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Status and trends of Gull-billed Tern
Gelochelidon nilotica in Europe and Africa

J. M. SANCHEZ, A. MUNOZ DEL VIEJO, C. CORBACHO, E. COSTILLO
and C. FUENTES

Summary

Gull-billed Tern Gelochelidon nilotica is classed as Endangered in Europe (Tucker and
Heath 1994, Hagemeijer and Blair, 1997), but there have been no detailed studies of the
trends in the different populations occurring in Europe and Africa. Here we study the
status and trends of the species in Europe and north and north-east Africa. We estimate
the total population at 10,500-12,900 breeding pairs, and recognize two biogeographical
populations in this region. The western population, comprising colonies in northern
Europe (Denmark, Netherlands, Germany), France, Italy, Spain, and north and north-east
Africa, consists of at most 6,200 pairs, 1,800 of which are in African colonies. The eastern
population, comprising colonies in the Balkan Peninsula, Greece, shores of the Black Sea
and Sea of Azov, and Turkey, consists of at most 6,800 pairs. Two trends were observed:
a first phase from 1900 up to the mid-1970s in which the northern European populations
practically disappeared; and a second phase of stabilization, or even increase, in some of
the western colonies, while the eastern population continued to decline. There is a marked
concentration of the species in just a few localities in the countries of the Mediterranean
basin.

Introduction

Gull-billed Tern Gelochelidon nilotica has a cosmopolitan distribution, occurring
in all biogeographical areas. Six subspecies are recognized, that occurring in
Europe and Africa being nominate G. n. nilotica. Unlike some of the subspecies,
the nominate inhabits both brackish-water (Sanchez 1984) and freshwater areas
(Moller 1977, Sanchez and Sénchez 1991).

Population studies (Meller 1975b, Biber 1993, Tucker and Heath 1994) have
shown a strong, although unquantified, declining trend from the beginning of
the twentieth century, so that the currently active colonies represent only a small
fraction of those that existed then (Meoller 1975a). Current estimates of the
Palaearctic population vary markedly from author to author (Biber 1993, Tucker
and Heath 1994, Rose and Scott 1994, 1997, Hagemeijer and Blair 1997, Wetlands
International 2002): that there exists no reliable estimate is due to the lack of
coordinated censuses over recent decades and the very different values reported
for the same regions. Indeed, for a species such as this, which occupies highly
unstable and unpredictable habitats, such coordination of the information is
essential (Moller 1975a, b, Sanchez and Blasco 1987, Cabo and Sanchez 1984,
Foschi 1986, Biber 1993, Sadoul and Isenmann 1999).

While there has been some interest recently in the status of the different
biogeographical populations (Rose and Scott 1994, 1997, UICN 1994, Wetlands
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International 2002), in most cases the data used to catalogue the species have
been disjointed, taken from different years in different regions, with either no
information on large breeding areas or with wide ranges in the corresponding
estimates. This study attempts to evaluate current trends in the different regions
where the species breeds, and to estimate the size of the Palaearctic population,
by compiling available data on its breeding from the middle of the twentieth
century onwards.

Material and methods

The data used to evaluate the breeding population are a compilation of all
the data published in the second half of the twentieth century on the species’
breeding in Europe and north and north-east Africa (see Appendix), together
with new data on breeding in the Iberian Peninsula. To establish the extent of its
presence (UICN 1994), we used the convex minimal polygons corresponding to
the species (White and Garrot 1990): the coordinates of all the colonies were
put into a Geographical Information Systems database (Arc-Info), and the land
surface area under the polygon was computed. Ringing recovery data were also
taken from published studies (Moller 1975¢e), together with unpublished data on
the Spanish populations (Centro de Migraciéon de Aves, Ministerio de Medio
Ambiente, Spain). The wintering data for the species on the continent of Africa
were taken from coordinated censuses of the INRB and Wetlands International
carried out in the period 1991-1997 (Rose 1992, Perennou 1992, Rose and Taylor
1993, Dodman and Taylor 1995, 1996, Dodman et al. 1997, Delany et al. 1999). We
use the terms “places” and “locality” (UICN 1994) in the sense of geographical
areas and site colony, respectively.

Spearman’s correlation coefficients (Sadoul et al. 1996) were used to study the
relationships between different areas, localities or colonies. Frequency distribu-
tions were compared using a chi-squared test, and the percentage test was used
to study relative variations in different periods. All calculations were performed
using the program STATISTICA.

