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Su~~~~Y.-Lo~v-w,urer  use oj'rhe Mondego esriruty (Wesr Porlugal) by ivuder.~ (Clraradrii). Froni October 
1993 lo October 1994 a studv was carried out in the Mondeeo estuarv lwest Porfueal) in order lo characteri- 
ze the paiterns o f  uccurrcncé and use of habitats by uadersy~n acc~mhatcd tota~ofabout 14000 birds dis- 
lributed over 17 species was recorded. Thc ninicr was the most importint season ofoccurrcncc. alihough 
manv birds were also arcsenl durina the mirratorv neriods. esoeciafiv in s~r ina  (Aoril and Mav). Mudflats 
\ver; the prcfered fccding arcas for Gost spe& 6ui nrarly al1 ;sed thc vsaiina~>~as'complcme~tary fceding 
areas (only tuo spccirs did no1 fcd al al1 in this habitatl. Marked scasonal diferentes ucre obscr~ed in ihc 
use o f  «salinas». Onlv 15% o f  ihe toral oonularion o f  al1 SDCCI~S occurrcd rherc in wintcr. Coniercely. 65% 
used thc habitat du "6  summer, uhilc d"ri& ihe migratory'passages o f  spr¡ng and autumn we recorded inter- 
mediate bu! similar \alucs (24% and 26%. respsctivcl)). The winter uadcr ssnemblage in !he Mondego 
estuarv wds similar lo  those ofthc Atlantic estuaries o f  thc western Portunuesc Atlantic coasl (excludiní! the 
Tagusj, but i t  was difierent from those of the Algarve coast. Come pssi@e explanations for the difTer&ces 
found amongthe main Portuguese estuaries are presented and discussed. Overall, the importance ofthe wader 
assemblagcs in (he Mondego estuary seems to have been somewhat under-estimated until now. 

Key wurds: Assemblage descnption, Mondego estuary, Portugal. use o f  habiiat, waders. 

RESU~IEN.-US~ del esruario del río Mondego (oeste de Porlugal) p o r  /a comunidad de 1iniicula.s 
(Cha~dri iJ. Desde Octubre de 1993 a Octubre de 1994 sc llevó a cabo en el estuario del rio Monde~o un 
estudio caractzrizar los patrones de presencia y u70 del hjbitat de la comunidad dc lmicolas alcprc- 
sentcs Se registró un total de 14000 tndibiduos perienccientes a 17 especies. El periodo con mayor prc- 
sencia de aves fw el invierno. aunriue también se reaislró un sran nbmero de individuos durante losne- - 
riodos migratorios. sobre todo en primavcra (abnl y mayo). Los fangos intcrmareales fucron las arcas prc- 
fcr id~s por la mayoria dc las especies para alimcntarsc. micniras que las salinas fucron utilizadis por casi 
todas las esaecies como zonas com~lementarias de alimentación (sólo dos especies no las utilizaron en 
absoluto). se obscrvó un uso diferencial de las salinas en hnción de la estocion. Sirlo el lS"4 dc la pobla- 
cion toial de todas las espccics estuvo presentc en las salinas durante el invicmo. Por el contrario. el 65%. 
utilizaron las salinas durante el verano; mientras aue durante los vasos mirratorios de primavera Y verano 
se obtuvieron valores intermcdios y similares cnire si (24% ) 26%. res~ctivamcntc~: La coniunidid de 
limicolas invcrnantes en el estuariu del rio Mondego fuc similar a las descritas cn los estuarios occidcnta- 
les atlánticos de la costa ponuauesa (excepto la del rio Taiol. Y diferentes a las descritas en la costa del 
Algarve. Se discuten pos;blcs ~xp l i c~c ion& para las difer&cik encontradas entre los distintos estuarios 
portugueses. En tGrminos gcnenlcs. parccc que l. importancia de las comunidades dc Iimicolds prcsentcs 
en cl estuario del rio Mondego había sido infravalorada hasta la fecha. 

Pa iabw clave: Descripción de la comunidad estuario del río Mondego. limicolas, Portugal. uso del 
habitat. 

