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1.

INTRODUCTION

The Critical Ecosystems Partnership Fund (CEPF) has provided funding to the Sociedade Portuguesa
para o Estudo das Aves (SPEA), Biosfera 1 and the Royal Society for the Protection of Birds (RSPB) to
undertake a project aimed at protecting threatened and endemic species in Cabo Verde.
The outputs from the grant are:
•

Feasibility Study and Restoration Action Plan of Santa Luzia, 2016-2020

•

Operational plan for the eradication of cats from Santa Luzia, Republic of Cabo Verde

•

Avifauna restoration plan

•

Monitoring plans (Seabirds, Terrestrial Reptiles, Mice)

•

Biosecurity Plan

•

Communication plan

These outputs will lay the foundation for the restoration of Santa Luzia (and improved management of the
neighbouring islands of Raso and Branco) to a better conservation status, the first and decisive step in a
mission to turn this group of islands into a haven for wildlife, providing a model for integrated marine and
coastal management in the region.
This document sets out the case and assesses the feasibility for a number of restoration options for Santa
Luzia, and brings together all the conservation actions necessary to deliver the CEPF project partners
joint vision for the Marine Protected Area of Santa Luzia, Ilhéu Branco and Ilhéu Raso.

1.1

Cabo Verde Islands

Cabo Verde is an archipelago of ten islands and five islets located in the eastern Atlantic Ocean
approximately 500 km from the coast of Senegal, West Africa (16° 00’ N, 24° 00’ W). These islands occur
in two groups – the Barlavento, or Windward Islands in the north, and Sotavento, or Leeward Islands in
2
the south. Size varies dramatically between islands, of which Santiago (São Tiago - 991 km ) is the
2
largest and Santa Luzia (35 km ) among the smallest islands. Total land area for the archipelago is 4,564
2
km (WWF 2014).
1.1.1

Climate

Climatically, the islands are a continuation of the Sahelian zone of continental Africa. The climate is warm
and dry. Occasionally some localised rain falls in early spring but the main rainy season extends from
August to November. However, due to topographical features, particularly elevation, there is great spatial
variation in the amount of rain. Total annual rainfall for the country as a whole is often quoted as 100–900
mm, but it may vary locally from zero to 1,200 mm. May and June are completely dry. For much of the
year, especially between December–April, the strong, dry North-east Trade Wind blows, while the
Harmattan, a hot, dry wind from the Sahara, may replace it, usually for short periods, from October to
June. The Harmattan sometimes fills the upper air mass with dust, causing a hazy atmosphere.
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1.1.2

Conservation importance

The islands support fragmented areas of tropical dry forest/shrubland, species of endemic flora and
fauna, populations of rare breeding seabirds, and plants only found on islands off the west coast of Africa
(WWF 2014). Over the past five centuries, since human colonisation, the combined effects of drought, the
introduction of large numbers of non-native herbaceous plant and tree species, the devastating effects of
an abundance of goats, and high human population pressure have led to an almost complete destruction
of the original vegetation on many of the islands of Cabo Verde, most potential arable land now being
cleared and planted with maize and beans (SCVZ 2014).
Four species of land birds and several subspecies are endemic to these islands (Hazevoet 1995,
Stattersfield et al.1998)..The important species are typically ground or shrub dwelling. Two of the endemic
birds - the Cabo Verde Sparrow (Passer iagoensis) and Cabo Verde Swift (Apus alexandri) - are widely
distributed in the archipelago and occur on at least nine of the ten major islands. The remaining two
species have smaller distribution areas, the Critically Endangered Razo Lark (Alauda razae) occurs on
only the islet of Raso, while the Cabo Verde Warbler (Acrocephalus brevipennis, EN) occurs in Santiago,
Fogo and S. Nicolau islands.
All seabirds have been exploited for centuries in Cabo Verde and have also suffered from predation by
introduced mammals (e.g. cats Felis catus, rats Rattus sp. and green monkeys Cercopithecus aethiops),
and as a result there has been a dramatic decline in their populations over the last 100 years. Cabo
Verde shearwater Calonectris edwardsii has suffered in particular, and even until recently there were
records with at least 5,000-6,000 fledglings being collected by fishermen each year just in Raso islet and
the likelihood of a disastrous decline within the next few decades (Hazevoet 1995). Fea's petrel
(Pterodroma feae) has a population estimated at 500-1,000 pairs and is classified as Near Threatened
(BirdLife 2004). It is likely that this species was once more widespread as a breeder, but has retreated to
mountain ledges after the destruction of the indigenous shrubland and the introduction of invasive alien
predators. In 1988 a 'National Parks and Protected Areas Programme' (NPPAP) was initiated, including
strategies for the conservation of all flora and fauna, and, as a consequence of this, several important
seabird islets were declared as nature reserves in 1990, including Raso, Branco, Rombo islets, Curral
Velho islet and Baluarte islet (Hazevoet 1994, Hazevoet 1995).
1.1.3

International and regulatory context

The Republic of Cabo Verde is a contracting party to the Convention on Biological Diversity, the
Convention to Combat Desertification, the Convention on Climate Change and the World Heritage
Convention, under which, only one site has been designated for cultural importance but no sites for
biodiversity (UNESCO 2014). Regionally, it is also a member of several international organisations
through which environmental programmes can be implemented, including the Sahel Committee Against
Drought (CILSS) and the Economic Community of West African States (ECOWAS). Cabo Verde has also
signed the Memorandum of Understanding Concerning Conservation Measures for Marine Turtles of the
Atlantic Coast of Africa (MTAF), which falls under the framework of The Convention on the Conservation
of Migratory Species of Wild Animals (Bonn Convention).
The Convention on Biological Diversity creates a legal obligation to consider the reintroduction of native
species to their former ranges, but in Cabo Verde any licensed reintroduction programmes has been
carried out until now.
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The Cabo Verde government has established a system of Marine Protected areas within the framework of
the “West Africa Regional Marine and Coastal Conservation” program (PRCM). The adjacent marine
area, the island of Santa Luzia, and the islets of Branco and Raso are designated Marine Reserves
(CBD, Third National Report - Cabo Verde).
Raso and Santa Luzia are Priority Key Biodiversity Areas documented in the CEPF hotspot profile for the
Mediterranean Basin, because they are highly threatened and biodiversity-rich (potentially so in the case
of Santa Luzia) islands, with several endemic and highly threatened taxa.
1.1.4

The Desertas Marine Protected Area

In 2003, the Cabo Verde government created a marine protected area (MPA) that comprises three
2
2
2
islands (Santa Luzia, Raso (7 km ) and Branco (3 km )) and the surrounding sea (593.9 km ) (Figure 1).
This MPA, which is also known as Desertas MPA, is exceptionally important for nature conservation, both
at a national and an international level. It holds the entire world population of the Critically Endangered
Razo Lark (Alauda razae) and is therefore listed by the Alliance for Zero Extinction1. The MPA is also the
most important known breeding colony of Cabo Verde shearwater (Calonectris edwardsii, Near
Threatened). Four endemic species and sub-species of reptile endemic to Cabo Verde are present, two
of them endemic to the reserve.

Figure 1: Marine Natural Reserve of Santa Luzia (adapted from Roque 2010).
The island is also a valuable reserve of economically important fish stocks, such as bottom fish and
coastal lobsters. The marine fauna of the island of Santa Luzia is very rich and diverse. Besides being
one of the best breeding places for the Loggerhead Turtle (Monzón-Argüello et al. 2007, Rocha et al.
2014), the waters surrounding the island are home to many species of fish and shellfish of conservation
importance (Callum et al. 2002). The Nature Reserve Management plan was approved officially in
December 2014 (B. O. 80 série I de 22 Dez 2014).

1

http://www.zeroextinction.org/sitedata.cfm?siteid=10021
3

1.1.5

Potential Importance of Santa Luzia to the biodiversity value of the MPA

Santa Luzia is the largest uninhabited island of Cabo Verde and of the three islands in the MPA, the one
most impacted by anthropogenic influence and the most degraded. As compared to Raso and Branco
islets it supports low numbers of breeding seabirds although it is likely that extensive colonies existed in
the past (Hazevoet 1995) and it only supports remnants of endemic biodiversity, such as terrestrial
reptiles, insects and small colonies of Cabo Verde storm-petrel Oceanodroma (jabejabe) castro. Experts
with knowledge of the island and seabird ecology consider that Santa Luzia has significant potential for
seabird restoration, once the threats removed since other colonies remain nearby. As the largest island in
the MPA it has the greatest potential to provide significant additional habitat for these species and would
allow:
•

Razo Lark to be reintroduced to the island. This would lower this species risk of extinction from
stochastic phenomena such as prolonged droughts or heavy rains during the breeding season or the
accidental risk of instruction of cats or rats (and possibly mice) to Raso;

•

Seabird re-colonisation of the island. This could take place naturally or be assisted by reintroduction
programmes;

•

Santa Luzia could act has a visitor centre to the Reserve and the future management plan already
comprises some selected areas open to tourists and or to sustainable exploitation of fisheries.

4

Figure 2: Marine Natural Reserve of Santa Luzia (adapted from Roque 2010). Land use management
plan.

1.2

Our vision for the Desertas Marine Protection Area

The Islands of the Desertas Marine Protection Area are restored to hold viable populations of endemic
biodiversity.
1.2.1

Objectives

The objectives are:

2.

•

Objective 1: Prevent the extinction of the Critically Endangered Razo Lark through establishing a
population on Santa Luzia;

•

Objective 2: Santa Luzia supports breeding populations of native seabird species;

•

Objective 3: Santa Luzia supports breeding populations of terrestrial and marine reptiles (CV
endemic skinks and geckos and loggerhead turtles);

•

Objective 4: Measures are in place to prevent reintroduction/introduction of non-native species
(cats, rats, mice, fire ants, reptiles, plants) to Desertas MPA;

•

Objective 5: Measures in place to generate income to fund monitoring and protection of the
Desertas MPA;

•

Objective 6: Seabird populations on Branco and Raso are protected;

•

Objective 7: A long term monitoring and evaluation protocol is developed and implemented to
show the impact of project actions;

•

Objective 8: Develop a greater understanding of the ecology of the islands within the MPA
through the implementation of a research programme.

RESTORATION OF SANTA LUZIA

Administration region:
Coordinates:
Area:
Highest altitude:
Designation:
Distance to closest Islands:

2.1

São Nicolau
At approx central point 16º 45’ N 24º 44’ W
2
35 km
395 m
Partial Nature reserve
8 km SE of São Vicente, 29 km NW of São Nicolau

Ownership and human use

The island is owned by the Government of Cabo Verde and access is regulated by licence, although
th
trespassing is not uncommon. At the end of the 17 century, there were some unsuccessful attempts of
colonization (Roque 2010).
5

The most recent attempts to establish a settlement on Santa Luzia was between 1951 and 1990 when
two families inhabited the island. These families relied mostly on cattle and goat farming. Today the island
has no permanent human settlement, and livestock is no longer present.
The island is used regularly by fishing communities from S. Vicente and S. Antão. Although the current
legal framework all fishing is prohibited in Santa Luzia Reserve, there is no enforcement of these laws
and the reserve marine resources are exploited freely, even with recurring to illegal techniques. Three
semi-permanent camping sites exist in Santa Luzia (Água Doce, Portinho and Francisca), that
correspond to the best landing areas. The main one in the North of the Island regularly holds 30 to 40
fishermen, corresponding to 6 to 10 boats that usually stay for periods up to 5 days, fishing around the
island and exploring its rocky coast. Both Branco and Raso are also regularly visited (Roque 2010).

2.2

Biodiversity of Santa Luzia

In comparison to the nearby islets of Branco and Raso, Santa Luzia is considered the most degraded of
the three islands in the Marine Protected Area. The island consists of hills, stony plains and sand-dunes
(Figure 3). It is very dry with very infrequent rains and prolonged periods of drought. There are no
permanent streams or water bodies. However, dry riverbeds can become flooded with rapid water flow
during down pours. The highest point is Monte Grande elevating 395 m.

Figure 3: Santa Luzia: hills, stony plains and sand-dunes.
2.2.1

Flora

To date, there has been no systematic survey of the flora of Santa Luzia, but several native and endemic
plant species are known to exist. The majority of the areas of Santa Luzia seem devoid of vegetation for
much of the year, but turn green almost overnight once rain falls, with a variety of herbaceous plants. The
vegetation is dominated by drought-resistant species. The major habitats vary from rocky plains to dry
grasslands. It is likely that the flora of the island differs substantially from its natural state considering the
past impact of grazing cattle and goats. The island was also used for the production of hay. The
vegetation cover is mostly herbaceous with some shrub species and only one exotic tree species
(Prosopis juliflora). One shrub species is endemic of the island and very rare without recent confirmed
known records Euphorbia tuckeyana (Roque 2010). During this project as area with several specimens
was located and can be an important refuge for the species.
On the Cabo Verde islands more generally, it is virtually impossible to draw a clear picture of the original
vegetation before human settlement. At present, a total of 621 species of higher plant are found on the
archipelago, of which 85 are endemic while another 88 have a wider distribution, but are thought to occur
naturally. Introduced species make up 42% of the total and another 30% are of unknown origin (Duarte et
al. 2008).
6

2.2.2

Avifauna

2.2.2.1 Seabirds
In comparison to the neighbouring Raso and Branco, Santa Luzia has a poorer seabird community (Table
1) although substantial deposits of unidentified bird bones on the shoreline are an indication that the
2
island once held substantial seabird colonies (Mateo 2012). Feathers found in crevices and the regular
presence of birds calling in the nest confirms the possibility of Cabo Verde Storm-petrels Oceanodroma
(jabejabe) castro attempting to breed at the cliffs of Santa Luzia. Moreover, the discovery of wings of a
large number of adults, predated by cats, suggests that birds are coming to land but are vulnerable to
predation.
Table 1: List of Cabo Verde seabird species with records from Santa Luzia Marine reserve (including all
Cabo Verde Critically Endangered bird species).
Species
Common
Red list status
Status on Santa Luzia Status in other
Islands of the
name
Reserve
Bulweria bulwerii

Bulwer’s Petrel

LC, Population trend
stable

No recent breeding
records.

