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This paper presents recent data for the White-headed Duck Oxyura leu- 

cocephala in the Tengiz-Korgalzhyn Region, Central Kazakhstan. Most 

data were collected during surveys in the sum m er and autumn (July- 

October) 1999-2002. The region proved to hold signif icant numbers of the 

Central Asian population of White-headed Duck in late summer/autum n. 

Numbers peak in September. It is estimated that 4 , 000-4, 500 birds are 

present at this t ime of the year. The size of the local breeding population 

is unknown. It is assumed that both the local population and birds from 

northern Kazakhstan and southern Siberia contr ibute to the autumn 

gatherings. Most autumn aggregations were found on lakes outside the 

Korgalzhynskij Nature Reserve (Zapovednik), while the reserve itself 

holds the main breeding sites. As it is essential to maintain numbers to 

ensure the survival of the Central Asian population, threats and conser

vation actions are discussed. The legal protection status seems 

favourable for the protection of the population. The main threats stem 

from water supply and management. Further problems include d is tur 

bance by hunters and fishermen.
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The White-headed Duck Oxyura leu- 

cocephata is a g lobally threatened 

species classified as endangered by 

IUCN (2000] and BirdLife International 

[2000] based on the A1 criterion (popu

lation decline of >50% in 10 years). Its 

range and population size have 

decreased drastically since the early 

twentieth century from probably over

100. 000 to about 10, 000 birds (Green &

Hunter 1996:  10, 000 individuals;

BirdLife In te rnationa l 2000: 2, 500-

10. 000 individuals; Wetlands 

International 2002: 8-13, 000 individu

als).

Currently, four separate populations 

are distinguished (Wetlands International

2002): west Mediterranean (Spain, 

Morocco: 2, 500 individuals), north African 

(Algeria, Tunisia: 400-600 individuals), 

east Mediterranean/southwest Asian 

(5, 000-10, 000 individuals), Pakistan 

w in ter population (10 individuals). Of 

these, the east Mediterranean/south

west Asian population is the largest 

and, as it is also the population least 

threatened by hybridisation with the 

introduced Ruddy Duck Oxyura 

ja m aicensis, it is of major importance 

for the conservation of the species (Li & 

Mundkur 2003).

Kazakhstan is believed to hold the 

bulk of the southwest Asian population. 

Current data about the White-headed 

Duck in the country are very sparse but 

have recently been summarised by Li & 

Mundkur (2003). Within Kazakhstan the 

Tengiz-Korgalzhyn Region in Central 

Kazakhstan has long been known to be 

a breeding site, but numbers were usu

ally considered to be relatively small 

(Dolgushin 1960; Anstey 1989). At least 

Krivitskij et al. (1985) suggest that larg

er numbers are present at times. They 

mention regular counts of about 500 

birds, with maximum of 1, 200 birds 

between 1973 and 1978. Interestingly, 

autumn numbers are said to total only 

about 200 birds. A record of 600 in 

spring, cited by Cresswell et a i  (1999), 

arose from a misunderstanding and is 

erroneous (Cresswell, pers. comm).

According to recent data, the region 

holds a much larger proportion of the 

world 's known population of White- 

headed Ducks than previously thought. 

This article summarises topical data 

collected between 1999 and 2002 and 

gives detailed information about the 

White-headed Duck's distribution w ith 

in this region.

The Tengiz-Korgalzhyn Region

The Tengiz-Korgalzhyn Region is 

situated about 130km southwest of the 

national capital, Astana, and comprises 

the western lower parts of the Central 

Kazakh Depression. It is characterised 

by large numbers of saline, brackish 

and freshwater lakes within a dry and 

mainly flat steppe landscape.

The deepest part of the depression 

is formed by the large, undrained and 

therefore saline Lake Tengiz, which is 

fed by the Rivers Nura and Kulanutpes. 

The River Nura runs through a series of 

shallow freshwater lakes before reach

ing Lake Tengiz. The last of these 

freshwater lakes is Lake Korgalzhyn, 

which is actually a vast system of reeds



White-headed Duck in Central Kazakhstan 117

and bodies of open water; it is separat

ed from Lake Tengiz by both natural 

and arti ficial dams. Together with some 

adjacent steppe landscape, the two 

lakes form the Korgalzhynskij Nature 

Reserve IZapovednik) (IUCN category 

1a), which was established in 1968 and 

is the largest nature reserve in 

Kazakhstan [2, 370km1’).