1NTRBBuCTlON related per iodic dredging operations, thc 
estuary is under increasing human pressure 

The Mondego r iver is 234 km long and due t o  fish-farms, «salinas», and also t o  the 
drains an hydrological basin o f  approximately nutrient and chemical discharges from agri- 
6670 km2. I ts  estuary i s  thc location o f  the cul tura l  f ie lds in the lower r iver  val ley 
Fiaueira da Foz harbour. which has conside- (Maraues et al., 1993a). Altopether, these - 
rabie regional importance (Marques rr al., facrois creale a signif/cnnt environmenral 
1993a). Apart froni the harbour facilities and stress. which has gradually been delermii i ing 
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shuctural changes in the biological communi- 
ties. 

Despite al1 these problems, there was vir- 
tually no infonnation on the structure and 
functioning of the biological communities in 
the estuary until 1985. Several research pro- 
jects were undertaken since then in order to 
provide reference data on the intertidal and 
subtidal macrozoobenthic communities (Mar- 
ques et al., 1993a, 1993b, 1994; Pardal el a l ,  
1993). Nevertheless, there is still an important 
lack of knowledge regarding the higher levels 
of the estuarine trophic chain, namely the avian 
predators. Apart from some winter censuses of 
aquatic birds undertaken during the 1980's 
(Rufino, 1979, 1989, 1990; Rufino & Neves, 
1986), there was almost no available data on 
the bird assemblages of the estuary. A more 
exhaustive study, regarding the whole estuarine 
macrohabitats and inventorying al1 avian spe- 
cies found was further camed out (Múrias & 
Ferrand de Almeida, 1991), but none of these 
studies extended throughout an entire annual 
cycle andlor included the whole area of the 
estuary potentially available to birds. 

Since waders (Charadrii) constitute, along 
with gulls, the most important group of birds 
present in the estuary, and since they are gene- 
rally accepted as one of the most important 
group in many estuarine trophic chains (see 
Baird et al., 1985, for a review), we selected 
them as target group for the ongoing research 
in the estuary (e.g., Múrias, 1993; Cabral et 
al., 1996). 

The goal of the present paper was to provi- 
de a reference study on this segment of the 
estuarine fauna, which could serve as a basis 
for future work. Therefore, we aimed (i) to 
present a preliminary characterization of the 
wader assemblages of the Mondego estuary, 
(ii) to describe yearly patterns of occurrence, 
(iii) to characterize the general use of the main 
macrohabitats of the estuary and (iv) to place 
the Mondego wader assemblage in the Por- 
tuguese national context. 

The Mondego estuary consists of two arms, 
northern and southern, surmunding an island 

the Morraceim (Fig. 1). The two arms of the 
estuary appem to constitute clearly different 
sub-systems with regard to the physico-chemi- 
cal characteristics of water and sediments and 
to the macrobenthic communities (Marques el 
al., 1993a, b). The southern arm of the estuary, 
where the study was carried out, is heavily sil- 
ted-up, and the water circulation depends 
mainly on tides and on the usualiy small fresh- 
water imput of a tributas: the Pranto river 
(Fig. 1). The intertidal mudflats in the sout- 
hern arm, specially those bordering the 
Morraceira lsland, present an important area 
covered by a Spartina maritima salt-marsh 
(Fig. 1). while a small zone of Zoostera noltii 
meadow can also be encountered, namely in 
the downstream area. In the innermost areas of 
the southem arm of the estuary the margins 
are close to rice fields. 

In the northern arm, the intertidal sediments 
did not attract the waders during the study 
penod as a consequence of a combination of 
factors, namely their small area and the faunal 
impoverishment partly caused by dredging 
operations (Marques et al., 1993a, b), and also 
because they are too close to the Figueira da 
Foz harbour, and therefore subjected to a 
stronger human disturbance. 

Many «salinas» (mostly artisanal ones) and 
fish-farms are located in the Morraceira island 
and the leR margin of the southern arm, 
corresponding to a total area of about 286 ha, 
193 (67.4%) of which are in the Morraceira 
island. A small group of «salinas» also existed 
until the mid-eighties in the northern arm, but 
they have been drained or abandoned since 
then. 

