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Abstract. The paper presents the numerical fluctuation of the populations of common pelican (Pelecanus onocrotalus Linnaeus 1758) 
during the last seven decades in the Danube Delta, Romania. Pelicans have been protected in Romania since 1933. Their only nesting ground 
in Romania, the largest in Europe, is situated in the northern part of the Delta in an isolated area that is extremely difficult to approach. As a 
result of their protected status the population had increased tenfold by the year 2000 compared to the 1930s. While population assessments 
historically were performed from rowboats and occasionally based on aerial photography, new, high tech methods have shown an apparent 
increase in the population trend. In 2016 the estimated number of nesting Great White Pelican pairs was 17,000. We postulate that 
hydrographical changes constitute an important factor in the positive population trend by creating new roosting grounds for pairs previously 
unable to nest. The increase could also be a result of the relocation of smaller pelican colonies from around the Black Sea. The use of drone 
photography and GPS localization was pivotal in determining current population figures, allowing the appraisal of areas previously 
inaccessible by boat. The unexpected increase in the pelican population warrants a revaluation of the management policy of the Danube 
Delta Biosphere Reserve Authority, and demonstrates the necessity of adopting equipment for future population monitoring. 
 
Keywords: Romania, great white pelican, population trend.   
 
Rezumat. Date privind fluctuația numerică a populatiilor de pelican comun (Pelecanus onocrotalus Linnaeus 1758) în 
Delta Dunării (România) în perioada 1950-2016. Lucrarea prezintă fluctuația numerică a populaţiilor de pelican comun (Pelecanus 
onocrotalus Linnaeus 1758), în ultimele șapte decenii, din Delta Dunării.  In România, pelicanii sunt păsări protejate din 1933. Singura lor 
colonie din țară, care este și cea mai mare în Europa, se află în partea de nord a deltei, într-o zonă extrem de greu accesibilă. După ce au fost 
declarați drept protejați, numărul pelicanilor a început încet să crească, înzecindu-se până la sfârșitul secolului trecut față de anii ‘30. 
Evalările efectivelor au avut loc din bărci, uneori cu mijloace avio, dar în a doua decadă al secolului nostru cu aplicarea metodelor de high-
tech s-a constatat un salt calitativ, populațiile au fost apreciate la aprox. 17.000 perechi cuibăritoare. Considerăm că o importantă cauză a 
acestei creșteri o reprezintă schimbările hidrodinamice în jurul coloniei, care au generat noi spații de nidificare pentru perechile de pelicani 
care, în lipsă de locuri adecvate, nu au avut posibilități de cuibărit. Un motiv al creșterii poate să fie și transferarea aici a altor mici populații 
circumpontice. Dar, factorul principal care a făcut posibil monitorizarea completă și a zonelor  inaccesibile pentru  bărci, a fost utilizarea 
dronelor și localizarea păsărilor cu ajutorul GPS-ului. Creșterea neașteptată a efectivelor de pelicani solicită reconsiderarea politicilor de 
management a Rezervației Biosferei Delta Dunării și demonstrează necesitatea utilizării a high-tech în monitorizarea efectivelor de pelicani.  
 
Cuvinte cheie: Romania, pelican comun, fluctuații populationale. 
 

INTRODUCTION 
 

The Great White Pelican (Pelecanus onocrotalus Linnaeus 1758; hereafter referred to as GWP) is one of the 
most well-known out of the 362 listed bird species in the Danube Delta. Like pelicans in general, GWP is a popular and 
charismatic bird (BOWKER & DOWNS, 2008); it is also a heraldic charge and a symbol for the Danube Delta. At the 
same time GWPs play an extremely important ecological and end economical role because of the trophic pressure they 
exert on the fish population. Therefore, it is paradoxical that our knowledge of GWP population sizes and their trends 
still are so deficient. 
 Pelicans were considered common until the end of the 19th century and lived in millions in the lower Danube 
region from Călăraşi to the Black Sea. The drainage of wetlands led to the systematic destruction of their living habitats, 
and anthropic pressure increased because of their substantial consumption of fish. This leads to rapidly declining 
populations. As pelicans are particularly sensitive towards man-made disturbances and aggression, over the 20th century 
they retreated from the lower Danube region to the remotest areas of the actual Delta. (CĂTUNEANU, 1950, 1958; 
CRIVELLI et al., 1991; CIOCHIA, 2001; LINȚIA, 1955; ROSETTI-BĂLĂNESCU, 1957). In practice, this meant that 
by 1937 nesting GWPs and Dalmatian Pelicans (Pelecanus crispus) had disappeared completely from areas outside of 
the Danube estuaries (CĂTUNEANU, 1958) (Fig. 1).  

But not even the vastness of the Danube Delta could provide adequate protection for the pelicans. The decline 
of the population is only partially explained by the fragmentation of the living environment, the construction of canals, 
the motorization of shipping, the burning of massive areas of reed and the poaching of birds and harvesting of eggs for 
various reasons (CĂTUNEANU, 1958, 1999; KISS, 1988). The main reason is “a merciless campaign of eradication 
against fish-eating bird species, whether they are harmful or not. In the spring of 1949 Compesca initiated an 
unwarranted war against such birds, which between 1950 and 1955 was perpetuated together with agencies of the 
Ministry of Food Industries in close collaboration with local fishermen – with the purpose of destroying all birds 
suspected of eating fish. Thus, the nesting grounds of pelicans, grey herons, glossy ibises, egrets etc. were obliterated; 
eggs were destroyed by their tens of thousands, and chicks found in the nests were killed. In 1955 the Ministry of Food 
Industries planned the extermination of 75,000 fish-eating birds…”  (CĂTUNEANU, 1958). 
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Figure 1. The retreat of pelican (Pelecanus ssp.) nesting areas between 1896-1954 in the Romanian lower Danube region  
(from CĂTUNEANU, 1958). 

 
The population collapse of colonial water birds – among them the two species of pelican, whose numbers were 

reduced from around a million to a few hundred (DRAGOMIR & STARAȘ, 1992) – prompted the introduction of 
certain protective measures that materialized in the form of new legislation. 
 Thus, the Decision of the Council of Ministers 600/1933 declared GWPs and three other species protected, and 
Decision 645/1938 dictated the formation of a 14600 ha reserve in the Roşca – Buhaiova - Hrecişca lake-complex, 
which still serves as an annual nesting ground for pelicans. This was followed by Decision 961/1950, prohibiting the 
hunting of pelicans and destruction of their nests and eggs. Decision 458, coming into effect in April 1954 was of 
special importance, in that it declared the two species of pelican and certain other species as natural monuments, 
granting them the highest level of protection at the time (CĂTUNEANU, 1958, 1999; KISS, 1988). Following this, all 
official aggression against bird colonies was suspended (CĂTUNEANU, 1958; MUNTEANU, 1960; RUDESCU, 
1955) which, however, did not preclude unlawful violations. 
 Following the political changes of the late 1980s and early 1990s the Danube Delta Biosphere Reserve was 
formed (***. 1993a; ***. 1994); Romania signed the international treaties on wetlands and bird protection (***. 1991; 
***. 1993; ***. 1998); ratified the Agreement protecting the migratory birds of Africa and Eurasia - including the GWP 
(***. 2000); accepted the 79/409/CEE Birds Directive (***. 2006)  and legislated the establishment a national network 
for the protected areas (***. 2001;  ***. 2007a, b; ***. 2007c; ***. 2008). According to current wildlife-protective 
legislation, the killing of a GWP carries a penalty of 1350 € (***. 2018), corresponding to three months minimum wage 
in. However, the antagonism towards pelicans has not disappeared, it has just become more obscured. The illegal 
shooting and killing of pelicans near fish ponds and fishing equipment is ongoing (Fig. 2.), especially because no 
legislation exists regarding indemnities for damages to fisheries and piscicultures caused by fish-eating birds. 
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Figure 2.  Great white pelican (Pelecanus onocrotalus), crucified adjacent to fishing equipment, Danube Delta,  
August 8, 2010 (Photo: Alexe Vasile). 

