazapok B epHOJL X0J1e MOHMTOPHHIA
BECEHHUX MHTpalui YHUCIIEHHOCTH Iycei n
Ka3apoK B MEPHOJL BECEHHUX
MHUTpanui ¢ |
HCII0/Ib30BaHHEM
KOMMBIOTEPHBIX ﬂpOl‘pBMM
16.3 | MOHUTOPHHI YHCIIEHHOCTH 1 20 okTsbps | Byser nposesnen
ryceii  Ka3apok B epHOJL | centabps 2020 r. | MOHHTOPHHI YHCIICHHOCTH
OCCHHHMX MUTpaluii 2020 r. rycei W Ka3apok B OCCHHHMIT
MEPHOJL C UCTIOJIB30BAHMEM |
MapIIpyTHOTO 1
CTalMOHAPHOTO METOJIOB
yuéra
16.4 | O6paboTka JannbIx 20 30 okTsbps | Byaer nposesiena obpaboTka |
MOHHTOPHHIA YUCICHHOCTH oKTIOpst 2020 r. | JIaHHBIX, TOJIYYCHHDBIX B
ryceii ¥ Ka3apok B [IepHOJL 2020 r. | X0/1e MOHHTOpHITA
OCEHHHX MHTpaIuit YHC/ICHHOCTH I'yced 1
Ka3apoK B [IEPHOJI OCCHHNX
MUIpaluii ¢
HCIIOITb30BAHHEM
KOMIBIOTEPHBIX [POIPaMM
17 3yunth (axropsl, 1 anpesnst | 15 oka6pst | ByyT u3yuennl pakTophbl.
BJIMSIOLIME HA THE3/I0BYIO 2020 . 2020 r. | BAMAIOLLME HA THE3I0BYIO |
HOIYJIAIMIO CepPOro rycs, a Oy JISLHIO CEPOro rycs, a
TAaK/Ke HA MUTPHPYIOIINX TAKKe Ha MHUTPHPYIOLIHX
ryceii U Ka3apok Juis ryceif U Kazapok. |
orpesiesieHUst X Byuzier onpeseneno ux ‘
JIUMHTHPYIONETO NeHCTBHS JIMMHTHPYIOLIEE JICHCTRIE
| Jutst repputopun Cesepo-
Kasaxcranckoit obnactn |
17.1 | Ouenka npupoHbIX U 1 anpens | 15 okTa6ps | By/iet nposesiena ouenka |
AHTPOMNOreHHbIX (PAKTOPOB, 2020 r. 2020 r. | npUPOJHBIX M |
BJIHAIOLIMX HA AHTPOINOTCHHBIX d)ﬂKTOpOB.
MPOCTPAHCTBEHHYIO BIMSIIOLIMX HA YUCIICHHOCTh,
CTPYKTYPY HOIYJISLHK [POCTPAHCTBEHHYIO
ceporo rycsi, CTPYKTYPY. CPOKH U |
PENpPO/TyKTHBHBIH XapaKkTep MUIpalui.
MOTEHIMAI, CPOKH U YCHEIIHOCTh PA3MHOKEHHS
| yenemnocTs pasMHOKeHUst | TIPOJIETHBIX I'yCeii M Kazapok
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17.2 | Onpenenenue ypoBHs 1 anpens | 15 oxrs6ps | Byner onpenenen ypoeHb
BO3/ICHCTBHS HE3aKOHHON 2020r. 2020 r. |BO3/EHCTBHS HE3AKOHHOH
OXOTBI Ha I'yceil M Ka3apoK Ha OXOTBI Ha IyCell M Ka3apoK
MecTax IHe3/I0BaHHs 1 Ha MECTaX THe3/(0BAHUS 1
MHTPAIMOHHBIX OCTAHOBOK MHUTPAIHOHHBIX OCTAHOBOK C
HCIIOJIb30BAaHUEM METOZA
AHKETHPOBAHHS, OIIPOCa
COTPYIHHKOB JIECHOTO H
OXOTHHYBEI0 XO3AHCTBA.
18  |IloxroroBka u BeimonHeHne | 1 okTsi6psi | 1 HOsOpst | Byaer moarorosieH otTueT
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O peayabTaTax OTJIOBAa M MEUYEeHHUA KPaCHO300bIX
rasapok Branta ruficollis na Bonoémax CeBepo-
Kasaxcranckoil oosactu BecHoir 2018 roga

B.C.Buaxkos, U.A.83y6anus, K.C.'KagaHn,
M.H . Kanamuaukos, A.I0. Tumomenko

Bnadumup Ceménosuy Bunkos, Hean Anexcandposuy 3y6ans, Konemanmun Cepeeesuy JKadar,
Muxaun Hukonaesuyw Kanawrnuxos. Kadenpa 6uonorun, CeBepo-KasaxcTaHCKHIT Tocy1apcTBEHHBIT
yuusepcurer uM. M.Kosbi6aesa. Vir. ITymkusra, x. 87, Iletpomnasiiosek, 150000, Kasaxcras.

E-mail: vsvilkov@mail.ru; zuban_ia@mail ru; zhadanks@mail ru; okrskgu@mail ru

Anerceti FOpvesuy Tumowenrxo. POO «KasaxcTaHCKas acCOIAIIA COXPAaHEHHs GHOpasHO0GpasHD
(ACBK). V. Beiiourmummz, 1. 18, Acrana, Kasaxeran. E-mail: naur_timoshenko@mail.ru

Ilocmynuna e pedaxuyuio 10 okmsabps 2018

Becnoit 2017 roga corpynaukavu radgenpst «buosorus» 6b11a momana
sasBra B Munucreperso oopasoBanuss PK ma yuactue B koHKypce [uis 1mo-
JydeHusi TpaHTa Io TeMe: «laydueHme cOCTOSTHUI IONyJIAIMIl peJKUX H
OXOTHHYBHX BHJIOB ryceil u kasapor Ha CeBepe Kasaxcrama (c mpumeHe-
auem ['MC TexHosormii, aspooToChEMKI U CIyTHHKOBOIl TeJIeMeTpUH) C
paspaboTKOH CHCTeMBI MOHHTOPHHTA U KOMILIEKCA MEPOIPHUSTHH I UX
coxpaHeHUs». B nexabpe aroro ke roga OBLIO IOJIYIeHO peIleHHe KOH-
KYPCHOH KOMICCHH O IPHUCYKIEHHH IPAHTa C IIOCIeIYOIINM BBIIeIeHHeM
IeHexRHBIX cpezcTB. IloaTomy ¢ Becrsr 2018 rona HavaIHCh IOATOTOBHUTEIb-
Hble pabOTHL K II0JIEBOMYy ce3oHy. Pabora mpoBoxmiach IpH IOIep:KKe
POO «ACBK» B xonme peammsauuu npoerra IIporpammer LIFE «Conser-
vation of the Red-breasted Goose along the global flyway», kotopsrit 6611
samyeH oceHbio 2017 roga B cTpaHax OCHOBHOTO apeajia KpacHo3000i Ka-
sapru Branta ruficollis.

OCHOBHOI! I1eJIbI0 IIPOEKTA SIBJISIJIOCH IIOJIydeHHe HOBOHM HH(OPMAIIUU O
COCTOSIHHUH Tyceil U Kasapok, FHEe3IAIINXCS I MUTPUPYIOIIUX depe3 TeppHU-
Toputo Kasaxcrana. OqHol 13 IpUIHH BbIOOpA yKA3AHHOI TEMBI SIBJISIIOCH
TO, ITO Ha IPOTSsReHNN mocaeqHux 10-15 jreT ocTaBaiach He cOBCeM SICHOM
CHTYyaIlUsi ¢ BECEHHUMU U OCeHHUMH MUTPAIIUsIMU 9THX ITUIl. B uacTHOCTH,
BecHoil B CeBepo-Kasaxcramckoil 06/1acTH e:KeroHO YIUTHIBAIOCH 3HAUN-
TeJbHOe KoJimdecTBO oTuX Irull (Buikos u np. 2013, 3ybans u gp. 2014), B
To Bpems kak B Kocranaiickoil obiacru, kotopasi Tpaguinorso B 1980-e u
1990-e rogsl ciIaBHIIACH MACCOBBIMU CKOILIEHUSIMH MUTPUPYIOIIUX I'ycel 1
rasapok (Bparun 2002), unciaenHocTs ux ocraBasiach Huakoil (Tumomenko
2011). Ocenbio, Hao6opor, B CeBepo-Kasaxcranckoit obmactu Gesosobbie
rycu Anser albifrons, muckynbru Anser erythropus m kpacHo3o0bie kasap-
KH B yI8TaX COCTABJISIOT JECATKH, B JIyJIleM cydae — cOTHH ocobeit (3y-
6aub u ap. 2013, 3ybaus u qp. 2014), a 8 Kycranaiickoii — necarku u coTHI
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[image: image54.jpg]Teicsid (Tumomenko 2011, Tumomenko u np. 2010, 2011, 2012, 2013, 2014,
Posendensn u np. 2007, 2008, 2012; Pozendennn 2009). [lostomy B uncio
3aJad IIPOeKTa BXOJAMJIO KOJIbIleBAHNe U MedeHHe I'yceHl U Kasapok C Ile-
JIBIO IIOCJIEYIOLIETO OIIpeiesIeHHsI MUTPAIIHOHHBIX MapIIPyTOB, MECT OCTa-
HOBOK U psifia JPYTUX XapaKTePUCTHK.

VrasaHHy0 paboTy MOMKHO OBLIO IIPOBECTH, TOJBKO OPTAHH30BAB OTJIOB
nrurr. Cpequ Bo3MOMKHBIX BAPHAHTOB OBLII BEIOPAH BaApHAHT CTAIIHOHAPHON
JIOBYILIKH, KOTOpasi B PAa3HBIX HCTOYHUKAX I0JIyumnsia HasBaHue «TaifHuk»,
a eé KOHCTPYKIINS U IIOAPOOHAsST MHCTPYKIMUS II0 IPUMEHEHHI0 H3JIoMKeHa
Ha caiirte: http://rusgeese.ru/index.php?r=298&i1d=2034. B mportecce uaro-
TOBJIEHHUS U UCIIOJIb30BAHUS YCTPOHCTBA OBLIN BHECEHBI JOIOJIHEHHUS B €T0
KOHCTPYKLIMIO U okcILTyaraumio. [Ipeskme Bcero, k HapyHOI CTOpOHe cTa-
HUHBI IITAHTH OBLIM IIPUBApPEHBl PYYKH, TAK KAK BECHOH YJIACTKH, IIe
00BIYHO CKAILIIBAJINCH T'yCH, H MECTO, JI0 KOTOPOI0 BOSMOMKHO IIOABEXATH
Ha aBTOMOGOWIIe,- pacmosarajuch uHorga Ha paccrosuun 100-200 M, a Bec
KaskJ0il M3 CTAHWH IITAHTH cocTaBJsLI okojo 12-15 kr. [losTtomy mepeno-
CHTh UX K MeCTy YCTAHOBKH H OOpaTHO, OCOOEHHO IIOC/Ie 3aBepIIeHUs pa-
60T, ¢ 0OUIBbHOI I'PSA3bI0 HA MOBEPXHOCTH, OBLIO yHobHee ¢ pyukamu. B
BePXHUX yIJIaX CTAHHUH IITAHT OBLIM IIPUBApPEHBl METAJLIMIECKHe IIPYTBI
IraMeTpoM OKoJIo 2.5 cM, KOTOpble BBICTYIAJIH HaJl KpaeM IIBessiepa Ha
1.5-2 cm. IlpennasHadensl oHu GBLIN 1JIsT 3a0MBAHUSI CTAHUH B TPYHT, KO-
Topeiil Ha rury6mHe 30-40 cM OBLI mpefcTaB/IeH CYIVIMHKAMH H [JIMHOH U
6e3 yKasaHHBIX IIPHUCIIOCOOJIEHNN KyBaJa PaCILIIONINBAJIA U CTH0aIa Bepx-
HU Kpail IIIBeJIIepa, ITo MOIJIO IPUBECTH K 3a/iepikke Xofa mranrn. Kpo-
Me 9TOrO, Ha INTAHTe, HA CTOPOHE, KOTOpas OJeBaslach Ha IpPY:KHUHY, OBLI
YCTAHOBJIEH 0OJIT, KOTOPBIH IIOC/Ie OJeBAHUs INTAHTU HA IIPYRUHY 3aKpYy-
YHUBAJICS U ILIOTHO UX COEUHSLIL.