Calonectris
edwardsii

Cabo Verde
shearwater

NT, population
decreasing

Oceanodroma
(jabejabe) castro

Madeiran (Cabo
Verde) StormPetrel

Pelagodroma
marina
Sula leucogaster

White-faced
storm-Petrel
Brown Booby

Phaethon
aethereus

Red-Billed
Tropicbird

LC, Population trend
decreasing. The
population is suspected to
be in decline owing to
predation by invasive
species and
unsustainable levels of
exploitation (BirdLife
International, 2013)
LC, Population trend
decreasing
LC, Population trend
decreasing
LC, Population trend
decreasing

Most likely present in the
past. There are no recent
breeding records.
Breeding population on
Santa Luzia. Four
different places with
breeding calls during
breeding season (Oliveira
et al. 2010, P. Geraldes,
Unpublished data).

Puffinus boydi

Cabo Verde
Little Shearwater

LC, Population trend
decreasing

No recent breeding
records.
No recent breeding
records.
Most likely present in the
past. There are no recent
breeding records.
No recent breeding
records.

Large breeding
colonies in Raso
and Branco
Large breeding
colonies in Raso
and Branco
Breeding colonies
in Raso and
Branco

Breeds in Branco
Islet
Breeds in Raso
Islet
Breeds in Raso
Islet
Breeding colonies
in Raso and
Branco

2.2.2.2 Terrestrial birds
Seven species of terrestrial bird species are present on Santa Luzia Island (Table 2). Razo Lark is not
present on the island despite the presence of patches of grassy vegetation which is the observed

It is however unclear if these seabirds disappeared due to human depredation or already withered in
prehistorical times, as has been the case on other islands in the Cape Verde archipelago (cf. Boessneck &
Kinzelbach 1993).
2
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preferred habitat of the Razo Lark on the island of Raso (Hazevoet 1995, Donald et al. 2003, 2005,
2007).
Table 2: List of Cabo Verde bird species with records from Santa Luzia.
Species

Common name

Red list status

Status on Santa Luzia

Alauda razae

Razo Lark

CR

Ammomanes
cinctura
Corvus ruficollis

Bar-tailed Lark

LC

Widespread distribution in the
past that included Santo Antão, S.
Vicente, Santa Luzia and Raso
Islet, as detected trough sub-fossil
records Once present, likely to
have disappeared with the arrival
of people (plus cats, goats etc) on
the island.
Small population on Santa Luzia.

Brown-necked Raven

LC

Falco tinnunculus
neglectus

Cabo Verde Kestrel

Falco tinnunculus
assessed as LC
(IUCN, 2012).

Pandion haliaetus

Osprey

Passer iagoensis

Iago Sparrow

Tyto alba detorta

Barn Owl

2.2.3

Falco tinnunculus
neglectus not yet
assessed.
LC, Population
trend increasing
LC
LC, Population
trend stable

Small population on Santa Luzia
(< 10 pairs, P. Geraldes
unpublished data).
Small population on Santa Luzia.
(2-3 pairs P. Geraldes
unpublished data)

Population of 5-6 breeding pairs
(Palma et al. 2004)
Large breeding population on
Santa Luzia.
Confirmed breeding in 1999 and
records that indicate regular
presence of the species with a
small population. This species
has been recorded calling in 2013
in the southern part of the island
(P. Geraldes unpublished data).

Terrestrial reptiles

There are four species of terrestrial reptiles in the Desertas Islands (Vasconcelos et al. 2012) (Table 3).
On Santa Luzia, although there were historical reports of a Giant Wall Gecko subspecies, it is now
extinct. The Cape Verde Leaf-toed Gecko is an endangered subspecies endemic to Santa Luzia and
Raso that was not recorded since 2012. The presence of cats on Santa Luzia is a major threat to this
group since they predate heavily on reptiles, which sometimes consist on circa 70% of their diet, as it was
registered during this project (Medina et al. 2015, in prep). Introduced ant species on Raso can also be a
threat to these taxa.
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Table 3: Terrestrial reptiles found in the Santa Luzia MPA (Y = present; - = not recorded).
Species
Chioninia coctei
Chiononia
stangeri

Common name
Giant Lizzard
Stanger’s Skink

Branco
Extinct
Y

Raso
Extinct
Y

Santa Luzia
Extinct
Y

Comment

Hemidactylus
bouvieri
razoensis

Cape Verde
Leaf-toed Gecko

-

Y

Y

Tarentola gigas
brancoensis

Giant Wall Gecko

Y

-

-

Tarentola gigas
gigas

Giant Wall Gecko

-

Y

-

Tarentola raziana

Raso Gecko

Y

Y

Y

Critically endangered
endemic subspecies,
none was recorded since
2012
Endemic subspecies to
Branco and endemic
species to the MPA
Endemic subspecies to
Raso and endemic
species to the MPA
Endemic species to the
MPA

2.2.4

Endemic to the MPA

Invertebrates

There are no known specific studies on Invertebrates for the Santa Luzia Archipelago, but the reserve is
known to hold several endemic and native species of terrestrial invertebrates in Branco and Raso islets of
snails, spiders and beetles, several of which are considered rare, endangered or even extinct (Leyens &
Lobin 1996, Roque 2010).
The community of invertebrates present in Santa Luzia is very poorly known but holds some species of
interest such as the Chilades evorae (Libert et al 2011). This may be the only resident butterfly species
3
(endemic to Cabo Verde) and it is very common in the dry valleys on Santa Luzia (J. Tennent
unpublished data).

2.3

Threats to the biodiversity of Santa Luzia

Even though the area is protected, there are a number of factors causing biodiversity loss and of the
three islands, Santa Luzia is the one most impacted by anthropogenic influence. Marine debris; three
unregulated semi-permanent fishermen camps; unknown levels of sea turtle poaching (that apparently
have stopped in the past two years following Biosfera action on the ground and surveillance campaigns);
presence of invasive species; illegal fishing techniques (gill nets with very small mesh size and to close to
shore, spear fishing with scuba diving equipment, explosives, etc.); poaching of marine life; and
uncontrolled visiting renders this island, which could be one of the most important marine wildlife refuges
in the northern Atlantic, relatively devoid of wildlife.

3

John Tennent (Scientific Associate / Department of Life Sciences/ The Natural History Museum)
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Figure 4: Santa Luzia threats: beach pollution, fishermen camps, tourism, cats and poaching.

2.3.1

Illegal and/or uncontrolled visits to the islands

•

Fishermen: The island is regularly used by fishermen, mostly from St. Vicente, who camp along
the coast, sometimes in groups of up to 30, throughout the year. The three main camps are
untidy with rubbish and fish leftovers scattered, and fishing boats are placed on the beaches for
the night. There is anecdotal evidence that the number of fishermen using the island has been
increasing over recent years (J. Melo Pers Comm).

•

Leisure/tourism: Santa Luzia is also used regularly by some São Vicente inhabitants, mostly for
leisure. Tourism pressure is increasing and several agencies and private boat owners sell daily
visits to the island (T. Melo Pers Comm).

•

Turtle poachers: sea turtle poaching although illegal is still a common practice in Cape Verde
and in Santa Luzia. This action has been stopped over the past two years following concerted
action by the NGO Biosfera I on the ground. These efforts need to be maintained.

•

Unsustainable harvesting of marine life through illegal fishing in restricted areas, illegal fishing
techniques; poaching of shells and other marine life.

2.3.2

Alien plants

During five centuries of settlement, the natural environment on the Cabo Verde islands has been almost
completely altered. This is primarily due to poor agricultural techniques, the introduction of large numbers
of alien plants, and the devastating effects of the large number of goats. The vegetation cover in Santa
Luzia is poorly known and the status of the native and endemic species as well as the exotic ones
present needs further studies (Roque 2010).
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In the latest years the tree species Prosopis juliflora has augmented its distribution on the island, since
they are no longer cut and used as wood as they were in the past by the fishermen. The possible impacts
of this increasing tendency are unknown.
2.3.3

Presence of invasive species

2.3.3.1 Impact of cats
It is not known when feral cats were introduced to Santa Luzia. It may have been as recently as the
1950s when a shepherd with his family inhabited the island up until 1975. A second cat introduction
episode may have happened while another shepherd lived in the island until 1996.
To date, there have been four independent studies of cat diet on Santa Luzia (Donald unpublished data,
Medina et al. 2012, Medina et al in prep and John Badley, Wilkinson et al 2010). These focused on
identifying which species are predated by cats on the island and its preferences along the year, relating
with the prey abundance. While these studies are useful in elucidating some impacts and highlight why
reintroduction of rare species cannot take place in the presence of cats, a complete understanding of the
true impact of cats on Santa Luzia is not possible given the lack of baseline data prior to the introduction
of cats. Seabirds nesting on Santa Luzia may have been extirpated in ancient times by other combined
factors such as direct colony disturbance, trampling or hunting pressure but the presence of cats will likely
prevent any natural recolonization of these species.
The most extensive study on cat diet was performed during the preparation of this plan and analysed the
cat diet variation along a period of 12 months (Medina et al. in prep). The main results allow us to
conclude that In general in 2013/2014 the reptiles were the main prey, following by mice, invertebrates
and birds. Nevertheless, the main changes in the diet between seasons (dry: March to June; wet: July to
October) are the decrease in predation upon birds and invertebrates from the dry season to the wet one.
Probably, the most remarkable aspect of the diet of cats in Santa Luzia is the great importance of reptiles.
It is the highest value of frequency of occurrence never before observed in the diet of cats on islands.
Previous studies of smaller scale attributed more importance to mice in the cat diet (Medina et al. 2012),
but this result was probably influenced by the density of these rodents at the time, since the population of
mice appears to fluctuate strongly over time. This confirms that cats are highly adaptable and will prey
upon the more abundant and easy prey to catch, and it suggests that its impact is not confined to birds or
reptiles, but that they have a very destructive effect in the all the biodiversity of the island such as in other
islands (Nogales et al. 2013, Medina & Nogales 2009).
Young turtles hatching on the island could also be predated by cats although there are no records of this
on Santa Luzia.
2.3.3.2 Impact of mice
The house mouse (Mus musculus) has been nominated by the IUCN as among the 100 of the world’s
worst invasive species (Lowe et al. 2004). The date of arrival of mice on Santa Luzia in unknown, but they
may have been present on the island since its discovery. Mice have been accidentally introduced to
Santa Luzia, probably arriving on fishing boats that regularly use the island or with the farmers that once
inhabited the island. They currently have a widespread distribution but a low abundance (maximum
abundance index was 0,06 and 0.067 captures/trap/night, Rodrigues et al 2013) and appear to be
particularly associated with the fishermen camps and areas most used for boat landings.
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Mice are omnivorous and can impact a range of taxa including plants, invertebrates and birds (Angel et
al. 2009, Jones et al 2009). There have been no studies on the impact of mice on the biodiversity of
Santa Luzia. Until recently some scientific data that suggested that mice had a minimal impact on island
ecosystems, in particular seabirds (Moors & Atkinson 1984, Witmer et al. 2007). However, research on
the impacts of mice introduced to islands is patchy across most of the species’ global range, except on
islands of the Southern Ocean (Angel et al. 2009). Angel collated the data on the impact of mice on native
plants, invertebrates, terrestrial birds and seabirds. The lessons from this review are of relevance to the
current study. Wanless et al. (2007) also revealed trough population modelling that predation by mice can
cause population decline.
Flora: mice are known to feed extensively on native species of plants. Some of these species are
endemic to island ecosystems. Angel et al. (2009) identified a number of studies in which mice damaged
inflorescences and seed heads, which can significantly reduce populations but did not find any reports of
native plant species going extinct due to mice.
Invertebrates: invertebrate communities often receive little attention when it comes to predation pressure
by invasive rodents. St. Clair (2011) concluded that the impacts are globally widespread with effects on
several invertebrate phyla across the four main invasive rodent species (Rattus rattus, R. norvegicus, R.
exulans, and Mus spp.). A number of invertebrate species have been driven to extinction as a result of
rodent predation pressure, but the most common outcome is of population suppression.
Avifauna: Mice predation on seabird species is an area receiving increased attention (Campos &
Granadeiro 1999, Angel et al. 2009), particularly on Gough Island, South Atlantic, UK Overseas Territory
(Wanless et al. 2012) where seabird chicks (Atlantic Petrel Pterodroma incerta and Tristan Albatross
Diomedea dabbenea) are susceptible to predation by mice. Angel et al. (2009) also identified potential
competition between mice and birds for food (eg. invertebrates).
When considering these impacts on island ecosystems, Angel et al. (2009) highlighted that mice
predation on seabird eggs and chicks is recorded from islands when mice are the only introduced
mammal. On islands where mice are one of a number of introduced mammals the effects of dominance,
competition and predation by larger species may render them less of a threat to native vertebrates. Angel
predicted that where mice are or become the only introduced mammal, on temperate or tropical islands,
nest predation is likely to occur during times of severe food-stress, such as winter seasons or dry
monsoons. Angel also highlighted potential impacts on seabird-nutrient cycle interaction.
The situation of Santa Luzia can be compared to the one of Selvagem Grande (Madeira, Portugal) where
mice had a direct impact on seabird species such as White-faced Storm-petrel Pelagodroma marina
(Campos & Granadeiro 1999), and indirectly on the Berthelot's Pipit Anthus bertheloti numbers which
increased markedly after the mice eradication (due to the increase in food availability, or suppression of
nest predation) (Oliveira et al. 2008). Nevertheless the situation in Selvagem Grande before the
eradication showed that some levels of mice predation were tolerated by the communities of seabirds and
ground nesting terrestrial birds that maintained stable or increasing population’s from previous years
(Campos & Granadeiro 1999, Granadeiro et al. 2009).
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2.3.3.3 Impact of rats
Humans have introduced mammalian predators to hundreds of islands across the world, most frequently
rats Rattus spp., mice Mus spp. but many others as well. These have had a devastating impact on bird
populations on islands, with the historic probability of extinction on islands being well correlated with the
number of introduced mammal species (Blackburn et al. 2004, Williams et al. 2012). Rat introduction to
islands have invariably caused breakdowns in linkages within ecosystems, and extinction or severe
reduction in numbers of native species, in the wake of these invasions, has been catalogued from the
sub-Artic and sub-Antartic to the tropics (Harper & Bunbury 2015).
There are no confirmed records of rats on
the island. In October 2012, a cargo vessel,
the Terry Tres (Figure 5), was stranded on
the Southern shore of the island. This
represents a significant threat of introducing
rats (Rattus spp.) to the island. A monitoring
programme for rats has been put in place.
This involved setting traps baited with
peanut butter in the vicinity of the ship and
also setting of camera traps in possible rat
runs. At the time of writing, no rats have
been found either on the island or in the
ship.
Figure 5: Terry Tres shipwreck in Santa
Luzia.
On 26 November 2014 a possible Rat sighting was recorded on Raso islet by Mike Brooke and Elisa
Dierickx . Part of their report on the sighting reads as follows:
“At about 4:50pm, I saw something that I am quite certain was a rat…upon returning the following day to
the sighting point … we found and collected one dropping that may derive from a rat or from a gecko…
DNA analysis may enable us to distinguish whether the dropping comes from a reptile or mammal…
during the 20 days spent on Raso, we saw absolutely no other sign of rats so… it may well be a single
animal… since the location is about 600 m from the normal, fisherman landing, the animal might have
swum ashore from a passing vessel.”
Raso Islet has several colonies of seabirds, the only population of Razo Lark worldwide and important
endemic reptiles. The presence of a single rat may have limited impact, but the possibility of rat
population becoming established in the islet would have devastating effects on all species and could lead
to the global extinction of some species. Spea, together with Biosfera I and the support of RSPB prepared
an intervention plan to confirm the observation and take the necessary containment measures.
After the team intervention, no rat sign was detected and the droppings were identified as Curlew
Numenius phaeopus pellets. Nevertheless, the event demonstrated the weaknesses of the existant
surveillance system.
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Restoration options and feasibility assessment
Some possible benefits of restoring Santa Luzia include:
•
•