 
The conflict between commercial and wildlife-protective interests is in dire need of a resolution. For example, 

the president of the Federated Fisheries of the Danube Delta has requested indemnities for 18,995 pelicans, which each 
eat 25 kg (!!!) of fish daily from the fisheries (SMOLII, 2017). 

Despite all this, since 1933 (when the protection of pelicans was initiated), not a single official, institute-lead 
research project has been undertaken to evaluate pelican population trends, studies of migratory habits, or quantification 
of their impact on the fish stock. Population sizes were only inferred through indicators derived from collateral projects, 
through point-data collected in conjunction with banding (KISS, 1992; KISS & CONDAC, 1992), and through 
individual observations. While in later years several NGO studies have been conducted and findings have in part been 
reported (*** 2015; ***. 2016), a long-term project led by the institute and benefitting from international planning and 
participation is still needed. 

The scope of the current paper is a meta-analysis of historical literature regarding GWP populations, an 
account of our own research and population estimates, and a presentation of the population trend. We also compare 
population estimates obtained through traditional methods with those acquired through the use of current technology, 
highlighting the need to adopt high tech monitoring systems.  
 
 Research location 
 In contrast to sub-Saharan GWP populations, which usually roost on skerries, and sometimes on mountain 
peaks (BROWN & URBAN, 1969), west-Palearctic GWPs typically nest in dense reed and sometimes on sand-islets. 
The colony assessed by us is situated in the north-eastern part of the Danube Delta Biosphere Reserve in the 9625 ha, 
rigorously protected Roşca-Buhaiova reserve. (Fig. 3) 

The Delta itself was declared a UNESCO World Heritage Site in March 2000. Currently Roşca-Buhaiova 
holds the Delta’s only GWP colony, the largest in Europe. The area itself is a system of lakes – two small and one large 
lakes, and a large number of lakelets – enclosed not by land but by extremely dense reeds. The tangled reed-rhizomes 
form a dense structure which, as a result from gases released by decomposition, rises to the surface in the summer. 
Thus, floating islands (locally called plaur) that move with the watercourses are formed. Trees are absent in favour of 
sparse thickets of grey willow (Salix cinerea). The area is intersected by several disused, silt-filled canals.  The colony 
itself is situated on the lakes Buhaiova and Hrecisca, and the surrounding small lakelets (KISS, 2002; PLATTEUW et 
al., 2004). It is not approachable by canal, road or track; the closest settlement is at a distance of 11 km, and the closest 
building is a ranger hut located some 3.5 km from the colony. No other part of the Delta is as remote and isolated. The 
lake Mikiri Prespa in Greece, a nesting ground for Dalmatian Pelicans, is somewhat similar, but significantly smaller 
(CATSADORAKIS & CRIVELLI, 2001) (Fig. 4). 
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Figure 3. The lakes Buhaiova and Hrecisca in the rigorously protected Roşca-Buhaiova  
in the Danube Delta – Romania (Graphic: Doroșencu C. Alexandru). 

 

 
 

Figure 4. Fragment of the largest nesting ground for Great White Pelicans (Pelecanus onocrotalus) in Europe  
in the rigorously protected Roşca-Buhaiova reserve located in the Danube Delta Biosphere Reserve - Romania (Photo: Kiss J. B.). 

 
Nesting pelicans are extremely sensitive towards human-caused disturbances (CARNEY & SYDEMAN, 

1999). Romanian literature also records multiple instances where pelicans have abandoned their colonies, especially if 
the disturbance occurred before the hatching of eggs (CĂTUNEANU, 1958; RADU, 1957; ***, own observations).  

Pelicans are more tolerant towards syntopic natural enemies. For example, during a 1985 survey we observed a 
wild boar (Sus scrofa) in the vicinity of the pelican colony that each morning systematically killed and consumed two 
pelican chicks without significantly alarming the colony in general. We observe the presence of wild boar or fresh 
tracks on every control visit to Roşca-Buhaiova. Nonetheless, it is almost certain that only a few individuals actively 
hunt for pelicans. During nesting season, the colony is inaccessible to all other mammalian land predators. White-tailed 
eagles (Haliaeetus albicilla) are also frequently observed around the colony, and 2-3 pairs have a total of 7 nests at an 
average distance of 4.7 km from the colony (ALEXE et al., 2018). We have no direct indication of attacks against adult 
pelicans, but we have on several occasions observed white-tailed eagles feeding on young pelican cadavers. We could 
not establish whether these were predatory kills or the acts of scavenging.  

Small, strictly isolated groups of Dalmatian Pelicans nest adjacent to the GWPs, but their colonies can also be 
found on rocky or sandy islets (KISS, 1976; KISS et al., 2016; MARINOV et al., 2016c).  Cormorants (Phalacrocorax 
carbo) also nest here. GWP nests are simple depressions in the dry undergrowth, with very little deposited nesting 
material. Publications referring to oversize GWP nests (DOMBROWSKI, 1912; LINȚIA, 1955; CĂTUNEANU et al. 
1978) have most likely confused them with those of syntopic Dalmatian Pelicans. The nests are usually found at the 
edges of floating reed islands, adjacent to, and in direct communication with the water. Gradually, this contact surface 
erodes away. The uric acid in the birds’ faeces destroys the rhizomes – a process that is facilitated by the trampling of 
the 10-12 kg birds themselves. Waves also promote this erosion. Because of the eroding nesting grounds, large numbers 
of pelicans are forced to relocate from Lake Hreciska to Buhaiova or to other adjacent lakelets (or vice versa), and 
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return a few years later to nesting grounds that have since regenerated. We have observed such migrations on at least 
five occasions between 1969 and 2016 (KISS, 2002; CEICO, 2003). 

Methods for numerical estimations of pelican colony sizes were set down in the 1990s (ZHATKANBAEV, 
1994), but in the given circumstances these were only partially applicable. The difficulties of approaching the colonies, 
exacerbated by the need to disturb the birds as little as possible, probably meant that the colony was never appraised in 
its entirety. This is likely the chief objective reason for individual researchers publishing divergent population data, 
since each could only assess a limited and often disparate part of the vastly dispersed colony. Similarly, airplane-based 
photogrammetry methods can also introduce errors in counting. Things are further obscured by natural fluctuations in 
the number of nesting birds, and subjective errors introduced by the assessor. However, neither of these can fully 
explain the recent, extraordinary population increase detected using drones and other high-tech equipment. 
 