B mportecce marotoBileHHs CIIyCKOBOIO MeXaHH3Ma JIOBYIIKHA He yaa-
JIOCH M3TOTOBUTH 9JI€KTPUIECKHI CIIYCK, TAK KAk II0OTePH TOKA HA PacCTosi-
Huu B 200 M oKasasnch HACTOJIBKO 3HAYUTEJBHBIMH, YTO BTATHBAIOIIEe
peJie He cpabaThIBAJIO, 4 TOYHOM KOHCTPYKIIUH 9TOTO MeXaHHU3Ma B JINTepa-
Type He Hamuin. Ilo aroil mpuunHe cpabaThIBaHHe JIOBYIIKH OCYIIECTBJIS-
JIOCh MeXaHHIeCKHM TPOCOBBIM IIPHBOJIOM. B Ipomecce skcmityaranun ot-
Ka3aJIICh OT IIOBOPOTHBIX POJIMKOB HeCYIero Tpoca, 6e3 KOTOPBIX Mexa-
HH3M [efiCTBOBAJI TaK Ke Oeaympeuro. Emé oxHoil ocobeHHOCTBIO, KOTOpAs
ObLIa BBEISBJIEHA B IIPOIlecce HCIOIB30BAHUS JIOBYIIKH, OBLIO TO, UTO PEKO-
MeHJyeMasi pasIMIHBIMH aBTOPAMH HATS/KKA CEeTH MKy HeCyIIHM Tpo-
COM H MeCTOM KpeIlJIeHUs eé 3aJHell JaCTH, OKas3aIach He COBCeM yIOOHOM.
9T0 OBLTIO CBI3AHO € T€M, ITO HECYIIHII TPOC Iocse cpabaTEBaAHUS BBLIETA
BIIepés 3a JIUHUI ero HaTsskeHns Ha 0.5-1 M u pBan cers. Ilostomy mpn
peryJIHpoBKe HATSReHUs CeTH JOIyCKaJIH OIpelesSHHYyI0 caabuHy. B mo-
CJIeZICTBHU CEeTh ¢ TOJIIMHON KampoHoBoil Huty B 0.4-0.5 MM 6bL1a 3aMeHe-
Ha Ha 1 MM, 9TO TaK:Ke II03BOJIIJIO N306e:KaTh €6 PasphIBOB.
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 [image: image55.jpg]B mportecce skcmyatanum yerpoiicTBa OBLIM OTMEYEHBI OCOOEHHOCTH
peakIuu ryceifl W KasapoK Ha 3aMacCKHPOBAHHY JIOBYIIKY. B ycioBmsix
Cesepo-Kasaxcranckoil obactu, korga BecHoR (Mail) MpH 3HAYUTEIIBHOM
KOJIMYeCTBe TAJIBIX BOJ U JOKIEBBIX OCAJKOB MEJIKOBOIHbIE I0bepesKbs BO-
JI08MOB IIPEICTABJISIIA COOOI ToJIble YIACTKH 3eMJIH CO CJIeTKAa IIOJCOXIIe
CBepXy KOPOUYKOHI HJIM Jaske IIOJHOCTBIO chIpble. IMeHHO Ha Takmx ydact-
Kax U CKallIMBaJIach OCHOBHAs Macca Murpupympomux uruil. Ilo aroit npu-
YMHe MACKHPOBKA DPAS3JIMIHBIX 9JIEMEHTOB JIOBYIIKH OBLIA CONpSKeHA C
PSIOM TPYAHOCTeH: BO-IIEPBBIX, Ha II0YBE B pe3yJIbTaTe MHOTOYHCICHHBIX
IepeMelleHnH YIaCTHUKOB 9KCIIeIUIINI OCTABAINCH MHOTOUHCIeHHBIE CJIe-
IIbI, KOTOpBIE IIPEBPAIaIH MeCTO YCTAHOBKH B H3PBITYIO IIOBEPXHOCTD, KO-
Topasi CHJIBHO OTJIMYIAJIACH OT OKPY’RAIOIIel; BO-BTOPHIX, JIUIKAS TPA3b He
aBaJia clesiaTh POBHBIe KAHABKH U IIOTOM XOPOIIO 3aMaCKHPOBATh B HHUX
CTaHUHBI, IITAHTH U MECTO YKJIAIKH Hecylero Tpoca c cetbio. Ilo aroit mpu-
YHMHe MeCTO YCTAHOBKHU OBLIO XOPOIIO 3aMEeTHO CO CTOPOHBI Jaske HEBOOPY-
sREHHBIM IVIa30M. Pesy pTaTsl peakuuu ryceil 1 ka3apok Ha oTo OBLIH pas-
JINYIHBL: MeHee BCEro PearnpoBajia Ha MeCTO YCTAHOBKH JIOBYILIKH KPaCHO-
300ast kasapka. Vs 24 caydaeB momréra K Heil HeOOJIBIINX CTa TOJIBKO B 5
ObL7Ia OTMeYeHa peaKITUs HCIyra, KOorja IITHIEl Pe3KO Pa3BOPAYHBAINCEH U
yaeramnu. Besomo6sre rycu 6bL1H 60J1ee OCTOPOKHEL: U3 18 ciIydaeB momIéTa
K JIOBYIIIKe B 8 OHHU Tak:Ke oTBopaumBasn oT Heé. Camast HeraTuBHas pe-
aKIWs XapakTepHa IJIS ceporo rycst Anser anser, koropsri B 9 us 10 ciy-
yaeB pearupoBaJ yske Ha paccrossHuu 40-70 M ¥ yjeras ¢ TPeBOKHBIMH
KPUKaMH.

B mpouecce opraHmsamun oTI0Ba CTOJIKHYJINCH €II§ C PSIOM TPYIHO-
CTell, CBSI3aHHBIX C II0BeJeHHeM ryceil u kasapok. [Ipesxae Bcero, aTo peak-
L¥sT ITHIL HA IPUCYTCTBHE JIIOfell B MecTaX UX CKolleHHH. Tak, Ha Oessl-
MsIHHOM odepe Mexnay céinamu CoBerckoe n Yeprackoe B AxKaHdBIHCKOM
paiioHe 1 mMast OBLIO yUTEHO OKOJIO 5 ThIC. 6eI0I00bIX I'ycell U KPaCHO300BIX
Ka3apOK, OTABIXABIINX HA I'PSI3eBBIX OTMeJSIX CeBepHOro Oepera W IIpHIIe-
JRAIINX K 03epy He 00paboTaHHBIX Ha TOM MOMEHT 3epHOBBIX moJsix. Ilocite
aHaJIN3a paclpeeseHHsT ITHIT ObLII0 HAMeUIeHO MEeCTO YCTAHOBKH JIOBYIIIKI
¢ y48TOM BO3MOMKHOTO CTPOHTEJIBCTBA CKpajKa [JIsI IeJIOBeKa, KOTOPBII
JI0JIsReH OyIeT IPUBOIUTE, IIOCPEICTBOM TPOCa, JIOBYILIKY B IeHCTBHE.

IIporece ycTaHOBKH JIOBYLIKH IPH yYacTHH 5-6 WesIoOBeK 3aHHMAJ B
cpenaeM 1.5-2 4, B 3aBHCHMOCTH OT 0cObeHHOCTEeIl TPYHTA U €r0 COCTOSHUS.
Ho oro yse npu Hammumu ompe/ e IEHHOTO OILBITA, BEIPAOOTAHHOTO IIO IIep-
BBIM IIOCTAHOBKAM, KOI/la Ha YCTAHOBRY yxonmio 3-4 4. Jlame mpu camom
MHUHUMAaJIbHOM BpeMeHH IOJTOTOBKH JIOBYIIKH T'YCH W KasapKH, Oymydn
HCIIyTraHHBIMH IIPUCYTCTBHEM JIOfei, MOKUIAIH BOLOSM W IIOJSI, IepeMe-
masich Ha gpyrue. Tem GoJsiee UTO BeCHOI B paccMaTpHBaeMoil 00JIaCTH He-
JIoCTaTKa B IPUTOJHBIX MeCTaxX HeT, TaK KaK 0OJIbIIoe KOJUIeCTBO BpeMeH-
HBIX Pa3JIHBOB Ha II0JIAX obecirednBaeT Bce morpebHocrn mruil. OcraBurasi-
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[image: image56.jpg]cs1 Macca IITHIL Ha 9TOM 03epe IIepeMeCTHJIACh B ero 0ro-3alaJHyo IacTb,
KOTOPYI0 IPHUIEP/RUBAJIACEH CJIAYIOIINe TPOe CYTOK, IPAKTHISCKH He IIOf-
JleTasi K CeBepHOH U CeBepo-BOCTOYHOM, TIe OblIa 3aMaCKHPOBAHA JIOBYII-
ra. Tarum obpasom, maske mocse oThbesza JIOHeH y Tyceil elé HeCKOIbKO
CYTOK COXPAHSIJIACH HACTOPOREHHOCTb. JTO CePbE3HBIM 06pa30oM IIOBJIHIO
Ha pe3yJIbTaTHUBHOCTE paboTsl. 113 12 nHeil, mpoBeIéHHBIX B CKPaJKax, IPH
CMeHe MeCT yCTAHOBKH JIOBYIIKH 4 pasa, TOJBKO B 2 C/Iydasx JIOBYIIKA OBI-
J1a mpuBefieHa B fefictBre. CepbéaHoe BIHSHNe Ha Pe3yJIbTATHBHOCTD pa-
6oThI orasbiBasa morofa: BecHa 2018 roga GbLIa XOJOTHON, ¢ TOMKIAMU U
BerpoM. Ilo oToit mpuunHe mosiBIIeHHe T'ycell U Ka3apoK U UX IIPOJIST OBLIN
cnBuHyTH Ha 8-10 nHeil moa:ke 0OBIYHBIX, B TO BpeMs KaK CPOKH IIOCTIe/He-
TO IpebbIBAHUS OCHOBHOI Macchl B obacTu He uaMeHunchb. [locie 20-22
Masi IITHITBI HHTeHCHBHO yJIeTa/JH Ha ceBep. XapaKTep IOTOIbI OKa3bIBAJ
BJIINSHUE U B KOHKpeTHbIe IHU. B yacTHocTH, Ha 6e3bIMSIHHOM 03epe B AK-
KalBIHCKOM paiioHe, Tfe ¢ 1 o 13 Mast IBITaINCh JIOBUTH Iycel, IPH ycTa-
HOBKe JIOBYIIIKH HallpaBJIeHHe BeTpa ObLIo oro-samamHoe. Ilocie Toro, kax
B Te4YeHHe 3 CyT ITHUIBI He IOJIETAJIH K JaHHOMY MeCTY, OBLIO IIPHHSITO
pellleHHe IIepeHeCTH JIOBYIIKY B IOr0-3alla[JHYI0 JacTh 03epa, Tle Jep:ra-
JINCh yCTOMUYMBEIe CKOIIeHUs B 3-4 Toic. ocobeii. [locie Toro, kak 11 mas
JIOBYIIKa OBbLIA ITepecTaBJIeHa, HAIlpaB/IeHHe BeTpa 12 Mas H3MeHHIOCh Ha
ceBepo-3amajiHoe, a ero cKopocTb cocraBmia 8-10 m/c ¢ mopeiBamu s0 20-
25 m/c, Tycu BHOBB IIepeMeCTI/INCh Ha CeBepo-BOCTOUHOEe IIobepeskbe. JTo-
My CIIOCOGCTBOBAJIO M TO, ITO B peay/bTaTe HATOHHBIX BOJIH HHU3HHA, TIe
HAXOUJIACH JIOBYIIIKA U OTJBIXAJIN I'YCH, oKasasach saTolLleHHoH. Takas
ToTo/Ia Iep:Rasach eIlé 3 CyT, I09TOMY JIOBYIIKY IIPHUIILIOCH CHSITD.

Prrc. 1. Kpacrosobsre kasapxu s sosyrmxe. Vpoummme Kapatay. ®oto K.C.JKasarma.
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[image: image57.jpg]B urrore 6561710 0Ts10BII€HO 29 KPACHO0300BIX Ka3apok (M. TaGJIHILY).

PesyabTaTH OTAOBA KPACHO300KX Ka3apok Branta ruficollis Becuoit 2018 roaa

Konbuo Konbuo OnvHa

Ne | fata otnosa | Mon Bec, kr
(npaBasi nana) | (neeas nana) | kpbina, cM
1 30/04 NA KZ03501 53 -
2 18/05 2 NC KZ03508 49 12
3 18/05 ND KZz03507 46 16
4 18/05 - NF 53 1.85
5 18/05 s) NH KZ03510 53 18
6 18/05 Q NI KZ03509 50 1.55
7 18/05 Q NJ KZ03511 52 17
8 18/05 Q NH KZ03512 46 16
9 18/05 Q NT KZ03502 50 18
10 18/05 s NS KZ03503 53 2
1" 18/05 Q NU KZ03504 48 1.45
12 18/05 3 NV KZ03505 54 19
13 18/05 Q NX KZ03506 585 2
14 18/05 3 NY KZ03513 51 1.65
15 18/05 Q PA KZ03514 50 1.63
16 18/05 Q PB KZ03515 50 18
17 18/05 Q PC KZ03516 51 18
18 18/05 3 PD KZ03517 52 18
19 18/05 Q PF KZ03518 49 1.64
20 18/05 3 Pl KZ03519 53 16
21 18/05 3 PJ KZ03520 525 21
22 18/05 PL KZ03521 51 18
23 18/05 Q PN KZ03522 50 1.55
24 18/05 3 PP KZ03523 49 1.85
25 18/05 Q PS KZ03524 51 1.62
26 18/05 Q PT KZ03525 53 1.65
27 18/05 Q PU KZ03526 48 15
28 18/05 Q PV KZ03528 45 16
29 18/05 Q PX KZ03529 54 15
CpegHee 22: 47.75 1.63
CpepHee I 51.65 1.82

Onna kpacHo30bast kazapka oTyioBiieHa 30 anpens y ceta YupuroBka B
axBaTopun ypounina Kaparay, u sneck ske 18 mas 6b110 moitmano emé 28
rasapok. [Ipmuém 18 mast Bce 28 mruir 6BLIH HAKPBITHL CEThIO 3a OIUH pa3
(puc. 1.). Besomo6bIx U cephix ryceil moiiMaTh He y1aJI0Ch.

VrasamHOe MecTo 0Kasasoch odeHb yaadHbIM. OHO OBLIO BBIOpaHO He
CJIy9IaiiHO, IOCKOJIBKY IIPEICTABJISIIO COO0H MBIC, KOTOPBII BIaBaJICS B 03€-
po Ha 50-70 m. Hecmorpst Ha 61130cTh HACEJIEHHOIO IIyHKTA, JIIOAU U K-
BOTHBI€ 3JIeCb OTCYTCTBOBAJIN, TAK KAK B I0KHOM YACTH 03epa IPOXOIUT IIPO-
duaumpoBaHHas Hopora, KIOBETHL KOTOPOH BecHOM 3aiuTsl Bomoil. IlosTomy
II0JIyOCTPOB (PAKTUIECKH IIPeBpAIldeTCsI B OCTPOB, IUie IYCH U Ka3apKU Iy B-
CTBYIOT ce0si B IIOJIHOH 6e30IIaCHOCTH W HCIIOJIb3YIOT BECHOH JaHHOE MeCTO
JLJIsI OTZBIXA yoKe Ha MIPOTSKeHNN Psifia JIeT HaIllnX HalOJromgeHuit (puc. 2, 3).
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[image: image58.jpg]Prtc. 3. Beaoobrre rycu Anser albifrons sa 6epery ypowmma Kapatay. ®oto VLA 3ybass.

