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INTERNATIONAL CONFERENCE ON MEDITERRANEAN TEMPORARY PONDS 

 Programme 
 

Thursday 5 May: 

18:30-19:00  Registration and fixing of posters.  

19:00-19:15  Inauguration. Words of welcome. 

19:15-20:15  Opening conference. J.L. Pretus. Mediterranean temporary ponds: life 
histories for unwarranted off-beat environments. 

20:30    Welcome cocktail. 

 

Wednesday 6 May: 

08:15 -09:00  Registration and fixing of posters.  

TOPIC 1.  HYDROCHEMISTRY AND HYDRODYNAMICS 
  Chairmen: Joan Lluís Pretus Real and Irene Estaún Clarisó 

09:00-10:00 1st Keynote conference. S. Sánchez Carrillo. Hydrology and nutrient 
biogeochemistry of Mediterranean temporary ponds. 

TECHNICAL COMMUNICATIONS  

10:00-10:30 M. Florencio, C. Gómez-Rodríguez, A. Gómez, M. Reina, E. Gutierrez, P. 
Siljeström, L. Serrano and C. Díaz-Paniagua. Towards a quantitative classification 
of temporary ponds in Doñana (SW Spain). 

TOPIC 2.  FITOPLANCTON 

10:30- 11:30  2nd Keynote conference. G. Moyà. Cyanobacteria and Microalgae 
communities in the Mediterranean temporary ponds.  

11:30 -12:00  Coffee break 

TOPIC 3.  INVERTEBRATES 
  Chairmen: Miquel Campos and Eva Cardona Pons 

12:00-13:00  3rd Keynote conference. D. Boix. Invertebrates assemblages of temporary 
ponds: ecological similarities and differences between cold temperate and 
Mediterranean areas.  
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13:00-15:00  Lunch 

TECHNICAL COMMUNICATIONS  

15:00-15:30  A. Waterkeyn, P. Grillas and L. Brendonck. Combined impacts of salinisation and 
hydrological modification on permanent communities of Mediterranean temporary 
ponds: a long term mesocosm study.  

15:30-16:00 S. Gascón, Margarida Machado, Jordi Sala, Luís Cancela da Fonseca, Margarida 
Cristo and  Dani Boix. Importance of spatial patterns and habitat characteristics for 
large branchiopod (Crustacea: Anostraca, Notostraca and Spinicaudata).  

16:00-16:30  F. Marrone, G. Castelli and L. Naselli-Flores. Sicilian Temporary Ponds: an 
overview on the composition and affinities of their crustacean biota.  

16:30-17:00  M.C. Mlambo, C.C. Reed and J.A. Day. Overview of temporary wetlands’ 
macroinvertebrate assemblages in the Cape Floristic Region, South Africa.  

17:00-17:30  M. Sahuquillo, M.R. Miracle and E. Vicente. Distribution patterns of calanoid 
copepods in freshwater temporary ponds in Eastern Spain.  

17:30-18:00  Coffee break 

18:00-19:00  4th Keynote conference. M. Alonso. Temporary lakes in Mongolia. 

19:00-19:30  Poster session 1 (see below) 

 

Thursday 7 May: 

TOPIC 4.  VERTEBRATES 
  Chairmen: Ignacio Lacomba and Agnès Canals 

09:00-10:00 5th Keynote conference. J. Porter. Monitoring change in temporary wetlands 
and waterbird communities with large scale aerial surveys. 

TECHNICAL COMMUNICATIONS  

10:00-10:30  C. Díaz-Paniagua, C. Gómez-Rodríguez, A. Portheault and M. Florencio. Why a 
system of heterogeneous temporary ponds favours amphibian communities? 
Amphibians in Doñana National Park, an example of preserved breeding habitats.  

10:30-11:00 F. Robledano, V. Zapata, M.V. Jiménez and P. Farinós. Temporary ponds as tools 
for improving amphibian conservation in Mediterranean mountain systems.  

11:00-11:30  Marta Massana, Alex Richter-Boix, Caroline Colliard and Joan Ll. Pretus. A genetic 
isolation gradient of populations of the Balearic toad (Bufo balearicus) follows rising 
eastward fragmentation of the rural landscapes of Menorca island.  

11:30-12:00h  Coffee break 



 

 3

TOPIC 5.  SOCIAL AWARENESS 

12:00 -13:00  6th Keynote conference. M. A. Brock. Social awareness of temporary 
wetlands:  a Southern Hemisphere perspective on the past, present and 
future.  

13:00-15:00 Lunch    

TOPIC 6.  FLORA 
  Chairmen: Josep Antoni Rosselló and Pere Fraga i Arguimbau 

15:00-16:00  7th Keynote conference. P. Grillas, L. Rhazi & M. Rhazi. The ecology of the 
vegetation of temporary pools: adaptation and opportunism. 

TECHNICAL COMMUNICATIONS  

16:00-16:30  S. Bagella and M.C. Caria. Small scale plant distributions in Mediterranean 
temporary ponds: implications for conservation.  

16:30-17:00 J.M. Iriondo, J.M. Pastor, J. Galeano, P. Fraga, L. Muñoz and A. Marín. 
Determinants of floristic richness in Minorcan temporary ponds: implications for 
management at the regional level.  

17:00-17:30  L. Triest and T. Sierens. Biogeographical patterns of Ruppia in the Mediterranean: 
new insights on diversity and dispersal.  

17:30-18:00 Coffee break. 

TOPIC 7.  LEGAL FRAME 

18:00-19:00h  8th Keynote conference. A. Lago. Legal protection of mediterranean ponds as 
a priority natural habitat type. 

19:00-19:30h  Poster session 2 (see below) 

 

Friday 8 May: 

TOPIC 8.  ECOLOGY 
  Chairmen: Jose María Iriondo Alegría and Joan Juaneda Franco 

09:00-10:00  9th Keynote conference. S. K. Collinge. Ecology and restoration of vernal 
pools: a ten-year study of plant community dynamics. 

TECHNICAL COMMUNICATIONS  

10:00-10:30  M. Florencio, D.T. Bilton, L. Serrano, C. Gómez-Rodríguez, A. Millán, A. Gómez-
Flores, C. Díaz-Paniagua. Macroinvertebrate assemblages of temporary ponds in 
the Doñana National Park (SW Spain): the role of a heterogeneous pond network.  
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10:30-11:00 A. Ruhí, D. Boix, J. Sala, S. Gascón & X. D. Quintana. Spatial and temporal 
patterns of pioneer macrofauna in recently created ponds: taxonomic and functional 
approaches.  

11:00-11:30 S. Pinya and Ll. Gil. First results on biodiversity analysis of the temporary ponds in 
the Natural Park of Mondragó, Mallorca.  

11:30-12:00  Coffee break. 

TOPIC 9.  MANAGEMENT AND CONSERVATION 
  Chairmen: Joan Mayol Serra and Mònica Allès Marqués 

12:00-13:00  10th Keynote conference. D. Angeler. Management and conservation of 
temporary ponds: opportunities and challenges in the new Millennium. 

TECHNICAL COMMUNICATIONS  

13:00-13:30  J. Muntaner. Temporary ponds inventory of the island of Mallorca. 

13:30-15:30   Lunch 

15:30-16:00  E. Dimitriou. Conservation plan for the Mediterranean temporary ponds habitat in 
W. Crete.  

16:00-16:30  C. Gómez-Rodríguez, J. Bustamante, and C. Díaz-Paniagua. Remote-sensing 
evidence of hydroperiod shortening in a system of temporary ponds.  

16:30-17:00   E. Soler and M. Méndez. The dragonflies of temporary pools in Menorca. 

17:00-17:30  Coffee break. 

17:30-18:00  M.S. Bird and J.A. Day. Investigating the use of aquatic macroinvertebrates as 
indicators of human impairment in seasonal wetlands of the western Cape Province, 
South Africa.  

18:00-18:30  S.D. Muller, A. Daoud-Bouattour, B. Amami, H. Ferchichi-Ben Jamaa, J. Ferrandini, 
M. Ferrandini, Z. Ghrabi-Gammar, P. Grillas, S. Ben Saad-Limam, M.-L. Pozzo di 
Borgo, L. Rhazi and I. Soulié-Märsche. Interest of historical data for temporary 
pools’ conservation. 

 
18:30-19:00 D. Guinart, F. Amat, S. Solórzano. Management of ponds and water bodies in the 

Montseny Natural Park – Biosphere Reserve. 
 

19:00-20:00 Closure conference. Robert Holland. Glimmerings from the hogwallows. 

20:30   Closure dinner 
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Saturday 9 May 

FIELD TRIPS IN MINORCA 

09:00   Departure 

09:30-12:00  Temporary pond of “Es Armaris” 

12:30-13:30 Educational temporary pond at “Estància de Santa Eularieta” 

13:30-15:30 Lunch at “Binissués” 

16:00-18.00 Temporary ponds of “Corniola”  

 

Sunday 10 May 

FIELD TRIP IN MALLORCA 

09:00   Departure from the airport to Mallorca 

10:30-13:30  Temporary ponds of “Llucmajor” 

Visit to “Capocorp Vell”, an archaeological site related with temporary ponds  

13:30-15:30 Lunch 

15:30  End 

 

Poster session 1 

TOPIC 1.  HYDROCHEMISTRY AND HYDRODYNAMICS 

1. I. de Vicente, J. Vidal, A.J. Green, V. Amores, I. Pozo, L. Morales, R. López and L. Cruz-
Pizarro. Limnological and sedimentological characteristics of medina lake (south-western 
Spain). 

2. I. de Vicente, J.D. Gilbert and F.Guerrero. Biogeochemistry of temporary ponds: impact of 
periodic drying- reflooding cycles on phosphate exchange across sediment and water interface 
title. 

3. P. Siljeström, E. Gutiérrez, C. Díaz  and Juan S. Cara. Presence of a fine-sediment 
discontinuity in soils  of  temporary ponds in Doñana Nacional Park (SW Spain) - influence in 
their hydroperiod and evolution.  

TOPIC 3.  INVERTEBRATES 
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4. A. Waterkeyn, B. Vanschoenwinkel, P. Grillas and L. Brendonck. Neglected dispersal vectors 
of aquatic invertebrates in a Mediterranean wetland area: mammals and humans. 

5. M. Anton-Pardo and X. Armengol.  Comparison of zooplankton dynamics in several ponds 
from l’Albufera Natural Park (Valencia, Spain). 

6. A. Escrivà, F. Mezquita, X. Armengol and J. Rueda. Invertebrate faunal diversity comparison 
between temporary and permanent waterbodies in a Mediterranean landscape. 

7. M. Lockwood and M. Campos. The dragonfly communities of the near-permanent pools at Can 
Morgat. 

8. M. Alonso and J.Ll. Pretus. Vicariance in the steppic temporary lakes from two palearctic 
extremes: crustaceans from Iberian peninsula and Mongolia. 

TOPIC 4.  VERTEBRATES 

9. E. García-Muñoz, F. Guerrero and G. Parra. Ponds approaching from an ecotoxicological 
point of view: putting the “eco-“ into toxicology. 

TOPIC 6.  FLORA 

10. R. del Pozo, C. Fernández-Aláez and M. Fernández-Aláez. Macrophyte community and driving 
variables in temporary Mediterranean ponds. 

11. J. L. Alonso-Guillén, F. Rubio, M. C. Regidor, J. Ferrer-Polo and M. A. Rodrigo. Naturally 
recovered submerged vegetation in three constructed Mediterranean ponds (Albufera de 
València Natural Park).  

12. M. Doncel, L. Vilar  and M. Campos. Cartography of the vegetation of the new Banyoles’ 
ponds. 

13. R. Fernández-Zamudio, P. García-Murillo and S. Cirujano. Hydrogeomorphic classification 
and habitat suitability for aquatic macrophytes species in a natural Mediterranean temporary 
pond system (Doñana National Park, SW spain).  

14. Z. Ghrabi-Gammar, A. Daoud-Bouattour, H. Ferchichi-Ben Jamaa, A.M. Gammar, S.D. Muller, 
L. Rhazi and S. Ben Saad-Limam. Floristic diversity of temporary freshwater wetlands of 
Tunisia. 

15. H. Ferchichi-Ben Jamaa, S.D. Muller, A. Daoud-Bouattour, Z. Ghrabi-Gammar, L. Rhazi, I. 
Soulié-Märsche and S. Ben Saad-Limam. Temporary wetlands of northern Tunisia: Typology 
and plant diversity. 

16. L. Rhazi, P. Grillas, E. Saber and M. Rhazi. The temporary pools of the western Morocco: 
issues of conservation and spatio-temporal dynamic by remote sensing. 

17. J. Pericàs, J.A. Rosselló, J. Mascaró and P. Fraga. The importance of the bryophytes in the 
Mediterranean temporary ponds of Minorca.  
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18. J.L. Benito, J.A. Conesa, J. Pedrol and V. Sanz. Temporary ponds in the map of habitats 
Aragón: Las Amargas system lakes (Monegros, Spain) as example of vegetation cartography, 
and its correspondence with the european habitats. 

TOPIC 7.  LEGAL FRAME 

19. I. Lacomba and V. Sancho. Faunal reserves: an strategy for the protection of small water 
bodies in Valencia (Spain).  

20. A. Canals, E. Cardona, M. Allés, J. Mascaró, E. Torres and P. Fraga. The Mediterranean 
temporary ponds of Minorca in the Natura 2000 Network. 

 
 

Poster session 2 

TOPIC 5.  SOCIAL AWARENESS 

21. S. Bouahim, L. Rhazi, B. Amami, R. Mathevet, L. Ernoul, E. Saber, P. Grillas and A. Khattabi . 
Perception of vernal pools by the local population in western Morocco and an analysis of their 
vulnerability. 

22. B. Pérez, V. Sancho, O. Almeida, E. Díaz, L. Moreno and F.J. Martínez. LifeAnfibios: The 
evolution of its public awareness campaign. 

23. E. Cardona, M. Allés, I. Estaún, J. Mascaró, E. Torres and P. Fraga. The travelling exhibition 
on the LIFE BASSES project as a tool for social awareness on the conservation of 
Mediterranean temporary ponds in Minorca. 

24. I. Ramos and J. Mayol. Publications of the Balearic goverment about temporary ponds and 
their fauna & flora  

TOPIC 8.  ECOLOGY 

25. C. Pinto-Cruz, A.M. Barbosa, J.A. Molina, M. Barbour and M.D. Espírito-Santo. Spatial 
patterns and environmental correlates of temporary pond flora: a case study in SW Portugal. 

TOPIC 9.  MANAGEMENT AND CONSERVATION 

26. F. Mascia, L. Podda and G. Bacchetta. Alien flora in temporary ponds of Sardinia: preliminary 
data on invasive species and threatened habitats. 

27. O. San Sebastián, G. A. Llorente, Á. Ritcher-Boix, M. Franch and A. Montori. Evolution of 
amphibian community in recently created temporary ponds in a Mediterranean region. 

28. J. Mascaró, E. Cardona, I. Estaún, J. Juaneda, A. Canals, E. Torres and P. Fraga. Restoration 
of Mediterranean temporary ponds in Minorca.  

29. V. Sancho and I. Lacomba. Conservation of temporary ponds within the Natura 2000 Network: 
results of the project LIFE-AMPHIBIANS. 
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30. B. Amami, S.D. Muller, L. Rhazi, P. Grillas, M. Rhazi and S. Bouahim. Pollen record of local 
hydrophytic vegetation in a Mediterranean temporary pool (western Morocco). 

31. A. Daoud-Bouattour, S.D. Muller, H. Ferchichi-Ben Jamaa, Z. Ghrabi-Gammar, L. Rhazi, A.M. 
Gammar and S. Ben Saad-Limam. Majen Chitane, a threatened acidic lake in Tunisia. 

32. E. Minssieux, A-S. Reymond, P. Nicolet and  B. Oertli. Proposition of a methodology for the 
identification of Important Areas for Ponds (iap) in Europe. 

33. N. Sahib, L. Rhazi, P. Grillas and M. Rhazi. Experimental study of the effect of physical 
disturbance of soil and hydrology on plant communities in Mediterranean temporary pools 
(western Morocco).  

34. E. Saber, L. Rhazi, M. Rhazi, P. Grillas and J.L. Ballais. Role of the remote sensing and the 
GIS in the inventory and the conservation of the temporary ponds of the province of Settat 
(western Morocco). 

35. M. Rhazi, P. Grillas, F. Médail and L. Rhazi. Ecological restoration of the rare species of the 
Mediterranean temporary pools: case of the populations of Isoetes setacea. 

36. J. Muntaner. Inventory and mapping of temporary pools in Mallorca: first steps for their 
conservation. 

37. C. Trigal, F. Garcia-Criado  and C. Fernandez-Alaez. Ecological assessment of highly 
heterogeneous systems: the importance of habitat and taxonomic sufficiency. 

38. I. Estaún, E. Cardona, A. Canals, J. Mascaró, E. Torres, J. Juaneda, P. Fraga. Management 
plans for the Mediterranean temporary ponds of Minorca. 

39. E. Torres, I. Estaún, E. Cardona, A. Canals, J. Mascaró, J. Juaneda, P. Fraga. Landowners 
and habitat conservation: perceptions, information, experiences and results. 