Each «salina» is formed by three sets of 
pans (storage, evaporation and crystallisation 
pans) comected through a set of sluices. In the 
Mondego, most of the malinasn' surfaces are 
occupied by the storage and evaporation pans 
(70%-80% on average), and the average size 
of a salina is about 4 ha (Lopes, 1955). A 
series of channels (locally called «viveiros») 
drains the water from the estuary directly into 
the pans. These channels are usually 1-1.5 m 
in width and 50-80 cm in depth, and their S 
shape facilitates water circulation. They 
occupy most ofthe area between the «salinas». 
In general, one wiveiron feeds several pans 
(Lopes, 1955). A small atea (about 21 ha) of 
industrial «salinas», which are not fed by 
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dominated by Dunlin Calidris alpina (44.7% 
of the accumulated totals) and Avocet 
Recurviroslm avoselfa (18.3%). Three plover 
species, Kentish Plover Cliaradrius alexandri- 
ntrs (8.2%), Ringed Plover Charudrius hiati- 
cula (7.4%) and Grey Plover Pluvialis squata- 
rola (5.9%) were also well represented (> 5%). 
The Black-tailed Godwit Limosa limosa, 
which also accounted for more than 5%, was 
present in significant numbers only during the 
Febmary counts (Table 1). 

Temporal parferns ~Joccuwence 

The total counts were quite changeable 
throughout the yearly cycle (Fig. 2). The lar- 
gest numbers of birds were found during the 
winter (November to Febmary), while num- 
bers were lower dunng the migratory periods 
(Apnl and May and August to October). The 
number of birds counted was nevertheless hig- 
her dunng the spnng passage (a maximum of 
about 1500 birds) than in autumn (a maximum 
of less than 1000 birds). During the summer 

The number of species found was relatively 
low in early and mid-winter (November to 
January) (8-9). increased in late winter 
(Febmry to March) and during the migratory 
penods (10-12), and decreased to a minimum 
during summer. The average number of spe- 
cies found durúig the whole study period was 
9.4 + 0.4 (SE). 

We did not find an absolute prevalence of a 
single species along the yearly cycle. More- 
over, since there was a strong vanation in the 
number of both birds and species present, the 
most abundant species also changed (Fig. 3). 
Thus, the winter months (November-January) 
were characterized by the prevalence of the 
Dunlin (which also dominated the assemblage 
in the spring months) and Avocet. In June and 
July, the most important species were the two 
breeding ones, the Black-winged Stilt and the 
Kentish Plover. Conversely, the autumn 
months (August-October) were characterized 
by the predominance of three species, alt- 
hough at different times: the Kentish and 
Ringed Plovers and the Dunlin (Fig. 3). The 
remaining 10 species only acquired some 

(lune and luly), almost only the-breeding spe- importante dunig the mig&tory eassages and 
cies (see below) were present in low numbers. in early winter (July to November). The peak 

FIG. 2.-Monthly varriation in the number of waden (bars) and in the number of species (lines) in the 
Mondego estuary, from October 1993 to October 1994. Values as in Table l .  
pariación mensual del número de individuos @arras) y de especies de limícolas (Uneas) presentes en el 
estuario del río Mondego entre ochrbtz de 1993 y octubre de 1994. Los valores se corresponden con los de 
ia Tabla l.] 
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FIG. S.-Analysts of the winter distribution of waders among the most importan1 Ponuguese estuanes. as 
resulted from the application of a correspondence analysis to the matrix of species x sites (esiuarics). See 
tcrt for further rnforrnation. TA - Taeus estuarv; CM - Castro Manm saltmanh: AL - Ria de Alvor: FA - 
Ria Formosa: SA - Sado estuary: MO-- ~ondego  estuary; AV - Ria de Aveiro; M1 - Minho esmaly. Numben 
refer to the following species (in brackets are given the scientiiic names of thosc specics never found in the 
Mondego. See text fot the others): 1. Oyste%atcher (Haematopus ostmlegus); 2. Black-winged Lilt; 3. 
Avocet; 4. Ringed Plover; 5. Kentish Plover; 6. Grey Plover; 7. Turnstone; 8. Dunlin; 9. Curlew Sandpiper; 
10. Little Stint; 11. Knot; 12. Sanderling (Calidris alba); 13. Redshank; 14. Spotted Redshand (Tringa 
ervtlrroouc): 15. Greenshank: 16. Green Sandvi~er (Trineo ochm~us): 17. Curlew; 18. Whimbrel (Numenius 
phaeoius); 19. Black-tailed Godwit. 20. ~ar-¡.ded~odwit: 22. ~ommon Sandpiper. 
/Restiliados del analisrs dr correspondencia dr la matriz de especies x estuarios. que miiesrm la disrribu- 
ción invernal de las diferentes especies de limícolas entre los estuariosporfugueses mas importantes (vbase 
el ta to  para mis información). TA - estuario del Tajo; CM - marismas de Castro Marim; AL - Ría de 
Alvor: FA - Ría Formosa; SA - estuario del Sado; M0 - estuario del Mondego; AV - Ría de Aveim: MI - 
estuario del Miño. l. Ostrem (Haematopus osiralegus); 2. CigUenuela; 3. Avoceta; 4. Chorlitejo Grande; 
5. Chorliteio Patinepro: 6. Chorlito Gris: Z vue/veuiedms: 8. Carrelimos Coniún: 9. Correlimos Zamoitin: 
10. ~orre¡hos ~ e i u d o ;  11. ~orre l imo~ Gordo. j2. ~or&imos Triddctilo (Calidris alba); 13. ~rciibebe 
Con~un: 14. Archrbebe Oscuro (Tringa erythropus). 15. Archrbcbe Clam. 16. Andarríos Gmnde (Tnnga 
ochroousl: 17. Zamoito Real: 18. Zamoiro Trinador (Numenius ohaeoous): 19. Amia Colinenra 20 Azuia . . .. u. 

