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PREFACE

This report features the results of field studieslartaken at the A Rocha Portugal field study egntr
Cruzinha, during the years 2005 and 2006. This been a challenging time in the history of the
organisation due to an unprecedented level of thoethe natural environment of our key study ard¢he
Alvor Estuary with Quinta da Rocha at its heartemdnding the focusing of energies on an appropriate
response. The new regime of land ownership andla@vent has also severely hampered access to a
large proportion of this area, curtailing a numbgongoing studies including the fortnightly momitw

of wader populations on the estuary. The leveltbéobird monitoring has also suffered, and weetgr
the lack of capacity to include a systematic listhis current report.

Nevertheless there has been some valuable resaadchonitoring undertaken and we are grateful to a
large number of visiting scientists, students aallinmteers who have worked with the A Rocha team to
make this possible. Bird ringing has continued tigloout the period with at least one weekly session
the Cruzinha grounds (except for August 2005), amote concentrated effort during the autumn
migration periods. Storm Petrel ringing-based redeawith the support of Earthwatch volunteers ktoo
place again in early summer of both years, andigeolvthe opportunity to welcome back Rob Thomas,
Colin Beale, Mark Bolton and other former Cruzithkam members and old friends. This report carries a
summary of ringing statistics and reported contifotsn the two years. Four other bird studies are
featured in the following pages, two by Europearuvitary Service volunteers: Anouschka Hof from the
Netherlands studied the local Little Owl breedingpplation, and Emma Rosenfeld from Cardiff
University looked at the effect of capture and Heagdon nesting Kentish Plovers. The latter studiitb

on previous research and monitoring on this andh&ndkey species for the estuary, the Little Tén.
update on the status of both birds is included Hwrentern Karina Sousa. Karina’s project involved
practical action with the help of the local comntyrio protect nesting Kentish Plover colonies, aggal
approach that we would like to widen in the futuviartyn Lings’ winter survey of waterbirds at Abdza
follows earlier recording in this area describedhea 2004 Observatory Report by Willem Schereshis
current report Willem reviews sightings of wrynecksd woodpeckers over the years. Willem’s regular
visits have continued through 2005-06, and invéyialrn up the most interesting bird records of the
year.

Further afield A Rocha completed its contributiam & GIS-based environmental inventory of the
Guadiana Estuary, funded by the European Commanitlyled by Faro University. This adopted habitat
mapping methods employed by A Rocha at the Alvaud&y by Anouschka Hof and Helen Baker before
her. A brief report is included within these covdrsthe Monchique Mountains study area, A Rocha'’s
latest research has been on the recovery of diffgriant communities following the forest fires 2003
and 2004. This was led by Will Simonson and infeatricia Santos, with the help of Ruth Mitchelltioé
Centre of Ecology and Hydrology. The work continueth further data collection at the time of wrigin
but the interim results are presented by Patricidhis report. With some inclusions on other animal
groups — bats and marine invertebrates — as wellsisdy of sea lavenders and the latest on théhera
we hope that you find this Observatory Report skatiug and informative. | am grateful to Dr Penny
Wolff for reviewing its content and making substahimprovements to the text.

Please do join with us in seeking the continuedisal of the priceless wetland ecosystem of Alvbthés
south-west corner of Europe.

The Editor, on behalf of the A Rocha Portugal team
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MONITORING THE LITTLE OWL ATHENE NOCTUA
ON QUINTA DA ROCHA

Anouschka Hof

Introduction

Althoughthe Little Owl Athene noctu# widespread in Europe, Asia and North Africagnany countries
its numbers appear to be declining (eg Willeetsal, 2004; Stroekeret al, 2001; Plantinga, 1999; A
Rocha Czech, 2006; Kitowski 2003; Birdguides, 200&jhorskiet al, 2006). As a result, within Europe
the Little Owl is considered as a ‘Species of Eeayp Conservation Concern’ (SPEC), with a declining
‘European Threat Status’ (Tucker & Heath, 1994yan Nieuwenhuyset al 2001a). The general theory
for the declining number of Little Owl individuais (among others) based upon the impact of changing
habitat and land use (eg Plantinga 1999; Stroekah 2001; Martinez & Zuberogoitia, 2004). Some 75%
of the European population occurs on arable lardl immproved grassland habitats (Tucker & Evans,
1997, in Van Nieuwenhuyset al, 2001a), which makes them vulnerable to habitaingks. However,
unpublished research carried out by A Rocha Poltsigaws that there is a relatively high number of
Little Owl individuals in the area of Ria de Alvam the Algarve, Portugal. Tron (2003) estimated the
density of Little Owls at 0.4 individuals per haet440 individuals per kf) at Quinta da Rocha during a
short survey, which is an exceptionally high numi#cording to Groen (2004) the optimum site for
Little Owl would be a site that has:

an open to half-open landscape with a variety oftséind rough vegetation
a sufficient number of nesting places in treeswldings

the presence of numerous species of prey

a sufficient number of places for the bird to gst, feed and look for prey
no use of insecticides and pesticides on the land

little to no competition for nesting places anddaesources, and

little to no predators in the near surroundingthefterritory .

Quinta da Rocha appears to meet a good numberesé tprerequisites, and therefore might be able to
hold a fair number of breeding pairs of Little Ovdurther research was carried out to obtain a more
accurate estimation of the current status of Lidlel in the area, in relation to the habitat anidlase.
The status of Little Owls in the Ria de Alvor wasmpared with other regions in order to obtain more
knowledge about the aspects that play an importadatin the declining numbers of the species, and t
draw conclusions on which conservation approachightnensure the continuing survival of the Little
Owl population at Quinta da Rocha in the contexXtinfl use change trends.

Methodology

The study site

The research area, Quinta da Rocha, encompassdse2des and is located within the Ria de Alvor.
Geologically Quinta da Rocha primarily consistdimfestone and red sand soils from the PleistocAne.
GIS-based habitat and land use map of the Ria derAkas used to quantify the habitat types and
landmarks that were suitable for Little Owl. Theshocommon land use type in the area was long term
fallow or pasture land (37%), followed by arable strort-term fallow land (13%) and by orchards of
almond, fig and or carobs (12%). Low density mixe@dhard on arable or short-term fallow land is also
present at a high density (10%). About 9% of theaas used by houses and gardens. There are nusnerou
perches throughout the whole area such as oldibgddhigh stem trees and telephone wire poles.
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The estimation of the breeding population

To get uniformity in the data the methods and eahsised by Tron (2003) were used. Another three
transects were laid out to cover the whole of Quith Rocha (Figure 1). Transect 1 was 1250 m long,
transect 2 was 2750 m, transect 3 was 2000 m ransect 4 was 1550 m. The survey points used by Tro
(2003) were revised as the distance between eagbyspoint seemed short (on average 250 m.). The
detectability radius around survey points commamed is 400 m. Although calls beyond 400 m are
generally considered not to be heard, survey peowetg laid out about 500 m apart from each othbis T
was based upon the finding of Centili (2001) théf63of the calls were heard beyond 450m of the surve
point. In addition it decreased the possibilitytthadividual owls would follow the observer or thie
same individuals would be recorded from more tha@ survey point (Forsman, 1983; Centili, 2001). In
order to obtain the survey points, the map of tlea avas overlaid with a grid of squares of 500 b0

m. The survey points were positioned on accessiites as near as possible to the centre of therasju

Figure 1 Habitat map of Quinta da Rocha
showing the transects.

Each transect was traversed at night once a week fr
mid-February until the end of March, and four tinoesr
consecutive days during the pre-breeding seasaimeat
start of April when males normally are displaying
| territorial behaviour. Additionally, the territoge are
usually more or less definite at this time. A totdl 27
fieldwork days were undertaken. 12 of these dayereul
two transects and 15 days covered one transect. The
fieldwork was carried out from 9.00 p.m. until 10.9.m.,
when the calling activity is highest (Exo (1989)Centili
(2001)). At each survey point, the procedure stiangh a

. minute of listening and recording of the calls thatre
heard. This was followed by broadcasting the taniat

¢ call of the male for about 45 seconds. During the
& following nine minutes the responding owls wereorded

i on the map. The equipment used was a Sony tapedegco
with a Sennheiser microphone borrowed from the @ent
for Ecology and Hydrology, UK, and a Sony minidisk
device with an external microphone. The programme
Audacity 1.2.4 was used to store and analyse the
sonograms.

In order to identify in which habitat type the owisere
located and to minimize possible double counting of
o individual birds, the distance from the observersttie
calls of the owls, and the direction of the callggre

0 375 750 1125 1500 Meters estimated at the survey points. The data was stored

L I | 1 |
ArcView GIS to estimate the density of Little Owhdditionally, it was noted whenever owls respahde
with the territorial call or with an alarm call.rfgie only male owls display the territorial callfritories
can only be defined by these calls. Owls displayhregalarm call were also drawn on the map to abtai
additional information about the total number dttlei Owlsin the area.
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Climatological data such as moon visibility, clocmver, and precipitation conditions were also rdedr
since the weather can have an impact on owl agii@vanson & Nigro, 2000).

Defining the territories
The defining of the territories was based upon rifade territorial calls. If individuals were obsedve
flying, the calls made by that individual both bef@nd after its flight were taken into accountéfine
the territories. Calls were considered to come fe@parate owls if they were heard simultaneously or
they clearly came from different directions. Nehetess one can never be 100% sure that calls heard
from different directions, if not simultaneouslygme from different owls. This might lead to an ever
estimation of the amount of territories. Additidyathe female is able to display a call which midpet
confused with the territorial call of the male, risfere different recorded calls could come from e
and female belonging to the same breeding pairgclwinight lead to an over-estimation of the number o
breeding pairs. To compensate for this over-estonaa buffer zone was created to cluster obsemati
into unique territories. Buffers of 50 m were pld@round each territorial call. Based on the amaiint
overlap of the buffers and on the days the terataralls were heard, different territories werdimied.
The presence of a territory was based upon a mmiwiuthree territorial calls recorded on differelatys
within the same cluster.

Results and discussion

The playback method

Due to the high density of Little Owla the area, it was not certain in every case wdretie call came
from individual A or B. However, in some cases tad of an individual was so distinctive that it sva
possible to recognise particular individuals byirtleall. Furthermore, owls that had their territ@gjacent

to each other often both responded to a broadcastiedin this way the different territories couibe
defined with some certainty. Great care was takeavbid double counting individuals when using the
playback method. Nevertheless, one can never leedeuble counting did not take place at all. Thenesf
the amount of territories defined based upon tlaglEck method is only an indication of the numider o
territories in the area.

A total number of 17 territories were defined usihg playback
method. Figure 2 shows the position of these tereis. The exact
size of the territories could not be estimated daelack of
observations. The territories displayed have beefined by
connecting the buffers around the outer observatioh each
individual. On average a territory was defined lkdasm seven
different observations. The map must be regardeanamdication
of the number of territories in the area rathenthe indication of
the size of the territories.

GIS analysis of the results indicates an estimattkity of Little
Owls on Quinta da Rocha of 6.44 territorial males pef,kmhich is
comparable with other findings in the Mediterraneagion (Génot, A =
1997; Tomé unpublished in Tonmet al 2004), but considerably
higher then in the rest of Europe (various refeesmted in: Génot
(1996) and Vogrin (1997), see Table 1). :

Figure 2 The territories of Little Owbn Quinta da Rocha. ™

L] 3rs TH0 1125 1500 Meters
| 1 1 i |
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Table 1 Published average Little Owl densities.
'summary and references by Génot (1996)
“summary and references by Vogrin (1997)

Country Area I(Sirzlging males/ Pairs/ kn? Reference
m

Yitaly Pav 1.1 Cesaris 19€
“Slovak republi Michalovce distric 1 Dankoet al. 199¢
L2polanc Mazowsze lowlan 1.4 Dobrowskiet al 1991
Austrie Burgenlan: 1.t Dvoraket al 199z
Yitaly Po plair 9.2-11 Estoppey 19¢
'German 1.2-1.7 Exo 198
Polanc South Podlas 0.4 Fronczaket al. 1991
The Netherlanc  Betuwe 2.1 Fuchs 198
Franct 10 area 0.21 Génot 199
Austrie 5 area 0.0¢ llle et al 2001
'German Upto 5.6 lliner et al. 198¢
L2polanc Kampinos Nationa 0.€ Kowalskiet al 1991

Park
“Croatie Southern Bohem 0.2¢ Pykalet al. 1994
'German Eas-German 0.1 Schénn 198
Czech Republ 27 area 0.12 Schrépfer 200
Portuga Cabeca da Set 7.C Tomé unpublished i

Toméet al. 2004

Portuga S. Marcos di 2.3 Tomé unpublished i

Atabueir Toméet al. 2004
Belgiun Flander 1.2 Van Nieuwenhuyset al.

1990

Sloveni: Dravsko poljt Upto 0.4¢ Vogrin 199°

Individual call recognition
All owls that responded to the playback were reedrdlrhe sonograms of the recordings were analysed
and 11 of the 17 different owls could be distingeis (Figure 3).

Figure 3 Little Owl sonograms.
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The results showed that it is important that a sallecorded for a substantial length of time toidv
identifying one call as two individuals. This cae Hlustrated by the following example. Figure dwsis
three sections from the recording of the same iddal (owl number 10). This individual changed fram
territorial call (t = 0) into an alarm call (t = BOThe frequency that the owl displayed a call wgmtand
the exclamation within the call changed. The calldssplayed at t = 40, which still sounded like a
territorial call, could have been wrongly identtfi@as coming from another individual when compared
with the call displayed at t = 0.

Figure 4 Sonograms of owl number 10 changing from a terdt@all into an alarm call.

1.0 Tattitarial call
05 t=0ceconds
0.0
a5
A0
1.0 t =40 seconds
0.5 1
00
=05 1
-1,
1.0
Alarm call
0,5 4 1= 80 zeconds
0
0,5 1
-1.0

Not all owls were recorded satisfactorily due tatiah difficulties with the equipment and logistica
problems such as access restrictions to certaasanehich caused problems in getting close enooidhet
calling owl to achieve a clear recording. Othesme®s for the lack of a clear sonogram were theepices

of noises from passing cars, barking dogs, othefsbicrickets and so on (see Nr: 3 or 5 in Figyre 3
Another problem was caused by the fact that onrakgarvey points more then one owl displayed & cal
Clear sonograms could therefore not be obtaineh fseveral individual owls. However, once such
logistical problems are overcome, using this metsedmed promising in identifying different owils.
Especially in combination with the traditional pteack method, Little Owl densities can be estimated
with a high level of certainty.

Conclusion

The estimated high density of Little Owls on Quin Rocha, 6.44 territorial males per%might be
due to several reasons. Research by Van Nieuwealetiyd (2001b) states that high stem orchards and
grasslands have a positive effect on the presehiciétle Owls and the fact that they favour medium-open
and medium-closed landscapes. A positive effecthendensity of Little Owls was also shown by the
presence of linear features such as hedges, wahlsher of fence poles, tree lines etc. (Fuchs 198@&n
Nieuwenhuyseet al, 2001b; Van Nieuwenhuyse & Beckaert, 2001). Otlesearch suggested that farm
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buildings might have a positive impact on the pneseof Little Owls (Bretagnollet al, 2001 in Van
Nieuwenhuyset al,2001b). All these features are present at QuiatRatcha.

A large number of possible nest sites can be fanrttie area due to the high number of suitablestree
12% of the area consists of orchards of almond,afig or carobs with many old and or dead trees.
Suitable places to build a nest could also be fanrmmhe of the at least seven ruins on Quinta dehRo
Furthermore, there are a large number of perchess(t telephone poles and wires) and the land
management is mainly extensive with 37% of land k@es been classified as long-term fallow or pastur
and 13% of land that has been classified as sbort-fallow land or arable. In addition to the agwdr
suitability of the habitat to sustain a high numbet.ittle Owls the high density might also be exiped

by the fact that the majority of the territoriesres@robably occupied by owls that have been prasdahe
area for many years. It has been shown elsewhatéhé territory size is on average smaller forsothbt
occupy the same territory for many years than e&waeomers.

Currently there is a healthy population of Littlev[S on Quinta da Rocha, nevertheless this populaso
subject to changes in relation to its environménlack of suitable habitats to nest and to huntrse&
have been the cause for the majority of the dewimumbers of Little Owls throughout Europe. Theslo
of ruins, perches and old orchards, and the irfieaon of land management, could have a profound
effect in the future on the population of QuintaRlacha.
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THE STUDY AND CONSERVATION OF KENTISH PLOVER CHARADRIUS ALEXANDRINUS
AND LITTLE TERN STERNA ALBIFRONS
AT THE ALVOR ESTUARY

Karina Sousa, Renata Medeiros, Jane Hayden & RubeHeleno

The following report is based on a poster presented
at the Fifth Ornithological Congress of SPEA,

Oeiras, March 2006. It describes the application of
the methodology described by Hayden & Heleno
(2005) to the monitoring of Kentish Plovers and

Little Terns in 2005, and places the results in the
context of long term trends and a novel

conservation approach.
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of significant impact on populations of these
birds (Barton, 1996; Miller, 1997; Medeiros et
al, 2006).
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In the Alvor Estuary both these species nest in

T e . three distinct types of habitat: dunes, salt
IS | e e marshes and salt pans. A Rocha has developed
R e st S S e . various projects monitoring the breeding

populations, although involving a number of
different methodologies.

Given the increasing concern, resulting from
recent studies, over the negative impacts on
these species (Beale & Monagham, 2004), a standardintrusive methodology was developed in 2004
for Kentish Plovers based on observance of bircaielr. This is described in the 2004 Observatory
Report (Hayden & Heleno, 2005). This current agtickports on the application of these monitoring
methods in 2005 for both Kentish Plovers and Lifflerns, as well as the instigation of protection
measures for breeding areas, supported by an aesmeaising campaign targeted at the local
community.

Methods

The monitoring methodology used in this study isdmaon observing, from a distance at fixed view
points, the behaviours and locations of birds wrsalygest nesting activity. Developed initially fibie
Kentish Plover, the approach proved advantageought® monitoring of Little Terns; in this year’s
application, howevedetailed records of the latter species were nd¢ciald.
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The five study areas within the Alvor Estuary Nat@000 site are as given in Hayden & Heleno (2005).
These cover the majority of the total nesting arethe two species. Six visits were undertakenugho

the breeding season at intervals of 21 days. Sanegs were observed for between one and two hours
with binoculars and telescope. The behaviour aldowas registered as: not territorial, territo(ddfence

of territory, male displaying, pair), bird incubagi, adult with chicks, or chicks without a paremtight.

The size of chicks (small, medium or large) was aéxorded.

At the end of these visits, data was mapped angsethusing a GIS, and the following were determine
- The number of territories (nesting pairs)
Maximum number of individuals
Number of chicks produced
Number of chicks that fledged (based on the sizé®thicks).

The following were then calculated:
Chick production (number of chicks/number of temigs)
Fledging success of chicks (humber of fledglingaltoumber of chicks)
Reproductive success (number of fledglings/numbégratories).

The data were analysed by t-tests (differencebenmeasured variables between years and habaats),
Pearson correlations (number of territories, numdfemdividuals, number of chicks and number of
fledgelings). Data analysis used the programs AreMand SPSS.

Box 1 describes protection measures for the dursedomg colonies, initiated as an activity
complementing the monitoring work of 2005.

Box 1
Protection measures were undertaken in collaberatith SPEA, with the support of Portimad and Lagos
Councils, EMARP (the local water company) and Hd#dridien. Targeting Meia Praia and Alvor
beaches, fenced exclosures were created aroumdatimeconcentrations of nesting birds. These cosbist
of single ropes strung between short wooden pdstsrmation boards were designed by students in
schools in Lagos, and the Bom Samaritano childreaiee in Alvor. These were placed along the fences,
an activity involving the students, parents andcheas. A pamphlet on the two birds and their

conservation importance was also designed andiiit#d to people using the beach. Information Eanel

were furthermore placed at the access to the beadmeerned.