•
•
•

A restored Santa Luzia provides a larger island on which some of Cabo Verde rare and
endangered species can subsist and increase its populations;
Razo Lark could be reintroduced to the island and lower this species risk of extinction due to
being so heavily affected by stochastic phenomena such as prolonged droughts or heavy rains
during breeding season or the accidental risk of introduction of cats or rats (and possibly mice) in
Raso;
Seabird re-colonisation of the island could take place naturally or assisted by reintroduction
programmes;
Santa Luzia can increase its role as a visitor centre to the Reserve and the future management
plan already comprises some selected areas open to tourism;
A restoration project would involve local authorities and create capacity to develop a monitoring
system that could act as a future surveillance system for the reserve.

The restoration options for Santa Luzia are:
1.
2.
3.
4.
5.
6.

2.4

Do nothing;
Reintroduce extirpated species without removing predators;
Sustained control of cats and mice;
Eradicate mice from Santa Luzia but leave cats;
Eradicate cats from Santa Luzia but not mice;
Eradication both cats and mice from Santa Luzia.

Broad assessment of the options identified

Eradication is the removal of every individual and propagule of an invasive species so that only
reintroduction could allow its return. To achieve eradication, three obligate rules must be met (Parks
1990):
•
•
•

All individuals must be at risk;
They must be killed faster than they can replace their losses at all densities; and
Immigration must be zero (or manageable).

The purpose of this assessment is to rule out which options do not meet these rules or are not viable for
other reasons. Those that are viewed as viable will be subject to a full feasibility assessment in Section
2.5.
2.4.1

Do nothing

Environmentally acceptable: No
This option provides the least conservation benefit to the Santa Luzia when compared to all other
options. The island would remain in its degraded state. The Razo Lark would remain confined to
the island of Raso and remain Critically Endangered. The opportunity for re-colonisation of Santa
Luzia by seabirds would be absent. The risk of the extinction of several species is highly likely,
specially some reptiles and birds (Hemydactylus bouvieri ssp, and Oceanodroma jabejabe castro)
14

as it is shown by the decreasing densities of the first and the high level of predation of the
second.
Socially and politically acceptable: No identified objections
Environmental awareness in Cabo Verde is in the early stages and this option would not raise
many social concerns until major negative consequences were obvious.
Technically achievable: Yes
No technical input required.
Financially affordable: Limited
Financial input would be required for implementing a monitoring scheme.
Outcome: No further assessment required
This option is not justifiable considering the potential risk of Razo Lark extinction and in light of
commitments under the Convention on Biological Diversity.
2.4.2

Reintroduce extirpated species without removing predators

Environmentally acceptable: No
This option is not considered environmentally acceptable as cats would be a major threat to the
reintroduced species and could jeopardize the reintroduction programme. The terrestrial reptile
species and the colonies of Cabo Verde Storm-petrel Oceanodroma (jabejabe) castro would
continue to suffer high predation levels by cats and could decrease until extinction.
Socially and politically acceptable: No
This option is not socially or politically acceptable as it does not conform to the IUCN guidelines
on reintroduction and the Republic of Cabo Verde government has indicated that it would not
support this option.
Biosfera 1, the main NGO operating on Santa Luzia does not support this approach and has
advocated against it in light of the inherent risks to the Razo Lark.
Technically achievable: No
The technical requirements to reintroduce Razo Lark exist at present. However, the technical
requirements to protect this species from predation by cats do not exist for such a large island
and the success of the reintroduction could not be guaranteed.
Financially affordable: Yes
This is the cheapest option that could potentially deliver conservation benefits to the Razo Lark.
Outcome: No further assessment required
Not acceptable in an environmental or political sense.
2.4.3

Sustained control of cats and mice

Environmentally acceptable: No
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Cat control would have very little benefit. Cats have very large hunting territories. Localised
control to protect small populations of endangered species will be largely ineffective as just one or
two cats can cause major losses in very little time (Menezes & Oliveira 2002).
Socially and politically acceptable:
Difficult to defend as a long-term solution due to the difficulties of technical implementation and
permanent future resources needed.
Technically achievable: Uncertain but unlikely
The difficulties implementing this option would confer minimal environmental benefit to the
conservation status of the island.
Santa Luzia experiences seasonal weather patterns. It may be technically achievable to control
mice when Razo Larks are breeding (linked to rains) in small areas, but it would not be
achievable to control mice or cats throughout the year in order to protect seabird colonies or
endangered reptiles.
Financially affordable: No
This option would require continued investment on an annual basis without guaranteed results
and therefore could not be considered sustainable.
Outcome: No further assessment required
2.4.4

Eradicate mice from Santa Luzia but leave cats

Environmentally acceptable: No
It is likely that failing to remove cats from the island while removing mice will only confer minimal
restoration benefits to the island of Santa Luzia. The impact of mice is not well documented or
understood on Santa Luzia. Data from similar islands prove that healthy plant, reptile and bird
communities can support mice predation (as a single predator) for several hundreds of years with
no significant decrease in numbers, even in very high densities (Campos & Granadeiro 1999,
Granadeiro et al. 2009, Oliveira et al. 2008).
Socially and politically acceptable: Uncertain
Difficult to defend as solution due to the difficulties of technical implementation and the total
amount of resources needed. It would be very difficult to defend such a high allocation of
resources in a country that still has several development problems, especially since it would not
guarantee the major results necessary (the protection of the Razo Lark and the recovery of the
biodiversity of Santa Luzia).
The inexistent wardening and surveillance prevent the serious and objective implementation of a
solution to prevent the accidental reintroduction of mice in the island, which could and would likely
jeopardize all the efforts made.
Technically achievable: Yes
The usual recommended techniques used in islands of this size are not available in Cabo Verde,
or very difficult to use in Santa Luzia.
A land-based approach would face difficulties due to the large size of the island, the inexistence
of local transport in the island or even connecting tracks. The small amount of landing points
prevent good access to all parts of the islands, make landing of large boats impossible and can
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prevent access due to weather or sea condition for several weeks. All these issues could be
surpassed but would make the project much more costly than justifiable. An aerial approach
would face unforeseen bureaucratic processes to get authorized, since there are no proper aerial
means available in Cabo Verde.
Financially affordable: No.
Difficult to defend a very large investment in the light of the small and still unproven damage that
they cause. Eradicating cats from Santa Luzia is likely to be significantly more cost effective than
eradicating mice alone.
Outcome: No further assessment required.
2.4.5

Eradicate cats from Santa Luzia but not mice

Environmentally acceptable: Yes
It is likely that removing cats alone from the island could confer significant restoration benefits to
the island of Santa Luzia. Mice densities fluctuate markedly on Santa Luzia and their impacts are
not thoroughly studied, but data from similar islands prove that healthy plant, reptile and bird
communities can support mice predation (as a single predator) for several hundreds of years with
no significant decrease in numbers, even in very high densities. The abundance of mice recorded
in Santa Luzia was very low from 2013 to 2015 and prevented even to calculate its density. It is
worth mentioning that there are several other resident species preying upon mice on Santa Luzia,
like Kestrels or Barn Owls that would likely contribute to avoid a permanent major mice population
increase after cat eradication. Cats were identified as the major threat to the terrestrial reptile and
bird populations currently present on the island and its removal would present an important step
to the natural or aided recolonization of the island by other species.
Socially and politically acceptable: Yes
This option is politically acceptable as it does conform to the IUCN guidelines on reintroduction,
since the cats are likely the major threat to the Razo Lark reintroduction, and is supported by the
Republic of Cabo Verde government has indicated by its participation on this project.
Biosfera 1, the main NGO operating on Santa Luzia strongly recommends this action to avoid
major impact on the species that still are present on Santa Luzia.
Socially this option present some threats since cats are highly regarded by the general public, but
a proper project communication plan can contribute to the explanation of the advantages of this
solution. Cats will be removed the most humanely possible and all the operations would be
closely monitored by veterinaries and trained personnel. The fishermen communities have
already shown their approval of this solution, since cats are regarded as a nuisance in the camps,
stealing food and fishing baits. This could change with an increase in mice population, but with
the proper awareness and communication actions the fishermen communities regularly present in
the island are very likely to accept the removal of the cat population.
Technically achievable: Yes
Cats were already removed from several islands in the world (Medina & Nogales 1999). There
are presently several methods and techniques available to the removal of cats from islands with
the size and conditions of Santa Luzia (Campbel et al 2011). The Cabo Verde government
already agreed on the methods to use and there are logistic conditions in the neighbour islands to
support this operation. The existent accesses to the island make it possible to prevent an
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accidental cat reintroduction, what serves as an added guarantee of future maintenance of the
positive results of a successful eradication.
Financially affordable: Yes
This option would require a large scale investment, but could find support in external donors and in that
way would be highly regarded at a regional and national level. Eradicating cats from Santa Luzia is likely
to be significantly more cost effective in the light of the expected outcomes that could add touristic value
to the region, as well as increase local business opportunities.
The major investment would be on the local logistic capacity of the island and the local government wants
to start a surveillance and wardening system on the island, as foreseen in the MPA management plan.
This could be an opportunity to join both actions in a in a more cost effective project.

