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Foreword 

Scope and Structure of the Report

This report presents and discuss the information gathered during the first and second phases of the project ‘Seabirds of São Tomé e Príncipe: The Taxonomic Status of the Madeiran Storm Petrel Oceanodroma castro and Conservation of the Whole Community’, awarded by the BP/BirdLife International/Fauna & Flora International Conservation Programme under the category Oceanic Islands & Marine Habitats.

It is structured in two parts, technical report and financial report, both included in this volume.
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Summary

The project

Suporters. This report presents and discuss results of the 1st and 2nd  phases of the project ‘Seabirds of São Tomé e Príncipe’, financed by the University of Azores (43.6%), Portuguese members of the project team (35.1%), Instituto da Cooperação Portuguesa (11.3%), BP/BirdLife International/Fauna & Flora International Conservation Programme (10.0%). The Royal Society for the Protection of Birds will support educational campaigns underway.

Objectives. São Tomé e Príncipe (hereafter SPT) seabirds remain the least known among tropical islands in south Atlantic and the specific objectives of the project are: 1) to clarify the status of Madeiran storm-petrel including its taxonomic position; 2) to investigate the status and distribution of the remaining seabird species; 3) to assess actual and potential threats to individual species and sites, and assist the host country in the implementation of a seabird conservation policy; 4) to train local people in seabird field studies and monitoring.

Results

Status and conservation. Results to date contributed important novel insights into the knowledge of STP seabirds’ status and distribution, namely discovery of new sites and more quantitative population estimates, and evaluation of current threats. Population estimates will be evaluated in relation to criteria for designation of bird sites meriting protection at the national, regional or international level. It is anticipated that future conservation policy should aim to achieve full legal and practical protection to Tinhosas (with 24 ha holds ca. 300,000 breeding seabirds) through declaration of as reserve or sanctuary. The knowledge gathered on the local seabird breeding cycles is insufficient and begs for further research, as it lessens accuracy of population estimates and it is of importance in assisting conservation actions.

Other. This project initiated the first ringing programme in the host country. Following authorisation of the local authorities to use Portuguese/CEMPA metal rings, with a total of 141 birds ringed. Analysis of mercury levels in 258 feather samples from local seabirds are currently underway and will provide a first insight into monitoring the impact of global mercury contamination in the STP marine ecosystem.

Local participation. The project is being developed in close collaboration with local authorities and non-governmental organisations (NGOs). Fieldwork is undertaken with human and logistic support of ECOFAC (an European Community environmental conservation programme in West Africa operating jointly with the Santomeen government). The project implementation resulted in training of a local team, which includes staff of ECOFAC and members of two NGOs: Iném Migo Plé and Liga Ecológica. This local team is promoting educational campaigns and will undertake regular surveys of Tinhosas.
Public awareness. Wide dissemination of the project’s objectives and results, through interviews to the Santomeen radio and TV and publication of articles in African and Portuguese newsletters and magazines, is expected to raise local and regional public awareness about seabird conservation and will aid the official policy in this area.

Future work

It is under preparation a third and last phase of the project, consisting in a three-week field trip in November 1997, focusing on several aspects still needing further work. Among then, are highlighted: 1) Surveying of potential breeding sites plus a morphometric and genetic study of the known at-sea population of Madeiran storm petrel; 2) Clarification of the status of the population of Bridled tern Sterna anaethetus on Sete Pedras; 3) Improving population estimates for most species, especially on the main seabird site Tinhosas; 4) Improve training of the local team, assist in the educational campaign and strengthen contacts with the local authorities to seek further the seabird conservation policy. 

The implementation of the third phase depends on the success of pursuit of sponsors to cover costs currently underway.  

Resumo

O projecto

Apoios. Este relatório apresenta os resultados da primeira e segunda fases do projecto ‘Aves Marinhas de São Tomé’, suportado financeiramente pela Universidade dos Açores (43.6%), membros Portugueses da equipa (35.1%), Instituto da Cooperação Portuguesa (11.3%), BP/BirdLife International/Fauna & Flora International Conservation Programme (10.0%). A Royal Society for the Protection of Birds apoia a realização de campanhas educacionais em curso.

Objectivos. As aves marinhas de São Tomé e Príncipe (STP) são as menos estudadas das ilhas tropicais do Atlântico Sul e os objectivos específicos deste projecto são: 1) Clarificar o estatuto do Paínho da Madeira incluindo a sua posição taxonómica; 2) Estudar o estatuto e distribuição das restantes espécies de aves marinhas; 3) Avaliar ameças actuais e potenciais para as espécies e sítios e nidificação, e assistir o país visitado na implementação de uma política de conservação das aves marinhas; 4) Treinar Santomenses em estudos de campo e monitorização de aves marinhas.

Resultados

Estatuto e conservação. Os resultados obtidos até à data proporcionam novos e importantes conhecimentos sobre o estatuto e distribuição das aves marinhas de STP, tais como descoberta de novos sítios, melhores estimativas populacionais quantitativas e identificação das actuais ameaças. As estimativas populacionais serão confrontadas com critérios existentes para a avaliação da importância de sítios para a protecção de aves aos níveis nacional, regional ou internacional. Todavia, adianta-se que futuras políticas de conservação deverão contemplar protecção legal e prática completa para as Tinhosas (suporta ca. de 300,000 aves marinhas reprodutoras em 24 ha) mediante classificação como reserva ou santuário. O conhecimento sobre os ciclos reprodutores das aves marinhas locais é insuficiente e são necessários mais estudos, já que esta informação é necessária para melhorar a exactidão das estimativas populacionais e planear acções de conservação.

Outros. Este projecto deu início ao primeiro programa de anilhagem em STP. Após autorização das autoridades locais para a utilização de anilhas metálicas do Centro de Estudos Migração e Protecção das Aves de Portugal (CEMPA), foram anilhadas 141 aves marinhas. Análises de mercúrio em 258 amostras de penas de aves marinhas locais estão em curso e proporcionarão uma primeira avaliação do impacto da contaminação global por mercúrio nos ecossistemas marinhos de  STP.

Participação local. O projecto tem sido desenvolvido em estreita colaboração com as autoridades locais e organizações não governamentais (ONGs). Os trabalhos de campo foram executados com o apoio humano e logístico de ECOFAC (um programa da Comissão Europeia de conservação ambiental na África Ocidental que opera conjuntamente com o Governo de São Tomé e Príncipe). A execução do projecto resultou na formação e treino de um grupo local, o qual inclui guardas da natureza ao serviço de ECOFAC e membros de duas ONGs: Iném Migo Plé e Liga Ecológica. Esta equipa local está a promover campanhas educacionais e realizará visitas regulares às Tinhosas.
Sensibilização. A ampla divulgação dos objectivos e resultados do projecto, através de entrevistas à TV e rádio de STP e da publicação de artigos em folhas informativas e revistas Africanas e Portuguesas, contribuirá para aumentar a sensibilização local e regional para a conservação das aves marinhas e contribuirá para o sucesso da política oficial neste domínio.