Cpenn 29 OTJI0BJIEHHBIX KPAacHO300bIX Ka3apoK Ha JIOJI0 CAMOK IIPUXO-
nunock 65.5% (19 ocobeit), camioB —34.5 % (10 ocobeii), cpequ KOTOPBIX
Bcero 3 MoJIoJible 0co6u. Y 2 OTJIOBJICHHBIX IITHI] OTMEYEHBI YBeUbs: Y OJI-
HOHI OTCyTCTBOBaJIa TIpaBas Jialla, y JAPYToi Obljaa pasopBaHa IEeperioHKa
MeskIy IMaJbIlaMyu Ha IpaBoii Jale, a Takke HepOpMUPOBaHA JIOKTeBas
KOCTh B palioHe JIOKTeBOTO cycTaBa (BepOSTHO, TIOCJIe IIepesioMa).
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B 6Gacceiine Bepxuero Hpreimna B npemenax Bocrouno-Kasaxcranckoit
obnactu kpacuosobur Calidris ferruginea msBecreH Kak peIKUN IPOJIET-
Hblil Buz. BosbmmHerBo ero Berpeu mpuxoanTes Ha ozepo 3afican (IToss-
roB 1916; Honrymuu 1962; Bepesosuros, Camyces 2003; BepesoBukos,
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Ceaepo-Kasaxcmanckuit 2ocydapemeennviil yugepcumen uat. M. KozviGaesa, ITemponagnosck, Kasaxeman
(E-mail: zuban_ia@mail.ru)

JlMHaMHKA YHCIeHHOCTH ryceii H Ka3apoK Ha HEKOTOPbIX KJII0YeBbIX
MHrpanHoHHBIX y4acTkax Cepepo-Kaszaxcranckoii o61acrtu

CeBepo-KasaxcTanckas 06TacTh SBIAETCS YHHKATGHBIM Y9ACTKOM HA NPOTSKEHHH BCETO CHOHPCKO-
KA3aXCTAHCKO-4ePHOMOPCKO-CPEIH3EMHOMOPCKOTO IPOJIETHOTO MyTH. 3/1eCh eKET0JHO KOHUEHTPHPYIOTCH B
GOJTBIIHX KOTHIECTBAX, Kak [I0GATHHO YTPOKACMELS, TAK H OXOTHHYLH BHIBI IyCell H Ka3apOK BO BPEMS Be-
CeHHHX MHIpPALHii. MHOKECTBO BOJOEMOB OGIACTH, a TAkKe GOJbIIHE IUIOINAIH 3eMelb, BO3IENBIBAEMBIX
U151 BHIPAIITHBAHHS 3ePHOBBIX KY/IHTYP, CO3MAI0T ONTHMATEHBIE YCIOBHS UL OTABIXA H IOTIONHEHHS SHepre-
THHECKHX 3aMIaCOB TIPE/ICTABHTe el PACCMATPHBAEMOR TPYIIIIE! IITHI. B To e BpeMst K HACTOSIIIEMY MOMeH-
Ty B JHTepaType OTCYICTBYIOT CBEJEHHS O MecTaX OCTAHOBOK IITHII Ha TePPHTOPHH PacCMATPHBaeMOH 06-
JIACTH C ONEHKOH TeX YCIOBHH, KOTOPBIE ONPEIeNAOT MPHIHHE! KOHIEHTPAIlHH B HX Mpefenax. B mpencras-
JISHHOH YHTATeIIM PaGoTe IPHBOIHTCS XapaKTEPHCTHKA IBYX KTIOYEBEIX MHTPAITHOHHEIX Y4aCTKOB, PACIIO-
JATAONIHXCA B CeBepo-BOCTOUHOMH acTH 06/1acTH. JlaHa MOTHAL (H3HKO-TeOTpadHIECKas, a TAKKe NPHPO-
‘Has XapaKTePHCTHKA Ka’kJI0TO H3 HHX. B pa3pe3e KOHKDETHOH TepPHTOPHH IpPHBeIeHa HHPOPMAITHA O BHIO-
BOIf CIPYKTYpe, THCITEHHOCTH Tycelf H Ka3apOK H ee JHHAMAKE Ha BECEHHEM IIPOJITe 32 BOCKMIIETHHIH Bpe-
MeHHOH MepHOJ. BEIBIeHA H PACCMOTPEHA POTIh IHKIHIHOCTH THAPOIOTHIECKOTO PEKHMA PacCMATpPHBae-
MBIX Y9aCTKOB B TIPOCTPAHCTBEHHO-GHOTOMHHECKOM PACTIpeIeTeHHH, a TAKKe THCITEHHOH CTPYKTY b IITHII B
TOT HIH HHOH ro1. [IpHBe/IeHa HH(OPMAIHA 10 BHAaM H3 KpacHoH KHHTH.

Kriouestie c106a: TycH, Ka3apKH, MHTDAIHA, THCTEHHOCTb, INIOTHOCTS HACETEHHA, KIIOYEBHIe YIACTKH, MH-
TPAITHOHHEIE OCTAHOBKH.

Beeoeriue

JUnst TePPHTOPHH TeCOCTENHOIT 30HE! Ka3aXCTaHA XapaKTePHO HATHYHe GOMBIIOro KOMTHIECTBA PA3HO-
00pa3HBIX [0 KauecTBY BOZOEMOB [1], UTO cO37aeT GIATONPHATHEIE YCIOBHA UIA OOHTAHHA H MHIPAIHOH-
HBEIX OCTAHOBOK ITHI[ BOJHO-GOTIOTHOTO KoMILIeKca. Ellle cTomeTHe Hasax 5To GBUI CaMblil GOTaThlif 0 KO-
TIHYeCTBY Tycelf H yTOK perHoH EBpasmit [2]. EKeromHo 371ech 3aroTaBIHBAIN COTHH THICAY SHIT IpeICTABH-
Telelt yKa3aHHBIX TPYIII, a TaKKe THICAYH THHAIONIHX H MHTPHpYIOIHX ITHI [3]. Ho Hauapmreecs B XIX B.
XO034ICTBEHHOE OCBOEHHE PacCMATPHBAEMOI TePPHTOPHH, CBA3AHHOE C yBETHUeHHEM YHCIEHHOCTH Hacerle-
HHA, PACHANIKO} LETHHHBIX H 3aleXHBIX 3eMelb H HeyMeDEeHHOH OXOTOif, ONpEeNeHIo 3HAUHTeNbHOE CO-
KpallleHHe KOJIHYeCTBA THe3LIIHXCA H HpoNeTHIX ITHI. Tak, mo MHeHHI0 FO.A. HcakoBa [4], k cepemmHe
XX B. pecypchl BOJOIIIABAIONINX IITHII HA fore 3amanHoii CHOHPH COKpaTHIHCH B 20 pa3. HccleqoBaHHA,
TIpOBeJIeHHEIe B TecocTemH KasaxcTaHa B 1986—1988 IT., OATBEPAHIH IIPOJOJIKEHHE STOTO Ipoliecca [5].

VUHTEIBAsA TO, YTO COKPAIIEHHe YHCIEHHOCTH BOJOMIABAIONIMX IITHII IIPOJOIDKASTCS H 10 HACTOsIIee
BpeMi [6, 7] i To, uTo CeBepo-Ka3axcTaHCKas 0671acTh IPEICTABIIET COGOH TEPPHTOPHIO, Yepe3 KOTOPYIo B
BeCeHHee BpeMs MPOXOHT 3HAUHTENbHEIH II0TOK MHTPHPYIOIIMX Ha CeBep Tycelt H Ka3zapok [8—10], H3yde-
HHe 0COGEHHOCTEH HX pacHpe/ielleHHs [0 TEPPHTOPHH, MECT KOHIIEHTPAlHH, YHCIEHHOCTH H IHHAMHKH B
MHOTOIIETHEM aclleKTe, IIO3BOJIHT PeIIHTh MHOTHE BONPOCH, OTBETa Ha KOTOPHIe JI0 CHX IOp HeT. B mporec-
Ce MOHHTOPHHIOBBIX PaGoT, IPOBOMMEIX HAMH 3a IepHox 2011-2018 IT., GBI BEIABIEH P HOBBIX KITIOUe-
BBIX MHTPALJHOHHBIX yJaCTKOB, KOTOpHIE IIPeICTABIMAIOT COOO0I BaKHOE 3HAUEHHe B JKH3HH NTHI. B JaHHOI
paboTe PaCCMOTPEHO COBPeMEHHOE COCTOSHHE HEKOTOPHIX H3 HHX, a TAKKe HX POIb B COXPAHEHHH GHONO-
THYECKOT0 Pa3HOOGPa3H.

Mamepuane: u memoow: uccredoeanus

Martepnan coGpaH aBTOpaMH B X0Jle TIONIeBBIX SKCIeAHIHi B 20112018 IT., B paMKaX pealH3allHH ps-
Jn1a mpoexToB: 2011 «CokpaleHHe Yrpo3 OT HelleTalbHOH OXOTHI I BOJOIUIABAIOIIMX IITHI[ Ha ceBepe Ka-
3axcTaHa» (AEWA/ACBEK): MOHHTOPHHT KTIOUeBBIX MecToOOHTaHHI caBkH B Kasaxcrame (Conservation
Leadership Programme (CLP), Ornithological Society of the Middle East, the Caucasus and Central Asia
(OSME); «Pa3paGoTka CHCTeMbl MOHHTOPHHTA H YIPABIeHHA MOMYIANHAMH OXOTHHUBHX H PEIKHX BOJO-
TnaBaromux nTHI B KaszaxcTame» (KomuteT Haykn MOH PK): «Research on a Condition of Populations of
Geese and Brents during Migration and Nesting in the Conditions of the North Kazakhstan Area» (Rufford
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fund): «Pa3putHe cetn Gepasoummra B CeBepo-Ka3saxcTaHckoif oGmacTm» (KazaXCTaHCKOe HAIHOHATBHOE
Teorpaduyeckoe o6mecTBo), Studying rare and hunting species of geese and branta in the North of Kazakh-
stan and creation of monitoring system and set of actions for their protection (Rufford fund). Studying the
states of populations of rare and hunting species of geese and branta in the North of Kazakhstan (using GIS
technologies, aerial photography and satellite telemetry) and creation of monitoring system and set of actions
for their protection (KomuteT Haykn MOH PK). BobImoit BKI1aj B cGop IpeICTaBIIeHHOr 0 MaTepHaNa B pas-
Hble TOIbl NOMHMO aBTOPOB BHECIH HpemoiaBaTelH Kadenpsl «buomorms» CKIV mm. M. Ko3sbiGaea
(C.I'. Taitaun, C.B. I'y6uH, A B. KpacHHKOB), a TaKkKe COTPYIHHK Ka3aXCTaHCKOIH ACCOIHAIIHH COXPaHEHHS
6HopaszHo06pasma A.FO. THMOIIEHKO.

JUns OLEHKH YHCIEHHOCTH H ONpe/ieleHHs BHIOBOTO COCTABAa MHIPHPYIOIIHX CTaif Iyceil H Ka3apok B
BECEHHHIT IEPHOJ HCTIONb30BANCA METOJ, H3TI0KEeHHbI B «(IHCTPYKIHAX IO IOIeBOMY MOHHTOPHHIY Iycs
THCKYIBKE» [11] H aJaNTHPOBAHHELT HAMH /IS JaHHOTO PETHOHA MO3XKe [5]. B LemoM, MeTOHKA OCHOBEI-
Bajach Ha IPAMBIX MOJCYeTaX OOIIEro KOMHIecTBa ITHII (C HCIIONb30BaHHeM GHHOKIIe H HOJ30PHEIX TPY0),
BO BPeMsI BBITIETA H3 03D B PAHHHE YTPEHHHe H BedePHHE Jachl Ha MecTa KOPMeXKH.

Pesynomamot ucciedoeaniis u ux o6cysicoenie

Bosevuuenckuii muepayuonsiti ydacnmox. TepPHTOPHA PAcIONOXKeHa B BOCTOYHOH YacTH OOGIAcTH,
BJONB TpaHHIE! ¢ Poccuiickoit denepaneii (OMcKas o61acTh). OGIIas IITOMaab HCIONb3yeMBIX I'YCAMH H
Ka3apKaMH yJacTKOB COCTABIAeT OKOIO 10,5 ThIC. T, a B TOJIBI OOIIEro CHILKEHHs YPOBHSA BOJBI COKpaIaeT-
cs 10 1,5-2 ThIc. Ta. OCHOBHYIO 4acTh YrOAHil 3aHHMAIOT CelIbCKOXO3SHCTBeHHEIE (0 60 %), 3aceBaeMble
TIPEeHMYIIECTBEHHO 3ePHOBBIMH KYIBTypPaMH, peXke PancoM Brassicanapus W TbHOM Linum usitatissimum.
KoJIKH HeMHOTOYHCTIeHHE!. CTelHbIe H TyTOBBIe YIACTKH COXPAHHIHCH B OKPECTHOCTSX HACETEHHBIX IyHK-
TOB, BOKPYT JPEBECHO-KYCTAPHHKOBOII PAaCTHTETbHOCTH. IIOBEPXHOCTh y4acTKa CTaGOBONHHCTAsA. B BeceH-
Hee BpeMs B IOHIDKEHHAX penbea 06pa3yloTCs MHOTOUHCIEHHEIE Pa3NHBEL. KpyIHEe BOJOEMBI IPe/ICTaB-
IIeHBI 03epaMH AlbBa i KembTecop. IlepBoe — IpecHoe, G0pIOPHO-KYPTHHHOTO THIIA, C yJaCTKAMH BHYT-
PHO3EPHBIX CIUIABHH. B IIepHOJ BBICOKOTO YPOBHS BOJHOTO 3epKala Pa3lIHBAETCA 10 HH3HHE BOCTOUHEE C.
ATbBa, 00pa3ys MeNKOBObS BIOTH Gepera. O3. KembTecop — ropbko-COIeHOro THIA. MenKoBOIHOE, C TIo-
TIOTHMH GeperaMu. B 3acyIITHBbIe TOBI IIOMIAMs COKpAIIAeTca B 4—5 pa3. B MHOTOBOIHEIE pa3IHBAeTC,
06pasys GoJIbIIHe IUTOMAIH MeTKOBOHH. OKPeCTHOCTH B TaKHe TOJII 3a007I0UeHEL

B nepHo MHTPALHil JaHHAsS TePPHTOPHS HPEICTaBIAET XOPOIIHe YCIOBHS A1 OTAbIXA H KOPMICHHS
Tyceit. Huskuit GakTop GeCIIOKOHCTBA, MHOXECTBO Pa3THBOB PAIOM C KOPMOBBIMH IOTISAMH, 00€CIIEYHBAIOT
KOHIeHTpalHio nTHI. Haumzas ¢ 2011 roga Ha JaHHOM ydJacTKe yduTeHO 212913 ocoGeif 4eTEIpeX BHIOB
Tycel H Ka3apoK, CpelH KOTOPHIX 1011 BHA0B H3 KpacHOI KHHTH, B CpelHeM, COCTaBIAeT 2,3 + 2,66 %.

Bo Bce oI HaGMIOIeHH T JOMHHHpYIOIIee MOJI0KeHHe Ha MHTDAI[HOHHOM YJacTKe 3aHHMal Gelomo-
Gblif rych Anser albifions (pHc. 1). ETo cpelHAs eXeroJHas YHCIEHHOCTh COCTaBHIA 29474 + 28051 0cobb,
HH 97,3 £ 2,5 % 0T 061eif YHCIeHHOCTH OCTaHABIIHBAOIIHXCS 3/1eCh IITHI PACCMATPHBAaeMO TPYIIIIEL.