Results

Despite the oscillations (accentuated by differenicemethodology), the values presented in Figure 1
suggest a stable population of Kentish Ploversen Alvor Estuary between 1991 and 2005, remaining

above 40 pairs. The same cannot be said for itlen whose numbers in some recent years indicate a
very threatened local population. However, in 2@808ne 16 Little Tern pairs were estimated (nine on

beaches and seven on salt pans/salt marsh), wepresents a good increase in relation to previous
estimates.

The number of Kentish Plover pairs did not varyngigantly between 2004 and 2005 (t=0.6, P=0.5dj, b
there was a decrease in the number of pairs oralhigpans and salt marshes (Table 1), probablyt@ue
the dry conditions of 2005. In general the locaitsaof territories followed similar patterns inethwo
years (Figure 2). The number of chicks producedpeér, the fledging success and reproductive sgcces
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were higher in 2005 (Table 1) but the differencesMeen the years was not significant (all being2<1
P>0.25).

Figure 1 Estimates of the number of breeding pairs of ksénPlover and Little Tern in the Alvor
Estuary, 1991 — 2005.
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Table 1 Number of pairs and different success measur&enfish Plovers in two types of habitat, 2004
and 2005.

Number of Procéﬁic(;[ll((;n of Fledging succes Reproductive success
pairs ) . % %
(chicks/pair)
2004: 2005: 2004 :2005 2004 : 2005 : 2004 2005
Beaches : 19 ! 20 07 :11: 200 : 364 15.8 40.0
Others 33 23 13 117 9.0 28.9 12.1 47.8
Total 52 43 11 14 121 : 31.7 13.5 44.2

Figure 2 Kentish Plover territory locations in the Alvostdary, 2004 and 2005.
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There were no significant differences in the meagwariables between the two habitats (all t<1.3,
P>0.22). Strong positive correlations were foundugetin the number of territories, maximum number of
individuals and number of chicks produced (all 85©<0.006).

Conclusions

The methodology used in this study has the advastagnot being intrusive, not causing any riskhi
birds or eggs, demanding relatively little timedamot requiring specialised personnel. The maximum
number of individuals could be a good indicatothe reproductive population in situations wheris ot
possible for the latter to be determined. In thture, the methods should be adapted to obtain more
detailed data on the Little Tern.

The protection of the colonies worked well in teraisengaging and involving the local community, and
raising awareness of the conservation needs dimbdird species. It could also have been a camting
factor in the slight increase in the success indrsafor Kentish Plovers and Little Terns in 2005.
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A WINTER SURVEY OF WADING BIRDS AND WATERFOWL IN TH E ABICADA
WETLANDS OF THE ALVOR ESTUARY

Martyn Lings

Introduction

In November 2005 A Rocha undertook a survey of -avietering wading birds and waterfowl on the
Abicada wetlands. A Rocha has been conducting qurdeys within the Ria de Alvor for over twenty
years including observations of Abicada. An articléhe 2004 A Rocha Observatory Report summarised
the records of all the bird species that have lss&m within this locality (Scheres, 2005). Howewer,
systematic study had ever been undertaken to estahke abundance and migratory movements of over-
wintering waterfowl and wading birds on this marsh.

The Abicada wetlands are located on the furthesteea side of the Alvor Estuary. It is bounded bg t
Alvor/Montes de Alvor shoreline and town to theteaisd estuarine mud flats on its western flank. The
area comprises freshwater and saltwater marshlamdisan artificially created saline lagoon. Studies
2004 (Simonson, 2005) established that the freshwatarshland is a hydrologically isolated unit.
Observations of the lagoon water levels during $higly (2005/2006) indicate that they are reguléed
sluice gates within the dam.

The marshlands were once cultivated for rice (ullE988), but unsuccessfully, and have since been
periodically grazed, although not in the past tveang. The lagoon was probably created to facilifate
irrigation of the rice paddies that were establisirethe 1960s and subsequently abandoned.

The purpose of the study was to:
- Identify the different bird species utilising theea
Ascertain their abundance
Monitor the phenology of migrants’ movements
Make management recommendations for maximisingptitential of the site for over-wintering
birds.

Methodology

The survey was conducted by following a single geanh that runs along the raised bank between the
marshland and the lagoon, permitting monitoringoth habitats simultaneously. The survey area was
broken into zones to minimise the risk of repeaintmg and, potentially, to build up a better id#a
spatial distribution of the bird populations (segufe 1). These zones were distributed acrossatip@oh

and marshland habitats. Monitoring was undertakerea week to track the arrival and departure of
different species. The survey was carried out gh tide and in good visibility conditions. Howevar,
was soon discovered during the survey that the ingeand closing of the sluice gate was a more
significant factor in determining water levels thie tides and consequently lagoon levels wereinvgry
considerably between surveys. From the fifth coamivards, therefore, this variable was recorded by
visual estimation of water levels.
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The spotting and identification of species was uradken using x30 wide-angled telescope and 8x42
binoculars. The recorded location of birds ideatlfin the air was based on where they took off frim
this was unknown then the bird was noted as a #yov

Figure 1 The Abicada study area showing the six recordonmgs.

Results

The numbers of waders and waterfowl! recorded frawdhber 2005 to March 2006 are given in Table 1.
Figures 2 and 3 depict the numbers of two migrattabling duck species - Tedr{as creccaand
Shoveler Anas clypeath- recorded on each survey to show their phencédgnovements. Figure 4
compares total wader numbers present in the lagntagoon water levels during the survey and Fidgure
shows the total numbers of birds recorded on eanley. Although surveys were carried weekly, thg da
of week varied according to weather, tides and rotoastraints, and the charts reflect this timenspa
distribution.

Some high winds were encountered during the sumaking identification of birds more difficult and
probably forcing birds to seek cover, thus incnegshe likelihood of them not being counted. Thievey
days affected in this way were 11.01.06, 30.01006)2.06 and 06.04.06.
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Figure 2 Overwintering totals of Teanas creccpat Abicada.
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Figure 3 Overwintering totals of ShoveleAas clypeatpat Abicada.
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Identification of the bird species
A total of 10,351 birds of 31 species of wader arader fowl were recorded during the study with the
highest numbers recorded on the 20.12.2005 (Figurdhe study site contained most of the typical
species associated with a saline lagoon and madslaeea, with the notable exception of Whimbrel and
Curlew. Teal and Coot, were the most abundant spdollowed by Shoveler, Dunlin, Avocet and Black-
tailed Godwit. Other species of note were a flo€EkSpoonbill and a group of Little Grebes that were
present throughout most of the survey period. Withe area there were some distinct species disitvib
patterns, which are described below accordingécstk zones; (also see Figure 1).
Marsh zone 1Sparsely populated with a few Little Egrets andasganal Redshanks.
Lagoon zone A1Small numbers of medium-sized waders - Redsh@n&enshank, Grey Plovers,
Ringed Plovers, Kentish Plovers - and Little Egretsye found, mainly roosting, amongst the
small islands, whilst the open water area was feadby Little Grebe and sometimes Coot with
small numbers of Shoveler and Teal.
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Figure 4 Total numbers of waders using the lagoon compardayjoon water levels.
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Figure 5 Total numbers of waterfowl and waders present ¢ sarvey.
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Table 1 Total numbers of waders and waterfowl overwimgt Abicada.

glg|g8|lg| 8|18 8|8|8|8|&|8|8|8|&8|8|8]|3¢
dlg|gld| 2| zl8leg|lelg|le|lelgl|le|elg|g|g]|s
818|883 | | |29 8|5 883|884 3|8&8]8
E|E| S| 8| 8| 8| 8| S| S|8| 8| E|S|8| S |S8||T|E
Bird species ~ ~ = P = P = P == ~ = 2 2 2 2 2 2 2
Tachybaptus ruficollis Little Grebe 5 5 8 6 5 g B 1D 7 9 8 6 8 2
Phalacrocorax carbo Cormorant 8] 28 44 1§ 18 b 15 8 10 1 3 17 |19 15 | 123 9 1
Buaulcus ibis Cattle Egret 39 ]
Egretta garzetta Little Egret 2 5 15 5 13 1 [ L i 6 3 4 5 13 6 8 16
Ardea cinerea Grey Heron 11 14 19 14 1p 15 12 L7 P4 19 20 8 215 8 1 8
Ciconia ciconia White Stork 12 89 2
Platalea leucoroca Spoonbil 12 | 10 8| 16| 19| 10| 12| 21] 2C| 30 25| 21| 20| 22| 27| 26| 18| 18 9
Anas penelope Wigeon 2
Anas streper Gadwal 1
Anas crecca Teal 31| 27| 107 166 220 24 339 1p3 137 247 89 937 |2234 | 156] 17| 108§ 3
Anas platyrhynchos Mallard 13] 13 1 3 23 1 14 19 16 9 13 8 P4 [13 26 |114 | 14| 17
Anas acuta Pintail 1 2]
Anas clypeata Shoveler 3| 87 50 119 10Ff 14 1Y5 b8 44 198 52 [12&2 |1 54 64| 30| 46 249 4
Gallinula chloropus Moorhen 1 2 2
Fulica atra Coot 107 83| 127 11§ 18p 147 163 145 188 149 84 838 39 16 5 1
Himantopus himantopus| Black-winged Stilt 1 2 1 2 i y p B ¢ 3 5 3 10 5 67| 11
Recurvirostra avosetta | Avocet 38| 31 23| 16 5] 5 54 99 59 6 B4 59 57 |34 173 5 2
Charadrius hiaticula Ringed Plover 14 11 38 6D 16 9 4 P8 5 33 6 (24 12 20 9 9
Charadrius alexandrinus| Kentish Plover 4 1 4 4 il
Pluvialis apricaria European Golden Plover 1 6
Pluvialis squatarola Grey Plover 9 3 5 q 1] 18 B 5 15 4 13 119 4 2 1 1 21
Vanellus vanellus Lapwing 13 13 17 27 3
Calidris ferruginea Curlew Sandpiper il
Calidris alpine Dunlin 6 4 8 43| 258 134 b 106 112 70 1 1 17 2 2
Gallinago gallinago Snipe 1 1
Limosa limos Black-tailed Godwi 3 6 10< 76 7 71 72 33| 34| 55| 29 69 [ 11
Tringa tetanus Redshank 13 14 1Y 1B 53 25 13 9 B0 25 20 41 | 19 651 20| 13 8
Tringa nebulari: Greenshar 2 1 4 7 5 2 1 7 3 4 4 4 10 6 9 12
Tringa ochropus Green Sandpiper 1
Actitis hypoleuca Common Sandpiper 4 L i L 2 2 2 2 1 3 2 2 5 1 1 23
Arenaria interpres Turnstone 1 4 3 4 [ L Il u 1 1 1
Unknown Unknown 1 2 1 1
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Marsh zone 2The mixture of shallow pools and good vegetatiomer within the western
side of this zone created a definite hotspot thas \particularly preferred by Teal, Mallard,
Spoonbill and Grey Heron. The majority of the Madland Grey Herons recorded were within this
area as well as large numbers of Teal. The Spdsrdstillated their roosting between here and the
lagoon islands.

Lagoon zone 2When the lagoon was at higher or medium wateglteit was favoured area
for Shoveler, Teal and Coot, although Coot werenibto frequently move between zones two and
three. At lower water levels, when areas of mudflaére exposed, Spoonbill, and high numbers of
Avocet and Black-tailed Godwit heavily utilised theea. The islands were used for roosting by
Spoonbill, Avocet, Black-tailed Godwit and Cormatan

Marsh zone 3 Low numbers of birds were found in this zone, mhaiMallard and
occasional Teal, Shoveler, Redshank, Ringed Plawveriapwing in the earlier part of the survey.

Lagoon zone 3Abundance and species composition in this zone w&ongly linked to
water levels. Low water exposed extensive mud #athe back of the area, which supported large
numbers of small waders, particularly Dunlin. Agtmer water levels Coot would often be found in
the area.

Comparison of these results with a bi-weekly wantemt of the rest of the Ria de Alvor indicates
that this study area is the prime site for Teabu@lter and Coot, with consistently higher numbers
of birds than the rest of the Estuary area. At lowater levels, which permit medium and smaller-
sized waders to feed, Abicada contains the highastbers of Avocet and significantly high
numbers of Dunlin and Black-tailed Godwit compatedhe rest of the Ria de Alvor. It is also the
favoured roosting location for Spoonbill.

It should be noted, as a limitation of the surviinat it is unlikely that every bird in the area is
recorded in any one count due to birds hiding m tkgetation. Certain species such as Mallard,
Snipe and Stone curlew (not recorded in this syraey particularly susceptible to this bias.

Monitoring of the phenological movements of the magnts

Due to their abundance, Teal and Shoveler weresfigzies most easily scrutinised for their
movements. These species migrate from northern vaestern Europe to overwinter in the
Mediterranean. The study determined that they edrin high numbers in late November. Teal
numbers continued to increase until mid Decembelev8hoveler numbers generally increased up
to the first week of February. Following this theeaall numbers steadily declined as they began
their return migration and by the beginning of A@li the Teal and the majority of the Shoveler
had left. Figures 1 and 2 show quite large fluctuest of numbers within these general migration
trends. A plausible reason for this could be thatlds are frequently moving between local feeding
sites within the Algarve. A second hypothesis &t ttilue to severe weather conditions more birds
were driven further south seeking a more tempelateate and thus temporarily boosting numbers.
Research into Teal wintering movements supportsttieory. Teal have been noted to shift south
from northerly wintering grounds including Britaignd the Netherlands when severe weather
conditions occur (Cramps & Perrins, 1994). In ielatto Shoveler fluctuations this hypothesis is
less likely to be the cause. Research demonstitzesentral and south-east European and Russian
breeders usually overwinter in the Mediterraneasirbao changes in weather conditions in
northern or central Europe are unlikely to affasters at Abicada (Cramps & Perrins, 1994).

Coot recorded during the survey are most likelpeaesident although some may have been forced
south by cold weather to the north (Cramps & Psrrit®94). The survey also showed the gradual
departure of Coot, as by mid February their numbense decreasing and by mid March they had
moved on, probably inland to breed. Migration pateof Avocet and Black-tailed Godwit are
somewhat obscured by the changes in water leveltéhaporarily boosted and lowered numbers.
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However it is possible to see a gradual overallideén Avocet numbers from the end of February
to April as they returned north to breeding grourBiack-tailed Godwit numbers appeared to be
more susceptible to changes in water levels ma&imaysis of migration more difficult. Despite
this, there is an obvious steep decline in mid Matttat may reflect spring migration. This
hypothesis correlates with research indicating thiggration peaks between late February and mid
March (Beaudoin & Cormier, 1973) and also with srasalysis of A Rocha’s March wader count
data from the last four years that depicts a smiiénd of spring migration in late March.

Effects of water levels on numbers of birds usirdgetsite

Initially the study was to be carried out at higtetso that water levels wouldn’t influence theadat
collected. However by the fifth survey it was netidhat the sluice gate within the dam, and not the
tide, was the biggest controlling factor in thediiof water in the lagoon. From this point onwards
the water level was recorded to ascertain whethgad an influence on the numbers and variety of
species using the lagoon. Figure 4 shows the notalber of wading birds recorded in the lagoon at
different water levels. At low water levels therasvan average of 363 wading birds compared to
just 78 at medium and 32 at high levels. This repmés an increase of wader numbers of over four
and half times from medium to low water levels, avér ten times from medium to high levels. A
possible bias in these figures is that between Dedember and mid February, when highest
numbers of migratory birds would be expected, tiveeee four surveys at low water levels, only
three at medium levels and none at high levels.

Conclusions

The study has highlighted the fact that the Abicagdands are a locally important site for winter
migratory wildfowl and waders. Within the context the Ria de Alvor, Abicada consistently
supports the highest numbers of Teal, ShovelerGout and at low water levels, it also provides
locally significant feeding habitat for waders, foarlarly Avocet, Black-tailed Godwit and Dunlin.
It is the best site in the estuary for SpoonbiteTstudy followed the arrival and departure of the
overwintering birds and observed that they followedmal migration patterns.
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WRYNECKS AND WOODPECKERS ON QUINTA DA ROCHA

Willem Scheres

Introduction

Much information regarding four species of the Woecker family has been gathered over the last
20 years through intensive bird surveys conductétiinvthe Quinta da Rocha study area by a
number of different people. The records referredntohis article originate from the Systematic
Lists of Birds and Ringing Reports in the A Rochlas€rvatory Reports for the years 1986 — 2005
plus further records from the personal files of dl¢hor. This article describes and comments upon
these records.

In Figures 1 and 2 show the total number of rectnals the period 1986—-2005 for each month (the
“record-sum”) for the Wryneck and the three otheenmbers of the Woodpecker family (Lesser
Spotted, Greater Spotted and Green Woodpeckematbeely.

Figure 3 illustrates the proportions of all obséoss (total = 111) of this bird family in the ped

in question attributable to the different specléswo or more individuals visited the study area o
one day then each individual is considered as eoerd. Also, if one individual stayed several days
in succession within the Quinta da Rocha area, #aeh day this individual is seen is considered as
a single record.

In the following descriptions, comparisons are maité the occurrence of the four species at the
Tagus Estuary (Leitéet al, 1998) and in Portugal as a whole (Moeteal, 1997; Rufino, 1989).
Also data from thé\tlas of Wintering Birds in the Western Algari@olton, 1989) are referred to.
The four species are described and discussed lgarext pages, starting first with the Wryneck,
Green Woodpecker, Greater Spotted Woodpecker aatlyfithe Lesser Spotted Woodpecker.

Wryneck (Jynx torquilla)

The Wryneck is the most common bird of the Woodpedamily found on Quinta da Rocha, and
accounts for 45% of the total records (Figure 3)yyn&cks are only recorded during spring and
autumn with one late summer bird seen in late Auddsring the spring period, March has by far
the most records with a remarkable influx of thiregividuals on the 17th in 1994. Eight of the
twelve spring records were from March.

During the autumn, September and October are bthéabest months to see or to catch Wrynecks,
with a total of 32 records from which 16 were caudtrring ringing sessions. Remarkably, three
Wrynecks were caught on the single day of 30 Seip¢erh994.

The total number of Wryneck observations is thieee$ higher in the autumn compared to the
spring: 36 records in the period September—Noverabainst 12 in the period March—May (Figure
1). This shows the typical pattern of a migranttors

There was an unusual autumn sighting of a Wrynetdirey on 22 October 2001, located in a tree
within the abandoned almond grove on the slope é&twCruzinha and the Alvor River. On the
following day a Wryneck was seen perched on a brarfia dead tree on a small plateau close to
the bluffs of Quinta da Rocha, and on the day after was observed in a small valley between the
bluffs. Ants are the staple food for Wrynecks. Arztober 2001 there was a big ‘bride-flight’ of
ants taking off from the southern part of QuintaRizcha and three Kestrels were feeding on the
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flying males. On 22 October a Wryneck was seerhersbuth-eastern slope of the headland not far
from an area where ants are commonly found.

Wrynecks are difficult to detect due to their exeel camouflage with their bark-like colour pattern
and their elusive habits. According to Mo@teal (1997), they are most easily detected in April and
May by their song. This explains why in autumn falthe records originate from birds caught in
mist nets.