Trabalho futuro

Está em preparação a terceira e última fase do projecto, que consiste em três semanas de trabalhos de campo em Novembro de 1997, com ênfase em diversos aspectos necessitando de mais estudo. Entre estes, salientam-se: 1) Prospecção de sítios de nidificação potenciais e estudos morfométricos e genéticos da população de Paínho da Madeira conhecida do mar; 2) Clarificação do estatuto da população de Sterna anaethetus nas Sete Pedras; 3) Melhorar as estimativas populacionais para a maior parte das espécies, especialmente no sítio principal, Tinhosas; 4) Aprofundar o treino da equipa local, auxiliar nas campanhas educacionais e  reforçar os contactos locais para fortalecer a política de conservação das aves marinhas. 

A execução desta terceira fase depende do sucesso de angariação de apoios financeiros presentemente em curso.  


1. Introduction

Background. São Tomé e Príncipe (01º-00º’N, 06º-07ºW) lies ca. 250 km off the west coast of Africa, in the Gulf of Guinea. These islands are endemic bird areas (Bibby et al. 1992) and to date all ornithological expeditions have focused on terrestrial birds, from those between 1848 to 1928 with the main aim of collecting specimens (accounted in Christy 1996) and later studies to obtain information on the natural history of the birds (Snow 1950, Amadon 1953, Naurois 1973), to more recent surveys and conservation-orientated studies (Collar & Stuart 1985, Jones & Tye 1988, Atkinson et al. 1991, Atkinson et al. 1994, Peet & Atkinson 1994). Therefore, São Tomé and Príncipe (hereafter SPT) seabirds remain the least known among tropical islands in south Atlantic (Williams 1984). The need of surveys to identify important seabird breeding sites and provide population estimates along with a lack of basic information on morphology, breeding seasons and feeding ecology is emphasised in a recent review on the status and conservation of the bird fauna (Christy 1996).

The breeding seabird assemblage of STP may comprises one procellariiform, two pelecaniforms and four charadriiforms. The regular breeders are White-tailed tropicbird Phaeton lepturus, Brown booby Sula leucogaster, Sooty tern Sterna fuscata, Brown noddy Anous stolidus, Black noddy Anous (tenuirostris) minutus, and possibly Madeiran storm petrel Oceanodroma castro and Bridled tern Sterna anaethetus (Christy 1996). The status and distribution of several species is frequently imprecise, with the Madeiran storm petrel featuring prominently among them. The presumed local population is known only from a few specimens captured in São Tomé who are diagnosable different from all other populations in the Pacific and Atlantic oceans (Harris 1969a), but a breeding population is yet to discover. Earlier works established the international scientific and conservation importance of some seabird sites (e.g. Tinhosas islets; Naurois 1973) whereas the importance of others (e.g. Sete Pedras) remains to be evaluated.

Objectives. The specific objectives of this project are: 1) to clarify the status of Madeiran storm-petrel and its taxonomic position within the Atlantic metapopulation; 2) to investigate the status and distribution of the remaining seabird species; 3) to assess actual and potential threats to individual species and sites; 4) to train people from the host country in seabird field studies and monitoring; 5) to prepare a synoptic action plan with a proposal of seabird conservation strategy to be implemented by the local Government. This preliminary report presents original accounts assembled with a literature review on the status, distribution, ecology and threats to the STP seabird assemblage, to fill in current gaps and provide a comprehensive framework for future research and conservation on the local seabirds. 

2. Study Area and Methods

Study area. The archipelago of STP (Fig. 1) consists of two volcanic islands with a total surface of 1,001 km2 and lying about 150 km apart, plus Tinhosas, two islets situated 22 km south-west of Príncipe, and numerous small islets and stacks adjacent (<1 km) to the main islands. These islands, together with Bioko on the north-east and Pagalu in the south-west, are the emergent part of the Cameroon line of Tertiary vulcanoes, which extends from the Cameroon highlands (including Mount Cameroon) south-east into the Atlantic Ocean and are surrounded by seas of 1800-3000 m depth (Harrison 1990). 

The predominant coastline is low and with coconut palm Cocos nucifera, except for a rocky sector in south-west São Tomé. The climate is tropical and oceanic. STP were uninhabited by humans until the late 15th century. The current human population totals 120,000 inhabitants and is increasing at a rate of ca. 3%/year. Human settlements resulted in the accidental or intentional introduction of alien mammals, such as rats, dogs, cats, pigs, cattle, sheep and goats. Nowadays only the islets are free of alien mammals.

Status and distribution. To determine the present status and distribution of STP seabirds we carried out a literature search and surveyed potential sites. Work was conducted from December 1996 to August 1997 and hereafter months mentioned refer to 1997 unless otherwise stated. Between 19-22 March and 5-7 April we conducted boat-based surveys of whole coastline and islets of São Tomé and Príncipe, respectively, with habitat characterisation under the following aspects: substratum and cavities, vegetation type and cover, predators, uses. Further, some islets and sectors of coastline were explored thoroughly in the periods 27 December 1996-7 January, 11 March-7 April, 10 June-28 July to determine the presence or absence of the different seabird species along with collection of biological information. Whenever possible we counted active nest sites (adult, egg or chick present), recorded evidence of breeding (presence of eggs or chicks), general breeding habitats and threats. Population estimates were obtained by a combination of direct nest counts, flush counts, sitting counts and breeding density.

Biological information was collected mostly during visits to Tinhosa Grande (01º20’N, 07º17’E; Fig. 4) between 6-7 April, 24-25 June and 16-18 July and Sete Pedras (00º02’N, 06º37’E; Fig. 2) in 27-28 July. Birds were captured by hand on the ground or in burrows. Adults and chicks were ringed (with metal rings provided by CEMPA, Portugal), weighed and up to six measurements were made: nape (head+bill), culmen (bill length), nostrils (bill depth at), gonys (bill depth at), tarsus and wing (flattened chord). Egg length and breadth were measured. Linear measurements were taken with dial callipers (to 0.1 mm) or with a metal ruler (to 1 mm). Egg, chick and adult masses were taken with 50g, 100, 300g and 1.5kg Pesola scales (to 0.5, 1, 2 and 20g, respectively). Whenever possible, adults were examined for remige, rectrix and breast feather moult, and sex was ascertained.


Fig. 1 - Map of the São Tomé and Príncipe archipelago.
Mercury and DNA analysis. Samples of 6-10 breast feathers were collected from live adult and young of  several species for total mercury analysis. Blood samples from storm petrels were collected using an heparinized seringe for mithocondrial DNA analysis.