Outcome: Recommended course of action

2.4.6

Eradication both cats and mice from Santa Luzia

Environmentally acceptable: Yes
This would be the ideal situation in which both introduced species would be removed from the island. In
terms of the overall ecosystem this would me the more advantageous approach since not only would
prevent any possible meso-predator removal effect, as it would also have impact on the plants and
invertebrates preyed upon by mice but not by cats. The eradication of mice would likely have an impact
on the few Kestrel and Barn Owl pairs on the island, but these species are not in any way endangered in
the region and possess other alternative preys, as well as other areas of suitable habitat available in the
neighbour islands.
Socially and politically acceptable: Yes
This solution would be highly regarded politically, since it would correspond to the better environmental
solution for Santa Luzia. Socially it would be likely accepted by local population as well as fishermen
communities.
The successful eradication of both species in the island would implicate strong bio-security measures and
some changes in the habits of the people that use the island. The access to the island is made in small
traditional boats and all the cargo and equipment carried inside the boats is usually not packed in a way
that would prevent mice reintroductions. This could be the only source of negative views on this solution,
since some people would not accept lightly the necessary changes in gear and habits they have been
using for such a long time and with minor costs.
Technically achievable: Yes
Technically it would be possible to eradicate both species from Santa Luzia. Similar islands and even
other with more complex logistical challenges have been cleared of these invasive species.
This course of action would present the same problems as the ones mentioned for the eradication of mice
and cats in separate, but would increase drastically the budget necessary and the complexity of the
operation. The absence of proper aerial means, of terrestrial transport, and of regular transport to the
island could be surpassed but with the implication of surmounting cost and a larger team and investment.
The major technical challenge would be to guarantee that the island would remain IAS free after the
eradication, since the current wardening system is inexistent. In the current situation any unintended
reintroduction of smaller mammals such as mice or rats is probably very likely to be overlooked until an
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invasion is no longer possible to contain. This is not true for larger mammals such as cats that could only
be carried to the island intentionally, and as such are easier to avoid and even to detect in the earlier
stages of a reintroduction.
Financially affordable: No
Just like the mice eradication is would be very difficult to justify the investment necessary to remove both
species, especially since, despite the strong natural potential of Santa Luzia, it currently does not hold
populations of priority conservation interest. In a country that as several social and environmental
priorities it would not be well regarded to spend the necessary funds for this action that would have a
major conservation and environmental outcome, but with a feeble immediate economic and social return.
Outcome: Detailed assessment required but solution not recommended

2.5
Full assessment of the feasibility of eradicating cats from Santa Luzia but not
mice
2.5.1

Why do it?

The eradication of feral cats from Santa Luzia is an important requirement for Razo Lark translocation
and for other conservation goals. The removal of cats is likely to result in the recolonisation of the island
by the large seabird populations that once occurred there, plus the recovery and/or reintroduction of
native reptiles.
Cats do not exist on Raso, but the increased human presence on the islet increases the likelihood that
this and other invasive species may become established here (Donald et al. 2003), thus increasing the
impact on Razo Lark and contributing to its possible extinction. This situation was verified in the end of
2014 when a possible rat sighting was reported in Raso, implicating several measures to verify this record
and prepare possible immediate containing and removal actions if confirmed.
2.5.2

Can it be done?

Eradicating introduced animals, even from relatively small islands, is a difficult and exacting task. This is
particularly true in dealing with carnivores, which are capable of "learned behavioural responses" (Beck
1975). Cat eradications have been attempted on islands in all of the world’s oceans (Nogales et al. 2004).
One study found successful campaigns on 83 islands (Campbell et al. 2011).
There are a number of advantages on Santa Luzia that will help the successful eradication of cats:
1. The island is uninhabited. One of the main obstacles on larger islands preventing eradication is
an existing human population. The risk of primary or secondary poisoning of people needs to be
completely eliminated and the campaign may face opposition when inhabitants want to keep their
pet cats (Nogales et al. 2004);
2. Access to the island is restricted under licence (although not well enforced) and the distance to
inhabited islands prevents travel from large number of visitors;
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3. Land ownership lies with the Republic of Cabo Verde government, who supports this project;
4. There are very few non-target species present, with high threat conservation status (Roque
2010), and these can easily be avoided by most eradication methods;
5. The island is comprised mostly of open area habitats with good visibility and without thick
vegetation (the most inaccessible areas are open cliff areas);
6. The points of water or food availability are scarce and well defined.
2.5.3

Cat population estimate and distribution

There is currently no reliable density estimate for Santa Luzia. This estimate was not possible to achieve
since the cats home range and vital areas are very large and easily roam through the majority of the
island in a single night. To add to this problem, most of the cats present in the island have similar fur
patterns turning them very difficult to recognize individually. The very high breeding rate of this species
that can easily augment its numbers from a small number of breeders turns strong fluctuations in
numbers possible and vert likely and prevented an accurate estimate to be made with the means
available to the team.
The most similar environment from which we can draw density estimates is Corvo Island, Azores (Oppel
et al. 2012). This study found a density of 0.036 individuals per ha in the uninhabited areas of Corvo.
Applying these density estimates, Santa Luzia could hold the following:
•

0.036 individuals/ha (95% CI 0.025 – 0.054) x 3,500 = 126 (95% CI 87.5 – 189) individuals

While these estimates do not represent an accurate population estimate of cats for Santa Luzia,
especially because Corvo holds much better conditions for these predators (both in terms of refuge, food
availability and even external sources of more feral animals, as it is an inhabited island) they give us a
starting point on which to base the development of further feasibility work and plans for a future
eradication attempt.
In all the surveys conducted recently (Geraldes et al. 2010, Wilkinson et al. 2010 comm pers) and even
during this project, cat scats were recorded frequently and widespread across Santa Luzia. A
comprehensive survey along the island with camera traps also allowed the construction of a database of
the individually identifiable animals (based on fur or other physical characteristics) that indicated a
number of 20 cats as the minimum population in Santa Luzia. Most of the individual cats identified where
only recorded once in the cameras (with several tens of night of deployment - ) and at least three of them
still carried the harnesses placed in 2012 (n=9), what would suggest that the 20 individuals identified are
just a small part of the population, and that they have high survival rates and confer more likelihood to the
previous estimate of a population that fluctuates around 126 animals in the island.
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Figure 6: Maps of scats, cat transects and other signs of presence.

Figure 7: Cat detection with trap cameras (detected cats in red, no detection in blue grey)
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2.5.4

Methods considered

Campbell et al. (2011) found that successful eradication of cats usually involves a combination of
methods with an average of 2.7 different methods used in each eradication. The methods included leg
hold traps (68%), hunting (59%), primary poisoning (31%), cage traps (29%) and dogs (24%).
Feral cat eradication campaigns that Campbell et al. (2011) reviewed had a failure rate of 22%. Failures
were usually attributed to a lack of institutional support to complete the action, the use of inappropriate
methods, and inappropriate timing of those methods. More than half of all successful eradications were
on islands <200 ha. Although cats were usually easier to remove from small than large islands, >50% of
all known failures were also on islands <200 ha. Failures on small islands appear to be characterised by a
lack of planning and inadequate financial and institutional support. The lack of planning is likely
responsible for one of the primary causes of failure: inappropriate timing and methods.
Of particular relevance to Santa Luzia is that all successful campaigns for which methods are known on
islands >2,500 ha (n = 9) utilised primary poisoning with toxic bait, with two exceptions. Seven failed
campaigns on the five largest islands (all >400ha) for which methods are known did not use toxicants.
Toxin use however does not guarantee success.
Table 4: Description of methods considered and their applicability to Santa Luzia.
Method

Baiting

Description
Baiting is recognised as the most
effective method of controlling feral cats
(when there is no risk posed to nontarget species) (Algar & Burrows 2004;
Algar & Brazell 2008).
In New Zealand, compound 1080 in fresh
fish bait are used to control cats (Veitch,
1985). This compound had also been
used in eradications (Parkes et al 2014).
Para-aminopropiophenone (PAPP) is an
emerging toxin that is less toxic that 1080
for humans and birds that may be
appropriate for eradication (Eason,
2014).

Applicability
Toxicants have been used on Cabo Verde to control
cats and dogs on other islands. In combination with
other factors, this has led to the local extinction of
the Black kite (Milvus m. migrans), the Red kite
(Milvus milvus fasciiauda) and the strong decline of
Egyptian vulture (Neophron percnopterus) from the
archipelago. There are no recent records from Raso,
Branco or Santa Luzia, however, the risk that baiting
cats could have an impact on any remnant
population could be significant and militate against
the use of 1080.
In light of the potential non-target impacts, PAPP is
the recommended toxin for use on Santa Luzia.
Additionally, PAPP has an effective antidote that can
treat accidentally poisoned animals.
There is no legislation preventing the use of Leg hold
traps on Cabo Verde. Hard-jaw leg traps can cause
significant distress and injury to the animal captured
(Lossa et al 2007), therefore, these are not
considered appropriate.

Leg hold
trapping

Hard-jaw or rubber-jawed, leg-hold traps
can be laid as part of an eradication
programme. Leg-hold traps can work well
with feral cats, which would normally
avoid the live-capture box traps.

Rubber-jawed leg hold traps are considered as a
more humane alternative to hard-jaw leg hold traps.
The use of leg-hold traps means the cats only have
to sniff the bait to get trapped, doesn’t have to eat
the bait, no toxins in the environment, less risk to
non-target species and physical proof that the animal
was removed from the island.
The important thing is that all personnel are
adequately trained and experienced trappers and the
traps are positioned correctly and checked daily.
Effective deployment of leg hold traps can require
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Method

Description

Cats can be trapped in wire ‘treadle-type’
box traps (see Figure 7). This method is
most practical for semi-feral urban cats.
Attractants/lures may be of meat or fish
and should be placed so that they cannot
be reached through the wire and be
retrieved by clawing.
Cage
trapping

Snares

Lures

Shooting

All snares are made of a wire
Loop. For example, neck snares are set
vertically so the head of the animal
enters the wire loop which then tightens
around its neck. Foot snares are used
less commonly as a control device and
more often used to capture animals in
scientific studies.
Audible recorded lures for feral cats and
other predators are available through a
number of sources. These recordings
mimic the distress call of a small animal
and can be used to draw a predator to an
area where the animal can be trapped or
shot.
A variety of other lures exist for use in
traps. These include, but not limited to
(adapted from Robinson & Copson
2013): cat faeces and urine mix (‘pongo’),
food (fresh fish, tinned cat food), fish oil,
commercial bobcat lure (Russ Carman,
PA, USA, cat nip, Feliway® artifical cat
pheromone (Virbac, Peakhurst, NSW),
and cat repellent Skunkshot®
Shooting with .22 or .222 calibre rifles
has been used as an additional method
to support eradication of cats.

Applicability
skill that is not common amongst biologists. Previous
experience in this technique would be advantageous
to the programme and increase chances of success
and potentially decrease costs and the duration of
the programme (Wood et al. 2002). Although true, in
this open habitat the effect is probably diminished
and any good fieldworker that can recognize cat
signs can probably learn the trade in a few days.
The effectiveness of these traps can also be inferior
to the norm since the habitat is very open and the
soil very rocky throughout the island making most
trap place difficult to disguise and strait and narrow
passages are rare and scattered
Cage trapping has been used during the feasibility
assessment stage. They have effectively captured
15 cats utilising just 3 cages during 15 days. Baits
used were mostly canned sardines, but in
subsequent tests lard and cat food also proved
effective.
Cage traps would be unlikely to successfully target
all cats as a stand-alone method and therefore only
appropriate with a suite of methods.
Major disadvantage is the size of traps and the
difficulty transporting them around the island.
A major advantage experienced during the feasibility
stages is that it is easy to approach the cat and
administer an injection. This technique can be used
to euthanize trapped cats and would allow to know
the number of cats removed, their health condition
and to take veterinary and genetic samples.
Non-target issues associated with ravens are
minimised. This might not be the same for leghold
traps.
Snares can cause a great deal of injury to the target
animal. These are not considered appropriate for
use.

Effective lures have been used in eradication
projects. Use of a variety of lures is recommended.
Avoid catnip with viable seeds.
Sound lures were tested and proved effective in
Santa Luzia. Can be used in a later stage if shooting
is necessary. Sound lures should not be used if not
followed up with shooting to avoid the animals to
associate the lures to the human presence.

Only qualified and experienced hunters should be
involved in this method and the most experienced
hunters should be used. Shooting should only be
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Method

Description
Shooting with shotguns is not
recommended due to the inaccuracy at
greater distances and likelihood of
maiming rather than killing the target cat.

Trained dogs can track cat presence and
pin point the exact location of refuges
and regular used tracks or even detect
the animals. Together with other methods
dogs can provide excellent results during
the mop-up phase and monitoring after
the eradication.
Use of
trained dogs

Goodnature traps are powered by
compressed CO2 gas. The gas source is
a small, recyclable canister that will
power and reset the trap multiple times
before needing to be replaced.
Good nature
traps

Goodnature traps are toxin free. They
work by striking the skull of the pest
animal with a steel-cored, glass
reinforced polymer Piston, killing it
instantly.

Release of pathogens such as Feline
Immunodeficiency Virus (FIV), Feline
Leukemia Virus (FLV), and/or Feline
Panleucopenia Virus (FPV).

