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Abstract 

This pape r describes the status and habitat use of the wading birds community at 
the Mondego estuary. Special emphasis is given to trends of population size and the 
importance of major habitats for waders, intertidal mudflats and salinas. Dunlin Colidris 
alpino is the most important species in terms of numbers but more 29 other species 
also occur. Numbers of some important species have been decreasing during last years 
(e.g. Avocet Recurvirostro ovosetto) while for other species an increase was detected 
(e.g. Black-winged Stilt Himontopus himontopus). The Mondego wader assemblage is 
relatively important in the whole Portuguese wintering community (between 1.1 and 
2.4% of the national totais during I 994-97).The main threat for wader conservation in 
the estuary is habitat 1055, especially due to destruction or degradation of the preferred 
supratidal habitat 

Introduction 

Estuaries are well known ecosystems with diversified and important bird 
communities (McLusky 1989). Since the order Charadriiformes (including waders, gulls 
and tems) and in particularthe suborder Charadrii (waders) has a very important role 
on most of the estuarine trophic chains (Moreira 1997), this determined the focus of 
omithological inyestigation during last decade in the Mondego estuary. The Mondego 
estuary (40°08' N 8°50' W. fig. I) along with other portuguese estuaries (Tagus, Sado 
and Minho) and rias (Aveiro and Formosa) supports a large number of aquatic birds, 
due to the existence of suitable supratidal habitats and an important intertidal benthic 
macroinvertebrate community (Marques et aI. 1993, Flindt et ai. 1997, Múrias et aI. 
1997). 

While the estuary has been recognised as one of the major wintering sites in 
Portugal for Lesser Black-backed Gull (Lorus fuscus) , for other species its importance 
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was more difficult to assess, Exploratory wader mid-winter counts in the Mondego 
estuary were first performed in 1977 and 1978 (Rufino 1979) to evaluate the major 
habitats for coastal waders in Portugal. Since these census did not reveal important 
numbers of waders, the Mondego estuary was excluded from the national mid-winter 
wader census in the following years, ln 1986 the estuary was again included, but less 
than 300 birds were counted (Rufino and Neves 1986), Between 1986 and 1993, 
several mid-winter census were performed (Múrias, unpublished work; Rufino 
1989,1990) but the number of birds counted never reached the threshold of 1000 
birds, due mainly to incomplete coverage of the estuary and misrepresentation of 
several key species,Therefore, an accurate determination of wader abundance was still 
unavailable by 1993, and the quality of previously collected data prevented any further 
i nterpretation , 

The main objective of this work was to assess the current knowledge about bird 
communities in the estuary, to clarify the importance of Mondego estuary for waders 
and to present data on seasonal and annual variation in wader numbers and use of 
main estuarine habitats (intertidal areas and salinas),This will provi de a comprehensive 
framework for research and conservation of waders at Mondego Estuary. 

Methods 

Bird community 

Studies on the whole bird community of Mondego estuary began in 1993, when 
during the whole year a monthly census was performed, comprising transects 
throughout the most common habitats (Pacheco, unpublished work) , This study 
recorded the presence of species but no density estimates were performed at that 
time, Apart from this census, during the last decade severa I species were also added 
from observation records, 

Wader populations 

From October 1993 to May 1995, fortnight low-tide and high-tide counts were 
performed by Múrias (1997), providing the first accurate census of wader abundance, 
From January 1996 onwards, Lopes (1999, unpublished work) implemented a 

220 fortnightly (1996) and monthly (1997-1999) low-water census, with the main objective 
of providing information about trends on the abundance of the major species of 
waders, '. 

The census carried by Múrias (1997) covered the south arm and most of the 
salinas of Murraceira island (fig, I ).The mudflats were surveyed during spring tides from 
three fixed points while a transect was used to survey the supratidal habitats (salinas, 
fish farms and saltmarshes): Most of the censuses were performed in one day. After 
1996 the coverage was even more extended with the inclusion of the salinas of the 
south-arm and the mudflats in the north arm by Lopes (1999), 
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Fig. I. The Mondego estuary with the two main habitats for waders, intertidal areas (Iight grey) and salinas 
(medium grey).The converted or abandoned salinas where the degradation is still reversible are also 
represented. 

ln order to allow for comparisons of results, the fortnight census were averaged 
by month for each species. The few missing censuses were interpolated by calculating 
the average of the tWo nearest census made before and after the missing data (Wolff 
and Smit 1990). Unfortunately. a gap of six months occurred between the census 
carried by Múrias (1997) and the beginning of the present census program (Lopes 
1999). However both census were analysed together in order to provide a longer 
time-series for interpretation, but no missing values and trend analysis were performed 
at this stage. 