Data analysis. Data were tested for goodness of fit to a normal distribution (Kolmogorov-Smirnov one-sample test) and requirements of homogeneity of variances (Levene test) prior to analysis. Statistical analysis followed standard procedures (Zar 1984).

3. Results and Discussion

3.1. Species Accounts

Below we present for each species a literature review plus the new information acquired during this study under two main topics: status and distribution and ecology. Taxonomic order, common and scientific names follow Harrison (1985). Site details are given under the following heading, site accounts.

Madeiran storm petrel Oceanodroma castro

Status and distribution. There are five specimen records from São Tomé island. The first specimen was obtained at sea around 1891 (Salvadori 1903 in Christy 1996). Four individuals captured inland (at Roça Jou) between 15 November and 14 December 1928 (Correia 1929 in Christy 1996) are preserved in the collection of the American Museum of Natural History. The species is common throughout the year in Santomeen waters, where is named caniboto by local fishermen (Christy 1996, this study). According to the  fisherman questioned in this study, these birds are more common at sea during the dry season (gravana), i.e. May to September. There are no breeding records for STP and potential breeding sites mentioned in the literature are Sete Pedras islets (Williams 1984, Christy 1996) and Cabras islet (Harris 1969). 

The four specimens collected by Correia in 1928 were examined by Harris (1969a), who concluded that they differ significantly in culmen length and pattern of the white tail band from individuals in all other populations in the Pacific and the Atlantic (closest locations to STP are Ascension and Saint Helen Is.) oceans. The species has been treated as monotypic (Cramp 1977, Warham 1990) and it is of great interest the elucidation of the status and taxonomic position of the presumed local population.

During this study (March-July) we surveyed most potential breeding sites for the species, including night searches and listening of vocalisations at Cabras, Sete Pedras, Rolas and Tinhosa Grande islets, without finding any evidence of presence and breeding. However, we recorded the species at sea in a sector 8-19 km east of Santana (São Tomé, 0º9’54’’-0º16’41’’N, 6º49’10’’-6º54’46’’E), flying around the boat attracted by fish blood and fat released in the water surface, on three occasions: 11 individuals on 24 March (9.30’-10.30’), 20 individuals on 23 July (12.00’-13.00’) and 5 individuals on 29 July (9.05’-11.00’). We also observed one individual flying at sea in the vicinity of Tinhosas islets (1º20’N-7º32’E) on 18 July (13.30’). On 23 July, we used a net to capture in flight one of the individuals observed. It was examined, ringed, collected a blood sample for DNA analysis, and released within 5 minutes (measurements in Table 1). The bird showed a

TABLE 1 - Measurements of adult seabirds from colonies in São Tomé e Príncipe. Values are: mean+1SD, range (below) and sample size (bracketed). Units are mm except for body mass in grams.

Species
Nape (head+bill)
Culmen   (bill length)
Nostrils   (bill depth at)
Gonys      (bill depth at)
Wing length
Body mass

Madeiran storm petrel


40.1            (1)
16.3               (1)
6.9                  (1)
5.5                 (1)
165                 (1)


White-tailed tropicbird



45.57 +2.75 

42.8-48.3

(3)
15.9

(1)

267.3 +3.1 

264-270

(3)
383.3 +25.7

355-405

(3)

Brown booby



95.42 +2.65

91.4-99.0

(14)

12.35 +0.80

11.5-13.7

(13)
399.1 +11.5

382-416

(11)
1038.1+170.7

820-1430

(15)

Sooty     tern


83.44 +2.48

79.4-89.1

(28)
41.00 +1.65

38.1-44.2

(28)
10.29 +0.54

9.3-11.0

(20)
7.43 +0.35

6.7-8.2

(20)
283.9 +8.9

262-300

(29)
155.0 +22.9

122-216

(29)

Brown noddy


85.43 +2.31

81.5-91.1

(23)
43.09 +1.71

40.3-47.9

(23)

8.07 +0.65

6.4-9.2

(22)
271.8 +6.9

256-281

(23)
169.4 +16.1

138-196

(23)

Black noddy


82.01 +2.24

78.8-85.7

(27)
43.23 +1.96

39.6-46.6

(27)

6.57 +0.39

5.9-7.2

(23)
229.3 +4.1

222-237

(27)
102.6 +11.0

79-121

(26)

fully bare brood patch, suggesting that it may be visiting a nearby breeding site. Besides, a resident described a bird species in all aspects like a storm petrel being regularly attracted at night and dazzled by the lights of Pousada Boa Vista (near Monte Café, São Tomé is.), which is indicative of a potential breeding site inland like in Hawaii (Banko et al. 1991). 

White-tailed tropicbird Phaeton lepturus ascensionis

Status and distribution. It breeds along the coast of STP islands and most islets, and well inland in the forest up to 500 m (Naurois 1973), the local name being cocozuco (this study; or coco-nzuco, Frade & Santos 1977). On São Tomé it is mentioned as possible breeder on Cabras, Santana and Rolas islets (Bannerman 1914 and 1915, Naurois 1973), but breeding is documented only at Sete Pedras islets (Naurois 1973). We observed the species at seven previously unreported sites, i.e. Quixibá islet, cliffs north of Santa Catarina and by Ribeira Palma, valleys of rivers Abade, Io Grande and Contador, and collected evidence of breeding on Sete Pedras and Rolas islets. It is mentioned for Príncipe by Bannerman (1914, 1915) but there is no written breeding record (Naurois 1973). Mentioned as possible breeder on Mosteiros, Boné de Jóquei and Tinhosas islets (Naurois 1973) and mentioned as breeder on Boné de Jóquei by Christy (1996). We observed the species at one previously unreported site, i.e. cliffs east of Praia Banana, and collected evidence of breeding on Mosteiros, Bonézinho and Tinhosa Grande islets.

Individuals handled and observed at close distance exhibited varying degrees of golden-apricot wash over ventral plumage and under-tail. This is noteworthy, as individuals from Gulf of Guinea, treated as P.l. ascensionis, have been considered doubtfully distinct from the nominate (Harrison 1985).

Ecology. It breeds in scattered low density colonies. The nest is a cavity on rocky substratum or in old trees and approaches repeatedly to the nest site in circular flights before landing (Naurois 1973; this study). Measurements of adults and eggs are given in Tables 1 and 2, respectively.

We recorded incubating adults in March (Sete Pedras), June (Mosteiros) and July (Sete Pedras, Rolas, Tinhosa Grande), downy chick in January (Sete Pedras) and June (Mosteiros), and fledgling in April (Bonézinho). According to the literature eggs and chicks are found throughout the year (Naurois 1973), suggesting a protracted breeding season but the duration of the breeding cycle is unknown. 