MATERIALS AND METHODS 
 

To determine pelican population trends, we assessed the available relevant literature and supplemented it with 
our own findings. Little historical information of value survives regarding pelican populations; in most cases the 
sources refer solely to “pelicans” without elaborating whether GWPs or Dalmatian Pelicans are referenced. With few 
exceptions, reliable information is only available from ca. 1950 onwards. This study compiles population data spanning 
the last 70 years, without claiming completeness of the data. Regrettably, some of these sources are also variable, and it 
is sometimes difficult to establish the validity of original sources.  
 The data is complemented with estimations based on our own observations, conducted from dinghies using 
binoculars. Dinghies were operated using poles, and typically carried two observers and an oarsman. Colonies were 
approached to the limit of tolerance, around 120-150 m (the tolerated range being inversely proportional to the stage of 
nesting). This distance is based on our local experience; in literature, this critical range (100-600 m) has only been set 
down for brown pelicans (Pelecanus occidentalis; CARNEY & SYDEMAN, 1999). Considering the extremely 
dispersed nature of the colony our observations were typically centred on the one of the two lakes that currently 
harboured the majority of the population – plus surrounding lakelets. The sizes of more remote enclaves could only be 
estimated through counting of birds in flight. A break-through was caused by the advent of GPS and drone technology. 
The aircraft used in 2016 was a Dragon – a forward-swept delta wing, hand launched, with a 1.6 m wingspan, 4.5 kg 
weight, capable of 40 minutes endurance and a 25 km range. The aircraft was equipped with an APSC NX500 camera 
of 28Mp, with 20, 30 and 70mm lenses. Flights were conducted at heights between 70m-80m AGL and 270m AGL. 
Regarding the methodology used in compiling all the flight images of both lakes, several software packages were used 
in order to achieve the final result – a photomosaic of the entire area. The software used for this step was Global 
Mapper and the vectorization of each individual was done manually using the provided tools. To increase the accuracy 
of the vectorization process, the orthomosaic blending option was altered with other screen options such as: Color 
Dodge, Difference, Keep Red, Keep Green, Keep Blue, SPOT (Natural Color). The most accurate display of the 
orthomosaic is with the Difference view. 

The photomosaic was used in the GIS software to manually evaluate the Great White Pelican breeding area 
through simple and basic procedures. A point layer in ArcGis was used to count the Great White Pelicans on nests. 
(MARINOV et al. 2016a, b). Using this technology, the entirety of the colony could be photographed without the need 
for overflights in an airplane, which carried the risk of collisions with pelicans (LESHEM, 2014). 
 

DISCUSSION 
 

Two distinct GWP populations are known; one such population nests in Eastern Europe and Asia, the other in 
Central- and South-Saharan Africa (CRIVELLI & SCHREIBER, 1984). The African population is sedentary and 
dispersive; the Palearctic population migrates long distances. Approximately half of the western Palearctic population 
nests in the republics of the former Soviet Union, estimated at the turn of the century to comprise 3,120-6,550 nesting 
pairs (KRIVENKO et al., 1994). Other sources estimated the numbers to 3,070-4,300 nesting pairs (CRIVELLI et al., 
1991). The total Palearctic population was estimated at 7,345-10,500 pairs (CRIVELLI, 1994; CRIVELLI et al., 2000; 
CRIVELLI et al., 1992; HAGEMEJER & BLAIR, 1997). Smaller, independent populations are known in Greece and 
Turkey (CRIVELLI et al., 2000).  
 During autumn the western palearctic population migrates, following the coastlines of Eastern Europe and Asia 
Minor, reaching Africa at the south-eastern part of the Mediterranean. Their African wintering grounds are not fully 
identified, but there is evidence that they reach the marshes of southern Sudan – including a confirmed report of a 
Romanian ring. (CĂTUNEANU, 1999). From here they follow the course of the Nile southwards, and later the lakes of 
Rift Valley all the way to Equatorial Africa (CATSADORAKIS, 2002; CHEGE, 2014; CRIVELLI et al., 1991a; 
CRIVELLI et al., 1992; IZHAKI et al., 2002; KISS, 2018; SHMUELI et al., 2014). 
 In Israel, GWP tagged with satellite transponders were recorded to cross Lake Nasser and Jebel Aula Dam on 
the White Nile and subsequently the Sudd marshland in southern Sudan, touching down by Lake Roseires on the Blue 
Nile and continuing through Ethiopia to Lake Rudolf (Turkana) in Kenya. In winter quarters the western Palearctic 
population uses the same habitats as the sedentary and dispersive African population (IZHAKI et al., 2002). 
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In the last few decades GWPs – especially younger individuals – have developed a behaviour where they do 
not migrate to their traditional wintering grounds in Africa. Instead they winter in the Balkans or the eastern parts of the 
Mediterranean, in Turkey (ONMUȘ, 2014) and especially in Israel, where they roam without following the established 
migratory routes (HATZOFE, 2014; IZHAKI, 1994; IZHAKI et al. 2002; LESHEM & YOM-TOV, 1996; SHMUELI et 
al. 2000 and 2000a, 2002, 2002a). 
 According to the population estimate in 2011-2012, the GWP population in south-eastern Europe and Turkey 
amounted to about 4,702-5,175 pairs (CATSADORAKIS, et al. 2015; CATSADORAKIS, 2016). From a nesting point 
of view the most significant GWP colony is the one in the Danube Delta (BEZZEL, 1985; BURFIELD & BOMMEL, 
2004; GLUTZ & BAUER, 1987; CIOCHIA, 1992; CATSADORAKIS  et al. in: CRAMP et al., 1998; CRIVELLI et al., 
1991, 1997; CRIVELLI et al., 1992; DEL HOYO et al., 1997; GRIMETT & JONES, 1989; HAGEMEIJER & BLAIR, 
1997; HEATH et al., 2000; HEATH & EVANS, 2000; KISS & CONDAC, 1992; ROSETTI-BĂLĂNESCU, 1957; 
SCHOGOLEV et al., 2005; TUCKER et al., 1994; ***. 1957, 2015); data in Table 1.  
 Table 1 details population estimates in the Romanian Danube Delta spanning the last 70 years, albeit at 
irregular intervals. Some assessments were based on aerial surveys or photography; these are marked by *. We have 
omitted data estimating counts of individuals and only included data on nesting pairs.  
 Despite fluctuations in the population (known since the mid-20th century (CĂTUNEANU, 1958), and irregular 
intervals between assessments, a trend of slow growth is observable, with a spectacular leap in 2016. Data from other 
countries indicate significantly larger GWP populations than can be reconciled with the numbers above. In the Bourgas 
bay in Bulgaria the approximate number of migratory individuals was 40,000 birds every year between 1979-2003, 
displaying a slowly growing trend (MICHEV et al., 2011). Likewise, by the sea of Marmara, following the Pontic 
migration route, the number of passing individuals grew from 40,000 to 50,000 within a few years (IANKOV, 2014). In 
Israel – a hub for key migratory routes – more GWPs have been tallied than the total estimate of the European and 
western-Asian population, reaching a record 70,000-80,000 individuals (CRIVELLI et al., 1991a; IZHAKI, 1994; 
LESHAM & YOM-TOV, 1996; SHMUELI, 2000, 2000a). In the 1990s the number of GWPs migrating through Israel 
was 37,000 (ALON et al., 2004), and more recently 40,000±9,000 (HADZOFE, 2014). 
 

Table 1. Great White Pelican (Pelecanus onocrotalus L.) nesting pairs in the Danube Delta (Romania) between 1950-2016. 
 