40. P. Fraga, E. Torres, I. Estaún, E. Cardona, A. Canals, J. Mascaró, J. Juaneda. Inventory of 
Mediterranean temporary ponds in Minorca. 

41. D. Bejko and T. Ziu. Management plan developing toward water quality protection and EU 
water frame approach on Shkodra lake watershed. 
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INTERNATIONAL CONFERENCE ON MEDITERRANEAN TEMPORARY PONDS 

 

 

Mediterranean temporary ponds: life histories for 
unwarranted off-beat environments 

J. Ll. Pretus 

Departament d’Ecologia. Universitat de Barcelona. 

 

 

In the present lecture I add to the view, already argued in a similar way by others 
(Blaustein & Schwartz, 2001; De Meester et al., 2005), that Mediterranean temporary 
ponds encapsulate such special environmental and historical characteristics that make 
them invaluable case studies of general evolutionary and ecological topics. Modelled 
by severe drought and faced with the problem of the temporal uncertainty of favorable 
conditions, the life-histories of their genuine dwellers have developed distinct 
strategies, such as extremely lagged hatching, that serve as illustrations of evolutionary 
models based on the spread of risk, or bet-hedging, which challenge fitness theory and 
unveil fascinating case studies to ecological developmental biology. As complex 
ecological multispecies systems, much of the recent work has highlighted the 
relevance of dispersal and regionally based aspects of community organization in 
contrast to the more local and niche-based approaches of community ecology. 
Pondscapes have been satisfactorily used as model systems to test complex 
ecological dynamics on a small spatial scale and a fast temporal scale, shedding light 
on the still debatable and even competing theories on community pattern and process.  
Meanwhile, molecular ecology and phylogeography have made substantial and fast 
progress in widening our view of the geographical patterns and historical influences on 
present species distributions, confirming much of the suspected value of the 
Mediterranean area for the persistence of ancient though cryptic lineages, and 
revealing the importance of particular geographical areas in preserving their rich 
biological diversity at genetic, taxonomic and landscape levels. 

 

 



 

INTERNATIONAL CONFERENCE ON MEDITERRANEAN TEMPORARY PONDS 

 

 

Hydrology and biogeochemistry of Mediterranean temporary ponds 

 

Salvador Sánchez-Carrillo 

 

The hydrological absence of continuity defines the hydrodynamic of temporary ponds. 
The main factor driving this discontinuous behaviour is the Mediterranean climate, 
although water overexploitation has increased pond temporality. The highly fluctuating 
character with recurring filling and drying cycles has strong biogeochemical 
implications defining pond ecological dynamics. Mediterranean ponds experience 
stronger catchment effects on hydrological processes. Depending on the main water 
source, three pond types can be identified: i) surface water depression ponds, ii) 
groundwater slope ponds, and iii) groundwater depression ponds. Mediterranean 
ponds present a seasonal hydroperiod controlled by evapotranspiration with an annual 
potential water deficit of up to 6 months. Biogeochemistry of temporary ponds is 
controlled by flooding/drying cycles through soil redox potential changes. Biota and 
biogeochemistry of temporary ponds depends strongly on the recurrence of seasonal 
flood pulses. Land use changes, water regulation/overexploitation, diffuse agriculture 
pollution and climate warming increase eutrophication and alter seasonal inundation 
cycles of Mediterranean temporary ponds accelerating their disappearance.  

 

Keywords: Hydrology, biogeochemistry, flood pulse, Mediterranean, temporary pond. 

 

 



 

INTERNATIONAL CONFERENCE ON MEDITERRANEAN TEMPORARY PONDS 

 

 

Towards a quantitative classification of temporary ponds in doñana  
(SW Spain) 

M. Florencio1, C. Gómez-Rodríguez1, A. Gómez1, M. Reina2, E. Gutierrez3, P. 
Siljeström3, L. Serrano2, C. Díaz-Paniagua1   

1Estación Biológica de Doñana (CSIC), Sevilla, Spain 
2 Dep. Biología Vegetal y Ecología, Universidad de Sevilla, Sevilla, Spain 

3Instituto de Recursos Naturales y Agrobiología (CSIC), Sevilla, Spain 

 

 

The unpredictability of the Mediterranean climate produces a wide range of 
hydrological conditions in a single water body every year. This variability will have a 
strong effect on the physical and chemical makeup of the pond water. Therefore, 
hydrogeomorphic approaches are preferentially applied in wetland functional analyses, 
but hydrologic regimes can also change over time due to severe droughts and human 
activity that, at the same time, are common impact factors in wetlands of the 
Mediterranean region. This study shows the consistency of variables measured in pond 
sediment as opposed to water variables when predicting hydrologic features related to 
the frequency and duration of flooding over the years. A total of 24 ponds were studied 
within the Doñana Biological Reserve during 2006 and 2007. Most were sampled 
monthly throughout their flooding period during both years, while others only during one 
of the studied years. According to the hydro-meteorological records from the last 20 
years, this set of ponds comprised a wide hydrologic range from semi-permanent to 
ephemeral sites. Differences in hydrology (frequency of flooding in 20 years and 
maximum duration of flooding within each year) were used to segregate the ponds into 
3 hydrologic regimes: long, intermediate and short-hydroperiod ponds. Variables 
measured in the pond water (e.g. electrical conductivity, temperature, pH, O2 and total 
phosphorus concentrations in the water) did not segregate ponds according to their 
hydrologic regime. Total iron concentration of surface sediment, however, significantly 
segregated long-hydroperiod ponds from the rest of ponds above a threshold value of 5 
mg g-1 d.w., whereas a threshold value of 10% of organic matter segregated short-
hydroperiod ponds from the rest of ponds. A further analyses of sediment samples at 
different depths (0-80 cm) suggested that the upward mobility of Fe(II) was higher in 
the long-hydroperiod ponds. 

 



 

INTERNATIONAL CONFERENCE ON MEDITERRANEAN TEMPORARY PONDS 

 

 

Cyanobacteria and microalgae communities in temporary ponds 

Moyà, G. (1) & Conforti, V. (2) 

(1) Departament de Biologia, Àrea d’Ecologia; Universitat de les Illes Balears; 
Carretera de Valldemossa km 7,5; E-07122 Palma de Mallorca, Spain. 

(2) Departamento de Biodiversidad y Biología Experimental, Facultad de Ciencias 
Exactas y Naturales; Universidad de Buenos Aires; Ciudad Universitaria, Pab. II; 
C1428EHA, Buenos Aires, Argentina 

 

Temporary ponds of Menorca Island have a high diversity of microscopic primary 
producers with the diatoms being the most diverse algae, and the different species of 
euglenophyceae, zygnematophyceae, xantophyceae and cyanobacteria represent 
excellent indicators of the limnological properties of the ponds. The composition of the 
communities is correlated with the heterogeneity of the ponds which have regional 
differences in terms of physicochemical properties of the waters: pH, iron, mineral 
content, and transparency. Temporary ponds are typically shallow with a large surface 
to volume ratio, which enhances the competition between phytoplankton and 
periphyton for light and nutrients. Bidirectional resource supply, namely, light coming 
from above and the bulk of nutrients coming from the sediment determine the changes 
in dominance on the basis of the trophic conditions of the ecosystem. Increases in 
phytoplankton production enhance zooplankton growth and grazing, which in turn, 
increases water transparency, which is advantageous for periphyton development. In 
ponds rich in organic matter and dystrophic, a fraction of carbon goes to heterotrophic 
food webs through the microbial loop. The macrophytes are a source of organic matter, 
and serve as nutrient pump from the sediment to the water column. 

The development of resistant forms of organisms, such as the Chrysophycean cysts, is 
evidence of the persistence and history of the species in these ecosystems. The 
occurrence of testacea rhizopoda, reveal the importance of zoobenthos in the acidic 
water ponds, and their role as limnological indicators. The preservation of community 
biodiversity is associated with the conservation of temporary ponds, and adequate 
ecosystem management. 

 



 

INTERNATIONAL CONFERENCE ON MEDITERRANEAN TEMPORARY PONDS 

 

 

Structure of invertebrate assemblages: contribution to the ecological 
functioning of the Mediterranean temporary ponds 

 
Boix , D., Sala, J., Gascón, S., Ruhí, A. and Quintana, X.D. 

 

 Institute of Aquatic Ecology, University of Girona (Spain) 

 

 

 
Several ecological characteristics have been attributed to faunal communities of 
temporary ponds. The existence of successional phases, the substitution of the main 
feeding functional groups along the hydroperiod, the poor role of predators, the 
hydroperiod length as a key factor, and the environmental constraint that represents 
the dry phase for the fauna are some of them. Although temporary ponds are very 
important in arid and semiarid areas, such as the Mediterranean ones, the source of 
the knowledge on its ecology -the paradigm- is biased by studies developed in cold 
temperate areas. We analyzed the validity of the current accepted characteristics of the 
ecology of temporary ponds, especially in the case of the Mediterranean ones. Some 
patterns observed in the Mediterranean ponds were in agreement with the paradigm 
(e.g., the existence of successional phases), while others did not (e.g., the sequence of 
the dominant feeding groups along the hydroperiod). Moreover, some characteristics 
are commonly explained by simple and schematic conceptual models, but should 
include more aspects in order to obtain a more valid ecological interpretation. Some 
examples of this could be: (1) the validity of the predator increase along the 
hydroperiod depends on the biological traits of the main predator species; and (2) the 
relationship between the increase of arrivals of aerial colonizers and the hydroperiod 
length needs to take into account the seasonality. On the other hand, differences in 
species richness between temporary and permanent waters are under discussion, 
even within the Mediterranean area, since contradictory results have been obtained, 
although different species compositions have been found. Finally, we compared the 
faunal communities of mainland and island temporary ponds, sincethis analysis is 
poorly developed in the Mediterranean area. Mainland and Island temporary ponds did 
not differ significantly on macroinvertebrate species richness. Moreover, in both studied 
islands -Sardinia and Minorca- an increase of species richness along the hydroperiod 
was observed. 

 



 

INTERNATIONAL CONFERENCE ON MEDITERRANEAN TEMPORARY PONDS 

 

 

Combined impacts of salinisation and hydrological modification on 
permanent communities of Mediterranean temporary ponds: a long term 

mesocosm study 

A. Waterkeyn1,2, P. Grillas2 and L. Brendonck1   

1Laboratory of Aquatic Ecology and Evolutionary Biology, K.U.Leuven, Leuven, Belgium 
2Station Biologique Tour du Valat, La Sambuc, Arles, France 

 

A former field survey in the Camargue (Tour du Valat, France) has demonstrated that 
salinity and hydroregime are key factors shaping the invertebrate communities in 
coastal temporary ponds. Since climate change (sea level rising, aridification) and 
intensive water management (irrigation, drainage) are expected to influence these 
factors, it is important to know how combined effects of both secondary salinisation and 
hydrological modification will impact the communities in these fragile habitats. 
Especially permanent inhabitants producing egg banks are at risk as they can not 
actively escape. To study the combined effects of salinity and hydroregime on 
invertebrate communities, we therefore exposed pooled resting egg banks to a range 
of salinity and hydroregimes in 80 400L tanks for three consecutive years. Both 
experimental factors significantly influenced diversity, density, reproduction and overall 
community structure of the hatching communities. Increasing salinity had an overall 
negative effect, especially for the large branchiopods. While they were still able to 
hatch at 2.5 g L-1, their reproduction was strongly impeded at this salinity. Observed 
salinity responses of chydorid cladocerans and ostracods were somewhat atypical, 
probably due to indirect effects of intense biotic interactions with large branchiopods. 
Different taxa responded in different ways to the tested variation in hydroregime, mostly 
depending on their life cycles. More r-selected large branchiopods preferred regimes 
with many short inundations. In contrast, longer living species with an increasing 
reproduction capacity with time or later hatching, performed better in regimes with 
fewer but longer inundations. For several taxa, the interaction between salinity and 
hydroregime also had a significant effect, underlining the necessity to consider both 
stressors together when designing conservation measures. 

 

Key words: Salinisation, Hydrological modification, Hydroperiod, Large branchiopods, 
Zooplankton 
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The distribution of large branchiopods is complex to assess due to the ephemeral 
nature of its habitat and the erratic occurrence of the species in a regional scale. Two 
temporary pond networks were sampled (NE and SW Iberian Peninsula; 6 and 10 
species, respectively). Logistic regressions were carried out to relate the presence of 
large branchiopods to spatial patterns and several habitat characteristics. In SW area 6 
species showed significant relationships with habitat and spatial descriptors. The 
importance of habitat characteristics differs according to the species. For example, 
ponds with high surface and a high percentage of submerged vegetation cover not 
reaching the water surface seemed to be preferred by Branchipus cortesi and 
Tanymastix stagnalis. In contrast, Chirocephalus diaphanus and Triops mauritanicus 
were more probable to be found in clay substrate ponds with submerged vegetation 
reaching the water surface. Moreover, different species showed similar relationships 
with the same spatial descriptors (B. cortesi with T. stagnalis; and C. diaphanus with C. 
grubei and T. mauritanicus). On the other hand, in NE area only 3 species had 
significant relationships with spatial and/or habitat descriptors. The most frequent 
species (Branchipus schaefferi) is more probable to be found in small and turbid water 
bodies. C. diaphanus in NE area is more probable to be found in water bodies with 
large surface and high altitude. Triops cancriformis also prefer large surface water 
bodies but situated at lower altitudes. In this area, only B.schaefferi and C. diaphanus 
showed significant relationships with some spatial descriptors, but not with the same 
spatial descriptor. Although habitat characteristics had similar importance for large 
branchiopod assemblages in both areas, spatial patterns had higher importance for 
large branchiopods assemblages of the NE area. 
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Sicily is the largest island of the Mediterranean sea; its location at the centre of this 
basin makes it a potential ‘crossroads’ for the faunas of three of the four biological 
quadrants in which the Mediterranean region itself is divided. In the last six years, an 
extensive survey aimed at taking a census of the crustacean biota of the temporary 
water bodies of the island has been carried out, leading to the discovery of several taxa 
new for Italian or Sicilian faunas and to the first comprehensive checklist of Sicilian 
entomostracans. 

Although some groups are not yet perfectly known and available bibliographical data is 
scarce, collected data on species presence and molecular diversity permits the first 
sound characterization of the freshwater crustacean biota of the island and the 
reconstruction of its affinities with the faunas of the surrounding regions. 
Based on this evidence, some hypotheses on the origin of the different faunal groups 
observed may be formulated. In particular, a large number of euriecious and 
widespread Palaearctic species is accompanied by smaller contingents of relict, 
frigophilous group of north-eastern origin, currently limited to the water bodies of the 
mountainous siliceous outcrops of northern Sicily, and by a more recent contingent of 
steppic species of southern origin. 

Unfortunately, and in spite of the EU directives, Sicilian temporary waters are currently 
threatened by reclamations and spreading urbanization; the progressive loss of these 
environments, which are the typical water bodies of the semi-arid Mediterranean 
climate of the region, is causing the fragmentation and the eventual extinction of their 
highly specialized and peculiar fauna, which constitutes the most representative 
autochthonous biota of Sicilian inland waters. 

Key words: Sicily, zoogeography, Copepoda, Branchiopoda, Ostracoda, checklist. 
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The Cape Floristic Region (CFR) of South Africa is one of the "hottest" global 
biodiversity hotspots, with exceptionally high levels of endemism and the only place in 
Sub-Saharan Africa with a Mediterranean-type climate. However, relatively little is 
known about the diversity, structure and composition of wetland faunal assemblages 
of this region and the effect of physico-chemical factors on their distribution. By 
combining unpublished and published reports and the current extensive study (140 
temporary wetlands), this paper presents the current knowledge of wetland 
macroinvertebrate assemblages in the CFR and compares it with other Mediterranean-
type areas. Temporary wetlands of the CFR exhibit a relatively high biodiversity, with a 
total of 51 macroinvertebrate families recorded, ranging from 2-21 families per wetland, 
which is comparable with other Mediterranean-type climate regions. Although 
Branchiopods and Coleoptera are of the better studied taxa, the current study 
discovered 1 and 4 new species, respectively. Assemblage composition was 
dominated by Dytiscidae, Chironomidae, Baetidae, Gastropoda, Corixidae, 
Notonectidae, Culicidae, and Acarina respectively, occurring at more than 55% of the 
sites. Redundancy Analysis (RDA) revealed that the model including; pH, Phosphate, 
Conductivity, Turbidity, Nitrite and Ammonium respectively, explained the significant 
variation in the assemblage structure. Although wetland size was quite variable, we 
found virtually no correlation with macroinvertebrate assemblages, suggesting that 
small wetlands have as much primary conservation value as the large ones enabling 
viable meta-populations. Furthermore, the variation between near-by-wetlands 
suggests that wetlands should be treated on individual merits since they harbour 
unique and complimentary assemblages.   