Additionally, there are several 

sm aller  lakes and lake systems around 

the reserve that currently have no pro

tection status. Many of these, not being 

fed by the River Nura, hold saline or at 

least brackish water. A f luc tua t ing  

water regime within and between years 

is typical for the lakes in the region, 

therefore conditions for waterfowl vary 

considerably in t ime and space. 

However, because of water manage

ment, ie the building of dams, Lake 

Korgalzhyn retains a relatively stable 

volume of water.

In 1976 the Soviet government 

declared the Korgalzhyn Nature 

Reserve a Ramsar site. Since its inde

pendence, Kazakhstan has not re-con- 

firmed its status as party to the Ramsar 

Convention. Nonetheless, the reserve 

is officially considered to be a Ramsar 

site.

Methods

In 1999-2002 volunteer ornitholo

gists surveyed the region in the sum 

m er and autumn (mainly July-October, 

see Appendix 1). These activities were 

made possible through co-operation 

between the German Society for Nature

Conservation (NABU) and the

Adm in is tra t ion  of the Korgalzhyn 

Nature Reserve. At other times of year, 

ornithological investigations have been 

less intensive and have comprised only 

occasional counts by a staff member of 

the reserve and short visits by foreign 

birdwatchers.

Counts of White-headed Ducks 

were carried out with telescopes and 

usually by one or two observers; accu

racy was ensured by counting individu

als or groups of 10 individuals. No esti

mates or projections have been made. 

Whenever possible (in relation to about 

60% of the data) a distinction was made 

between (a) immature and adult males 

(second calendar year and older) and 

(b) females and f irst-year birds.

Some of the most important lakes 

were visited fairly regularly during the 

sum m er months, but the region is far 

too large and difficult to access for 

complete counts to be made. Some 

sites were counted only occasionally 

and it is quite possible that smaller 

concentrations of White-headed Ducks 

are sti l l  awaiting discovery. Appendix 1 

lists all  the lakes where White-headed 

Ducks were recorded in any year in 

autumn.

Totals of individuals were calculated 

on the basis of approximately 10-day 

periods each month using the maxi

mum count per site and year. For i l lus

tration, individual sites have been 

totalled by the five major lake regions 

(Table 1 and Figure 1) from these max

imum site counts.
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Results

Population counts

The site maximum per 10-day period 

is used as a first approach to estimating 

the size of the White-headed Duck popu

lation. Table 1 lists the number of White- 

headed Ducks counted during summer 

and autumn 1999-2002. Maximum 10- 

day totals for each of these years vary 

between 1, 700 and 3, 400 birds. None of 

the counts covers all relevant sites, there

fore these values should be regarded as 

minimum values. Using the maximum

per site in the respective 10-day period 

and ignoring the year of counts yields a 

maximum of 4-, 575 birds in mid- 

September. This is possibly an overesti

mate, as the distribution of White-headed 

Ducks may vary between years; however, 

it may function as an upper limit for pop

ulation estimates.

The most complete count was car

ried out between 19 and 28 September 

2002; it covered most of the important 

sites and yielded a tota l of 3, 964 birds. 

However, at least three important lakes 

were not counted (Lakes Kumdykol, 

Nygis and Kambak), where 963 birds

Figure 1 . Map of the Tengiz-Korgalzhyn Region, Central Kazakhstan, showing the main take regions and 

complexes and the distribution of White-headed Duck in 1999-2002. The size of the pie charts is propor
tional to the maximum site count at each site. Sectors of pie charts show the relationship between max

imum August and maximum September counts at the respective sites.
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Table 1. Maximum site counts of White-headed Duck in the Tengiz-Korgalzhyn Region, 
Central Kazakhstan, between 1999 and 2002 on the basis of 10-day periods summarised by 
main lake regions (cf. Figure 1). Note that these lake regions are not equally well covered, 
therefore numbers should be treated as minimum values.