Crt. nr . Year Number of pairs Source or publication 
1 1950 300 CĂTUNEANU, 1958* 
2 1955 600-650 CĂTUNEANU, 1958 
3 1956 2,000 GLUTZ & BAUER, 1987; 
4 1957 1,500 ROSETTI-BĂLĂNESCU, 1957 
5 1961 4,800-5,400 GLUTZ & BAUER, 1987 
6 1961 4,000 BEZZEL, 1985 
7 1964/1965 1,000 BEZZEL, 1985 
8 1965 2,000-2,500 CIOCHIA, 2001* 
9 1969 1,700 BEZZEL, 1985 
10 1971 1,200 CATSADORAKIS  et al in: CRAMP et al., 1998  
11 1972 2, 000 CIOCHIA, 2001* 
12 1980/1981 2,500 BEZZEL, 1985 
13 1989 2,500 GRIMETT & JONES, 1989 
14 1989-1993 3,000-3,500 HEATH et al., 2000 
15 1991 2,620 CIOCHIA, 2001* 
16 1991 3.000-3.500 CRIVELLI et al., 1991 
17 1992 2,500-3,000 KISS 1992; KISS & CONDAC, 1992 
18 1992 2,000-2,500 CIOCHIA, 1992 
19 1992 3,000-3,500 CRIVELLI et al.,  1992 
20 1994 3,000-3,500 TUCKER et al., 1994 
21 1994 3,000-3,500 CRIVELLI, 1994 
22 1996 1,100 CRIVELLI et al., 1997 
23 1996 1,800 SCHOGOLEV et al., 2004 
24 1997 2,000 ± 300 SCHOGOLEV et al., 2004 
25 1997 3,500 HAGEMEIJER & BLAIR, 1997 
26 1998 3,000 HEATH & EVANS, 2000 
27 1999 460 ± 30 SCHOGOLEV et al., 2005 
28 1980-1990 2,500-3,000 CRIVELLI et al., 1997 
29 1990-2002 3,500-4,000 BURFIELD & BOMMEL, 2004 
30 2000 3,000-3,500 HEATH et al.,  2000 
31 2001 3,500 PLATTEUW  et al., 2002* 
32 2001 1,700 ± 150 SCHOGOLEV et al., 2005 
33 2002 3,590-4,160 PLATTEUW  et al.,  2004* 
34 2002 2,900-3,000 MUNTEANU (coord.), 2002 
35 2001-2002 3,590−4,160 CATSADORAKIS et al., 2015 
36 2004 3,500 MUNTEANU  (coord.), 2004 
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37 2005 3,000-3,500 MUNTEANU in: BOTNARIUC & TATOLE, 2005  
38 2005 3,900 Our data 
39 2008 3,560-4,160 PAPP & FÂNTÂNĂ, 2008 
40 2008 3,500 Our data 
41 2009 3,600 MUNTEANU, 2009 
42 2009 4,100-4,480 Data from the Romanian Ornithol. Society, 2009* 
43 2009 3,595 Our data 
44 2010 1,900 Our data 
45 2012 4,100−4,480 CATSADORAKIS, 2016 
46 2012 3,000−3,500 CATSADORAKIS et al., 2015 
47 2013 4,600 Our data 
48 2,014 3,600-4,500 KISS et al., 2014 
49 2015 4,100-4,500 *** Atlas specii comunitare, 2015  
50 2016 17,000 Our data* 2016, 2016a 

 
There are several possible explanations for the discrepancies between the numbers of observed migrating 

individuals and tallied nesting pairs. For example, other non-documented nesting grounds might exist, whose 
inhabitants only are counted when migrating through Israel. This phenomenon has been reported in the former Soviet 
Union (KRIVENKO et al., 1994). Discrepancies could also result from the general climate (DOXA et al., 2012; 
JIGUET et al., 2008). Satellite tracking has detected the springtime return northward in Europe of young, tagged 
specimens (IZHAKI et al., 2002). However, a young specimen tagged in Israel the previous winter was observed in 
Hungary in the summer of 2019 (in lit. Ohad Hadzofe). 
 The integration of immature African GWPs into returning West-Palearctic GWP flocks is still just an unproven 
hypothesis (KISS, 1992; KISS & CONDAC, 1992; MICHEV et al., 2018). A substantial project involving ringing and 
satellite tracking, plus genetic sequencing undertaken at the nesting and wintering sites, respectively, would be needed 
for confirmation. It is an established fact that the impact of individuals escaped from captivity is insignificant. (DOXA 
et al., 2012; JIGUET et al., 2008). It is of note that in the 90s rapid GWP population growth was reported from the 
Western Cape area in South Africa that could not be explained solely by successful breeding programs (CRAWFORD 
et al., 1995). 
 So far the number of GWPs, especially young specimens, who eschew the traditional migration routes to 
Africa in favour of roaming the eastern coasts of the Mediterranean – but who return to nest in south-eastern Europe 
remains unknown (CRIVELLI et al., 1991a; IZHAKI et al., 2002; LESHEM &  YOM-TOV. 1996; SHMUELI et al. 
2000, 2014). Even should GWPs worldwide experience a general, positive growth trend this cannot, on its own, 
adequately explain the rapid local population increase in the Danube Delta. However, a general, positive growth trend 
could be a direct result of a global effort towards protection of waterways, and of appropriate management measures – 
concretely, in the Danube Delta, the formation of the Danube Delta Biosphere Reserve, and the limitation of artificial 
disturbances.  
 Another possible reason for the abrupt increase is the relocation of other circumpontic GWP populations, 
escaping drainage of wetlands or other human interference. Such was the case for 500-1,500 GWP pairs from Turkey 
(ONMUȘ, 2014).  Older data in the literature indicates a remarkably wide area of movement for adult GWPs during the 
mating season (GLUTZ & BAUER, 1987), also supported by satellite tracking data (KISS & NICHERSU, 2002). 
 We postulate that the determining factor for maintaining local (Danube Delta) GWP populations at the pre-
2016 levels (Table 1.) were limited nesting grounds around Hrecisca-Buhaiova – the only area remaining in the Danube 
Delta suitable for GWP nesting. Though a description exists about how GWPs prepare their nesting grounds by landing 
on them (CĂTUNEANU et al., 1978), we have so far been unable to observe this behaviour. Nonetheless, we have 
through our own experiments been able to establish the importance of expanded nesting grounds. This was achieved by 
creating artificial nesting platforms, which were quickly occupied by arriving GWPs (KISS, 2002; CEICO, 2003). We 
here note that platforms made from locally available building material were previously also tried in the Volga Delta 
(SZPANDENBERG, 1958). 
 Our drone-based monitoring of GWP colonies at Hrecisca-Buhaiova commenced in 2014. Aerial and ground-
based observations have shown an increased fragmentation of reed islands in later years, which has enabled the 
formation of a stretch of open water spanning 55,000 m² in the north-western part of Hrecisca. Surrounded by reed 
islets, this area is ideal as a GWP nesting ground. Increasingly regular storms and hurricane-strength winds further 
fragment reed islands. According to an estimate, 20-50% of local adult GWPs do not nest (SCHOGOLEV et al., 2005). 
Our working theory therefore postulates that mature GWPs who until now were unable to find suitable spots for nesting 
have now occupied the recently formed areas, supplementing a nesting colony that were estimated at approximately 
17,000 nesting pairs in 2016. (Other sources also cite unusually large numbers of individual GWPs in the region, 
without reporting the number of nesting pairs (***. 2016; ALEXANDROU, et al. 2016). 
 Our current report improves the data on GWP population statistics and simultaneously proves the significance 
of adopting high tech for population studies, while inviting its use in in the study of other species.  