Key words: Macroinvertebrates; physico-chemical factors; wetland size; conservation; 
Cape Floristic Region. 
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Calanoid copepods are not ubiquitous and some species are restricted to temporary 
waters. Around 90 temporary freshwater ponds were sampled in the central part of 
Eastern Spain (corresponding to the provinces of Comunidad Valenciana and Cuenca) 
to determine the distribution of calanoid copepods. Calanoids were found in 54% of the 
studied sites, mainly as single species occurrences. Three different pond typologies 
were distinguished characterized respectively by the presence of Neolovenulla 
alluaudi, Mixodiaptomus incrassatus and Hemidaptomus. The first two species were 
more frequent yet mutually exclusive in the studied locations. A discriminant analysis 
made up of several limnological variables indicated that the major discriminating 
variables between the ponds characterized by the presence of either N. alluaudi or M. 
incrasatus were plant coverage, water turbidity and crustacean species richness. 
Additionally, geographical and climatic factors are also important in the distribution of 
these species. A third pond typology based on the presence of Hemidiaptomus ingens 
"inermis" (first record for Spain) and Hemidiaptomus robaui lauterborni seems to be 
related to the natural conservation of ponds of ancient origin. They can co-exist with 
other diaptomid species with a marked size difference (Diaptomus cyaneus intermedius 
and Mixodiaptomus laciniatus atlantis). One of the ponds, was artificially deepened and 
has become more permanent, now M. laciniatus atlantis was the only species found.  

Study supported by UE and GVA (LIFE05/NAT/E/000060). 

 

Key words: Hemidiaptomus, freshwater calanoids, Mediterranean temporary ponds 
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This paper shows the great richness and diversity that exists in lakes in Mongolia, with 
an emphasis on the temporary water bodies, which are not as well known. These lakes 
have diverse and endemic fauna of large branchiopods comparable to that of 
temporary Mediterranean lakes, despite the dramatic climatic differences between the 
two geographical Palaearctic extremes. Total water body freezing  vs.  drought is 
postulated as a temporality factor that makes it possible to extrapolate data for a 
certain type of shallow clay-turbid Mongolian lake with large branchiopods to temporary 
Mediterranean lakes.  Due to their undisturbed state, Mongolian lakes are proposed for 
developing predictive models for ecological status assessments of temporary 
Mediterranean lakes. 

 

Key words: Mongolia, temporary lakes, large branchiopods 

 



 

INTERNATIONAL CONFERENCE ON MEDITERRANEAN TEMPORARY PONDS 

 

 

Monitoring change in temporary wetlands and waterbird 
communities with large scale aerial surveys 

J. Porter and R. Kingsford 

Waterbirds Wetlands & Rivers Research Laboratory, School of Biological Earth & 
Environmental Sciences, University of New South Wales, Sydney, Australia 

 

Temporary wetlands are increasingly recognised as critically important sites for 
waterbird populations in Australia and worldwide. The presence of highly productive 
wetlands in desert landscapes attracts highly diverse waterbird communities. Much of 
our current understanding of the dynamics of waterbird populations in Australia has 
come from the use of large-scale aerial surveys. Waterbird communities are well suited 
for monitoring changes to freshwater ecosystems, because they are conspicuous, 
responsive to ecosystem changes and can be ordered into functional groups that allow 
assessment of changes to different wetland habitats.  

In arid areas of the world, temporary wetlands are widespread and display patterns of 
inundation, drying and fragmentation.  They are neither seasonal nor annual, but highly 
erratic, driven by unpredictable rainfall and river flows. Floods caused by variable 
rainfall are followed by droughts that drive enormous expansions and contractions of 
wetland area. Cooper Creek floodplain in central Australia can support up to 1,000,000 
waterbirds and contains 100,000 km2 of wetland after flooding.  These shallow, 
productive wetlands shrink rapidly in area during drying to leave a string of 
disconnected permanent waterholes along river channels. Such fluctuations in area 
and connectivity create the impressive ‘boom and bust’ cycles of abundance and 
productivity that are characteristic of temporary wetlands in the arid zone.  

Aerial surveys have demonstrated the importance of temporary wetlands for waterbirds 
and other large vertebrates and provided empirical data on distribution, abundance and 
breeding for conservation and management.  Importantly, long-term temporal data for 
individual wetlands has provided strong evidence on values, threats and impacts 
including water resource development. These data have influenced wildlife 
management and wetland conservation, rehabilitation and restoration policies at a 
national scale.  

 

Key words: conservation monitoring, floodplain wetlands, wildlife survey, waterfowl, 
arid wetlands. 
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Currently, amphibians are experiencing a global decline and the conservation of their 
breeding habitats is a priority task to preserve the stability of their populations. Most 
amphibians in temperate regions are pond breeders, and their breeding success is 
dependent on the existence of these aquatic habitats. In Doñana National Park, there 
are 11 species of amphibians, eight of which require temporary ponds for breeding. We 
have recorded data for amphibian reproduction in Doñana from 1979-1986 and 2001-
2008. We intensively sampled for eggs, larvae and adults in courtship in different types 
of temporary ponds in each study year, and also performed monthly samples with a 
dipnet to detect larval abundance and successful reproduction of the species. The 
larvae of these species differ in their development length, growth and feeding, with 
different breeding success depending on the characteristics of the aquatic habitats in 
which they develop. The high number of temporary ponds present in the Doñana area 
includes habitats of different sizes and durations that favour successful reproduction of 
different species in a particular year.  As temporary ponds annual durations are 
dependent on the timing and amount of rainfall, inter-annual meteorological differences 
increase the heterogeneity of this temporary pond system, by increasing the range of 
duration of the ponds in the long term. Thus, in wet years when ponds may persist 
longer than 6 months, species of long larval development are favoured. In contrast, in 
years of scarce rainfall, when ponds may be flooded for 1-4 months, species of short 
larval development are mainly favoured. In a large temporal series, different species 
have been alternatively favoured, and the characteristic heterogeneity of this system of 
ponds allows the conservation of all pond breeding species of the amphibian 
community of this area.  

 

Key words: Doñana, temporary ponds, amphibians, breeding habitats, conservation. 
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In Mediterranean mountain ranges, changes in land use and water management have 
pushed amphibian populations to concentrate in marginal, short sections of altitudinal 
gradients. Abandonment of traditional water collection and storage systems, 
groundwater overexploitation and secondary forest growth severely unbalance the 
distribution of water in the landscape towards lowland areas. As a consequence, 
amphibians refuge in lowland anthropogenic habitats (orchards, gardens, unploughed 
fields) and artificial breeding sites (active or derelict irrigation structures, ornamental 
waters). These usually fall outside protected areas (mountain core areas) and 
represent active tension zones threatened by urban or agricultural reclamation. An 
assessment of the conservation status of Common and Natterjack Toads (Bufo bufo 
and B. calamita) in the Carrascoy Mountain Range (Murcia, SE Spain), based on five 
years of regular surveys, revealed the main threats to be the lack of breeding success 
inside protected areas and the destruction of breeding sites outside them. This 
promoted the creation of temporary ponds inside the Majal Blanco City Park, in order to 
provide alternative breeding sites and to improve adult survival. Although the target 
species was initially the Natterjack Toad (two ponds were built to compensate for the 
destruction of a nearby breeding site), they primarily benefited the Common Toad, 
which in 2008 colonised one pond and successfully bred inside the protected area for 
the first time since 2003. Following an initial filling in February to verify watertightness, 
the ponds held water for 150 days, drying out in august. After September rains, they 
have maintained the initial filling level for 100 days, with a second clutch of B. bufo 
being laid in January 2009. We believe that a network of ponds (including previously 
existing ones), properly managed, could be used to enlarge the distribution of the two 
species along the mountain gradient, lowering the risk of isolation and local extinction 
of their populations. 

 

Key words: mountain gradients, amphibians, temporary ponds, conservation. 



 

INTERNATIONAL CONFERENCE ON MEDITERRANEAN TEMPORARY PONDS 

 

 

A genetic isolation gradient of populations of the balearic toad (Bufo 
balearicus) follows rising eastward fragmentation of the rural landscapes 

of the island of menorca 

M. Massana1, A. Richter-Boix2, C. Colliard3 and J. Ll. Pretus1 

1 Departament d’Ecologia, Facultat de Biología, Univ. de Barcelona, Barcelona, Spain 
2 Department of Population Biology and Conservation Biology, Evolutionary Biology Centre (EBC), 

Uppsala University, Uppsala, Sweden 
3 Department of Ecology and Evolution, Biophore, University of Lausanne, Lausanne, Switzerland. 

 

We present the first approach to the genetic diversity and structure of the Balearic toad 
(Bufo balearicus Boettger, 1880) on the island of Menorca. 

B. balearicus is a recently described taxon distributed throughout the West 
Mediterranean Islands and the southern Apenine Peninsula (Italy). In Menorca the 
Balearic toad inhabits open areas and is thereby associated with farms and rural 
landscapes. Spawning occurs in a diverse range of water bodies including temporary 
ponds, channels and irrigation pools. 

Individuals from 22 sites were analyzed for 10 microsatellite loci. Only six of them were 
polymorphic. Our results show evidence of a null allele in BaturaC205 and no 
deviations from the Hardy-Weinberg equilibrium for any of the other loci. 

We used georeferenced individual multilocus genotypes and a model-based clustering 
method for the inference of the number of populations and of the spatial location of 
genetic discontinuities between those populations. 

Estimates of the number of populations ranged from two to four. We revealed a NW 
area formed by a single population with several well connected sites and another set of 
populations in the SE that includes a few unconnected small units with genetically 
significant differences among them as well as with the individuals from the NW of the 
island. 

The highly significant population differentiation and the negative values of FIS observed 
in the SE populations, denoting a heterozygote excess, are in accordance with the 
stated isolated structure. This fragmentation is explained by shifts from agricultural to 
tourism practices that have been occurring on the island of Menorca since the 1960s. 
The abandonment of rural activity in favour of urban areas and concomitant service 
areas has affected mostly the SE of the island and is currently threatening the overall 
geographic connectivity among the different island farming areas populated by the 
Balearic toad. 

Key words: Bufo balearicus, microsatellites, landscape genetics, habitat fragmentation  
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Social awareness of temporary wetlands continues to change as human needs for 
wetland resources change.  Attitudes toward temporary wetlands differ between 
continents and nations and within societies, and are driven by the universally valuable 
commodity, water. Although international agreements (e.g. Ramsar Convention) 
encourage awareness, conservation and management of all types of wetlands to 
maintain their values in conjunction with human use, many temporary wetlands have 
been neglected, altered or lost before their values could be recognized and protected.  

In this paper, I set the framework for the conference discussions on social awareness 
of Mediterranean Temporary Wetlands. I give a southern-hemisphere perspective on 
changes over time in social attitudes to a broader range of temporary wetlands in 
landscapes and climates where rainfall is often unpredictable and the timing, duration, 
frequency and extent of flooding of temporary wetlands highly variable. 

Temporary wetlands have been modified as human activities have changed over 
thousands of years from fisher-hunter-gatherer communities, to agricultural cropping 
and livestock management, to irrigated agriculture driven by food provision for urban 
communities.  The trend has been to modify water regimes to make water availability 
more predictable: many temporary wetlands have been lost by draining, or altered for 
more permanent water storage; biological communities have changed as habitats have 
been altered and new species introduced.  

Awareness of the ecological, social and economic values of temporary wetlands and 
the need to manage them to maintain these values has increased. Is that enough to 
maintain temporary wetlands as a landscape feature?  How do we find appropriate 
ways to increase awareness of temporary wetland values that lead to modified 
management that ensures protection? Our challenge is to promote the ecosystem 
services that temporary wetlands provide in the face of increasing conflict in demand 
for water in a future influenced by increased population and human-induced climate 
change. 

Key words: changing human attitudes; water regime alteration; Australian temporary 
wetlands; wetland loss; wetland resources. 
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Mediterranean temporarily flooded pools are important habitats characterized by their 
hydrology and by unique and diverse plant and animal communities. The species 
composition of the vegetation results from the interaction between the regional pool of 
species and deterministic and stochastic factors. The importance of deterministic 
factors is highlighted by the convergence of the vegetation of pools in different regions 
of the world that enjoy Mediterranean climate, and by the differences with surrounding 
vegetation (e.g. the contribution of annual species to the flora). The aim of this paper is 
to discuss the adaptations (the life history traits) of plant species on the basis of a 
review of literature and of a 10-year analysis of the dynamics of the vegetation in one 
pool in Morocco. Identification of the traits is done comparing 2 groups of species: “pool 
specialist” and “opportunistic” species.  

Hydrology encompasses several proximate factors that control the population biology 
of species such as the quantity and duration of the flooded and dry ecophases, the 
dates of alternating between ecophases, the depth of water, and the intensity of 
summer drought. Additional factors can have important roles for subsets of temporary 
pools such as the depth of soil, nutrient availability, and salinity. The main traits that are 
identified to be selected as adaptation to these factors are a short life span (dominance 
of annuals), stunted growth forms, permanent seed/spore pools, secondary dormancy 
of seeds/spores, flexibility in the life cycle, and plasticity of growth form. Over 10 years, 
the majority of the plants found in the Benslimane pool were opportunistic species. 
They include annuals often with transient seed pools, distributed on the margins of the 
pool with slower establishment than the pool specialists. Opportunistic perennials 
establish progressively at the edges of the pools during dry years. 

 

 

Key words: Strategy, seed bank, temporary pool, dynamics, life-history traits, community. 
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The research was undertaken with the aims to improve the knowledge of small scale 
distribution of plant communities in Mediterranean temporary habitats and to evaluate 
their diversity and conservation relevance in order to provide a sound basis for the 
prioritization of conservation efforts according to the Habitats Directive. Vegetation and 
water depth were monitored in 9 temporary ponds 1,000-10,000 m2 in size over a three 
years period in Sardinia (Italy). A small-scale zonation, based on water depth and 
inundation period, was recognized within each pond and three belts were identified: 
central (CB), intermediate (IB) and peripheral (PB). Plant abundance was assessed 
along transects located in each belt using a 30x30 cm quadrat, monthly from March to 
May. nMDS ordination and ANOSIM (global R = 0.888; p = 0.1%) distinguished 3 
significantly different groups of plant assemblages: group 1 including the assemblages 
of the CBs, group 2 including the assemblages of the IBs and group 3 including those 
of the PBs. SIMPER analysis identified the species that contribute more to the similarity 
within each group: Callitriche stagnalis, Glyceria spicata and Apium crassipes, group 1; 
Lotus uliginosus, Isoetes tiguliana and Lythrum borysthenicum, group 2; Trifolium 
subterraneum, Agrostis salmatica and Isoetes histrix, group 3. Diversity and 
conservation relevance were evaluated for each group of assemblages on the basis of 
richness (number of species/group), evenness, and species rarity index (SRI). ). On the 
basis of the Habitats Directive, the habitats of community interest present in the study 
area and their spatial distribution were finally identified. The mosaic of different 
assemblages and their time-variability determined the presence of several types of 
habitats of community interest according to the Habitats Directive. The wide 
heterogeneity should be taken into account to ensure that all types of temporary wet 
habitats are considered in conservation programs. 

 

Key words: flooding period, Habitats Directive, richness, Sardinia, vegetation belts, 
water depth. 
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The network of temporary ponds in Minorca is comprised of around 70 temporary 
ponds and is characterized by its outstanding richness of vascular flora. The seasonal 
fluctuations in water level conform a particular set of vascular plants adapted to these 
conditions. The purpose of this work is to identify the main determinants of floristic 
richness heterogeneity among the different temporary ponds and to discuss the 
implications of these results for the management of the network on a regional level. 

Vascular plants of the network of temporary ponds were inventoried and floristic 
richness was calculated. Climatic and topographic variables were determined for each 
pond using information extracted from available environmental thematic layers of 
Minorca and additional studies on these ponds. Generalized Linear Models were used 
to test the possible effect of particular environmental conditions, isolation and habitat 
surface on floristic richness. Network theory analysis tools were applied to derive 
network structure properties and to identify key temporary ponds for the resilience of 
the network. 

Preliminary work carried out thus far has not been able to identify any environmental 
variables subject to explain richness heterogeneity. Nevertheless, specific 
environmental conditions were linked to particular species occurrence patterns. Degree 
distribution and modularity analysis allowed for the identification of ponds that play key 
roles as module hubs, network hubs or connectors between modules. As these ponds 
may be essential for keeping the network ponds connected through species dispersal 
processes, specific management measures should be arranged to ensure their 
persistence. 

 

Key words: floristic richness, temporary ponds, neutral theory, complex networks, 
nestedness 
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Inland and coastal saline waterbodies are valuable habitats that deserve attention for 
protection of unique submerged macrophyte beds that render the water clear, stabilize 
sediments and provide habitats for invertebrates as food for waterfowl. The 'continental 
seagrass' Ruppia occurs in a wide range of saline temporary saltmarsh ponds and 
lagoons of the Mediterranean. Two cosmopolitan species R. maritima and R. cirrhosa 
are recognized throughout Europe and an endemic R. drepanensis in the western 
Mediterranean. Hence, EUNIS database does not consider Ruppia taxa as rare or 
endangered. 

The concept of only two widespread Ruppia species suggests a uniform and very 
homogenized population structure following the hypothesis of long-distance-dispersal 
through strong bird-mediated dispersal events. This was considered as our null-
hypothesis when investigating more than 1000 individuals from 35 wetland areas 
across the Mediterranean for their chloroplast DNA diversity. 