July August September October

Kulanutpes Delta Region 

Sholak Lake Complex 

Lake Korgalzhyn 

Lakes east of Korgalzhyn 

Northern Lake Chain 
Others

527

3

2

308 222 1806

39

659 868 

90 549 299

25

108

Total 532 347 222 1806 749 1417 299 108 25

July
2000

August September October

Kulanutpes Delta Region 
Sholak Lake Complex 

Lake Korgalzhyn 

Lakes east of Korgalzhyn 

Northern Lake Chain 

Others

25 24 

110

166
333 8 

15

8
25 335 7 

972 1 

1981 610 1742 

8

88

41

584

Total 25 134 514 8 2978 945 1766 713

July
2001

August September October

Kulanutpes Delta Region 

Sholak Lake Complex 

Lake Korgalzhyn 

Lakes east of Korgalzhyn 
Northern Lake Chain 

Others

308 58 137 163 

175 78

1396 1122

38

1077

Total 308 58 1708 1363 1115

July
2002

August September October

Kulanutpes Delta Region 

Sholak Lake Complex 

Lake Korgalzhyn 

Lakes east of Korgalzhyn 

Northern Lake Chain 
Others

72

320

33 54

34 47 

889 933

761

1 151 90 

3

2502 3109

1303

8

1578 4

Total 72 67 1209 1034 1 3415 3202 2889 4
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were recorded on 9 September 2000. 

Unfortunately these lakes were also not 

counted in the second half of 

September 2000 and were not at all in 

2001 and 2002.

Using these key values, the Tengiz- 

Korgalzhyn population of White-headed 

Duck is estimated as 4, 000-4-, 500 birds 

in September. In the authors' view, this 

is a m in imum estimate. Numbers in 

August are lower and in the range of

1, 800-2, 000 in the middle of the month 

(Table 1).

Breeding

Most breeding takes place inside 

the nature reserve, ie on Lake 

Korgalzhyn. Breeding on lakes outside 

the reserve has yet to be confirmed. 

This may be due to a lack of survey, but 

specific searches at lakes important 

during the post-breeding period, sug

gest this assumption to be true.

Breeding starts at the end of May, 

and fu l l  clutches are reported from the 

middle of June (Krivitskij et al. 1985). 

The first pulii can be seen in the first 

days of July (Krivitskij ef al. 1985) and 

fledged juveniles by the end of the 

month (eg 27 July 1999), although pulii 

have also been recorded at that time 

(eg 31 July 1999).

Phenology

The White-headed Duck is a sum 

mer visitor to the Tengiz-Korgalzhyn 

Region. The first records are usually 

from the second half of April  (earliest 

observation: 12 April  1977 [Krivitskij et

at. 1985); in recent years the dates have 

been 1 May 2001, 14 April  2002, 2 May

2003). Spring migration probably peaks 

in the first half of May. Records of larg

er spring counts are given in Table 2.

In sum m er and early autumn White- 

headed Ducks gather in flocks of sever

al hundred individuals (Figure 2). As 

they are dispersed and rather cryptic 

during the breeding period, numbers in 

July are probably an under-estimate of 

birds present at this time.

It is dif ficult to evaluate the extent 

to which the local breeding population 

contr ibutes to the overall numbers and 

how many birds visit the region exclu

sively to moult and stage. Peak counts 

usually date from the second half of 

September. In October numbers 

decline steeply. While in the first 10- 

days of the month flocks of a few hun

dred birds are not unusual, White- 

headed Ducks have usually completely 

departed by the middle of the month. 

The autumn departure depends strong

ly on weather conditions, and the freez

ing of lakes can cause large numbers 

of White-headed Ducks to leave the 

area overnight. Last observations are 

from the f i rs t half of October (11 

October 1999, 15 October 2002).

Distribution

Figure 1 shows the distribution of 

White-headed Duck records in the 

Tengiz-Korgalzhyn Region in early/mid 

August and mid /end September 

respectively. The sites can be divided 

into five main areas:
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Table 2. Spring counts of more than 50 White-headed Ducks in the Tengiz-Korgalzhyn 
Region, Central Kazakhstan, in 1999-2002. The lake region of the respective site is given in 
brackets.