According to Leitacet al (1998), in the Tagus Estuary the Wryneck is careid a rare passage
migrant seen only in April-May and August—Septembed not in early spring and late autumn as
in the A Rocha study area. The coastal region efstbuthern Algarve is roughly 300 km further
south than the Tagus Estuary and this could expldig the migrating Wrynecks are arriving
earlier in the spring and later in the autumn onn@uda Rocha. Mooret al (1997) mention that
some Wrynecks have been observed during winteimttie southern half of Portugal, and thus the
several records from late autumn at Quinta da Raateaperhaps not surprising. If weather
conditions are good and there is a sufficient feodply during the autumn, then it is possible for
the migrants to prolong their stay. Wintering onirfpa da Rocha is a possibility considering its
position in the most southern part of Portugal.

Breeding has never been confirmed at Quinta da &o&tcording to Rufino (1989) and Mooe¢

al (1997), Wrynecks are uncommon summer visitorsgdirgy more in the north and north-east of
Portugal rather than in the south. That more oladens at Quinta da Rocha are in autumn than in
spring is a consequence of rapid movement duringgpo the breeding sites in the north.

Figure 2 Records of the Wryneck in the period 1986—20@tdrd-sum = 49.
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Green Woodpecker(Picus viridig)

The Green Woodpecker appears on Quinta da Rochaynthairing the spring with 23 records in
March—April and 1 in May. During the summer it hady been recorded twice and there are no
observations in autumn and winter (Figure 2). Theere of the total records is about the same as the
Greater Spotted Woodpecker (Figure 3). This redléioe dispersal to coastal areas of species that
are rather common in the more wooded habitats teduanland. The visits of two individuals
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account for the majority of the records: one stafgedfourteen days in the period 26 March to 8
April 1995 and another one in the period of 26 Matiec 1 April 1997.

Green Woodpeckers are fairly common in some inkam@ds of the Western Algarve but they are
rare along the southern coast of the Western Aggdiwing winter from mid November until the
end of February. According to Bolton (1987) theg amainly confined to the cork oak and pine
woodlands at higher altitudes around Monchique e8$h(1994) considers this species as common
in the Picota area of the Monchique Mountains,amdy in wooded but also in more open habitats.
The absence of the Green Woodpecker in autumn anterwis consistent with it not being
represented in the three coastal quadrants of LalgeAlvor Estuary and Portimao and with there
only being three records in all the quadrants efgbuthern coast together (Bolton, 1987).

Leitdo et al (1998) describe the Green Woodpecker as an unconmme&ding resident within the
survey area of the Tagus Estuary. This scarcityuis to the fact that suitable woodland habitats
occur only along the eastern rim where the est(iargontrast to the Alvor Estuary) extends inland.

It is possible that the Green Woodpeckers visithgnta da Rocha in the spring are looking for
breeding sites, or that they are dispersed nordbrgéirds. The frequency of the presence of the
Green Woodpecker is comparable with that of theat@reSpotted Woodpecker but the timing of
the visits is completely different. While the Gré@fmodpecker mainly appears at the beginning of
the breeding season, the Greater Spotted Woodpeiter Quinta da Rocha mainly during high
summer, after the breeding season or still latautomn (Figure 2).

Greater Spotted Woodpecker{Dendroscopus majgr

The Greater Spotted Woodpecker is only seen att@dia Rocha during summer and autumn. The
records show a strong concentration in August, atmwith more records than all the other months
put together (Figure 2). No more than one individuer day has ever been observed. In August
1997, one bird was present for six days. Thereawasry high presence in 1999 with eight records
spread over four months. By the end of July/ begmof August 1999, one was living within the
pine plantation of Quinta da Rocha. Greater Spotbdpeckers have also been observed in
October and November. There are more than thresstam many records for this species compared
to its smaller relative the Lesser Spotted Woodeecénd it is seen as frequently as the Green
Woodpecker (Figure 3). The Greater Spotted Woodgrecken visits sites with lots of pine trees
such as the Cruzinha garden and the plantationrtsibe end of the headland.

According to Scheres (1994) the Greater Spotted dffecker is a common bird on Picota in the
Monchique Mountains, where it prefers the pinewoadsre than the also common Green
Woodpecker and avoids the more open areas. Boli®7) considers the Greater Spotted
Woodpecker as a common bird in the Western Algasuéaccording to his map it is absent in the
coastal quadrats of Lagos, the Alvor Estuary andif@@o during the period mid November to the
end of February. Since this survey of winteringlbiin the Western Algarve, the Greater Spotted
Woodpecker has been seen twice in November on dmtRocha. Leitdet al (1998) considers
the Greater Spotted Woodpecker as an uncommon éaréedause woodland is restricted to the
eastern rim of the Tagus Estuary (see also Greeodpéxker). The Great Spotted Woodpeckers
seen at Quinta da Rocha are probably birds dispeireen inland, and appear only after the
breeding season because visits start in July alnagircate in August.
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Figure 2 Records of the three Woodpeckers in the peri@b642005. Sum of Green Woodpecker
observations = 26, Greater Spotted Woodpecker ar28] esser Spotted Woodpecker = 8.
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Lesser Spotted Woodpecke(Dendroscopus mingr

The Lesser Spotted Woodpecker is the most recatiti@u to the study area’s bird list from the
Woodpecker family. This species has only been ge2004 and 2005, mostly in October with five
records for that month. In each of the other manthme, August and September it has been
observed only once (Figure 2). This woodpecker make just 7% of all the records of the
Woodpecker family (Figure 3).

On Quinta da Rocha the Lesser Spotted Woodpeckemainly been detected within the Cruzinha
garden or its surroundings. For some time in 20@dnaale occupied a hole in a thick flowering
stem of anAgavein the Cruzinha garden whilst roosting at nightn 2 October it was observed
picking at a fig tree and on a stem of Agavealong the sandy path towards the pine wood of
Quinta da Rocha. In October 2005 a male was pre@enbccasions, such as on 12 August 2004 in
Cruzinha’'s garden and on 21 October 2005 in an Atingrove 200 m north of Cruzinha, a bird
made its high pitched ‘kii-kii-kii’ call again anaigain.

Mooreet al (1997) and Leita@t al (1998) mention the Lesser Spotted Woodpeckersasece or
rare resident breeder. According to Rufino (1989)% a rare breeder with an irregular distribution
that is difficult to detect. During the survey ofintering birds in the south-western Algarve
described by Bolton (1987) there was only one mkaidrthis species. Bolton also mentioned that
the Lesser Spotted Woodpecker is easily overloalsatitends to feed high up in the canopy.

In the summer of 2004 there were large forest finehe mountains of Monchique. It is possible
that the Lesser Spotted Woodpecker flew to thehstmuescape the wildfires. During the same time
as the Lesser Spotted Woodpecker was present, a (Mreglodytes troglodytgs several Long-
tailed Tits Aegithalos caudatysand Short-toed Tree-creepefBe(thia brachydactylawere also
found around Cruzinha, species that are more commothe densely wooded inland of the
Algarve.
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Figure 3 The proportions of all observations (total = 1dfjhe Woodpecker family during 1986—
2005 attributable to the different species.
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Conclusion

The Wryneck is a typical migrant seen only in sgremd autumn. It is more frequent during
autumn with half of the records being from ringsegsions.

It is plausible that the Green Woodpecker and &t Greater Spotted Woodpecker are birds
dispersing from resident populations of inland arsach as the Monchique Mountains and their
foothills. Despite the fact that the number of melsoof the two species is nearly equal, the Green
Woodpecker is a rarer visitor to Quinta da Rocheabse 21 of the 26 records are due to two
individuals staying for a longer time within theear

The Lesser Spotted Woodpecker is by far the rdnedtof the four referred species, not only at
Quinta da Rocha but also in Portugal as a wholea#t only seen in the last two years of the record
period 1986—2005.
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RINGING REPORT FOR 2005 AND 2006
Renata Medeiros & Marcial Felgueiras

The ringing programme at Cruzinha continued throdlgd two year period led by Marcial
Felgueiras and with the support of Renata Medamo2005. Local ringers in training included
Paulo Pinto, Sara Roda and Leila Duarte, and #féirts were supplemented by visiting ringers
Heather Coats, Robin Cosgrove, Mike Bailey, MaBgallianer, Clare Holland, Chloe Loo, Simon
Pinder and Oliver Slessor. In support from the hdesn were Helen Baker, Anouschka Hof,
Emma Rosenfeld and Jez Smith. Also worthy of mensiee the Storm-petrel Earthwatch teams led
by Rob Thomas, Colin Beale, Anna Jolliffe, DavelitelNicola Marple and Mark Bolton.

As usual, ringing took place weekly throughout bg#ars (with the exception of August 2006
when Marcial was out of the country). The ten d&hbd net locations in the Cruzinha garden
were used. During the autumn migration period niggeffort became more intense (almost on a
daily basis), again guaranteed by Heather Coatst veduable help.

A total of 2826 birds were ringed in the two yeansth 2005 being the most productive year
contributing 1783 of these. The grand total sinoging began in 1985 now stands at 59,353 birds
of 176 species.

The one new species of the period was a LesseteSp@loodpecker, ringed on 2 June 2005 by
Sara Roda. A Green Sandpiper on 17 November waallgaunexpected that year — the first one
ringed in over 10 years and certainly the only onthe Cruzinha grounds. Two Bramblings on 25
October were also a highlight; these were onlytiiirel and fourth birds of this species ringed by A
Rocha. Two Red-necked Nightjars (Figure 1) weregbaiin September and October 2006 to the
delight of visiting spectators. 2006 was also adggear for Goldcrests, with one being caught in
each of the months January and September. Togeititelan earlier one in September 2005, the
total now stands at seven.

Figure 1
Red-necked Nightjar
in the hand.

Table 1 presents the monthly and annual totals of newsbiod all species ringed during 2005.
Table 2 lists the species and totals of birds inge previous years but not in 2005. Table 3
presents the monthly and annual totals of new bodsall species ringed during 2006. Table 4 lists
the species and totals of birds ringed in previgess but not in 2006.
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Species Jleimlalm|a|alals |o | N |D|200s |Crand
Total
Collared Dove 1] 1] 1] 3 1 7 19
Eur. Storm Petrel 436 436 3446
Dunlin 4 4 2443
Green Sandpiper 1 1 11
Kingfisher 1 1 187
Hoopoe 1| 2 21 1 1 1 1 1] 1 11 427
Lesser Spotted
Woodpecker 1 1 1
Wryneck 1 1 2 20
Swallow 1 2 3 1517
Grey Wagtail 1 2 1] 1 5 46
White Wagtall 1 1 54
Robin 2| 3 8| 52| 12| 4 81 2431
Nightingale 1 1 4 1 7 559
Black Redstart 1 3 4 141
Redstart 1 5 1 7 296
Whinchat 2 2 60
Stonechat 2 1 3 272
Blackbird 2| 2| 24| 8| 1 5 4 3| 1 50 1359
Song Thrush 2 4 2|1 5 13 534
Cetti's Warbler 1 1 137
Grasshopper
Warbler 2 2 149
Reed Warbler 1 1 1| 11 4 18 2219
Melodious
Warbler 2 1| 2 1 1 7 764
Subalpine Warbler 3 1 4 236
Sardinian Warbler 1| 1] 2] 1 51 1| 1 7 5 3] 1 28 1256
Whitethroat 3 2 5 439
Garden Warbler 1| 33| 38 1 73 3687
Blackcap 24122 8] 3| 1 5| 3 18 | 267 | 75|55 481 9141
Bonelli's Warbler 1 2 3 81
Chiffchaff 1 1 1] 2 4| 17| 11| 4 41 7972
Willow Warbler 1 1| 13 7 1 23 2250
Goldcrest 1 1 5
Firecrest 2| 2 4 64
Spotted Flycatcher 1 1 172
Pied Flycatcher 41| 14 55 1279
Blue Tit 1] 1 2 78
Great Tit 1] 3 1] 3 4| 3 1 1 1 18 548
Short-toed
Treecreeper 21 2] 1 1 6 19
Golden Oriole 2 2 35
Woodchat Shrike 3 3 310
Az-winged Magpie 1] 6| 1 1 2 1 12 66
House Sparrow 5| 9] 4] 3|25] 3|31|10] 33| 13 7] 3 178 360
Spanish Sparrow 1 2 1 1 5 62
Cuckoo 1 1 3
Waxbill 4| 3 1] 1 5 7 3 24 1353
Chaffinch 3| 5 3] 1 1 1] 13| 4 31 919
Brambling 2 2 3
Serin 1] 2] 1] 8 3] 5] 1 2 1 5 29 1368
Greenfinch 4| 6| 6| 1 4| 1 6 3] 3 34 2295
Goldfinch 3] 1]13 5| 5 3 2 3| 4 39 1883
Siskin 2 5| 2 9 64
Hawfinch 1 1] 1 3 47
Totals 52 | 57| 43| 38| 40| 531 | 64 | 26 | 213 | 465 | 155 | 99 1784 53087




Table 2 Species ringed in 1986-2004 but not
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Rufous Bushchat 4
Bluethroat 188
Wheatear 51
Black-eared Wheatear 4
Rock Thrush 1
Redwing 3
Zitting Cisticola 352
Aquatic Warbler 2
Sedge Warbler 249
Paddyfield Warbler 1
Marsh Warbler 16
Great Reed Warbler 61
Icterine Warbler 2
Dartford Warbler 11
Spectacled Warbler 5
Orphean Warbler 7
Yellow-browed Warbler 8
Dusky Warbler 2
Wood Warbler 1
Red-breasted Flycatcher 2
Long-tailed Tit 16
Penduline Tit 165
Southern Grey Shrike 16
Jay 1
Spotless Starling 13
Tree Sparrow 185
Rock Sparrow 1
Snipe 78
Ruff 15
Black-headed Gull 19
Lesser Black-backed Gull 16
Herring Gull 23
Little Tern 293
Sandwich Tern 4
Common Tern 2
Turtle Dove 15
Great Spotted Cuckoo 1
Red-necked Nightjar 25
Little Owl 82
Long-eared Owl 3
Barn Owl 2
Scops Owl 11
Nightjar 1
Scaly-breasted Munia 17
Linnet 64
Common Rosefinch 1
Bullfinch 1
Crosshill 36
Cirl Bunting 1
Rustic Bunting 1
Reed Bunting 37
Corn Bunting 181
Ortolan Bunting 36
Chestnut Mannikin 1
Red-cheeked Cordonbleu 1
Total 5208

in 2005.

Little Grebe 2
Cory's Shearwater 5
Madeiran Storm Petrel 2
Swinhoe's Storm Petrel 1
Little Bittern 3
Cattle Egret 16
Little Egret 1
Teal 1
Osprey 4
Short-toed Eagle 7
Marsh Harrier 1
Black-shouldered Kite 4
Montagu's Harrier 1
Sparrowhawk 1
Kestrel 6
Red-legged Partridge 1
Quail 6
Water Rail 3
Spotted Crake 1
Moorhen 12
Oystercatcher 1
Avocet 3
Black-winged Stilt 15
Stone Curlew 8
Ringed Plover 383
Little Ringed Plover 12
Kentish Plover 435
Grey Plover 76
Golden Plover 1
Lapwing 1
Knot 132
Sanderling 3
Semi-palmated Sandpiper 1
Turnstone 33
Little Stint 37
Pectoral Sandpiper 1
Curlew Sandpiper 74
Buff-breasted Sandpiper 1
Common Sandpiper 104
Wood Sandpiper 3
Redshank 306
Greenshank 17
Black-tailed Godwit 1
Bar-tailed Godwit 19
Whimbrel 35
Curlew 4
Jack Snipe 13
Swift 110
Pallid Swift 68
Bee-eater 95
Crested Lark 80
Skylark 24
Thekla Lark 2
Short-toed Lark 58
Wood Lark 1
Crag Martin 7
Sand Martin 55
Red-rumped Swallow 1
House Martin 68
Meadow Pipit 234
Tawny Pipit 8
Olive-backed Pipit 1
Tree Pipit 31
Water Pipit 17
Yellow Wagtail 177
Wren 34
Dunnock 6
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Table 3 Birds ringed by A Rocha during 2006.

Species Jle{m|lAa|m|a|laolals |o|N |D |20 |Crand
Total

Collared Dove 1 1 20
Eur. Storm Petrel 23 | 110 133 3579
Kentish Plover 3 4 |1 2 10 445
Scops Owl 1 1 12
R-necked Nightjar 1 1 2 27
Swift 1 1 111
Kingfisher 1 1 1 2 1 6 193
Hoopoe 3 |2 1 |3 1 1 |11 438
Wryneck 2 2 22
Crested Lark 1 1 84
Swallow 2 2 1519
Meadow Pipit 1 ]1 2 246
Grey Wagtail 2 2 48
White Wagtall 1 1 2 65
Wren 1 |2 3 34
Robin 4 |1 11 |2 4 |22 2453
Nightingale 5 5 564
Redstart 1 1 |2 298
Stonechat 2 2 332
Blackbird 1 2 11 |21 |13 6 3 1 1 |59 1418
Song Thrush 4 |2 3 2 11 545
Grasshopper

Warbler 1 1 150
Reed Warbler 1 |2 9 4 16 2235
Melodious Warbl. 1 5 2 8 772
Sardinian Warbler | 1 3 |6 6 3 3 1 1 |24 1280
Whitethroat 3 1 4 443
Garden Warbler 3 33 | 20 56 3743
Blackcap 3 |5 |5 |2 2 2 7 83 |22 |60|191 9332
Chiffchaff 6 |4 |1 3 11 |7 10 | 42 8014
Willow Warbler 1 2 19 |5 27 2277
Goldcrest 1 1 2 7
Firecrest 2 2 66
Spotted Flycatcher 3 1 4 176
Pied Flycatcher 1 27 |30 58 1339
Blue Tit 2 1 3 81
Great Tit 1 |2 23 | 4 4 3 37 585
Short-toed

Treecreeper 3 3 6 25
Golden Oriole 2 2 37
Woodchat Shrike 4 1 5 315
Azure-winged

Magpie 1 1 3 4 5 2 1 |17 83
House Sparrow 5 19 5 5 12 |36 12 | 8 2 94 454
Waxbill 2 |1 1 |2 3 8 4 21 1374
Chaffinch 5 |2 |3 1 1 1 3 |16 935
Serin 1 |7 |3 |8 1 9 4 1 34 1402
Greenfinch 6 |2 |2 3 |5 18 1 5 1 1 |44 2339
Goldfinch 8 |4 |4 |10 |8 |8 5 1 48 1931
Hawfinch 1 1 48
Totals 52| 45| 24 32| 92 | 186 | 117 0| 164 | 206 43 | 83 1043 51896




Table 4 Species ringed in 1986-2005 but not in 2006.