MaxkcHManbHas YHCIEHHOCTh BHIa oTMedeHa B 2011 1. — 70200 ocoGeif. Bropoe MecTo BO Bce TOIBI
3aHHMana KpacHo300as Kasapka Branta ruficollis, Nomi KoTopoil B OOMIHX CKOIUIEHHAX COCTaBHIA
2,2+2,6%. Ha ocTanpHBle BHIBI Tycelf IPHXOIHMTCA HEe3HAUHTENbHOE KOIHYECTBO, COOTBETCTBEHHO, HA
IHCKYIEKY Anser erythropus — 0,02 + 0,05 %, a Ha ceporo rycst Anser anser — 0,4 + 1,1 % (pHc. 2).

CpeqHAsA eXerofHasd MIOTHOCTh MHTPHPYIOIIHX Tyceif H Ka3apoK Ha BeceHHeM IIpOJieTe COCTaBHIA
3456,4 +3279,5 0c06./100 ra, a BHI0B H3 KpacHoi KHHTH — 155,5 + 228,5 ocoGeli Ha Ty ke IIOIMANb.

VI3MeHeHHs THIPONOTHYECKOTO PEKHMA 03ep HeIOCPEICTBEHHO OTpaXaeTcs Ha UHCIEHHOCTH
OCTAHABTHBAIOMIHXCA NPEACTABHTENEH PaCCMATPHBAEMEIX IPYMI. Tak, B TOXbI OGIIETO CHIDKEHHS YPOBHSA
BOJHOTO 3epkana, ¢ 2011 mo 2015 rr., Ha 03. KembTecop OHa CHIBHO COKpaTHIachk. OJHAKoO, MOCHe €ro
OUepeJTHOTO HANOTHEHHA H IIOCTEeTYIONIEr0 BOCCTAHOBIEHHSA DACTHTENHHBIX COOOIIECTB, BHOBh CTAalo
TIpHBIEKaTh GONBIIYI0 MAcCy MHTPHPYIONIHX Tyceff H Kka3apok. B 2018 TI. 31ech 3aperHCTPHPOBAHO
PeKopIHOe KONHYECTBO IITHIT 3a Bce TOIBI — 53684 0COGH. B IIPOTHBOMONIOKHOCTE NPeIBIYIIEMY BOXO-
eMy, 03epo ATIbBA CITy)KHT MeCTOM OCTAHOBKH 3HAUHTENHHOTO UHCIA MHTPHPYIOIIHX IITHI[ HMEHHO B TOIBI
JIeTIPECCHH YPOBHS BOJHOTO 3epKanma. I1o Mepe HANOTHEHHs KOTIOBHHEI OHO yIPAauHBAeT CBOE 3HAUEHHE
BBH]Y YCHIHBAIONIETO (aKTopa GecIoKoicTBa CO CTOPOHEI PEIGOTOBOB. MakcHMAaIbHAA YHCIEHHOCTh IITHIT
Ha JJaHHOM o3epe OTMedeHa HaMH B 2011 u B 2012 1T., o 70708 1 48772 0COGH COOTBETCTBEHHO. MaKcH-
MarbHOe KOIIHIecTBO KPacH03000H Kka3apku Branta ruficollis Ha TaHHOM BoJoeMe TaKxKe OTMedeHo B 2012
T. — 3520 ocoGeit, HIH 7,2 % OT oGIIIelf YHCIEHHOCTH BCeX BHJIOB Iyceif.
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Pucynrok 1. UncneHHOCTB I'yce H Ka3apok pofa Anser H Branta
‘Ha BO3BBIIIICHCKOM MHTPAITHOHHOM ydacTke B 2011-2018 1T.
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PucyHOK 2. COOTHOIIEHHE YHCIIEHHOCTH Iyceif H Ka3apok poja Anser H Branta
‘Ha BO3BBIIIICHCKOM MHIPAITHOHHOM ydacTke B 2011-2018 1T.

Coeemckuii muzpayuonHeiii y4acmox. TepPHTOPHA HaXOIHTICA B IIEHTPATBHOH YacTH OONACTH B
Tpezenax 2 aIMHHHCTPATHBHEIX paioHOB: CMHpHOBcKoro H M. JKymaGaeBa. Ha 3amaje kpaiiHeil Toukoif
sBIAeTcA ¢. Yepkacckoe, a Ha BOCTOKe — c. Kockons; Ha fore ¢. KupoBo, a Ha ceBepe — c. TamaHckoe. ITo
TUTOMAIH 3aHHMAeT OKoJo 120 ThIC. Ta H HMeeT CTaGOBOMHHCTYIO IOBEPXHOCTE, C GOBIINM KOTHYECTBOM
HH3HH, 3aHATHIX GOIOTAaMH. B BeceHHHI IIepHOI BCe HI3HHBI, B TOM YHCIe H B IpeeaX 3ePHOBBIX HOTeH,
3aIONHAOTCS BOJOH H 00pasyioT IYCTYIO CeTh MENKOBOJHBIX YYACTKOB, GIArONPHATHBIX IA OCTAHOBOK
Tyceif. B MHOTOBOJHBIE TOJBI PAacCMaIpHBaeMass TEPPHTOPHA TPYIHONPOXOJHMA I ABTOMOGHIBHOTO
TPAHCIIOPTA, UTO IIOBHIIIACT ee 3HAYMMOCTh KaK KIIOUeBOH OCTAHOBKH. KpoMe HH3HH H GOIOT HMeeTcs
Gomee 20 MeNKHX H KPYIHEIX 03€p, IIPEHMYIIECTBEHHO MPECHBIX, KOTOPhle HCIOb3YIOTCA NTHIAMH IS
HOYeBOK H OTABIXA. ECTeCTBeHHas JPeBeCHO-KYCTAPHHKOBAS PACTHTEIHHOCTh IPAKTHUECKH OTCYICTBYET.
BIoIs JOpOT H YACTHYHO MeXy 3ePHOBEIX IOJelf HMEIOTCS JeCHBle IONOCHL. 3HAUHTeNbHAs YacTh
paccMaTpHBaeMOii TePPHTOPHH HCIONB3yeTCs B CeNbCKOXO3SHCTBEHHOM NPOH3BOACTBE (OKOTO 70 %) H
Tpe/CTaBNeHA TAINHeii, 3aceBaeMOH 3ePHOBBIMH KyNbTYPAMH, peke MACTHUHBIME. JKHBOTHOBOJICTBO
PasBHTO €71a60. OCHOBHYKO 9YacTh IIOTONOBBA KPYIHOPOTATOTO CKOTa H OBEIl COCTABIAIOT JKHBOTHBIE
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MeCTHOTO HaceleHHs. HacelleHHbIe IyHKTHI IIPEHMYIeCTBEHHO MelKHe, 3 HCKTIoUeHHeM cel UepKacckoe,
KotoBckoe H COBETCKOE, IIO3TOMY CTelleHb XO3SiiCTBEHHOTO BIIMSHHSA HACENEHHA B IIEPHOI BECEHHETO
TpoJeTa Ha ITHI MHHHMAaJbHasi. Bcero a JaHHOM ydacTKe yuTeHo 159834 ocoGH ryceif H Ka3apok, CpefH
KOTOPBIX 17336 ocobeit — 10,8 % — Buael u3 KpacHoif kHHTH. OGIas CpeJHErojoBas ILIOTHOCTB

cocTaBmia 58,8 + 81,3 0c06./100 ra.

TIpaKTHYeCKH BO BCe TOJBI HaOMIOJeHHA (3a HCKIoueHHeM 2015 I.) THAHpYyIOIIee NONOXEeHHe IO
YHCIIEHHOCTH 3aHHMal Genonobslil rych Anser albifrons. Bcero Ha JTaHHOM ydJacTKe 3a 8 JIeT HaGMOJeHHIT
yuTeHo 142492 0coGH JaHHOTO BHJA, a MAKCHMANbHAsd YHCIEHHOCTh OTMedeHa B 2018 . — 54772 ocoGHn
(puc.3). Ero jgoms B oOIeM HACeNeHHH OCTAHABIHBAIOIIMXCS 37eCh Iycell H Ka3apoK COCTABHIA
82,8 +33,7 % (puc. 4). BTopoe MecTo 0 YHCIEHHOCTH 3aHHMaeT KpacHo300as Ka3apka Branta ruficollis. Ee
CpeJHerofloBas J0NA B CKOIUIEHHAX He HpeBBIMAaeT 5,3+6.5%. YHCIEHHOCTh OCTAIBbHBIX BHJIOB

He3Ha4HTelbHa (pHC. 3).
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PucyHOK 4. COOTHOIIEHHE YHCIIEHHOCTH Iyceif H Ka3apok poja Anser H Branta
Ha COBETCKOM MHTPAIHOHHOM yJacTke B 2011-2018 rT.

B mpenenax paccMaTpHBaeMOI0 yJacTKa MOJKHO BBIJETHTh HECKOIBKO CaAMOCTOATENBHBIX, B IIpeenax

KOTOPBIX H IPOHCXOIUT KOHIEHTPAIHs OCHOBHOH MacChl IITHII:
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— Jlemoexa. BeiBmas Qepma coBxo3a «MaifGanbIKCkHiD». PacmonoxkeHa B 6 KM K Or0-BOCTOKY OT
c. Ceft()yTHHO H CTONBKO ke Ha 3aIIaj oT ¢. MaiGansk. B HacTosIee BpeMs COXPAHIIHCE JTHIIb Pa3BaTHHEI
3MaHHi B coopykernuit. C 2014 T., 0 Mepe pocTa o6melt 0GBOJHEHHOCTH TePPHTOPHH 007IACTH, HAYaloCh
3aIloHeHHe HU3HHEI, PacTonokeHHoH B 100—-150 M K ceBepy H 3amajy OT pa3BalHH. B IocieIyromme Toasl
copMHpOBAIICS IIOCTOAHHELH BoZOeM, OGIIel IIIOMaIbIo 0KoIo 160 ra, MEeIKOBOIHBIH, C OOIIHPHBIMH OT-
MelAMH H TPA3AMH. B ceBepHO#t H 3aaIHOM YaCTAX HMEIOTCA YUacTKH porosa Iypha angustifolia 1 Xodek, a
BIIOIb MOGEPeXbA — 3aPOCTH «OyphiHa» Ha HeoOpabaTHBAEMbIX 3eMIX. B CHIY yKa3aHHOTO H TOTO, UTO
BOKPYT HeTro BILIOTHYIO HAXOJSTCS 3ePHOBBIE IO, STOT BOZOEM HAUHHAs C 2016 T. eXeroIHo SBIIETCS Me-
CTOM MAacCOBOH OCTAaHOBKH Iycell H Ka3apok. Bcero 3jech, HauHHas ¢ BecHBI 2016 ., 3apeTHCTpHpOBaHA
50891 ocoGb mpeicTaBHTeNell 3 BHIOB H3 YKa3aHHBIX TIpymn. CpegHis IUIOTHOCTh COCTAaBILIET
10602,3 + 7912,6 0c06./100 ra. YHcIeHHOCTh BHAOB H3 KpacHOil KHHTH, IOCEIAOMHX JaHHY0 TePPHTO-
PHIO H3 TOJIa B TOJI, He CTaGHIIbHA, H HX JIOJI1 B CPeJJHEM He IpeBbImaeT 4,5 + 3.9 %.

— Komoecko-Coeemcxkuii y4acmox. TeppHutopusa oT c. KoToBckoe 10 c. CoBerckoe (0Komo 12 Kum),
wromanso 1200-1300 ra. OTCYTCTBHE APYTHX HACETEHHBIX NMyHKTOB, HH3KAsA XO3AHCTBEHHAA aKTHBHOCTH
HaCeJIeHHs, OGHIIHe 03ep H GOIOT, a TakKe HH3HH C BOJOH H HPOCTO CHIPHIX, B COBOKYIHOCTH C ZOCTYIHBIM
KOPMOM Ha IIOIAX, IPHBIEKAIOT CIOA THICAYH Tyceil. JIAHHEI! yUaCTOK OGHAPYXeH H 00CIe/I0BaH HAMH B
BeceHHHIT epHox 2018 r. Beero 3meck yuTeHo 59043 0coGH ryceif H Ka3apoK 4 BHIOB, CPeIH KOTODBIX
14034 ocobn — Bumbl H3 KpacHoi KHHTH: KpacHO300as KasapKa Branta ruficollis ¥ THCKyIbKa Anser
erythropus. BeposTHeil Bcero, JaHHBIH MHTDAITHOHHEIH Y4acTOK HCIOb3yeTCs NITHIIAMH yXKe He IIepBBIi
TOJ, HO BBH/Y BBICOKOI 3a00I0YeHHOCTH TePPHTOPHH B BeCEHHHII IIEDHOI H OTCYICTBHE NMPOE3KHX JOPOT,
TIOCETHTb €T0 B IpeBIIyIIHe TOIE He IPeI0CTABIATOCh BO3MOKHBIM.

— 03. Kapa6yn u e2o okpecmuocmu. Bitodaer 03. KapaGyn mromaznsio okoro 80 ra, 6onoTa H pasimH-
BEI I0TO-BOCTOUHee ¢. COBeTCKoe H K 3amafy oT ¢. CelihynHHo, obmeit wIomaapo okoro 250 ra. TeppHTo-
PHA ABIAETCA BaXKHOI B 3aCyNITHBBIE TOJIBI, KOTAa GOIBIIAA YacTh BPeMEHHBIX BOJOEMOB Iepechixaer. C
2011 mo 2014 rT. 37ech oTMedeHo 45625 ocobeit 4 BHIOB Tyceil H Ka3apok. CpeHss eXerogHas II0THOCTh
YKa3aHHBIX TPYII Ha BOJOeMax NaHHOI TepPHTOPHH COCTaBHIA 34565 +2875,04 0c06./100 ra. Makch-
MarbHa YHCIeHHOCTh OTMedeHa B 2013 roxy — 24343 oco6H. B mocneyomue rosl, ¢ IOBEIIIEHHEM BOJ-
HOTO 3epKalla Ha 03. KapaGy1T i H3MeHeHHeM CTPYKTYPHI ero 3apocielf, BOXOeM yTPaTHI CBOe 3HaUeHHe Kak
MHTPAIHOHHAS OCTAHOBKA, B CBA3H C Ilepepacipe/ieNeHHeM ITHII Ha Gojlee GarONpHATHBIE YUACTKH C HH3-
KHM (aKTOpoM GecIIoKoficTBa. B ToKe BpeMs PsJI Pa3IHBOB H GOTOT, YIOMAHYTHIX BHIIIE, TYCH IPOIOIKA-
0T HCTIONB30BATh H B HACTOSIIIEE BPEM.