We are convinced that increasingly accurate population estimates pertaining to fish-eating bird species 
(especially GWPs) will have a crucial impact on management processes advocated by the Danube Delta Biosphere 
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Reserve Authority. Such management is unambiguously important in the face of decreasing fish populations and an 
ever-growing tourist industry. This includes the management of fishing and fisheries, the issuing of permits for various 
economic enterprises within the protected area, the planning and management of tourist routes and of modes of 
transport, etc. 

GWP population estimates will also play a key role in the determination of prospective indemnities for 
damages caused by protected species within the Biosphere Reservation. For all these reasons detailed studies of this 
ecologically and economically significant species remain a priority. 
 

CONCLUSIONS 
 

 - Although the local Great White Pelican population has fluctuated between 1950 and 2016, the general 
population trend has been positive, especially following the creation of the Danube Delta Biosphere Reserve. 
 - Previous population estimates were significantly limited by the shortcomings of available technical options: 
in situ observations and conventional aerial photogrammetry. 
 - The employment of high-tech methods such as drones, GPS, and data analysis programs brought unexpected 
results, indicating a population size three to four times larger than previously known. 
 - We theorize that the main reason for the progressive population growth and the expansion of the GWP 
colony are hydrographical changes that created new nesting grounds, thus providing nesting opportunities for 
individuals previously unable to find one. 
 - Other possible reasons include cross-migration of other circumpontic populations who have been disturbed 
in, or lost their home habitats; accelerated phenological changes; young specimens from African GWP-populations 
joining, west-Palearctic flocks in their northern migration, etc. 
 - Going forward, high tech methods for monitoring GWPs and other fish-eating species will be of key 
importance. 
  

ACKNOWLEDGEMENTS 
 

The authors would like to thank Dr. Ohad Hatzofe (Israel Nature & Parks Authority), Dr. Giorgos Catsadorakis 
(Chairman of IUCN SSC Pelican Specialist Group) for supplementing relevant information, and Dr. N. B. Kiss for 
translation, proof-reading and his valuable comments. 
 

REFERENCES 
 

ALEXANDROU OLGA, CATSADORAKIS G., PORTOLOU D. 2016. First simultaneous SE European pelican census 
(Poster). 8th Congress of the Hellenic Ecological Society, 20-23 October 2016. Aristotle University of 
Thessaloniki, Greece. 

ALEXE V., DOROȘENCU A., MARINOV M., KISS J. B., SÁNDOR D. A., CEICO T., TUDOR M., NANU N. 
CRISTINA, IVANOV G., ENESCU R., MOISE V., MURARIU D. 2018. The State of White-tailed Eagle 
(Aves: Haliaeetus albicilla Linnaeus 1758) for the Danube Delta Biosphere Reserve and its surroundings. The 
Holistic Approach to Environment. Association for Promation of Holistic Approach to Environment. Sisak, 
Croatia: 751-759.  

ALON D., GRANIT B., SHAMOUN-BARANES J., LESHAM Y., KIRWAN G. M., SHIRIHAI H. 2004. Soaring bird 
migration over northern Israel in autumn. British Birds.  Production & Circulation St Leonard on Sea, East 
Sussex. 97: 160-182. 

ANDONE GH., ALMĂȘAN H., RADU D., ANDONE LUCIA, CHIRIAC ELENA, SCĂRLĂTESCU G. 1969. 
Cercetări asupra păsărilor ihtiofage. Studii şi Cercetări Institutul de Cercetări, Studii și Proiectări Silvice. 
27(2):  133-183.  

BEZZEL E. 1985. Kompendium der Vögel Mitteleuropas. Nonpasseriformes. Aula-Verlag. Wiesbaden: 64-65. 
BOWKER M. B. & DOWNS C. T. 2008. Breeding incidence of the Great White Pelican Pelecanus onocrotalus and the 

Pink-backed Pelican P. rufescens in south-eastern Africa from 1933 to 2005. Ostrich. BirdLife South Africa. 
Grahamstown. 79(1): 23-35.  

BROWN L. H. & URBAN E. K. 1969. The breeding biology of the Great White Pelican Pelecanus onocrotalus roseus 
at lake Shala, Etiophia. Ibis. Wiley online library, Manhattan. 111(2): 199-237. 

BURFIELD I. & BOMMEL VAN F. (Eds), 2004. Birds in Europe: population estimates, trends and conservation 
status. Cambridge. BirdLife Conservation Series. Cambridge. 12: 41. 

CARNEY M. KAREN & SYDEMAN J. W. 1999.  A Review of Human Disturbance Effects on Nesting Colonial 
Waterbirds. The International Journal of Waterbird Biology. Waterbird Society. Saskatoon. 22(1) 68-79. 

CATSADORAKIS G. 2002. The Book of Pelicans. The Society from the Protection of Prespa: 9-181. 
CATSADORAKIS G. 2016. An update of the two Pelecanus species in the Mediterranean - Black Sea region. In: 

Yésou, P., Sultana, J., Walmsley, J., Azafzaf, H. (Eds.). Proceedings of the UNEP-RAC/SPA Symposium, 
Hammamet – Tunisia – 20 to 22 February 2015: 47-52. 



Muzeul Olteniei Craiova. Oltenia. Studii şi comunicări. Ştiinţele Naturii.  Tom. 35, No. 2/2019             ISSN 1454-6914 
 

137 
 

CATSADORAKIS G. & CRIVELLI A. J. 2001. Nesting Habitat Characteristics and Breeding Performance of 
Dalmatian Pelicans in Lake Mikri Prespa, NW Greece. Waterbirds: The International Journal of Waterbird 
Biology. 24(3): 386-393. 

CATSADORAKIS G., CRIVELLI A. J., NAZIRIDIS T. 1997. Pelecanus onocrotalus Great White Pelican. In: Camp 
S., Simmons K. E. L., Ferguson I. J., Gillmor R., Hollom P. A. D., Hudson R., Nicholson E. M.,  Ogilvie M. 
A., Olney P. J. S., Voous K. H., Wattel J. 1977. Handbook of the birds of Europe the Middle  East and 
North Africa. The birds of Western Palarctic. Oxford London New York. Update. 1(3): 144-148.  

CATSADORAKIS G., ONMUȘ O., BUGARIU S., GÜL O., HATZILAKOU DIONYSSIA, HATZOFE O., 
MALAKOU MYRSIANI, MICHEV T., NAZIRIDIS TH., NIKOLAOU H., RUDENKO ANTONINA, 
SAVELJIC D., SHUMKA S., SIKI M., CRIVELLI A. J. 2015. Current status of the Dalmatian pelican and the 
Great White Pelican populations of the Black Sea/Mediterranean flyway. Endangered Species Research. Inter-
Research Science Publisher. 27(2): 119-130.  www.int-res.com. (Accessed: November 21, 2018). 

CĂTUNEANU I. I. 1950. Aspecte actuale ale coloniilor de păsări din Delta Dunării. Vînătorul. Edit. A. J. V. P. S. 
București. 2(7): 7-9. 

CĂTUNEANU I. I. 1958. Coloniile de cuibărit din Delta Dunării şi necesitatea creării unor rezervaţii ornitologice. 
Ocrotirea Naturii. Edit. Academiei R. P. R. București. 3: 79-115. 

CĂTUNEANU I. I., KORODI GÁL I., MUNTEANU D., PAȘCOVSCHI S., VESPREMEANU E. 1978. Fauna R. S. 
R. Aves. Edit. Academiei R. S. R. Bucureşti. 15(1): 267 - 275. 