Redwing 3
Cetti's Warbler 137
Zitting Cisticola 352
Aguatic Warbler 2
Sedge Warbler 249
Paddyfield Warbler 1
Marsh Warbler 16
Great Reed Warbler 61
Icterine Warbler 2
Dartford Warbler 11
Spectacled Warbler 5
Subalpine Warbler 236
Orphean Warbler 7
Yellow-browed Warbler 8
Dusky Warbler 2
Bonelli's Warbler 81
Wood Warbler 1
Red-breasted Flycatcher 2
Long-tailed Tit 16
Penduline Tit 165
Southern Grey Shrike 16
Jay 1
Spotless Starling 13
Spanish Sparrow 62
Tree Sparrow 185
Rock Sparrow 1
Snipe 78
Ruff 15
Black-headed Gull 19
Lesser Black-backed Gull 16
Herring Gull 23
Little Tern 293
Sandwich Tern 4
Common Tern 2
Turtle Dove 15
Cuckoo 2
Great Spotted Cuckoo 1
Little Owl 82
Long-eared Owl 3
Barn Owl 2
Nightjar 1
Scaly-breasted Munia 17
Brambling 3
Linnet 64
Siskin 64
Common Rosefinch 1
Bullfinch 1
Crossbill 36
Cirl Bunting 1
Rustic Bunting 1
Reed Bunting 37
Corn Bunting 181
Ortolan Bunting 36
Chestnut Mannikin 1
Red-cheeked Cordonbleu 1
Total 7520

Little Grebe 2
Cory's Shearwater 5
Madeiran Storm Petrel 2
Swinhoe's Storm Petrel 1
Little Bittern 3
Cattle Egret 16
Little Egret 1
Teal 1
Osprey 4
Short-toed Eagle 7
Marsh Harrier 1
Black-shouldered Kite 4
Montagu's Harrier 1
Sparrowhawk 1
Kestrel 6
Red-legged Partridge 1
Quail 6
Water Rail 3
Spotted Crake 1
Moorhen 12
Qystercatcher 1
Avocet 3
Black-winged Stilt 15
Stone Curlew 8
Ringed Plover 383
Little Ringed Plover 12
Grey Plover 76
Golden Plover 1
Lapwing 1
Knot 132
Sanderling 3
Semi-palmated Sandpiper 1
Turnstone 33
Little Stint 37
Pectoral Sandpiper 1
Curlew Sandpiper 74
Dunlin 2443
Buff-breasted Sandpiper 1
Common Sandpiper 104
Green Sandpiper 11
Wood Sandpiper 3
Redshank 306
Greenshank 17
Black-tailed Godwit 1
Bar-tailed Godwit 19
Whimbrel 35
Curlew 4
Jack Snipe 13
Pallid Swift 68
Bee-eater 95
Lesser Spotted Woodpecker 1
Skylark 24
Thekla Lark 2
Short-toed Lark 58
Wood Lark 1
Crag Martin 7
Sand Martin 55
Red-rumped Swallow 1
House Martin 68
Tawny Pipit 8
Olive-backed Pipit 1
Tree Pipit 31
Water Pipit 17
Yellow Wagtail 177
Dunnock 6
Rufous Bushchat 4
Bluethroat 188
Black Redstart 141
Wheatear 51
Black-eared Wheatear 4
Whinchat 60
Rock Thrush 1
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RINGING CONTROLS AND RECOVERIES REPORTED IN 2005 AN D 2006

The following list refers to birds which were refest from sites other than the original ringing
location. This includes two groups of birds: thaseged during the course of Observatory
operations in the Algarve and subsequently repagteewhere; and those which had been ringed
elsewhere and were subsequently controlled at @uiatRocha or reported to the Observatory. The
recovery circumstances are given.

The following codes are used:

Condition at recovery
R caught and released by a ringer XF  found fyedbhd or dying
VV rings or colour marks read in the field

Age when ringed

nestling

fully grown, year of hatching unknown

ringed during calendar year of hatching

hatched before calendar year of ringing, but eyear of hatching unknown
hatched during calendar year prior to ringing

hatched before year prior to ringing, but exaaryunknown etc.

OO WNPE

Abbreviations used for foreign ringing schemes

BLB Brussels, Belgium

BRL British Museum, London, UK
ESI Icona, Spain

FRP Paris, France

Collared DoveStreptopelia decaocto

ESI 3 04-10-2003 Cafada de los Pajaros, Sevilla, 063K 06 09’ W
5063406 Spain
R 23-09-2004 Ria de Alvor, Faro, Algarve 37 0808135’ W

216 km in 355 days
Storm Petrel Hydrobates pelagicus
FRP 2 18-05-1997 lle De Banneg, Finistérence 48 26' N 0501’ W

SA894232 R 18-05-2005 Ponta de Almadena, Faro,nddga 37 04’ N 08 47' W
2077 km in 2922 days

N3070 4 13-06-2005 Ponta de Almadena, Faro, Algarv&7 04’ N 08 47 W
R 19-07-2005 Eilean Nan Ron, Highland Region 58\864 26’ W
Scotland

2408 km in 36 days
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N2478 4 05-06-2005
R 19-07-2005

2408 km in 44 days

N2465 4 05-06-2005
R 19-07-2005

2408 km in 44 days

N2348 6 18-06-2004
R 17-07-2005

2408 in 394 days

N2306 6 13-06-2004
R 19-07-2005

2408 km in 401 days

N326 4 13-06-1998
R 29-08-1998

1938 km in 77 days

N3036 12-06-2005

6
R 17-07-2005
1956 km in 35 days

N2509 4 05-06-2005
R 17-07-2005

2408 km in 42 days

N3004 4 08-06-2005
R 16-07-2005

2408 km in 42 days

N3025 4 12-06-2005
R 21-07-2005

2408 km in 38 days

N3028 4 12-06-2005
R 17-07-2005

2408 km in 35 days

N3146 4 18-06-2005
R 17-07-2005

2408 km in 29 days

Ponta de Almadena, Faro, Algarv&g7 04’ N 08 47° W
Eilean Nan Ron, Highland Region 58\834 26’ W
Scotland

Ponta de Almédena, Faro, Algarv&7 04’ N 08 47’ W
Eilean Nan Ron, Highland Region 58\864 26’ W
Scotland

Ponta de Almadena, Faro, Algarv&g7 04’ N 08 47° W
Eilean Nan Ron, Highland Region 58\834 26’ W
Scotland

Ponta de Almadena, Faro, Algarv&7 04’ N 08 47’ W
Eilean Nan Ron, Highland Region 58\864 26’ W
Scotland

Ponta de Almadena, Faro, Algarve7 04’ N 08 47° W
Inishkeeragh, Tyromé]reland 54 30°'N 07 54 W

Ponta de Almadena, Faro, Algarv&g7 04’ N 08 47° W
Malin Beg, Donegd\, Ireland 5440'N 08 47" W

Ponta de Almadena, Faro, Algarv&g7 04’ N 08 47° W
Eilean Nan Ron, Highland Region 58\834 26’ W
Scotland

Ponta de Almadena, Faro, Algarv&7 04’ N 08 47’ W
Eilean Nan Ron, Highland Region 58\864 26’ W
Scotland

Ponta de Almadena, Faro, Algarvg7 04’ N 08 47’ W
Eilean Nan Ron, Highland Region 58\864 26’ W
Scotland

Ponta de Almadena, Faro, Algarv&g7 04’ N 08 47° W
Eilean Nan Ron, Highland Region 58\834 26’ W
Scotland

Ponta de Almadena, Faro, Algarv&7 04’ N 08 47’ W
Eilean Nan Ron, Highland Region 58\864 26’ W
Scotland
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N1845 6 12-06-2003
R 19-06-2004

2037 km in 383 days

N2527 6 05-06-2005
R 09-08-2005

2037 km in 65 days

N2459 6 04-06-2005
R 09-07-2005
2028 km in 5 days

N1866 6 17-06-2003
R 23-07-2005
2028 km in 737 days

N3159 6 19-06-2005
R 27-07-2005
2459 km in 8 days

N3118 6 14-06-2005
R 21-08-2005

2410 km in 68 days

N3171 6 28-06-2005
R 01-08-2005
1782 km in 34 days

N1849 6 12-06-2003
R 29-07-2003
1918 km in 47 days

N37 6 21-05-1998
R 24-07-1998

1462 km in 64 days

Dunlin Calidris alpina

D15545 6 03-05-1997
R 10-08-2004

205 km in 2656 days
D14291 6 02-05-1995

R 02-12-2005
2055 km in 3867 days

Ponta de Almadena, Faro, Algarv&7 04’ N 08 46’ W
Sanda Island, Kintyre, Strathclyde, 5 16 N 05 35" W
Scotland

Ponta de Almadena, Faro, Algarv&g7 04’ N 08 47° W
Sanda Island, Kintyre, Strathclyde, 5 16 N 05 35° W
Scotland

Ponta de Almédena, Faro, Algarv&7 04’ N 08 47’ W
Tullagh Point, Doneghll Ireland 5518 N 07 30' W

Ponta de Almadena, Faro, Algarv&7 04’ N 08 47’ W
Tullagh Point, Donegall Ireland 5518 N 07 30' W

Ponta de Almédena, Faro, Algarv&7 04’ N 08 47’ W
Ron&cotland 59 07" N 0549 W

Ponta de Almédena, Faro, Algarv&7 04’ N 08 47’ W
Faraid Head, Highland Region 58 364NI6" W
Scotland

Ponta de Almadena, Faro, Algarv&g7 04’ N 08 47° W
Porth lagtlyales 5251'N 04 44 W

Ponta de Almadena, Faro, Algarv&7 04’ N 08 47° W
Fleshwick Bay, Isle of Mdmngland 54 06’ N 04 45" W

Ponta de Almadena, Faro, Algarve 7 08 N 08 47' W
Gwennap Head, Cornwglhgland 50 02’ N 05 41’ W

Ria de Alvor, Faro, Algarve OB7N 08 35" W

Lucio de los Ansares, Aznaica 37N086 16'W
Spain

Ria de Alvor, Faro, Algarve 0B7N 08 35’ W

WikMauritania 1954°'N16 17" W
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Reed warbler Acrocephalus scirpaceus

BRL 3 09-08-2004 Nagden Marsh, Faversham Kent,
T253396 England

R 23-09-2004 Ria de Alvor, Faro, Algarve
1717 km in 45 days

Chiffchaff Phylloscopus collybita
BLB 3 31-07-2004 Piringen, Limburg (Limbourg),
SS7753 Belgium

R 15-11-2004 Ria de Alvor, Faro, Algarve
1865 km in 107 days

Lesser Black-backed GullLarus fuscus

BRL 1 26-06-2005 Inner Westmark Knock, Norfolk
GC16219 England
XF 02-10-2005 Lagoa de Obidos, Leiria

1647 km in 98 days

BNDO 54’ E

37 0808135’ W

SUAN 05 24'E

37 0808135’ W

32 8l 00 14’ E

39 25° N O9w
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ADDITIONS TO THE AQUATIC INVERTEBRATE FAUNA OF THE ALVOR ESTUARY
Willem Scheres

Seven new additions to the aquatic invertebratedani the Alvor Estuary were made in 2005-06,
and a further one on 6 January 2007. They arallist&able 1.

Table 1

Family | Species

Phylum Mollusca,
Class Pelecypoda (Lamellibranchia)

Mactridae Aestonia rugosa
Carditidae Cardita trapezia
Corbulidae Corbula gibba
Myidae Panopaea glycymeris
Phylum Mollusca, Class Gastropoda

Vermetidae | Vermetus triqueter
Phylum Mollusca, Class Pelecypoda

Nuculanidae | Nuculanasp.

Phylum Echinodermata, Class Echinoide

| Paracentrotus lividus

Phylum Echinodermata,
Class Stelleroidea, subclass Ophiuroidae

| Ophiura texturata

One of the Molluscs was from a prior collection ldentified with the help of new literature.
Recently in Amsterdam | found the name of a hugkdypod, Panopaea glycymerisvith a
maximum shell length of 24 cm. Two loose valvesiamny collection and one in the collection of
Cruzinha. They were found on 3 January 2001 on Nretéa beach close to the breakwaters. The
Aestonia Cardita and Corbula specimens were all found as single valves in 200&metus
triqueter, a curled gastropod from the ‘Wormsnail’ familyasvthe one first found in January 2007
on the beach in front of the Alvor Dunes. Theculanaspecies (only identified to the genus) was
also found on that same day and location, but wsisrécorded on 4 May 2006.

In addition to these new records, an observatiddasfacilla corneais of note. This was found as a
double-valve in the lagoon of the estuary in Decent®97, and as a single valve on 21 October
2005 on the Meia Praia beach in the same ardzaaspaea glycymerisThe name of this small
species, with a maximum shell length of 2 cm, was#l by consulting new literature. It had been
previously recorded at the Alvor Estuary by Rodeg(1986) (see Carpenter, 2005) but is the first
record for A Rocha.
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LOCATING THE ROOSTING SITES OF PIPISTRELLE BATS FEE DING
AT QUINTA DA ROCHA

Martyn Lings

Introduction

In August 2006 A Rocha carried out surveys to idgrihe location(s) of roosting sites for the
Pipistrelle bats feeding at Quinta da Rocha. It dexded to track Pipistrelles as they are the most
abundant and some preliminary roost location refean this family had already been undertaken
in 2002 (Boyes, 2004). Studies by A Rocha in 2082caled that at least seven and up to ten
different species of bats were feeding at Quint&kdaha. Of these, six were positively identified
as:

Greater Horseshoe BaRljinolophus ferrumequingm
Common PipistrelleRipistrellus pipistrellu®
Soprano PipistrelleRipistrellus pygmaeys

Kuhl's Pipistrelle Pipistrellus kuhli)

Schreiber's Bat{iniopterus schreibersji

European Free-tailed Bakddarida tenioti¥

Species of particular note were the Greater Homedat, which is endangered and declining,
Schreiber’s Bat, which is vulnerable and decliniaigd Free-tailed Bat and an unidentifidgctalus
species, both of which are rare in Portugal. Attenthuring the 2002 study to locate the roosts of
Pipistrelle bats led to the conclusion that theoats were in the direction of the village of Figae
and not on Quinta da Rocha itself. However thecifipelocations of roosting sites were never
found.

The objectives of the study were to locate the tingssites for the Pipistrelle species that feed at
Quinta da Rocha and conduct roost counts at aryddcsites.

Methodology

All surveys were conducted in low wind conditiongthwno rainfall or unseasonably low
temperatures, as these conditions favour the éatsng the roost (Walsét al, 2001).

Identification of Bat Species

The study focused on locating the roost sites ef Bhipistrelle bats, so attention was paid to
correctly identifying which species of Pipistreblats were being tracked. This was done by using a
heterodyne bat detector (Bat box Il from Stag tteucs) that picks up the ultrasonic calls of bats
and translates them into a sonic range that hurnanshear. The differences in frequency and
rhythm of calls recorded allow species to be idmuti A compilation of recordings of calls on CD
(Barataud, 1996; BCT, 2002; Briggs & King, 1998 ;pinier, 1997) were used for identifying more
difficult or unfamiliar calls by comparing with readings made in the field. Visual clues such as
size, shape and flight characteristics were alsfulig the identification of different species.

Locating the roost site

Tracking bats back to their roosts was done byovathg them as they return from nocturnal
feeding at around dawn and by observing where theye from at sunset. The survey began on 31
July 2006 to try and coincide with the optimum pdrfor conducting roost hunts (Briggs & King,
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1998). It was undertaken every night/morning tiétl1 August, apart from on the 1st, 5th, 6th,
evening of the 8th and morning of the 9th of Augidisacking was conducted in the evenings from
sunset till 30mins afterwards and in the mornimgsnf 90 minutes before dawn to 30 minutes after
(Briggs & King, 1998; Mitchell-Jones & McLeish, 200D These periods were refined as the timing
of the bats’ arrival (at sunset) and return (at mlalaecame more precisely known to the surveyors.
The Cruzinha field study centre was used as argggobint, as the bats were known from previous
observations to feed there. Bats were tracked om liy sight and heterodyne detection. The
heterodyne device acted as an early warning sytahbats were coming.

Once sighted, bats were followed as far as possibté they were no longer visible or until a
physical barrier, such as a fence or stream, ptedeiurther pursuit. The last sighted location of
each bat and the direction it was heading was decbon an aerial photograph of the study site.
The next survey then began either from the poimtrach the bats were last seen or, if an area was
inaccessible, from a logical position further alahg predicted flight-path. These predicted points
were extrapolated by identifying linear landscapattires, such as avenues of trees, roads, rivers
and train lines that the bats were seen to bevillg. Research has shown that bats use linear
landscape features as a means of navigation (B&ggsg, 1998). In some cases the predicted
points were incorrect and it was necessary to Ii@wi to possible ‘cross-roads or divergence’
locations where two or more linear features met gnedbats could follow different routes. This
occurred on the morning of the 3 August, when tirgesyors went too far down the track (towards
Mexilhoeira Grande), past the point where the letie turning off (see point ‘c’ Figure 2), and on
7 August, when it was thought that the bats wooltb¥ the river to N125 road bridge, but they
actually turned off at the railway bridge (see gyrpoint ‘q’ and ‘r’ on Figure 2).

Only bats that were seen to be flying in a deliteerdirection and without obvious foraging
behaviour were tracked. Foraging behaviour wasrated by flight pattern and echolocation call.
Occasional bats were recorded flying in differingedtions to the majority; these were recorded but
disregarded if there was a clear flight-path osbatanother direction. The heterodyne detector was
used at all points to ensure that the survey veakiing the same species of pipistrelle.

Sunset surveys of the located tree roost site r@sdts) were conducted to determine the exact
location of the roost within the tree. To do thssirveyors were positioning around the tree to
observe all potential exit holes for the emergeoifceats. All surveyors were in position at least 15

minutes before sunset, as recommended by Mitcbheks) & McLeish (2004). Finding the entrance

to the roost proved difficult as the tree had mawjes that could be roost sites and the exact
entrance/exit holes are still unknown.

Conducting the roost count

Research conducted in the UK suggests that thenaptiperiod for counting a summer colony is
between May and June (Walshal, 2001), as this provides the most stable roosthausi By later

in the summer the juveniles start to appear causimgbers to fluctuate. Whilst the Mediterranean
climate of southern Portugal may influence thisrapm period, it was decided to undertake roost
counts anyway.

Attempted roost counts were carried out by sulitrgdhe numbers of bats that re-entered the roost
area from the number that left. Counting was camthuntil 10 minutes after the ‘last’ bat was
seen, to ensure a complete count (Mitchell-Jonddckeish, 2004). Attention was paid to try to
avoid recording non-colony bats moving through #inea. This was done by only counting bats
showing swarming behaviour.
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Results

Figure 1 shows the numbers of Pipistrelle batsrosmb on each roost hunt survey date, mornings
and evenings. Table 1 and 2 list the morning amhieng sightings of bats on the roost hunt survey
respectively, giving the date, time before sunafief sunset and bat description (call frequency,
number seen, and species). Figure 2 shows thedosahat bats were seen between tlaad 11
August. It also shows the times after sunset ooree$unrise they were spotted and the direction
they were traveling, the number of bats seen aadrdguency of their calls.

Figure 1 Numbers of Soprano Pipistrelle bats seen on eavlegu
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Identification of Species

The bats recorded were ‘zeroed in’ between 50 &nklH, with the majority at 52 kHz, as shown
in tables 1 and 2. Previous research has showrPtpsstrelles with a zero point between 52-56
kHz are Soprano Pipistrelles, while ones recordetivéen 44-48 kHz are Common Pipistrelles
(Briggs & King 1998). Pipistrelles that fall in lwaten this range can be considered to be either
species and possibly Schreiber’'s Bat, dependingizen Tables 1 and 2 show that the majority of
the bats were recorded at a frequency of 52 kHzthekfore were most likely to be Sopranos.
Some were recorded at 50 kHz and these can bedevedias either Pipistrelle species, but not
Schreiber’s due to their size. At the roost site lats were recorded at 52 kHz, and were not the
correct size for a Schreiber’s bat, so it can lagedt with some conviction that this is a Soprano
Pipistrelle roost site.
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Table 1 Morning sightings

Table 2 Evening sightings
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Roost to feeding site flight-path

Figure 2 shows a clear flight-path of the SoprammsRBelles to and from the roost site, following
landscape features such as the railway line, trabksFarelo River and tree lines. The distance of
the route between the feeding ground at Cruzinldatia® roost location is 2.9 km. This fits within
the foraging distances of 2-5km quoted by somerathestigators, although a shorter range of
around 2 km is a more common recorded foraginguacs for the species (Briggs & King, 1998;
Davidson-Watts & Jones, 2006). There is a gap Of fObetween observation points ‘e’, ‘d" and
‘ey’, where the bats were heard but not seen, and ‘€.é}trapolation of the bats’ flight path at this
point was made on the basis of the direction ghts recorded at the former three points and, to a
lesser extent, the predominant linear landscapires present. The same approach was used to
predict the path of the bats between ‘c’ and ‘et &etween ‘r’ and ‘u’.