3axnrovenue

TI0ABOAA HTOTH, MOXHO OTMETHTB BEICOKYIO CTElleHb ITACTHYHOCTH NPe/ICTABHTENeH Iycell H Ka3apok,
MHTPHDYIOIIHX depe3 TePPHTOPHIO 00NAacTH. B YaCTHOCTH, pearHpoBaHie Ha KaueCTBEHHOE COCTOSHHE BO-
JI0EMOB H OKPYXAIOIIHX HX KOPMOBBIX YYACTKOB, ONPeeNsiOT MepepacipeseNeHHe NTHI H CTeNeHb HX
KOHIIEHTPAIIHH. DTO, B CBOIO OUepe]b, IPHBOIHT K TOMY, 4TO GIarONPHATHEIE [/ OCTAHOBOK B OJJHOM TOIY
YYACTKH, B CTeYIONIEeM yke MOTYT GhITh MeHee NPHBIeKAaTeIbHBIMH. B pe3ymbTaTe 5TOT0 YHCICHHOCTH Ty-
Celf H Ka3apoOK CHIBHO CHIDKAETCS HITH OHH IONHOCTBIO IIOKHJAIOT TePPHTOPHIO. DTO MOATBEPXKIACTCS Pe-
3ymbTaTaMH BOCHMHIETHHX YY€TOB, OTP@KAlOIIHX CIPYKTYPY pacmpeieNeHHd, a Takke UHCIEHHOCTh Ha
KOHKPETHBIX MHTPAIHOHHBIX YIACTKAX B TOT HIIH HHOiI IOl HAGTIONeHHIL.
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Coarycrik Kazakcran 001bIchIHBIH Keif0ip Herisri KOHbIC y4ackesepinge
Ka3Jap MeH KapalIaKasJap CAHBIHBIH JHHAMHKACHI

Conrycrix KasakcTal 0BIECE Ci6ip-Ka3akcTaH-Kapa Tei3-kepopTaTeHi3 ik YIIIy KOTEIHbIN Gipereif Goriri
Gosemm TaGBUTAmbL MYHIA JKBLT CaBIH KOKTEMIi KOHBIC ay[apy KesiHne KasTap MeH KapamlakasJapIbmH
xahaHIBIK KOHBUTEI Gapa XAaTKAH Typiepi MeH Gipre KocilTiK MaHbI3:l Gap Typlepi kem Meamepre
MOFBIPIaHATEL OGIBICTEH KOITereH Cy KoHMaTape!l, COHIAH-aK Q3K TaKBUIAPIE! 6cipy YIIiH eHTereTin
JKEPIepIiH YIKeH AaTAHZAPE KAPaCTHIPUIEIT OTEIPFAH KYCTAap TOGBI OKLUIEDIHIH AeMAIBICHI MeH
SHEPTETHKATHIK KOPTAPHIH TOMBIKTHIDY YIIH KOTaiTEL K aif Kacaiisl. COHBIMEH KaTap Kasipri yaKsITTa
dneGHeTTe KapaCTHIPBLTBIT OTHIPFAH OGTBICTEIH ayMarbIHIa KYCTApIIBIH as11aMa OPEIHIAPEI XKIHE OMapIBIH
WeriHIe MOFHpIaHy CeGCITepiH AHBKTAHTEH MAPTTAapMsl OCaraiay TYpAmsl MOTIMETTEp 3KOK.
OKBIPMAHIAPFA YCHIHEUTFAH KYMBICTA OB EICTEIH COMTYCTIK-IIBIFBIC GOMiriHIe OpHATACKAH eki Herisri Kemmi-
KOH GeTiMIepiHiH CHIIATTAMACH! KeTTipifeli. OTApIEH PKAHCEHICEHBIE TOTHIK (HHKATBIK-TEOrPAQHATEIK,
COHIali-aK TAGHFH CHIATTAMACEL Oepitefi. HAKTl ayMak CHIBFEEIA TYP KYPEUIEMEL Ka3ap MeH
KapalllakasZap/IblH CAHEI JK9HE OHBIH KOKTEMTi YITYAFI CeTi3 JKBULIBIK YaKBIT Ke3eHIiHIerl IHHaMHKACH
Typams aKmapaT KenTipinmi. KeHiCTIKTIK-GHOTOINTBIK TapaTylaFsl KapacTIDBUIATBIH —GeMMIEpIiH
THIPONOTHATEIK PEXHMIHIH ITHKIUIKTIH, COHNaH-ak COT HeMmece Gacka XBUIIAFBl KYCTAapIBIH CAHIBIK
KYPBUTBIMBIHE POlTi aHBIKTAUIEL KoHE KAPAT/EL. KEBBUT KITAITEI TYprepi GOHEIHIA aKIapaT KeTTipiu.

Kinm ce3dep: Kaslap, Kapallakasiap, KOIIi-KOH, CaHBL THIFBIIBIK, TYHIiHI ayMakrap, KeIIi-KoH
asIIaMaTapEL

LA. Zuban, V.S. Vilkov, M.N. Kalashnikov, K.S. Zhadan

Dynamics of the number of geese and brant geese
in some key migration areas of the North Kazakhstan region

North Kazakhstan region is a unique area throughout the Siberian-Kazakh-Black Sea-Mediterrancan flight
path. Here, both globally threatening and hunting species of geese and brant geese are annually concentrated
in large quantities during spring migrations. Many reservoirs of the region, as well as large areas of land cul-
tivated for growing crops, create optimal conditions for recreation and replenishment of energy reserves of
the representatives of the considered group of birds. At the same time, to date, there is no information in the
literature about the places where the birds stopped on the territory of the considered region, with an assess-
ment of the conditions that determine the causes of concentration within them. In the presented article the two
key migration areas located in the north-east part of the region are described. The complete physiographic, as
well as the natural characteristics of each of them, is given. In the context of a specific territory, information
is provided on the species structure, the number of geese and brant geese, and its dynamics at the spring time
over an cight-year time period. The role of the cyclical nature of the hydrological regime of the considered
areas in the spatial and biotopic distribution, as well as the numerical structure of birds in a given year, has
been identified and considered. Article contains information on species from the Red Book.

Keywords: geese, brant geese, migration, numbers, population density, key arcas, migratory stops.
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Abstract. Nesting and stopping sites between nesting and wintering periods are of great
importance for birds. The disappearance of these places as a result of human activity, the
destruction of wetlands for use in agriculture does not allow birds to feed during the flight, which
causes the death of birds during migration. The article is devoted to observations of migration of
migratory birds of Northern Kazakhstan. The purpose of these observations is to track the
population of birds, places of mass accumulation of migratory birds, wintering places. Modern
satellite telemetry tools are used to monitor the route of movement and the time of stay of birds
in certain local zones. Computer processing of data, stored on the server, allows to map the route,
analyze, model and predict the behavior of birds during migration.

1. Introduction
Scientific and technological progress, in the original form as we know it, laid the Foundation for the
“imaginary” primacy of man over nature and its resources.

Destruction of forests, drainage of swamps under the program for the development of virgin and
fallow lands in Northern Kazakhstan, in order to increase the sown area of grain crops from 1954 to the
80s of the 20th century, led to the chronic degradation of these lands and to negative changes in the
ecological situation in the vast region [1]. To ensure the development of virgin lands, colossal material
and labor resources were involved [2]. The virgin saga was one of the largest projects of the second half
of the 20th century, but together with the beginning of intensive consumption of biosphere resources, it
served as one of the factors of the problem of a sharp increase in anthropogenic impact on the natural
complexes of the region. The negative that is associated with virgin (soil dust storms and the death of
pastures) is the result of a short-sighted policy of that time [3].

In the middle of the 20th century, new practical tasks of an applied nature arose before omithology,
which in many respects changed the whole style and direction of its work. Ecological omithology, the
subject of which is the structure and organization of the system of relationships between birds and their
environment, is becoming a synthetic field of biology that is involved in solving both environmental
and biosphere problems [4]. Among them are international programs such as “Species and its
productivity in the areal”, “Global climatic change”, “Biodiversity conservation”, “Ecological
monitoring” and many others. The overall goal of these programs is to study, conserve and restore
biosphere resources and biological diversity, one of the important components of which are birds [5].

| Content from this work may be used under the terms of the Creative Commons Attribution 3.0 licence. Any further distribution
of this work must maintain attribution to the author(s) and the title of the work, joumal citation and DOL
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2. Ecological monitoring in Kazakhstan

The current program for the development of the agro-industrial complex of the Republic of Kazakhstan
contains the tasks for the efficient use of water and land resources of the country [6]. The list of measures
for environmental protection includes measures that contribute to the stabilization and improvement of
the state of ecological systems, conservation of biological diversity, rational use and reproduction of
natural resources. At the same time, the environmental protection package includes technological and
technical measures that can form information systems in the field of environmental protection and
facilitate the provision of environmental information.

Today, new technical tools appear in the arsenal of ornithology. With the help of radar,
fundamentally new phenomena in the ecology of birds were established: the heights and speeds of
migrations, including nocturnal ones, in different parts of the planet, their daily cycle and their
relationship with meteorological factors were determined [4].

Unfortunately, the question of the nature of the migration of birds in Kazakhstan was almost not
subjected to a sufficiently detailed experimental study. Until recently, bird ringing in Kazakhstan was
carried out at only four points: at the “Chokpak” bird ringing station (Western Tien Shan) in the
Astrakhan reserve (Volga river delta, on the Kazakhstan border), in the Naurzum reserve and on the
border of Pavlodar and Novosibirsk regions. An analysis of the available information on the movements
of birds suggests that most of them are built on the basis of visual observations, which, given the vast
territory of Kazakhstan and the small number of observers, cannot provide a complete answer to many
questions regarding bird migration and their nesting [7]. Here we approach the activities of
ornithologists, whose work is based on monitoring and its results.

According to V.S. Nikolaevskiy “Biological monitoring is determining the state of living systems at
all levels of the organization and their response to environmental pollution. In other words, it is a system
for observing, evaluating and predicting changes in the state of biological systems under the impact of
anthropogenic influences” [8].

According to N.F. Reimers “Biological monitoring is tracking of biological objects (the presence of
species, their state, the appearance of random introducers, etc.) and environmental quality assessment
using bioindicators” [8].

In relation to ornithology, the main tasks of ornithological monitoring are:

- finding out the number, density, and species composition of the bird population;

- determination of the concentrations, routes, and timing of their migrations;

- to determine the changes in bird populations, their causes and the identification of sources of
impacts.

The construction of any ecosystem model begins, as a rule, with the organization of operational and
consistent access to arrays of primary data from field research. The nature and mechanism of
summarizing information about the environmental situation and situation when moving along
hierarchical levels of the monitoring system is determined using the concept of an information portrait
of the environmental situation. The latter is a set of graphically represented spatially distributed data
characterizing the ecological situation in a certain territory, together with the cartographic basis of the
area [9]. At the same time, the process of data collection and processing requires automation in
connection with their large volumes for a certain time interval.

To address the issue of automating the collection, storage and processing of data, a set of tools is
needed, including satellite telemetry tools, data transfer tools and technologies, a computer system for
analyzing, processing and forecasting based on the data received.

The computer system, included in the monitoring system, proposed by Yu.A. Israel in 1984 [4], can
be represented as an information system. The classic block diagram is shown in Figure 1.

The general scheme of the monitoring system of migratory birds of Northern Kazakhstan can be
presented as follows (figure 2).

©




[image: image77.jpg]ICMSIT 2020 1OP Publishing
Journal of Physics: Conference Series 1515(2020) 032075  doi:10.1088/1742-6596/1515/3/032075

Information system (monitoring) | Control

Observations

Environmental
Quality Managernent|

- i #
Forscast of state. i ,ﬁl}‘e'é?:ﬁ"im | A 5
| A
i
Figure 1. Block diagram of the monitoring Figure 2. Monitoring system.

system [Israel, 1984].

3. The architectural content of the monitoring system

Satellite telemetry opens up new possibilities for tracking bird routes and exploring their migration
paths, which are unattainable with other methods. Modern trackers allow to get a continuous history of
bird movements, providing data on the migration path, speed and duration of intermediate stops during
flights. The long period of operation of satellite transmitters6 that use solar panels as a power source
allows for long-term research, during which it is possible to determine the accuracy of certain migration
routes and points of intermediate stops for several years.

In our study, the OrniTrack-N44 solar-powered neck collar [10] was used as a tracker for large
species of geese. The GPS-GSM tracker has a waterproof case, equipped with three high-performance
solar panels that power the internal lithium-polymer battery with protection against overcharging.
Tracker flash memory of 128 MB capable of storing nearly 2,000,000 entries. The record contains the
following data: UTC date and time, GPS position, GPS altitude, speed, direction, HDOP, battery
voltage, battery charging current, instant acceleration (3 axes), temperature, magnetic field strength (3
axes) [11]. For observations, as soon as possible, 10 birds were equipped with trackers (figure 3).

Figure 3. Equipping a bird with a tracker.

Data from the tracker is collected and stored on the basis of the Glosendas (Global Location & Sensor
Data Acquisition Systems) company's servers. The company provides customized solutions for
collecting, transmitting, storing and processing data around the world. Tracker data is exported at
intervals of 600 to 2073600 seconds by GSM.

Current trends in the development of computer technology make it unreasonable for the labor of each
particular ornithologist or group of researchers to develop their own versions of the DBMS, GIS or
Expert systems, since there are numerous versions of the appropriate packages and tool environments
on the software market that differ only in the set of functions and capabilities, the internal
implementation technique and cost [12].

On the Glosendas website, you can select the desired tracker and track movement data. The site
allows exporting data values in a territorial context in separate files of the required format to a local
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computer or server. In addition, for the visual display of data on a cartographic substrate, the site has a
map from Google Maps (figure 4).

Yepaa
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Figure 4. Bird route on the map according to the tracker.

The data stored after export is subjected to primary processing based on algorithms for converting
and splitting data into the required format. It should be noted that the data is large. From the moment
the first data was transmitted (mid-April 2019) and until mid-January 2020, only 1 tracker data is about
350 MB of information. Moreover, the data for the first 3 months alone represents more than 1,050,000
records in the database (MS Excel 2007 limits the downloaded data file to 92 MB or 1,048,576 records).
Processing this amount of data occurs in stages.

Here is a block of code for converting tracker data from a .CSV file for subsequent processing using
VBA MS Excel 2007:

Worksheets("Sheetl"). Activate
Fori=1To 1048576
x = Sheets("Sheetl").Cells(i, 1)

k= Len(x)

m=1

I=0

qg=1

Forj=1Tok

y = CStr(Mid(x, j, 1))
Ify=","Then
I=j-1

+1
== CStr(Mid(x, m, j - 1-m))
Sheets("Sheet2").Cells(i, ) = CStr(z)

m=j
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After that, the analytical process of data processing based on the available data begins. This process
includes data analysis at the sites where the bird spends the longest during nesting and wintering, as well
as at feeding sites along the bird. These data can be tracked on the basis of indicators such as time, the
position of the bird relative to the spatial coordinates, the coordinates of various waterbodies, etc.