Brown booby Sula leucogaster leucogaster

Status and distribution. It is a resident species which breeds on islets off STP islands, where is named pato-marinho or malvaxi (this study; or matchia-vagé, Frade & Santos 1977). On São Tomé, it is mentioned only to Sete Pedras islets, where breeding is reported (Naurois 1973). On Príncipe, it is mentioned as possible breeder on Mosteiros islet (Naurois 1973) and breeding is reported for Boné de Jóquei, Pedra da Galé and Tinhosas islets (Naurois 1973, Frade & Santos 1977). We observed the species at one previously unreported site, i.e. Mamas point, and collected new or further evidence of breeding on Sete Pedras, Bonézinho and Tinhosa Grande.

Ecology. It is a relatively coastal species in STP, like elsewhere, feeding close to breeding colonies, where it is present throughout the year with non-breeders coming to roost at night and leaving in the morning (Cramp 1977, this study). It is indifferent to the human presence, except when persecuted (Cramp 1977, this study). In STP it breeds exclusively on islets, where a two egg clutch is laid in a nest, often made of small stones, over exposed rock. Females are noticeably larger than males and the latter show bluish orbital skin (Cramp 1977, this study). The chicks are altricial and nidicolous. Measurements of adults (pooled sexes, Table 1) from Tinhosa Grande and Sete Pedras are within the range reported for the species (Cramp 1977).

The literature suggests an annual breeding cycle on STP, with laying between November/December and May, based on hundreds of eggs and hatchlings observed in January plus some prefledglings observed in August at Tinhosa Grande (Naurois 1973). We recorded incubating adults in April, June and July (Tinhosa Grande), downy chicks in April, June (Tinhosa Grande), and July (Sete Pedras, Bonézinho, Tinhosa Grande) and prefledglings in June and July (Tinhosa Grande). It appears that the species has in STP a protracted breeding season but the duration of the breeding cycle is unknown. In Cape Verde there are eggs and chicks in every month with a poorly established peak between January and May, whereas in Ascension detailed studies showed a laying peak every 8 month, but a mean interval between laying of clutches in successful parents of 49 weeks and less in failed breeders (Cramp 1977).

Table 2 - Measurements of seabirds eggs from Sete Pedras(W.-tailed tropicbird) and Tinhosa Grande (Sooty tern and Black noddy). Values are: mean+1SD, range (below) and sample size (bracketed). Units are mm.

Species
Length
Breadth

White-tailed tropicbird


52.30 +1.13

51.5-53.1

(2)
37.30 +0.82

37.2-37.4

(2)

Sooty tern


50.76 +2.10

46.8-54.9

(34)
35.11 +0.82

33.3-36.8

(34)

Black noddy
45.30 +1.61

42.5-48.8

(25)
31.86 +0.84

29.6-33.7

(25)

Sooty tern Sterna fuscata fuscata

Status and distribution. It occurs in STP but breeding is reported only for Príncipe island. Bannerman (1914, 1915) mentions a specimen collected by Newton at sea off São Tomé. On Príncipe, it breeds at Pedra da Galé islet, where two chicks were collected on 14 November 1954 (Frade & Santos 1977), and at Tinhosa Grande and Tinhosa Pequena islets, where the population may reach over 500.000 breeding pairs (Naurois 1973). We didn’t observed the species at Pedra da Galé islet during a visit in July and collected detailed information on breeding at Tinhosa Grande.

Ecology. It spends long periods on the wing and avoids coastal or shallow sea areas, rarely settling except at breeding colonies (Cramp 1985). Like in most part of its range (Harris 1969b, Cramp 1985), on STP it breeds in large colonies on oceanic offshore sites. On Tinhosa Grande it lays the single egg on open exposed ground (earth or rock), the nests being fairly homogeneously distributed across the islet. Some measurements of adults (Table 1) and eggs (Table 2) from Tinhosa Grande fall below the lower range of those given in Cramp (1985).

Naurois (1973) suggests the existence of a breeding cycle of 9 and an half months in STP, like in Ascension. On Tinhosa Grande, we recorded almost no eggs, few small chicks and mostly prefledglings and fledglings in 6 April plus adults on egg and mostly young chicks in 24 June and 16-18 July (Table 3, Fig. 2). From the present data it appears that the species may have at STP a fairly synchronous breeding cycle, though its duration is unclear. The observations from April and June/July suggest two peaks of laying, respectively, one in December-January and another in May-June.

TABLE 3 - Number of Sooty tern breeding pairs (E+C, i.e. eggs+chicks) and density (mean+1SD) recorded in study plots (10x10m) established at Tinhosa Grande.

Date
Study plot
Density 


1
2
3
4
5
(pair/m2)

24 June
40E+9C
44E+5C
27E+2C
52E+0C
46E+1C
0.45+0.09 

17 July
(10E+9C)*
27E+26C
27E+15C
54E+0C
29E+15C
 0.48+0.06

* an undetermined number of chicks escaped from the study plot before counts and data from this plot were excluded from calculation of mean density in 17 July
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Fig. 2 - Wing length of Sooty tern chicks at Tinhosa Grande (June: median=19, n=12; July: median=41, n=62).

Bridled tern Sterna anaethetus melanoptera

Status and distribution. It is a poorly known species with no written breeding record for the study area, but it is known by locals who named it caié. On São Tomé it is mentioned for Sete Pedras where is presumed to breed (Bannerman 1914 and 1915, Naurois 1973, Jones & Tye 1988, Atkinson et al. 1994). It is mentioned for Príncipe solely by Bannerman (1914 and 1915). We observed a maximum of 10 adults roosting at Sete Pedras on three occasions (January, March and July) but didn’t collected evidence of breeding. Further, we observed the species at sea on two occasions: 20 adults feeding off Cabras islets on 19 March and 7 adults in a mixed flock with Brown noddy (feeding in association with tuna) ca. 10 km east of São Tomé on 24 March.

Ecology. It differs from Sooty tern in being primarily offshore rather than pelagic and breeds mainly on islands rather than in the mainland (Cramp 1985). Lays the single egg in a variety of substratum (e.g. sand, rocky cavities) with a common factor appearing to be preference for site offering cover from above (Cramp 1985). It has sub-annual moult and breeding cycles in the Seychelles (Diamond 1976).

Brown noddy Anous stolidus stolidus

Status and distribution. It is vaguely mentioned for São Tomé by Bannerman (1915), but it is known by locals as palé. Although Christy (1996) mentions it as breeding on Sete Pedras, there is no confirmed breeding record. It also occurs on Príncipe (Bannerman 1914, 1915), being observed at Pedra da Galé without evidence of breeding (Frade & Santos 1977, Naurois 1973) and at Tinhosas, where the population may reach several ten thousand breeding pairs (Naurois 1973, Just 1994). We observed the species exclusively on islets, as presumed breeder at Sete Pedras and at Rolas, the latter being a previously unreported site. 