The numbers of bats seen at each survey locatovedsed the closer they got to the roost site, with
the exception of the last surveys on the morningj@arening of the 1Bugust (Tables 1 & 2). The
drop in numbers in the morning survey on this day\ey points u, v, and w) could be accounted
for by the time spent moving between locations &y The drop in numbers at point ‘X’ cannot be
accounted for in this way. Being on the road bridger the railway, detecting the bats may have
been more difficult at this point as they wererlyiagainst a dark background rather than being
silhouetted against the sky. Nevertheless we wddde expected to pick them up on the
heterodyne detector. It is also possible that #ie bse slightly different routes to cross the road

The increasing numbers of bats counted on thetfpigth as the roost got nearer could be due to
Pipistrelles joining the route at different poinfilom their foraging grounds. The Soprano
Pipistrelles are known to feed right across QuodaRocha from the western marsh to Abicada
(Boyes, 2004) although their preferred habitathizught to be wetland$/a6ughanet al, 1997. If

this hypothesis is correct then it is likely thhetbats should be seen diverging at certain points
along the route in the evenings. Some evidencéisfwas found at points ‘| and,'i(Figure 2).
Here, bats were recorded moving in many directiangy other than the flight-path heading
towards Cruzinha. Point ‘j" could also be an routeforaging site where the bats temporarily fed
before moving on to other foraging grounds. Sudmb®ur has been noted by Wakstal (2001).

Locating the roost

The likely location of the roost was identifiedjtially, by the observation of swarming activity
around a large Cork Oak)(ercus sub@rtree (Figure 2). Swarming activity is charactedidy a
sizeable number of bats flying in a circular patteutside their roost site (Briggs & King, 1998).
Whilst observing the swarming behaviour, typicadsting noises at low frequencies and a change
to very quiet echolocation calls in flight were @gted by the heterodyne detector.

The Cork Oak tree was situated on the edge of la @@k wood that borders the railway line and
arable farmland, north-east of the village of FigaeThe tree was an unexpected roost site as the
species usually prefers buildings of less than &y old (Briggs & King, 1998). However, other
tree roosts have been documented (Cowan, 2003; Mkasivire Bat Group, 2006). A tree contains
many potential roost cavities in the form of holewout branches, and locating the actual ones
used proved difficult. Despite five attempts toritiy the exact location of the entrance/exit psint

by the end of the survey period they were stillnown. Observations suggest that the roost is in a
high, central part of the tree.

Colony size

As the location of the roost within the tree hastpebe clearly identified, an accurate roost count
cannot yet take place. Attempts were made to cdnducount without knowledge of the
exit/entrance holes, but due to the bats swarmetgatour, distinguishing a circling bat from a
newly emerged bat was very difficult. However, pipaars that the colony is a smaller one as the
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results of the attempted roost counts ranged betwesnd 36. Table 3 shows the results of the five
counts. Furthermore, as noted in the Methodoldgy optimum period for conducting a roost count
in this region was not known at the time of thisdst As such the roost count figures should be
treated with some caution.

)  The numbers of bats counted at the roost site cim sarvey.

Date of
Survey
Number
of bats 7 9 14 36 23
counted

22/08/06| 23/08/200625/08/2006 29/09/2006/ 17/11/2006

Conclusions

The study has located the summer roost site ofangmf Soprano Pipistrelles that feed at Quinta
da Rocha. The site was identified as a mature Qatk tree on the north-eastern side of Figueira.
The 2.9 km route between roosting and feeding giswmas mapped, including points of possible
divergence. The exact locations of the roost cawiin the tree were not discovered, and hence the
estimation of the colony size has little precisidimese are areas for further research, as is an
investigation into whether the bats move from as@mto winter roost site, as is common in more
northern latitudes.

The study was undertaken with the support of CBayes, whose assistance | would like to
gratefully acknowledge.
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IDENTIFICATION OF LIMONIUM SPECIES IN THE ALVOR ESTUARY

Will Simonson and Jeanette Hall

Introduction

In the late spring of 2004, a field survey was utaden of sea lavenderkihoniumspp) in the
Alvor Estuary.Limoniumis a diverse genus with some 87 species recogmdedrope (Tutiret al,
1972). It has undergone several taxonomic revisiaith the work of Erben in the Flora Ibérica
(Castroviejoet al, 1995) now being considered as the most recenaatiobritative. This group is of
interest to the Alvor Estuary because of the presenf Limonium lanceolatuma species of
community interest under the Habitats Directive.e Tauthors had previously recorded three
differentLimoniumspecies in the area, but not includindanceolatumFurthermore, an additional
species -+. diffusum- had been recorded in the Alvor Estuary by Costao&sa (1989). The aim
of the current study was to confirm the presencd..ofanceolatum identify which other sea
lavenders are present, and provide a reliable d&élyeir differentiation.

Methods

Seven field visits were made between 8 May andutte 2004, covering the main areas of salt
marsh and fringe habitat across the Alvor Estuaayu 2000 site. The presence dfimonium
species was noted and plotted by hand onto mas tako the field.Limonium vulgareand
Limonium ferulaceuntould be identified easily in the field (see notws characters below).
Because of uncertainty over differentiatinglgarvenseandL. lanceolatumsamples were taken of
each major population of this group. For the sak#eweloping a complete herbarium collection of
this genus, a small number of samples were alsmtakall the other species.

Measurements were made of the sampletbniumsback in the laboratory. The variables recorded
were:

Inflorescence shape (one of eight possibilities)

Scape length

Shape of leaf apex

Indumentum of calyx

Ten measurements from the one plant of:
o Spike length

Spikelet length

Number of flowers per spikelet

External bract length

Internal bract length

Calyx length

O OO O0oOo

The spikelet and external bract were measured wgtilsattached to the plant. With tweezers, the
internal bract was then removed and measured \aiipers. The number of flowers was counted
and one calyx length measured. Finally, the calgpumentum (hairiness) was noted. All data were
entered into a recording sheet, and then transfénte an Excel table. Comparison with published
keys (Franco, 1984; Tutin et al, 1972; Valéésl 1987; Castroviejet al, 1995) then allowed for
the data to be analysed for identification of theces .. algarvenseor L. lanceolaturpand for the
most reliable and useful characters for this d#féiation to be determined. An artificial key was
then developed for all tHamoniumspecies present in the study area.
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Finally, the presence of populations confirmed.@sonium lanceolaturwere mapped onto GIS as
part of a current (2007) project to assemble aildétaligital map of the Natura 2000 habitats and
species.

Results and discussion

Franco (1984) describes 18 speciekiofoniumin Portugal, of which five were found in this syud
Three groups could be relatively easily separated:

1. L. ferulaceumandL. diffusumhave already lost their leaves by flowering tinvbgreas the
other three species have an obvious basal rodd#awes present throughout flowering.

2. L. vulgarehas pinnately-veined leaves

3. L. algarvensandL. lanceolatumhave parallel-veined leaves.

SeparatingL. ferulaceum and L. diffusum

Tutin et al (1972) and Franco (1984) describe how to diffes¢@tthe species on the basis of
characteristics of the basal scales of the flovgespikes. Differences in the dimensions of the
flower bracts and calyx are also described, andltineers differ in colour (pink foi. ferulaceum
and pale-violet to white fok. diffusun). Only two samples of each species were collertetiis
study but differences in their flower charactecistare tentatively used to produce the key attlkde e
of this report.

SeparatingL. algarvenseandL. lanceolatum

These two species seem to be the hardest to sepautae field or from careful measurements.
algarvensewas described in Erben (1978), abndlanceolatumby Hoffmans and Link (Franco,
comb noy. Within this study, eight plants were tentativelentified ad.. algarvenseand ten as.
lanceolatum A further three could not be identified eitheaynin the first instance (Table 1).

Table 1. Species of.imoniumsampled.

Species Number of | Sample Numbers(brackets indicate that
samples flower measurements were not made)

L. vulgare 3 3, (4), 16

L. diffusum 2 23, 24

L. ferulaceum 2 21, 28

Probablel. algarvense 8 2,5,7,8,17,18, 19, 20

Probabld_. lanceolatum 10 13, 14, 15, 22, 25, 26, 27, 29, 30, 31

L. algarvense/ lanceolatum ? 4 (6), 9, 10, 11

? 2 1,(12)

For all characteristics, samples 5 and 8 of thégoteL. algarvenseavere atypical. Sample 5 was a
poorly formed, spindly plant and only four measueets were taken. Only eight spikelet
measurements were taken from Sample 8 becauseiofctndition/abundance. Sample 31 of the
probableL. lanceolatumwas also atypical, and the full quota of measurésm@as not possible
from this very small plant.

Characteristics shared by most samples includédivg mid-veins of the calyx and the sub-acute
to acute, mucronate leaf-tip.

The differences between these two species, sunmagddriem Franco (1984) are given in Table 2.
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Table 2 Differences betweeln. algarvenseandL. lanceolatummaccording to Franco (1984).

Characteristic L. algarvense L. lanceolatum

N° nerves in leaf 3 5-7

Size of leaf (mm) 50-120 x 10-20 80-180 x 20-40
Width of petiole (mm)| 2-5 4-6

Size of petiole 1.5-2 x length of limb 1-1.5 x dgin of limb
Spike length (mm) 8-15 (-20) 4-8

Spikelet length (mm) | ? ?

Spikelets/ cm 8-10 10-12

Flowers/ spikelet 3-5 2-3

Internal bract (mm)

4-5 with three nerves

3.2-3ithwentral nerve visible
in proximal half of dorsal side

External bract (mm) 1.5-2.3 1.2-1.4
Calyx (mm) 4.3-5 3.2-3.6
Flower length (mm) 5-6 4-5
Scape length (cm) 18-36 20-50

By plotting the measurements of the sampled plartd, excluding the anomalous samples (5, 8
and 31), the best of the above characteristicsdparating the two species were found to be:

Characteristic L. algarvense L. lanceolatum | unseparated
samples samples samples
Spikelet length (mm) 51-57 4.1-4.7 4.2 -4.7
External bract length (mm)| 1.5-2.2 10-1.4 1101
Internal bract length (mm) 43-5.0 2.7—-3.6 33.2
Calyx length (mm) 4.2 -4.8 3.3-3.9 3.6-3.8

According to these characteristics, the three uastpd samples (9, 10 & 11) would seem to be
closest td_. lanceolatum

These characteristics depend on careful measureandntvould not be reliable for especially small
or poorly formed samples. It is important to take average of at least five measurements from
each sample.

It may be that for such samples, characteristidh@ieaves would be more reliable but more work
is required on this. Franco (1984) describes theds as:

L. algarvensel0-20mm long, 3-nerved
L. lanceolatun?0-40mm long, 5-7 nerved

Studying several of the specimens, it was foungetguite difficult to make these distinctions. The
leaves seemed to vary a great deal in their leagththe major veining was often unclear. The
samples were divided into two groups:

In group 1 (samples 5, 9-11, 13-15) the specim@peared to have quite thick leaves and the
veins were harder to see. Examination of the sartd the leaf with a hand lens suggested that
they have only three veins. However, there weteadly 5-7 veins exiting at the cut base of the

petiole. The appearance of the under-surfaceeoliedves was quite smooth and there were what
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appear to be numerous, clearly visible pores. |&aees appeared to have a purplish coloration,
not present in the other group — although withalreaterial it was hard to be sure of this.

In group 2 (samples 2, 6-8, 12) the samples hachrthioner leaves with five or seven veins —
clearly visible without a hand lens. The undersagpeared quite wrinkled without clearly
visible pores.

This preliminary study of the leaves is inconclesand further work is needed. In the meantime,
the proposed artificial key to the five speciesnfdun this study is given in Figure 3.

Figure 3 Proposed key for the identification bimoniumspecies of the Alvor Estuary.

1. Leaves absent at anthesis.........co.vuriiiiii i e 2
Leaves present at anthesSis. ... ..o e 3

2. calyx >4mm, external bract >2.5mm, internal bese5mm...............oooi . L. ferulaceum
calyx 1.5-3mm, external bract 1-2.5mm, intern@dbi3.5-4mm .............cooeviivininnn. L. diffusum

3. Leaves With pinnate VEINS. ... e e e e e e e aaenns L. vulgare
Leaves with parallel VEINS. .. ... e 4

4, spikelet >5mm, external bract <1.5mm, intermatb>4mm, calyx >4mm................... L. algarvense
spikelet <5mm, external bract >1.5mm, internatbradmm, calyx <4dmm................... L. lanceolatum

On the basis of the above scheme for identifyimgoniumspecies, two main populations of
Limonium lanceolatunwere discovered in the Alvor Estuary, being inshé marsh behind the

Alvor dunes, and the marshes bordering the lagb®alanares. These have been mapped onto GIS
and made available to the Instituto de Conservdeadatureza e Biodiversidade. Further searches
for this and other species will be conducted talpoe a more comprehensive distribution map for
this important genus.
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POST-FIRE RECOVERY OF PLANT COMMUNITIES IN THE SERR A DE MONCHIQUE

Patricia Santos and Will Simonson

Introduction

Since the middle of the twentieth century, rurgbagulation in the Serra de Monchique has had
considerable influence upon forest management (&eDgil, 1999). As a result, most of the small
farms and traditional methods of agriculture anohah keeping in the mountainous inland of the
Algarve have been abandoned. In addition, affotiestawith Eucalyptus globulushas been
replacing ancient agricultural and forestry lanésugviore recently, the occurrence of large-scale
fires in 2003 and 2004 dramatically altered the btoque landscape.

The outstanding phytogeographic position of thegde Monchique in southern Portugal results in
a unique floristic richness of Mediterranean anthitic species. The climate is of a Mediterranean
type with hot, dry summers and mild, humid wint@Rocha Farieet al, 1981), with considerably
higher rainfall due to the proximity of the AtlantOcean and the higher elevation. The bioclimatic
conditions vary from thermo to mesomediterranead inm semiarid to hyperhumid (Rivas-
Martinezet al, 1990; Seng & Deil, 1999). The central mountadge, including the summits of
Foia (902 m) and Picota (774 m), consists of a iigantrusion, where the climate - rainy, humid
and cold - generates the Atlantic-European lands¢ialato-Beliz, 1982). The surrounding foot-
hills consist of highly folded Palaeozoic schistsl ayreywacke (Seng & Deil, 1999) with strong
Mediterranean influence characteristic of loweitdes.

The soils developed from syenite have favourablesighl and chemical properties (sandy texture,
high organic matter content, pH between 5 and @h lpotassium content) that provide good
conditions for agricultural use, especially on thss steep slopes with year-round availability of
water (Koppet al, 1989; Seng & Deil, 1999). In contrast, soils deped from schists are very
shallow, stony and with low nutrient content and, pkhd are unsuitable for agriculture,
nevertheless have been used for dry farming arehsixte grazing until the last few decades (Neto,
1988; Seng & Deil, 1999).

In the mesomediterranean, humid to hyperhumid pafrtthe Serra de Monchique, due to the
intense and long-lasting human influence, only fragts of climax communities of forests of
Quercus suber Quercus fagineasubsp. broteroi and Quercus canariensishave survived,
representing forms obanguisorbo hybridae-Quercetum suberis quercetosamariensis(Rivas-
Martinezet al, 1990). Tree-felling opened the canopy and led &ekpansion of a dense maquis
dominated byArbutus uned@ndErica arborea(Rivas Goday, 1959). Further degradation by fire
resulted in a heathland of medium height dominditgderica australis Cistus populifoliusand
Ulex minor- Erico australis-Cistetum populifol{(Rivas Goday, 1964) ardisto salvifolii-Ulicetum
minoris (Braun-Blanquet, Rozeira & Silva, 1964).

The descriptions of the Serra de Monchique by MaBxliz (1982) show how the natural and
landscape potential of this territory merit its idestion as a protected area and heritage reserve.
The higher elevation areas hold sub-Atlantic foioret of heathlands dfllex minor with rock
outcrops and, in more humid parts, the presendéxfaquifoliumexemplars. At lower altitudes,
there are areas covered with exuberant vegetatitth,Rhododendron ponticursubsp.baeticum

and Campanula primulifolia an Iberian rarity, curiously in association wilyrica fayg a
Macaronesian tree common of island “Laurisilva’nfi@tions. In the lower parts of the hills,
confined to high humidity conditions, are found ttege examples oQuercus canariensisnd
Senecio lopeziia yellow Portuguese endemic. The Serra de Monehig|the only site foQuercus
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canariensisin Portugal, and represents the western-most bifnits actual scattered distribution in
Europe, otherwise limited to the north-east andtsaest of Spain (Malato-Beliz, 1982).

The Serra de Monchique is included in the Natur@02@etwork. For this area of over 76000 ha
there are listed 15 habitats and 11 protected epetivo of them being priorities. The most
prevalent vegetation type at higher altitudes,hbathlands oblex minorandErica australisare
recognised as a European habitat of communityastemder the EC Habitats Directive (European
dry heathlands - 4030). Other such communitiesigelrocky slopes with chasmophytic vegetation
(8220), scrublands oRhodendendron ponticurf®2B0), and areas forested Bastanea sativa
(9260)

Land use

Until the middle of the 2D century, the majority of the population in the rdede Monchique
earned their living in small scattered farms. Thetieation of vegetables and tree orchards in
syenite areas was organized in narrow terracese Maere large areas of Sweet ChestQastanea
sativg cultivated as coppice stands and used for fureivood and for the fruits (Neto, 1988; Seng
& Deil, 1999), but only few remain due to an inggin byPhytophthora Extra income came from
selling cork, wool, charcoal, brushwood, and “medth@’. The cork oak forests were also used for
pasture for pigs, sheep, and goats, so they weresaldevoid of underbrush, which facilitated their
natural regeneration and decreased the risks offiveil(Seng & Deil, 1999). Nowadays, most of
the farms are abandoned. Big areas are used femsine forestry exploitation; others are left
unmanaged and accumulate brushwood. Pig farmsihexeased with increasing water pollution,
and the water lines are colonized/Agaciatrees.

The most dramatic land use change is the afforestatith Eucalyptus globulughat by 1952

already occupied 15% of the Monchique council tataa (Silva Martins, 1973; Seng & Deil,
1999), leading to an extensive shift from drylamdnfing, heathland and opé&puercus suber

woodlands to terracdgucalyptudorests, especially in the north-west area.

Fire & Mediterranean ecosystems
Disturbance plays an integral part in shaping dlekgetation, and together with climate and soil
conditions drives vegetation structure and funatigr{Thonickeet al, 2001).

Fire is one of the major disturbance agents, whiln $eason of burning and the time between
recurring fires determining the plant species cositpan in many ecosystems. At the global scale,
fires are a significant source of emitted carbamntebuting to global warming and leading to
biodiversity changes. At the regional and locaklethey lead to change in biomass stocks, alter th
hydrological cycle, and have an impact on plant andnal species' functioning (Denrgs al,
2001). Fire, therefore, is an integral part of mangsystems (Pausas & Vallejo, 1999).

In Mediterranean-type ecosystems, fire is recogh&ean important factor determining vegetation
dynamics (Lloreet al, 1999). The Mediterranean climate regions fountheMediterranean Basin,
California, Chile, South Africa and Australia, skhaa climate of typically temperate mild rainy
winters and dry summers (Dallman, 1998). The oenae of a drought during the hottest part of
the year increases the flammability of dead wobd; s why regions with Mediterranean climate
are more susceptible to fires than other partshef World (Dallman, 1998). Variations in
temperature, months of dry season, amount and coefiarainfall, along with the presence or
absence of hot, strong winds, topography and vagetaondition the levels of wildfire risk.

Mediterranean ecosystems of Europe have been sedbjéz a long-term history of human use
(Pausaset al, 1999). The settlement of agricultural communiggemoted the spread of annual
herbs and grazing, favoured the survival and mraiion of aromatic herbs and poisonous or
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thorny shrubs, and slowly shaped the landscape.Has been used by men as a management tool
since early times. The first evidence of human-getlichanges by fire in the Mediterranean basin
is during the Neolitic (Naveh, 1975; Pausasl, 1999).