We obtained 13 cpDNA haplotypes, representing at least five distinct evolutionary 
units: R. maritima (including the var. brevirostris), R. drepanensis and a R. cirrhosa 
complex consisting of at least 3 groups (putatively named R. cirrhosa, R. spiralis and a 
South Mediterranean unit). Most of the diversity was present in the western 
Mediterranean, along a transect from the Camargue towards southern Spain. The 
lowest diversity was observed in wetlands along the Adriatic, Ionian and Aegean Sea. 
An obvious east-west cleavage was noted between the two basins of the 
Mediterranean Sea suggesting a Siculo-Tunesian barrier and low propagule dispersal 
cross-basins. Clustering and ordination of Ruppia haplotypes at a regional level 
revealed an east-west gradient with Sardinia as intermediate. Ruppia of southern 
Mediterranean wetlands, from salinas in the Alboran Sea across northern Africa 
towards the Middle East and Cyprus, contained a unique haplotype. These findings 
indicate lower long distance dispersal and hence more restricted distribution ranges of 
Ruppia taxa, thereby increasing their relevance for conservation. 

 

Keywords: Saline ponds, Ruppia, chloroplast DNA, diversity, dispersal. 
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Our studies of the ecological dynamics of vernal pool plant communities in California 
focus on: 1) effects of dispersal limitation, order of colonization, and frequency of 
colonization on plant community composition; 2) invasion of vernal pools by non-native 
species, and 3) comparison of restored vernal pools to naturally-occurring pools. We 
initiated a field experiment in 1999 by constructing 250 vernal pool basins that received 
different seeding treatments to assess environmental constraints on plant community 
formation. We observed dispersal limitation by all five seeded species; three of four 
species exerted strong priority effects, with much higher abundance in pools that were 
seeded first compared to pools that were seeded in the second year of the study; and 
one species had much higher abundance where it was seeded more frequently. 
Several features of historical contingence affected the early formation of vernal pool 
plant communities, but we also observed reversals in community trajectories, 
suggesting that these effects may be lost within a decade. Native species were initially 
more abundant than non-native species, but non-natives eventually dominated the 
experimental vernal pools. Pools that received more seeds of native species were less 
invaded, providing evidence for biotic resistance, but this resistance was eventually 
overcome. Our results suggest that biotic resistance was overcome more easily in 
more benign environments, and the harshest environments were only invaded after 
biotic resistance had been removed. Finally, we observed that constructed vernal pool 
basins exhibited similar hydrology as reference pools, and vernal pool species 
established populations in many of the constructed pools. Constructed pools with 
appropriate hydrologic conditions were more likely to support populations of vernal pool 
plant species, but seeding increased the abundance of these species in constructed 
pools. In summary, our research has revealed that colonization events, pool hydrologic 
conditions, and biotic interactions all influence the formation and persistence of vernal 
pool plant communities. 

Key words: plants, vernal pools, restoration, California, invasions, community ecology 
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The relationships between macroinvertebrate assemblage structure and environmental 
conditions have been poorly studied in temporary ponds. In 2007, we examined 
macroinvertebrate assemblages and environmental conditions in a range of temporary 
ponds in the Doñana National Park with two objectives: 1) to determine the relationship 
between environmental conditions and macroinvertebrate assemblages, 2) to analyse 
the nestedness in our macroinvertebrate community. Using 1mm mesh net, 
macroinvertebrate assemblages of 20 ponds were sampled monthly. In addition, we 
sampled the macroinvertebrate assemblages of 90 ponds only once in spring, at which 
time we recorded physicochemical variables (pH, conductivity, nutrients, ionic 
concentrations, etc). Throughout the 20 ponds, we detected a relationship between 
their macroinvertebrate cumulative abundances and environmental conditions. 
However, in all 90 ponds, no relationship was observed between macroinvertebrate 
presence-absence and environmental variables overall. We then investigated whether 
subsets of macroinvertebrate assemblages in the ponds were associated with 
particular environmental conditions. Different environmental variables were linked to 
macroinvertebrate assemblage structure in groups of ponds which contributed at 
different levels to the global similarity, including conductivity, macrophyte richness, pH, 
total Phosphorous or distance from ponds to the coast. Macroinvertebrate 
assemblages were highly nested in the study area, with taxa and ponds that 
significantly departed from this nested structure. Some of these idiosyncratic taxa were 
locally rare, such as Yola bicarinata or Sigara scripta, whilst others were relatively 
frequent, including Sympetrum fonscolombei and Gerris thoracicus. The high number 
of heterogeneous and conserved ponds in the study area (more than 3000) favours 
dispersal of macroinvertebrates among water bodies, a very important requirement to 
complete their life histories and survive during summer, explaining the nested pond 
network.  

 

Key words: macroinvertebrate assemblages, temporary ponds, environmental 
conditions, nestedness, dispersal, life cycles 
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Man-made ponds are often created to compensate for the loss or degradation of 
wetlands, but little is known about the processes taking place in these artificial 
environments, especially at a community level. The macrofaunal assemblage and 
water chemistry of newly created ponds in three nearby areas of the NE Iberian 
Peninsula were studied during the first year of their existence in order to (i) detect if any 
invertebrate assemblage structure change was taking place, (ii) evaluate the effect of 
local factors on the invertebrate assemblage at each site, and (iii) compare the 
information obtained from taxonomic and functional approaches. Although invertebrate 
colonization was rapid, no relevant changes in assemblage parameters were related to 
time, implying that more time may be needed to detect successional changes in 
invertebrate assemblages. Local factors –especially those related to hydrological 
stability– produced notable differences both in the assemblage parameters and in the 
taxonomic and functional compositions of the invertebrate fauna. Finally, information 
provided through the functional approach was redundant with respect to that obtained 
by the classical taxonomic approach: in these newly created systems the high 
dominance of a small number of taxa makes the functional approach a simple 
biological traits analysis of the few dominant species. 

 

Key words: Mediterranean ponds, succession, colonization, assemblage structure, 
functional approach, hydrological stability. 
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In 2007 four temporary ponds were discovered in the Natural Park of Mondragó 
(Mallorca). This fact caused the Natural Park to promote studies about the biodiversity 
of these temporary ponds, and to apply them to guaranty their conservation. 
Throughout 2008 we carried out two different studies in order to discover more about 
the biodiversity of the fauna and flora present in these ephemeral aquatic habitats. 

The first study consisted of visiting the ponds to sample and to identify not only the 
species that live in the temporary ponds, but also those that use them as a resource or 
to complete a part of a life cycle. A total of seventy-eight species were identified. Of all 
these species, the most remarkable is the presence of some invertebrates like Triops 
cancriformis, Branchipus schaefferi, Metadiaptomus chevreuxi and Alona elegans, or 
the occurrence of two breeding sites of Bufo balearicus. 

The second study consisted of studying the biodiversity of flora present in all the area 
around the temporary ponds of the Isoeto-Nanojuncetea class. The results of the study 
revealed the presence of 102 species in and around the four temporary ponds. We 
found some interesting species such as Damasonium alisima subs. bourgaei, Crassula 
vaillanti, Rannunculus peltatus ssp. peltatus or Elatine macropoda. Remarkable is the 
fact that twenty-two of the species found were completely new for the List of Flora 
Species of the Natural Park of Mondragó. 

After these two studies we have the main structure of knowledge about the temporary 
ponds of the Natural Park of Mondragó. In addition, further studies on ecology must be 
done in order to understand the relationship between the different species. More 
fieldwork must also be done to search for more temporary ponds that may still be 
hidden in this protected area. 

 

Key words: flora; fauna; diversity; natural park, Balearic Islands 
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The development of sound management and conservation tools is essential to 
guarantee the integrity of temporary ponds and the ecosystem services they provide to 
humans and wildlife in an epoch of rapid environmental change. Despite our 
understanding of basic ecology of temporary ponds being still limited, recent trends 
highlight an increased interest in solving the problems that threaten these ecosystems. 
Wetland science provides many examples of ignoring or violating ecological theory 
when it comes to offering solutions for habitat creation, impact mitigation, or 
restoration.  So it is all the more critical to learn from these failures to benefit future 
management and conservation schemes of temporary ponds. Given the ecological 
complexity of these ecosystems, management solutions will doubtfully be less complex 
due to interacting environmental and socioeconomic factors. Given that the magnitude 
of this complexity is difficult to foresee, the aim of this paper is to provoke thought on 
potential management and conservation dilemmas rather than suggest a panacea for 
solving them.   

 

Keywords: global change, hydroperiods, propagule banks, landscape ecology, 
restoration 
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The Regional Government of the Balearic Islands started to inventory temporary ponds 
in the late 90’s, with this project still in progress in 2009. Temporary ponds are not rare 
on the island of Mallorca, but the municipality of Llucmajor, in the south, has the 
greatest density of ponds. The Llucamajor platform is a large flat surface raised over 
sea level. The climate is dry Mediterranean with a peak rainfall of 300 to 400 mm in 
autumn and spring, and severe draughts in summer. The top layer of 1cm of the 
platform is a Quaternary hardened deposit of calcium carbonate that is known as 
caliche. This thin crust has been the key factor in the formation of small temporary 
ponds.  

During the first years of the inventory, the information came from local toponymy, 
interviews with landowners and prospecting the whole area on foot. More recent 
information has been obtained by aerial surveys using a helicopter and the study of 
satellite imagery available on the Web. The localisation and biological characteristics 
are recorded in a catalogue, which now has information on 180 temporary ponds, 
including some that have been modified. These small wetlands are vital for the local 
fauna and flora, which include species that are listed in the Habitat Directive: the fern 
Marsilea strigosa and the European green toad Bufo viridis.  

The quality of the ponds has deteriorated in recent years; landowners do not realise the 
importance of these areas. For the future, the Regional Government is preparing 
agreements with local properties to guarantee the protection of temporary ponds.  

 

Key words: small temporary ponds, inventory, Mallorca, Balearic Islands, Spain. 
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Mediterranean Temporary Ponds' (M.T.P.) are a priority habitat (Natura code: 3170*) in 
Annex I of the Directive 92/43/EEC. This substantially vulnerable and unstable habitat 
exists in small depressions that due to their specific characteristics are under 
significant human and natural pressures and have become prone to extinction. A Life-
Nat ’04  (MEDPONDS) project has attempted to restore and conserve five (5) M.T.P. 
habitat sites on the island of Crete. Strong opposition from local communities at the 
beginning of the project created significant difficulties in the consensus achieving 
process but progressively the added value of the project activities have changed the 
people’s perception. As was made apparent, Mediterranean Temporary Pond habitats 
constitute a comparative advantage of the study areas, and their conservation may be 
directly and effectively combined with existing economic activities (agriculture / 
livestock, tourism, services) as well as to promote future sustainable development of 
the areas under consideration. 

 

Keywords: W. Crete, conservation, Natura 2000, MTPs, priority habitat 
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Conservation programs of temporary ponds should incorporate the monitoring of 
seasonal changes in their distribution, extent and habitat characteristics relevant to 
pond-breeding species (i.e. pond annual hydroperiod). In particular, they should 
discriminate natural fluctuations from trends of habitat degradation. We used medium 
spatial resolution remote-sensing data (Landsat TM and ETM+ imagery) to evaluate 
the seasonal variability in the flooding regime of a system of small temporary ponds, 
many of them below pixel size, for a 23-year period. We developed a binomial GLM 
from accurate positional data to obtain a map of the fraction of water in each pond pixel 
for each Landsat image (174 images). With this basis, we evaluated spatial differences 
in pond hydrologic behaviour and also conducted a trend analysis of annual rainfall, 
maximum flooded area, and pond annual hydroperiod during the entire study period. 
Although medium-resolution remote sensing data has rarely been applied to 
understanding the hydrological dynamics of small-sized wetlands, this study evidences 
its utility in a system of Mediterranean temporary ponds. Doñana temporary ponds 
appear to be a large and heterogeneous temporary-pond system, both across time and 
space, being this a highly relevant characteristic for biodiversity conservation. 
However, its conservation value may be threatened since we have detected evidence 
of a generalized inter-annual tendency to shorter annual hydroperiods, but not to lower 
flooded area or rainfall input. This fact suggests that hydroperiod shortening may have 
a cause independent of the natural flooding regime of ponds, probably associated to 
aquifer over-exploitation. This system of temporary ponds deserves special attention 
for its high density and heterogeneity, not common in Europe. These habitats allow for 
the conservation of a high number of species of flora and fauna, many of them 
exclusive to non-permanent aquatic habitats. For this reason, management decisions 
to avoid their destruction or degradation are critical.  

 

Key words: remote sensing, annual hydroperiod, spatio-temporal variation, 
fluctuations, Landsat, Doñana National Park 
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Fifteen species of dragonflies were detected at 12 temporary pools on the island of 
Menorca, representing 71.4% of the species mentioned for this island. Species 
richness per pool ranged 0-12. Four kinds of phenological patterns were detected: 
spring-only (3 species), autumn-only (2 species), summer hiatus (3 species) and 
intermitent (7 species). Of 14 environmental variables analysed, only water 
temperature (negatively), redox potential and surface area (both positively) influenced 
species richness. Three species could be considered as rare in terms of abundance, 
two in terms of distribution and one according to both abundance and distribution. 

 

Keywords: temporary pools, hydroperiod, scarcity, environmental characterisation, 
distribution. 
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Aquatic macroinvertebrates provide a useful tool for biological assessment of streams 
worldwide, but their applicability for assessment and monitoring of wetlands remains 
uncertain. In South Africa, a rapid scoring procedure known as the South African 
Scoring System version 5 (SASS5) is used for determination of stream impairment 
using benthic macroinvertebrates. The success of SASS5 has prompted queries as to 
whether it may be used on wetlands, and if not, whether other index approaches may 
suffice. This study investigates the feasibility of using aquatic macroinvertebrates as a 
biological assessment tool in seasonally inundated depressional wetlands occurring in 
the winter rainfall region of the Western Cape Province, South Africa. Aquatic 
macroinvertebrates and various environmental constituents were sampled from 125 
wetlands spread across the region during the winter-spring wet season of 2007. A rapid 
assessment index was developed for this study and used to score likely human 
landuse impacts on each site. The collected information was used to assess the 
SASS5 stream index approach on wetlands and the IBI multimetric index approach as 
developed by various agencies in the United States. SASS5 applied to the collected 
invertebrate dataset gave poor results and was generally ineffective at distinguishing 
levels of impairment among wetlands. Multivariate analyses using partial Redundancy 
Analysis (pRDA) suggest a significant correspondence between the rapid assessment 
index impairment scores and macroinvertebrate assemblage composition (Monte Carlo 
permutation tests, p<0.05). pRDA revealed that water column nutrient enrichment 
levels were not significantly correlated with macroinvertebrate assemblages. Univariate 
analyses indicated weak patterns between candidate IBI metrics and human impact 
factors and gave little support towards development of an IBI approach for the given 
wetland type. Preliminary assessment of a tolerance scoring index akin to the SASS5 
approach, but with tolerance scores derived for wetland invertebrate taxa, suggests this 
may be a more feasible approach for using macroinvertebrates to assess the biological 
condition of wetlands in the region. 

Keywords: Macroinvertebrates; aquatic macroinvertebrates, biological assessment, 
wetlands, wetland biological assessment, Western Cape wetlands 
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Mediterranean temporary pools are threatened habitats that support a number of rare 
and endangered species. Because of the lack of knowledge about both long-term 
dynamics and longevity of these ecosystems, conservation and restoration are based 
only on the modern structure and composition of biological communities and are limited 
to the short term. However, palaeoecological studies could bring a historical 
perspective, which could serve as baselines for designing wetland management 
policies. Based on three study cases, the main insights of historical approach into 
conservation ecology are presented: 
 

(1) Multidisciplinary palaeoecological studies allow us to date and reconstruct the 
initiation and past development of particular wetlands; they allow for evaluating 
the threats and long-term trends of the concerned biological communities, and 
provide concrete elements for preserving or restoring them. 

(2) Palaeoecological data may also be used in order to reconstruct the history of 
populations of particular plant species, and for instance to specify the actual 
status of dwarf and sporadic species such as Pilularia minuta. 

(3) Finally, they can allow for investigation of past influence of human activities on 
wetland plant communities, thus resulting in management propositions for 
adapting human practices to conservation needs. 

 
 
Key words: Palaeoecology, Pollen, Mediterranean wetland, Endangered plants, Plant 
community, Long-term dynamics. 
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The management of El Montseny Natural Park and Biosphere Reserve (PN-MaB MSY) 
is drawing up a Conservation Plan for the whole natural space with the aim of 
establishing a number of conservation objectives, an action plan that will enable these 
objectives to be attained, and a monitoring and evaluation programme for the activities 
carried out. At present (2008-2009), the second phase of this Plan is being put in place. 
It consists of compiling all of the information generated since 1992, the year that the 
Ecological Parameter Monitoring Scheme was launched. This information will be 
entered in a database that will allow it to be used in a geographic information system 
(GIS). Once the information has been centralised, a diagnosis will be made in 2010 of 
the state of conservation of the park’s natural heritage and the Conservation Plan will 
be drawn up. This plan will define the conservation objectives for the PN-MaB MSY, 
the priority and most vulnerable species, and the critical management areas.   