Biocontrol

Courchamp & Sugihara (1999) showed
that:
•
Eradication is possible with FLV,
if natural immunity is sufficiently
low.
•
FIV cannot fully eradicate cat
populations.
•
FPV cannot effectively eradicate
cats at low density due to its
high virulence and likelihood
that it will become self-limiting
(Howell 1984).

Applicability
considered if competent hunters can be employed.
No specialized hunters available in Cabo Verde, but
foreign hunters or army personnel can be used for
later stages of the project after the knock down
phase to eliminate the last remaining animals. Army
snipers would have to be accompanied by Biosfera
or SPEA staff with good knowledge of the island and
cat habits and movements.
There are currently no trained dogs or dog handlers
with the skills required for this technique in Cabo
Verde. If this is to be utilised, both dogs and relevant
experts would have to be contracted in.
This method could be considered during the Follow
up Phase of the eradication operation. Trained dogs
and handlers would have to be contracted in from
Europe or the USA. Implications of importing and
exporting dogs to Cabo Verde and back to their
country of origin must be fully understood.
Estimates suggest that trained dog would cost in the
region of $1,000 - $2,000 each. Dogs would have to
be sourced from Portugal or Spain to allow ease of
transit from these places to Cabo Verde.
Clarification note: Dogs would not be used to hunt
or flush cats – dogs would be used to point to cat
locations so they could be targeted by other humane
methods.
This method has not been tested on cats, either in a
control or an eradication situation and its applicability
for cats is not documented. Further research would
be required before this method could be
recommended for eradication.
If its effectiveness as a humane culling method
proved similar to the results achieved with possums,
stoats and rats(www.goodnature.co.nz/) it could be a
major help to use during the knock down stages and
also as a security measure to be always in place in
the follow up stage (several months to a year or
more).
These traps were not available for cats at the end of
this project.
There is no data available on the natural immunity of
FLV on the Cabo Verde archipelago. Additionally,
the timescale from first infection to mortality of the
infected animals is two years. This would impact on
the progress of other elements considered in this
report. Further research would be required before
this method could be recommended.
Governmental permits would be necessary and
preliminary meetings with the responsible
technicians indicate that those permits are unlikely to
be issued.
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Figure 8: Box trap for cats in Santa Luzia.
2.5.5

Assessment of humaneness

While the primary purpose of this restoration programme is to restore Santa Luzia for native species
through the eradication of the cats, it is important that the methods employed are chosen to be as
humane as possible.
The term humane can be confusing and it often attracts controversy whenever it is used. In 1997, the
International Standards Organisation process to adopt internationally agreed humane trapping standards
was stopped because an agreement on the definition of the term humane could not be reached (Harrop
1998 cited in Sharp & Saunders 2011). A definition of humane that may be more relevant to the
eradication of cats from Santa Luzia is (adapted from Gillespie 2010):
“a desire to avoid the infliction of unnecessary pain upon wild animals”.
To minimise suffering, the most humane and effective methods must be used. Additionally, workers
employed to undertake the programme must be aware that their actions can have an impact on the
humaneness of the chosen approach.
Trapping: All traps have the potential to cause injury and some degree of suffering and distress. Traps
that contain an animal (e.g. cage or box traps) cause fewer injuries than traps that restrain an animal (e.g.
leg-hold traps). Animals caught in a cage trap are not likely to experience significant injuries unless they
make frantic attempts to escape. Importantly, non-target animals that are caught in cage traps can usually
be released unharmed.
Leg hold traps on the other hand can cause serious injuries to both target and non-target animals such as
swelling and lacerations to the foot from pressure of the trap jaws and dislocation of a limb if the animal
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struggles to escape. If leg-hold traps are used, this effect can be minimized through the use of a rubberlike padding on each jaw which cushions the initial impact and provides friction thus preventing the
captured leg from sliding along or out of the jaws. Toothed, steel-jaws traps, while potentially very
effective, must not be used as they cause significant injury, pain and distress.
Use of Toxic baits:
1080 - Although animals vary widely in their sensitivity to 1080 (discussed in the following sections), the
basic mode of action of the poison is the same in all animals. 1080 acts by disrupting the “Krebs cycle”,
the complex metabolic pathway that breaks down food providing energy for cells to function. Once the
energy reserves are depleted, death occurs fairly quickly from heart or respiratory failure. Carnivores
experience central nervous system disturbances and convulsions as their energy supplies are exhausted,
and then die of respiratory failure. Animals that eat sub-lethal doses may show mild signs of poisoning,
but the 1080 is metabolised and excreted within one to four days and the animal recovers. All traces of
1080 are, therefore, likely to be eliminated within one week (DOC 2004). Carnivores are particularly
sensitive to 1080 poisoning, while herbivores and birds are less sensitive, and reptiles and amphibians
are less sensitive again. There is little LD50 data on insectivorous birds, but data for Australian
insectivorous birds indicate the LD50 ranges from 3.4 to over 18 milligrams per kilogram of body weight.
PAPP - One of the key drivers for developing PAPP has been animal welfare. When delivered at a lethal
dose, rapid induction of high levels of methaemoglobin can quickly induce unconsciousness and death
with minimal symptoms of distress (Eason et al. 2010). PAPP has been shown to be generally less toxic
to birds than to mammalian carnivores. PAPP also appears to have similar biodegradability and solubility
as cyanide and 1080, and it is water soluble, so if any bait is displaced from a bait station the PAPP will
be easily leached into the soil by rain (Eason et al. 2014). PAPP is mobile in soil and is reported to be
biodegradable by microorganisms (Southwell et al. 2013).
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Table 5: Summary of mean times to onset of clinical signs of toxicosis, duration of key symptoms during sickness behaviour, and time to death in
possums following ingestion of poison baits from four separate publications based on Eason (2011).
Toxin

Species

Possum

Ataxia, impaired
coordination,
breathlessness,
muscular spasms –
unconscious after 6.5
minutes.

Possum

Anorexia, ataxia,
occasional retching,
spasms,
breathlessness,
laboured breathing.

Cat

Lethargy, lack of coordination, sleep, short
period of retching in
some animals , 1 min
duration-reduced by low
fat bait

Rodents

Reduced feeding,
ataxia, haemorrhages,
prolonged lying down

Cyanide
CN

−

1080
C9H11NO

PAPP
C9H11NO

Brodifacoum
C31H23BrO

Signs prior to
unconsciousness

Mean time
until onset
of sickness

3 min

Approx 2 hr

<45 min

7d

Mean
duration

15 min

9 hr

30 – 60
min

21 d

Mean
time
until
death

Recommendation

18 min

No suitable cyanide bait identified that is
formulated for cats. Therefore, despite the
humaneness of this toxin to the target animal,
it cannot be recommended.

5 hr

1080 is the usual method used in cat
eradications that recur to baiting, but they
involve some degree of distress and suffering
for a few hours before death. It is not
recommended if other method can be used as
an alternative.

40 – 80
min

PAPP is an emerging toxin and is acquiring
greater attention due to its greater humane
characteristics when compared to 1080. The
possibility of using antidotes on second hand
poisoned animals is another advantage.
Recommended for Cat eradication in Santa
Luzia.
Anticoagulants such as Brodifacoum are
extremely inhumane when used on species
other than rodents, and should not be used on
larger pest animals.
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Shooting: Shooting can be a humane method of killing feral cats when it is carried out by experienced,
skilled and responsible shooters; the animal can be clearly seen and is within range; and the correct
firearm, ammunition and shot placement is used. However, there is limited hunting expertise on Cabo
Verde and it would require hiring specialized hunters.
Hunting with dogs: Hunting with dogs is not considered appropriate due to high probability of causing
pain and distress to the cat. Using trained dogs is only acceptable to detect cats and enable the use of
other methods.
Good nature traps: At the time of writing, these traps have not been tested on cats. No data available to
make an assessment of humaneness of these traps.
Biocontrol: Before any new organism can be introduced there must be extensive research carried out on
its biology and its potential effects on local ecosystems. This may take several years and long-term
research. Other precautions include the strict controls of quarantine and inspection that should be in
place to avoid and to help prevent the unauthorised introduction of new organisms into other islands and
or locations. These steps are designed to avoid a dissemination of diseases or public health issues either
to other animals or even to persons. However, we cannot always predict how new species will interact in
a complex and open system such as the environment. The research necessary to validate this method it's
on its own not human since it would have to rely on animal research with subjects that are not only not
the target of this project, as they would have to be healthy. Ethically this method is also not recommended
since it will be impossible to guarantee 100% control over the infected animals or over the spread of the
organisms potentially used.

2.6

Recommended method:

Based on the existing conditions in the island, the means available and the results of the tests conducted
during the feasibility study, the team decided to recommend several simultaneous methods to proceed to
the cat eradication from Santa Luzia. The Island was divided in three sectors, so that independent teams
can operate in different areas, thus improving the time of response and better cover all the areas.
The eradication will proceed according to a detailed operational plan that will be adjusted along the
process according to the animals response and results achieved. It will be divided in several stages: A
pre-baiting phase, a knock down phase, a mop-up phase and a monitoring phase.
The methods to be use are:
•

A trapping programme, with injection with Pentobarbital (Eutasil or other) to kill trapped animals is
proposed for areas most accessible by fishermen or visitors to the island (Figure 8);

•

Baiting will be the other main method to use throughout the island. All island will be baited
according to a proposed grid (Fig 8), especially areas more remote or with poor access. The toxic
bait to be used should be PAPP, due to its specificity for mammals, and to the humaneness of its
effects on the target animals;
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Figure 9: Work sectors and methods to be used during cat eradication. (
Team camps;
sector limit

cage-traps;

baiting areas;

•

Rubber-jaw leg-hold-traps can be set in selected areas. After the knock-down phase some
animals are likely to subsist in the island. The remaining animal will likely to be trap-shy and avoid
the baits used before. In order to eradicate these last few individual these traps can be set in the
areas were cat signs are detected;

•

Selective shooting. In order to eliminate the last animals, professional hunters can be hired to
shoot them. The animals can be attracted with sound lures, detected with trained dogs and
prospected at night with high beam spotlights;

•

Cats trapped or carcasses found during this work will be measured and genetic samples taken for
analysis.

The major advantage of this approach is to show the human concerns of the team, and the will use the
least amount of bait possible with a negligible cost both in time and money. A team of veterinaries will
accompany this process to ensure that all possible measures to reduce animal suffering are followed and
to prevent accidents affecting other species.

29

2.6.1

Funding requirements:

Table 6: Estimated funding for cat eradication (this budget is an estimate based in the general expenses
foreseen and subject to change.
ALL COSTS IN
EUROS
Year 1
Year 2
Year 3
Total
Percentage
Salaries
521 000
46%
160 000
111 000
250 000
General equipment
300 000
27%
55 000
45 000
200 000
Travel and
subsistence
140 000
13%
45 000
40 000
55 000
Office Operating
Costs
50 000
5%
10 000
10 000
30 000
Training budget
5 000
1%
0
0
5 000
Other costs
70 000
8%
20 000
10 000
70 000
TOTAL
610 000
290 000
206 000 1 106 000
2.6.2

Acceptability of recommended approach

2.6.2.1 Socially acceptable
The island is currently uninhabited and is owned by the Government of the Republic of Cabo Verde. The
island is regularly visited by fishing communities from Santa Vicente and São Nicolau.
Anecdotal evidence suggests that communities would agree that cats are a nuisance in the camps, and
some of them even referred that they prey upon squids washed ashore that fishermen traditionally used
to catch for use as fishing bait.
Although some more urban communities could be sensitive to this issue, all the stakeholders consulted
(DNA, City Council, Fishermen associations, other NGOs) agree that if the most humane methods are
used and unnecessary animal suffering is avoided this activity would be socially accepted by most.
Unfortunately animal welfare is still not a major concern in Cabo Verde, and due to this it is not foreseen
to have social problems being raised locally if the team complies with usual guidelines of behaviour for
these projects followed in Europe or in the US.
2.6.2.2 Legally acceptable
Access to island: Access to the island of the MPA is granted by license from DNA. As the island is
government property, the only legal constraint is to guarantee the proper permits from DNA.
Establishing camps on Santa Luzia: With the implementation of the management plan some
infrastructures are previewed for Santa Luzia to shelter wardens and researchers, as well as to define
areas for fishermen to camp and provide them with adequate conditions. The DNA regards these camps
as part of the initial steps towards an effective wardening program within the MPA and coherent with the
Management plan of the reserve.
Use of toxic baits: The use of toxic bait in Cabo Verde depends on the approval by the DNA. Each case
it’s analysed individually and this is not expected to constitute a problem to the implementation of this
project. SPEA and Biosfera held a meeting with the DNA during which the use of PAPP and other toxins
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was discussed. After accessing the characteristics of PAPP, DNA provisionally indicated that they will
allow its use for this project within defined conditions to be set.
Trapping of cats: Undertaken legally during this phase of the project. DNA agreement is necessary and
it is not a limiting factor for next stage.
Shooting of cats: The use of guns in Santa Luzia requires proper permits and authorization from the
DNA. Army specialized services can be required during the mop-up phase. Army elements are properly
authorized to use guns and ammunition in the area for this purpose with the agreement of the DNA.
2.6.2.3 Environmentally acceptable
2.6.2.3.1