Trends in use of habitat 

The census performed by Múrias (1997) and Lopes (1999) discriminated the 
number of birds in these two types of habitat and the proportion of birds in each 
type of habitat was calculated. ln fortnight counts the average monthly proportion 
of birds in salinas was used. However; since the number of salinas covered by the first 
census (1993-1 995) was lower; not including south arm salinas, the pattem of use 
may be biased so it wasn't included in the analyses, which used only data from 1996-
1999. 
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Results and discussion 

Bird community 

The results confirmed the high bird diversity of Mondego estuary, with 137 bird 
species recorded in the estuary during last decade. The bird community in Mondego 
estuary was dominated by two main orders (Passeriformes and Charadriiformes) with 
35 and 3 1% of the species (fig. 2). However; most of the species used the estuary as 
migratory and wintering ground and only 18 species were confirmed breeders. Other 
35 species sti" need to be confirmed as breeding in the estuary. 
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Fig. 2. Number of bird species grouped by order, recorded during the 1990'5 in the Mondego estuary. 

Wader species composition and relative abundance 

222 Total number of species and birds 

From 1993 to 2000 were recorded 30 species of waders (appendix I). The 
number of species recorded monthly seemed to increase from 1993-1995 to the 
period 1996-1999, probably due more to inter-observer variability than to a real trend. 
The maximum of birds occurred during winter months, especia"y in December and 
January (fig. 3).A second peak was observed in April-May (pre-nuptial migration) while 
another peak occurred from August to October (post-nuptial migration). During 
summer a maximum offew birds were present in the estuary (mainly breeding birds). 
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Fig. 3. Number of waders and species that were observed in low tide census from October 1993 to 
December 1999. (Data from Múrias 1977, Múrias et aI. 1997; Lopes 1999, unpublished data). 

Six species (fig. 4) represented a large proportion of the wader assemblage (mean 
monthly percentage = 89%).The community was dominated by Dunlin Colidris alpino 
and Avocet Recurvirostro ovosetto during winter (November-February). ln summer 
Oune-July) the Black-winged Stilt Himontopus himontopus and Kentish Plover Chorodrius 
olexondrinus were the most important species. During both migration periods Dunlin 223 
was the dominant species but high number of Kentish Plovers and Ringed Plover 
Chorodrius hioticulo were also present 

The wader assemblage of the Mondego estuary did not differ much from other 
estuaries in Portugal (Múrias 1997). Dunlin is also the main species for most of the 
sites along southwest European coast (Cramp and Simmons 1983, Smit and Piersma 
1989). Portugal is one of the countries with highest number of wintering avocets 
(Smit and Piersma 1989) and they were also one of the most important species in 
the estuary. 
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Fig. 4. Proportion of the six most abundant important species in the estuary (Dunlin, Avocet and Grey 
Plover. Kentish Plover. Ringed Plover and Black-winged Stilt) that were observed in low tide census 
from October 1993 to December 1999. 

Important species 

Dunlin was the most abundant wader species in the estuary in most of the counts 
(fig. 5). It was usually more abundant during winter with a smaller peak count in spring 
due to the passage of migrating birds. During autumn migration (August-October) an 
increase was observed, corresponding to a more continuous passage of birds than in 
spring migration. Ringing data during autumn migration suggest the occurrence of 
differential migration between adults and juveniles, with a very low percentage of adults 
in September (Lopes 1999, unpublished data). 

The Avocet was the second most abundant species (fig. 5). It was a typical 
wintering species, found from October to March, but the number of avocets wintering 
in the estuary decreased during last years. Most of the colour-ringed birds observed in 
the estuary came from Germany and Holland, aithough a ring recovery was also found 
from Denmark Since the majority of these birds were ringed as pulli or breeding, we 
can be confident that most of them breed in those countries. 

Grey Plover Pluvialis squatarola was another important wintering species with a 
very typical seasonal pattem (fig. 5). It differed from the avocet since some migrating 

224 birds were also present during spring and autumn passage. There was an increase in 
the number of wintering birds in recent years while no trend was observed for 
migrating birds. 