Site Co-ordinates Date WHD Observer

Lake Karachi-Kyzylkol 

(Kulanutpes Delta Region)

50“20. 2'N/69°17. 1E 11. 05. 99 63 Eichhorn, G.

Lake Sultankeldy 

(Lake Korgalzhyn)

50“29. 4 'Ν /6 9 "3 1 . 0 Έ 16. 05. 98 60 Helbig, A. J.

Lake Aktobe 

(Lake Korgalzhyn)

50-25. 4 'Ν /6 9 "3 9 . 1 Έ 23. 05. 00 53 Heinicke, T.

Central part of Lake 

Korgalzhyn

50ο25. 2 'Ν /6 9 °3 3 . 5 Έ 24. 05. 00 110 Heinicke, T.

Lake Kumkol 

(Northern Lake Chain)

50°45. 8 'N/70 04. 3 Έ 13. 06. 01 52 Eichhorn, G.

Figure 2 Phenology of White-headed Duck in the Tengiz-Korgalzhyn Region, Central Kazakhstan, in the 

summer/autumn months 1999-2002. Only records from the most regularly surveyed sites (Northern 

Lake Chain, Sholak Lake Complex, part of Lake Korgalzhyn) have been included.



122 White-headed Duck in Central Kazakhstan

1) Lake Korgalzhyn, with its different 

subsystems

2) Sholak Lake Complex

3) Northern Lake Chain: a series of 

lakes from Lake Saumalkol to Lake 

Kumkol (not a single hydrological 

unit]

4) Lakes east of Korgalzhyn: some 

hydrologically unrelated lakes, the 

most important of which are Lakes 

Bestobe, Nygis, Kumdykol and 

Bolshoj Korzhynko

5) Kulanutpes Delta Region

There are many other waterbodies 

in the region that are important for 

other waterbirds but do not hold signif

icant numbers of White-headed Ducks.

While the in ter io r of the nature 

reserve holds the bulk of the birds dur 

ing the breeding season, there is a shift 

to lakes outside the reserve in the 

course of the summer. In September, 

lakes outside the protected area are 

likely to hold 60-80% of the region's 

staging population (Figure 3).

Population structure

In July and August, flocks outside 

the reserve are dominated by males 

(Figure 4], which presumably gather to 

moult , whereas females and young 

birds are relatively more numerous at 

Lake Korgalzhyn and Lake Sholak. Over 

the course of the autumn, the propor

tion of males outside the reserve 

declines. In mid-September to early 

October only 20-50% of the birds are

Figure 3. Percentages of White-headed Ducks inside and outside the Korgalzhyn Protected Nature 

Reserve [Zapovednik) area, Tengiz-Korgalzhyn Region, Central Kazakhstan, in summer/autumn 1999- 

2002 .



White-headed Duck in Central Kazakhstan 123

adult / immature males, which can be 

attributed to females and juveniles jo in 

ing the flocks.

There are few data with  more 

detailed age classification. Four counts 

in spring revealed proport ions of 

immature males of 20±8%. Four counts 

in summer/autumn showed 81 ±11% of 

first years among 'fe ra le - ty p e ' birds.

Habitat preferences

White-headed Ducks in the Tengiz- 

Korgalzhyn Region show a strong pref

erence for fresh to brackish lakes; they 

never occur on saltwater bodies like 

Lake Tengiz. Most lakes are m ed ium 

sized, permanent and shallow. The 

brackish delta region of Kulanutpes 

River is also of significant importance.

Breeding apparently occurs pre

dominantly on freshwater (or slightly 

brackish) lakes with abundant em er

gent vegetation (especially reeds 

Phragmites australis} within or close to 

the nature reserve.

Post-breeding aggregations are 

often found on lakes lacking significant 

emergent vegetation along the ir  

shores, some of which are more saline 

than the breeding lakes. Flocks of 

White-headed Ducks were often asso

ciated with species such as B lack

necked Grebe Podiceps nigricollis,  

Tufted Duck Aythya fuligula and 

Goldeneye Bucephaia clangula, and also 

with large numbers of Anas species, 

Red-crested Pochard Netta rufina and 

Coot Fulica atra.