One of the programmes included in the Conservation Plan is the evaluation of 
amphibian populations and the state of their habitat. This programme encompasses 
various lines of work.  

- Since 2003, the systematic monitoring of representative lentic environments has been 
in place, which has enabled us to increase our knowledge of the richness of species to 
be found in the park (four types of salamanders and eight types of frogs), their relative 
abundance, and their evolution over time.  

- In 2006, the systematic monitoring of the upper parts of torrents began, which 
enabled us to identify a new species, Calotriton arnoldi, determine its ecology, and 
draw up a first draft of the Conservation Plan for this species, endemic to El Montseny.  

- In 2008, the first catalogue of ponds and lentic systems in the park was drawn up. 
Two hundred and four water points that are of interest due to their amphibian 
population were catalogued and divided into 13 types. Throughout 2009, these areas 
will be assessed according to their natural interest.  

- In 2009, several ponds will be adapted for amphibians, with the provision of drinking 
troughs for livestock and the modification of old water catchment points on the torrents.  

- This year a training course will also be provided for park rangers so that these staff 
members can take responsibility for monitoring the aquatic environment, both of 
phreatic and surface water, as well as of lentic systems.   



 

All this is providing us with the knowledge and experience to allow us to embark on the 
diagnosis of the state of conservation of the amphibians in the PN-MaB MSY next year, 
in 2010. This will also allow us to propose a concrete plan of action for this taxonomic 
group, whose aim will be to maintain the diversity of amphibians in the park, ensure the 
conservation of the most vulnerable species, improve aquatic habitats, and consolidate 
the monitoring and evaluation programme of the amphibian population.      

           

Key words: amphibians, pond management, conservation, monitoring 
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Medina is a RAMSAR semipermanent wetland located in a calcareous endorreic area 
(Jerez de la Frontera, Southwestern Spain). Although there is existing literature about 
its hydrological and biological aspects (especially waterbirds), until now no studies 
related to the chemical characterization of both lake water and sediments exist. Hence, 
a set of five surveys has been carried out at the study site by using a double sampling 
strategy: short-term and long-time monitoring. In particular, nutrients (total phosphorus, 
total dissolved phosphorus, phosphate, total nitrogen, total dissolved nitrogen, nitrate, 
nitrite and ammonium), alkalinity, chlorophyll a and total suspended solid content were 
recorded at five sampling stations. Settling and resuspension rates were estimated by 
placing cylindrical sedimentation traps at all sampling stations. Considering Fe as a 
sediment tracer, the contribution of resuspended matter to settling rates was estimated 
by quantifying Fe content in both materials. Additionally, surface sediment was 
analysed for organic matter content, total Fe content, and the different sedimentary P 
fractions. Our results have shown that, in general, neither temporal nor spatial (vertical 
and horizontal) differences in lake water composition exist. Total phosphorus 
concentrations (120 µg/l) were in the range of those considered for eutrophic systems. 
Although half of the total phosphorus concentrations were comprised of the dissolved 
pool (TDP), only a low percentage (4%) was represented by phosphate (SRP). 
Actually, the DIN:SRP atomic ratio was far above the Redfield ratio, thus reflecting a 
strong P limitation for primary production. Settling rates were among the highest values 
reported among documentation for freshwater systems, with a high contribution of 
resuspended matter (30%). Surficial sediment was relatively low in organic matter 
content (6%±1), showing slightly lower values at the western sites of the lake. Although 
no significant differences in total phosphorus concentrations (Tot-Psed) have been 
detected among the five sampling stations (1064±138 µg/g DW), the highest 
concentrations were measured at the western sites. The results of the sedimentary 
phosphate fractionation showed that the most important P fraction was an inorganic 
fraction extracted with HCl (PHCl), comprising up to 50% of Tot-Psed. The most mobile P 
pool, P extracted in H2O, represented 8% of the Tot-Psed. We may conclude that, based 
on the strong P limitation of planktonic primary production and the relatively high 
content of sedimentary mobile P, P exchange across the sediment and water 
interaction represent a key process for understanding the whole metabolism of Medina 
lake. 

Key words: wetlands, sediment, nutrients, eutrophication 
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Hituelo is a temporary hyposaline pond located in the Alto Guadalquivir region (South 
of Spain). Previous studies have mainly been focused on biotic communities (i.e. 
aquatic birds, amphibians, aquatic vegetation and plankton community) but none have 
been focused on the chemical characteristics of the water and sediment that actually 
exist. The understanding of the effect of periodic sediment drying and re-flooding on 
sediment biogeochemistry is a crucial aspect for the whole nutrient dynamic in 
temporary ponds. Accordingly, the aims of this study are: i) to study the PO4

3- 
adsorption and desorption properties of wet and air-dried sediment and ii) to assess the 
effect of the natural re-flooding of air-dried sediment on changes in PO4

3- binding and 
hence PO4

3- exchange with lake water. Our results have shown that no clear 
longitudinal patterns (dry sediment collected along transects from the maximum water 
inundation level to the actual water level) exist in PO4

3- adsorption and desorption 
properties as a consequence of the notable spatial heterogeneity. A drastic PO4

3- 
increase in lake water occurred when, under laboratory conditions, dry sediment re-
flooding was simulated. To study the contribution of both biotic and abiotic processes 
for P release/uptake, two sets of experiments were performed (with and without sodium 
azide). In general, no differences between the two treatments were found in any of the 
sampling stations; hence, we can conclude that abiotic processes were mainly 
responsible for PO4

3- releasing from sediment to lake water. Sediment characterization 
showed that Hituelo sediment is very low in organic matter content (2.2% ± 0.6) and 
that the most important sedimentary P fraction was extracted in HCl (PHCl). The most 
mobile P pool, P extracted in H2O, represented up to15% of the Tot-Psed in the stations 
farthest from the lake water, so it is likely that dry sediment exposed for longer time to 
air conditions tend to release P more easily than those located closer to the lake water. 
We conclude that based on the extremely low PO4

3- content in lake water, PO4
3- 

desorption from the re-flooded sediment may represent a key process for P dynamics. 
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In the Doñana National Park there is an important system of temporary ponds with 
more than 3,000 water bodies in wet years. Ponds may be filled during the wet season, 
mostly in autumn or winter, showing a high variability in their extent and hydroperiod 
(flooded period). The abundance of ponds in this system favours a high diversity of 
aquatic species. Their soil characterization has been considered an important goal in 
the understanding the functioning of the whole system. 

Soil processes occurring in the ponds are being studied to clarify which are the main 
factors that influence the current hydrodynamics of the area, and especially the 
hydroperiod of the ponds. We studied the evolution of the oldest soils, placed on an 
Eroded Sand Sheet from the Mio-Pliocene Age that occupies the central part of the 
National Park. The soil morphology and its physico-chemical characteristics have been 
studied in relation to the ponds geomorphological location and recent evolution.  

This area is characterized by a fine granulometry sediment enriched and consolidated 
with iron oxides in the profile depth, which acts as a discontinuity in the profile, 
favouring the persistence of water in the ponds. This layer can act as a positive 
feedback system in the soil evolution, so the soil in ponds with longer hydroperiods 
show an accumulative silty-claylike horizon at depth and a deeper organic horizon at 
the surface than in short duration ponds.  

We detect an E-W organic matter accumulation gradient with a maximum to the E, 
coinciding with the discharge areas of the dunar phreatic level. To the W, the 
superficial organic horizon decreases in thickness and a claylike horizon begins to be 
deposited over the lowest phreatic table limit.  

The origin of the granulometrical discontinuities in the horizon and their significance in 
soil processes is discussed, as well as the relationship between soil properties, 
geomorphological position in the landscape and water persistence. 

 

Key words: Temporary ponds, hydroperiod, soil characterization, soil evolution, 
horizon discontinuity, argillaceous horizon, Doñana National Park 
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A former field survey in the Camargue (Tour du Valat, France) showed that dispersal 
was not limiting for the invertebrate communities in the studied temporary pond cluster. 
Many invertebrates inhabiting insular aquatic habitats rely on external agents or vectors 
to disperse. Besides water connections and wind, waterfowl and amphibians are known 
to mediate passive dispersal of freshwater invertebrates. However, the possibility of 
dispersal by large terrestrial mammals and humans has been largely overlooked. We 
investigated the potential of these vectors by analysing mud samples collected from 
'rubbing trees' used by wild boar (Sus scrofa) after wallowing and also from boots and 
car tires from researchers returning from the field. Seventeen invertebrate taxa 
(Cladocera, Copepoda, Ostracoda, Rotifera, Turbellaria, Nematoda, Tardigrada, 
Bryozoa, Protozoa) were recovered from the wild boar 'rubbing trees'. Dispersing 
invertebrates were collected up to 318m from the nearest potential source and both 
abundance and richness of invertebrates significantly decreased with dispersal 
distance. This demonstrates that large mammals such as wild boar can act as 
dispersal vectors of aquatic invertebrates at a local scale. As wallowing (mud bathing) 
is common to many terrestrial mammals, this mode of dispersal may be quite 
widespread. Human mediated dispersal is also not deniable as both boot and car tire 
samples contained large numbers of viable invertebrate propagules. In total 18 different 
taxa were recovered (large branchiopods, Cladocera, Ostracoda, Rotifera, Turbellaria, 
Nematoda, Bryozoa, Protozoa) with Artemia parthenogenetica being extremely 
abundant. This shows that management, research and recreational activities in wetland 
areas may result in dispersal of freshwater invertebrates on local and regional scales.  

 

Key words: Dispersal, zoochory, invertebrates, humans, wild boar (Sus scrofa) 
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In l’Albufera Natural Park (Valencia, Spain) a set of peridunar ponds, which include 
both permanent and temporary systems, have been studied. They have a wide range 
of values for some environmental variables such as permanence of water and 
conductivity. Their zooplankton community was studied fortnightly in some of these 
systems during a hydrological cycle (from Autumn 2006 to Spring 2007, when the 
ponds dried out). The aim of our study was to characterize the zooplankton community 
in these ponds, and identify which environmental variables were more related to the 
zooplankton community and their seasonal changes. The results showed great 
heterogeneity in the zooplankton community and in the patterns of specific richness 
observed for the main microinvertebrate groups.  

 

Key words: hydroperiod, salinity, species richness, zooplankton dynamics 
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In this study we analyze the invertebrate fauna (rotifers, copepods, cladocerans, 
ostracods and macroinverebrates) inhabiting several temporary and permanent bodies 
of water located in the Baix Maestrat region (Valencian Community, Spain), covering 
an area from the coast to the inner mountain ranges.  A total of 24 different water 
bodies, from coastal wetlands to temporary small ponds were sampled, collecting 
environmental data (pH, temperature, conductivity, nutrient concentration) and 
biological samples (zooplankton and zoobenthos, with different methods). Biological 
samples were examined and taxa present determined to the species level whenever 
possible. More than 200 taxa were identified, with the macroinvertebrates and rotifers 
being the most species-rich groups. Our main goal was to compare the faunal 
composition between temporary and permanent bodies of water in this small 
Mediterranean region covering a wide environmental gradient. Our results show that, 
although we found differences between temporary and permanent aquatic ecosystems 
with regards to their faunistic composition, general differences in the whole invertebrate 
community were not significant or only marginally significant. However, other 
environmental traits including altitude and water conductivity seem to explain the 
community structure variability better than hydroperiod. In addition, the species 
richness calculated through rarefaction curves show the same pattern in both types of 
habitats (permanent vs. temporary), with insignificant differences in species richness 
between them. This suggests that temporary aquatic habitats harbour a reservoir of 
invertebrate biodiversity comparable to that of permanent aquatic environments, 
although major conservation efforts are usually focused only on the latter type of 
ecosystems. 

Key words: hydroperiod, temporary, ponds, Baix Maestrat, Copepoda, Cladocera, 
Ostracoda, Rotifera, macroinvertebrates, biodiversity 
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Three near-permanent pools at Can Morgat, near the large karstic Lake Banyoles 
(Catalonia, NE Spain), were excavated and flooded in spring-summer of 2006 in order 
to create a diverse system of temporary and semi-temporary habitats. Since the 
beginning of 2007, dragonfly monitoring has taken place and the succession of 
dragonfly species colonizing the site has been studied. 

The first records of dragonflies date from summer 2006 and in September of that year 
a large emergence of teneral Sympetrum fonscolombii occurred, indicating that this 
species is one of the most pioneering of all species and is capable of producing a larg 
generation within months of a new habitat being created. 18 species were detected 
around the pools at Can Morgat during monitoring in 2007, of which the most common 
were Ischnura elegans and Erythromma lindenii amongst the Zygoptera, and Anax 
parthenope, Sympetrum fonscolombii, S. striolatum, Orthetrum cancellatum, 
Crocothemis erythraea amongst the Anisoptera. In 2008, species numbers increased 
to 23 and the most common was once again Crocothemis erythraea, but Erythromma 
viridulum was second, thereby demonstrating its great dispersal and colonizing ability.  

Encouragingly, some locally rare stenographic species observed in previous years in 
the nearby permanent karstic Lake Banyoles have also begun to use the new lagoons: 
Oxygastra curtisii, a protected species, was observed in 2008 hunting the margins of 
the pools, and Selysiothemis nigra, known in the Iberian Peninsula from only a handful 
of sites, also appeared to colonise the new habitat, although reproduction will not be 
proved until emergence occurs in 2009. A third rare species, Aeshna isoceles also 
appeared to use this habitat regularly in 2008. 

Despite the initial aims, the dragonfly communities that are evolving seem to be more 
typical of permanent habitats. The monitoring at Can Morgat (methodology developed 
in Catalonia) has been shown to be efficient in recording the species succession 
occurring at the site and it is hoped that in coming years fluctuations and trends will 
also be revealed by this methodology.  

 

Key words: Dragonfly, near-permanent pools, Banyoles, communities, monitoring. 
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The most characteristic lakes from the Iberian Peninsula are the steppic ones, being 
unique in Western Europe. As their name suggests they are found inland, through 
sedimentary planes of main rivers, Duero, Ebro, Guadiana and Guadalquivir, thus 
subjected to a rather continental climate. Most of them are temporary ponds, but their 
physicochemical properties are extremely heterogeneous. Major ponds from the past 
have disappeared, and most of the present ones are currently threatened. Their 
biodiversity is genuine. Branchiopods and copepods have been object of interest since 
the mid-twentieth century, with a currently well-known taxonomic catalogue, providing 
relevant case studies in historical biogeography and community ecology. 

We compare here the branchiopod and copepod fauna of Iberian steppic temporal 
ponds with those of Mongolian steppes, following seminal intuitions from R. Margalef 
about vicariance scenarios and general affinities between these two areas. From 2005 
onwards we systematically sampled as many as 350 Mongolian lakes from all over the 
country, most of them in steppic landscapes. Branchiopods and copepods have been 
studied taxonomically, and simple water environmental key variables, in the way 
measured in the Spanish lakes, have been evaluated as well: persistency, electric 
conductivity and turbidity, thus providing a framework for community comparisons 
between both areas. 

The raising scenario is one with a general matching of species composition of 
communities along the main environmental gradients, as is the case for small 
branchiopods (anomopoda), cyclopoids and harpacticoids. Vicariant pairs of species 
are found among large branchiopods, in general, like Triops, Cyzicus, Artemia, 
Branchinella and Branchinecta. Moreover, vicariancy is also found at a generic level, 
with cases within large branchiopoda and calanoida, like when Iberian Chirocephalus 
diaphanus, Branchipus (B.schaefferi, B.cortesi) and Arctodiaptomus salinus are 
replaced in Mongolia by species of the genus Galaziella (G.gobisteppensis, 
G.mongoliana, G.murae), Branchidopsis (B.affinis) and Metadiaptomus asiaticus, 
respectively.  

The affinities found when comparing the two areas would allow an ambitious applied 
research program in order to establish the reference conditions for the Iberian steppic 
ponds, mostly modified by man, as an implementation of the predictive models required 
by the Water Framework Directive. 

Key words: Branchiopoda, Copepoda, Iberian Peninsula, Mongolia, vicariance. 
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In southeast Spain many temporary ponds are surrounded by agriculture. Their 
watersheds are damaged by continuous ploughing, use of toxic products or 
construction of drainage channels, among other factors. These wetlands are used by 
many amphibian species for reproduction. In recent years, amphibian population has 
showed a reduction that could partially be attributed to the aggressive agricultural 
practices mentioned before. Although no single factor is solely responsible for the 
reduction since each aquatic system may have its own particular cause or causes, the 
ecotoxicology can help us to understand ecosystem complexity. In this study Bufo bufo, 
one of the most sensitive amphibian species in southeast Spain, has been used at 
different levels with an eco-toxicology approach: i) microcosms, with static toxicity 
laboratory tests, ii) mesocosms, in outside containers with pond sediments (from 
agricultural and non-agricultural land use) and iii) ecosystem level, analyzing its 
distribution in 31 natural ponds. The results show a negative effect on this species at 
different hieratical levels (subcellular, individual, and population) allowing us to link 
information from a bioindicator to an ecosystem on different spatial scales. Although 
direct projection from small laboratory micro-system to open nature may not be entirely 
valid, there is evidence that the observed trends in the laboratory with B. bufo are 
similar to what is happening in the studied ponds.  
 