The Kentish Plover was present throughout the year (fig. 5) and was also one of 
the three species that bred in the estuary. along with Black-winged Stilt and Redshank 
Tringa totanus. Its seasonal pattem is very difficult to interpret due to the existence of 
several distinct populations (breeding, wintering and migrating birds). 

Another species with a typical pattem was the Ringed Plover (fig. 5). The highest 
numbers occurred during autumn migration with a continuous decrease during the 
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Fig. 5. The number of birds for the six most abundant species that were observed in low tide census from 

October 1993 to December 1999. 

winter and a smaller peak during spring migration. The absence of this pattem during 
1993-1995 was prebably due to inter-observer variability than to a real trend. ln 1998-
1999 the number of Ringed Plovers that use the estuary during autumn migration 
increased while during spring their number decreased substantially. 

The black-winged Stilt has been increasing in the Mondego estuary (fig. 5). During 
April a peak occurred due to the presence of a large number of birds including the 
local breeding population and migrating birds. The observation of colour-ringed birds 
showed that the estuary was used as a stopover for migratory birds breeding in France 
and Spain. ln the last years some birds were present during some part of the winter. 
These observed seasonal pattems did not differ frem those observed in other 
Portuguese estuaries (Batty 1992, Encamação 1993). 225 

Trends in wintering populations of waders 

The mid-winter counts have been adopted to estimate population sizes of 
waders along the east-Atlantic flyway. assuming that inter-site movements are minimal 
(Prater 1981). ln Portugal these censuses have been performed in the major estuarine 
areas, including Mondego. The January census performed by Múrias (1999) and Lopes 
(1999, unpublished work) have been incorporated in the national mid-winter wader 
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Fig. 6. Number of birds observed in the mid-winter national census and in the Mondego estuary from 1994 
to 2000. Shown are total number of birds for ali species and for the six most abundant species in the 
estuary (Dunlin. Avocet .Grey Plover Kentish Plover. Ringed Plover and Black-winged Stilt). 

census since 1994 (Costa and Rufino 1994, 1996a, I 996b. 1997), providing accurate 
information about the trends of w intering bird populations in the Mondego estuary 
and their national importance. 

For same species there has been a trend of increase of birds during the last years 
(small in Dunlin and higher in Kentish Plover). This also occurred slightly for the total 

226 number of birds (fig. 6). Grey Plover and Ringed Plover exhibited a fluduation between 
years with no discemible trend while avocets showed a negative trend in the last years 
with a recent stabilisation in numbers. 

Unfortunately at this t ime no national data is available for the last three years. 
According to Farinha and Trindade (1994) the Mondego estuary supported less than 
0,5% of w intering waders in Portugal during 1989-92. We think that this was due more 
to a deficient coverage of the area than to real estimates. The total numbers in the 
Mondego estuary represented between 1.1 and 2.4% of the national totais during 
1994-97. which seems a more representative figure of the importance of the estuary 



as a wintering site. For some species this proportion is much higher. ln national terms 
the wintering population of avocets in the Mondego estuary was for most of the years, 
an important proportion of the total number of avocets in Portugal (3.4 to 8.2%). Grey 
Plover (1.4 to 5.9%), Kentish Plover (1.9 to 12.9%) and Ringed Plover (1.9 to 3.6%) 
were also well represented in the Mondego estuary. This relative importance was 
probably the reason for the existence of correspondence in the fluctuations on the 
total numbers of Avocet, Kentish plover and Ringed plover between Mondego and 
Portugal as a whole (fig. 6). For the total values, Dunlin and Grey plover no 
correspondence was found. 

Trends in use of habitat 

Waders use several kinds of habitat in the Mondego estuary. including intertidal 
mudflats, salinas, aquaculture ponds and rice fields (Múrias 1997, Lopes 1999). However; 
during low-tide periods, waders use two main types of habitats (intertidal areas and 
salinas). Intertidal mudflats and sandflats (227 ha) occur in both arms of the estuary and 
during last decade the area of intertidal habitat increased with the formation or new 
mudflats and sandflats in the north arm (fig. I). Seasonal intertidal macroalgal blooms 
(mainly Enteromorpha spp.) have occurred in both arms during the last decade (Marques 
et aI. 1993, Flinclt et aI. 1997, Marques et ai. 1997, Martins et aI. 1997, Pardal 1998, Lilleoo 
et aI. 1999), probably due to an increase of nutrients in the estuary. which supports 
industrial activities and aquaculture and receives nutrients from 15000 ha of cuttivated 
land (mainly rice fields). This problem is described further in other articles of this book 
The salinas (251 ha in 1995) are located in the Murraceira island and in the left margin 
of the south arm and a considerable number has been abandoned or converted in the 
last decades. This conversion can be irreversible, with the construction of fish farms or 
reversible when they are used as fishponds without the destruction of the pans. 