Results
Biogeographical population

There are few published data on ringed bird recoveries (Figure 1), but those
there are suggest the existence of a possible biogeographical unit since they show
movement through the western countries of Europe and of trans-Saharan Africa
(Mauritania and Senegal), thereby indicating that in Europe there might be
one western biogeographical population and another eastern. The former would
consist of the European populations up to the eastern borders of Germany and
Austria and Italy, and to the south include Morocco, Mauritania and Senegal
(Figure 1), although there has been no confirmation of interchange of individuals
between European and African colonies. The eastern biogeographical population
would consist of the populations of the Balkan Peninsula, the Black Sea and
Turkey.

Active European colonies declined in the twentieth century (Figure 1). The
species has practically disappeared from north and central Europe (Table 1,
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Figure 1. Wintering and breeding areas of Gull-billed Tern in Europe and Africa.

Appendix), as well as from most of the Balkan Peninsula (Keve 1960, Biber 1993),
where its occurrence is irregular both in number of pairs and in temporal
continuity. This could explain the existence of two areas of presence (UICN 1994;
convex minimal polygons, Figure 1). These two regions are represented by two
western polygons (western European and African) that would presumably be
connected by the aforementioned migrants, and an eastern polygon. The (land)
area of presence represented by these polygons is 616,843 km?, 336,954 km? and
72,010 km? in the eastern, western and African polygons, respectively (Figure 1).
The potential breeding areas for the species are undoubtedly only a very small
fraction of these polygons.

Winter censuses show that the wintering grounds lie in steppe and savannah
south of the North African deserts between 20°N and the Equator (Table 2). They
show two segregated areas, one in the western region (Table 2) with a very small
population (650 + 372 birds, range 440-1,137). Most of this wintering population
is restricted to Senegal and Mali (Table 2), with numbers that are far higher
(6,446 * 5,547 birds, range 1,024-14,580). The greatest concentrations are found in
Uganda, Tanzania and Kenya. The wintering population in southern African
countries is almost nil (Table 2).

Evaluation of the population

The species bred in 88 places and 100 localities in the second half of the twentieth
century (Table 1, Figure 1, Appendix), mostly concentrated in the Mediterranean

https://doi.org/10.1017/5095927090400036X Published online by Cambridge University Press


https://doi.org/10.1017/S095927090400036X

338

J. M. Sdnchez et al.

“(€£61) 1noyer,, {(9£61) uoudnoi], (€861) pnekeyn, /(SL61) stooue,
{(€g61) pnede pue (5g61) suowwg pue dwrer), (£661) 1erex pue urudejn], (€661) oNydUILIaYDs {(£661) AoupjueN], {(c661) seysoxede] pue Luinoo, (000c)

139OI pUR BLIDG PuUe (966T) TUIqNIsYD pue [3aydLIg, {(ssaxd ur) zauey pue zaypueg pue (L661) Zounjy pue zaypues, (9661) ‘v ja [nopes, {(€661) 12q1g,
UMOWUN “§ {DQUTULI9P 03 JNOLIIP IO J[LIBA SIS IO SINI[LIO] JO IoquINN ‘+

"AIMIUad I2aULM] 313 JO JTeY PUO0IdS Y} UT SUOTJEAISSQO 0} SPUOdSaiIod WnwIXeu [edtIo)sTy Sy

