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Abstract 
 

Despite being a dry country, historically, Cyprus had many wetlands, both freshwater and saline. However, pollution, 
mosquito management, increased use of water and drainage of wetland areas for agriculture and building, led to the loss of 
many of the original wetlands. On the other hand, persistent water shortages have led to the construction of more than 100 dams 
on the island. In this study, the biodiversity of two natural wetlands, Ronnas River and Oroklini Lake, was compared to that of 
two man-made wetlands, Geçitköy (Panagra) Reservoir and Achna Dam. Baseline ecological surveys of plants, invertebrates 
and birds were carried out at bi-monthly intervals from February to June 2006. In total, 495 plant species, out of which 22 were 
endemic, were recorded with Gecitkoy (Panagra) Dam showing the highest plant diversity and Oroklini Lake the lowest. A total 
of 13 invertebrate orders were recorded, however, no statistical difference was found between the number of orders in artificial 
and natural wetlands. Furthermore, 18 butterfly species were recorded, with the highest diversity found at Ronnas River on 
Centaurea sp., Onopordum cyprium, Pistachia sp. and Cistus creticus. Less diversity found at Oroklini Lake and Achna Dam 
was due to an absence of maquis vegetation in these areas. Moreover, the highest butterfly diversity in all wetlands was 
observed in February and April, following winter rainfall in February, and increasing temperatures in April. Lower insect 
numbers and diversity in May were due to windy conditions. A total of 83 bird species were identified, with 32 recorded at 
Ronnas River, 29 at Oroklini Lake, 25 at Geçitköy (Panagra) Reservoir and 35 at Achna Dam. Most individuals were counted at 
Achna Dam (1493) and the least at Ronnas River (217). At Oroklini, Geçitköy and Achna, the most abundant species was the 
Common Coot while most species recorded at Ronnas were terrestrial, with the Common Wood-pigeon being the most 
abundant species.  However the outcome so far is that there is little difference between these two wetlands types in terms of 
biodiversity richness. This study has demonstrated that artificial wetlands do provide important habitats for flora and fauna and 
these sites should be managed with biodiversity as well as water resources.  

 
Introduction  
  

Water resources in Cyprus are scarce, with the 
climate becoming increasingly arid (Iliadis & Maris 
2007). This scenario is predicted to continue in the face of 
temperature rises and reduced precipitation within the 
Mediterranean region (Anon., 2007), including Cyprus 
(Giannakopoulos et al., 2010, Hadjinicolaou et al., 2010). 
One of the solutions to this shortage over the past two 
decades has been the construction of dam reservoirs 
which store water and extend its availability throughout 
the year (Evangelidou, 2011). There are currently more 
than 100 dams and water storage ponds in Cyprus and 
new are under construction (Naukkarinen, 2006), with 
Cyprus being the first country in Europe in terms of the 
number of dams per square kilometre (Anon., 2011).  

Although it has become apparent that these artificial 
wetland sites have become key areas for improving and 
maintaining existing levels of biodiversity in Cyprus 
(Gucel, 2010), dam construction is controversial 
(Naukkarinen, 2006). Environmental impacts associated 
with dams typically include issues related to loss and 
disturbances in local ecosystems, in terms of both flora and 
fauna (Monosowski, 1985). Studies comparing man-made 
wetland function and ecological value to that of natural 
wetlands have been conducted using indicators such as 
hydrology, soils, and biological communities (Webb & 

Newling, 1985, Kentula et al., 1992, Havens et al., 2002). 
There is debate as to whether created systems are similar in 
function to the natural systems that have been altered or 
lost (Whigham, 1999), while Malakoff (1998) concluded 
that created wetlands were at best less than 60% equivalent 
to a natural marsh 13 years after their establishment. In 
general, there is considerable interest in designing methods 
that assess the ecological condition or integrity of wetlands 
in order to document their extent of degradation, to provide 
early warning of ecosystem stress or degradation, to 
determine the effectiveness of management actions, and to 
track wetland condition for regulatory programs charged 
with wetland management, restoration and mitigation 
(Fennessy et al., 2007). 