Mesopredator release

Where mice co-occur with other introduced mammals, their density is suppressed. Meso-predator release
is an issue which needs consideration. This was postulated by Courchamp (1999) and describes a
process in which the removal of a top predator allows a lower trophic level predator to increase in
numbers due to release from predatory pressure. There is evidence that cats predate mice on Santa
Luzia (Medina et al. 2012). This study hypothesised that removal of cats could possibly lead to an
increase in mice numbers through the release from predation. However, this study did not consider that
effect of other birds of prey (barn owls and kestrels) found on Santa Luzia which may have an impact on
preventing mesopredator release.
On Santa Luzia, mice are the only mammal species available to cats. One study (Medina et al. 2012)
found that cats predate heavily on the extant mouse population. An analysis of 26 cat scats found that
mouse consisted of 79.6% of prey species identified. The only bird species identified in this analysis was
that of the Iago Sparrow (Passer iagoensis). Reptiles from both the Scincidae and Gekkonidae consisted
of 17% of prey in scats. The low number of bird species in the analysis is possibly a reflection of the lack
of seabird colonies on the island. In a separate study (Donald et al. 2005), an analysis of 38 scats found
that 29 of the samples contained only the bones of skinks, six contained only the bones of mice and just
one contained only unidentified seabirds. This result is consistent with the one obtained during this study
in which in 108 scat analysed throughout the year reptiles were the most abundant prey (74.8%), followed
by mice (53.7%), and birds (15.7%) (Medina et al. 2015). These results strongly suggest that the cat diet
changes with the abundance of prey and that their diet is environmentally related apparently adapting to
strong fluctuations in density shown by mice populations.
The findings of Wanless et al. (2007) support the mesopredator release and competitor release
hypotheses that the value of eradicating competitors and predators of mice (e.g. rats and cats) would be
greatly enhanced also by eradicating mice. Equally, some long-term benefits could be compromised if
they are not. However, it is possible that food availability is currently limiting mice numbers and not
predation by cats. Other data from similar islands with long-term presence of mice and absence of cats
strongly contest the possible adverse impact of the removal of cats while maintaining the mice population
without any artificial control measures (PNM, unpublished data). This is true both in the case of Desertas
islands where predators such as Falco tinnunculus or Tyto alba are present like in Santa Luzia, or in the
case of Selvagem Grande where no other mice predators where regularly present in the island. In both
cases large stable or increasing populations of seabirds, of the same species of the ones existing in Cabo
Verde, were present kept stable or increasing, in spite enduring predation levels from mice populations in
very high densities (>250/ha). Nevertheless, the removal of cats and subsequent recolonisation or
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reintroduction by seabirds and ground nesting birds could provide an extra food source to the extant mice
population, and as populations of these birds increase, it would be expected to lead to a possible
increase in predation pressure by mice.
2.6.2.3.2

Mice predation on reintroduced Razo Lark

There is insufficient evidence at this time to confidently state whether or not the Razo Lark will be able to
cope with mice predation of nests. The Razo Lark has been observed to produce one to three eggs per
clutch and breeding is in response to rains (see Donald et al. 2003). Ground nesting birds experience
high nest predation, especially those that breed in shrub and grassland habitats (Martin, 1993 ; Yanes &
Suarez, 1995). In the Selvagens Islands the population of Berthelot's Pipit remained stable with the
presence of mice in the island; however after the eradication of mice and rabbits it suffered a twofold
increase. This could be both due to the suppression of a direct predation upon the nests, or to the
increase in food availability (Oliveira et al. 2010). Another study on lark species adaptation to predation
examined two species which are capable of producing 3 clutches per season as an evolved adaptation to
predation pressure to increase chances of successful fledging (Yañes & Onate 1996). This study showed
that nest lost was not as ‘disastrous’ as compared to loss of the incubating female. Mice would not be
expected to predate on incubating females but may predate on eggs and young chicks. To resolve these
issues satisfactorily, the evolution of the mice population and its predation upon Razo Larks should be
monitored and evaluated after the reintroduction of the species.
2.6.2.3.3

Potential non-target impacts

In Santa Luzia there aren´t many species present likely to take the bait. The species that are considered
more exposed to events of second hand poisoning are ravens, mice and skinks. Wilkinson & Priddel
(2011) found that overall, skinks were the most commonly recorded species taking bait, followed by mice
and ravens. Suspended bait was taken by cats, ravens and, in one case (at 10 cm height) skinks.
Trap cameras were deployed in Santa Luzia to detect all animals that could be attracted to the baits used
(Figure 9). In a total of 65 night/camera-traps, that corresponded to 124 trigger events, ravens were
attracted in 14 occasions, mice in 2 occasions and skinks were just recorded once. Sparrows were twice
seen around the bait but apparently didn't take any. All the ravens attracted to the bait were recorded
during late or early hours, with some light of day. This would lead to the conclusion that with the proper
bait setting rules, most bait intake by species other than cats can be avoided or diminished.

Figure 10: Camera trap images of brown-necked
ravens recorded at bait sites.
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Table 7: Potential non-target impacts (Eisler 1995, Green 2004, Eason et al. 2014, BirdLife International 2016, ARKive 2016, ADW 2016).
Whenever not possible to find values for target species, the closest species or genera were used for comparison.
Common name

Scientific name

Average
body size

1080 sensitivity
(mg/kg)

PAPP
sensitivity
(mg/kg)

Potential for bait
consumption

Risk mitigation required
plus rationale

Mammals
Mouse

Cat

Mus musculus

21 g

2,6 – 7.,4

0.30 – 0.35

None required. Invasive
species that is currently
present in low numbers and
therefore not a conservation
concern
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May recognise bait
as a food source.

5.6

May recognise bait
as a food source.

None required

Unknown

Inexistent.

None required

Felis catus

4800 g

Apus alexandri

44.9 g (Apus
apus
reference)

0.6 – 25 (various
bird species)

525 g

20 (Great horned
owl, Bubo
virginianus,
reference).

Unknown

25 g
(Ammomanes
deserti
reference)

0.6 – 25 (various
bird species)

Unknown

3.1 - 13.4 (Corvus
spp. reference).

130 - 178
(Corvus
coronoides and
Corvus
brachyrhynchos
reference)

Birds
Alexander's Swift

Barn Owl

Bar-tailed Lark

Brown-necked
Raven

Cabo Verde
Kestrel

Tyto alba detorta

Amommanes
cincturus

Corvus ruficollis

Falco tinnunculus
neglectus

534 g

170 g (Falco
tinnunculus
reference)

9.1 (raptors, 5
species
reference)

Unknown

Live prey only.
Considered low risk
but may be affected
by secondary
poisoning.
Considered low risk.
Forages on ground
mainly eating seeds
and insects.
Feeds on carrion and
therefore may
recognise bait as
food.
Live prey only.
Considered low risk
but may be a lowmedium risk of
secondary poisoning
consuming mice that
may eat bait.

None required

None required

Placement of baits will take
this species into account and
be not very visible from the
air. The species only feeds
during the day. Bait not
consumed will be removed.

None required
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Common name

Scientific name

Iago Sparrow

Passer iagoensis

Madeiran Stormpetrel

Oceanodroma castro

Osprey

Razo Lark

Pandion haliaetus

Alauda razae

Average
body size

1080 sensitivity
(mg/kg)

PAPP
sensitivity
(mg/kg)

Potential for bait
consumption

Risk mitigation required
plus rationale
Placement of baits will take
this species into account and
be not very visible from the
air. The species only feeds
during the day. Bait not
consumed will be removed.

30 g (Passer
hispaniolensis
reference)

3 (Passer spp.
reference)

Unknown

May recognise bait
as a food source.

43 g

0.6 – 25 (various
bird species)

Unknown

Inexistent.

1,800 g

9.1 (raptors, 5
species
reference)

Unknown

Live prey only.
Considered low risk.

36 g (Alauda
arvensis
reference)

0.6 – 25 (various
bird species)

Unknown

Not currently present
in the island.
Considered low risk.

None required
None required

None required

Reptiles

Skink

Mabuya stangeri

<10 g

44 – 336 (reptiles,
5 species
reference)

Gecko

Tarentola raziana

<11 g

44 – 336 (reptiles,
5 species
reference)

Gecko

Hemidactylus
bouvieri

5g
(Hemidactylus
turcicus
reference)

44 – 336 (reptiles,
5 species
reference)

Placing bait on stations with
high sides could deter skinks
from taking bait. The limited
home-range (see Wymann &
Martin 2002 for comparative
data) of the species should
be enough to protect the
majority of the population

Unknown

May recognise bait
as a food source

Unknown

Not likely to
recognise bait as a
food source

None required.

Unknown

Not likely to
recognise bait as a
food source

None required.

Unknown

May recognise bait
as a food source

Invertebrates
Ghost crab

Ocypode cursor

Unknown

Unknown

Placing bait on stations with
high sides could deter ghost
crabs from taking bait. Bait
not normally placed in coastal
environment.

34

2.7
Full assessment of the feasibility of eradicating both cats and mice from the
island
2.7.1

Why do it?

Removal of these two species would return Santa Luzia to a more natural state and allow the island to
recover from the impacts caused by these species. It would increase the land area of the Cabo Verde
archipelago free of invasive mammals, thus providing a significantly greater refuge for some of Cabo
Verde’s seabird species. Medina et al. (2012) also recommended that if a feral cat eradication project is
to be carried out on Santa Luzia, in order to avoid the meso-predator release effect, the simultaneous
eradication of both cats and mice should be considered.
2.7.2

Can it be done?

2.7.2.1 Methods considered
2.7.2.1.1

Cat eradication

The methods for cat eradication are discussed in Section 3.1.5 above.
2.7.2.1.2

Mice eradication

Trapping mice: Trapping involves the setting of traps in a well-designed and laid out manner. Trapping
would not be achievable for mice on an island the size of Santa Luzia and with several inaccessible
areas. Traps would have to be set and checked regularly. Trapping may be appropriate for control in
priority areas only but the efficacy of this remains unclear.
Bait stations: Similar to trapping, Santa Luzia is too large and presents many inaccessible areas to
effectively set up and regularly monitor bait stations to target mice.
Aerial spreading of bait: Currently, there is only one method proven to be effective to eradicate mice
from an island of similar size to Santa Luzia. This method involves the aerial spreading of cereal-based
anti-coagulate rodenticides such as brodifacoum. Helicopters are guided by GPS navigation systems to
ensure bait is spread across the entire island and no areas are missed. Some areas can be targeted for
hand spreading or setting of bait stations.
When planning the eradication, it is noteworthy and should be incorporated into any operational plan that
aerial baiting for mice will likely lead to some degree of secondary poisoning of cats and other species.
This presents an opportunity to tie in the ‘knock down’ phase for the cat eradication with the eradication of
mice. Careful design, planning and execution of the operational plan will ensure maximum benefit can be
drawn from the aerial baiting programme. After the ‘knock down’ phase for cat eradication has been
completed, it is important to follow up to remove the last remaining cats from the island.
Brodifacoum is a second-generation anticoagulant, which is contained in rodent control products
available. It is structurally related to a naturally occurring coumarin (an aromatic substance found in many
plants). Brodifacoum, like other anticoagulant toxicants, works by increasing (or decreasing) the clotting
time of blood, leading to death from haemorrhaging. Brodifacoum is absorbed through the gastrointestinal
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tract and can also be absorbed through the skin . The option does exist to use other rodenticides such as
diphacinone, Bromodialone and others. These are less effective as mice appear to have higher degrees
of tolerance to these rodenticides when compared to brodifacoum (Buckle & Prescott 2012).
Draft bait quantity: The amount of bait required and associated helicopter flying time have been
calculated based on Broome et al. (2014) and is consistent with best practice of mice eradications.
Summary calculation is presented in Table 8. See Appendix 1 for the full calculation.
Table 8: Estimated bait requirements to eradicate mice from Santa Luzia.
Bait Required
(tonnes)

Flying Time (hours)

Bait application one

41.20

41

Bait application two

41.20

41

Details

Bait application three

7

15

SUB-TOTAL

89.4

97

Contingency: 20% more bait

17.88

19.4

TOTALS

107.28

116.4

Funding requirements: This cost estimate is based on those produced by Broome et al. (2014) for the
eradication of mice on Gough Island.
Table 9: Summary of the estimated cost to conduct a mice eradication programme on Santa Luzia.
ITEM
ESTIMATED COST €

Bait Production & Delivery
Staff
Flights & Transport
Cabo Verde costs
Helicopters
Ship
Human Health Issues

353.860 €
519.021 €
29.469 €
45.431 €
635.030 €
1.473.444 €
6.139 €

Wildlife Mitigation Issues
Portable Hut
Field & Office Equipment
Post Operation
Post-operational Monitoring
Post-operational Prevention
Net total
Contingency
Total estimate

33.152 €
13.015 €
31.863 €
7.981 €
39.451 €
982 €
3.188.840 €
318.884 €
3.507.724 €

http://www.doc.govt.nz/Documents/conservation/threats-and-impacts/animalpests/northland/brodifacoum-factsheet.pdf
4
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2.7.2.2 Socially acceptable
No assessment of the social acceptability of aerially spreading rodenticide has been conducted. It should
not be a problem in Cabo Verde, but non controlled dispersion of poison baits in the environment was a
common practice in the country (to cull feral dogs and cats), that still exists in some areas and resulted on
the extinction of some raptor species and decreases of more than 90% of the population of Egyptian
Vultures. The aerial bait spreading in Santa Luzia would only be acceptable since there are no records of
Egyptian Vultures in this island.
2.7.2.3 Politically and legally acceptable
There are no instances of aerial spreading of bait in Cabo Verde. It is highly likely that this method would
not currently be politically or legally acceptable. Entering into partnership with the Cabo Verde
Government would be required to reduce the risk of political and legal obstacles. Public authorities are
very sensible to this issue and would not allow aerial bait spreading if there was any risk of further
affecting the remaining Egyptian vultures in the Country or other sensitive raptor species.
There are no helicopters or instances of aerial spreading of bait in Cabo Verde. It is highly likely that this
method would not currently be feasible due to the political or legal framework necessary to get permits for
the helicopter to operate in Cabo Verde that would surpass the influence capacity of the project team.
2.7.2.4 Environmentally acceptable
Brodifacoum breaks down naturally in soil and therefore would not expect long term impacts. However, a
full mitigation strategy would be required prior to embarking on large scale aerial eradication. As part of
this, a complete Environmental Impact Assessment is recommended. This process would identify all
mitigation requirements including expected requirements for establishing in situ or ex situ insurance
populations of at risk species.
2.7.2.5 Technical requirements
At present, biosecurity to prevent the reintroduction of mice to the island could not be guaranteed.