Key words: Bufo bufo, agricultural practices, agrochemicals, Southeast Spain. 
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There is a very heterogeneous set of ponds in the Duero river basin (North Iberian 
Plateau). These ponds are rather different in size, chemical properties of water and 
biological communities. For this reason, a total of 26 temporary ponds were selected in 
this study to be classified using macrophyte vegetation. 

Macrophyte species cover, morphology (surface area), and chemical parameters (pH, 
conductivity, turbidity, total phosphorus, orthophosphate, nitrate, ammonium, total 
suspended solid and chlorophyll-a) were registered for each pond. The ponds in the 
study are small (0.3-18 ha) and have a wide range of trophic state (16-3057 µg·L-1) and 
conductivity (57-4200 µS·cm-1). 

A cluster analysis based on the Bray-Curtis similarity and one-way analysis of similarity 
(ANOSIM) were used to identify groups of ponds that had significantly different 
macrophyte communities. “Typical species” that contributed most to the within-group 
similarity were examined using a similarity percentages (SIMPER) procedure. Finally, 
canonical correspondence analysis (CCA) was used to explore the relationships 
among the spatial distribution patterns of macrophytes and environmental variables. 

A total of 62 species (35 helophytes and 27 hydrophytes) were registered in the ponds 
studied. Cluster analysis identified three significantly different groups of ponds (groups 
A-C). Group A was characterized by Scirpus maritimus var. compactus, Ranunculus 
peltatus subsp. saniculifolius, Chara canescens and Scirpus lacustris subsp. 
tabernaemontani. Group B was dominated by Scirpus lacustris subsp. lacustris and 
finally, Eleocharis palustris, Antinoria agrostidea, Littorella uniflora and Myriophyllum 
alterniflorum were the most typical species for group C. The results of the cluster 
classification and CCA ordination showed that the three groups of ponds are 
associated primarily with a mineral content gradient. In this way, groups A, B and C 
included ponds with high (mean conductivity=1409 µS/cm), medium (mean 
conductivity=839 µS/cm) and low (mean conductivity=477 µS/cm) conductivity, 
respectively. Also, a pond area gradient was observed with groups of ponds A, B and C 
having an average size of 7.0, 4.7 and 1.7 ha, respectively. 

Key words: macrophytes, mineral content gradient, environmental variables, 
classification 
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The Spanish Water Authorities (Confederación Hidrográfica del Júcar) and the 
Valencian Government have transformed 40 ha of former rice fields (called Tancat de 
la Pipa) within the Albufera de València Natural Park with the idea of re-establishing 
the ancient ecosystems. This area, near the Albufera de València lagoon, has been 
restored to improve the water quality (by establishing several “green filters” formed by 
emergent macrophytes) and to reconstruct environments that could accommodate the 
submerged vegetation that once existed in the lagoon, among other goals. To do so, 
three ponds were constructed: one of them, the deepest (ca. 1 m mean depth; surface 
area: ca. 2 ha), is fed by subterranean water inputs; the other two, much shallower (ca. 
0.5 m maximum depth; surface area: 6.4-12.5 ha) which could be temporary, are fed 
with the water passing through the green filters. We have studied the submerged 
vegetation naturally recovered after flooding these ponds. This has been compared 
with the information we had from sediment studies of past communities of subaquatic 
vegetation that existed in the Albufera lagoon before totally disappearing due to the 
eutrophication process. The deepest pond has developed dense meadows of 
charophytes, mainly composed of Chara hispida var. baltica, Ch. aspera, Ch. vulgaris 
var. vulgaris, Ch. vulgaris var. longibracteata and Tolypella glomerata. Myriophyllum 
spicatum and Potamogeton pectinatus were also recorded but these species were 
introduced. The natural development of submerged vegetation was much lower in the 
shallower ponds: no charophytes have been detected so far in these ponds (only some 
spots of M. spicatum and P. pectinatus). At this stage of restoration, the charophyte 
community naturally recovered in the deepest pond represents around fifty percent of 
the total species that existed in the Albufera lagoon during the fresher water phase 
previous to its degradation. 

 
Key words: macrophytes, charophytes, natural recovery, restoration. 
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The Espai Natural de l’Estany is a Natural Interest Space (PEIN) featuring one of the 
most important hydrogeological ecosystems in the Mediterranean region of the Iberian 
Peninsula. It comprises the Banyoles Lake and surrounding group of small ponds. 

The area has benefited from the LIFE-Nature Programme via the following; Project: 
Restoration of the water environment of Porqueres and Banyoles from 2003 to 2007. 
(LIFE03NAT/E/000067). 

One of the most important actions ever developed is the creation of five new ponds in 
Banyoles (Llacuna dels Amaradors, Artiga, Aulina, Margarit and Deu de can Morgat). 
These are semi permanent ponds with an important temporary character. 

The study consisted of fieldwork and flora inventory work. We described several 
vegetal communities and represented them on maps (cartography) using the MiraMon 
Geographic Information System. 

In this poster we show a detailed map of the vegetation of these ponds, in three 
different time scales: before the ponds were created, two years later, and at present 
time (4 years since the ponds creation). 

The ponds were initially colonized by banal plants, but hydrophytes and helophytes 
slowly appeared afterwards, with species such as Chara sp., Juncus sp., Thypha sp. 

The new ponds have a high diversity of species and we can conclude that their 
creation has been absolutely positive, both for flora and fauna biodiversity. 

 

Key words: cartography, vegetation, ponds, Banyoles 
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Aquatic plants are severely endangered in a great part of the habitats from the 
Mediterranean area. Doñana temporary ponds are one of the scarce natural systems of 
temporary wetlands that remain in Europe today, with more than 3000 bodies of water 
during wet years. They are located in depressions formed by stabilized Aeolian sands 
from the Holocene period. The permanence of water is due to a combination of 
groundwater feed and rainfall, which can persist from late spring to summer depending 
on pond location and depth. Because of its extension, habitat heterogeneity, natural 
origin and the little influence of anthropogenic disturbances, it is a suitable model 
system to assess temporary pond characteristics and associated flora ecology. We 
have considered two objectives in our study. The first aim was to identify the main 
abiotic factors that explain the heterogeneity of ponds in the study area using 
multivariate techniques. The second one was to choose five different macrophyte 
species with contrastable habitat availability, and which were the paradigm of aquatic 
flora in these environments. For each specie, a model selection approach was carried 
out, based on Akaike criterion, to determine what the key factors are that explain their 
distribution and abundance. The results will provide useful information to be applied to 
conservation policy of this outstanding European natural area. 

 

Key words: aquatic macrophytes, aquatic plants, Doñana, Iberian Peninsula, SW 
Europe 
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Tunisian freshwater wetlands harbour an important floristic richness (407 species, 228 
genera and 75 families) characterized by a high proportion of rare and/or endangered 
taxa (~ 29%). While presenting a great diversity of habitats, these wetlands are mainly 
temporary (pools, streams, etc.) or semi-temporary (lake shores). They are essentially 
found in regions of Northern Tunisia: Kroumirie, Mogods and Cap Bon. Their flora 
comprises 48 of the 105 rare taxa of Mediterranean temporary pools (~ 45.7%). Among 
them, 9 are considered rare at the Tunisian scale (Airopsis tenella, Baldellia 
ranunculoides, Elatine alsinastrum, Elatine macropoda, Glinus lotoides, Illecebrum 
verticillatum, Isolepis pseudosetacea, Lythrum borysthenicum, Solenopsis bicolor) and 
4 very rare (Pilularia minuta, Crassula vaillantii, Callitriche regis-jubae, Exaculum 
pusillum). Conservation of this exceptional biodiversity, threatened on short term, 
implies urgent development of scientific investigations as well as adapted protection 
measures. Financial support was provided by the Ministère de l’Agriculture et des 
Ressources Hydrauliques de Tunisie (Projet de Gestion des Aires Protégées) and by 
the program Egide-CMCU (PHC Utique 07G0908). 
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While largely under Saharan influence, Tunisia harbours a great diversity of wetlands 
characterized by a rich flora. These habitats are poorly recognized, hardly investigated 
and their biodiversity value not yet established. The study of the temporary wetlands of 
Mogods Hills (Northern Tunisia) was recently undertaken. The present work represents 
a first step for present-day biodiversity assessment of Tunisian temporary wetlands 
with the aim of (1) achieving the first detailed inventory of the flora of these habitats, (2) 
specifying their major plant communities, (3) questioning the relationship between 
composition and structure, and (4) determining the controlling factors. Floristic surveys, 
conducted at 42 sites, provided the discovery of new species of Tunisian flora: Pilularia 
minuta, Crassula vaillantii, Isolepis pseudosetacea, Bellis prostrata, Solenopsis bicolor, 
Eleocharis uniglumis… Vegetation data was computed using a correspondence 
analysis (AFC), which shows several plant communities, among which certain 
correspond to known associations. Communities dominated by Erica scoparia, 
Osmunda regalis and/or Pteridium aquilinum characterize habitats accumulating 
organic substrate (peatlands). Other communities, developed on mineral substrates, 
are distributed along a gradient of water depth. The main factors controlling the 
composition and structure of these communities appear to be substrate and hydrology. 
This work reveals the diversity of the flora of temporary wetlands of northern Tunisia, 
which are characterized by numerous rare and endangered species. Further studies 
are needed to clarify the functioning and the structure of these habitats and, notably, to 
better understand the impact of human activity in order to design appropriate 
conservation measures. Financial support was provided by the program Egide-CMCU 
(PHC Utique 07G0908). 
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In the Mediterranean basin, Morocco is acknowledged for its richness in temporary 
pools found over large areas of the territory, from the Atlantic plains to the Eastern 
“High Plateaux” and mountain ranges. They are found at higher density in Western 
Morocco where they show large diversity of size, shape, depth, substrate and 
ecological characters.  

An analysis of the changes in quantity and surface areas of pools in the Province of 
Benslimane (western Morocco) was achieved for the period 1955-2001 using maps 
and satellite data (Landsat). In the same area, the species composition of the 
vegetation has been studied in 68 temporary coastal and inland pools using a 
phytosociological approach. For each pool, environmental variables were measured: 
maximum water level (in winter), size of the pool and the land use (forest or agro-
pastoral) in the nearby catchments. Each species was characterized by several 
attributes (Raunkiaer growth form, specialist of pools/opportunistic, rarity and 
biogeographical domain). In the same way, a spatio-temporal evolution of the number 
and of the surface area of the pools (1955-2001) in the province of Benslimane has 
been studied by remote sensing (vegetation map and 2 satellite images).   

The results show rich flora (302 species) comprised mainly of therophytes (69%) with a 
predominance of the Mediterranean taxa (Elatine, Isoetes, Kickxia, Lythrum, Lotus…) 
followed by Atlantic taxa (Illecebrum, Cicendia, Juncus, Exaculum…), cosmopolitan 
(Cotula...) and tropical taxa (Marsilea, Phyla...). The pool-specialized species make up 
30% of the total flora including 14 rare or very rare species. The opportunistic species 
of the pools (70% of the total flora) are mainly agricultural weeds and terrestrial forest 
species, which are abundant in the habitats surrounding the pool and develop during 
the dry phase of the hydrological cycle of the pool.  

In the whole province (255.000 ha) a total of 871 pools were found in 1955 with a 
cumulated surface area of 5.086 ha. A decline in the quantity and surface area of the 
pools has been shown in the province. In 2001 the number of pools had declined to 
652: 219 pools had disappeared, all located in agricultural environments. In contrast, 
the pools did not show any decline when located in forests. These results demonstrate 
the need for the conservation of these habitats that should be taken into account in 
Moroccan programmes of conservation of the biotopes and biodiversity. Important pool 



 

complexes should be listed as Ramsar sites, which should attract attention of the 
general public and decision makers on the international importance of the temporary 
pools of Morocco.  

This project is supported by the Egide-CMIFM program (PHC Volubilis MA/07/172) 
 
Key words: temporary pool, flora, biogeography, pool species, rare species, Morocco. 
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Despite their important ecological functions, quite often bryophytes are undervalued in 
most floristic projects or studies about habitat management or as a tool for value 
assessment. Usually damp habitats with a seasonal presence of surface water show a 
higher diversity of these plants. Thus, Mediterranean temporary ponds should be a 
target habitat for the study and knowledge of bryophytes. Despite this evidence, there 
are very few studies concerning the importance of this habitat for the conservation of 
bryophytes. 

An objective of the LIFE BASSES project (LIFE05/NAT/ES/000058, 
www.cime.es/lifebasses) is to increase the awareness of the biodiversity of 
Mediterranean temporary ponds.  Its accomplishment means the development of 
studies on several groups of animals and plants. Especially due to the absence of 
previous information and the high diversity of ponds found in Minorca, the inventory of 
bryophyte species in this habitat is being done from the first stages of the project. 

After more than three years of field collection it is now possible to include the 
bryophytes as an additional factor for the evaluation of priority ponds for conservation. 
The results from these studies have revealed some important new records for the 
bryoflora of Minorca and the Balearic Islands and have considerably expanded the 
distribution area of several rare species on the island. 

This study is not only useful on a quantitative level. It also shows relevant information 
about the ecology of this habitat and how different factors like geology, geomorphology, 
threats, and conservation status are influencing the presence of singular species or the 
whole richness in this group of plants. 

As a conclusion, it can now be said that for the temporary ponds of Minorca the 
bryophytes can be an important issue for the development of management plans and 
to design the conservation actions to be included in them.   

 

Key words: bryophytes, Minorca, temporary ponds, management, conservation 
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At the moment the mapping of the List of Habitats of Aragón is under way. This 
relationship of habitat, which consists of almost 600 entries, is based on an adaptation 
to Community of Aragón of the document, CORINE-Biotopes Manual of the European 
Community. Nevertheless this list is constantly being revised and expanded to 
simultaneously carry out the mapping.  

In order to exemplify, this model shows the general cartography of the closed-basin 
complex of the lagoons of South Monegros (Bujaraloz-Sástago-Peñalba, Zaragoza 
province, Spain). The general landscape of this territory is semi-arid land with a cereal 
vocation, despite already having been introduced in the north an irrigated sector. There 
are a great many small reliefs, which contain remains of natural vegetation (sasos) and 
particularly a group of more than 120 (salt lakes, hoyas, clotas...) of varying shapes 
and surface areas between 1 and 240 ha. Among these, depending on their location 
and size, there may be a layer of water during the winter and spring, in some it may 
last a very short time, and not at all in others. 

This communication briefly describes the nature and origin of these depressions, but 
especially the information in the system of the temporary ponds of Las Amargas as 
they take shape (Peñalba). This set is formed by two current salt lakes and nine clotas 
containing 10 habitats of European interest (halophilous, nitrohalophilous, tamarisks...), 
some of high-priority, as well as species of vascular flora of a high biogeographic 
interest (Microcneum coralloides, Halopeplis amplexicaulis, etc.). 

 
Keywords: Temporary salt lakes, halophilous vegetation, Monegros, endorheic basin, 
habitat CORINE, cartography 
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Threatened fauna of the Valencia Region has its legal framework within the Decree 
32/2004 from the Regional Government; it creates the Valencian Catalogue of 
Threatened Species of Fauna and establishes categories and rules for their protection. 
This Decree incorporates the figure of Wild Fauna Reserve for the protection of sites of 
relatively small extension that, holding exceptional populations of species of wild fauna, 
or lodging temporarily critical phases for their survival, or being object of continued 
research, need to be provided with a status of specific protection. It has a successful 
background in the creation in 1994 of an analogous figure for the protection of 
endangered flora. 
 
Faunal Reserves can be of public property -with the previous agreement of the 
managing institution-, or of private property –with the previous request of the owner. Its 
declaration implies the establishment of a protection normative including measures of 
conservation and the uses and activities under authorisation regime.  
 
This legal protection figure has been very helpful for the conservation and improvement 
of populations of threatened species located in small aquatic sites. In fact, 29 faunal 
reserves have been declared up to now, 22 of them corresponding to water bodies, 
mainly small ponds or rafts but also lagoons, marshes and fluvial stretches. Another 
goal of the LIFE project is the Restoration of Priority Habitats for Amphibians 
(LIFE05/NAT/E/000060) as well as aiming to establish of a network of protected water 
bodies under the figure of Amphibian Reserve. Herein, several cases of these 
protected water bodies are shown. 
 

Key words: faunal reserve, water bodies, amphibians, legal protection, Life project 
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The main objective of the Habitats Directive of the European Union is to preserve 
biodiversity through habitat and species protection. To achieve this target, this legal 
framework promotes a network of protected areas (SCI - Sites of Community Interest) 
known as Natura 2000. These areas must be representative of the biodiversity of 
Europe, both in quantity and quality. As a guide to establish SIC areas the Directive 
includes annexes with habitats and species worth protection due to their scientific and 
ecological interest. In the Habitats Directive, Mediterranean temporary ponds are 
classified as a priority habitat for conservation. Thus, in the Natura 2000 Network frame 
they should be considered as places to be designated as SCI to assure integral 
protection. The island of Minorca has an outstanding richness of this habitat, both in 
their quantity and diversity of types. The results from the inventory work as part of the 
LIFE BASSES project (LIFE05/NAT/ES/000058) have shown that this habitat is even 
more widespread on the island than presumed before. In addition, a significant number 
of newly detected ponds are located outside protected areas. This situation argued for 
a revision of the Natura 2000 Network areas designated on the island. Due to the large 
number of ponds recorded, a selection has been made in order to establish which ones 
have higher ecological and scientific interest. Main criteria used for this selection were: 
presence of threatened or endemic species, isolation from other ponds, and 
ethnological value. From this process, a group of 40 ponds that must be considered a 
primary concern for the future enlargement of the areas designated as SCI has been 
discovered. Moreover, the protection of these sites will consolidate a network of 
protected areas across the island, being a guarantee that a representative set of 
habitats and species of the island biodiversity become protected through legal tools. 