Figure 4. Proportion of male White-headed Ducks (second calendar year and older] in the Tengiz- 

Korgalzhyn Region, Central Kazakhstan. Means and standard deviation are shown. Counts from the main 

Lake Korgalzhyn and Sholak Lake Complex are included in the category 'presumed breeding sites’; all 
other lakes are included in 'main gathering sites'.
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Discussion

Population size and trend

An estimated maximum of 4, 000- 

4, 500 birds seems probable, based on 

the counts given in Table 1. Estimates 

of the eastern Mediterranean/Central 

Asian White-headed Duck population 

(5, 000-10, 000 birds) are based on m id 

w in ter counts (Wetlands International 

2002); they are therefore not directly 

comparable because mortali ty up to 

midwinter is not known. Nevertheless, 

the Tengiz-Korgalzhyn Region holds a 

reasonable proport ion - probably at 

least one third - of the known Central 

Asian population in September at this 

time of the year.

For an estimate of how many poten

tial breeding pairs this number corre

sponds to, calculations were based on 

September numbers. Assuming 60% of 

the September birds to be female and 

20% of these to be adult females (based 

on the data in Figure 4), total count of

4, 000 birds would mean 480 adult 

females. A s im ilar  estimate based on 

proportion of adult males in August 

(70% males, 80% of which were adults, 

a total of 1, 800 birds) yields 1, 000 adult 

males. As many duck species show a 

male-biased sex ratio, it is assumed 

that the number of adult females is 

c loser to the potentia l num ber of 

breeding pairs. Hence, autumn num 

bers in the Tengiz-Korgalzhyn Region 

probably correspond to about 450-800 

pairs. As birds from other regions may 

have joined the local breeding popula

tion, the provenance of these 'pairs' is 

uncertain. Counts between May and 

July are incomplete and make estima

tion difficult. However, a range of sev

eral dozens to a few hundred pairs is 

possible.

The number of birds counted has 

increased between 1999 and 2002. This 

is due partly to the fact that better 

knowledge of the resting sites has 

facil i ta ted better coverage. 

Nevertheless, combined counts from 

Lake Korgalzhyn, Sholak Lake Complex 

and the Northern Lake Chain, which 

have been covered reasonably well in 

all  years but 2001 (when counts ended 

before expected peak numbers in 

September), gave 1, 806 (1999), 2, 006 

(2000), 1, 708 (2001) and 3, 199 (2002) 

birds. This may indicate a true increase 

in autumn numbers, but may also be 

attr ibuted to a possible shift of resting 

sites.

The number of White-headed Ducks 

using this area as a breeding and/or 

post-breeding staging site appears to 

have increased over the last few 

decades. Earlier counts gave a maxi

mum of a few hundred birds during 

staging, and in the past few birds were 

believed to breed here (Dolgushin 1960; 

Krivitskij et al. 1985; Anstey 1989). A 

possible reason for this increase might 

be the rise in the water levels of Lakes 

Tengiz and Korgalzhyn after a period of 

very low water levels in the late 1980s 

and early 1990s. Higher water levels in 

Lake Korgalzhyn provides more su it

able breeding habitat.
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The Tengiz population in a Central 
Asian context

As mentioned above, the Tengiz- 

Korgalzhyn Region holds a high pro

portion of the eastern Mediterranean/ 

Central Asian population of White- 

headed Duck. In addition to the local 

breeding population, possible origins of 

the birds that are present in autumn 

may be northern Kazakhstan, southern 

Siberia and Mongolia.

The Mongolian breeding population 

is estimated at c. 250 pairs (Li & 

Mundkur 2003). Although the Tengiz- 

Korgalzhyn Region is located along a 

possible migration route to the w in te r 

ing grounds in southwest Asia, it seems 

more likely that these birds choose a 

route fu rther east, through eastern and 

southern Kazakhstan to Uzbekistan. 