34 001 38 G06'z1-5€9'01 000'9I—000"Z —68¢Y 000TT 6S0Le o1IedR[R ] [R10]
¢ (+)r 1 00T 001 00z 00z [eSauag
I (+)r I 0091 009’1 005’9 005’9 BIURILINEIA
o 4 4 40€ o¢ o¢ 0DD0I0A
o [ [ 08 Surpoaarg oS erad[y
o k4 k4 05z Burpoaarg oS oS eIstun,
IT of o¢ ,000"P—005"c (000"2-000Z) Surpasig oo¥ 000'Z Aoy,
¢ + + 5005 00060081 005z 000'T 00S'T SBag AOZY PuUe Yoe[g
o I I JpE-o1 0£-0T 001-0€ - 00T erredmg
o e b Lob—oz ob-oz Ma] ¢ 000§ eruewoy]
T +(¥) ¥ KVAs 051-0§ 061 oo¥ ool EREEN )
o I I ,LoP—o ot-o b - ot erueqry’
0 T e - - d[qeqoid - erae[sodnx
o ¢ ¢ - - o - Are3unpy
¢ o1 o1 ,05V—6e€ 00£—00T (154 Gz (454 Aren
€ Yz oT ,005€—000"€ 6981 0061 006 [elelelt4 uredg
1 14 I ,00€-05T (544 oSt SIT 00S QoueI]
o ¢ ¢ ,09—08 09-0§ 6% 9 oS Aueurron)
o 1 T - - o o ¥ SpueIayloN
o 9 I - -0 ot Ly oot Tewrua (|
SanI[ed0] (¥661) yyeay wnwrxeur
aIqels SaN}I[ed0] sade[ ] Apnys Juasaig pue 1yong, (£661) 19q1g  (©SL6T) I9[OIN [edLI0ISTH Anuno)

‘U], PaMg-[Mo jo uonemdod ueosuyy-ueadomy ayy jo seyewmsy I [qe]

https://doi.org/10.1017/5095927090400036X Published online by Cambridge University Press


https://doi.org/10.1017/S095927090400036X

Gull-billed Tern in Europe and Africa 339

Table 2. Results of the Gull-billed Tern census in wintering areas.

Country Area Average Max. Min. SD
Benin Western 5 8 1 4.9
Burkina Faso Western o o o

Cameroon Western 49 142 o 64.8
Ivory Coast Western 0 0 0 0.0
Gabon Western o o o

Gambia Western 56 92 20 50.9
Ghana Western 30 30 30

Guinea-Bissau Western 15 34 o 15.0
Mali Western 187 500 o 216.4
Mauritania Western 75 212 3 95.9
Niger Western 85 251 12 99.7
Nigeria Western 28 108 o 46.5
Senegal Western 208 679 11 271.3
Togo Western o o o 0.0
Sierra Leone Western 2 3 o 2.1
Total 650 1,137 440 371.8
Burundi Eastern

Eritrea Eastern 0 0 0 0.0
Ethiopia Eastern 86 149 4 66.4
Kenya Eastern 624 1,485 121 534.6
Seychelles Eastern 0 o o 0.0
Sudan Eastern 0 0 0 0.0
Tanzania Eastern 1,851 4,922 o 2,678.2
Uganda Eastern 4,630 14,023 90 5,670.8
Total 6,446 14,580 1,024 5,547.1
Botswana Southern o o o 0.0
Madagascar Southern 0 0 0 0.0
Malawi Southern 1 4 0 1.9
Mauritius Southern o o o 0.0
Mozambique Southern 0 0 0 0.0
Namibia Southern 0 0 0 0.0
South Africa Southern o o o 0.0
Swaziland Southern 0 o 0 0.0
Zambia Southern 5 15 1 6.0
Zimbabwe Southern o o o 0.0
Total 6 15 1 5.9

For sources see Material and Methods.

basin. It currently breeds stably in 23 localities — eight in the northern Mediter-
ranean basin, 11 in Turkey and the rest in the Black Sea and Banc d”Arguin (see
Appendix). Analysis of the data for the different presence polygons presented
above shows that there exists only a single stable locality in the African polygon
(Banc d’Arguin, Mauritania) where 94% of this region’s population nest, and
that there are seven stable localities in the western European polygon (Table 1,
Appendix) in which 75% (c. 3,200 pairs) of this biogeographical unit breed. In
the eastern polygon, there are 15 stable localities, most of them in Turkey (11)
supporting 9o% (c. 6,300 pairs) of this population.
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Our estimate for the population is 10,500-12,900 pairs, with a maximum
western population (western Europe, North Africa, Mauritania, and Senegal) of
6,200 pairs, of which 1,850 correspond to Africa. The eastern population is
formed by a maximum of 6,800 pairs. The greater part of both populations breed
in the Mediterranean (8,650 pairs, 67%).