2.8

Recommendation

The preferred and recommended approach to eradicating mice from the island is by aerial baiting.
However, it is not recommended that this is taken forward at this time and it is not foreseen that this could
be done in the near future since the minimum technical and political requirements are not met.
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3.

AVIFAUNA RESTORATION

The reintroduction of extirpated native species is a key conservation tool that is employed worldwide with
increasing frequency. A reintroduction is defined by IUCN as “an attempt to establish a species in an area
which was once part of its historical range, but from which it has been extirpated or become extinct”. In
contrast, a translocation is a “deliberate and mediated movement of wild individuals or populations from
one part of their range to another” (IUCN 1998).
Reintroduction programmes are proposed for the critically endangered Razo Lark from the island of Raso
to the island of Santa Luzia. A seabird restoration programme is also proposed for the island of Santa
Luzia. While we may never be able to say for certain the exact reason for the extirpation of the Razo Lark
and breeding seabirds from Santa Luzia, it is likely that a combination of predation and overgrazing by
introduced mammals contributed to the local extinction of the species.
This assessment is contingent on the eradication of cats from Santa Luzia (see Section 3.2 above).

3.1

Viability of Santa Luzia for a reintroduction programme

Santa Luzia is suitable for the reintroduction of the proposed species for the following reasons:
1. This island of Santa Luzia is currently uninhabited. Between 1950 and 1995, Santa Luzia was
inhabited by two families that relied mostly on cattle and goat farming. At present, the island has
no permanent human settlement and the cattle and goats are no longer present.
2. Santa Luzia is owned by the Government of Cabo Verde and while the local fishing communities
use the island for camps during fishing trips, there are no other land owner considerations which
could impact on the proposed programme.
3. The islands of the MPA have a history of uncontrolled levels of poaching and harvesting of
seabirds and sea turtles. Until recently, large numbers of eggs and young of Cabo Verde
shearwater (Calonectris edwardsii) were taken each year for food from Raso and Branco, as
were young and adults of Brown Booby (Sula leucogaster) and Red-billed Tropicbird (Phaethon
aethereus) (BirdLife 2016). In 1990, the Cabo Verde government designated the Santa Luzia,
Branco, and Raso as a Nature Reserve, under Law 79/III/90. These sites may now only be visited
under special permit and, consequently the direct harvesting pressure on seabirds (eggs, young
or adults) diminished. Special protection campaigns were implemented yearly by the NGO
Biosfera I and supported by the Government since 2009.
4. Santa Luzia offers larger areas of potentially suitable habitat than found on Raso, and a wider
range of habitat types.
5. Being larger and higher than Raso, Santa Luzia may receive more rainfall, a prerequisite for
breeding in Razo Larks.
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3.2

Razo Lark

Over the past 35 years the global population of the Razo Lark has generally fluctuated between about 18
and 125 pairs (Donald et al. 2003). However, during 2010 and 2011, the population rose to 470 and 1480
individuals respectively, following unusually good rainfall (Brooke et al. 2012, Brooke unpublished data;
see Figure 10). Despite this increase, the population remains at risk from future drought and the
introduction of invasive species if still confined to this very limited geographical remnant range. The only
way to down-list the Razo Lark from the IUCN category of Critically Endangered is therefore to establish
another, larger, population elsewhere.

Lark Population
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Figure 11: Evolution of the Razo Lark population (Brooke et al. 2012, Brooke, pers. comm.
The long-term peak in the Razo Lark population on Raso makes the timing perfect for an active
translocation to establish a second population on another island. Once cleared of cats, Santa Luzia, five
times larger than Raso, is the obvious candidate for reintroduction, since it now lacks permanent human
habitation, it forms part of a Marine Protected Area and it is closest to Raso climatically, geographically
(the two islands are just 17 km apart at the shortest point) and in terms of habitat. It is also the only island
within the species’ past range that can feasibly be cleared, and kept clear, of cats.
As a ground-nester, A. razae is extremely vulnerable to predation by rats, cats and dogs. These species
could be introduced by fisherman and other stakeholders visiting the island. A lone dog was seen on
Raso in 1994 (Hazevoet 1995). The presence of cats on Santa Luzia may prevent any natural
recolonisation or human assisted reintroduction of the Razo Lark to the island.
3.2.1

Species description

Scientific name: Alauda razae
Description: A small, heavy-billed lark that is a max body length of 18 cm. Thick-based heavy bill,
particularly in males, imparts an upturned appearance. Body plumage heavily streaked with buff and
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black, short erectile crest. It is heavily streaked on breast, and has paler underparts. The Razo Lark is
sexually dimorphic in size and structure. Donald et al. (2007) identified clear differences in feeding
behaviour between male and female Razo Larks with males spending a higher proportion of their time
digging for food and females a higher proportion of their time feeding from the surface
Voice: Described as similar to Common Skylark A. arvensis, song given both from the ground and in
display-flight (BirdLife International 2016).
Nesting habitat: Razo Lark is a ground nester.
2

Current distribution in Cabo Verde: Endemic, presently confined to the small islet of Raso (7 km ).

3.2.2

Current habitat

Raso comprises of a plain averaging 25 m in elevation to the south and west and small boulder-strewn
hills to the north and east rising up to 164 m. The islet comprises mostly rocky desert, with some
extensive sandy patches on the western plain. Vegetation is sparse and confined to small patches on the
plains and along dry river valleys (Ratcliffe et al. 1999).

3.2.3

Reintroduction sites

In historical times Razo Lark was distributed more widely throughout Cabo Verde, including Santa Luzia,
São Vicente and Santo Antão (Mateo et al. 2009). All of these islands, except Santo Antão, are separated
by shallow seas and were probably intermittently connected during the last glaciations (Vasconcelos et al.
2010). The arrival of human settlers on the island and the mammals that accompanied them was a likely
cause of the loss of the Razo Lark from all islands except Raso, the largest island never to have been
inhabited by people or mammals. This is a pattern repeated for native and endemic fauna throughout
Macaronesia (Illera et al. 2012).
Similar to the island of Raso, there are extensive areas of grassy vegetation on Santa Luzia that are
seemingly identical to the observed preferred habitat of the Razo Lark on Raso (see Hazevoet 1995,
Donald et al 2003, 2005, 2007; current study). Based on habitat similarities, three potential reintroduction
sites have been identified as been potentially suitable for Razo Lark (Figure 11). These are:
•

Release site 1: Area most similar in structure and plant composition to Raso;

•

Release site 2: Area considered likely to provide suitable food and habitat for Razo Lark, with
current occupancy by Bar-tailed Larks;

•

Release site 3: Area considered likely to provide suitable food and habitat for Razo Lark, but
exposed to strong winds and more harsh conditions. This are will be used only in last resource
and the birds will not be released here in a first approach.
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Figure 12: Map of Santa Luzia showing proposed release sites.

3.2.4

Number of birds required

It is expected that a small number of Razo Lark will be required to establish a population on Santa Luzia.
The species has shown its ability to recover from drought induced bottleneck events. An additional
consideration is the experience from other projects. A total of 30 released birds is close to the average for
successful reintroductions of island passerines in New Zealand, where as few as 15 released birds have
led to successful recolonization (Taylor et al. 2005).
It is however expected that the Razo Lark population could experience a crash over a few years if the
rains fail over consecutive years. Therefore, the actual number of birds translocated will be dictated by
the status of the population at the time of the reintroduction, and will never exceed 10% of the birds
present on Raso. The actual population of Razo Larks has decreased following its peak of 1558 birds in
2011 and was estimated at 1214 birds in November 2013 (Brooke, unpublished data). This indicates a
loss of 344 birds in two years and strongly suggests the need of urgent action while the population is
healthy and close to its highest numbers.
3.2.5

Release protocols

The approach to releasing animals is a critical consideration in any reintroduction programme. For this
operation, we are proposing moving birds that have not been reared in captivity, regularly handled or
confined. Therefore, the goal of the release programme should be to reduce time spent in captivity and
reduced handling. A ‘hard’ release programme is recommended with a contingency to move to a ‘soft’
release if required.
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3.2.5.1 Hard release
Delayed releases are often recommended without supporting evidence for their efficacy (see Parker et al
2012, pp125). Delayed release has a cost which will impact on project progress and may not result in any
significant increase in the likelihood of successfully reintroducing the Razo Lark. Therefore, it is proposed
to immediately release Razo Larks upon arrival at the site. This keeps the time larks will be kept in
captivity to a minimum, and reduces any potential stress associated with captivity and handling. Birds will
be individually colour-ringed, weighed and fitted with radio transmitters on release and followed for
several weeks to assess their movement, feeding, survival and habitat use. If birds appear to be
struggling to find food, or face any other problems, efforts will be made to address these problems or, if
this fails, to recapture them and return them to Raso.
3.2.5.2 Soft release
A soft release should only be considered if the evidence suggests it will benefit the programme. It is
expected that this would occur if Razo Larks do not remain on Santa Luzia post release, or have low
post-release survival. Aviaries would have to be constructed on Santa Luzia.
3.2.6

Risks assessment

3.2.6.1 Introduced population fails to adapt to Santa Luzia
If the birds in the initial release appear to be struggling to feed, we will attempt supplementary feeding in
the first instance, and if this does not work we will recapture them and return them to Raso. If these birds
appear to be surviving adequately after one or two months, we will release further colour-ringed birds
near the established birds and continue to monitor their progress. The translocated birds will be
monitored closely during their first year and evidence of breeding looked for after the first rainfall after
release. The song of displaying males can be heard at great distance and nests are not difficult to find, so
evidence of breeding should be easy to secure. Regular visits to both islands will generate data on
productivity, population size and growth rate, to allow comparisons between founder and reintroduced
populations. A total of 30 released birds is around the average for successful reintroductions of island
passerines in New Zealand, where as few as 15 released birds have led to successful recolonisation
(Taylor et al. 2005).
3.2.6.2 Risks to the source population
A total of 30 translocated birds represents around 2% of the total population present in 2012, and is less
than a fifth of the number of birds that would be expected to be lost from that population in a year through
natural mortality (Brooke et al. 2012). The currently high density on Raso might incur density dependent
mortality that more than accounts for the removal of 30 birds. Therefore risks to the source population are
considered to be far lower than the risks of not establishing a new population that might, in tougher times,
be needed to replenish the Raso population. Special measures to support the population on Raso, such
as food provision, may be required if severe drought prevents the donor population from recovering the
deficit after translocation.
3.2.6.3 Impact of mice on the reintroduction programme
There is insufficient evidence at this time to confidently assess whether or not Razo Lark nests will be
predated by mice, although the presence of mice on Santa Luzia clearly does not prevent the breeding of
42

bar-tailed larks or the numerous Iago Sparrows. The Razo Lark has been observed to produce one to
three eggs per clutch and breeding is in response to rains (see Donald et al. 2003). Ground nesting birds
generally experience high nest predation, especially those that breed in shrub and grassland habitats
(Martin 1993, Yanes & Suarez 1995). As with other larks, Razo Larks rapidly re-lay if a nest is lost, an
adaptive strategy to reducing the effects of high nest predation (Yanes & Onate 1996). Mice would not be
expected to predate incubating females, and are generally not serious predators of songbird nests even
where they occur as non-native species. Observations on Raso of the strong response of Razo Larks to
unfamiliar avian predators suggests that they have not lost their innate awareness of potential predators.
A known predator of Razo Lark nests on Raso, the Giant Gecko (Tarentola gigas) is absent from Santa
Luzia, perhaps allowing higher nest survival rates, To resolve these issues satisfactorily, a long term
study of the predation on larks’ nests may be required, taking into account the mouse population and its
response to food availability.
3.2.6.4 Knowledge gaps
The area of potentially suitable habitat on Santa Luzia cannot easily be assessed, since it is entirely
possible that the habitat currently occupied on Raso is not optimal, and that the species may use a wider
range of habitats than the relatively uniform boulder plains of Raso provide; its habitat use on other
islands before its extirpation there is not known. However, even if the species proves to be incapable of
using any habitats other than those found on Raso, there is still a substantial area of similar habitat
available on Santa Luzia, where field visits have identified an area at least as large as Raso that has
similar rock and plant cover (Release site 1 - Fig. 11). Furthermore, the concentration of Razo Larks
during drought around small areas of sand on Raso, where they dig for nutsedge bulbs (Donald et al.
2005, 2007), suggests that the extensive sand dunes and plains of central and eastern Santa Luzia might
offer a vital food source during times of hardship (Release site 2 - Fig. 11).
3.2.7