Ecology. It is migratory at some colonies (e.g. Tristan da Cunha where absent April-August) whereas in south Atlantic tropical islands (Trinidade, Ascension, St Helena) breeding birds are found over much of the year, though with egg-laying peaks in November-April and fewest birds (or even none) present inshore from July to early October (Cramp 1985). During the off-season, the number of birds at sites is much larger in the morning than in the afternoon (Cramp 1985, this study). In STP it may breed in a series of small scattered colonies like elsewhere (Harris 1969b). On Tinhosa Grande it lays the single egg on exposed rock or guano besides Sooty tern nests, the nests being homogeneously distributed (Naurois 1973). It shows considerable plasticity in nest site selection (Cramp 1985), appearing to nest on Sete Pedras in shallow cavities in rock or crevices of a cliff (this study), as in other regions where nests may be even placed on rock-shelves, bare shingle and head of coconut palm or bushes (Cramp 1985). Measurements of adults from Tinhosa Grande  (Table 1) fall below the lower range of those given in Cramp (1985).

The breeding season on STP is poorly documented, being suggested it may include the dry season, i.e. July to September (Naurois in Christy 1996). On Sete Pedras we observed adults plus fledglings in January but solely adults in March and July, mainly at dusk. In July we recorded at this site sheded flight feathers and on examination of three adults we observed wing moult in progress or concluded. In 5 July we observed on Rolas an adult apparently brooding a recently fledged young. On Tinhosa Grande, adults and fledged young were recorded in 6 April and in 16-18 July we observed only many adults roosting throughout the day. From 11 individuals examined at this site in 17 July, 10, 8 and 3 exhibited active primary, breast or tail moult, respectively. Altogether, it appears that at SPT the species has a fairly synchronised breeding cycle of unknown duration, that in the last season had laying after July and most chicks fledged by April. 

Black noddy Anous (tenuirostris) minutus atlanticus

Status and distribution. It is mentioned only for Príncipe, being observed at Pedra da Galé without evidence of breeding (Frade & Santos 1977, Naurois 1973) and at Tinhosas, where the population may reach several ten thousand breeding pairs (Naurois 1973). We observed the species exclusively on Tinhosa Grande, where detailed information on breeding was collected.
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Fig. 3 - Wing length of Black noddy chicks at Tinhosa Grande (June: median=23, n=9; July: median=78, n=26).

Ecology. On Tinhosa Grande it lays the single egg in a nest built with guano and feathers on rock-shelves at rock walls and cliffs. Due to this peculiar nest site selection it breeds in discrete and dense sub-colonies dispersed throughout the islet and sometimes of difficult access (Naurois 1973, this study). Measurements of adults and eggs from Tinhosa Grande are given in Tables 1 and 2, respectively.

The breeding season on Tinhosas is poorly documented but data collected during this study supports the suggestion that it may include the dry season, i.e. July to September (Naurois in Christy 1996). In April we observed only adults, while in 24 June and 16-18 July there were, respectively, mostly adults on egg and chicks (Fig. 3). The increase in chick median wing length observed in the June/July three week period, coupled with the narrow range of wing length (i.e. age) indicates that at Tinhosa Grande the species has a well synchronised breeding cycle of unknown duration, that in the current season had laying after April and most chicks fledged shortly after July.

3.2. Site Accounts

Figures 4 and 5 show the distribution of all recorded and potential seabird sites on São Tomé and Príncipe, respectively, listed in Table 4. For sites where breeding of at least one seabird species is documented or suspected, it is presented below an account, including brief description, list of species recorded, status and crude population estimates for each species, plus information on threats. Table 5 summarises population estimates for these main sites.


Fig. 4 - Map of São Tomé island.


Fig. 5 - Map of Príncipe island and                          Tinhosas islets.

TABLE 4 - Order number, designation, and co-ordinates of actual and potential seabird sites on São Tomé and Príncipe surveyed during this study. Site number refers to maps in Figures 4 and 5 and the three pairs of two digit co-ordinates mean, from left to right, degrees, minutes, seconds. Some islets co-ordinates were obtained with a GPS at-sea on board of a boat and have may have a maximum  error estimated in ca. 200m..

Island
No.
Colony
Latitude N
Longitude E

São Tomé
1
Cabras islet
002428
064254


2
Santana islet
001428
064535


3
Rio Abade valley
001400
064300


4
Catarino islet
001010
064130


5
Rio Io Grande valley
000800
063800


6
Sete Pedras islets
000222
063708


7
Quixibá islet
021222
063708


8
Rolas islet
000006
063129


9
Jalé islet
000250
063040


10
Cocos islet
000450
063033


11
Gabado islet
000758
062850


12
S. Miguel and Formoso islets
000815
061849


13
North S. Miguel complex (5 islets)
000843
062900


14
Ponta Burney islet
000954
062900


15
Praia Pequena islet
001050
062840


16
Burro Preto islet
001123
062800


17
Coracora islet 
001135
062750


18
Coco islet
001146
062739


19
Pedra Lita complex (3 islets)
001237
062739


20
Calé Calé islet
001325
062733


21
Pato Bravo islet
001356
062748


22
Santa Catarina cliff
001653
062852


23
Rio Contador valley
002000
063350


24
Ribeira Palma cliff
002256
063512







Príncipe
1
Santana islet
013952
072702


2
Mosteiros islet
014104
072801


3
Praia Banana cliff (east)
014132
072646


4
Bombom islet
014204
072418


5
Pedra da Galé islet
014332
072304


6
Mamas point
013345
072033


7
Portinho islet
013206
072309


8
Boné de Jóquei islet
013054
072558


9
Bonézinho islet
013041
072547


10
Tinhosa Pequena islet
012308
011708


11
Tinhosa Grande islet
012038
071732

TABLE 5 - Current distribution of seabird populations known in São Tomé e Príncipe and population estimates (breeding pairs) by site. Species codes are the initials of scientific names given in text. Colony numbers are those from Table 4.

Island

      No.- Colony
OC
PL
SL
SF
SA
AS
AM

São Tomé
+?








  1- Cabras islet

0-10







  2- Santana islet

40-80







  3- Abade river valley

+?







  5- Io Grande river valley

+?







  6- Sete Pedras islet

30-60
100-200

+?
150-300



  7- Quixibá islet

+?







  8- Rolas islet

30-60



+?



22- Santa Catarina cliff

+?







23- Contador river valley

+?







24- Ribeira Palma cliff

+?
















Príncipe









       2- Mosteiros islet

5-10
5-10






       3- Praia Banana cliff

5-10







       5- Pedra da Galé islet


5-10
+?

+?