Population trends

The data show that the previously important populations of northern Europe
and the Balkan Peninsula (Meller 1975d), underwent a sharp decline (Figure 2)
over the course of the second half of the twentieth century, the trend being
statistically significant (r=-0.5448, n=77, P<o0.0001, and r=-0.9440, n=5,
P =0.016, respectively), resulting in their practical disappearance. The situation
was different in the Mediterranean basin populations, where in no case was
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Figure 2. Trends in Gull-billed Tern populations of northern Europe (Denmark,
Netherlands, Germany) and France. For sources see Appendix.
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a negative trend in the number of pairs observed (Figures 2, 3). In Italy, for
instance, there was a significant increase in the overall population (Figure 3)
as well as those of Comacchio and Sardinia (Figure 3). The French population
in the Camargue showed a negative trend up to the mid-1970s, during which
period there was a clear relationship with the corresponding observations in the
colonies of The Netherlands (r = 0.6220, 1 = 12, P = 0.031). The apparent recovery
after that date is not statistically significant. The data for the Iberian Peninsula
populations are generally too sparse and at times temporally disjoint for any
analysis of trends to be made, except for the clear increasing trend in population
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Figure 3. Trends in number of breeding pairs of Gull-billed Tern in the different stable
localities of the western biogeographical population. For sources see Appendix. The
Camargue is not represented here since its population is that of France shown in Figure 2.
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of the stable locality of the Ebro Delta (r=0.9219, n=11, P <0.0001; Figure 2).
Neither the apparent decreasing trend for the Fuentepiedra Lagoon nor the
increasing trend for the Dofana Marshes (Figure 3) are statistically significant.
No trend analysis is possible for other regions, again because of the sparseness of
the data, but there seem to have been sharp declines in the populations of the
Black Sea and Sea of Azov, Turkey and Banc d’Arguin.

Because of the aforementioned trends, the relative importance of these regions
changed (x> = 6,259, %05, =7-83) in the last quarter of the century, due mainly
to the decline in nesting pairs in West Africa (from 63% to 13% of the total,
P < 0.0001) and the increase in importance in the Mediterranean region (from
18% to 67% of the total, P < 0.0001). Comparing the maximum from the censuses
in the second half of the twentieth century by country with the population size
obtained in the present study (Table 2), we find that the breeding population has
declined by at least 50% over that period.

Discussion
Biogeographical delimitation

Gull-billed Tern was once widely distributed over Europe and Africa, breeding
in a great many places and localities (Moller 1975b). Currently, however, the
number of places and localities has declined considerably. The results reported
here show these populations to be highly fragmented, confirming the reports of
previous workers (Moller 1975b, Cramp and Simmons 1985). The species has dis-
appeared from large areas of Europe (northern Europe and most of the Balkan
Peninsula for instance), leading to its concentration in the Mediterranean and
Black Sea basins. This regression may be an expression of isolation between two
areas of presence of the species (UICN 1994), areas which could be regarded as
representing two biogeographical populations, as was suggested by Rose and
Scott (1997) and Wetlands International (2002): one in Mediterranean countries of
western Europe and some African localities (North Africa, Mauritania, Senegal),
and the other consisting of colonies in Greece, the Black Sea basin and Turkey.
This decline and fragmentation was reflected in a considerable decrease in
the area of presence of the species. Wetlands International (2002) indicate both
populations wintering in West Africa and East Africa (the Rift Valley and coast),
but the wintering data could indicate a segregation of the wintering areas of
the two subpopulations. The western population is represented by the western
trans-Saharan countries, especially Mali and Senegal. One of the Gull-billed
Tern’s migration routes passes through Italy-Sicily, and the other, more usual,
through the Strait of Gibraltar. The eastern population is represented by colonies
in the countries bordering the Rift Valley, i.e. Uganda, Tanzania and Kenya. Its
migration route passes through the Nile basin (Cramp and Simmons 1985). This
two-populations hypothesis should be tested in further studies.