To date, little attempt has been made in Cyprus either 
for determining biodiversity of wetland ecosystems or for 
identifying the biodiversity differences between natural 
and artificial wetlands. There is little baseline ecological 
data on these sites (Flint & Stewart, 1992, Anon., 1998, 
Charalambidou et al., 2008, Goçmen et al., 2008. Baier et 
al., 2009, Kassinis et al., 2010) while the value of land is 
better understood in economic terms than from ecological 
aspects (Fennessy et al., 2007). Thus the long-term roles 
of wetlands in ecological sustainability are rarely 
considered.  

The aim of this research was to compare biodiversity 
between natural and artificial wetlands, and to improve 
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the understanding of the role of artificial wetlands in the 
protection of biodiversity in a context of increasing 
pressures on water resources and to promote the value of 
infrastructure designed for water resource management in 
the protection of biodiversity. 
 
Materıals and Methods 
 
Study sites: Ecological surveys of plants, invertebrates 
and birds were carried out at bi-monthly intervals from 

February 2006 until June 2006. Two natural and two 
artificial wetlands were selected for this study (Fig. 1). 
Ronnas River is a natural wetland located at the south-
west region of Karpaz village. Oroklini Lake is a natural, 
brackish marsh/lake between Larnaca and Nicosia 
Districts. The man-made Geçitköy (Panagra) Reservoir is 
located on the west of Kyrenia Mountain range. The man-
made Achna Dam is situated in Famagusta District, near 
Dasaki Achnas village.  

 

 
 
Fig. 1. A map of Cyprus showing the four study Sites: 1. Ronnas River; 2 Gecitkoy (Panagra) Dam; 3. Achna Dam; 4. Oroklini Lake. 

 
Ronnas River has been defined as a biodiversity rich 

wetland habitat supporting rare plant species, such as 
Mentha aquatica and Nigella ciliaris (Ozden & Sarpten, 
2007). Part of the site towards Ronnas Bay lies within the 
Karpaz Special Environmentally Protected Area (SEPA), 
due to the presence of important habitats and species 
(Fuller et al., 2010).  

Gecitkoy (Panagra) Reservoir was created by 
damming the Egri stream, which flows from the Kyrenia 
mountain range. This water is used for the irrigation of 
agricultural crops grown by the village of Gecitkoy. 
However, migrating birds also use the area for wintering, 
breeding and as a stop-over site during spring and autumn 
migration (Flint & Stewart, 1992). The endemic Cyprus 
Tulip Tulipa cypria is found around the reservoir, along 
with many species of fungi (Momany & Gucel, 2009). The 
Cyprus Tulip is listed in Annex II of the EU Habitats 
Directive (92/43/EEC) and is classified as “Endangered” by 
Tsintides et al., (2007). It is locally common around 
Geçitköy village and is protected under the “Ordinance” 
(21/97 “Environment Law” 10 (2)).  

Achna Dam is an irrigation dam (379 ha) supplied 
with water mostly by a pipeline from the Kourris Dam in 
Limassol District. There is also an intermittent river that 
provides some water during rainy winters. Water is used to 
irrigate the orchards that surround most of the area around 
the dam. There are also extensive areas of barley fields 
along the NE side of the dam. The native wetland 
vegetation is primarily composed of Tamarix sp. and some 
Phragmites sp. all growing along the shores of the dam. 
There are also extensive stands of the exotic Acacia saligna 
along the dam shores (Iezekiel et al., 2004). Due to its 
importance as a breeding area for Black-winged Stilt 
(Himantopus himantopus) and Spur-winged Lapwing 
(Vanellus spinosus), the wetland has been identified as an 
Important Bird Area (IBA; Iezekiel et al., 2004). 