       6- Mamas point


+?






   8, 9- Boné Jóquei islets

30-60
70-140






10,11- Tinhosas islets

1-2
1,500-3,000
110,908

10,000-20,000
4,000-8,000










STP total
+?
141-292
1,680-3,360
110,908
+?
10,150-20,300
4,000-8,000

+?, breeding uncertain

Cabras islet

Islet vegetated with shrubs and trees, ca. 20 ha and 78 m high, with many crevices, mostly used by a large population of land crabs that extends from the sea level to the top. Current uses are an automated lighthouse and occasional recreation.

White-tailed tropicbird is mentioned as fairly common (Bannerman 1914, 1915), with a presumed population of 30-40 breeding pairs (Naurois 1973). We explored the site thoroughly and recorded only two adults in flight in December 1996 and no birds in March or June. Therefore we conclude that presently the species may not breed regularly there.

Santana islet

Rocky islet vegetated on top (mainly coconut palm), ca. 2-3 ha, with crevices, mostly occupied by a noticeable population of land crabs and lizards. Current use limited to an automated lighthouse.

White-tailed tropicbird is mentioned earlier by Bannerman (1914, 1915), with a presumed population of 15-20 pairs (Naurois 1973). On  a short visit in March we observed an estimated total of 50-100 individuals in flight, mostly adults but including some immatures. The breeding population is estimated in 40-80 pairs.

Sete Pedras islets

A group of ca. 15 unvegetated islets (except for one) and stacks of varying sizes and heights, ca. 2 ha in total and spreading NE-SW over ca. 500 m, with many crevices mostly occupied by a noticeable population of land crabs.

White-tailed tropicbird is known as breeder since end of the XIX century, when Newton and Bocage collected eggs and estimated the population in several tens of pairs (Naurois 1973). Naurois (1973) reports observations of eggs and chicks without indicating dates. On three visits we observed: 1) In 7 January, 10-20 individuals in flight,  incubating adults and a downy chick; 2) in 21 March, 3 adults on nest, with at least one in incubation; 3) in 4 July, 20-30 adults in flight and two incubating adults. The breeding population is estimated in 30-60 pairs.

Brown booby is known as breeder since end of the XIX century, when Newton and Bocage collected eggs and estimated the population in 100 birds  (Naurois 1973). Atkinson et al. (1994) observed 30 individuals in September. On four visits, we recorded: 1) In 7 January, 200 individuals (sitting count); 2) in 20 March, several tens of individuals including some juveniles (sitting count); 3) in 4 and 27 July, a maximum of 262 individuals, including immatures, were counted at dusk (27th, flush count) and it was observed an adult brooding a downy chick. The breeding population is estimated in 100-200 pairs.

Bridled tern is mentioned by Bannerman (1914, 1915). Naurois (1973) observed 100 individuals without indicating dates and didn’t found evidence of breeding. Small groups fishing off Ribeira Peixe and presumed to breed in Sete Pedras are reported by Jones & Tye (1988). Two individuals present in the beginning of August are reported by Atkinson et al. (1994). On four visits, we observed: 1) In 7 January, 10 adults roosting; 2) in 20 March, a minimum of 5 individuals in flight; 3) in 5 July, 1 individual in flight; none in 27 July. Confirmation of breeding at this site is still lacking. 

Brown noddy is mentioned vaguely to this site (Bannerman 1915, Christy 1996). We recorded in 7 January ca. 500 individuals, including fledged young, 5-10 individuals in flight in 20 March and a roosting flock of 60 individuals (apparently only adults; flush count) at dawn in 9 July plus a minimum of 20 individuals arriving at dusk in 27 July. The presumed breeding population is estimated in 150-300 pairs.

Brown bobby may be harvested by fishermen at this site.

Valleys of Abade, Io Grande and Contador rivers

Narrow to wide valleys open to the sea, vegetated with cacao and coffee plantations and native forest.

White-tailed tropicbird adults in flight were observed several kilometres inland along these valleys, where the species presumably breeds in tree holes.

Quixibá islet

Rocky islet vegetated with shrubs in the upper half, ca. 1-2 ha. It was not visited due to adverse sea conditions.

It is previously unreported as a seabird site. In 21 March we observed 5-10 adult White-tailed tropicbirds in flight and sitting. The status of the species at this site is uncertain and breeding is suspected.

Rolas islet

Vegetated islet, ca. 275 ha and 96 m high, with many crevices on cliffs 30 m high situated on the south end. It is inhabited by ca. 100 persons, holds populations of land crabs, rats, dogs, cats and pigs. The main current use is agriculture and there are short term plans to develop a tourist resort.

White-tailed tropicbird is mentioned only by Bannerman (1914, 1915). Whereas we recorded no birds in 21 March, we observed in 5 July ca. 20 adults in flight plus one incubating adult, all in the cliff of the south end. The breeding population is estimated in 30-60 pairs. Residents informed that the species appears to be more abundant in the rain season (October-April), when adults and young are harvested by boys.

Brown noddy is not mentioned earlier for this site. We observed in 21 March adults in flight on the north coast. In 5 July a minimum of 10 adults plus a fledged young (brooded by the parent) were observed in the cliffs of the south end. Confirmation of breeding at this site is still lacking. 

Cliffs north of Santa Catarina and by Ribeira Palma

Cliffs by the sea with ca. 100 m height made of compact rock with crevices and trees on top.

Adult White-tailed tropicbirds (10 in Santa Catarina and 5 in Ribeira Palma) were observed in 22 March in circular fights approaching the cliff and trees and these were presumably breeding.

Mosteiros islet

Rocky islet with little grass and shrubs on the flat top, ca. 1-2 ha, likely to hold a population of land crabs. It has an automated lighthouse and scuba diving/fishing is common at the sea around.

White-tailed tropicbird is mentioned by Naurois (1973) who considered it as an important colony. We observed on 26 June two nests, one with a downy chick and the other with a bird (presumably incubating), and on 15 July 5-10 individuals in flight. The breeding population is estimated in 5-10 pairs.

Brown booby is mentioned as breeder by Naurois (1973) who estimated the population in less than 10 pairs. On three visits (5 April, 26 June and 15 July) we observed a maximum of 20 individuals (flush count), including immatures. The breeding population is estimated in 5-10 pairs.

Pedra da Galé islet

It is a rocky islet, ca. 1 ha and low, about one third being washed by rough seas.

Brown booby was collected as breeder in 14 November 1954 (Frade 1958 in Frade & Santos 1977) and observed later by Naurois (1973) without evidence of breeding. On a visit in 15 July we observed 38 adults and immatures (flush count) roosting. The breeding population is estimated in 5-10 pairs.