For example, when we enlarge the map, we can see the route of movement, and, therefore, by entering
the restrictions and highlight areas for research, to find out the time the bird spent in a given sector of
the region (figure 5).

Figure 5. Route for moving a bird in a given region.

A group of analysts is engaged in modeling and mathematical processing of multidimensional
observations, based on computer processing of data. The system includes a library of mathematical
methods that synthesize a set of decision rules (a team of analysts) to assess the quality of the ecosystem
and analyze the cause-effect relationships of this assessment with environmental factors in the region.
Subsequently, routes that are most dangerous for migratory birds are identified, a forecast is made on
their number. The construction of private and integrated ornithological monitoring maps based on
estimated and predicted spatial models is camried out through the systematization, grouping and
classification of multidimensional information stored in the database.

4. Conclusion

Obtaining objective data on the status of monitoring species is possible provided that the observations
are carried out in the most characteristic habitats typical for each species, allowing them to fully realize
their biological potential - to maintain the population size at the optimal level, to occupy the maximum
area of the most habitable ecosystem types.

The informational and analytical system is designed to automate the process of collecting, storing,
processing and presenting information on the state of the environment of migratory birds of Northern
Kazakhstan. The system is the main link in the environmental management system for ornithologists in
the northern region of the country.

All this ultimately allows for management decisions to protect the environment and habitats of
migratory birds.
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Abstract The article presents the results of monitoring studies on the population dynamies of
goose species at one of the largest stopover sites in Northern Kazakhstan during the springs of 2011-2018. Com-
parative analysis of the phenological phases at the beginning and end of migration over a S0-year period is con-
ducted and changes in timing of migration for the studied groups are established. Data on the number of flocks
at various stages of the migration process arc presented. Authors revealed characteristics of the distribution of
birds in the dircetions of migration through the region associated with the presence of various migration strate-
gics. Based on the distribution and number of geese in the region for rest and feeding, key zones with character-
istics of their natural and anthropogenic state were identificd. It has been established that water bodics and large
arcas have optimal conditions for rest and replenishment of energy reserves for the birds.

Keywords: geese, brants, features of migrations, migration stops, numbers

Osszefoglalis A cikk egy Eszak-Kazahsztinban végzett monitoring vizsgalat eredményeit mutatja be, amelyben
ldfajok populéciodinamikéjsnak alakulisat kévették nyomon 2011-2018 kezstt, a tavaszi idészakban az egyik
legnagyobb kiterjedésii éldhelyen. Osszehasonlité elemzést is végeztek egy 50 éves iddszakon t, hogy kimutas-
sik a vonulds kezdeti és végsé iddpontjt és az ezekben bekovetkezett valtozisokat a vizsgalt csoportok esetén.
A cikk taglalja az 4lloményok széménak alakulésit is a vonulés killonbszd fizisaiban. A szerz8k feltértak a ma-
darak egyes vonuldsi irényok kézbtti megoszldsanak sajétosségait a killonbszd vomulsi stratégidkkal dsszefiig-
gésben. A pihens- és taplilkozshelyként is hasznilt vizsgalati régicban a ludak sz&mén és eloszlésin alapulva
azonositottik a kulesfontossagu teriileteket, valamint rogzitették ezek természetességi llapotat, az esetleges ant-
ropogén jelleget is beleértve. Megallapitottik, hogy a viztesteken és a nagy kiterjedésii teriileteken fennalld kor-
nyezeti feltételek optimalisak a madarak széméra mind a pihenéshez, mind a téplélkozishoz.

Kulesszavak: Iudak, Branta, vomulasi jellemzék, pibenshelyek, egyedszamok
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Introduction

The territory of the forest-steppe zone of Kazakhstan is characterized by the presence of
a large number of water bodies in various quality (Filonec 1974), which creates favorable
conditions as habitat and migratory stops for birds in the wetland complex (Cresswell et al.
1999, Yerokhov 2006, 2013).
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A century ago, it was the richest region of Eurasia regarding the number of geese and
ducks (Yanushevich & Zolotareva 1947). Every year, hundreds of thousands of eggs of rep-
resentatives of these groups were harvested here, as well as thousands of molting and mi-
grating birds were hunted (Yanushevich 1940). At the beginning of the 19* century, the eco-
nomic development of the territory, associated with an increase in the population, plowing
of virgin and fallow lands and excessive hunting, caused a significant reduction in the num-
ber of breeding and migratory birds. According to Isakov (1969) waterfowl resources de-
creased by 20 times at the middle of the 20* century in the south of Western Siberia. Stud-
ies conducted in the forest-steppe of Kazakhstan in 19861988 confirmed the continuation
of this process (Vilkov 1989).

Considering that the reduction in the number of waterfowl continues to the present (Ro-
zenfeld er al. 2016, Cuthbert e al. 2018) and the fact that the North Kazakhstan region is an
area through which significant flocks of geese migrate to the north in spring (Lorentsen et al.
1998, Vilkov 2011, Cranswick er al. 2012, Zuban’ & Vilkov 2015, R. Cuthbert e al. 2017,
Vilkov et al. 2017), the study of their distribution in the region including dynamics of abun-
dance in the long-term will allow us to answer many questions.

The hypothesis, that the authors adhered to when conducting the research, was that the
species composition, abundance, phenology and distribution of geese over the territory de-
pend on the conditions of a particular year, but the main stopping places remain constant,
that is favorable for carrying out protective measures. During the monitoring work carried
out by us in the period 2011-2018, a number of new key migration sites were identified that
are important for geese. In this paper we discuss the current condition of such sites, as well
as their role in preserving biological diversity.

Methods

This section summarizes the materials obtained by the authors during many years of field
research on the migration of geese in the North Kazakhstan region (hereafter NKR). During
the field works, authors researched almost the entire forest-steppe part of the NKR: the total
length of the routes was more than 10 thousand km, more than 320 lakes, swamps and tem-
porary water bodies on grain fields (meltwater) were examined (Figure I).

Determination of species composition and population assessment

‘Water bodies were examined using direct observations, where all birds were identified to a
species level and counted. In order to estimate the number and determine the species com-
position of migrating flocks of geese in the spring, authors used the method set out in the
“Instructions for field monitoring of the Lesser White-fronted Goose™ (Tolvanen ez al. 1999,
Cuthbert & Aarvak 2017). In general, the methodology included determining the total num-
ber of geese departing from the lakes in the early morning and evening hours at the plac-
es of feeding, by counting them directly. The following optical instruments were used for
counting: binoculars Bushnell (magnification 10x50) and telescopes Viking (magnification
200%80).
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Figure 1. Map of the main surveyed lakes
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The species composition of birds, in case of insufficient visibility in the morning, was clari-
fied by identifying birds in flocks returning to the lakes from their feeding places in the middle
of the day. In addition to the determination of the species, authors widely used photographing
of flying flocks, with further detailed analysis of photographs, which made it possible to avoid
errors in the identification of birds (Rozenfeld et al. 2016). Since photographing can only be
done during daylight hours, samples were taken throughout the day from different parts of the
cluster, both on the feeding fields and on daytime rest areas, trying to get as many photos of
birds as possible. The series of photographs were taken of different parts of the flocks, since
especially the large ones have a complex structure, due to the fact that small species (Lesser
‘White-fronted Goose Anser erythropus (Linnaeus, 1758) — hereafter LWfG — or Red-breasted
Goose Branta ruficollis (Pallas, 1769) — hereafter RBG) often fly either in the center or along
the periphery, forming their own flock inside the main one.

Study of the migration path

To determine the boundaries of key stops and migration terms, as well as the timing of work,
authors used information on the movement of RBG marked with GSM trackers based on Gy-
dan (2012), Taimyr (2013) and Yamal (2014) (Vangeluwe et al. 2012, Rozenfeld et al. 2016).
In addition, we used data on the movements of 9 LWfG, marked with ARGOS satellite trans-
mitters in the east of the Bolshezemelskaya tundra in 2012-2014 (Rozenfeld, personal com-
ment), as well as available information in Internet sources on the results of satellite tracking of
the White-fronted Goose Anser albifions (Scopoli, 1769) — hereafter WfG — (www.blessgans.
de) and LWfG (www.piskulka.net). To determine the timing of the start of monitoring work, we
compared polling data and satellite tracking data. When analyzing the dynamics of migration,
in order to avoid obtaining a biased trend, we used counting data for a 5-day period of time.
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Statistical analysis
Statistical data processing was carried out using the computer program Microsoft Excel
2010. Statistical analysis was carried out using Student’s t-test.

Results

Phenology of migration

In the course of observations, we found that the spring migration of Greylag Goose Anser
anser (Linnaeus, 1758) — hereafter GIG — in the territory of NKR began between the third
week of March and the first week of April. Analysis of the first GIG arrival during 2009—
2018 showed an average date of March 27. The earliest date for the appearance of single in-
dividuals in this territory was March 20-21.

During this period of the year, almost all water bodies are still covered with ice, and there is
still quite a lot of snow around them, with thawed patches beginning to appear on natural el-
evations of the relief. Considering the timing of the arrival of the first birds in relation to the
transition of daily average temperatures through 0 °C to positive, it was found that this de-
pendence is negative (-0.67), since in 2014 and 2016 the birds arrived at the studied region lat-
er than the optimal conditions were formed, and in the remaining 8 years — earlier (Figure 2).

Early arrival for Northern Kazakhstan also includes Bean Goose Anser fabalis (Latham,
1787) —hereafter BN — which appears during the spring migration at about the same time as
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Figure 2. Dynamics of spring arrival of GIG to the NKR in 2009-2018
2.dbra A nyarilud tavaszi érkezésének alakulasa az észak-kazahsztani régioban 2009 és 2018 kozott
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the GIG. 3 subspecies of Anser fabalis are reliably found in the region: 4. f fabalis, A. f. ros-
sicus and A. f middendorifii. The migration of the species is practically not pronounced and
irregular on the territory of the North Kazakhstan region.

The first registrations of WG in the region are timed to the beginning of the second week
of April. Their arrival coincides with the period of transition of average daily temperatures
through the mark of + 5-8 °C. These temperature indicators determine the partial melting of
snow from the ground, the formation of temporary water bodies, the beginning of the growth
of coastal vegetation, thereby ensuring unhindered access of birds to feed. Simultaneously
with the appearance of WfG on the span, the mass migration of GIG begins. And from late
April, an increase in the flow of migratory WG has been observed. By May 5-10, its inten-
sity reaches its peak, after which the numbers decline and by the 20* of May the migration
almost completely ends. Individuals or small flocks (3-30 specimens) of this species are re-
corded until the end of May (Table 1).

Migration of LWfG and RBG begins at approximately the same time, starting from the end
of the second decade of April. At the beginning of migration, RBG fly in small flocks of 5-15
individuals, often in joint flocks with the WfG. From the end of the third decade of April, the
migration rate of the RBG increases, reaching its maximum by the second decade of May. At
this time, single-species flocks, forming separate clusters from 200 to 1000 birds on the pe-
riphery of flocks of WfG, are more often registered. Often migrating RBG stay on the territory
of the region until the end of May, and in some years, they can be found until the first decade
of June. At the same time, in the 60s—70s of the 20 century, the RBG were not registered for
the territory during the spring migration. At that time, only isolated observations of this species
were known in various parts of the region in the autumn period (Drobovtsev 1976).

The analysis of the data available in the literature on the migration dates of the WG and GIG
for 1966 and our data indicates a shift in the dates of the first registration compared to earlier
periods (Table 2). So, for example, according to data of Drobovtsev (1972), the average date
of arrival of the first individuals of GIG in 1966-1969 accounted for 13 days earlier. A similar
situation is observed for the WfG — the average dates of the first registration shifted by 9 days
(Table 3). Accordingly, there was a shift in the timing of the end of the migration of the GIG,
which now ends 6 days earlier. WG migration also ends 5 days earlier.

Table 1. Phenology of the main phases of the spring migration of geese in the NKR according to
observations in 2009-2018

1.tdbldzat A ludak fobb tavaszi vonulasi fazisainak fenologiaja az észak-kazahsztani régioban tett
megfigyelések szerint 2009 és 2018 kozott

Terms of migration
Species March April May
1 1l n 1 1

Anser anser
Anser fabalis |

Anser albifrons |
Anser erythropus
Branta ruficollis
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Table2.  Dates of spring migration of GIG on the territory of the NKR in 1966-2018
2.tdbldzat A nyari ludak tavaszi vonulasanak idépontjai az észak-kazahsztani régioban 1966 és 2018

kozott
Research period 1966-1969 (Sokolov, 2005) 2009-2018 (Our data)
first registration 09.04+2.65 28.03+4.9
last registration 03.05+2.8 27.04+3.5

Table3.  Dates of spring migration of WfG on the territory of the NKR in 1966-2018
3.tdbldzat A nagy lilikek tavaszi vonulasanak idépontjai az észak-kazahsztani régioban 1966 és 2018

kozott
Research period 1966-1969 (Sokolov, 2005) 2009-2018 (Our data)
first registration 20.04+6.4 11.04+4.6
last registration 31.05+6.7 26.05+5.9

Direction of migration

The main stream of arctic geese follows the valley of the river Ishim. A significant part of it,
up to the city of Petropavlovsk, deviates in the northeast direction (96.8% of the total num-
ber of flocks). Then, broad fronts (about 100 km) of birds fly along the floodplain of the dry
river Kamyshlovka to the borders with the Omsk and Tyumen regions of the Russian Fede-
ration. The dominance of the general direction is most likely determined by clearly defined
landmarks along the Kamyshlovka river bed, as well as by the location of the end points of
the route, i.e. — the tundra zone in the area of the peninsulas Gydan, Taimyr and others. The
total width of the migration route of geese in the spring within the region is about 470 km.
For GIG during the spring migration period, the northern direction of the migration is more
characteristic (Figure 3).

The cases of emigration of geese (in the south-western direction) during the period of
our observations were noted only once on May 1, 2014, and were associated with increased
winds of the northern points, with gusts of up to 25 m/s and heavy precipitation in the form
of snow.

Seasonal dynamics of migration

According to the results of visual observations conducted in the spring seasons of 2011—
2016, 1,710,125 individuals of geese were counted. Considering the seasonal dynamics of
their migration, it was possible to detect numerous waves (Figure 4) which, by their speci-
ficity, can be combined into two groups: 1. having two main peaks of the migration and 2.
having one peak of the migration or with a not clearly pronounced peak.