~oli~h1t&'21. ~okbatiente; .~~. ~ n d a k o s  Chico. , 

Haemaropus osrralegus, Little Stint, 
Greenshank and Bar-tailed Godwit, characte- 
rized these southern Portuguese wetlands. 
Conversely, the group of estuaries of the 
Atlantic coast, including the Mondego, was 
not clearly distinguished by the presence of 
particular species, although the positions of 
Curlew Ntimenius arquara, Sanderling 
Calidris alba and Common Sandpiper Aciitis 
hipoleucos seemed to be more linked to these 
areas. 

According to Farinha & Tnndade (1994), the 
Mondego estuary only accounted for less than 
0.5% of the total number of wintering waders 
in the Portuguese areas for the period 1989-92, 
so that this estuary is in the third position 
among the four smaller estuaries and nas of 
Portugal (the others being Minho, Alvor and 
Castro Marim). This proportion increased to 
1.3% if data for 1994-96 are used instead, 
making the Mondego the second most impor- 
tant of the smaller areas, afier Castro Marim. 
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The increase in ranking of the Mondego 
should however, be attributed morc to a better 
coverage of the area during the wintcr counts 
than to a real increase in numbers. 

The composition of the wadcr assemblage of 
the Mondego estuary did not differ too much 
from those of other estuaries in the south tem- 
perate European flyway. Dunlin was found to 
be the main species present, as in many other 
sites along the Europcan coast (Cramp & 
Simmons, 1983; Smit & Piersma, 1989). The 
relevance for Avocet was not surprising eithcr, 
as the major Portuguese estuaries and rias 
(Aveiro, Tagus, Sado and Ria de Faro) are 
among the main wintering areas for this spe- 
cies (Smir & Piersma, 1989). In fact, wc belie- 
ve that the lack of records of important num- 
bers of this species before 1987 (see Rufino, 
1979; Rufino & Neves, 1986) is probably due 
to a deficient coverage of the area during the 
winter counts M o r e  1987, as large flocks ran- 
ging from 300 to 900 birds according to the 
years have been observed usually in the same 
arca of the estuary, since 1988. The relative 
importance of the two small plovers 
(Chamdriirs) in the estuary is also in agree- 
ment with the location of their main wintering 
areas in southwestcrn Europe (Smit & Piersma, 
1989). As to the seasonal occurrence of the 
several species, the pattern observed in the 
Mondego did not differ in its general trends 
from those rcported for other Portuguese areas 
(Bany, 1992; Encarna$tTo. 1993; Luis, pers. 
comm.). Moreover, this study reinforces the 
idea that the Portuguese estuaries, even the 
smaller ones, may be imponant stop-over sites 
during the migratory periods, particularly in 
spring, for the populations of some species, as 
the high numbers of Dunlin reached in April 
(which represents 60% of the winter census) 
suggest. This finding stresses the need of 
increasing the year-round counts in more 
Portuguese estuaries, particularly in the Tagus 
and Sado, in order to obtain a bener picture of 
the importance of the Portuguese coastal areas 
for the migratory populations of waders. 