Oroklini Marsh is a natural, small (91 ha) and shallow 
brackish marsh/lake, which usually holds water during wet 
winters. In recent times water levels have been maintained 
through the supply of water from the waste water treatment 
plant of Larnaca. There is a drainage canal that connects to 
the nearby sea and, when water levels are high, grey mullet 
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(Mugil sp.) enter the marsh and remain there. There is 
waterside vegetation in the form of Phragmites australis 
reeds and open areas with halophytic vegetation (Suaeda 
vera, Salicornia sp.) (Iezekiel et al., 2004). Due to its 
importance as a breeding area for Black-winged Stilt and 
Spur-winged Lapwing, the wetland has been identified as 
an IBA (Iezekiel et al., 2004). 
 
Sampling and ıdentification of plants: Plants were 
collected following the random quadrat sampling (40 x 40 
m) and the species were identified using Meikle (1977, 
1985) and Viney (1994).  
 
Sampling and identification of invertebrates: The 
invertebrate surveys included butterfly surveys with 
identification to the species level and general insect 
surveys with species differentiated, but identified only to 
the order level. The procedure used was ‘transect 
recording’ or the Pollard Walk, as described by Pollard 
(1977). Transects of a known length (between one and 
two kilometers in length in each wetland) were walked 
without stops by a recorder. Using the insect net from 
each direction of the wetland (North, East, South and 
West), 20 insect net samples were taken (80 samples in 
total from each wetland). The collected insect specimens 
were taken to the laboratory and identified to insect 
orders.  
 
Bird counts and identification of birds: Birds were 
monitored using point counts and the ‘look-see’ 
methodology (Bibby et al., 1992) whereby the observer 
surveyed a predefined area with a telescope and 
binoculars. The species and numbers of birds were 
recorded.  
 
Results 
 
Plants: A total of 495 plant species were identified (Table 
1). Oroklini Lake had the smallest plant diversity among 
the studied areas, while Geçitköy (Panagra) Reservoir had 
the highest. The most abundant species in Oroklini Lake 
was the Phragmites australis (Reed) along with halophytic 
vegetation (Suaeda vera, Salicornia sp.). At Achna Dam, 
the most abundant species were Tamarix sp., Phragmites 
sp. and Acacia siliqua. At Gecitkoy (Panagra) Reservoir 
and Ronnas River, these were Arunda donax and 
Phragmites australis. 
 
Invertebrates: The invertebrate orders identified during 
the surveys were: Mollusca, Siphonaptera, Coleoptera, 
Diptera, Homoptera, Hemiptera, Thysanura, 
Thysanoptera, Hymenoptera, Orthoptera, Odonata, 
Lepidoptera and Neuroptera. The butterfly species 
identified at each site for all surveys are shown in Table 2. 
The highest butterfly diversity was found in the Ronnas 
Wetland. This is thought to be because the butterflies 
usually feed and rest on flowers, which are most abundant 
at the Ronnas wetland site. They prefer to feed on nectar 
of flowers, especially on the Mediterranean native plants 
(Maquis). There is no maquis in Oroklini and Achna, 

therefore their diversity was lower. During the survey in 
Ronnas, the butterflies were recorded on Centaurea sp., 
Onopordum cyprium, Pistachia sp. and Cistus creticus.  

The highest species diversity in all wetlands was 
observed in February and April (Fig. 2). February is the 
peak extent of the wetland area following winter rainfall, 
while in April the temperature starts to increase towards 
the summer maximum. The results for May were affected 
by windy conditions when the survey was conducted, 
which is expected to result in lower insect numbers and 
diversity.  

Gecitkoy has the highest order diversity (9 out of the 
10 observed), followed by Oroklini and Ronnas (8 out of 
10) and Achna (7 out of 10). There is no  difference 
between the number of orders identified in artificial and 
natural wetlands. The areas studied are influenced by 
human activities (Oroklini lake in particular is surrounded 
by houses and the building in the area is to be continued), 
and this is why these surveys have to be repeated for more 
years. 
 