The human burning activities shifted the periogiaif fire, consequently changing vegetation
composition and thus the existence of ecosystewts @s African savannas, Prairie grasslands and
many Mediterranean-type ecosystems (Thoniekeal, 2001). After a change in management,
previously adapted plants may no longer be addagptede new fire regime, as seen in changes in
pastoralism (e.g. Davis & Richardson, 1995) andhi& application of fire suppression policies
(Thonickeet al, 2001).

In recent decades the general trend in numbered &ind surface burnt in European Mediterranean
areas has increased spectacularly. This increakeeito land-use changes (rural depopulation, land
abandonment, fuel accumulation) and climate warn@aducing fuel humidity, increasing fire risk
and fire spread). During the decade of the 199@praximately 50,000 forest fires per year
throughout the Mediterranean Basin burned aboutO800ha of forest and other wooded land,
representing almost twice as much as in the 19%A®( 2001). However, inter-annual fluctuations
of fire occurrence and impacts within individualiotries are quite different.

Because of its overwhelming importance in many gstesns, there is a long history of fire ecology
and fire modelling studies. The complexity of tHfeets of fire is not yet totally understood. As a
result of fire occurrence there are numerous diters on the ecosystem’s ecology, with huge
impacts on the fauna, flora, soil, and atmospheoitditions, with immediate loss of biodiversity
and solil nutrients, and increase of erosion riskl also important damaging effects on the socio-
economy of the region.

Fire hazard has been increasing in the Serra dehvilqure. NaturaQuercus subeforests and semi-
natural vegetation types such as shrubland andclaedt communities have been disturbed by
wildfires more frequently.

The year 2003 was catastrophic for fires locallg anPortugal as a whole, affecting nearly 80% of
the Monchique district. This is considered to heaslted from the landscape and land-use changes
described above, accompanied by an exceptionaMea with high temperatures combining with
strong hot winds.

Vegetation response to fire

With the presence of frequent wildfires in Meditarean ecosystems, it is expected that the plant
species presently occupying these areas have sdr@md evolved by acquiring adaptations that
favour the continuity of the plant communities. Baclaptations involve survival, regeneration and
colonization after the fire. Regenerative mechasisimat allow populations to recover affiee are
widespread in Mediterranean-type vegetation (Trdpal®87; Lloret et al 1999). These
mechanisms include fire-stimulated germinationyesprouting from stumps, lignotubers or burls
(James, 1984).

Vegetative reproduction is common in many phylogenkneages and biogeographical contexts
that are not necessarigsociated with fire (Barbour & Minnich, 1990). Feample, resprouting
allows the regeneration of rain forests in Cenkalerica after large-scale disturbances such as
hurricanes (Yihet al, 1991). The functional and adaptational signifa@aof the resprouting
structures seems to be related to the disturbamcesoviding a source of meristematic tissues and
resource storage (Canadell & Zedler, 1995).
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The principal regeneration traits found in planédps associated with fire-prone ecosystems are
capacity to resprout after fire and fire-stimulgtiof the establishment of new individuals. Diffetren
relative proportions of each trait, correspondingdifferent functional types, may determine the
post-fire regeneration and erosion risk (Thoniekal, 2001).

Plants that have survived and diversified in regiaith Mediterranean climate have done so only
by having adaptations that favour survival duridge tperiod of summer drought, including
surviving wildfires. Common characteristics in thegetation include the presence of bulb plants
and other geophytes with underground water and &todhge during the drought season, annuals
which complete their life cycle before the summeyugiht begins, shrub and tree roots with dual
water-seeking strategies involving both verticall drorizontal growth, and the development of
elaborated mechanisms to increase the efficienayutifent uptake in the unusually nutrient-poor
Mediterranean soils (Dallman, 1998).

After a fire in maquis habitat, more than fourtigtof the shrubs and trees re-establish themselves
by sprouting (Trabaud, 1994; Dallman, 1998). Mahyhese have a deep tap-root that provides
enough water to initiate regeneration even befloecfitst rains (Dallman, 1998). Plant species that
can only re-establish themselves by seed are eefféor as obligate seeders and incl@ilgtusspp
andPinusspp. Additional benefits from fire include the itimation of growth inhibitors in the soll
and the stimulating effect of light. Seeders usulaive long-lived seeds, which become buried and
can survive for very long periods, and which cansteulated either by heat or by chemicals in
burnt vegetation (Dallman, 1998).

In the first year after a fire, sprouting beginmast immediately (Trabaud, 1994). After the rains,
there is an abundant growth of annuals, perenmgbsd) and bulbous plants. In the second year,
there is a steady growth of shrubs, whilst annagdsstill prominent and the growth of grasses and
perennials reaches a peak. This is the period gluvirich there is the greatest diversity of species.
In the third and fourth years the shrubs increaaedtically in size, and herbs are on the declme.
the fifth year and subsequently the maquis recowsroriginal appearance (Dallman, 1998).
Whatever the strategy used by plants to surviver difie fire it takes many years for them to reach
their former size.

Climate change

An overview of the climate change context and fastg relevant to this current study is given by
the European Environment Agency report on the Ingpat Europe’s Changing Climate (EEA,
2004). The Earth’s history has been characteriseohdny changes in climate conditions, but the
extent and the rate of current climate change iiladlyy exceeds natural variation. There is strong
evidence that most of the observed recent warnsragtiibutable to human activities, in particular
to emissions of greenhouse gases from burningl floeds and land-use changes.

Due to human activities, the concentration of cardmxide has increased by 34% compared with
pre-industrial levels, with an accelerated risecsii950. The global average temperature has
increased by 0.7 = 0.2 °C over the past 10 yedrs.IP90s were the warmest decade, with 1998
being the warmest year, followed by 2002 and 200& warming has been greatest in north-west
Russia and the Iberian Peninsula. Annual precipitatrends in Europe for the period 1900-2000

show a contrasting picture between northern Euf@pe40% wetter) and southern Europe (up to

20% drier).

Climate change over the past three decades hdtetksudecreases in populations of plant species
in southern and northern Europe. Projections ptedicrther northward movement of many plant
species. Mountain regions are important for theeidity of European flora, comprising a high
percentage of the native European vascular plaatisp. In these regions, climate is the main
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driver of species composition, and mountain plg&cges are more vulnerable to climate change
because they are unable to adapt to the changedmment. Future climate change is projected to
affect species distribution in mountain regions ssderably, with the upward migration of more
competitive shrubs and tree species, resultingarehsed abundance and sometimes even losses of
endemic species.

Besides the effect of climate change itself in Yagen distribution, another effect is expected: by
causing longer dry seasons and less overall amaudhll, the increase of fire risk. The year of

2003 was characterized by unprecedented heat-vaaesherefore, extremely severe wildfires in

Europe. The Algarve registered the worst fires @rord in the summers of 2003 and 2004. Such
climatic events, coupled with the reliance of maodfrestry on extensive monocultures of highly

flammable trees such as pine and eucalyptus, deafttl not only to more frequent and extensive
forest fires but greater vulnerability to soil émsand desertification.

Post-fire recovery monitoring in Monchique

A study undertaken by A Rocha in the summer of 28i@3d to assess the flora and vegetation of
Foia, in the Serra de Monchique, in support of Bi@parque initiative (Simonson, 2004). Fixed
study plots were established covering the domihabitats present at the summit of Foia and the
vegetation was recorded using phytosociologicalhoutlogy. Just after the survey took place
forest fires affected some 80% of the Monchiquéridts burning most of the study area.

It was decided to use the pre-fire data from th@326tudy as a baseline for following vegetation
recovery in the different habitats after the ocence of the fire, and to assess their resilien¢ban
face of this disturbance event. Furthermore, weedito establish additional study plots, using fire
history maps of the region since 1990, to covefeddht fire regimes and look at the possible
effects of number of fires, and the time since fast on the heathland vegetation in particuldre T
monitoring of these fixed study areas can providduable information about the habitats’
conservation status and the recovery potentialifedrdnt vegetation communities. This is to be a
long-term project, with the initial results presahin the report below.

In summary the objectives were to:
1. Compare pre-fire and post-fire vegetation compasiand structure of fixed study plots of
different representative habitats of the Serra dadique; and
2. Assess whether, and how, the number of fires ané 8ince last fire affects vegetation
composition, structure and resilience in the heaithicommunities.

Methods

Study area

The four areas studied (Vale Largo, Cruz da Foareho da Foia and Barranco da Garganta) are
those described by Simonson (2004), straddlingstimemit of Foia on mostly north-facing slopes,
and in total covering an area of c400 ha. The \atget survey, from 20 May to 31 July 2003,
included twenty permanent plots (plots number 229 covering a range of prevalent habitats:
Ulex/Erica heathland (10), Rhododendron (2), young woodla®yg fock outcrops (3), pine
plantation (1), eucalyptus plantation (1) and Sweestnut coppice (1). The plots were 10 x 10 m
(apart from one woodland plot (no. 11) that wasH»and one Rhododendron plot (no. 3) that was
20 x 20 m).

New plots were located in heathland areas in daleover different fire regimes. After the analysis
of fire occurrence maps made available by Eheeccdo Geral de Recursos Florestapossible
study plots were chosen and then localized in igld fo confirm their suitability. In this way, 14
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new 10 x 10 m heathland study plots (plot 23 to\88)e identified and surveyed. The description
of all the study plots is presented in Table 1.

Surveying methodology

All the original 2003 plots were relocated and séeid, and along with the new heathland study
plots were surveyed during two campaigns in 200prang survey from 12 April to 11 May and a
summer survey from 2dune to LJuly. The study plots were permanently marked nith spray
paint and metal pegs in the corners. GPS coordinaége registered, and fixed-point photos were
taken from the plots’ top left-hand corners.

For each plot physical parameters, such as altitsidpe, and orientation were recorded. A visual
estimation of the percentage cover of rocks, baik and litter, and the cover by the different
vegetation strata (trees, bushes and herbaceouespwas determined. After this, all species in
the plots were identified and recorded and thewrecassessed using the Braun-Blanquet cover-
abundance scale, along with additional information phenology and sociability. These
phytosociological scales are given below:

a) Braun-Blanquet cover-abundance scale:

R — individuals rare or isolated

+ —sparsely or very sparsely present, cover veaflsm
1 — plentiful, but of small cover value

2 — very numerous, or cover 5-25%

3 — any number of individuals, cover 25-50%

4 — any number of individuals, cover 50 — 75%

5 — cover greater than 75%

b) Phenologic index (development): c) Sociabilitgtex (spatial distribution)

1 — cotyledons 1 —isolated individuals

2 — first leaves 2 — grouped or tufted

3 — stems with leaves 3 — in small patchesushions

4 — flowering 4 -in small colonies, extensive patches or carpets
5 — fruiting 5 -in pure populations

In the summer survey extra data were recorded.alleeage vegetation height was measured by
placing a marked pole at 20 points spread everdy the plot, recording the value of the tallest and
nearest plant. Soil pH was recorded by taking &amples (one random sample from each quarter
of the plot) to a depth of 5 cm and later mixingesqual volume of fresh soil and distilled water,
leaving for 10 minutes, and then measuring the ptH aymeter.

Data analysis

The data from all the visits was organized in aress Database. Vascular plant species diversity
was calculated using Shannon Weiner, H=1s(pi(logpi)) (where s = number of species; pi =
proportion of total sample belonging to the “i” sps). For the baseline plots differences between
the indices and between vegetation heights pre-pastifire were tested using a students paired t
test.

Detrended Correspondance Analysis (DCA) was usetesb the effect of fire on the species
composition and analysed by using the computerggelCANOCO (Ter Braak & Smilauer, 2002).
The data was converted from the Braun-BlanquetrealBandance scale to a measure of percentage
cover and the data was lofy + 0.1) transformed. The distance in multivexriapace between the
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plots in 2003 and 2005 was calculated in four dismams using Pythagorus, to provide a measure of
the resilience of the plots, ie how similar the etagion composition was after the fire to that
recorded before the fire.

The relationship between the heathland plant conimuoomposition and the measured
environmental variables were analysed by the caimgd linear ordination technique Redundancy
Analysis (RDA) using the computer package CANOCG@r(Braak & Smilauer, 2002). Species
that only occurred once were removed from the gatathe data were lp¢y + 0.1) transformation.
The environmental variables included in the analygere time (number of years since last fire),
number of fires in last 14 years, soil pH and agerasegetation height. The RDA analysis was
tested by a Monte Carlo permutation test (9999 p&ations). Non-significant terms were dropped
by sequential forward elimination in CANOCO.

The presentation of results below limits itself itotial observations and analyses of species
diversity, gains and losses within the study pldtse multivariate analysis is to be revisited with
the inclusion of a new set of data collected in7200

Results

I. Comparing pre- and post-fire data

Fire had a significant effect on the number of sggececorded (p<0.0001) and Shannon Weiner
diversity index (p<0.0001). In all cases the diitgrsvas greater in post-fire than pre-fire plots.
Before the fire most plots had between 11-20 spexfi@ascular plants; post-fire plots had between
20-48 species. Table 2 presents for each plotdteah habitat, species number, Shannon Weiner
index, ground vegetation height for 2003 and 20@% rmean soil pH in 2005.

Inevitably, the vegetation structure was completdigred by the fire. The ground vegetation height
decreased in all plots (Figure 1), as expected affee, and the relative dominance of the species
changed

Figure 1 — The changes caused by fire in one of the pB#fore the fire in 2003, just after the fire,
and the vegetation recovery seen in 2005.

Vegetation analysis of non-heathland habitat plotsre- and post-fire situations revealed different
responses of plant species. Overall, there is@ease in the number of species present in thg stud
plots after fire in all the habitats: rhododendroative woodland, rock outcrops, and pine and
eucalyptus plantations (excluding the Sweet Cheégtlat which was apparently not affected by

fire).

Taking the species that occurred at an averager ¢ogker than 5% (see Table 3) the following
showed a consistent increase in cover in all thetds where presen&sphodelus ramosu€istus



salvifoliug Cerastium glomeratumGeranium purpureumBriza maxima Holcus lanatus Arum
italicum, Lotus uliginosysMentha pulegium and Armeria beiranasubsp monchiquensisThe
following species showed little effect or signifitadecline in percentage cover post-fire in all the
habitats where presenEucalyptus globulusllex aquifolium Lavandula viridis and Paeonia
broteroi. Other species showed a post-fire percentage cwvelar to the pre-fire situation in most
of the habitats where present, but decrease signily in one of themCrataegus monogynand
Lonicera periclymenunonly decreased in the native woodland plot, @aachus communis the

rhododendron plot.

Table 1 — Description of study plots (vegetation typeitadte, aspect and slope) and fire history
(number of fires, time since last fire, and yeatsaol fire occurred). 2003 study plots (2-22) and
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new study plots (23-39). * not affected by fire.

Description Fire history

: . Number Years e
Study | Vegetation| Altitude | Aspect| Slope of fires | SINCe Years with fire
plot |[type (m) © (%) fire
2 rhodo 742 310 10 2 2 1995 2003
3 rhodo 769 NW | 20 2 2 1995 2003
5 chest 784 N 20 1 2 20038* -
6 pine 803 58 10 1 2 2003 - -
7 rocks 830 42 15 1 2 2008 - -
8 rocks 841 25 35 1 2 2008 - -
9 eucal 776 NNE | 25 1 2 2003 - -
10 wood 740 NNE | 20 1 2 2003 - -
11 wood 740 23 20 1 2 2003 - -
12 heath 842 218 10 2 2 1995 2063
13 heath 809 312 15 2 2 1995 2003
14 heath 825 70 15 2 2 1995 2003
15 heath 839 NNE | 25 2 2 1995 2003
16 heath 904 344 0 3 2 1990 192003
17 heath 844 197 20 3 2 1990 192903
18 rocks 888 340 30 1 2 2008 - -
19 heath 850 2 10 2 2 1991 2003
20 heath 809 184 15 2 2 1995 2003
21 heath 782 116 30 2 2 1995 2003
22 heath 831 352 15 2 2 1995 2003
23 heath 808 293 20 1 2 2008 - -
24 heath 817 302 5 1 2 2008 - -
25 heath 816 20 15 1 2 2008 - -
26 heath 792 240 5 1 10 1995 - -
27 heath 791 322 10 1 10 1995 - -
28 heath 772 350 15 1 10 1995 - -
29 heath 898 80 10 1 14 19001 - -
32 heath 766 310 5 2 1 1995 20064
33 heath 751 174 5 2 1 1995 2004
34 heath 749 292 10 2 1 1995 2004
35 heath 788 292 10 2 10 1991 1995
36 heath 787 338 5 2 10 1991 1995
38 heath 751 268 5 2 2 1995 2003
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139 |heath | 748 | 249 | 10 | 2 | 2 | 1995 2063 |

Table 2 Habitat, species number, Shannon Weinner indexingl vegetation height for 2003 and
2005 and mean soil pH in 2005 (plots 23-39 aretemtdil plots established in 2005).

Ground
Soil pH mean Vegetation

Plot Habitat Species number | Shannon Weiner|+ 1 SE (n=4) height (m)

2003 2005 2003 2005 2008 2005
2 Rhododendron 11 48 1.66 2.48 6.59 + 0.13 3|00 4 Q.6
3 Rhododendron 15 58 1.67 2.60 6.68 + 0.28 3|00 2 Q.9
5 Chestnut woodland 28 33 1.6b 1.64 6.56 + 0|15 00.50.09
6 Pine woodland 16 30 1.29 1.97 5.76 £ 0.20 1/00 47 Q.
7 Rock 16 34 1.92 2.30 5.65 + 0.12 0.75 0.16
8 Rock 18 36 2.17 2.76 5.23+0.23 0.50 0.08
18 Rock 20 31 2.33 2.62 5.17+0.26 1.00 0.11
9 Eucalyptus woodland 15 27 1.18 2.03 6.15 = 0|32 0.27
10 Native woodland 19 44 1.82 2.70 6.42 + 0.7 301
11 Native woodland 18 48 1.19 2.38 6.14 £ 0.1 0/79.62
12 Heath 10 22 1.02 1.49 5.44 +0.10 1.00 0,24
13 Heath 12 26 1.58 2.08 5.26 + 0.24 1.00 0,56
14 Heath 21 31 1.23 1.95 4,97 £ 0.08 1.00 0.33
15 Heath 13 36 1.34 2.46 4,92 +0.13 1.50 0,23
16 Heath 12 18 1.09 1.31 5.55 + 0.05 1.50 0,29
17 Heath 14 29 1.18 1.76 5.67 +0.13 0.50 0,20
19 Heath 17 36 1.47 2.38 5.52+0.14 1.00 0,29
20 Heath 15 29 1.20 1.34 5.43+0.15 1.00 018
21 Heath 16 40 1.22 2.50 5.42 + 0.00 1.00 0,10
22 Heath 13 30 1.46 2.57 6.29 + 0.09 1.50 019
23 Heath 17 1.88 6.09 + 0.07 0.51
24 Heath 14 1.53 6.31+0.24 0.37
25 Heath 16 1.40 5.47 + 0.14 0.32
26 Heath 27 1.96 6.70 + 0.2 0.76
27 Heath 17 1.88 6.79 + 0.3 0.65
28 Heath 16 1.44 6.23 + 0.04 0.75
29 Heath 13 1.13 5.96 + 0.24 1.03
32 Heath 22 2.27 6.08 + 0.18 0.16
33 Heath 30 2.22 6.76 + 0.18 0.14
34 Heath 21 2.23 6.23 + 0.2p 0.15
35 Heath 19 1.79 6.42 +0.07 1.0
36 Heath 13 1.76 5.83 £0.08 0.59
38 Heath 25 1.67 6.27 +0.22 0.31
39 Heath 22 1.64 6.25 +0.08 0.40
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Table 3 Summary of vegetation composition of non-heatthlplots pre- and post-fire. Average %
cover is shown. Only those species that occurreth average of >5% cover in one or more
habitats are shown.