The resutts indicated a seasonal variation in the use of intertidal areas and salinas 
during low-water periods (fig. 7). During winter the proportion of birds that used 
salinas was very low. This was mainly due to the presence of two wintering species 
(Avocet and Grey Plover) that didn't use the salinas very often during low-tide. 
However; this proportion increased during recent years. During summer; because most 
species breed in the salinas (Black-winged Stilt. Redshank and Kentish Plover) the 
proportion of birds using salinas during low-tide was very high. The importance of 
salinas during migrations has changed throughout years but most of the times it 
showed an intermediate importance between summer and winter. 227 

It seems that during low-tide salinas are used as complementary feeding areas 
during winter and migration periods, which also occurs in other estuaries (e.g. Ria 
Formosa, Cadiz bay) with salinas (Rufino et aI. 1984, Batty 1992, Perez-Hurtado and 
Hortas 1993). However; during winter most of these sites support a higher proportion 
of birds in salinas (Batty 1992, Perez-Hurtado and Hortas 1993). Since these areas also 
support a higher number of waders, the competitive pressure on mudflats may be 
higher than in Mondego estuary, forcing birds to move to altemative supratidal habitats. 
The salinas of Mondego are very small (average size = 4 ha),which may contribute for 
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Fig. 7. Proportion of birds observed in salinas during low tide census from January 1996 to December 1999. 

a larger variation in physical factors such as water depth and presence of vegetation. 
This variation is usually higher during winter decreasing the area of salinas available for 
feeding by waders. During summer salinas are very important because they constitute 
the preferred waders' habitat for breeding. Despite the ongoing conversion of salinas. 
some species such as the Black-winged Stilt have increased. presumably because they 
may prefer salinas with both abandoned and active sections. providing not only food 
but also camouflage and shelter from predators. 

Conclusions 

This review managed to compile most of the available data on wader bird 
communities in the Mondego estuary. Information is provided on seasonal and annual 
pattems of variation of bird numbers.These results are very important to understand the 
dynamics of wader populations in Mondego. Portugal as a whole and for the 
conservation of Mondego estuary. Despite the small area and human pressure. the 
Mondego estuary still holds an important and diversified wader community. This situation 
may change in the future if the degradation or destruction of the main habitats is not 
arrested. 
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Appendix I 

List of wader species reco:-ded in the estuary during this work 

Species Common name 

Haematopus ostra/egus Oystercatcher 
Himantopus himantopus Black-winged Stilt 
Recurvirostra avosetta Avocet 
Charadrius hiaticula Ringed Plover 
Charadrius alexandrinus Kentish Plover 
Charadrius dubius Little Ringed Plover 
PILNialis apricaria Golden Plover 
PILNialis squatarola Grey Plover 
Vanellus vanellus Lapwing 
Calidris canutus Knot 
Calidris alba Sanderling 
Calidris minuta Little Stint 
Calidris ferruginea Curlew Sandpiper 
Calidris maritima Purple Sandpiper 
Calidris alpina Dunlin 
Philomachus pugnax Ruff 
Gallinago gallinago Snipe 
Umosa limosa Black-tailed Godwit 
Umosa lapponica Bar-tailed Godwit 
Numenius phaeopus Whimbrel 
Numenius arquata Curlew 
Tringa ochropus Green Sandpiper 
Tringa glareola Wood Sandpiper 
Tringa erythropus Spotted Redshank 
Tringa totanus Redshank 
Tringa nebularia Greenshank 
Tringa pavipes Lesser Yellowlegs 
Acdtis hypo/eucos Common Sandpiper 
Arenaria interpres Tumstone 
Phalaropus fulicarius Grey Phalarope 

230 



(Página deixada propositadamente em branco)




	capa.pdf
	Página em branco