CĂTUNEANU I. I. 1999. Istoricul cercetărilor efectuate pe teritoriul României asupra migraţiei păsărilor prin metoda 
inelărilor, până la înfiinţarea Centralei Ornitologice Române, şi fazele acesteia de dezvoltare în perioada 1939-
1970. Publicaţiile Societăţii Ornitologice Române. București. 8: 32, 56, 63.  

CEICO T. 2003. Tatarozás a gödénytelepen. Madártávlat. Magyar Madártani és Természetvédelmi Egyesület. 
Budapest. 3: 3-4. 

CHEGE, A. 2014. The Role of the “Kenya Lake System” in the conservation of the Great White Pelican (Peleacanus 
onocrotalus). Summary of the International Workshop, Hula Valey, Pastoral Hotel, Kfar  Blum, Israel 27–29 
October 2014: 15. 

CIOCHIA V. 1992.  Păsările clocitoare din România.  Edit. Ştiinţifică. Bucureşti: 42-44, 264. 
CIOCHIA V. (coord.) 2001. Aves Danubii. Păsările Dunării de la izvoare la vărsare.  Edit. Pelecanus. Braşov: 64-65. 
CRAWFORD R. J. M., COOPER J., DYER B. M. 1995. Conservation of an increasing population of great white 

pelicans Pelecanus onocrotalus in South Africa's Western Cape. South African Journal of Marine Science. 
15(1): 33-42. (Available at: https://www.tandfonline.com/doi/abs/10.2989/02577619509504831). (Accessed: 
November 11, 2018). 

CRIVELLI A. J. 1994. The importance of the former USSR for the conservation of pelican populations nesting in the 
Palearctic. In: Pelicans in the former URSS. IWRB Publication. Slimbridge. 27(1): 4.  

CRIVELLI A. J. & SCHREIBER R. W. 1984. Status of Pelecanidae. Biological Conservation. Elsevier Inc. (S&T 
Books and Cell Press. Cambridge. 30: 147-156. 

CRIVELLI A. J., CATSADORAKIS G., JERRENTRUP H., HATZILAKOU DIONYSSIA, MICHEV T. 1991.  
Conservation and management of pelicans nesting in the palearctic. International Council for Bird 
Preservation. ICBP Technical Publication. Bucharest. 12: 137-152. 

CRIVELLI A. J., LESHEM Y., MICHEV T., JERRENTRUP H. 1991a. Where do palaearctic Great white pelicans 
(Pelecanus onocrotalus) presently overwinter? Revue d’Ecologie (La Terre et la Vie). Société Nationale de 
Protection de la Nature. Paris. 46: 145-171. 

CRIVELLI  A. J., CATSADORAKIS G., NAZIRIDIS T. 1997. Pelecanus onocrotalus white pelican. Birds West 
Palaearctic Update. Oxford University Press. 1: 144−148.  

CRIVELLI A. J., CATSADORAKIS G. G, HATZILAKOU DIONYSSIA, HULEA D., MALAKOU MYRSINI, 
MARINOV M., MICHEV T., NAZIRIDIS T., PEJA N., SARIGUL G., SIKI M. 2000. Status and  
populationdevelopment of Great white pelican Pelecanus onocrotalus and Dalmatian pelican, P. crispus 
breeding in the Palearctic. In Monitoring and conservation of birds, mammals and sea turtles of the 
Mediterranean and Black Seas (Eds. Yesou P. & Sultana J.). Ministry of Environment, Malta. Environment  
Protection Department: 38-46. 

DEL HOYO J., ELLIOT A., SARGATALA J. 1992. Handbook of the Birds of the World. Ostrich to Ducks. Lynx 
 Edicions. Barcelona. 1: 309. 

DOMBROWSKI R. 1912. Ornis Romaniae. Die Vögelwelt Rumänien's: systematisch und biologisch-geographisch 
beschrieben. Staatsdruckerei Buchdruckerei. Bukarest. 595-606. 

DOXA A., ROBERT A., CRIVELLI A., CATSADORAKIS G., NAZIRIDIS T., NIKOLAU H., JIGUET F., 
THEODOROU K. 2012. Shifts in breeding phenology as a response to population size and climatic change: a 
comparison between short-and long-distance migrant species. Auk. American Ornithological Society. Chicago. 
129(4): 753-762. 

DRAGOMIR N. & STARAŞ M. 1992. Dinamica unor efective de păsări de importanţă faunistică din Delta Dunării şi 
impactul biologic asupra producţiei piscicole in perioada 1945-1989”. In: Ocrotirea Naturii şi Mediului 
Inconjurator. Edit. Academiei Române. București. 36(2): 97-104. 



KISS J. Botond          DOROȘENCU C. Alexandru          ALEXE Vasile          MARINOV E. Mihai 
 

138 
 

GLUTZ VON BLOTZHEIM U. N., KURT M., BAUER K. M. 1987. Handbuch der Vögel Mitteleuropas. AULA-
Verlag GmbH. Wiesbaden. 1: 281-286.  

GRIMETT R. E. A. & JONES T. A. 1989. Important Bird Areas in Europe. International Council for Bird 
Preservation. Tehnical Publication Cambridge. 9: 567-580. 

HATZOFE O. 2014. Pelicans and fisheries conflict management - lessons learned? Summary of the International 
Workshop. Hula Valey, Pastoral Hotel, Kfar Blum, Israel 27-29 October 2014: 17.  

HAGEMEIJER W. J. M. & BLAIR M. J. 1997. The EBCC atlas of european breeding birds. T & AD Poyser. London: 32. 
HEATH F., MELANIE BORGGREVE, CAROLINE PEET N. 2000. European bird population: estimates and trends. 

BirdLife Conservation Series. Cambridge. 10: 17. 
HEATH F. MELANIE & EVANS M. I. (Eds.). 2000. Important Bird Areas in Europe: Priority sites for conservation. 

BirdLife Conservation Series. Cambridge. 8: 481-501.  
IANKOV P. 2014. Pelicans (Pelecanus onocrotalus and P. crispus) and fisheries in Bulgaria. Summary of the 

International Workshop. Hula Valey, Pastoral Hotel, Kfar Blum, Israel 27-29 October 2014: 16.  
IZHAKI I. 1994. Preliminary data on the importance of Isrel for the conservation of the White pelican Pelecanus 

onocrotalus L. Ostrich. BirdLife South Africa. Grahamstown. 65: 213-217. 
IZHAKI I., SHMUELI MARVA, ARAD Z., STEINBERG Z., CRIVELLI A. 2002. Satellite Tracking of Migratory and 

Ranging Behavior of Immature Great White Pelicans. Waterbirds. The International Journal of Waterbird 
Biology. Waterbird Society, Saskatoon. 25(3): 295-304.   

JIGUET F., DOXA A., ROBERT A. 2008. The origin of out-of-range pelicans in Europe: wild bird dispersal or zoo 
escapes? Ibis. Wiley online library, Manhattan. 150: 606-618. (Accessed: November 15, 2018). 

KISS J. B. 1976. Insula Sacalin - loc important în cercetarea cuibăritului şi migraţiei păsărilor. Peuce. Studii şi 
Comunicări de Ştiinţele Naturii. Muzeul Delta Dunării, Tulcea 5: 489-507. 