This assumption is supported by recent 

observations from Lake Kyzylkol near 

Taraz (southern Kazakhstan), where 

2, 000-3, 000 birds were counted in 

September 2001 and 2002 [Grieve, pers, 

comm.; Li & Mundkur 2003); numbers 

decline to about 800 birds in m id- 

October. As September is also the peak 

month in the Tengiz-Korgalzhyn 

Region, it seems likely that most of 

these records refer to different birds, 

presumably from the Mongolian popu

lations; therefore birds from Mongolia 

may not contr ibute much to the aggre

gations in the Tengiz-Korgalzhyn 

Region.

The breeding population in northern 

Kazakhstan and southern Siberia was 

estimated to be c. 230 pairs in the late 

1980s (Gordienko 1998). It seems likely

that birds of this population head for 

the Tengiz-Korgalzhyn Region to moult 

and/or pass through during migration. 

If this is the case, birds from that region 

might contribute about one third to one 

half of the estimated number of breed

ing pairs, which corresponds to the 

September counts.

The w in te r ing  grounds of the 

Tengiz-Korgalzhyn population are not 

known. In Uzbekistan there are counts 

of about 3, 000 and more birds in late 

October, early Ap r i l  and July 

(Kreuzberg-Mukhina et a i  2001), but 

also over 1, 000 in January (Li & 

Mundkur 2003). It is not known whether 

these are birds that move through the 

Tengiz-Korgalzhyn Region. Large num 

bers recently recorded in Azerbaijan 

(3, 000 birds in w in te r 2002, Heinicke & 

Ryslavy 2002), Turkmenistan and Iran 

(Li & Mundkur 2003) indicate that birds 

from the Tengiz-Korgalzhyn Region 

m ight also take th is  route to the 

Caspian Sea wintering sites. Another 

possible w in te ring  country fo r  the 

Tengiz population is Turkey.

Threats

The current conservation status of 

White-headed Duck in the Tengiz- 

Korgalzhyn Region is favourable; nev

ertheless some potential threats can 

be identified.

The size of the White-headed Duck 

population in the Tengiz-Korgalzhyn 

Region is inf luenced by the fluctuating 

hydrological conditions typical of arid 

regions; however, the large number of 

lakes in the region allows some degree
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of movement to alternative sites within 

the region.

Arti ficial dams regulate the water 

level of Lake Korgalzhyn, which is the 

most important breeding site within the 

region. Inefficient water management 

may lead to lower water levels and 

unfavourable breeding conditions. The 

main supply to the region's lakes, the 

River Nura, is potentially threatened by 

water abstraction to meet the needs of 

the nearby and growing new capital city 

of Astana.

For many years the water quality of 

the Nura River has suffered from high 

pollutant loads, especially of mercury, 

originating from industr ia l pollution 

around the cit ies of Temirtau and 

Karaganda in its upper reaches. As a 

result of the economic situation that 

followed independence, pollution has 

been reduced. Unfortunately, as yet no 

reliable data on either the intensity or 

effect of pollution are available.

Disturbance to the White-headed 

Duck in its breeding habitats is m in i

mal, because the areas are largely part 

of the nature reserve. But on lakes 

outside the reserve, mainly important 

as post-breeding staging sites, d istur

bance by f ishermen and hunters can be 

considerable. For instance, in 2001 

White-headed Ducks left Lakes Sholak 

and Kumkol in large numbers imm edi

ately after the start of the hunting sea

son on 1 September and moved to 

other lakes. However, the White-head- 

ed Duck is listed in the Red Data Book 

of Kazakhstan and is therefore not a 

game bird itself, and disturbance

seems to affect the species less than 

other waterfowl (eg geese and dabbling 

ducks). To date, hunting pressure has 

not been regarded a serious threat to 

the population.

Mortality due to drowning in fishing 

nets has been proved in a few cases 

(especially at Lake Kumdykol), and one 

young bird was found dead under an 

e lectr ic  power line near Lake 

Sultankeldy in 1999.

Conservation action

To ensure that the White-headed 

Duck population in the region contin

ues to thrive, there needs to be a care

ful water management regime for Lake 

Korgalzhyn, both inside the reserve, for 

the whole watershed of the River Nura 

and within a ll the other sm all  water

sheds outside the reserve.