Despite the presence of a large «salinas» 
complex in the Mondego, most waders used the 
mudflats as main feeding habitats. This sug- 

gests that the «salinas» probably constitute a 
complementary low-tide feeding area, which is 
in accordance with the findings of other aut- 
hors (Rufino el al., 1984; Vclazquez & Hockey, 
1992). The clear seasonal changes in the use of 
feeding habitats support this hypothesis. In 
fact, «salinas» were mainly used during the 
energetically demanding periods of spring and 
autumn migrations, whereas during winter its 
use was much reduced. A similar pattem was 
descrihed by Velazquez e/ al. (1990) for the 
Berg River estuary in South Africa. In winter, 
in contrast with Ria de Aveiro (Luis, pers. 
com.) or Ria Formosa (Batty, 1992), and Cádiz 
Bay in southern Spain (Perez-Hurtado & 
Hortas, 1991, 1993), few birds used the «sali- 
nas». The reasons for this are not clear. A pos- 
sible explanation is that the compaitive pressu- 
re in the Mondego estuary mudflats is not so 
high as to force many birds to move to alterna- 
tive supratidal feeding areas, as are the «sali- 
nas». Also, most of the exclusive «salinas» 
users (e.g. Black-winged Stilt, Rum are no1 
present in winter. Another possibility is that the 
«salinas» may fail in providing enough energe- 
tically-rich food, or perhaps most waders can 
take up enough energy only by feeding in the 
mudflats (by day and by night). Physical factors 
such as the water depth and the presence of 
vegetation may also influence the use of ihis 
habitat, at leas! for feeding, which is probably 
the case with regard to salhnarshes, where the 
bird presence was residual, and fishfarms, were 
no feeding birds were ever found. Further stu- 
dies should address these questions in detail in 
order to determine the importance of each fee- 
ding habitat for the waders, both in low-tide 
and in high-tide. This information mdy be vital 
for the implementation of correct management 
measures for the area. On the other hand, the 
importance of the «salinas» during the bree- 
ding period seems obvious, and was already 
documented by Jardim (1984) and Rufino & 
Neves (1992) for other Portuguese estuaries. 
Recent data indicate that, from the beginningof 
this decade, an average of 42 pairs of Black- 
winged Stilt and at least 30-40 pairs of Kentish 
Plover (minimum estimate), nested on tlie 
Morraceira lsland (Rufino & Neves, 1991; 
pers. obs.). 

The position of the Mondego in the multiva- 
riate analysis is consistent with its geographic 
location in the middle of the Portuguese 





LOW-WKIER USE OF TllE MONDEGO ESTUARY fWEST PORTUGAL) BY WADCRS ICIIARADRIII 9 1 

- , MARANI~~O, P. & PARDAL. M. A. 1993h. 
Human impact assesssment on the subtidal 
macrobenthic communiiy structure i n  the 
Mondcgo Estuary (Western PorNgal). Eslrrarine, 
Coosfal und ShelfScieiice. 37: 403-41 9. 
- , MARTINS, l.. TELES-FERREIRA, C. & CRUZ, S. 

1994. Population dynamics, life history. and pro- 
duction of Cyoikrriu corinuiu (Kroyer) (Isopoda: 
Anlliuridae) in !he Mondego cstuary. Portugal. 
Joirrnnl qf Cruslaceun Biology. 14: 258-272. 

Munins. T. 1993. Yaria(.No Pnrporol m s  Parlr6es 
de Ocorrfncia e TTóIicns de Alinienfa~Zo de Aves 
Limiculos no Esfruirio rlo Mondego (Porlirgal). 
Srru Relap?o com as Al1era~Üe.s no Dispu- 
nihilidudr drrs 1're.sa.s. Tese de Mcstrado. Uni- 
versidad~ de Coimbra. Coimbra. ~~~ 

- & FFXRAND DI: ALMEIIM. F. 1991. AVCS aquá- 
ticas do esluário do Mondcpo. dados preliinin3rcs 
subrc a sua ocorrEncia s distribuicio. Ciiticiu 
Biologica. Ecolo(~i. and ~~sfenror ic~ (Portirgal), 
11: 31-46. 

PARDAL. M. A.. MAROUES. J. C. & BECLAN.G. 1993. 
spatial distribution-and seasonal variation o f  sub- 
tidal polychaetc populations in the Mondcgo 
CsNarv íWcstern Porluilall. Cuhrers de Biolofiic - .  
hlur ih,  34: 497-512. 

- 
PIBRSMA. T.. DE GOELJ, P. & TULP. 1. 1993. A n  eva- 

luation of interiidal fceding habitats from a sho- 
rcbird penpective: towards rclevant comparisons 
between temperate and fropical mudflats. Nelher- 
Ian<ls Jo~,rn<rl ufSea Reseu~'c/i. 3 1 : 503-5 12. 