Chestnut | Eucalyptus Pine Rhododendrom Rock Native wood

2003|2005 2003 | 20052003 2005 | 2003 2005 2008 2005 2003 2p05
Armeria beirane
sspmonchiquensi 0 0 0 0 0 0 0 0 5.3 10 0 @
Arum italicun 1 15 0 0 0 0 0 0 0 0 0 1
Asphodelu:
ramosus 40 1 0 1 0 1 0 0.5 0 0.3 0
Briza maxime 0 0 0 1 0 1 0 0.5 5.3 1 0
Campanula
primulifolia 0 0 0 0 0 0 0.5 7.5 0 0 0 @
Castanea sativa | 90 | 90 1 0 0 1 0 0 0 0 05 05
Cerastium
glomeraturr 0 1 0 0 0 1 0 1 0 0 0 8
Cistus crispus 0 0 0 1 0 0 0 0 5.3 0.6 0 @
Cistus salviifolius| 0 0 0 1 0 1 1 8 0.6 13.6 0 0|5
Crataegus
monogyna 0 0 1 0 0 0 0.5 0.5 5 5 40 3
Eucalyptus
globulus 0 0 65 40| 1 0 0 0 0 0 0 0
Geranium
purpureun 1 1 0 1 1 15 0 1 0 0 0.5 9
Holcus lanatu 0 1 0 1 1 15 0 8 0 0.3 0.5 205
llex aquifolium 0 0 0 0 0 0 0.5 0 0 0 45 20
Lavandula viridic | 0 0 0 1 0 0 0 0 13.3 0.3 0 (
Lonicera
periclymenun 1 1 1 0 1 1 1 1 0 0 205 1
Lotus uliginosu 0 0 0 0 0 0 0 7.5 0 0 0 Q
Mentha pulegiui | 0 0 0 0 0 0 0 0 0 0 0 45
Micropyrum
tenellum 0 0 0 0 0 0 0 0 10 0 0 q
Paeonia brote! 15 1 0 0 0 0 0 0.5 0 0 0 (
Pinus radiat: 0 0 0 0| 65 40 0 0 0 0 0 0
Pteridium
aquilinum 1 1 15 15| 90 65 40 525 5.6 1 06 205
Quercus suber 0 0 1 1 0 0 20 7.5 0 0 0 d
Rhamnu
alaternus 0 0 0 0 0 0 0 0.5 0 0 8 8
Rhododenron
ponticum 0 0 0 0 0 0 27.5 33 0 0 789 75
Rubus ulmifoliu 1 1 1 1] 15 1 52.5 1 0 0.3 65 205
Tamus communis 1 1 1 0 1 1 27.5 1 0 0 1 1
Tolpis barbata 0 0 0 0 0 0 0 0 0 0 0 45
Ulex minor 0 0 1 1 0 1 1 1 5.3 0.6 05 0}5

In the heathland plots there was an increase inbeuraf species in the 2005 inventories, with
many species showing increases in percentage ¢eserable 4). Some species remained with the
same percentage cover, whilst a few showed a cenadite decrease. Those showing declines in
cover wereDactylis glomerata Erica australis Lavandula viridis Rubus ulmifolius and Ulex
minor; and showing the maintenance in cover percentage @arlina corymbosaCistus crispus
Cistus salvifoliusandPteridium aquilinum
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Table 4 Summary of vegetation composition in heathlandspld/lean % cover = SE are shown
and the % of plots (out of 10) in which the speadesurred. Only those species that occurred in
30% or more of the plots in either 2003 (pre-foeR005 (post-fire) are shown.

Cover (%) Occurrence (% of plots)

2003 2005 2003 2005

Agrostis castellar 09+0.1 24+15 90 100
Andryala integrifolie 04+0.2 08+0.1 40 80
/Arenaria montan 0.6+0.2 1.0+ 0.0 60 100
Asphodelus ramosit 0.3+0.2 0.5%+0.2 30 50
Asteroinum linum-stellatum 0.0 £ 0.0 0.6+0.2 0 60
Avena barbat 0.2+0.1 0.3+0.2 20 30
Avena sterili 0.8+0.1 0.7+0.2 80 70
Briza maxime 0.0+0.0 0.5+0.2 0 50
Bromus hordeacet 0.0+ 0.0 0.6+0.2 0 60
Carlina corymbosa 0.6+0.2 0.6+0.2 60 60
Cerastium glomeratum 0.0+0.0 0.3+0.2 0 30
Cerastium glutinosum 0.0+0.0 0.3+0.2 0 30
Chamaemelum fuscatum 0.0+0.0 0.3+0.2 0 30
Cistus crispus 05+0.2 0.5+0.2 50 50
Cistus ladanifer 0.1+0.1 0.3+0.2 10 30
Cistus populifolius 0.0+0.0 0.3+0.2 0 30

Cistus salviifolius 43.5+ 10.9 43.6 +9.3 90 100
Clinopodium vulgare 0.3+0.2 0.5+0.2 30 50
Dactylis glomerat 04+0.2 0.1+0.1 40 10
Echium rosulatun 0.3+0.2 0.4+0.2 30 40
Erica australis 149+ 9.8 8.5+6.8 70 70
Festuca ampl 0.9+0.1 22115 90 80
Holcus lanatus 0.6+0.2 3.8+£20 60 100
Lavandula viridis 0.3+0.2 0.1+0.1 30 10
Leontodon taraxacoid 0.1+0.1 0.4+0.2 10 40
Ornithogalum pyrenaicum | 0.0 £ 0.0 0.8+0.1 0 80
Poa trivialis 0.0+0.0 22+15 0 80
Polystichum setiferu 0.0+0.0 0.5+0.2 0 50

Pteridium aquilinun 10.1+55 116 +5.3 90 100
Ranunculus gregariol 0.0+0.0 0.8+0.1 0 80
Reseda med 01+0.1 0.7+0.2 10 70
Rubus ulmifoliu 43+4.2 1.7+1.6 40 30
Scilla monophyllos 0.0+0.0 09+0.1 0 90
Senecio sylvaticus 0.0+0.0 0.7+0.2 0 70
Teesdalia nudicaulis 0.1+0.1 0.5+0.2 10 50
Thapsia villosa 05+0.2 0.6+0.2 50 60
Tuberaria guttata 01+0.1 0.5+0.2 10 50
Tuberaria lignosa 0.3+0.2 0.6+0.2 30 60

Ulex minor 325+6.9 17.2+4.4 100 100
Urginea maritima 0.0+0.0 05+0.2 0 50

Taking all habitats and looking at the species &l gained (Table 5), it is noticealhat more
species were gained than were lost as a resuiedire. The rhododendron, heathland, native woodland
and rock outcrop plots had the highest gained specalues: 64, 45, 35 and 38 new species
identified in the post-fire inventory respectively.

The eucalyptus had the highest rate of species llmsiag eight of the species identified before the
fire, and gaining 20 species. Additional speciesreoorded before the fire includedssphodelus
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ramosus, Briza maxima, Cistus crispus, Cistus fdivs, Geranium purpureum, Holcus lanatus
and Lavandula viridis Some of the lost species might in fact be duslight differences in the
location of the fixed study plots in 2005, or tosidentification. For example for the eucalyptus
plot, the loss ofCastanea sativaand Crataegus monogynaas due to difficulties in finding the
precise location of the original plot from 2003, ilghin the pine plantation plot the loss of
Eucalyptus globuluss a result of excluding a eucalyptus tree locaitetthe plot’s corner.

A number of ferns Anogramma leptophyllaAsplenium onopter)jsand climbing plant species
(Hedera helixsubspcanariensis, Lonicera periclymenwubsphispanica, Tamus commujisere
lost from some plots.

Table 5 The number of species of vascular plants lostganged, and the ones maintained with no
change after the fire in the different habitats.

Habitat Chestnut | Eucalyptus| Heathland| Pine | Rhododendron Rock | Native wood
Gains 9 20 45 16 64 35 38
Loss 3 8 (-2) 7 1(-1) 3 4 4

No change 149 133 109 144 94 122 119

The dominant species in both pre- and post-firethhaad plots wereCistus salvifolius, Erica
australis and Ulex minot Many species, present in the heathland presfively plots, such as
Andryala integrifolig Asphodelus ramosu€istus ladaniferClinopodium vulgargFestuca ampla
Holcus lanatus Leontodon taraxacoided®keseda medjaleesdalia nudicalisTuberaria guttata
and Tuberaria lignosa doubled their cover percentage after the fig@rastium glomeratum,
Cerastium glutinosum, Chamaemelum fuscatum, Cistymlifolius, Ornithogalum pyrenaicum,
Poa trivialis, Ranunculus gregarious, Scilla mongitdy Senecio sylvaticusnd Urginea maritima
were all absent before the fire but occurred in 20%nore of the plots after the fire.

Even though the chestnut plot was free from fineré were found differences between 2003 and
2005 that seem to show a better habitat quality Vass in cover oAsphodelus ramospsvhich
declined from 40% cover to a trace, and the gatoier from 1 to 15 % oArum italicuma species
commonly associated with this habitat (Malato-Beli282).

Geranium purpureunand Holcus lanatusincreased in cover in the pine plot following fiaad
Asphodelus ramosus, Briza maxiarad Cerastium glomeraturwere amongst the species that were
post-fire colonists. In the rhododendron pl&sbus ulmifoliusand Tamus communideclined in
cover from over 25% to only a trace a@dstus salvifoliuancreased in cover from only a trace to
over 5%.Asphodelus ramosus, Briza maxima, Cerastium glomeraGeranium purpureum Lotus
uliginosus, Paeonia broteandRhamnus alternuaere amongst those species that were new to the
rhododendron plots following fire. In the rock outp plotsLavandula viridisdeclined in cover and
Micropyrum tenellumdisappeared from the plots following fir€istus salvifoliusand Armeria
beirana subspmonchiquensisncreased in cover, ardsphodelus ramosus, Holcus lanatasd
Rubus ulmifoliuswere new colonists. In the native woodland plGistaegus monogyndlex
aquifolium Lonicera periclymenunand Rubus ulmifoliusdecreased in cover, addum italicum
Cerastium glomeratum, Mentha pulegium, Tolpis btaband Cistus salvifoliuswere new
colonists.

[I. Comparing different fire regimes effects on hédand:

The additional plots established in 2005 togethi¢h the heathland plots from the baseline survey
gave 24 plots with a range of fire histories (Tabjeaanging from 1 to 3 fires in the last 14 years
and from 14 years to 1 year since the last firaioed.
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Figure 2 shows the effect of the number of fired #re time since last fire on the average number
of species per plot and on the Shannon Weiner Bityemdex. Plots with two or three fires in
recent past showed an increase in the number ofespand diversity index, with those with two
fires having the highest values. With increaseinmetsince last fire, as expected, the number of
species and diversity decreased. Two years aftepticurrence registered the highest value. These
changes seem to be consistent with the expectedagcdynamic.

Figure 2 Effects of fire on average number of species am@werage Shannon Weiner Diversity
Index per heathland plot with regard to the nundddires and time since last fire.
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Discussion

The results, showing an increase in the numbepetiss and diversity, along with more species
being gained than lost in all habitats, are coesistith a typical post-fire recovery pattern of
Mediterranean fire-adapted vegetation. Time siase fire did, unsurprisingly, have an impact on
the community, with similar the number of annuaé@ps decreasing in abundance as the time
since fire increases. Vegetation height not surmig increased with time since fire, and as the
shrub species such Bsica australis Cistusspp. andJlex minor develop the bare ground is shaded
out and the number of annuals declines.

This evidence of a typical recovery pattern mayicdatk that the habitats are recovering healthily
and over an expected period, even after such aeséweevent in 2003 and a very dry year in 2005.
In the first year after a fire sprouting begins attimmediately (Trabaud, 1994). After the rains,
the herb species increase in number immediatelpusecof a general reduction in the tree and
shrub cover that brings more light to the soil.sTisi a short-time effect, given that the resprautin

woody species are able to recover within a few g/ebr Mediterranean systems the majority of
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species that gain dominance after fire are preserthe first few years (Trabaud, 2003), and
therefore it is not unreasonable to suggest thaaaly survey of plant species composition (such as
the current study just two years after the firevides an indication of the vegetation community
that will establish in later years. Neverthelesstifer monitoring of the vegetation status is respli
and at the time of writing (2007) a new set of datglant composition has been collected from the
plots. Fire ecology studies usually require longrteesults for reliable conclusions.

While not measured in this study the loss of vegatastructure may have an effect on other

aspects of biodiversity. Whilst it waits to be sedrether plant community composition is affected

by the frequency of fires, one can envisage thguiacy of fires can have an effect on the animal
communities supported. More frequent fires will fxeébe vegetation on average shorter, and this
might have implications for insects or birds theltyron vegetation structure for either feeding or

nesting.

In conclusion, from the initial results presentegteh heathlands and the other habitats sampled
appear to be well adapted to fire and showed egpguatterns of recovery two years after the fire
event. The use of multivariate statistical toots grocess) will provide more powerful analyses of
plant composition change, and vegetation resiliefaredifferent habitats and fire regimes. It will
then be possible to better understand the possitgkcations of more frequent fire occurrence, in
the context of climate change, on the conservatiatus of the Monchique habitats and their flora.

Acknowledgements

The summer field work was done in collaborationhvi®uth Mitchell and Laura Flegg of the Centre
for Ecology and Hydrology, Banchory. Their work wiasded by a British Ecology Society small
project grant. P.Swould like to thank Will Simonson, as coordinasomd mentor, for the knowledge
and motivation sharing; the field workers Jeanktddl, Ruth and Laura, and “companheiras” Helen
Baker and Karina Sousa.

References

Barbour, M. G., & Minnich, R.A., 1990, The myth ohaparral convergencésrael Journal of
Botany39: pp.453-63.

Braun-Blanquet, J., Rozeira, A. & Pinto da SilvaRA (1964) Reésultats de trois excursions
géobotanique a travers le Portugal septentrionaiaten — Il Landes a cistes et ericacées
(Cisto-Lavanduletea et Calluno-UliceteAgronomia Lusitanic23:229-320.

Canadell, J., F.& Zedler, P. H., 1995, Undergrostrdctures of woody plants in Mediterranean
Ecosystems of Australia, California, and Chile.M. T. K. Arroyo, P. H. Zedler & M. D.
Fox [eds.],Ecology and biogeography of Mediterranean ecosystamChile, California,
and Australia Springer-Verlag, New York, pp.177-210.

Dallman, P.R., 1998lant life in the World’s Mediterranean Climate®xford University Press,
Oxford.

Davis, G.W. & Richardson, D.M., 199Blediterranean-type Ecosystems: Function of Biodiigr
Springer-Verlag, Berlin.

Dennis, R., Meijaard, E., Applegate, G., Nasi, RM&ore, P., 2001lmpact of human-caused fires
on biodiversity and ecosystem functioning, andrtlvauses in tropical, temperate and
boreal forest biomesCBD Technical Series No. 5. Montreal, Canada, @ation on
Biological Diversity.

EEA, 2004, mpacts of Europe’s Changing Climafehe European Environment Agency.

FAO, 2001,FAO Global Forest Fire Assessment 1990-20880 Forest Resources Assessment
Programme; Working Paper No. 55. Food and Agricaldrganisation.



A Rocha Portugal Observatory Report 2005-2006

James, S., 1984, Lignotubers and burls - theircgira, functions and ecological significance in
Mediterranean ecosysteniotanical Revievib0: pp.225-66.

Kopp, E., Sobral, M., Soares, T. & Woerner, M., 998s solos do Algarve e as suas
caracteristicasVista Geral, Faro.

Lloret, F., Verdd, M., Hernandez, N. & Valiente-Ramt, A., 1999, Fire and resprouting in
Mediterranean ecosystems: insights from an extdrimajeographical region, the mexical
shrubland.American Journal of Botar§6. pp.165561.

Malato Beliz, J., 1982A Serra de Monchique — Flora e Vegetac&wleccdo Parques Naturais,
n°10. Servico Nacional de Parques, Reservas erféain Paisagistico, Lisboa.

Naveh, Z., 1975, The evolutionary significance io¢ in the Mediterranean regioNegetatio29:
pp.199-208.

Neto, J.B., 1988, A evolugdo da agricultura no EE&(X — Uma abordagem antropoldgics
Congresso do Algarve, Racal Clube, Faro, pp-835

Pausas, J. & Vallejo, V., 1999, The role of fire Huropean Mediterranean Ecosystems. In:
Chuvieco E. (ed.Remote sensing of large wildfires in the Europeadiiérranean basin.
Springer-Verlag, pp-3L6.

Rivas Goday, S., 1959, Contribucion al estudio al@Uercetea ilicis hispanicAna. Inst. Bot.
Cavanilles17(2): pp.285406.

Rivas Goday, S., 1964/egetacion y florula de la cuenca extremefia deldsra. Pub. Excnma.
Diputacion ProvBadajoz, Madrid.

Rivas-Martinez, S., Lousa, M., Diaz, T.E., Fernagenzales, F. & Costa, J.C., 1990, La vegetation
del Sur de Portugal (Sado, Alentejo y Alganighera Geobotanica: pp.5-126.

Rocha Faria, J.M., Godinho, S., Almeida, M.J.R., Mlachado, M.S., 1981, Estudo
Hidroclimatolégico da Regido do Algarve. 1@: Clima de Portugallnstituto Nacional de
Metereologia e Geofisica, Lisboa.

Seng, M. & Deil, U., 1999, Forest vegetation typasthe Serra de Monchique (Portugal):
Antropogenic changes of Oak ForeS#va Lusitana/(1): pp.7392.

Silva Matrtins, J., 197&structuras Agrarias em Portugal Continentebl. I. Lisboa.

Simonson, W. D., 2004, BiParque Monchique: Levantamento da Flora - Desaicé
Mapeamento Vegetahssociacdo A Rocha, Portimao.

Thonike, K., Venevsky, S., Sitch, S. & Cramer, 2001, The role of fire disturbance for global
vegetation dynamics: coupling fire into a Dynamidoléal Vegetation ModelGlobal
Ecology & Biogeography0: pp.66167.

Trabaud, L., 1987, Fire and survival traits of péanin: L. Trabaud [ed.]The role of fire in
ecological system$&PB Academic Publishing, The Hague, pp.65—89.

Trabaud, L., 1994, The effect of fire on nutriesédes and cycling in@uercus coccifergarrigue
(southern FrancePecologia99: pp.379 — 86.

Trabaud, L., 2003, Towards a sounder fire ecoléggntiers in Ecology and the Environmeit
pp.274-75.

Yih, K., Boucher, D. H., Zamora, N. & Vandermeer,Hl, 1991, Recovery of the rain forest of
southeastern Nicaragua after destruction by HureckanBiotropica23: pp.106-13.



A Rocha Portugal Observatory Report 2005-2006

VEGETATION MAPPING OF THE GUADIANA ESTUARY

Will Simonson

Introduction

The Guadiana Estuary has an extremely importantaldteritage. The salt-marsh vegetation of the
Estuary makes up part of this richness and caoigsan essential role in the functioning and
maintaining of a healthy status of this ecosystAmpart of the overall objective of ‘MegaSIG’ to
create a tool for environmental management and aaun; description and mapping of the
vegetation of the estuarine zone was undertaken.