Population size

Moller (1975b) gave 12,000 pairs (24,000 individuals) as the biogeographical
population, including that estimated for the entire western Palaearctic and North
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and East Africa. Biber (1993) estimated a minimum of 4,389 pairs for that same
region. Subsequently, Rose and Scott (1994) gave 27,000-37,000 individuals
for the populations of west Africa, western Europe, the Black Sea and the eastern
Mediterranean, while Tucker and Heath (1994) give a population formed
by 7,000-16,000 pairs (14,000-32,000 individuals), but their estimate excludes the
African populations, and Wetlands International (2002) gave 24,000-55,000
individuals. Our estimate of the European and African population is 10,600
13,000 pairs (21,000-26,000 individuals). While this number is close to that of
Moller (1975b), it is necessary to note that at least the population of Turkey
seems to be clearly underestimated in Meller (400 pairs), as possibly also is that
of the Black Sea; both regions are indicated as being areas of sharp population
decline (Sanchez and Fasola, 2002), and currently possess 5,000-6,500 pairs. The
case is similar for Biber’s estimate (1993), in which there are no quantitative data
for Turkey and North Africa, except Morocco, even though these are regions that
support 4,500-6,500 pairs. In general, however, all the estimates made in the
second half of the twentieth century (Table 1) point to four regions with major
populations: the Iberian Peninsula, Black Sea, Turkey and Banc d’Arguin
(Mauritania).

If, as seems to be indicated by the admittedly sparse ringing recovery data,
and as suggested by Rose and Scott (1994) and Wetlands International (2002),
there are indeed two biogeographically separated populations (western and
eastern), then the western population would be estimated at 5,430-6,150
pairs (3,000-3,500 of them in the Iberian Peninsula), and the eastern would be
5,205-6,785 pairs (5,000-6,500 of them in Turkey and the Black Sea basin). For the
reasons noted above, it is not easy to compare these values with those reported
by some other workers (Meller 1975a, b, Biber 1993, Tucker and Heath 1994), but
Wetlands International (2002) obtained similar sizes, at least for the minimum
values.

Population trends

While the temporal heterogeneity of the data make it complicated to evaluate the
magnitude of the trends, some aspects seem to be evident. There are currently
fewer nesting localities than historically (see Meoller 1975a), and indeed several
workers have noted sharp declines in many areas (Cherninchko 1993, Siokhin
1993, Biber 1993, Tucker and Heath 1994). If we correct Moller’s (1975b) data by
assuming that, historically, at least as many pairs bred in Turkey and the Black
Sea as do today, we find that there would have been at least a 20-30% decline
(from 14,600-16,100 pairs to 10,635-12,905) over the last 25 years in the western
Palaearctic population. While this is a conservative estimate, the real decline,
however, was probably even greater. The decline in the breeding population is
conditioned by the sharp decrease that occurred up to the 1970s, a decrease
which seemed to affect all the populations given the correlations found between
some of them (e.g. northern Europe and France).

From the 1970s onwards, the eastern populations of the Black Sea and Turkey
seem to continue with the same trend (Cherninchko 1993, Siokhin 1993, Biber
1993, Tucker and Heath 1994, Rudenko 1996), and a similar situation is observed
in the Banc d”Arguin population (Mauritania) (Meller 1975b, Biber 1993, Tucker
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and Heath 1994), which shows a decline of more than 70%. Therefore the reason
that the overall population did not fall by more than was noted above has to
be sought in the recovery of the western Mediterranean populations, these being
the only ones that not only are not presently declining but in some cases are
increasing. The Italian populations (Foschi 1986, Fasola et al. 1993, Brichetti and
Cherubini 1996, 1997) show a positive trend overall, as does the population of
the Camargue (Sadoul et al. 1996, Sadoul and Isenmann 1999). In both areas
together, there are 1,000 breeding pairs (20—25% of the western population). The
area with the greatest increase is, however, undoubtedly the Iberian Peninsula,
where the population has quadrupled in the last quarter of a century. This was a
consequence of the increase in the Ebro Delta population (Sanchez and Mafiez in
press), the relative maintenance of the other two stable populations (Dofiana
Marshes and Fuentepiedra Lagoon, both in southern Spain) and the spectacular
growth of populations in new areas such as Extremadura (western Spain) where
the population has grown by a factor of 10 in the last decade (Sanchez and
Sénchez 1991) to the current 1,100 pairs (Sanchez and Mafiez in press). Finally,
although the sparse data on the Mediterranean populations of North Africa
do not allow any trend to be deduced, these populations do seem to be highly
unstable in numbers and breeding sites (Robin 1968, Francois 1975, Cabo and
Sanchez 1984, Séanchez and Fasola, 2002).

Overall, the population appears to be concentrated in the countries of the
Mediterranean basin (67% of the total), although there is a declining trend in the
eastern region offset by an increasing trend in the western. Perhaps the greatest
danger in these trends is the concentration of most of the pairs into just a few
areas: 75% of the population of the entire Palaearctic is found in just 22 localities
that can be regarded as stable. The rest exhibit erratic nesting over various wet
zones of the study area: in the western biogeographical population, there exist
only eight stable zones, with the remainder corresponding to localities in Greece
(1), Turkey (11) and the Black Sea (3), all in regions presenting a strong declining
trend.