Sooty tern chicks were collected in 14 November 1954 (Frade & Santos 1977) and the species was observed later without evidence of breeding (Naurois 1973). During a visit in 15 July we haven’t observed or collected any evidence of breeding for the species. Given its breeding phenology at Tinhosa Grande (this study), the existing breeding record is puzzling.

Brown and Black noddies were collected in 14 November 1954 (Frade & Santos 1977) and observed later by Naurois (1973) but without evidence of breeding in both cases. During a visit in 15 July we recorded just sheded flight feathers appearing to belong to Brown noddy and the species may breed at this site.

Mamas

A group of  4 main stacks of varying sizes and heights, ca. 0.5 ha in total, one having an automated lighthouse.

It is previously unreported as a seabird site. In 15 July we observed 17 brown boobies (mostly adults with some immatures; flush count). It is uncertain whether this is used as a roosting or as a breeding site.

Boné de Jóquei and Bonézinho islets

The major islet (Boné) is a ca. 30 ha and 300 m high volcanic dome with shear cliffs of exposed rock and some ledges, except for a steep slope on the north-west face with soil. This slope is vegetated mostly with coconut palm and leads to the top covered with the same vegetation type. It is used occasionally for recreation.

Bonézinho is a rocky poorly vegetated islet, less than 1 ha,  lying 200 m from the south cliff of Boné. It was not visited due to adverse sea conditions. Current use is limited to an automated lighthouse.

White-tailed tropicbird is presumed to breed with an estimated population of 100 pairs (Naurois 1973) and breeding was recorded by Christy (1996). On two visits in 6 April and 15 July, we observed  less than 20 individuals in flight around Boné and 5 adults and 1 fledgling on Bonézinho in 6 April. The breeding population for both islets is estimated in 30-60 pairs.

Brown booby is presumed to breed with a minimum estimated population of 100 individuals (Naurois 1973) and breeding is mentioned by Christy (1996). In 15 July we estimated a maximum of  100 adults and immatures (in flight and sitting) on Boné, and 65 adults and immatures (flush count) on Bonézinho; in the same day we also recorded a downy chick in Bonézinho. The overall breeding population in both islets is estimated in 70-140 pairs.

Tinhosa Grande and Tinhosa Pequena islets

Description. Two rocky unvegetated islets, lying ca. 4 km apart; Tinhosa Pequena and the adjacent stack have areas of  ca. 3 ha and 0.3 ha, respectively, and a maximum height of 65 m; Tinhosa Grande is 56 m high and has an area of ca. 20.5 ha (Fig. 6). The latter is accessible from a small platform on the north end while the former is of difficult (if not impossible) access. Tinhosa Grande has many crevices, mostly used by a large population of land crabs and a smaller population of geko. An automated lighthouse was built there recently.

Population estimates. Tinhosas was recognised as a prominent seabird site only in 1963 (by R. Naurois) and since then it has been little explored. Ornithological expeditions, including this study, have visited only Tinhosa Grande and has been assumed that Tinhosa Pequena holds a similar seabird community due to their vicinity and overall resemblance of substratum and topography. Therefore, population estimates for Tinhosa Pequena are derived by simple direct extrapolation to its area, based on data gathered at Tinhosa Grande.

Population estimates at Tinhosa Grande were obtained by different methods according to the species. For Sooty tern we used an average breeding density determined in study plots multiplied by the total area. For Brown booby, Brown and Black noddies we used an average ratio between the number of individuals of each species to Sooty tern multiplied by the estimated total of Sooty tern individuals (see below). These ratios were obtained in visual mid-morning transepts made on 18 July with 8x40 binoculars from 15 fix viewpoints spread over the whole islet and representative of three slope categories (smooth 0-20%, n=4; moderate 20-60%, n=7; steep >60%, n=4), with total counts averaging 224 individuals (range=112-306). For each species the ratios were not significantly different in the three slope categories (Kruskall-Wallis tests, not significant) and mean values +95% confidence interval were: Brown booby, 0.0149 +0.0121; Brown noddy 0.0933 +0.0626; Black noddy 0.0491 +0.0393.

White-tailed tropicbird is mentioned as uncommon, with a few individuals that are not regular breeders (Naurois 1973). We observed 1 adult in flight in 6 April and in 17 July we confirmed breeding by recording one individual in flight and an incubating adult on a crevice in the cliff at the east side.

Brown bobby is reported as breeding with several hundred pairs (Naurois 1973) or 2.000 pairs (Just 1994). We counted up to 556 adults and immatures (sitting count) during mid-morning of 17 July, mainly concentrated in four roosting areas with 50 to 200 individuals each and situated on the west, south and east ends. An estimate of the total of individuals present in Tinhosa Grande derived from the ratio index is 2,135+1,734 individuals, which by adding 344 individuals estimated on Tinhosa Pequena, brings the Tinhosas total to 2,479 individuals, which may translate to 1,500-3,000 pairs. These are minimum figures for the population because of two reasons. First, they were obtained outside the presumed peak of breeding and, second, most non-breeders would be at sea.

Sooty tern is extremely abundant, with breeding population estimates for Tinhosas ranging from 600,000-1,200,000 pairs throughout the year (Naurois 1973), 50,000-100,000 individuals (Mackworth-Praed & Grant 1970), 5,000-200,000 pairs (Urban et al. 1986) and 5,000 pairs (Just 1994). We observed on Tinhosa Grande an overall mean breeding density of 0.466 pair/m2 (+0.059, 95% confidence interval, n=9) in five study plots, from late June to mid July (Table 3). This breeding density multiplied by its total area (ca. 205.000m2) gives a total of 95,530 pairs (+12,095), which translates to 143,295




Fig. 6 - Map of Tinhosa Pequena and adjacent stack (A) and Tinhosa Grande (B). Distance between A) and B) not to scale;  indicates maximum height in meters.

individuals present at daytime at the colony by assuming an attendance ratio of 1.5 individual per nest. Adding 15,378 pairs estimated on Tinhosa Pequena, the Tinhosas total reaches 110,908 pairs.

Brown noddy is abundant, with breeding population estimates of 20,000-50,000 pairs (Naurois 1973) and some thousand pairs (Just 1994). An estimate of the total of adults present in Tinhosa Grande derived from the ratio index is 13,369+8,970 individuals, which by adding 2,152 individuals estimated on Tinhosa Pequena, brings the Tinhosas total to 21,538 individuals, which may translate to 10,000-20,000 pairs. This is considered a minimum figure for the population because it was obtained during the non-breeding season.

Black noddy is abundant, with breeding population estimates of 20,000-50,000 pairs (Naurois 1973) and 5,000 pairs (Just 1994). An estimate of the total of adults present in Tinhosa Grande derived from the ratio index is 7,036+5,632 individuals, which by adding 1,133 individuals estimated on Tinhosa Pequena, brings the Tinhosas total to 8,169 individuals, which may translate to 4,000-8,000 pairs. This is considered a minimum figure for the population because it was obtained after peak hatching when the level of colony attendance is presumed to be decreasing.