Birds: A total of 83 bird species were identified (Table 
3), with similar numbers of species recorded at all 
wetlands: 32 at Ronnas River, 29 at Oroklini Lake, 25 at 
Geçitköy (Panagra) Reservoir and 35 at Achna Dam. The 
total number of individual birds counted was 217 at 
Ronnas River, 1442 at Oroklini Lake, 486 at Geçitköy 
(Panagra) Reservoir and 1493 at Achna Dam. At three of 
the wetlands (Oroklini, Geçitköy and Achna) the most 
abundant species was the Common Coot (Fulica atra) 
with numbers reaching more than 250 birds in a single 
count (Achna Dam). Most of the species recorded at 
Ronnas were terrestrial; as it is the smallest wetland of the 
four, and the most abundant bird was the Common Wood-
pigeon (Columba palumbus). 

The larger number of individuals for some bird 
species (e.g. Common Coot) at Achna and Oroklini 
wetlands may be because they are larger than Ronnas and 
Geçitköy, and provide a wider variety of niches for 
feeding and nesting.  
 
Discussion  
 

The results show that there is no consistent pattern in 
the biodiversity differences between natural and artificial 
wetland sites. Many workers are still debating on the fact 
whether these created systems are similar in function to the 
natural systems that have been lost (Whigham, 1999). 
However, Hartzell et al., (2007), also found similar results, 
where created wetlands and water bodies with wetland 
characteristics (old farm ponds) provided many of the 
habitat attributes of natural systems. The two sites with the 
highest diversity of plant and bird species were natural 
wetland -Ronnas and artificial wetland - Geçitköy Panagra. 
The natural and created sites may have different vegetation 
assemblages, because soil has a significant influence on the 
composition of the wetland plant assemblage. Confer & 
Niering (1992) and Fennessy et al., (2004) found that plant 
species richness was similar between natural and created 
palustrine, emergent wetlands. 
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Fig. 2. Number of insect species identified by order in the four wetlands. 
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Table 2. Butterfly species identified in each wetland from all surveys (*endemics). 

Gecitkoy (artificial) Anthocharis cardamines (Orange Tip) 

Pieris brassicae (Cabbage White) Papilio machaon (Swallow Tail) 

Artogeia rapae (Small White) Zerynthia cerisyi (Eastern Festoon) 

Gonepteryx cleopatra (Cleopatra) Maniola cypricola (Cyprus Meadow Brown) * 

Venessa atalanta  (Red Admiral) Glaucopsyche paphos (Paphos Blue)* 

Anthocharis cardamines (Orange Tip) Colias crocea (Clouded Yellow) 

Papilio machaon (Swallow Tail) Thymelicus acteon (Lulworth Skipper) 

Venessa cardui (Painted Lady) Gegenes pumilio (Pygmy Skipper) (Relatively Rare Butterfly) 

Maniola cypricola (Cyprus Meadow Brown) * Achna (artificial) 

Glaucopsyche paphos (Paphos Blue) * Pieris brassicae (Cabbage White) 

Colias crocea (Clouded Yellow) Glaucopsyche paphos (Paphos Blue) * 

Thymelicus acteon (Lulworth Skipper) Pontia edusa (Eastern Bath White) 

Ronnas (natural) Colias crocea (Clouded Yellow) 

Pieris brassicae (Cabbage White) Carcharodus alceae (Mallow Skipper) 

Artogeia rapae (Small White) Oroklini (natural) 

Gonepteryx cleopatra (Cleopatra) Pieris brassicae (Cabbage White) 

Venessa cardui (Painted Lady) Glaucopsyche paphos (Paphos Blue) * 

 
The differences in vegetation between systems may 

lead to differences in other assemblages because plants 
provide both food and habitat for both invertebrates and 
vertebrates (Danielson, 1998, Zimmer et al., 2000). 
Similar avian species richness (Brown & Smith, 1998, 
Brown & Batzer, 2001, Juni & Berry, 2001, Ratti et al., 
2001, Balcombe et al., 2005) and diversity (Juni & Berry, 
2001, Ratti et al., 2001) between natural and created 
depressional wetlands has been reported. For example, 
Wissinger et al., (2001) found the composition of the 
macroinvertebrate assemblage to be similar between the 
natural and created emergent wetlands. It was also 
observed that there was no difference in the number of 
orders of invertebrates identified in natural and artificial 
wetlands. Given the short survey period and the wide 
variation in the sizes of the sites, however, it cannot be 
concluded that artificial wetlands can replace the 
biodiversity lost by the disturbance of natural wetlands in 
Cyprus. Indeed, the use of artifical wetlands for public 
water supply and irrigation results in the water levels 
being highly variable and, in periods of water shortage, 
these wetlands can be drained completely, making the 
ecosystem more vulnerable than natural wetlands not 
managed for water supply. 