KISS J. B. 1988. Das Donaudelta. Menschen, Tieren, Landschaften. Kriterion. Bukarest: 233. 
KISS J. B. 1992. Noi regăsiri de inele de pelicani comuni – Pelecanus onocrotalus. Buletin de Informare. Societatea 

Ornitologică Română. Mediaş. 2: 4. 
KISS J. B. 2002. Mesterséges fészkelőhelyek biztositása a rózsás gödények (Pelecanus onocrotalus L.) a Duna-

Deltában. Múzeumi Fűzetek. Kolozsvár. 13: 92-94. 
KISS J. B. 2018. Hol telelnek a Duna-Delta gödényei? Állatvilág. Fővárosi Állat-és Növénykert. Budapest. 6: 18-19. 
KISS J. B. & CONDAC M. 1992. Inelări la pelicani şi evaluarea sincronă a ornitofaunei acvatice pe teritoriul R. B.  D. 

D. executată de către Corpul de Pază şi Inspecţie Tulcea. Analele Stiinţifice ale Institutului Delta Dunării. 
Tulcea: 167-170. 

KISS J. B. & NICHERSU I. 2002. Satellite telemetry of birds route for automatic data logging of Pelicans deal 
behaviour. Analele Stiinţifice. Scientific Annals. INCDDD – Tulcea. Edit. Technică. Tulcea: 106-111. 

KISS J. B., MARINOV M. JR., DOROȘENCU A., ALEXE V., TAMIRIS P. 2014. The Great White Pelican 
(Pelecanus onocrotalus) in Romania: Current status, monitoring and conservation measures. Summary of the 
International Workshop. Hula Valey, Pastoral Hotel, Kfar Blum, Israel 27-29 October 2014: 9. 

KISS J. B., ALEXE V., DOROȘENCU C. A., CEICO T., KISS. B. N., MARINOV E. M. 2016. Recent data on the 
Danube Delta (Romania) avifauna from the 2014 and 2015 summer seasons. Acrocephalus. BirdLife Slovenia, 
Ljubliana. 37(168/169): 85-92. 

KRIVENKO V. G., CRIVELLI A. J., VINOGRADOV V. G. 1994. Historical changes and present status of pelicans in 
the former URSS: a synthesis with recommandations for their conservation. In: Pelicans in the former URSS. 
IWRB Publication. Slimbridge. 27: 132-151. 

LESHEM Y. 2014. Studying White Pelican Migration over Israel by Motorized Glider and Radars to Solve the Conflict 
with the Israel Air Force. Summary of the International Workshop. Hula Valey, Pastoral Hotel, Kfar Blum, 
Israel 27-29 October 2014: 15.  

LESHEM Y. & YOM-TOV Y. 1996. The magnitudine and timing of migration by soaring raptors, pelicans and storks 
over Israel. Ibis. Wiley online library, Manhattan. 138: 667-674. 

LINȚIA D. 1955. Păsările din R. P. R. Edit. Academiei R. P. R. București. 3: 171-173. 
MARINOV M., POGAN T., NICHERSU I., DOROŞENCU A.,  ALEXE V., TRIFANOV C. 2016a. Utilizarea UAV-

urilor în monitorizarea coloniilor de păsări din Rezervaţia Bioferei Delta Dunării. Buletinul AGIR. Edit. Agir, 
Bucureşti, Supliment 3: 34-40.   

MARINOV M., POGAN T., DOROȘENCU A., NICHERSU I.,  ALEXE V., TRIFANOV C., BOZAGIEVICI 
RALUCA, TOŠIĆ KATARINA, KISS J. B. 2016b. Monitoring the Great White Pelican (Pelecanus 
onocrotalus Linnaeus, 1758) breeding population using drones in 2016 - the Danube Delta (Romania). 
Scientific Annals of the Danube Delta Institute Tulcea.  22: 41-52.  

MARINOV M., DOROȘENCU Al., ALEXE V., NANU CRISTINA, KISS J. B. 2016c. New nesting site for Dalmatian 
Pelican (Pelecanus crispus) in a polyspecific colony of aquatic birds on Taşaul Lake (Romania). Scientific 
Annals of the Danube Delta Institute. Tulcea. 22: 53-60. 326.  

MICHEV T., PROFIROV L., NYAGOLOV K., DIMITROV M. 2011. The autumn migration of soaring birds at 
Bourgas Bay. British Birds. Production & Circulation St Leonard on Sea, East Sussex. 104: 16-37. 



Muzeul Olteniei Craiova. Oltenia. Studii şi comunicări. Ştiinţele Naturii.  Tom. 35, No. 2/2019             ISSN 1454-6914 
 

139 
 

MICHEV T., PROFIROV A. L. L.,MICHEV B. T., HRISTOV L. A., IGNATOV A. L., STOIONOV E. H., CHIPEV 
N. H. 2018. Long-term changes in autumn migration of selected soaring bird species at Burgas Bay. Acta 
Zoologica Bulgarica. Institute of Biodiversity and Ecosystem Research, Bulgarian Academy of Sciences Sofia. 
70(1): 57-68. 

MUNTEANU D. 1960. La situation actuelle de l’avifaune dans le Delta du Danube. Nos Oiseaux. Société romande 
pour l'étude et la protection des oiseaux. Neuchâtel. 269(25): 209-223.    

MUNTEANU D. (Edit.). 2002. Atlasul păsărilor clocitoare din România. Publicaţiile Societăţii Ornitologice Române. 
Cluj 16: 16. 

MUNTEANU D. (Ed.). 2004. Ariile de importanţă faunistică din România. Edit. Alma Mater. Cluj-Napoca. 106. 
MUNTEANU D. 2005. Pelicanul comun (Pelecanus onocrotalus Linnaeus 1758). In: Botnariuc N., Tatole Victoria 

(Eds). Cartea Roşie a Vertebratelor din România. Muzeul Naţional de Istorie Naturală "Grigore Antipa". 
Bucureşti: 86.  

MUNTEANU D.  2009.  Păsări rare, vulnerabile şi periclitate în România. Edit. Alma Mater. Cluj-Napoca. 12-14.  
ONMUȘ O. 2014. Great White Pelicans (Pelecanus onocrotalus) from past to present in Turkey: Their status, 

distribution, migration, key sites and threats. Great White Pelican migration over Israel: Management of 
ecological demands and conflicts with inland fisheries. Conference 27-29 October 2014. Hula Valey, Pastoral 
Hotel, Kfar Mlum, Israel. Summary of the International Workshop. Hula Valey, Pastoral Hotel, Kfar Blum, 
Israel 27-29 October 2014.  

PAPP T. & FÂNTÂNĂ C. (Eds). 2008. Important bird areas in Romania. Romanian Ornithological Association and 
association “Milvus Group”. Tg. Mureş: 178-180. 

PLATTEUW M., KISS J. B., SADOUL N. 2002. Survey of colonial breeding birds in Romanian Danube Delta. Analele 
ştiinţifice. Scientific Annals. INCDDD – Tulcea. Edit. Technică. Tulcea: 151-153. 

PLATTEUW M., KISS J. B., SADOUL N., ZHMUD M. Y. 2004. Colonial Waterbirds and their habitat use in the 
Danube Delta. RIZA Report 2004.002. RIZA, Institute for Inland Water Management and Waste Water 
Treatment, Lelystad: 107-111.   