Causes of the trends

Many varied factors have been identified as causes of impacts on the populations
in the different regions where Gull-billed Tern has bred or is breeding. One
factor of major importance is a consequence of its highly unstable breeding
habitat (Meller 1975b, d, Sdnchez and Mufioz 1997, Sdnchez, 2003): clutches are
often lost by rising water-levels inundating the colony, or falling water-levels
connecting the islets on which the species nests to the shore (Sanchez and
Sénchez 1991, Biber 1993, Sanchez and Rodriguez 1994, Sdnchez 2003). However,
doubtless the loss of habitat due to the drainage of wetlands or the regulation of
river systems in the breeding and wintering areas (Reichholf 1989) has been the
fundamental cause of the decline of many populations, examples being those of
northern and eastern Europe (Meller 1975d, Biber 1993, Cherninchko 1993). This
transformation of habitat has also been a determinant in the species’ feeding
(Siokhin 1993, Rudenko 1996), since in many areas pasture, in which they
previously fed on insects, has been converted to crop-land. There has been an
additional collateral negative impact on the species in this conversion, since there
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seems to have been a major effect of pesticides in reducing the colony size of
some populations (Biber 1993, Fasola and Canova 1996, Cherninchko 1993,
Sanchez and Fasola, 2002).

Furthermore, colonies are affected by numerous predators. Some are terres-
trial, such as foxes or stray dogs that may enter a colony when a fall in water
level connects the islets to the shore (Sdnchez and Rodriguez 1994). Others are
birds, both diurnal (Lévéque 1955, 1957, Rudenko 1996) and nocturnal such as
Barn Owl Tyto alba or Short-eared Owl Asio flammeus (Sanchez, 2003). In some
cases, predation is by rats, because, although in many cases the species inhabits
areas with no vegetation, its preference is for islets with vegetation (Goutner
1987, Sanchez et al. 1991) in which there may be large rodent populations.
Moreover, in mixed-species colonies, gulls such as Yellow-legged Gull Larus
cachinans and Black-headed Gull L. ridibundus may prey on the chicks and eggs
(Meller 1975b, Sanchez and Blasco 1987), and other terns of a similar size, such
as Sandwich Tern Sterna sandvicensis may also have a negative influence (Siokhin

1993).
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Appendix. Places where the Gull-billed Tern has bred in the period covered

by the study

Boldface underlined indicates places where stable colonies exist. Non-boldface indicates
places where unstable colonies exist, with frequent or regular (underlined) or only
sporadic (non-underlined) breeding attempts occur.

DENMARK
1. West Jutland (6) (Meller 1975a—e)

NETHERLANDS
1a. Rotterdam (Biber 1993, Moller 1975a)

GERMANY
2. Baden-Wiirttemberg (Moller 1975a)
3. Bayer (Cramp and Simmons 1985)
4. Schleswig-Holstein (Glutz and Bauer 1982,
Biber 1993 Berndt and Buche 1993, Schlenker
1966)

FRANCE

5. Rhéne mouth (4) (Boutin ef al. 1987, Biber
1993, Johnson and Isenmann 1971, Sadoul
and Isenmann 1999, Leveque 1955, 1957,
Boutin ef al. 1987, Fasola et al. 1993)

SPAIN
6. Ebro Delta (3) (Maluquer and Pons 1961,
Maluquer 1971, Martinez-Villalta 1991, Fasola
et al. 1993)
7. Gallocanta Pool (Martinez-Villalta 1991)
8. Villafranca Pool (Martinez-Villalta 1991)
9. Manjavacas Pool (Carmena and Pereira 1981,
Martinez-Villalta 1991)
10. Longar de Lillo Pool (Martinez-Villalta 1991)
11. Albardiosa Pool (Martinez-Villalta 1991)
12. Quero Saline (Martinez-Villalta 1991)
13. Pétrola Pool (Martinez-Villalta 1991).
14. Alcazar de San Juan Pool (Otero-Muerza
1980)
15. Valdecafas Reservoir (Martinez-Villalta 1991)
16. Orellana Reservoir (Martinez-Villalta 1991,
Sanchez and Sanchez 1991)
17. Sierra Brava Reservoir (own data)
18. Casas de Hito Pool (own data)
19. Gorbea Pool (own data)
20. Arroyo-Conejo Reservoir (own data)