Threats. The major threat to seabirds at Tinhosas is posed by local fishermen who harvest eggs and young of Brown bobby to be sold at the market on S. Tomé or Príncipe (Christy 1996). In 17 July we recorded, on the east end of the south plateau of Tinhosa Grande, 113 wings, some heads and legs of young (and possibly some adult) discarded since our prior visit in 24 June. It was also recorded during the night noticeable crab predation on unattended Sooty tern eggs, and to a smaller extent on hatchlings.

3.3. Other results

In this section we report developments under project’s objectives 3 (partially), 4 and 5, stated in the introduction, i.e. threats, conservation and local participation.

Ringing

Local authorities authorised the use of Portuguese/CEMPA metal rings and, thus, with this project it was initiated, to the best of our knowledge, the first ringing programme in the host country. During July we ringed 141 birds of six species: Madeiran storm petrel (1 adult), White-tailed tropicbird (3 adults), Brown Booby (14 adults), Sooty tern (25 adults, 32 chicks), Brown noddy (19 adults), Black noddy (23 adults, 24 chicks). Continuation of the ringing programme will provide valuable information on movements and for population studies. 

Mercury contamination

Analyses of the 258 feather samples collected during this project is currently underway. Preliminary results show mercury levels comparable to levels reported for seabird populations of the same or related species elsewhere. Detailed results will be included in the project’s final report and discussed under the framework of monitoring the impact of global mercury contamination in the STP marine ecosystem (Monteiro & Furness 1995, 1997).

Local participation

The current project is being developed in close collaboration with local authorities and non-governmental organisations (NGOs).

Fieldwork has been conducted with the human and logistic (e.g. boats) support of ECOFAC, an environmental conservation programme in West Africa financed by the European Community, which operates jointly with the STP government in nature conservation programmes. Regular meetings were maintained with the Director of the National Environment Plan (Eng. Arlindo Carvalho) and officials of the Ministry of Social Equipment and Environment. Both supported the project in many ways and showed great interest in the final outcome because it provides information that will aid proposals of creation of protected areas foreseen in a short term.
The project implementation and fieldwork were also conducted in collaboration with two local NGOs: Iném Migo Plé and Liga Ecológica. This resulted in training of a local team, which includes staff of ECOFAC and members of both NGOs. The team will promote educational campaigns directed to the fishermen community and the general population, and will undertake regular surveys of Tinhosa Grande to collect information on breeding phenology and assess the impacts of seabird harvesting by fishermen.

Public awareness

The objectives and results of the project have been disseminated through interviews to the Santomeen media (radio and TV) and publication of articles in newsletters and magazines, namely Canopée (Bulletin sur L’Environnment en Afrique Centrale), BP Africa Today (South Africa), Fórum Ambiente (Portugal). These coupled with actions intended for the near future (e.g. radio spot about seabird conservation, distribution T-shirt ‘Protect the Brown booby’ to fishermen) will raise local and regional public awareness about seabird conservation and will aid the official policy in this area.

4. Conclusions

Status and distribution

Whereas results of the present study contributed important novel insights into the knowledge of STP seabirds’ status and distribution, namely discovery of new sites and more quantitative population estimates, several aspects still need to be addressed in a subsequent phase of the project. Among then, we highlight:

1. The new evidence obtained about the occurrence of Madeiran storm petrel begs for further surveying of potential breeding sites besides a morphometric and genetic study of the known at-sea population.

2. The status of the population of Bridled tern on Sete Pedras needs to be ascertained confidently.

3. Population estimates for most species need to be improved because were obtained at low colony attendance levels (breeding interrupted, ending or at low level), like on the main seabird site Tinhosas.

Threats and conservation

In view of the reduced information available about threats to seabirds in STP, the main conservation needs of species and sites are mentioned here broadly, essentially based on information from other tropical South Atlantic islands (Williams 1984):

1. A probable local Madeiran storm petrel breeding population may suffer severely from alien mammals if established inland and may suffer crab predation on eggs if occurring on islets.

2. White-tailed tropicbird and Brown booby populations may have suffered a reduction in distribution and population levels due to loss of habitat and predation by alien mammals. Harvesting of Brown boobies at Tinhosas should cease.

3. It is uncertain if Sooty tern, Brown and Black noddies had breed formerly in sites prone to human and predator interference, but currently they breed in relatively inaccessible sites and have secure populations.

Population estimates obtained in this study will be assessed against current criteria for designation of bird sites meriting protection at the national, regional or international level (BirdLife International/Important Bird Areas criteria and Duffy 1994). Future conservation policy should aim to achieve full legal and practical protection through declaration of sites as reserves or sanctuaries, especially Tinhosas and Sete Pedras.

Breeding phenology

Breeding cycles in tropical seabird assemblages are often complex and three broad types may be highlighted (Harris 1969b):

1. Rigidly fixed annual cycle -the onset of season happens in a well defined period year after year.
2. Poorly defined annual cycle -nesting may happen in any month and the onset of season may vary from year to year with oceanographic conditions and the bird’s physiological readiness to breed.

3. Shorter than annual cycle -well defined breeding seasons at less than annual interval.

However, the perception of the breeding cycle of a particular species is often confounded by factors like synchronous/protracted breeding and variation in the time of  breeding between colonies on different islands, which are not necessarily species-specific. For instance, Black noddy appears to have a synchronous breeding season on Tinhosas (this study) while on Hawaii eggs are found in all months (Richardson 1957 in Harris 1969b).

The information currently available for STP seabirds is insufficient to ascertain confidently their breeding phenology and the breeding plasticity of these species difficults inferences from breeding cycles observed elsewhere (e.g. Ascension). The lack of knowledge on the local breeding cycles begs for further research, as it lessens accuracy of population estimates and it is of importance in assisting conservation actions.

Future work

Following the two visits already undertaken to STP (first and second phase of the project) it is considered of importance a new visit in November 1997 (third phase) with the following programme and objectives:

1. Six offshore day trips to obtain measurements and blood samples (for mithocondrial DNA analysis) from a minimum of 15 Madeiran storm petrels.

2. Seven days visit to Tinhosa Grande to assess status and collect biological information for all species, and to improve accuracy of population estimates.

3. Survey of Sete Pedras to assess status and collect biological information for all species, especially Bridled tern.

4. Survey of Pedra da Galé to assess status and collect biological information for all species.

5. Improve training of the local team, assist in the educational campaign and strengthen contacts with the local authorities to seek further the seabird conservation policy. 

This third visit is dependent of obtaining financial support to cover travel and subsistence costs (see Financial Report in the following pages).  
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