RADU D. 1957. Pelicanul, o specie care se pierde. Vînătorul şi Pescarul Sportiv. A. J. V. P. S. Bucureşti. 10(4): 12-13.  
ROSETTI-BĂLĂNESCU C. 1957. Păsările vînătorului. Edit. A. J. V. P. S. Bucureşti. 1: 29-35. 
RUDESCU L. 1955. Pelicanii din Delta Dunării. Ocrotirea Naturii. Edit. Academiei R. P. R. București. 1: 107-120. 
SCHOGOLEV I., RUDENKO ANTONINA., CRIVELLI A. J. 2005. Status of pelicans and cormorants on the northern 

Black Sea. Bird Conservation International. BirdLife International 2005. Bucharest: 63-70. 
SHMUELI MARVA, IZHAKI I., ARIELI A. Z., ARAD Z. 2000. Energy requirements of migrating Great White 

Pelicans Pelecanus onocrotalus. Ibis. Wiley online library, Manhattan. 142: 208-216 (Accessed: November 10, 
2018). 

SHMUELI MARVA, IZHAKI I., ZINDER O., ARAD Z. 2000a. The physiological state of captive and migrating Great 
White Pelicans (Pelecanus onocrotalus) revealed by their blood chemistry. Comparative  Biochemistry and 
Physiology Part A. Elsevier Inc. S&T Books and Cell Press. Cambridge. 125: 25-32. 

SHMUELI MARVA, ARAD Z., IZHAKI I. 2014. Satellite tracking of the Great White Pelican migrating between 
Europe and Africa through Israel. Summary of the International Workshop. Hula Valey, Pastoral Hotel, Kfar 
Blum, Israel 27-29 October 2014: 13. 

SMOLII S. 2017. Pelicanii și cormoranii, spaima pescarilor: păsările ihtiofage ne iau peștele din farfurie. Delta. 
Cotidian de Tulcea. 13 martie. 

SZPANDENBERG J. P. 1958. Egy természetbúvár följegyzései. Művelt Nép Kiadó. Budapest: 144-158. 
TUCKER G. M., HEATH F. MELANIE, TOMOLOJEĆ L., GRIMETT R. F. A. 1994. Bird in Europe. Their 

conservation status. BirdLife Conservation Series. Cambridge. 3: 84-85. 
ZHATKANBAEV A. ZH. 1994. Method for carrying out counts of Pelecanus crispus and P. onocrotalus. In: Pelicans 

in the former URSS. IWRB Publication. Slimbridge. 27: 115-118. 
***. 1957. Din viaţa Deltei Dunării. A. J. V. P. S. Bucureşti: 208-212. 
***. 1991. Legea nr. 5 din 25 ianuarie 1991 pentru aderarea României la Convenţia asupra zonelor   umede, de 

importanţă internaţională, în special ca habitat al păsărilor acvatice încheiată la Ramsar la 2 februarie 1971. 
Monitorul Oficial nr. 18 din 26 ianuarie 1991. Bucureşti. 

***. 1993. Legea nr. 13 din 11 martie 1993 pentru aderarea României la Convenția privind conservarea vieții sălbatice 
și a habitatelor naturale din Europa, adoptată la Berna la 19 septembrie 1979. Monitorul Oficial nr. 62 din 25 
martie 1993. Bucureşti. 

***. 1993a. Legea nr. 82 din 20 noiembrie 1993.1993 privind constituirea Rezervaţiei Biosferei Delta Dunării. 
Monitorul Oficial nr. 283 din 7 decembrie 1993. Bucureşti. 

***. 1994. Hotărâre Nr. 248 din 27 mai 1994 pentru adoptarea unor măsuri în vederea aplicării Legii nr. 82/1993 
privind constituirea Rezervației Biosferei "Delta Dunării". Monitorul Oficial nr. 168 din 4 iulie 1994. 
Bucureşti. 

***. 1998. Legea nr. 13 din 08/01/1998 pentru aderarea României la Convenţia privind conservarea speciilor 
migratoare, adoptată la Bonn la 23 iunie 1979. Monitorul Oficial, Partea I nr. 24 din 26/01/1998. Bucureşti. 



KISS J. Botond          DOROȘENCU C. Alexandru          ALEXE Vasile          MARINOV E. Mihai 
 

140 
 

***. 2000. Legea nr. 89 din 10/05/2000 pentru ratificarea Acordului  privind conservarea păsărilor de apă migratoare 
african-eurasiatice, adoptat la Haga la 16 iunie 1995. Monitorul Oficial, Partea I nr. 236 din 30/05/2000, 
Bucureşti. 

***. 2001. Legea nr. 462 din 18 iulie 2001 pentru aprobarea Ordonanţei de urgenţă a Guvernului nr. 236/2000 privind 
regimul ariilor naturale protejate, conservarea habitatelor naturale, a florei şi faunei sălbatice. Monitorul 
Oficial al României, nr. 433 din 2 august 2001. Bucureşti. 

***. 2006. Council Directive 2006/105/EC of 20 November 2006 adapting Directives 73/239/EEC, 74/557/EEC and 
2002/83/EC in the field of environment, by reason of the accession of Bulgaria and Romania. Official Journal 
No. L 363/20.12.2006, Bruxelles: 368-408. 

***.  2007a. Hotărâre de Guvern nr. 1284 / 2007 privind declararea ariilor de protecţie specială avifaunistică ca parte a 
reţelei ecologice europene Natura 2000 în România. Monitorul Oficial al României, Partea I, nr.  739 din 31 
octombrie 2007. Bucureşti. 

*** 2007b. Ordin al Ministrului Mediului şi Dezvoltării Durabile nr. 776 /2007 privind declararea siturilor de 
importanţă comunitară, ca parte a reţelei ecologice europene Natura 2000 în România. Monitorul Oficial al 
României, anul 175 (XIX), nr. 615 din 5 septembrie 2007. Bucureşti.  

***. 2007c. Ordonanţa de Urgenţă a Guvernului nr. 57/2007 privind regimul ariilor naturale protejate, conservarea 
habitatelor naturale, a florei şi faunei sălbatice. Monitorul Oficial la României - Partea I, nr. 442 din 29 iunie 
2007. Bucureşti. 

***. 2008. Ordinul Ministrului Mediului şi Dezvoltării Durabile nr. 1964 /2007 privind instituirea regimului de arie 
naturală protejată a siturilor de importanţă comunitară, ca parte integrantă a reţelei ecologice europene Natura 
2000 în România. Monitorul Oficial al României, nr. 98 bis, din 7 februarie 2008. Bucureşti. 

***. 2015. Atlas al speciilor de păsări de interes comunitar din România. Proiect cofinanţat din Fondul European de 
Dezvoltare Regională. Fundaţia Centrul  Naţional de pentru Dezvoltare Durabilă. 82-83. 

***. 2016. http://www.sor.ro/ro/noutati/Cati-pelicani-avem-in-Romania.html;  
http://prevenire.gov.ro/wp-content/uploads/2018/04/LEGEA-407-DIN-2006.pdf. (Accessed: August 03, 2018). 

***. 2018. Legea nr. 407 din 9 noiembrie 2006 vânătorii şi a protecţiei fondului cinegetic. Forma consolidată valabilă la 
data de 03 Aprilie 2018. http://prevenire.gov.ro/wp-content/uploads/2018/04/LEGEA-407-DIN-2006.pdf. 
(Accessed: November 10, 2018). 

 
Kiss J. Botond1, Doroșencu  C. Alexandru1, Alexe Vasile1, Marinov E. Mihai1 , 

1 Danube Delta National Institute for Research and Development - Tulcea, Babadag Street, no. 165, Tulcea 820112, Romania. 
E-mail:  arbdd@ddbra.ro.  E-mail of author responsible for correspondence: jbkiss03@yahoo.com 

 
Received: April 15, 2019 

Accepted: August 23, 2019 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