21. Alange Reservoir (own data)
22. Los Canchales Reservoir (own data)

23. Guadalquivir Marshes (3) (Costa 1986,
Martinez-Villalta 1991, Sanchez and Mafez in
press)

24. Fuentepiedra Pool (Martinez-Villalta 1991,
Vargas et al. 1978, Sanchez and Blasco 1987,
Rendén 2001)

25. Laguna de Villafafila (Martinez-Villalta 1991)

ITALY

26. Comacchio Valley (Brichetti and Foschi 1985,
1986, 1988, Foschi 1986, Fassola et al. 1993,
Brichetti and Cherubini 1996, 1997, Brichetti
et al. 2000, Serra and Brichetti 2000)

27. Manfredonia Gulf (Foschi 1986, Brichetti and
Cherubini 1996, 1997, Brichetti et al. 2000,
Serra and Brichetti 2000)

28. Salin de Cagliari (Sardinia) (Foschi 1986)

29. Salin de Cervia (Brichetti and Cherubini 1996)

30. Biviere de Lentini (Brichetti and Cherubini
1996)

31. Foce Bevano (Brichetti and Cherubini 1997,
Brichetti et al. 2000)

32. Province Oristano (Brichetti and Cherubini
1996, Brichetti et al. 1998)

33. Lagune Venezia (Brichetti and Cherubini
1997, Brichetti et al. 2000, Serra and Brichetti
2000)

34. Stagno de Molentargius (Brichetti et al. 2000,
Serra and Brichetti 2000)

35. Pialasse y Valli Ravennati (Brichetti and
Foschi 1986, Costa 1997)

GREECE

36. Evros Delta (Goutner and Kattoulas 1984,
Fasola et al. 1993)

37. Nestos Delta (Cramp and Simmons 1985)

38. Alyky (Goutner and Papakostas 1992)

39. Messologhi (Goutner 1991)

BULGARIA

40. Atanosoo Lake (Nankinov 1993)

41. Burgas Lake (Nankinov 1993)

42. Madresko Lake (Nankinov 1993)

43. Dourankulak (Nankinov 1993)

44. Batova River (Nankinov 1993)

45. Western Sofia Marshes (Nankinov 1993)
46. Danube River islands (Nankinov 1993)

ROMANIA
47. Danube Delta (Dobrogea) (Biber 1993)

HUNGARY

48. Ferto Lake (Glutz and Bauer 1982)
49. Balaton Lake (Glutz and Bauer 1982)
50. Neusiedlersee Coast (Keve 1960)

YUGOSLAVIA
51. Montenegro (Biber 1993)
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ALBANIA
52. Durazzo Lake (Lamani and Puzanov 1962)

BLACK SEA AND AZOV SEA (8)

53. Danube mouth until Ukraine

54. Tendra Gulf islands (Cramp and Simmons
1985)

55. Kartinitsky Gulf (Cherninchko 1993)

56. Sivash Land (Cherninchko 1993, Siokhin

1993)

ALGERIA

57. Fetzara Lake (Balzac and Mayaud 1962)
58. Zana Marshes (Taczanowski 1870)

59. Boughzoul Lake (Frangois 1975)

60. Bou-Lhilet (Le Berre and Rostan 1976)
61. La Macta (Metzmacher 1976)

TUNISIA
62. Tunis Lake (Cramp and Simmons 1985)
63. Sebkha El Djem (Mayaud 1983)
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MOROCCO
64. Afsé Pool (Cabo and Sanchez 1984)
65. L'iriki (Mayaud 1983)

MAURITANIA
66. Banc d’Arguin (Naurois 1959)

SENEGAL
67. Senegal River (Latour 1973)

TURKEY (Magnin and Yarar 1997)
68. Isikli Golii

69. Acigol

70. Aksehir E Eber Golii
71. Sultansazligi

72. Seyke Golii

73. Hirfanli Baraji

74. Samsam Golii

75. Kozanli G6kgol

76. Kulu Goli

77. Bolluk Golii

78. Bulanik Ovasi
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