So, in 2011 and 2012 the migration took place according to the first variant, when during
the spring two peaks were recorded: in the beginning and in the middle of May. In the re-
maining years, only one upturn was clearly visible, preceded by a mild flow of migrants. In
2014, a sharp increase in the number of migratory birds began from the end of April, and,
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Figure 3. The main directions of spring migration of geese on the territory of NKR
3.dbra A ludak fébb tavaszi vonulasiiranyai az észak-kazahsztani régioban
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Figure 4. Seasonal dynamics of spring migration of geese in the NKR in 2011-2016
4.dbra A ludak tavaszi vonulasanak dinamikaja az észak-kazahsztani régioban 2011 és 2016 kozétt
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by the end of the first week of May, reached its maximum for the entire spring. The number
of migrants decreased gradually until the third week of May, only after which the comple-
tion of migration occurred.

The number of migrating birds

Over 8 years of monitoring studies at temporary and fixed points of observation, authors
counted about 2 million individuals of five species of geese (Table 4).

The most common species during the spring migration in all the years was the WfG,
whose share was 94.03% of the total number of recorded geese. The second most abundant
species was the RBG (5.7%). The share of other species of geese is not large and ranges
from 0.17 to 0.0004%.

Analysis of the data in Table 4 shows that the maximum abundance of the studied species
was observed in the water bodies of the region in the period from 2011 to 2014. The main
reason for this, in our opinion, is the drought that began in 2008. Starting from 2015, the
number of geese decreased 4.7 times, and in the spring of 2017 a record low number was
recorded.

For the Red Book species, unstable indicators are also recorded. For example, for the
RBG, the maximum number was recorded in 2011, 2014 and 2018. In the remaining years

Table4.  The number of migrating geese in the spring of 2011-2018 in NKR
4.tdbldzat A vonulé ludak szama a tavaszi idészakokban 2011 és 2018 kézott az észak-kazahsztani

régioban
. Numbers, individual
Species
2011 2012 2013 2014 2015 2016 2017 2018
Anser albifrons | 536,073 | 395,733 | 226,677 | 330,544 | 60,819 | 67,294 | 30593 | 159,108
Anser erythropus 755 385 69 100 8 7 3 120
Anser anser 180 100 195 147 218 586 48 1,729
Anser fabalis 1 1 = = 6 = 1 =
Brantaruficollis | 40,951 | 26,081 | 39,57 | 12,984 | 1764 | 4490 | 1153 | 18,612
Total 577,960 422,300 | 230,898 | 343,775 | 62,815 | 72,377 | 31,798 | 179,659

Table5.  Aggregative behavior of geese during the spring migration on the territory of the NKR in
2011-2017

5. tdbldzat Aludak csapatalkoté magatartasa a tavaszi vonulas soran az észak-kazahsztani régioban
2011 és 2017 kozott

Numbers (individuals) | from 1to 10 from 11to 50 | from 51t0 100 | more than 100

Number of flocks 342(2.7%) 4265 (33.8%) 6542 (51.8%) 1476 (11.7%)
Percentage (%) 15 148 56.5 271
Number of individuals 12,580 122,405 467,099 224,352

Average number of birds
inaflock

7.2+21 28.7+11.3 71.4+14.1 151.6+46.6
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there was a sharp decline in numbers. The maximum number of LWfG during the spring mi-
grations was noted in 2011, 2012 and 2018. From 2015 to 2017 its number remained stably
low, i.e. 3 to 8 individuals per season.

‘When studying the aggregation behavior of birds (Zable 5), it was found that flocks of 50
t0 100 individuals accounted for 56.5% of the registered. Flocks of 11 to 50 individuals ac-
counted for 34% of registrations (14.8% of the population). The proportion of flocks with
more than 100 individuals was 11.7% (27.1% of the total number of migrating birds). Most
of the large clusters (73.2%) were observed in 2011-2012.

Migratory stops

The spread of representatives in the spring period by region and specific areas of large
flocks are subject to annual changes depending on the nature and extent of use of agricul-
tural land, as well as the hydrological regime and meteorological conditions of a particu-
lar season. Using the obtained observation results, we managed to identify 9 their main lo-
calizations (Figure 5).

TOR
\-

ay
1_'1(-.0,5%0\

Figure 5. The main stops of geese of the genus Anser and Branta during spring migration in the
territory of NKR (1 — Kamyshlovskiy migration zone; 2 - Vozvyshenskiy migration zone; 3
— Sovetskiy migration zone; 4 — Shaglytenizskiy migration zone; 5 - Balykty-Karasorskiy
migration zone; 6 - Mengiserskiy migration zone; 7 - Karatau tract; 8 - Tarangul-Sarykolskiy
migration zone; 9 - Timiryazevskiy migration zone)

5.dbra Az Anser és a Branta nemzetségbe tartozo lidfajok fobb pihendhelyei a tavaszi vonulas
soran az észak-kazahsztani régioban (1 - Kamyshlovskiy vonulasi zona; 2 — Vozvyshenskiy
vonulasi zona; 3 - Sovetskiy vonulasi zona; 4 — Shaglytenizskiy vonulasi zona; 5 - Balykty-
Karasorskiy vonulasi zona; 6 - Mengiserskiy vonulasi zona; 7 - Karatau terdilet; 8 - Tarangul-
Sarykolskiy vonulasi zona; 9 - Timiryazevskiy vonulasi zona)
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Kamyshlovskiy migration zone

The zone is located in the administrative boundaries of the district named after M. Zhuma-
bayev, in the floodplain of the former Kamyshlovka river. Its area, used by birds in different
years, is about 13.5 thousand ha. The most important water bodies include a number of fresh-
water (Pitnoe, Polovinoye, Sukhoe swamp) and brackish (Kamyshlovo, Bolshoye Solenoye).
The water area of most of them has dense vegetation (up to 70% of the area), which creates
good protective conditions for birds. A significant part of the arable land is occupied by crops,
which determines favorable feeding conditions for stopping birds. Among the negative fac-
tors, grazing by domestic animals along the coastline and active fishing were noted.

The intensity of use of the considered zone by birds changes throughout the entire ob-
servation period. The main limiting factor in the formation of stopover is the hydrologi-
cal regime, which directly depends on the amount of precipitation during the year. So, in
the spring of 2014-2016, the area of the most water bodies of the Kamyshlovskiy migra-
tion zone increased significantly due to the large amount of melting water coming from the
catchment area. The typology of water bodies has changed and they have lost their signifi-
cance as a migration stop. In the following years after the filling of water bodies, birds were
not recorded in most areas.

The average share of Red Book species was 20.9+30% for RBG and 0.11+£0.20% for
LWIG (Figure 6). The average annual density of migrating geese in the main water bodies
of the zone during the spring migrations is 46.01+87.4 individuals per 100 ha.
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Figure 6. The ratio of the number of geese of the genus Anser and Branta on the Kamyshlovskiy
migratory zone in 2011-2018

6.dbra Az Anser és a Branta nemzetségbe tartozo ludfajok szamanak aranya a Kamyshlovskiy
vonulasi zondban 2011 és 2018 kozott
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Vozvyshenskiy migration zone

The territory is located in the eastern part of the region, along the border with the Russian
Federation (Omsk region). In general, the migration zone covers an area of about 10.5 thou-
sand hectares and has an unexpressed relief, with a large number of lowlands, in which
temporary water bodies form in spring. Large reservoirs are represented by lakes Alva and
Keltesor. The water area of the lakes has vegetation along the edges, which creates good
protective conditions for the birds that stop here. Most of the land is occupied by agricultur-
al (up to 60%) crops (mainly wheat), which creates favorable food conditions for migratory
birds. Intensive fishing plays a negative role for birds.

The intensity of the use of the zone as a stopping place for birds is unstable throughout the
entire period. The main limiting factor is its hydrological regime. During the migration pe-
riod, this area represents good conditions for recreation and feeding of geese. Low distur-
bance factor and many temporary water bodies near the feeding fields result in concentra-
tion of birds. Since 2011, 212,913 individuals of geese have been counted in this area, and
the share of species from the Red Book is on average 2.3+2.66% (Figure 7).

Sovetskiy migration zone

The territory is located in the central part of the region, within two administrative dis-
tricts: Akkainskiy and M. Zhumabaev. Within the zone, several independent plots can be
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Figure 7. The ratio of the number of geese of the genus Anser and Branta on the Vozvyshenskiy
migration zone in 2011-2018

7.dbra Az Anser és a Branta nemzetségbe tartozo lidfajok szimanak aranya a Vozvyshenskiy
vonulasi zondban 2011 és 2018 koz6tt
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distinguished, in which the bulk of the birds are concentrated: 1) Letovka (former sovkhoz
“Maybalykskiy™); 2) lake Karabul; 3) Kotovsko-Sovetskiy zone, discovered and investigat-
ed in the spring 0of 2018. Most likely, the last site was used by birds for more than a year, but
due to the high waterlogging of the territory in spring and the lack of roads, it was not pos-
sible to visit it in previous years. In general, the migration zone covers an area of about 120
thousand hectares and has an unexpressed relief, with a large number of lowlands filled with
water. In wet years, the territory is difficult for road transport, which increases its impor-
tance as a key stop. In addition to lowlands and marshes, there are more than 20 small and
large lakes, mostly freshwater ones, which are used by birds for overnight stay. The territo-
1y is used in agricultural production (about 70%), and is sown with grain crops. Livestock is
underdeveloped. Settlements are small; therefore, the degree of influence of the human pop-
ulation on birds during the spring migration is minimal.

In total, 159,834 individuals of geese, including 17,336 individuals (10.8%) of the Red
Book species, were counted in this area. The total average annual density was 58.8+81.3 in-
dividuals per 100 ha (Figure 8).

Shaglytenizskiy migration zone

The zone is located in the central part of the region, within 2 administrative districts: Akka-
yinsky and Tayinshinsky. The total area is about 120 thousand hectares. The zone is located
between 2 waterbodies: in the West — lake Shaglyteniz, and in the East — lake Tayinsha. The
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Figure 8. The ratio of the number of geese of the genus Anser and Branta on the Sovetskiy migration
zonein 2011-2018

8.dbra Az Anser és a Branta nemzetségbe tartozo Iudfajok szamanak aranya a Sovetskiy vonulasi
z6naban 2011 és 2018 kozott
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lakes are freshwater; along the perimeter are thickets that create a natural protective barrier
for birds. The rest of the territory has an unexpressed relief surface with lowlands, which in
spring form a network of shallow temporary water bodies. A significant part of the territo-
1y (55-60%) is used for agricultural purposes and is occupied by grain crops, which deter-
mines favorable feeding conditions for stopping birds.

The intensity of using the migratory zone as a stopover is unstable throughout the entire ob-
servation period. In years with little snowfall, there are no spring temporary water bodies in
the fields, which determine the concentration of migratory birds on key lakes. This is also fa-
vored by an increase in surface vegetation up to 60-80%. As the lakes fill, their depth increas-
es, thickets disappear, and accordingly, a decrease in the number of stopping birds is noted.
During the years of low water level (2011-2012), 16387 and 71304 individuals of 4 species
of geese, respectively, were counted here. Density was 9,583 individuals per 100 ha in 2011
and very high — 41,698 individuals per 100 ha in 2012 (Figure 9). As the lake is filled, thickets
of surface vegetation disappear almost completely, the water depth increases almost 2 times,
reaching 3 m. For this reason, the water body ceases to play the role of a key stopping area.

Balykty-Karasorskiy migration zone

This zone is located in the central part of the region, in the administrative boundaries of
two districts — Akkayinskiy and Tayinshinskiy, covering about 132 thousand hectares. The
main landscapes are represented by steppe areas, most of which are plowed up and used for
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Figure 9. The ratio of the number of geese of the genus Anser and Branta on the Shaglytenizskiy
migration zonein 2011-2018

9.dbra Az Anser és a Branta nemzetségbe tartozo ludfajok szaméanak aranya a Shaglytenizskiy
vonulasi zondban 2011 és 2018 koz6tt
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the cultivation of crops. Large water bodies are presented by freshwater (Uzynkol, Balyk-
ty. Zhylandy) and brackish (Kumdykol, Malye Balykty, Karasor) lakes. All the main water
bodies of the zone have a strip of shallow water, and overgrown vegetation (20-70%) in the
water area. The main part of the migration zone is represented by agricultural land used for
growing crops, which are a feed resource for migratory birds.

All this in a complex creates favorable conditions for stopping migratory geese in the
spring, especially during the period of a general decrease in water level. In total, since the
beginning of 2011, 288,500 individuals of 4 species of geese have been registered in this ter-
ritory. In all the years, the WFG was the leader in numbers and its average annual share in
the total aggregations of geese was 95.4+3.1%, the RBG share was 4.2+2.7%. The share of
other species is not significant (Figure 10).

Mengiserskiy migration zone

This zone includes water bodies and the territories surrounding them, located in the north-
ern part of the region, on the left coast of the river Ishim, within two administrative districts
— Mamlyutskiy and Kyzylzharskiy. In the southern part, the boundary of the zone is Lake
Mengiser, in the eastern part — the village Andreyevka, and in the northern part — the village
Simaki. The area is about 430 thousand hectares.

The territory is characterized by a slightly undulating relief, the presence of small lakes
and swamps. Lowlands during the spring flood are difficult to transport, which reduces the
disturbance factor for birds. The key body of water is a shallow bitter-salty lake Mengiser
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Figure 10. The ratio of the number of geese of the genus Anser and Branta on the Balykty-Karasorskiy
migration zone in 2011-2018

10.dbra Az Anser és a Branta nemzetségbe tartozo ludfajok szamanak aranya a Balykty-Karasorskiy
vonulasi zéndban 2011 és 2018 koz6tt
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(4 thousand ha), with extensive shallows in the eastern part and sparse thickets of surface
vegetation along the western shore. For smaller water bodies (lake Egora Andreevicha,
swamp Krasnaya Shapka) the presence of sites with floating islands and humps that attract
geese for overnight is characteristic. A significant part of the migration zone is used for agri-
cultural purposes and is sown (50-55%) with crops, which determines favorable forage con-
ditions for stopping birds.

Totally, 20,767 individuals of 4 species of geese have been counted in the zone since 2013.
In almost all the years, the WG was the leader in numbers. Its average annual share in the to-
tal concentrations of geese was 92.7+11.7%. RBG on the second place with share 7.2+11.67%.
Share of other species was not significant. The average annual population density of geese in
the water bodies of the considered area was 58.8+81.3 individuals per 100 ha.