Additionally, disturbance on lakes 

with m a jor concentrat ions of th is 

species needs to be reduced to a m in i

mum. The ban of fishing and hunting 

inside the reserve has to be enforced 

properly, and the estab l ishment of 

tourism in the reserve needs to be 

carefully managed. Outside the reserve 

it would be suitable to reduce hunting 

to only a few lakes, simultaneously 

declaring other lakes as hunting-free 

zones, taking the preferences of the 

White-headed Ducks into account (eg 

Lakes Kumkol, Zhumaj and Sholak).

A l l  these measures could be 

realised in connection with the current 

e fforts to establish a UNESCO 

Biosphere Reserve comprising not only 

the existing reserve but also the whole
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Tengiz-Korgalzhyn Region. This would 

mean the promotion of sustainable 

development, including issues of water 

management and land use, in the 

whole of the region. The key players in 

local conservation actions are the 

Administration of Korgalzhyn Nature 

Reserve, Rodnik - a local NGO, and 

NABU.
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Appendix 1. S ite s  within re g ion s  descr ibed in Table 1. L a k e s  used  for the depiction of phe

nology are m arked  with an a ste r isk  (*).

Reg ion Site Co-o rd ina te s

Ku lanu tpe s  Delta Karach i Bay 50“19. 2 'N/69°15. 7 'E

Kerej Pen in su la  Centre 5 0 Ί  5. 7 'N/69"08 . 1 Έ

Kerej Pen in su la  East 5 0 Ί 5 .  7 'Ν/69·10. 6 Έ

Lake  Karach i-Kyzy lko l 50°20. 2 'N/69°17. 1 Έ

Sh o la k  Lake  Com plex Lake  B irtaban 50°27. 5 'N/70°00. 1 'E

Lake  Koktal 50°27. 9 'N/69°54. 8 'E

Lake  Sh a lk a r * 50-26. 2 ’N/69"56. 6 ’E

Lake  S h o la k * 50“33. 5 'N /69“47. 9 'E

Lake  Korga lzhyn Abilajskaya Plotina L ak e s 50-25. 4 ' Ν / 6 9 Ί 8 .  8 Έ

Lake  A ktobe* 50°25. 4 'N/69"39 .  1 Έ

Lake  A sauba lyk 50°24. 8 'N/69°14. 9 'E

Lake  Isej* 50°29. 3 'N/69"38. 8 'E

Lake  Isej (N E  bay]* 50"32. 4 'N / 69n39. 5 'E

Lake  Kokaj 50"27. 8 'N /69“24. 4 'E

Lake  Su ltanke ldy * 50-29. 4 'Ν/69-31.. 0 Έ

Lake  Korga lzhyn  (cntr east) 50"25. 2 ’N/69"33. 5 'E

Lake  Zh am a n k o l * 50°27. 8 'N / 69“33. 0 'E

Lake  Korga lzhyn  (cntr west) 50°27. 4 'N/69°28. 0 'E

Lake  Taban * 50"28. 0 'N /69”34. 7 'E

K o lshu n ska ja  Plotina 50°24. 3 'N / 69Ü22. 8 'E

Lake  Kyzylkol 50“20. 0 'N/69"41. 5 'E

L a k e s  east of Lake  Korga lzhyn Lake  K um dyko l 50°32. 4 'N/70"43 . 7 'E

Lake  Kurajly 50°24. 2 ’N/70°12. 4 Έ

Lake  N tg is 50-31. 4 'N / 70”40. 7 'E

Lake  K a m b a k 50“23. 7 'N/70°34. 9 'E

Lake  Be stobe 50-40. 9'N/70°27. 8 'E

Northern  Lake  Chain Lake  A sh ch yko l * 50-44. 2 'Ν/69-59. 3 Έ

Lake  Bajbota 50°42. 9 'N / 69”52. 0 'E

Lake  K um k o l* 50°45. 8'N/70°04. 3 'E

Lake  S a u m a lk o l * 50°40. 3 'N/69°43. 4 'E

Lake  Zhum a j* 50“41. 4'N/69°49. 0 'E

Others Lake  K orzhynko l 51-41. 4'N/68°55. 2 'E

Lake  Su lu ko l 49°47. 0 'N /69”44. 3 'E
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