Key words: Natura 2000, temporary ponds, legal frame, conservation, Habitats 
Directive, management 
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Vernal pools located in western Morocco are numerous and widely diverse in their size, 
location and depth. Despite their variability, these habitats present common features 
related to hydrological functioning during the annual cycle such as the alternation of 
flood and drought phases. 

The rural population in the province of Benslimane has diverse uses for the pools. In 
some cases, vernal pools are grazed throughout the year and the outer boundaries are 
usually cultivated.  In other cases, they could also be used as a source of water and 
represent a tremendous surface for recreation. Unfortunately, the importance of these 
habitats by the local population is not well known and often ignored. Previous studies 
carried out within the Benslimane region revealed a large regression of vernal pools 
most likely due to a lack of knowledge regarding their functions and values by the local 
population. 

In order to identify the numerous human land uses and evaluate the perception of 
vernal pools by the local population and the stakeholders, socio-economic surveys and 
field visits were conducted. The vulnerability of pools to various human land uses was 
determined using the “Gap Analysis” method and a map of “Levels of vulnerability” was 
produced to support the decision-making process related to the conservation of these 
natural habitats. 

The preliminary results showed that 71% of the local population supports the long-term 
preservation of Benslimane vernal pools basically for their direct use values; 
conversely only 7% of this population is familiar with the indirect services provided by 
this ecosystem. The survey results suggest that most of the vernal pools present a high 
vulnerability with risks of transformations and destruction over the short and medium-
term. 

This project is supported by the Egide-CMIFM program (PHC Volubilis MA/07/172) 
 
Key words: Vernal pools, socio-economic survey, uses, vulnerability, Gap Analysis, 
Morocco. 
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The Lifeanfibios project includes as objectives the public awareness in relation to the 8 
Valencian species of amphibians and the importance of their habitats. 
Hence, a public awareness campaign was designed for two different audiences in the 
project area: schoolchildren and the general population. 
At the beginning of the campaign, the strategy was based on talks to provide 
information about amphibians. However, the poor results made necessary important 
changes adapting to main objectives: improve the number of attendees and maximize 
the efficiency and quality in the transmission of key information and slogans. 
Those changes were based on the introduction of some coordinated and diverse 
activities, promoting synergy between all those at least at local level. Some examples 
of these are field trips, photography competitions and programs on local radio and 
television. 
The quantitative impact was measured, obviously, by the number of attendees. To 
measure the quality of these actions, some surveys have been filled in by attendees or 
by teachers (at schools). The information from these surveys has helped to improve the 
strategy progressively, adapting it to reality and promoting it evolution to an effective 
campaign. 
Some valid conclusions are: 
The actions of the campaign must be coordinated and logically programmed: an activity 
must promote interest in the next one. 
The actions involving local radio and TV (programs, not simply advertisements) are 
very effective and promote attendance at other activities: it is important to begin the 
campaign at the local level with this kind of actions. 
It is helpful to promote activities adressed to people with similar interests (photography, 
hiking, etc.) 
For schoolchildren, strategic actions adressed to parents and whole families are very 
effective: children promote the interest of their parents. 

 

Key words: amphibians, awareness campaign, Life 
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Social awareness is a keystone in any initiative related to natural environment 
conservation that strives for long term positive results. The main objective of the LIFE 
BASSES project (LIFE05/NAT/ES/000058) is the conservation and restoration of 
Mediterranean temporary ponds on the island of Minorca. There is solid evidence 
regarding the relationship between this habitat and human activity since prehistoric 
times. In fact, today farmers still indirectly manage most of the main temporary ponds 
on the island. Thus, besides practical actions like habitat restoration and eradication of 
invasive species, an important set of actions is aimed to increase the knowledge and 
awareness of the general public about this habitat. These actions, with a social scope, 
included a travelling exhibition. This exhibition provides both an educational tool for the 
general public about the importance of Natura 2000 Network for biodiversity 
conservation and about the ecological importance of Minorca's temporary ponds and 
the need to conserve them. To achieve this objective, the exhibition was provided with 
several types of educational resources: explanatory panels on different issues (flora, 
fauna, ecology, etc.), a puzzle with the ecological cycle of the pond, a video showing 
the annual evolution of a pond and an aquarium simulating the inundation phase of a 
pond. In addition, guided tours for schools and associations were organised.  

After more than one year of itinerancy through the main villages of the island, it is now 
possible to balance the impact of this action on the social perception of the importance 
of this habitat.  

Key words: social awareness, temporary ponds, Minorca, educational resources 
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Publications are an essential tool to make society aware of the importance of natural 
heritage values and to provide a favorable social atmosphere for conservation. Thus, 
the Council of Environment of the Balearic Islands Government generates publications 
of different levels of expertise with wide distribution, in paper and electronic formats.  

 
TEMPORARY PONDS and their natural values are present in these publications. Up to 
now, the following documents have been published: 

 
- Temporary ponds. Quaderns de Natura 17. 2006. Balearic Islands Government. 
1,500 copies. It was distributed to libraries, environmental policemen, public schools, 
etc. 

 
- BIOATLES Project. Bioatles is a GIS (Geographic Information System) that includes 
the distribution of living species in the Balearic Islands at a 1x1km scale. It allows for 
obtaining maps and additional information about the entries. There are more than 
75,000 entries about 5,500 species. It is financed by the Balearic Islands Government 
and was initiated in 1995. It has not offered opened access yet. Apart from this, every 
year a number of species sheets are published to show the general public what 
Bioatles is. The publication is free and, at present, three editions have been published, 
with 94 sheets. Some of them deal with species that develop their life cycle in 
temporary ponds: 

Plants: 
• Marsilea strigosa (1st edition, 2006) 
• Isoetes histrix (3rd edition, 2008) 
• Isoetes velata (3rd edition, 2008) 
• Pilularia minuta (3rd edition, 2008) 

Animals: 
• Bufo balearicus (1st edition, 2006) 

A specific sheet on Temporary ponds, as a habitat (in publication). 

These free publications can be requested via e-mail: iramos@dgcapea.caib.es  



 

 

Moreover, all the published distribution maps can be viewed in the IDEIB web: 
http://mun.nexusgeografics.com/ideib/visor.html 

In recent years, work with the application has showed some aspects that could 
be improved. Hence, in 2009 a new version of the Bioatles Project: Bioatles 2.0., is 
expected to be developed.  Among other things, it will offer the possibility for public 
access thanks to a web page; and all the information will be stored in an Oracle data 
base, much more efficient than the present one. 

  

Keywords: Bioatles, publications, Balearic Islands Government 
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Temporary ponds are seasonal wetland habitats subjected to extreme and unstable 
ecological conditions. Our study area was the coastal plain of southwest Portugal, 
which spans across 100km (north to south) and hosts a large number of seasonal 
wetlands as a consequence of climatic and edaphic characteristics. Field sampling was 
carried out in 25 temporary ponds every spring between 2005 and 2008. We recorded 
a total of 174 plant species identified within visually homogeneous plots. We included 
the data in a geographic information system and classified ponds according to their 
species composition. We found three significantly different groups that correspond to 
pond typology: Mediterranean temporary ponds, marshlands, and disturbed ponds. As 
temporary ponds are particularly sensitive to environmental variables, we searched 
also for relationships between temporary pond flora and a series of bioclimatic, 
geographic, and soil parameters. We found that species richness was related to 
sampling effort (number of relevés), but there were also significant relationships with 
soil characteristics such as the type of rock substrate, the percentage of fine-grain 
sand, and nitrogen content. There were no significant relationships with geographical 
position or with the bioclimatic variables analysed. A stepwise analysis of co-variance 
using Akaike's information criterion for parsimonious model selection yielded a final 
model in which effort together with rock type and fine sand explained nearly 60% of the 
variation in plant species richness among ponds. A variance partitioning procedure 
revealed that 44% of the variation could be explained exclusively by the soil variables, 
only 9% by sampling effort, and 7% by both factors indistinguishably. 

 

Keywords: seasonal wetlands, plant species richness, biotic regionalization, 
environmental modelling 
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In the frame of the study carried out in Sardinia on vascular alien flora and related 
threatened habitats, particular attention has been paid to the analysis of wetland alien 
species, especially concerning temporary freshwater habitats.  

From 2000 to 2009, 50 Sardinian sites were monitored to check for presence of alien 
species and the risk threatening the autochthonous flora and communities. A checklist 
of alien species has been defined through field observations and supported by the 
consultation of bibliographic and herbarium material. A priority list of invasive species 
has been elaborated by the analysis of the status, number of humid habitats occupied, 
frequency, reproductive strategy, and ecological range. 

Altogether, 28 alien species have been identified (19 therophytes, 6 geophytes and 3 
hemicryptophytes): among them, 20 taxa (71%) are neophytes, 8 species (29%) are 
archeophytes. 10 species (36%) are invasive, 16 (57%) naturalized and 2 (7%) casual. 
This component represents 6% of Sardinian alien flora, and 28,8% of Sardinian 
wetlands alien flora. The 5 most invasive species are: Paspalum distichum L., Arundo 
donax L., Melilotus siculus (Turra) Steud, Symphyotrichum squamatum (Spreng.) G.L. 
Nesom and Cotula coronopifolia L.  

The impact of these species particularly affects the therophytic communities referred to 
Isoetetalia and Nanocyperetalia orders of the habitats 3130, unit 22.32 “Oligotrophic to 
mesotrophic standing waters with vegetation of Isoeto-Nanojuncetea” and 3170 
“Mediterranean temporary ponds” of Habitat Directive 92/43/CEE, often causing a rapid 
and potential irreversible perturbation of these systems. 

In Sardinia, wetlands prove to be particularly susceptible to alien species invasion, and 
temporary freshwater habitats would certainly be severely compromised. For this 
reason, further focused research on the most invasive species like Paspalum 
distichum, Arundo donax and Melilotus siculus is in progress, and critical analysis of 
their impact on flora and communities is necessary in order to evaluate their 
susceptibility and to formulate adequate control or eradication strategies. 

 

Keywords: Temporary ponds, Sardinia, alien flora 
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Habitat modification and wetland loss are the main causes of amphibian decline. Loss 
and fragmentation of original habitat have affected 88% of threatened populations. 
Creation and restoration of temporary wetlands has been suggested as a proper 
management measure in the conservation of amphibians. However, few quantitative 
studies have evaluated its effectiveness in the Mediterranean region. In 2007, we 
started a monitoring program in 9 ponds (3 newly created, 1 restored and 5 
consolidated ponds) in Girona (NE Iberian Peninsula), with the aim of studying 
population and demographic dynamics of the amphibian assemblage. We installed drift 
fences around the newly created and restored ponds, captured amphibians by pitfalls, 
and marked and recaptured by toe-clipping. This study was complemented with larval 
sampling to estimate species richness and abundance in each pond. This methodology 
has allowed for comparison of interspecific differences in colonization abilities, 
evolution of population structure of species, and consideration of productivity of new 
ponds along their maturation process. New ponds showed a high species richness 
although biased towards opportunistic and well-colonizing species like Bufo calamita 
and Discoglossus pictus. In restored and consolidated ponds, larval richness and 
diversity increased. More water-dependent species like Hyla meridionalis or Pelophylax 
perezi predominated in these ponds. New pond productivity was calculated from 
recruitment and showed a very high value (3.1653 g/m2/día). Hence, pond creation 
seems to be an adequate conservation measure for biodiversity. 

 

Key words: pond creation, amphibian community, effectiveness, conservation. 
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Despite their vulnerability to threats and alterations, some habitats have the ability to 
respond quite quickly to restoration work. Usually, they have an intrinsic dynamism 
even on a short time scale. Mediterranean temporary ponds fit rather well into this 
group because quite often they are small in size, shallow, and undervalued by 
landowners. Temporary ponds in Minorca have long been used by man as a natural 
freshwater resource for cattle. Thus, this habitat was seen as a positive element on 
managed land. Many temporary ponds are closed in or divided by dry stone walls to 
regulate the access of the cattle as a sign of their useful function. But this situation has 
changed dramatically in recent years. A progressive replacement of traditional 
agricultural practices by new ones, more dependent on artificial water resources and 
machinery, led to a loss of practical interest in temporary ponds. As a consequence, 
the lack of active management is causing a progressive deterioration of many ponds 
from the destruction of dry stone walls, invasion by woody vegetation, or invasive alien 
plants. These threats can cause the drying out or the heavy degradation of a pond in 
few years. 

With the aim to stop the progressive deterioration, several restoration actions have 
been developed within the LIFE BASSES project (LIFE05/NAT/ES/000058). Their goal 
is not only an integral restoration of the pond, but also to be an example to show that 
this habitat is still useful and to reveal its ecological significance. 

Actions carried out to this end include dry stone walls reconstruction or the construction 
of new ones, clearing woody vegetation, blocking drainage drenches, or the eradication 
of invasive species. During the project, as many as ten ponds have benefited from 
these works, which have resulted in more than 500m of restored walls and over 2,000 
m2 of woody vegetation and invasive species being cleared. 

Keywords: habitat restoration, social awareness, threats, human uses, traditional 
practices 
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Small inland water bodies in the Valencia Region have been disappearing over recent 
decades due mainly to the abandonment of traditional land uses. But these habitats 
continue to be crucial for the conservation of amphibians and a high diversity of plants 
and invertebrates, especially in a water scarce region. Also, Mediterranean temporary 
ponds are priority habitats according to the Habitats Directive, and in order to avoid 
their loss, the LIFE project “Restoration of Priority Habitats for the Amphibians” (LIFE05 
NAT/E/000060) was planned and developed in the Valencian Community.  
 
The targets of the project are: 1) to create a network of 55 water bodies inside the 
Natura 2000 Network, 2) to ensure their conservation through the elimination of 
negative impacts and creation of legal protection, and 3) to develop a management 
methodology for different aquatic habitats. 
 
Hence, actions developed in the project have been: 1) Establishment of 22 of fauna 
reserves for amphibians and aquatic habitats, 2) subsidies to 22 owners for the 
restoration of water bodies, 3) restoration of 79 water points in 15 areas of the Network 
Nature 2000, 4) development of a handbook for pond restoration, 5) development of 
studies on limnology, vegetation and amphibian populations of the sites, 6) 
development of an environmental education campaign, 7) participation in several 
international meetings and symposiums, 8) organization of the 3rd European Pond 
Conservation Network Workshop. In addition to these results, the future plans for the 
project are also exhibited here. 

 

Keywords: amphibians, temporary ponds, Natura 2000 network, conservation, LIFE 
project 
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On the Mediterranean scale, Morocco is characterised by a great richness in temporary 
ponds, which harbour a rich cortege of rare and endangered plant species. 
Conservation of these plant communities should be based on the understanding of 
their past dynamics, that remain however difficult to apprehend because of conditions a 
priori unfavourable for pollen preservation. Nevertheless, preliminary investigations 
carried on surface sediments of acidic temporary ponds showed rich pollen 
assemblages, likely to allow vegetation reconstruction. The knowledge of modern 
relationships between pollen and vegetation is, however, necessary for interpreting 
fossil data in terms of past vegetation. The surface pollen record and modern 
vegetation of a temporary pond (Benslimane forest, western Morocco) were compared 
with the aim of evaluating the pollen dispersion of hydrophytes. Floristic surveys were 
carried out for 12 years (1996-2008) along two crossed permanent transects. A set of 
21 sediment samples, taken along the same transects in 2007, were analysed for 
pollen. The spatial relationship between vegetation and pollen assemblages was 
explored by means of multivariate analysis, associated with statistical tests such as 
similarity and correlation analyses. 
 
Preliminary results suggest a vegetation structure in belts along the topographical 
gradient, with a dominance of terrestrial species in the external belt, of amphibious 
species in the intermediate belt and hydrophytes in the central belt. The modern pollen 
adequately records the vegetation of the different belts. At the edge of the pool, 
terrestrial species are recorded with localized and weakly-dispersed species, such as 
Elatine brochonii and Pilularia minuta. Amphibious taxa such as Alisma-type, 
Illecebrum/Paronychia, Cyperaceae and Isoetes velata-type are mainly recorded in the 
intermediate belt. Finally, the over-represented Myriophyllum alterniflorum and 
Ranunculus-type dominate pollen assemblages of the central belt. Good correlation 
between vegetation and pollen suggests a high potential of pollen for reconstructing 
past vegetation structures and dynamics of freshwater temporary ponds. 
 