This study has demonstrated that artificial wetlands 
do provide important habitats for flora and fauna and 
these sites should be managed with biodiversity as well as 
water resources objectives. Caliskan (2008) also mentions 
that the protection of natural wetlands should be 
maintained as a high priority as the particular 
communities and functions provided by these wetlands 
may not be replaced by artificial wetlands. Only where 
natural wetland loss is unavoidable artificial wetland 
should be considered as a replacement for these valuable 
ecosystems.   
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Table 3. Bird species recorded at two natural wetlands, Ronnas River and Oroklini Lake, and two man-made 
wetlands, Geçitköy (Panagra) Reservoir and Achna Dam, in Cyprus, from February to June 2006. 

 Common name Scientific name Ronnas Oroklini Gecitkoy Achna 
1. Little grebe Tachybaptus ruficollis  + + + 
2. Great Crested Grebe Podiceps cristatus    + 
3. Black-necked Grebe Podiceps nigricollis    + 
4. Great Cormorant Phalacrocorax carbo   + + 
5. Mediterranean Shag Phalacrocorax aristotelis desmaresti +    
6. Black-crowned Night-heron Nycticorax nycticorax    + 
7. Cattle Egret Bubulcus ibis  +   
8. Little Egret Egretta garzetta  + + + 
9. Great (White) Egret Casmerodius albus    + 
10. Grey Heron Ardea cinerea   + + 
11. Purple Heron Ardea purpurea  +  + 
12. Glossy Ibis Plegadis falcinellus  +  + 
13. Eurasian Wigeon Anas penelope     
14. Gadwall Anas strepera     
15. Eurasian Teal Anas crecca  +  + 
16. Mallard Anas platyrhynchos  + + + 
17. Garganey Anas querquedula  +  + 
18. Northern Shoveler Anas clypeata  +  + 
19. Common Pochard Aythya ferina  + +  
20. Western Marsh-harrier Circus aeruginosus  +  + 
21. Common Buzzard Buteo buteo +    
22. Common Kestrel Falco tinnunculus +  +  
23. Chukar Alectoris chukar +  +  
24. Black Francolin Francolinus francolinus +  +  
25. Little Crake Porzana parva  +   
26. Common Moorhen Gallinula chloropus  + + + 
27. Common Coot Fulica atra  + + + 
28. Black-winged Stilt Himantopus himantopus  +  + 
29. Eurasian Thick-knee Burhinus oedicnemus    + 
30. Collared Pratincole Glareola pratincola    + 
31. Little Ringed Plover Charadrius dubius  +  + 
32. Common Ringed Plover Charadrius hiaticula     
33. Kentish Plover Charadrius alexandrinus     
34. Spur-winged Lapwing Vanellus spinosus  +  + 
35. Little Stint Calidris minuta  +   
36. Ruff Philomachus pugnax  +  + 
37. Common Snipe Gallinago gallinago + +  + 
38. Great Snipe Gallinago media    + 
39. Black-tailed Godwit Limosa limosa  +  + 
40. Spotted Redshank Tringa erythropus    + 
41. Common Redshank Tringa totanus  +  + 
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Table 3. (Cont’d.). 
 Common name Scientific name Ronnas Oroklini Gecitkoy Achna 