Methodology

The vegetation map was developed on a GIS platfdmview 8.3) through photo-interpretation

of georeferenced aerial photographs at a scale :9900, provided by MegaSIG partners,
integrating data already available from the studyaaThe classification of the vegetation was
based on the scheme adopted by the European Habitactive, given that a large proportion of
the area in question is a Natura 2000 site covbyethis legislation. Field visits allowed for the
verification of the vegetation types present, dmeldollecting of other data such as the presence of
non-native species, evidence of disturbance arehtsir From the field observations and published
records, an inventory of plant species was compladl a library of photographs of plants species
and communities was developed.

Results and discussion

An area of 4605 ha of estuarine habitats was mafigigdre 1). The areas of the different classes
of vegetation are given in Table 1. The inventdirplants contains 420 species, including some of
conservation importance. Examples @istanche phelypae&@Orobanchaceae), a parasitic plant
with large flowering spikes of yellow flowers (Figu 2), and Limonium algarvense
(Plumbaginaceae), a more delicate plant, endentitetdberian Peninsula and Morocco and one of
more than 100 species of this genus present innSpadl Portugal. A large part of the area is
dominated by plants of the family Chenopodiacead ather ‘halophytes’, in particular the
succulent shrub&rthrocnemum macrostachyusnd Sarcocornia A typical zonation was found in
places, from the colonies of the Cord-gr&gmrtina maritimafrequently submersed in tidal waters
at the edge of the creeks, passing through $hecocorniasand Sea Purslanélalimione
portulacoidesin the mid-marsh, to the plants of the upper marsth asArthrocnemum Shrubby
SeabliteSuaeda veraand Shrubby Sea Lavendemoniastrum monopetalumvhich also form a
distinct community on top of the banks of the sahs and fish farms. However, it also became
clear that a large proportion of the marshes iscééd by the presence of the highly competitive
exotic gras$Spartina densiflora

Spartina densifloras a South American cord-grass that has beconablested in the salt marshes
of SW Europe, as well as parts of NW Africa and §@fth America. It was introduced to Iberia as
early as the 16th century, and has become invasithee estuaries of the Odiel and Guadiana. In the
former, it has invaded 90% of the tidal marshest@édset al 2006). It has a wide salinity range
tolerance (Castilleet al, 2005), and high rates of both vegetative and aesaproduction. In the
Guadiana study are&partina densifloravas recorded as present on more than 1000 ha cfalh
marshes. This represents 22% of the total salthraesa (23% of the 644 polygons mapped). Some
168 ha consisted @partinaswards of between 70 and 100% cover of this oeeigp. The areas
of invasion for each of the Portuguese and Spaeistiories are given in Table 2. The vegetation
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communities most affected were channel marginsraitillle marshes witlsarcocornia perennis
subsp.alpini and Halimione portulacoideslying above the colonies @partina maritimawhich
have a lower elevational tolerance (Castétoal, 2000). The ecological restoration works at the
Castro Marim/ V.R.S.A Nature Reserve appear to Hawditated the invasion of the cord-grass, as
has also been experienced in the Guadalquivir rear@bastellanost al, date unknown).

Figure 1 Vegetation map of the Guadiana Estuary.

Figure 2 Cistanche phelypaea.
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Table 1
Habitats Name of vegetation category Area (ha)
Directive Portugal | Spain Total
Code
1130 Tidal water of estuary and channels 471.1 844.9 1316
1150 Coastal lagoons 72.2 66.5 138.7
1310 Salicorniacolonies and other annual 16.5 2 18.5
vegetation
1320 PioneerSpartina maritima 2.7 0 2.7
communities
(1320) InvasiveSpartina densiflora 117.2 50.4 167.6
1410 Rush beds 12.8 6.7 19.5
1420 Halophilous mixed scrub of upper 239.3 738.6 977.9
marsh and banks
1420(2/3) ShrubbySarcocorniasf channel 31.9 527.2 559.1
margin and middle marsh
1420(4) Arthrocnemunscrub of upper marsh 134.6 68.5 203.1
1420(5) Banks dominated bguaeda vera 51.2 0 51.2
1420(6) Banks dominated biimoniastrum 0.3 0.1 0.4
1430 Halo-nitrophilous scrub of upper 0 1.8 1.8
marsh and banks
5330 Lygos scrub on old dunes 81.1 281.7 362.8
92D0 Riparian gallery withTamarisk 8.2 0 8.2
Mixed categories
1150 + 1420 +| Fine scale habitat mosaic on traditional 167.6 21.9 189.5
1430 salinas
1320 + 1420 | Mixed Spartina maritimaand 14.2 46.5 60.7
Sarcocornias
1320 + Pioneer/margingbpartina maritima 1.7 52.8 54.5
1420(1) and/orSarcocornia perennis perennig
1410 + 1420 | Mixed rush beds and halophilous sciub  192.4 87.8 280.2
1420(2/3) + Matrix of shrubbySarcocorniasand 0 37.9 37.9
1420(6) Limoniastrumon raised banks
1420 + 1430 | Mixed scrub of upper marsh and banks  88.3 0 88.3
1420 + 1510 | Halophilous scrub witlsalicorniaand 14 65.1 66.5
other succulent annuals
Total: estuarine habitats 1704.7 2900.4 4605.1
Table 2 Invasion by Spartina densiflora.
Portuguese Spanish Total
territory territory
Areas affected b$partina 432.5 577.7 1010.2
densiflora(ha)
Area of swards o$partina 117.2 50.4 167.6
densiflora(ha)

The high competitive ability oSpartina densiflorehas allowed it to dominate large areas of salt-
marsh vegetation. Other studies have shown theceedplant species diversity of such areas,
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(Mateoset al, 2006) and this was again observed in the currergstigation. Significant areas
consisted of an almost 100% sward of the speciesticEplant species generally do not support a
rich native fauna, and whilst not investigatedhis tcurrent study, one could expect this to be the
case here. The species has a significant impattteohiodiversity of the Guadiana salt marshes, and
represents one of the most important conservatiallenges for this area.

At the same time, this grass may be providing tpadrtant ecosystem services, as highlighted for
the Odiel Marshes National Park (Figueretaal, 2006). The grass has been shown to stabilise
shorelines in the face of considerable erosionspires, and also to be highly effective at cleaning
inter-tidal sediments contaminated with heavy nsetal

It is recommended that control measuresSpartina densifloraconcentrate on preventing further
expansion, rather than eliminating it from areasemhit has invaded extensively. Priority marsh
areas with minimal connectivity to the rest of #&tuary system, should be monitored for the
presence of th&parting and any established foci should be eliminategHoysical removal whilst
still of small extent.

Conclusion

The GIS map developed in this study provides aulgebl for monitoring change in the condition
of the salt marshes of the Guadiana Estuary infuhee, and specifically to monitor, and plan
control measures for, the invasive Cord-gi@gartina densiflora
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CRUZINHA WEATHER REPORT 2005

Anouschka Hof

Introduction

The weather has a high impact on nature and therefn be of a significant influence on diverse
research projects going on at Cruzinha, eg birdimon fire hazard and botanical research. The
centre of A Rocha Portugal, Cruzinha, has its oweativer station which is equipped with a
thermometer, a rain gauge and a humidity metermmF8eptember 2002 onwards, the weather has
been recorded on a daily basis.

This report gives the results and some analys#seofveather data for the year 2005. The data were
collected from 1 January 2005 until 31 Decembers2dbe following data were collected: current
temperature at recording, maximum and minimum teatpee of the last 24 hours ( C), relative
humidity (%), and rainfall over the last 24 hounsng), wind direction and strength (registered on
the Beaufort scale), cloud cover, visibility andraxobservations. All data were recorded daily at,
or as near as possible to, 0900hrs Universal Timer@inated (UTC).

Summary of the year 2005

Maximum temperature: The maximum temperature resmbrdas 37.0 C and occurred on
17 June, 23 August and 4 September.

Minimum temperature: The minimum temperature reedrdias -2.0 C during the night of

28-29 January.

Total annual rainfall: 445 mm over 75 days witmrai

Maximum rainfall in 24 hours: 71 mm on @¢tober.

Prevailing wind direction: NNE on 42 of the 315 dagcorded (11.5%).

Maximum wind strength: Level 6 on the Beaufort soahs reached on a total of 8 days in
February, March, November and December.

Air temperature and relative humidity

The year 2005 compared to 2003 and 2004

The year 2005 was on average slightly cooler therpteceding years. Both the average maximum
temperature and the average minimum temperature Meser for the year 2005 than for 2003 and
2004. The lower average maximum temperature waslynaccounted for by the lower maximum
temperatures during the summer (June, July and gtugliable 1 shows the average maximum and
minimum monthly temperatures at Cruzinha, for tlearg 2003, 2004, and 2005. The absolute
maximum and minimum temperatures of 2005 were lalser than in 2003 and 2004 (Figure 1).

Figure 2 shows the average relative humidity fod20®2004 and 2004 at Cruzinha. The relative
humidity in the year 2005 was on average 5% higfien in 2004 and 2% lower than in 2003.

Cruzinha (September 2002 — December 2005) comparnd Praia da Rocha (1941-1971)

Both Carpenter (2004) and Baker (2005) found thataverage maximum temperatures at Cruzinha
in 2003 and 2004 respectively were several degneg®er than at Praia da Rocha (Fagtaal,
1981). This trend continues in the year 2005 (F@g8)y. As can be seen in Figure 4, the average
maximum temperature for the whole period Septer@d2—-December 2005 at Cruzinha is higher
than the average data for the period 1941-1971@4 Rocha. This difference is on average 3.3 C.



Table 1 Average maximum and minimum monthly temperatae€£ruzinha: 2003, 2004, and

2005.
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Average maximum temperature Average minimum temperature
) (O

Month 2003 2004 2005 2003 2004 2005
January 17.6 18.2 17.7 6.3 7.5 3.3
February 17.4 17.8 17.9 6.6 7.2 3.3
March 19.1 20.2 19.2 7.9 8.0 9.5
April 21.0 22.8 23.4 9.1 9.0 10.3
May 28.3 24.4 26.6 12.8 11.9 13.1
June 30.7 329 31.0 16.8 17.4 17.0
July 32.3 34.3 31.8 16.4 17.8 16.9
August 33.8 33.5 33.0 18.7 18.4 17.5
September 30.6 29.5 29.4 16.4 15.7 15.9
October 23.9 25.1 24.1 13.8 13.4 14.7
November 19.4 20.7 19.0 10.4 8.6 8.4
December 17.0 17.5 17.0 7.5 6.2 7.0
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Figure 2 The average relative humidity at Cruzinha forykars 2003, 2004 and 2005.
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The average minimum temperature is lower in 2006rakzinha than in the period 1941-1971 at
Praia da Rocha (Figure 3). Additionally, for theripg September 2002-December 2005 at
Cruzinha, the average minimum temperature was |olaar the average minimum temperature for
the period 1941-1971 found at Praia da Rocha (Eigyr Comparing average relative humidity
between sites over the same periods, the air tentde dryer at Cruzinha in the summer months,
while the air in the winter months tends to be erett

Figure 3 Average maximum and minimum temperature and redatymidity, at Cruzinha 2005
compared with the data for the period 1941-19Araia da Rocha.
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Figure 4 Average maximum and minimum temperature at Cruziohahe period of September
2002—-December 2005 compared with the data foreneg1941-1971 at Praia da Rocha.
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Figure 5 The average relative humidity at Cruzinha (200®=)(and at Praia da Rocha (1941—
1971).
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Rainfall

Rainfall measurement started at Cruzinha in Septer®002. Figure 6 shows the total precipitation
in millimetres per month at Cruzinha for the peri®dptember 2002—December 2002 and for the
years 2003, 2004 and 2005. As can be seen the ldrtheg occurred in the year 2004 continued
until October 2005. 2005 was characterized by nfaeg until the autumn when the rains started
coming. By August 140,000 hectares of land hadadlyebeen burned (International Herald

Tribune, 2005). The surroundings of Cruzinha remainnthreatened.

In 2005, 440 mm of rain fell. This does not inclutie observed dew in the rain gauge, and does
not account for evaporation loss. For most of tharyhere was hardly any rain. During the months
October, November and December 379 millimetresaof fell, which made up 86% of the total
rainfall for the year of 2005. There were in totél days with rain in the year 2005. In comparison,
in the year 2004 there was a total of 56 rainy dagin 2003 we observed 71 rainy days.

Figure 6 Total precipitation in millimetres per month atu@inha for September 2002—December
2002 and for the years 2003, 2004 and 2005.
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Figure 7 shows the total rainfall per month in 2@@Bnpared with the average total rainfall per
month measured at Praia da Rocha in the period-19¥D (Farieet al, 1981). As can be seen, the
total rainfall in 2005, 440 mm, is comparable witle average rainfall per year found at Praia da
Rocha, which is 471.2 mm. The distribution of tlanfall, on the other hand, is quite different.
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Whereas in the period of 1941-1970 the rainfath@@e or less equally distributed throughout the
year apart from the dry summer, the rainfall in 208 concentrated in the months October,
November and December.

Figure 7 The total precipitation per month at Cruzinha @92 and the average total precipitation
at Praia da Rocha for the period 1941-1970.
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Wind direction, strength, cloud cover and visibility

Wind direction and strength measurements starteseptember 2002, but from March 2003 until
August 2004 no data were recorded. The prevailimglwirection in the year 2005 was NNE on 42
days of 315 days recorded which accounts for 11;H%. wind mainly came from the five north-
eastern directions (N, NNE, NE, ENE, E), this betimg case on 147 days of the 315 recorded days
(46,7%). When we take the data of September 2008#V2003 and September 2004—-December
2004 also into account; a prevalence of thesedikextions still occurs with 47% of recorded days
(Table 2).

The maximum wind strength recorded in the year 2085 level 6 on the Beaufort scale. This was
reached on a total of eight days in February, Maxdvember and December. Wind strength levels
of 1, 2 and 3 were the most common (Figure 8). #&slze seen from Figure 9, the sky was mainly
clear or partly cloudy over Cruzinha in 2005. Atbe visibility was mainly good during the year
(Figure 10).

Table 2 The wind directions and their percentage of omnse September 2002—March 2003,
September 2004—December 2005.

wind percentage| Wind percentage
direction direction

N 4%|S 2%
NNE 12 %| SSW 5 %
NE 9%| SW 3%
ENE 10 %| WSW 4 %
E 12 %| W 5%
ESE 5 %| WNW 5%
SE 7 %| NW 7%
SSE 5 9% NNW 6 %




A Rocha Portugal Observatory Report 2005-2006

overcast

mainly

partly

Figure 8 Wind strength (registered on the Figure 9 Cloud cover, proportion of
Beaufort scale), Cruzinha 2005. records,Cruzinha 2005.

poor

moderate

good

Figure 10 Visibility, proportion of records, Cruzinha 2005.
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CRUZINHA WEATHER REPORT 2006

Bethany Hawkins

Introduction

The daily weather conditions at Cruzinha have bwenitored for the past four years to allow both
short-term observations and long-term studies @irtpact of weather on all the components of the
varied ecosystems in this area. Climate is of paldr importance due to the impact of
anthropological activity on the atmosphere throagiissions of greenhouse gases leading to global
warming.

The daily weather affects the many organisms studieCruzinha, being a key component of their
environment and having implications on their suallity and success within their habitats. Long-
term climate change events are of great importamdbe biodiversity of the Algarve and to the
fundamental survival and behaviour patterns of gpecies present. As climate changes, species
must either move to new favourable regions wherglitions are suitable, or must adapt to the new
conditions found within their habitat.

In 2006 the weather at Cruzinha continued to berdszl at 0900hrs Universal Time Co-ordinated
(UTC) and was assessed by the following readings:

Current temperature (°C)

Maximum and minimum temperature from the previodih8urs (°C)
Relative humidity (%)

Rainfall collected in the past 24 hours (mm)

Wind direction (compass bearing)

Wind strength (Beaufort scale)

Cloud cover

Visibility

Summary of the year 2006

Maximum temperature: The maximum temperature wasrded on 2 September at 40.5
C.

Minimum temperature: The minimum temperature reedrdias -1.0 C and occurred on 30
January.

Total annual rainfall: 649 mm.

Maximum rainfall in 24 hours: 50 mm on 5 November.

Prevailing wind direction: SE on 34 days out of 8@ days when wind direction was

recorded.

Maximum wind strength: Level 6 on the Beaufort sa@ached on six days in the months of
January, June, October and November.

Air temperature

The year of 2006 was a relatively hot year at Groaiwith a particularly high average minimum
temperature of 12.5 °C and an average maximum tertyse of 24.5 °C. These values show an
increase in average temperatures in comparisor0®,2a year which had lower than expected
temperatures. It appears that the predicted warrmgmgd was resumed in 2006 (Table 1). The
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increased average minimum temperatures can beiegglay a particularly warm June in which
the lowest temperature reached was only 13.0 °@e High average maximum temperatures will
have been influenced by some particularly hot daysugust and September, for example the
hottest day of the year on 2 September when 40\w&Creached.

Table 1 Average maximum and minimum temperatures 2004—-2006

Max TemperaturéMin Temperature
Year (°C) (°C)
2004 24.7 11.8
2005 24.2 11.4
2006 24.5 12.5

The change in average temperatures is only sligiwever when all data from the start of weather
monitoring at Cruzinha is analysed, a slight insee@an be seen in the average maximum
temperatures recorded over the past four yearsutirtha (Figure 1). This is shown by the line of

best fit through the oscillating pattern of seasoe@mperature variation.

Figure 1 Trends in average maximum temperatures recolded 2002.
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Rainfall

The amount of rainfall varies considerably depegdim the time of year. The data from 2006
shows a high autumn peak of rainfall in Novembedt ansecond peak in late winter (February).
The summer months have very little rainfall witnearecorded in May or July and a total of only
10.5 mm in June (Figure 2).



A Rocha Portugal Observatory Report 2005-2006

Figure 2 Total rainfall at Cruzinha each month in 2006.
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The total rainfall in 2006 was 649 mm with 44.7%wé rain falling in November alone and 74.8%
falling within the months of October and Novemb@&ihe total rainfall in 2006 was higher than that
of the previous year, and was over twice that efuhusually dry year of 2004 (Figure 3, Table 2).
The large number of forest fires and high summeperatures in 2004 are correlated with the low
average precipitation levels. The pattern of mignthinfall in 2006 mirrors that seen in 2003 to a
large extent. The rainfall in 2003, despite bemgher in total, was more extreme with none
recorded in June, July and August and 195.2 mrn¢alh the month of November. In 2006 the
autumn peak and summer trough is clear, howevesrésence of some precipitation in the summer
and a more even spread through the winter meanthbgear had a less extreme summer drought
and did not experience the autumn floods whichlbessh observed in 2003.

Figure 3 Comparison of total rainfall per Table 2 Total rainfall per year 2003—2006.
month 2003—-2006.
Total rainfall
250 Year (mm)
2003 667
200 / 2004 306
_ == 2005 445
£150 /
E / \ —=—2004 2006 649
3 / 2005
6%100 / \ 2006
50 ./‘\w—-’*\ / ~u
0/\\\V"¥\\\.\ ‘ /'7(/ :
Jan Feb Mar Apr May kaﬂn E]hul Aug Sep Oct Nov Dec

Wind direction, strength, cloud cover and visibility

The strength and direction of wind and the visipibf the sky are important factors to consider
when assessing weather conditions. The wind doeds highly variable at Cruzinha as shown in
Figure 4, however the most common direction washseasterly.
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Figure 4 Pie chart of prevailing wind directions in 2006.
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Cloud cover (Figure 5) is not uncommon, althougbe2d the year was recorded as clear, which is
a significant number of days. 69% of the year ve&srded as having good visibility (Figure 6) and

only 7% was recorded as poor. The days of modersiieility were often experiencing heat haze

rather than mist or fog.

Figure 5 Cloud cover in 2006 Figure 6 Visibility in 2006.
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