This project is supported by the Egide-CMIFM program (PHC Volubilis MA/07/172) 
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Majen Chitane is a small, semi-permanent, soft-water, acidic lake located in NW 
Tunisia (Mogods Hills), at 150m above sea level on the northern slope of Jbel Chitane, 
surrounded by a scrub-forest formation of cork oak. It is fed by rainwater and two small 
springs that trickle down through an adjacent cultivated peatland. Majen Chitane 
appears to be a refuge for a rich biodiversity, harbouring species not at all or rarely 
found elsewhere in North Africa. However, despite its status as a Nature Reserve since 
1993 and Ramsar site since 2007, the lake presents major degradation, including the 
probable disappearance of a wide belt of Isoetes velata still observed in 1997-1999. 
With the aim of specifying the site history and the causes of its degradation, we present 
here a review of the available literature, associated with several aerial photographs 
from 1948 to present day. This data suggests that the peatland cultivation would have 
disturbed both chemical and hydrological balance of the lake. This phenomenon 
probably resulted in strong degradation of the ecosystem and loss of biodiversity. 
Awaiting further studies, Majen Chitane should be completely preserved, notably 
through the immediate stopping of the peatland cultivation. Financial support was 
provided by the Egide-CMCU program (PHC Utique 07G0908). 

 

Key words: conservation, Mediterranean wetland, human impact, biodiversity, 
disappearance of Isoetes velata 

 



 

INTERNATIONAL CONFERENCE ON MEDITERRANEAN TEMPORARY PONDS 

 

 

Proposition of a methodology for the identification of important areas for 
ponds (IAP) in Europe  

E. Minssieux1, A-S. Reymond1, P. Nicolet 2,3, O. Travaglini1, B. Oertli 1, 2   

 
1 HEPIA, University of Applied Sciences of Western Switzerland,  

2 EPCN (European Pond Conservation Network) 
3Pond Conservation, Oxford, United Kingdom 

 

 

In order to promote pond conservation in Europe, we need to have a good knowledge 
about their value and their distribution patterns. To do this, the European Pond 
Conservation Network (EPCN) has developed a program for the identification of 
Important Areas for Ponds (IAP) as part of a larger program for pond conservation in 
Europe and the Mediterranean region (the «Pro Pond» project supported by the MAVA 
foundation). An IAP is defined as a region with a single pond or ponds networks with a 
high biological, social or economic quality that requires priority conservation actions.   

We developed a methodology for the identification of IAPs which is independent of 
national boundaries to minimise differences between regions, and which leaves the 
final choice of IAPs to local stakeholders. The methodology relies on five independant 
steps, each with one selection criterion. At each step, if the criterion is fulfilled, the area 
is classed as a potential IAP. To begin, existing pond inventories (e.g. maps, satellite 
images) are identified and analysed using Geographic Information Systems to highlight 
regions with a high pond density. The second and third steps involve collating data to 
identify High Quality Ponds (HQP), which are waterbodies supporting either (i) species 
of high conservation value (for the Alps e.g. Salamandra lanzai or Aeshna subartica) or 
(ii) important habitats according to international legislation (for the Alps e.g. natural 
eutrophic lakes with Magnopotamion or Hydrocharition-type vegetation). The pond’s 
cultural, historical, or economical interests are the fourth selection criteria. Finally the 
last step requires the validation of proposed IAPs through local expert knowledge and 
potentially the proposition for new IAPs.  

Some examples of the selection process are presented for ponds in the Alpine region. 
The methodology for the identification of IAPs can be implemented elsewhere, for 
example in the Mediterranean region.  

 

Key words: Alps, ponds, conservation, IAP 
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In temporary pools, disturbances and hydrology could have an effect on the biomass, 
species composition and community richness of vegetation. Disturbances often open 
spaces that can be randomly colonized by new individuals. The addition of seeds in 
temporary pools induces competition and therefore changes the community 
structure.  

In order to test these hypotheses, an experimental study was conducted with 72 soil 
samples, placed in containers, from one selected temporary pool located in western 
Morocco.  

Three combined treatments were applied: physical disturbance to the soil 
(Control/Disturbed), hydrology (Flooded, Wet, Dry) and the addition of seeds 
(Sowing/No sowing). 

Total biomass, the annual and perennial species richness were calculated for each 
sample. The effects of hydrology, soil disturbance and sowing on the biomass and 
species richness of plant communities were tested. 

The results revealed that total biomass decreased significantly with soil disturbance, 
particularly the biomass of perennial species. Although, no significant increase in the 
annual species richness was detected. Sowing had no effect on total biomass but 
caused a reduction on the total species richness when the soil was wet, which 
correspond to high biomass production. The extreme stress conditions (flooded and 
dry) limited the abundance of species and therefore the competition.  

This project is supported by the Egide-CMIFM program (PHC Volubilis MA/07/172) 
 
 
Key words: temporary pools, biomass, richness, disturbance, competition, Morocco. 
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Located at the center of Chaouia in Western Morocco, Settat is one of the richest 
provinces in temporary ponds (dayas). These ecosystems of high ecological and 
economic interest are unfortunately the subject of increased anthropic pressure 
involving their reduction and even their disappearance. Indeed, Settat province is 
particularly representative of the agricultural transformations during 20th century in 
Morocco. The conquest of new arable lands was very significant, thanks to the 
development of mechanization and hydro-agricultural installations (dams, motor-driven 
pumps, etc). At the beginning of the 90´s, this province met a very strong industrial 
calling. 

In order to inventory and to follow the spatio-temporal dynamics of the temporary 
ponds in Settat province, two Landsat satellite images to 30m of resolution, acquired 
on   January 6, 1987 and on January 20, 2001 were selected. The results of the image 
processing and the integration of the data with the geographical information systems 
showed a great transformation of this ecosystem, which results in a reduction in the 
quantity and surface area of the ponds. These results are discussed in the perspective 
of management and conservation of these ecosystems. 
 
 
 
Key words: temporary ponds, Settat province, remote sensing, GIS. 
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The success of the restoration of populations of Isoetes setacea, a rare and protected 
species in France, has been assessed in 6 temporary pools in the South of the country. 
These pools were invaded by shrubs (Ulmus minor and Fraxinus angustifolia) after 
exclusion of grazing for 50 years, resulting in the regression of the population of I. 
setacea. In each pool, 2 experimental zones were delineated: a control zone and a 
cleared zone (cutting and removal of the shrubs and litter). Both zones were monitored 
for 1 year for assessing initial conditions. The vegetation was monitored for 3 years 
after the clearing of shrubs. The clearing of the shrubs and removal of the litter led to 
an increase in the populations of I. setacea in only 3 pools. This partial success 
obtained in half of the pools highlighted the important role of 3 factors: the spore-bank, 
the characteristics of the populations at the start of the experiment, and the increase of 
light availability after clearing the shrubs. In the other 3 pools the shrubs colonized the 
peripheral parts of the pools, unfavourable to Isoetes setacea.    

Shrub clearing and removal of litter was efficient for restoring populations of I. setacea; 
on longer term the reintroduction of domestic grazing could substitute mechanical 
clearing of shrubs.     

 
Keywords: temporary pools, France, Isoetes setacea, Grazing, colonization, 
restoration. 
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The Regional Government of the Balearic Islands started to inventory temporary ponds 
in the late 90’s, with this project still in progress in 2009. Temporary ponds are not rare 
on the island of Mallorca, but the municipality of Llucmajor, in the south, has the 
greatest density of ponds. The Llucamajor platform is a large flat surface raised over 
sea level. The climate is dry Mediterranean with a peak rainfall of 300 to 400 mm in 
autumn and spring, and severe draughts in summer. The top layer of 1cm of the 
platform is a Quaternary hardened deposit of calcium carbonate that is known as 
caliche. This thin crust has been the key factor in the formation of small temporary 
ponds.  

During the first years of the inventory, the information came from local toponymy, 
interviews with landowners and prospecting the whole area on foot. More recent 
information has been obtained by aerial surveys using a helicopter and the study of 
satellite imagery available on the Web. The localisation and biological characteristics 
are recorded in a catalogue, which now has information on 195 temporary ponds, 
including some that have been modified. These small wetlands are vital for the local 
fauna and flora, which include species that are listed in the Habitat Directive: the fern 
Marsilea strigosa and the European green toad Bufo viridis.  

The quality of the ponds has deteriorated in recent years; landowners do not realise the 
importance of these areas. For the future, the Regional Government is preparing 
agreements with local properties to guarantee the protection of temporary ponds.  

 

Key words: small temporary ponds, inventory, Mallorca, Balearic Islands, Spain. 
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Habitat heterogeneity provides varying niches for organisms increasing diversity. On 
the other hand, the inherent spatial variability of structurally complex systems may 
overlap with ecological conditions making it difficult to disentangle the effects of 
perturbation. In addition to habitat heterogeneity, taxonomic sufficiency, the level of 
taxonomic resolution used in a study without losing significant information, has 
received much attention in assessment and conservation. 

In this study we assess the effects of taxonomic resolution on the ecological 
assessment of 39 ponds located in northwest Spain. In addition, for 35 of the ponds, 
we investigate the combined and single effects of habitat and pond condition on the 
taxonomic structure of the macroinvertebrate assemblages.  

Macroinvertebrate communities were sampled in the summer of 2003 or 2004. 
Samples were collected from four dominant habitats (vegetated shores, shores without 
vegetation, submerged vegetation, bare sediments), following a time limited sampling. 
NMDS and two–way crossed ANOSIM were used to investigate the differences in 
macroinvertebrate assemblage structure among habitats and pond conditions (optimal, 
good, moderate, poor, bad). For the diversity measures (total richness, rarefied 
richness, Pielou’s evenness, Shannon-Wiener and Simpson’s index), GLM models 
were used. The accuracy of a stratified and a multihabitat sampling was compared 
using the CVs of the five diversity measures. Mann Whitney U test and discrimination 
efficiency were used to assess the ability of the diversity measures in discriminating 
between acceptable (optimal and good) and unacceptable (moderate, poor and bad) 
conditions at the i) family, ii) family plus subfamilies of benthic midges and iii) genus-
level.  

Macroinvertebrate communities differed significantly, albeit weakly, among habitats and 
pond conditions. In particular, Chironomidae abundance, rarefied richness and 
Shannon index decreased in both perturbed systems and bare sediments. No 
differences occurred between the stratified and the multihabitat approach. For the 
taxonomic sufficiency, the diversity measures discriminated significantly between 
acceptable and unacceptable conditions at the genus or the subfamily level. Dealing 
with families may lead to misclassification of ponds as they usually include taxa with 
differing sensitivity to perturbation. 

 

Keywords: Habitat heterogeneity, Mediterranean ponds, macroinvertebrates, 
taxonomic resolution, stratified sampling, multihabitat sampling 
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Quite often the work involved in species or habitat restoration or recuperation doesn’t 
get any results until several years after the project is completed. In many cases this 
means that their objectives are not fully accomplished within the duration of the project, 
thus some kind of monitoring or continuation of the actions beyond its scheduled 
finalisation is necessary. Management plans are the most commonly used tool to 
assure that these objectives are accomplished in a long-term scope and also to make 
monitoring of results possible. Management plan complexity is directly related to the 
biodiversity and ecology of the habitat. 

Mediterranean temporary ponds are well known for their high rates of biodiversity and 
for their singularities in ecological processes and specialised life forms. In 
consequence, the elaboration of any management plan aiming to offer an efficient long-
term conservation requires the participation of a scientific multidisciplinary team, from 
specialised taxonomists to ecologists or hydrologists. Moreover, if the temporary ponds 
to be managed belong to different types, then the work becomes even more complex. 

The LIFE BASSES project’s (LIFE05/NAT/ES/000058) main objective is the long-term 
conservation of temporary ponds on the island. Besides the practical actions developed 
within the four years of project implementation, this objective must persist after its 
finalisation. Thus a crucial action included in this project was the elaboration of 
temporary ponds management plans. The elaboration of the document uses 
information from three main sources: the description of the main physical 
characteristics of each pond, specific studies of main biological groups and an initial 
assessment of threats and conservation status. 

The gathering and the analysis of this information allow us to determine what needs 
and actions must be developed to assure that the conservation objectives are 
persistent in the long term. This process is at the same time an important contribution 
to the knowledge and characterization of this habitat in the Mediterranean context.   

The next step after the elaboration of management plans is their approval by the 
relevant authority and the inclusion of their schedule in the annual budget and 
planning. 
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Land property is an important issue in habitat and species conservation. The scientific 
and ecological importance is not always easy to assimilate by people who have the 
land as their main source of economic income, or even just as a place for pleasure and 
resting. If the conservation values are difficult to appreciate by human eyes or do not 
have an aesthetic appeal, then increasing awareness is even more difficult. 

Temporary ponds, in most cases, are not a conspicuous habitat. At first glance for 
many, they look like a small water body with short vegetation formed by very small 
plants of difficult visual appreciation. Historical background or association with ancient 
human activity can be of assistance in promoting change to this neutral perception. But 
even so, the habitat is still seen from an anthropocentric point of view. 

This was the situation at the beginning of the LIFE BASSES project. The main ponds 
were well known for their landscape or aesthetic values. Few were also known for their 
relation with important prehistoric sites. But their ecological importance and scientific 
value were completely unknown. Surprisingly, most landowners had never even 
noticed the existence of a pond on their properties. 

Facing this situation, the initial preparatory actions in the project were a series of 
interviews and talks with landowners and farmers to understand their perception about 
temporary ponds and know how they would feel about a proposal to develop 
restoration and conservation projects. A short explanatory document about the main 
characteristics of the habitat and its importance was distributed. A common reaction 
was a positive surprise. After the relevant information was provided regarding the high 
conservation values and fragility of this habitat, many landowners have collaborated 
with the project and many agreements have been signed to involve the stakeholders in 
the long-term pond conservation. 

 

Keywords: management, private property, farmers, conservation status, agreements, 
legal protection. 
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The existence of Mediterranean temporary ponds in Minorca has been well known 
since ancient times. Some of them seem to be used as water reservoirs by early 
human settlers. In fact, some of the most important ones show clear signs of having 
been improved or hand worked in order to increase the efficiency of this function. 
Despite this clear relationship with human activity and thus historical and 
archaeological values, there was no complete inventory of this habitat, nor any 
assessment regarding its conservation status. 

The elaboration of the LIFE BASSES proposal involved a first attempt to take inventory 
of this habitat in the island as well as to determine which were a priority for 
conservation. This initial work showed evidence that the representation of this habitat 
was much more important than first thought. Thus the inventory of all the temporary 
ponds was included as a preparatory action in order determine the real number, 
distribution, diversity and how congruent the ponds network was with the Natura 2000 
network in the island. 

Now the island’s catalogue of temporary ponds includes over 70 records. Their 
distribution is not homogenous throughout the island, since there is a higher 
concentration in the western half and in the north-eastern coastal belt. The results also 
confirm their diversity in regards to geology and geomorphology. The most common 
type are small rock pools on limestone outcrops, but the high number of ponds on 
sandstone is also noteworthy. These contain plant communities of high interest, and 
those on deep sandy soils, which are more prone to the presence of large 
branchiopods. The additional data collected during this work also reveals that there is 
still some kind of positive appreciation of this habitat among farmers, mainly as a 
source of biodiversity and of natural pests predators. 

All this information reveals that field exploration and consultation of local sources (like 
farmers and landowners) is still necessary for efficient management of biodiversity. 

Keywords: inventory, classification, conservation status, management, farmers, legal 
protection. 
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Freshwater is considered an important resource for the human and aquatic life. Based 
on the Ramsar Convention principals healthy wetlands mean healthy people. Taking 
measures toward clean and pure water is precious for the communities living around 
the watershed.  
In this regard Albania is going to follow the principals of the international conventions 
already ratified as well as taking steps toward Water Frame Directive implementation in 
Albania in order to protect water resources as well as increase people`s access to 
clean and sufficient water.  
The population of people living around Shkodra lake watershed in has risen 
tremendously in the last fifteen years with its corresponding increase in demand for fish 
food. Thus, there is the need for a suitable management system to meet this increasing 
demand and also maximize the utilization of the available water resources of Lake 
Shkodra. Biodiversity conservation and water quality protection are the priorities for 
Lake Shkodra watershed. In order to meet the watershed and community needs the 
chemical analyses, nutrients, heavy metals, pollution resources, critical areas and hot 
spots are critically analyzed. The analyze of the biotic factors and designated water 
uses are defined in respect of Watershed Management Planning provided for Shkodra 
lake.  The  priorities of the water uses of Shkodra Lake were defined based on the 
Albanian legislation, international conventions ratified as well as current activities 
developed around watershed. The primary criterion for water quality of Shkodra Lake 
watershed was whether the watershed meets the designated uses. The designated 
uses were recognized as uses of water established by legislation and current status 
protection of the basin. All surface of Shkodra Lake Watershed was designated for and 
shall be protected for all of the following uses: 

1. Aquatic life of fauna and flora 
2. Freshwater fishery  
3. Recreation & Swimming  
4. Washing and home use 
5. Agriculture 
6. Navigation 

In this context the Management Plan toward Water Quality Protection provide steps, 
measures, recommendations, estimated costs and the best management practices as 
proper models to be replicated for integrated management of Shkodra Lake 
Watershed.  
 
Keywords: Shkodra Lake, plan management, water quality, best management 

practices, watershed, standards 
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