42. Marsh Sandpiper Tringa stagnatilis  +  + 
43. Common Greenshank Tringa nebularia  +   
44. Green Sandpiper Tringa ochropus  +  + 
45. Wood Sandpiper Tringa glareola  +  + 
46. Common Sandpiper Actitis hypoleucos  +  + 
47. Common Black-headed Gull Larus ridibundus  +  + 
48. Slender-billed Gull Larus genei  +   
49. Audouin’s Gull Larus audouinii +    
50. Yellow-legged Gull Larus michahellis michahellis   +  
51. Caspian Gull Larus (argentatus) cachinnans    + 
52. White-winged (Black) Tern Chlidonias leucopterus    + 
53. Common Wood-pigeon Columba palumbus +    
54. Common Cuckoo Cuculus canorus +    
55. European Bee-eater Merops apiaster +    
56. Crested Lark Galerida cristata +    
57. Barn Swallow Hirundo rustica +  +  
58. Red-rumped Swallow Hirundo daurica +    
59. Northern House Martin Delichon urbicum   +  
60. European Robin Erithacus rubecula +  +  
61. Black Redstart Phoenicurus ochruros   +  
62. Common Stonechat Saxicola torquata +  +  
63. Cyprus Wheatear Oenanthe cypriaca +    
64. Eurasian Blackbird Turdus merula +    
65. Song Thrush Turdus philomelos +    
66. Cetti’s Warbler Cettia cetti +    
67. Zitting Cisticola Cisticola juncidis   +  
68. Olivaceous Warbler Hippolais pallida +    
69. Spectacled Warbler Sylvia conspicillata +    
70. Cyprus Warbler Sylvia melanothorax +  +  
71. Blackcap Sylvia atricapilla +    
72. Great Tit Parus major +    
73. Woodchat Shrike Lanius senator +    
74. Black-billed Magpie Pica pica +    
75. Eurasian Jackdaw Corvus monedula   +  
76. Hooded Crow Corvus corone +  +  
77. House Sparrow Passer domesticus +    
78. Spanish Sparrow Passer hispaniolensis +    
79. Chaffinch Fringilla coelebs   +  
80. European Greenfinch Carduelis chloris +    
81. European Goldfinch Carduelis carduelis +  +  
82. Eurasian Linnet Carduelis cannabina   +  
83. Corn Bunting Miliaria calandra +  +  



BIODIVERSITY DIFFERENCES BETWEEN NATURAL AND ARTIFICIAL WETLANDS IN CYPRUS 

 

223

References 
 
Anonymous. 1998. Special areas of conservation (Directive 

92/43/EEC) in Cyprus (LIFE98 TCY/CY/172). LIFE, 
Nicosia, Cyprus. 

Anonymous. 2007. Abdelkader et al., (Eds.). 2007. Climate 
Change 2007: Synthesis Report. Intergovernmental Panel 
on Climate Change. 

Anonymous. 2011. Water Development Department (WDD). 
2011. Implementation of articles 11, 13 and 15 of the Water 
Framework Directive (2000/60/EC) in Cyprus. Annex 1, 
Detailed River Basin Management Plan. Water 
Development Department, Ministry of Agriculture Natural 
Resources and Environment, Nicosia, Cyprus. (In Greek) 
http://www.moa.gov.cy/moa/wdd/Wdd.nsf/guide_en/guide
_en?OpenDocument  

Baier, F., D.J. Sparrow and H.J. Wiedl. 2009. The Amphibians 
and Reptiles of Cyprus. Frankfurt Contributions to 
Natural History 45. Edition Chimaira / Serpent's Tale 
NHBD.  364 pp.  

Balcombe, C.K., J.T. Anderson, R.H. Fortney and W.S. Kordek. 
2005. Wildlife use of mitigation and reference wetlands in 
West Virginia. Ecological Engineering, 25: 85-99. 

Bibby, C.J., N.D. Burgess and D.A. Hill. 1992. Bird Census 
Techniques. Academic Press Limited.  

Brown, S.C. and C.R. Smith. 1998. Breeding season bird use of 
recently restored versus natural wetlands in New York. 
Journal of Wildlife Management, 62: 1480-91. 

Brown, S.C. and D.P. Batzer. 2001. Birds, plants, and 
macroinvertebrates as indicators of restoration success in 
New York marshes. p. 237-48. In: Bioassessment and 
Management of North American Freshwater Wetlands. 
(Eds.): R.B. Radar, D.P. Batzer and S.A. Wissinger. John 
Wiley & Sons, Inc., New York, NY, USA. 