Karatau tract

Tract Karatau is located 400 m east of village Chirikovka of Esilskiy district and 3 km from
the main waterway of the region, the Ishim river. The total area of land used by birds in dif-
ferent years, with varying degrees of intensity, is about 670 hectares. It is a network of var-
ious-sized relief depressions, filled with water, alternating with hills and islands. During
years of high humidity, most of the hills and islands are flooded with water, forming a single
shallow water area with areas covered by surface vegetation. A significant part of the terri-
tory (40-50%) is used for agricultural purposes and is occupied by crops, which determines
favorable feeding conditions for stopping birds. Of the negative factors, it is worth noting
the close location of roads (including community significance), which creates a noisy back-
ground that causes concern in birds.

The intensity of use of the considered territory as a stopping site for birds is relatively sta-
ble throughout the entire observation period. Since 2012, the tract is a place of regular stops
for geese during the spring migration. In total, for the period of studies in the spring period,
21,390 individuals of 5 species of geese were counted in this area. The average share of the
Red Book species was 34.26+13.5% for RBG and 0.03+0.06% for LWfG (Figure 11). The
average annual density of migratory geese in this area in spring is 416.3+332.1 individuals
per 100 ha, and the for the Red Book species is 132+93.6 individuals per 100 ha.

Tarangul-Sarykolskiy migration zone

This zone is located in the central part of the region. within the Esilskiy district. The total
area is about 5 thousand hectares. The territory is characterized by an unexpressed low re-
lief, partially occupied by swamps, which are filled with water in spring, creating favora-
ble conditions for stopping migratory birds. In the southern border of the zone is the lake
Bolshoy Tarangul, and in the north-east the Lake Sarykol and Batpakol swamp. Extensive
vegetation bands (up to 250-300 m) are located along the shallow coasts of water bodies.
Agricultural activity within the zone is intense, but in the early spring, due to the erosion of
roads, it decreases. A significant part of the adjacent territory (55-65%) is sown with crops,
which provides the necessary food for migratory birds.
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The role of this zone as a stopping site for migrating geese in the spring is unstable and
is of key importance only in dry years. In total, for the period of research in the spring peri-
od, 26,780 individuals of 4 species of geese were counted in this area. The average share of
species from the Red Book was 3.2% (Figure 12). The average annual density of migrating
geese in the main water bodies of the territory during the spring migrations was 90.7+172.9
individuals per 100 ha.

Timiryazevskiy migration zone

It is located on the southwestern outskirts of the region and borders the Kostanai region.
The main terrestrial landscapes are represented by the steppe, 80-85% of which is plowed
and is mainly used for sowing grain crops. In this zone, there are three large water bodies:
freshwater lake Aksuat and two salt lakes Bolshoy Kak and Maliy Kak. The first lake is up
to 79% overgrown with depths of up to 2 m, the next two are shallow lakes (up to 0.7-1 m)
with thickets along the coastline and a wide strip of shallow water. During years of lowering
the level of the water surface, the area of water areas decreases by 20-40%, also the depth
decreases to 0.3-0.5 m. The main part of the territory (40-50%) is used for agricultural pur-
poses and is occupied by grain crops.

The role of this migratory stopping place in the life of migrating geese during the spring
period is insignificant. This zone is used by birds not annually and only for a short period of
time. During our work, migratory aggregations of geese were noted only in 2014 and 2018.
In 2014, 17,670 individuals of 4 species of geese were recorded in this area. Species from
the Red Book are registered only on 1 of 3 water bodies: lake Aksuat with about 2000 in-
dividuals of the RBG and 7 individuals of the LWfG and their share in the total aggrega-
tion was 11.8%. The maximum density is noted for the WfG: 60.6 individuals per 100 ha.
In 2018, 11,310 individuals of 3 species were counted in the territory. The WfG was in the
first place in terms of numbers (10,939 individuals), and the proportion of Red Book spe-
cies, compared to 2014, decreased to 3.3%, i.e. 371 individuals.

Discussion

Analysis of the obtained and published data shows that at the local level, interannual fluc-
tuations in the dates of the beginning of spring migration are determined by the presence
of a number of meteorological conditions. Compared with the 60s and 70s of the 20 cen-
tury, the timing of the appearance of the representatives of the group in transit, as well as
its end, began to fall on earlier periods. A similar trend was noted in other regions (Fouquet
et al. 2009). Apparently, the main reason for the general shift in the timing of migration is
climate warming in the northern regions of Eurasia, forcing geese to leave their wintering
places much earlier (Sokolov 2005, Pistorius ef al. 2006, Bridge et al. 2010, Fox & Walsh
2012, Fox et al. 2012, Gashev et al. 2017). According to our observations, the average arriv-
al time of GIG correlates with the onset of daytime spring temperatures of 0 °C. Many orni-
thologists (Gordienko & Drobovtsev 1979, Belyankin & Ilyashenko 1986, Postavnoy 1986)
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also drew attention to the regularity of the arrival of the first birds during the onset of day-
time positive temperatures, although in more northern latitudes migration can begin at low-
er temperatures (Vengerov 1978). Along with this, there are other opinions about the reasons
for the appearance of the first birds. So, according to V. Styanavichus (1983), appearance of
the first birds, which include GIG, coincides with the timing of snow melt by 20-40%. Ob-
viously, this fact is due to trophic and morpho-physiological characteristics of birds (Ataev
1978). Herbivorous birds, in particular GIG, use the seeds of various plants as food resourc-
es in open areas of land.

The first registration of the remaining studied species (WfG, LWfG and RBG) in the re-
gion are timed to the beginning of the second week of April and last until the end of May.
The reason for such a long migration period of WfG is the possible difference in the time of
departure of birds from different wintering sites, since birds most likely first fly from Cas-
pian wintering areas, and then from European ones, since the second migration routes are
much longer (Drobovtsev 1976).

Local influences of various meteorological factors affecting the intensity of migration on
different days do not determine the general course of its dynamics, since they are character-
ized by a one-way progressive change in any considered spring season. The dominance of
the general direction is most likely determined by clearly defined landmarks and the loca-
tion of the end points of the route. The main migration wave follows the Ishim River valley,
deviating in a northeasterly direction. A significant change in direction was noted in a sin-
gle case, which was associated with a sharp deterioration in weather conditions, increased
winds of the northern points with gusts of up to 25 m/s and heavy snowfall.

Fluctuations in the number of birds during spring migration in the region are undulating,
which is most likely due to regional changes in weather conditions at stopping sites, as well as
the important need for birds to combine transit flights with delays to replenish their energy re-
serves (Dolnik 1976). According to the results of 8-year observations, there was a significant
reduction in the number of migrants from 2011 to 2017. The maximum abundance of species
and large clusters (73.2%) were observed on the lakes of the region in 2011-2014. In our opin-
ion, the main reason for this was the drought that began in 2008. Geese, deprived of the oppor-
tunity to use temporary water bodies and small lakes on migration routes, are forced to concen-
trate on larger and deeper water bodies that cover a significant part of the area. Usually, geese
leave from such sites at the same time, forming large flocks (Dolnik 1976). Starting in 2015,
as the water bodies filled with water, the number of birds began to decrease.

Studies have shown that the permanent migration stops of geese in the region in the spring
occupy quite large areas. They include 1) grain-sown feeding sites; 2) resting sites represent-
ed by temporary water bodies on grain fields; 3) overnight stays located a few kilometers from
the feeding places. Over the past decade, permanent stops have formed in the places where the
most powerful migration flows have passed. Depending on the hydrological state of a particu-
lar territory, the ratio and number of geese inside them may vary over the years.

The instability of the use of various water bodies by birds as sites is due to the hydrologi-
cal situation of the spring period in different years, the degree of anthropogenic load and dis-
turbing factors on birds. During a period of general decline in water level, part of the coasts
is represented by extensive shallows alternating with open areas with vegetation, which
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provide shelter and the water body is intensively used by birds during spring migrations.
Furthermore, on the contrary, during periods of rising water levels, a change in the typology
of water bodies occurs, which, in this regard, lose their importance as a place of migration
stopping sites due to the redistribution of birds to more favorable places, with less concern.

The observed climate changes, while maintaining this trend in the future, can lead to both
negative and positive consequences. Among the first are the instability of temperature con-
ditions in the early spring period, which can lead (in case of snowstorms and frosts) to the
migrations of birds that appeared early to the south, which are accompanied by unforeseen
expenses of energy resources. At the same time, there are positive aspects for populations.
In particular, since spring field work and sowing of grain and other crops in the region be-
gin from May 5-10, the time increases during which the geese will not experience the dis-
turbance factor in the food fields.

In the long run, the importance of the region and its individual sections for migratory birds
may change, because in a market economy, more agricultural producers increase the share
of cultivated areas sown by industrial crops. If this process continues, the feed value of the
region will decrease, and this will lead to the redistribution of some birds outside the study
area and reduce the importance of the region for geese staying here.

Conclusions

The results of a study of spring migrations of geese on the territory of Kazakhstan made it pos-
sible to clarify a number of features. Over the past 5060 years, the timing of the appearance
of representatives of the group in transit, as well as its end, began to be recorded in earlier peri-
ods. The probable cause is climate warming, the result of which are positive temperatures and
melting snow observed since mid-March, and by mid-April, the snow cover has completely
disappeared and a significant number of temporary water bodies have formed.

The increase in the number of birds in the region is undulating. This is most likely due to
regional changes in weather conditions at the places of migration stops, as well as the im-
portant need of migrating geese to combine transit flights over areas of scarce feed resourc-
es, with delays in places rich in feed during the worst weather conditions to replenish their
energy reserves.

Highlighted key migration zones are characterized by a complex of favorable factors pro-
viding optimal conditions for migratory birds, hence the highest concentration of geese be-
ings recorded in them. One of the most important factors in the formation of temporary stop-
over sites for migratory birds is the presence of forage fields with grain crops. Depending on
the annual state of a particular territory, the ratio and number of representatives of the con-
sidered groups within them may vary. At the local level, interannual fluctuations in the num-
ber and density of birds in individual migration zones are determined by the presence of a
number of conditions: the amount of spring melt water, the area of spring temporary water
bodies on grain fields, as well as the beginning of intensive agricultural work at feeding sites
for geese, which determines the perturbation coefficient of migrants.
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State institution "Science Committee of the Ministry of Education and Science of the
Republic of Kazakhstan", hereinafter referred to as the Customer, represented by the Chairman
Abulkasova A.S., acting on the basis of the Regulation on the Science Committee, approved by
order of the Executive Secretary on July 10, 2018 Nel69-K, and by order of the Minister of
Education and Science of the Republic of Kazakhstan dated May 22, 2019 Ne52-xk on one side and
Republican state enterprise on the right of economic management "North Kazakhstan State
University named after Manash Kozybayev" of Ministry of Education and Science of the Republic
of Kazakhstan, hereinafter referred to as the "Executor”, represented by the rector S.M. Omirbayev,
acting on the basis of the Charter, approved on August 24, 2012 Ne823, on the other hand,
hereinafter collectively referred to as "Parties", on the basis of Articles 401, 402 of the Civil Code
of the Republic of Kazakhstan, Resolution of the Government of the Republic of Kazakhstan dated
May 25, 2011 Ne575 "On Approval of the Rules for Basic, Grant, Program-Targeted Funding for
Scientific and (or) Scientific and Technical Activities", Resolution of the Government of the
Republic of Kazakhstan dated On May 16, 2011 Ne519 "On National Scientific Councils", clause 1
of the extract Ne2 from the minutes of the meeting Ne5 of the National Scientific Council on the
priority area "Life and Health Sciences" dated July 05, 2019, this Supplementary Agreement to the
Agreement was concluded for grant funding Ne228 dated March 20, 2018 (hereinafter referred to as
the Agreement) and came to an agreement on the following:

1. In Appendix 1.2 to Agreement Ne228 dated March 20, 2018 (Technical specification and
work schedule for the project topic: No.AP05130619 “The research on the conditions of rare and
huntable geese and branta species in North Kazakhstan region (using GIS technology, aerial
photography and satellite telemetry) and the development of monitoring system and a complex of
activities for these species' preservation”) in section 2 in clause 2.3 "Final result" in the
subparagraph "for 2019:" words "Publication of 1 article in a peer-reviewed national scientific
journal with a non-zero impact factor, as well as 1 article in a peer-reviewed foreign scientific
journal, indexed in the Scopus database with a non-zero impact factor" rewrite as "Publication of 1
article in a peer-reviewed national scientific publication with a non-zero impact factor", and also in
section 2 in clause 2.3 "Final result" in the subparagraph "for 2020:" words “Publication of 1 article
in a peer-reviewed foreign scientific journal, indexed in the Scopus database with a non-zero impact
factor” rewrite as "Publication of 2 (two) articles in a peer-reviewed foreign scientific journal,
indexed in the Scopus database with a non-zero impact factor".

In Appendix 1.2 to Agreement Ne228 dated March 20, 2018 (Technical specification and
work schedule for the project topic: No.AP05130619 “The research on the conditions of rare and
huntable geese and branta species in North Kazakhstan region (using GIS technology, aerial
photography and satellite telemetry) and the development of monitoring system and a complex of
activities for these species' preservation”) in section 3 in paragraph 11 in the "Expected result"
delete the words "1 article will be published in a peer-reviewed foreign scientific journal, indexed in
the Scopus database with a non-zero impact factor", and also in section 3 in paragraph 14 in
"Expected result" the words "1 article will be published in a peer-reviewed foreign scientific
journal, indexed in the Scopus database with a non-zero impact factor" rewrite as "2 articles will be
published in a peer-reviewed foreign scientific journal, indexed in the Scopus database with a non-
zero impact factor".
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2. This supplementary agreement is an integral part of Agreement Ne228 dated March 20,
2018 and comes into force from the moment of its signing by the Parties and is valid until
December 31, 2020.

3. The terms of the Grant Funding Agreement Ne228 dated March 20, 2018, not affected by
this Supplementary Agreement, remain unchanged, and the Parties confirm their obligations under
them.

4. The supplementary agreement is made in two copies, one copy for each of the parties,
having the same legal force.

Legal addresses:

Customer: Executor:

SI "Science Committee of the Ministry of RSE on REM "North Kazakhstan State University
Education and Science of the Republic of named after academician Manash Kozybayev"
Kazakhstan" of Ministry of Education and Science of the
Nur-Sultan, Mangilik El avenue, 8 Republic of Kazakhstan

BIN 061140007608 Legal address: Petropavlovsk,

BIC KKMFKZ2A st. Pushkin, 86

IIC KZ92070101KSN0000000 IIC KZ938560000000013451

CBe 11 CBe 16

RSI "Committee of the Treasury of Ministry of BIC KCIBKZKX

Finance of the Republic of Kazakhstan" BIN 960340000702

Bank Center Credit JSC
Phone 8(7152)49-37-79, (49-34-68)

The Chairman Rector

A.S. Abulkasova S.M. Omirbayev
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