PEREZ-HURTADO, F. & HORTAS. F. 1991. lnformation 
about thc habitat use ofsalines and fish ponds by 
wintering waders in Cadiz Bay, Southwest Spain. 
CVuder Sludy Gmi~p Bullefin. 66: 48-53. 

-& HORTAS, E 1993. Actividad trofica de limi- 
colas invernantes en salinas y cultivos piscicolas 
de la Bahia de Cádiz. Bo~kna. Acru l'e>.feh~wru. 

PRnTeR, A. J. & LLOYD, C. S. 1987. Birds. In. J. M .  
Baker & W. J. Wolff (Eds.): Biologicul sio~?~<vs o/ 
esrrraries ond coasrs, pp. 374-403. Cambridgc 
University Press. Cambridge. 

RHOLF. J. 1993. NTSYS-PC: Nuarricul Tarorromr 
u i rd '~u l l i v~r ia fe  Analysis Svslen (Yri.sion l. 7j. 
Applied Biostatistics Inc. New York. 

RUFINO, R. 1979. Limicolo~ rm P~~rfiigul. Publica- 
c&s CEMPAISEA. Lisboa. 

- 1990. Confugef~~ de aves uqudica.s -1ni~rrno 
de 1987 e 1989-YO. SNPRCN, CEMPA. Lisboa. 
- 1991. Coniagcns deaves aquáticas invcrnantes 

-Janeiro 1991. Esledos de Biologiu e 
Consrivu#, do Nari~reza, 4: 1-3 1. 
- 1992. Contagens de avesaquzticas invernantes 

-Janeiro 1992. E.snrdos de Biologio r Conser- 
iq-& da Naturezu, 12: 1-33. 
- & COSTA, L. T. 1993. Contagens de aves aqua- 

ticas en1 Portugal. Janeiro 1993. Aim, 2: 51-67. 
- & Nevfs. R. 1986. Contagew de mes uqrrdli- 

cas - Juneim de 1986. Publicaqks CEMI'AICEA. 
Lisboa. 
- & - 1991. Rcccnsamenfo da popula~~5o de 

Perna-longa Hinianropus hirnai~lop~~.s em Poflu- 
gal. Aire, 2: 10-1 1. 
- & - 1992. The effccts on wader popula- 

tions o f  thc conversion o f  salinas into fish farms. 
In, IWRB (Ed.): ~íunuging Mediferrunean 
iveilandv und r k i r  hi~rls, pp. 177-1 82. IWRB. 
Grado. 
- & - 1995. Black-winged Stilt 1Jimanfr~pu.s 

liimunropus winiering population: rccent changcs 
in rnnge asid numbers. Wudei. S~rrdy Gwirp 
BU//eli~. 76: 40-42. 
- , ARAOJO, A,. PINA, J. P. & MIRANDA, P. S. 

19x4. The use o f  salinas by waders in ihe 
Algarve, South Portugal. Woder Sfudy Giwup 
Bullefin, 42: 41-42. 

SMIT, C. J. & PIERSMA. T. 1989. Numbers, midwin- 
ter distribution, and inigration o f  wader popula- 
tions using the East Atlantic flyway. In, H. Boyd 
& J. H. Pirot (Eds.): I:(18iva)~.s und rcsewr nef- 
worksfor watci. hids, pp. 24-59. IWRB Spccial 
Publication. 

VELASQUEZ. C. R., KALEJTA, B. & HKKEY, P. A. R. 
1990. Seasonal abundance, habitat selection and 
cnergy consumption of waterbirds at the Berg 
River Estuaw. South Africa. Osirich. 62: 109-123. 
- & HKK&. P. A. R.1992. The importance of 

supratidal foraging habitats for wadcrs at a south 
temperate estuary. Arde", 80: 243-253. 

WASIIINGTON, H. G. 1984. Diversity, biotic and 
similarity indices: a review with special relcvance 
to aqualic systems. Wulo. Rr.seurc11, 18: 653-694. 

ZAR. J. H. 1984. Biostufisticul Ana1)isis. 2nd. rd. 
Prenticc-Hall. New Jersey. 

. - - -  - 1989. Confagens de ave.~ nqrrafica.s - Jan/Fev 
1989. SNPRCN. CEMPA. Lisboa. 