Caliskan, V. 2008. Human-Induced Wetland Degradation: A 
case study of Lake Amik (Southern Turkey). BALWOIS 
2008 - Ohrid, Republic of Macedonia - 27, 31 May 2008. 

Charalambidou, I., S. Gücel, N. Kassinis, N. Turkseven, W. 
Fuller, A, Kuyucu and H. Yorgancı. 2008. Waterbirds in 
Cyprus 2007/2008. UES-CCEIA/TCBA/CGF, Nicosia, 
Cyprus. 

Confer, S.R. and W.A. Niering. 1992. Comparison of created 
and natural freshwater emergent wetlands in Connecticut 
(USA). Wetlands Ecology and Management, 2: 143-56. 

Danielson, T.J. 1998. Indicators for monitoring and assessing 
biological integrity of inland, freshwater wetlands: a survey 
of technical literature (1989–1996). U.S. Environmental 
Protection Agency, Office of Wetlands, Oceans, and 
Watersheds, Washington, DC, USA. EPA 843-R-98-002. 

Elphick, 2007. The Atlas of Bird Migration, Published by Strvik 
Publishers, South Africa, 176 pp. 

Evangelidou, S. 2011. Dams of Cyprus and their environment. 
Energy, Environment and Water Research Center 
(EEWRC). The Cyprus Institute. 34 pp.  

Fennessy, M.S., A.D. Jacobs and M.E. Kentula. 2007.  An 
evaluation of rapid methods for assessing the ecological 
condition of wetlands.  WETLANDS, Vol. 27(3) pp. 
543-560. 

Flint, P.R. and P.F. Stewart. 1992. The Birds of Cyprus. 2nd 
Edition. British Ornithologists Union. Zoological Museum, 
Tring, Herts HP23 6AP, UK.  

Fuller, W.J.,  J. Seffer, B.A. Cicek, O. Ozden, G. Eroglu, C. 
Kara, V. Sefferova and O. Dogan. July 2009, Nicosia. 
Management Plan for Karpaz SEPA. Project Europe 

Aid/125695/C/SER/CY/7, Technical assistance for 
management and protection of potential Natural 2000 sites 
in the northern part of Cyprus, pp. 77. 

Giannakopoulos, C., P. Hadjinicolaou, E. Kostopoulou, 
K.V.Varotsos and C. Zerefos. 2010. Precipitation and 
temperature regime over Cyprus as a result of global 
climate change. Advances in Geosciences, 23: 17-24. 

Goçmen, B., N. Kasot, M.Z. Yildiz, I. Sas, B. Akman, D. 
Yalçinkaya and S. Gucel. 2008. Results of the 
Herpetological Trips to Northern Cyprus. North-Western 
Journal of Zoology, 4(1): 139-149. 

Gucel, S. 2010. Arundo donax L. (Giant reed) Use by Turkish 
Cypriots. Ethnobotany Research & Applications 8: 245-
248. 

Hadjinicolaou, P., C. Giannakopoulos, C. Zerefos, M.A. Lange, 
S. Pashiardis and J. Lelieveld. 2010. Mid-21st century 
climate and weather extremes in Cyprus as projected by six 
regional climate models. Regional Environmental Change 
DOI 10.1007/s10113-010-0153-1. 

Hartzell, D., J.R. Bidwell and C.A. Davis. 2007. A Comparison 
of natural and created depressional wetlands in central 
oklahoma using metrics from indices of biological 
integrity. Wetlands, 27(4): pp. 794-805. 

Havens, K.J., L.M. Varnell and B.D. Watts. 2002. Maturation of 
contracted tidal marsh relative to two natural reference tidal 
marshes over 12 years. Ecological engineering, 18: 305-
315. 

Iezekiel, S., C. Makris and A. Antoniou. 2004. Important Bird 
Areas of European Union Importance in Cyprus. BirdLife 
Cyprus, Nicosia. 

Iliadis and Maris. 2007. An artificial Nevral Network model for 
mountainous water resources management: The case of 
Cyprus mountainous watersheds. Environmental Modelling 
and Software, 22(7) p. 1066-1072. 

Juni, S. and C.R. Berry. 2001. A biodiversity assessment of 
compensatory mitigation wetlands in eastern South Dakota. 
Proceedings of the South Dakota Academy of Science, 80: 
185-200. 

Kassinis, N., S. Gucel, I.Charalambidou, N.Turkseven, W. Fuller, 
A. Kuyucu and H. Yorgancı. 2010. Waterbirds in Cyprus 
2008/2009. UES-CCEIA/TCBA/CGF, Nicosia, Cyprus. 

Kentula, M. E., R. P. Brooks, S. E. Gwin, C. C. Holland, A. D. 
Sherman, and J. C. Sifneos. 1992. An approach to 
improving decision-making in wetland restoration and 
creation. U.S. Environmental Protection Agency, 
Environmental Research Laboratory, Corvallis, OR, USA. 
EPA/600/R-92/150. 

Malakoff, D. 1998. Restored wetlands flunk real-world test. 
Science, 17(4), pg. 371. 

 Meikle R.D. 1977, 1985. Flora of Cyprus. Vols 1 & 2. The 
Bentham-Moxon Trust, Royal Botanic Gardens, Κew. 

 Momany, A.R., Gucel, S.,2009. North Cyprus mushrooms, 
their ecology, distribution, classification and toxicity, Vol. 
1. Near East University, Nicosia, North Cyprus. 

Monosowski, E. 1985. Environmental Impact of Dams. 
International Water Power and Dam Construction, 37(4): p 
48-50 and 61. 

Naukkarinen, P. 2006. The role of policies and equal burden 
sharing in the ecological footprint of potable water 
production in Cyprus. Oxford Institute for Sustainable 
Development, Oxford Brookes University. Berlin 
Conference on the Human Dimensions of Environmental 
Change Resource Policies: Effectiveness, Efficiency and 
Equity.  



SALIH GUCEL ET AL.,  

 

224

Ozden O. and H. Sarpten. 2007. Karpaz Yarimadasindaki 
Habitatlarin Natura 2000 Agina Gore Siniflandirilmasi, 
Proje Raporu, 2007. 

Pollard E. 1977. A method for assessing changes in the 
abundance of butterflies. Biological Conservation, 12: 115-
134. 

Ratti, J.T., A.M. Rocklage, J.H. Giudice, E.O. Garton and D.P. 
Golner. 2001. Comparison of avian communities on 
restored and natural wetlands in North and South Dakota. 
Journal of Wildlife Management, 65: 676-84. 

Tsintides, T., C.S. Christodoulou, P. Delipetrou and K. 
Georghiou. 2007. The Red Data Book of the Flora of 
Cyprus. 466 pp. 

Viney D.E. 1994. An illustrated flora of North Cyprus. Koeltz 
Scientific Books, Koenigstein, Germany, 697 pp. 

Webb, J.W. and J.C. Newling. 1985. Comparison of natural and 
man-made salt marshes in Galveston Bay Complex, Texas. 
Wetlands, Volume 4, Number 1, 75-86. 

Whigham, D. F. 1999. Ecological issues related to wetland 
preservation, restoration, creation and assessment. The 
Science of the Total Environment, 240: 31-40. 

Wissinger, S.A., S.G. Ingmire and J.L. Bogo. 2001. Plant and 
invertebrate communities as indicators of success for 
wetlands restored for wildlife. p. 207–36. In: Bioassessment 
and Management of North American Freshwater Wetlands. 
(Eds.): R.B. Radar, D.P. Batzer and S.A. Wissinger. John 
Wiley & Sons, Inc., New York, NY, USA. 

Zimmer, K.D., M.A. Hanson and M.G. Butler. 2000. Factors 
influencing invertebrate communities in prairie wetlands: a 
multivariate approach. Canadian Journal of Fisheries and 
Aquatic Sciences, 57: 76-85. 

 
(Receoved for publication 16 April 2012) 

 
 
 