Review of previous passerine reintroduction programmes

There is a considerable body of research on the impacts on birds of translocation, relating to their survival
during captivity. A high proportion of passerine reintroductions are successful (Taylor et al. 2005).
Although there have been no previous conservation translocations of larks, the Razo Lark’s closest
relative, the Skylark (Alauda arvensis), is clearly capable of surviving very long sea crossings even in very
poor conditions, as their deliberate introduction to Australia, New Zealand, Hawaii and North America in
sailing ships in the nineteenth century clearly demonstrated (Donald 2004). Berthelot's Pipits were also
translocated to an island 10 miles away from Selvagem Grande without any bird loss and established a
local population (Oliveira et al. 2010). Skylarks can survive long periods in close confinement, living over
20 years as songbirds in small cages in Victorian London (Donald 2004). Razo Larks are long-lived for
their size (Brooke et al. 2012), considerably more approachable by people (and so, like many island
endemics, less likely to be stressed) than are Skylarks, are relatively easy to capture, docile when
handled and show no signs of stress or injury when released – well over 100 Razo Larks have been
captured, ringed and released on Raso with no ill effects (Brooke, pers obs).
Examples (from Conservation Evidence): a before-and-after study from September 1988 to January 1993
in the Seychelles (Komdeur 1997) found that all 29 Seychelles warblers Acrocephalus sechellensis
translocated from Cousin Island to each of Aride Island (in September 1988) and Cousine Island (in June
1990) were alive in 1991 and that populations had grown to 210 on Aride Island and 53 on Cousine
Island. A further census on Aride Island in January 1993 estimated a population of 239 warblers. Prior to
translocation, potential introduction sites were identified according to food availability, the absence of feral
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cats Felis catus and Black Rats Rattus rattus, and a sustained commitment to conservation management
from the land owners. Translocation was in well-ventilated cardboard cages (15 × 15 × 20 cm) with a stick
trellis 1 cm above the floor of each box allowing birds to perch, and the entire process of capture,
translocation and release took on average little more than three hours, with no fatalities.
A before-and-after study on Mokoia Island (135 ha) in Lake Rotorua, North Island, New Zealand
(Armstrong et al. 2005), found that a population of saddlebacks Philesturnus carunculatus (referred to as
North Island saddlebacks P. rufusater) reintroduced onto the island increased from the 36 birds released
in April 1992 to 217 birds in September 1996. The population fell following the attempted eradication of
mice but recovered to 200 by September 1997. Reproductive output declined over time as the population
grew. Before birds were released, Brown Rats Rattus norvegicus were eradicated from the island.
A replicated study (Taylor et al. 2005) covering a range of time periods assessed the success or failure of
31 translocation attempts of Saddlebacks Philesturnus carunculatus (24 attempted translocations) and
New Zealand Robins Petroica australis (6 attempted) into separate offshore islands around New Zealand,
found that both species established successful populations from small founder populations. The average
founder population size of robins and saddlebacks was 31 and 34 respectively (ranging from 5-188
individuals). Only five of 24 Saddleback populations went extinct or quasi-extinct (population decreased
by > 50% after 3 years), while none of the six robin populations failed. Predation caused 80% of
translocation failure. In total, five populations established from fewer than 15 individuals survived and
grew. Populations were categorised as extinct if surveys subsequent to translocation failed to record any
birds.
A before-and-after study from May 2004 to September 2005 (Richardson et al. 2006) investigated the
translocation of 58 adult Seychelles Warblers Acrocephalus sechellensis in May and June 2004 from
Cousin Island to Denis Island, Seychelles. The introduced population grew to 75 individuals by August
2005. Twenty-seven female and 31 male warblers were captured a month before the onset of the
breeding season (the time of peak bird weight and condition) and were translocated within 24 hours.
Denis Island, which was not part of the warbler’s historic range, was selected as the site for introduction
as a predator-free island with suitable habitat and food availability. Of the 35 breeding territories vacated
on Cousin Island because of the warbler translocations, all but three were occupied within an average of
5.4 days, with the source population rebounding to its pre-translocation level by September 2005.
A before-and-after study in the Cook Islands (Richardson et al. 2006) translocated 30 Rarotonga
Monarchs Pomarea dimidiata (one to two years old) from Rarotonga Island to Atiu Island between August
2001 and August 2003. In June 2004 the monarch population was at least 15 birds, with breeding
occurring in 2002 and 2003. Atiu Island was selected as the area for introduction based on the local
community’s commitment to conservation, the island’s size (greater than 500ha), the apparent absence of
Black Rats Rattus rattus, and the presence of suitable areas of habitat. Translocated birds were screened
for blood-borne parasites before release, with the risk of infection from other species on Atiu considered
low. Birds were translocated in 50 cm x 30 cm x 30 cm plywood boxes, each with a dwelling perch and
ventilation holes, within 18 hours of capture.
A before-and-after study from February 2003 to December 2005 investigated the reintroduction of 32
rifleman Acanthisitta chloris to Ulva Island, New Zealand in February 2003 (Leech et al. 2007) and found
that at least 20 birds survived and bred by November 2003, and offspring were observed breeding in the
second year. The 58 rifleman were captured on Codfish Island and kept in 14 x 4.5 x 2 m aviaries for up
to four days before release. Of these, 26 died in captivity and transport, including 14 deaths while in the
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aviaries. Transport mortality was highest when birds were kept in transfer boxes for long periods of time
(6-8 hours), or when transfer boxes were in close proximity and birds attempted to attack one other.
3.2.8

Equipment needs

This action will need specific equipment to mark and capture the birds and to transport them to Santa
Luzia and monitor them during the following months/years.
Travel – A large boat (>10m) to allow transportation of the team to Raso and between Raso and Santa
Luzia is essential. The current Biosfera vessel can be used for this effect. A smaller dingy (<5m) to allow
fast displacement for the team and equipment along the coast of Santa Luzia will be a major advantage
during the monitoring and tracking operations.
Radio tracking equipment – This will be necessary for the monitoring stage after the translocation. All
birds should be ringed with metal and coloured ring, and at least 10 of them should be released with a
radio tracking tag attached to allow them to be followed by the monitoring team (tags should be attached
with leg loop harnesses). / Radio tags; Radio tracking antennas; Receptors (SPEA has 2 receptors SIKA);
GPS units; compasses.
Ringing gear - To catch and individually mark the birds. / Pliers, coloured rings, electronic scales, rules,
cotton bags, mist nets, clap traps. Biosfera already has the majority of this equipment with the exception
of the mist nets and clap traps.
Communication equipment – This is essential to guarantee communication between the team and
between the observers while radio-tracking the birds as well as to increase security levels. / VHF portable
radios, mobile phones, one satellite phone per island.
Camping gear – The monitoring teams will have to stay for long periods in Santa Luzia. / Large tents,
solar electric generators to charge equipment, cooking gear and a water desalinator.
Birdwatching equipment – To follow and register the birds at a distance in Santa Luzia. / Binoculars,
Spotting scopes and tripods, Photographic cameras with high magnification lenses.
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3.3

Seabird restoration

Our objective is to increase the distribution range of the seabirds in Cabo Verde, which is still a seabird
breeding area of global significance, especially due to its endemic species. The Cabo Verde seabird
communities are today a pale reflection of what they once were. Human colonisation, through direct
persecution and the introduction of alien predators and invasive plants, took its toll. Today, only some
species breed on the main islands and most of them are confined to very few breeding areas, mostly the
few islets that remained free from rats, goats, cats and dogs.
We aim to demonstrate that a large-scale restoration of former important seabird sites is possible, through
the use of innovative methods and approaches, with the ultimate aim of bring more seabirds back to
Santa Luzia. In the short-term, this project will aim to restore small colonies of seabirds of different
species in Santa Luzia, that offers the best potential and conditions for seabird re-colonization, thus also
contributing to halt the loss of biodiversity in that archipelago.
Since this action is contingent with the removal of cats from the main island, and that seabirds are slow
breeders, reintroductions in Santa Luzia will only be planned and detailed in specific action plans for each
species after successful cat eradication is confirmed.
The lack of knowledge on several essential parameters of some of the resident species (diet, accurate
population estimates and distribution, threat status in the archipelagos, etc.), as well as the poor
information existent for some locations, such as Branco islet, turn detailed action plans inappropriate at
this time. Some guidelines and information gaps are referred to include in future action plans for each
species.
3.3.1

Candidate species

The target species are species that should have bred in Santa Luzia in the past (due to its ecological
requirements and typical habitat as well as their presence in nearby locations), although there are no
historic record that can prove it (Hazevoet 1994):
•

Cabo Verde Shearwater

•

Bulwer's Petrel

•

Cabo Verde Storm-petrel

•

Cabo Verde Little Shearwater

•

Brown Booby

The following data on the candidate species are derived from the BirdLife International Data Zone except
where otherwise indicated.
3.3.1.1 Cabo Verde Shearwater
Scientific name: Calonectris edwardsii
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Local name: Cagarra
Nesting habitat: Arriving at colonies in late February to March after an absence of some three months,
the birds nest in hollows in cliffs and offshore rocks, and under large boulders (Murphy 1924, Hazevoet
1995). Egg-laying and incubation takes place from June to July, and the young fledge from late
September to November. Its non-breeding pelagic range in the south Atlantic is poorly known (Hazevoet
1995).
Current distribution in Cabo Verde (Catry et al in prep): Knowledge on the distribution and size of
nesting colonies is undoubtedly incomplete. Early estimates of overall population (10,000 pairs) and of a
number of colonies (Hazevoet 1995, Hazevoet et al. 1996) were clearly tentative, partly based on
information from chick exploitation and others, and not resulting from direct censuses. Only two large
colonies have been positively identified: on Raso, a census in 2014 confirmed the presence of at least
4529 chicks (Rodrigues & Melo 2014); we estimate conservatively that there are 6500 breeding pairs at
Raso. On Branco, the best estimate (3500 birds) results from counts of shearwater rafts around the island
that suggest the presence of several thousand pairs nesting on Branco. There are also estimates for a
number of minor sites on islets and a crude estimate for one colony at Brava (Table 10).
The overall long-term population trend has been that of decline over the past 67.5 years (three
generations) due to exploitation of chicks and other at sea threats (Birdlife International 2016).
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Table 10: Summary of known information on population status at nesting sites throughout the breeding range
(the species only nests in Cape Verde islands) (from Catry et al. in prep).
Island/Islet

Ind. or Pairs (Year census)

5000-7500 pairs (1988-1992)
Raso islet

4529 chicks (2014)
6312 active nests (2015)

Branco islet

3,500 ind. (2014)

1000-10,000 pairs (1986 –
1991)

Information quality
Medium (inferred) – from
6
chick exploitation?
Medium – Incomplete island
1
census
Very Good (complete direct
7
count)
Medium (estimated) – Raft
1
count
Poor (suspected)

2

Brava I.
100-500 pairs (2013) in one
colony (near Vila da Furna)

Medium (inferred)

Santiago I.

Breeding (1986 – 1991)

Unknown

São Nicolau I.

(101 – 1000) Inv. (1986 – 1990)

Poor – Island visit2

Santo Antão I.

Breeding (1986 – 1991)

Unknown

2

São Vicente

Breeding? (2010-2014)

Unkonwn

6

Curral Velho (off Boavista I.)

328 inds(2014)

Good (estimated) – Capture
5
– Mark – Recapture

Grande islet (Rombos islets)

Breeding?? (1989)

Low – fishermen report

Rabo de Junco (off Sal I.)

3 pairs (1995)

Good – Island census

Fogo I.

present (2010) - sightings

Poor – Boat

1

2

2

3

4

1

J. Melo & T. Melo 2014 pers. comm. Raso - nest counts (September) and plotters (June); Branco - Raft counts
late afternoon (September and June) juveniles and adults; Brava – broad estimate during visit to colony.
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2

3

4

5

Hazevoet 1994. Hazevoet et al. 1996. Barone & Hering 2010. J. González-Solís pers. comm.
7
2001. Geraldes pers. comm

6

Hazevoet

Current population estimate: Endemic to Cabo Verde. The total population has been estimated to
number ca.10,000 pairs (ca. 20,000 mature individuals) since 1988-1993. This is equivalent to ca. 30,000
individuals in total.
Conservation status: This species is listed as Near Threatened owing to its moderately small population
and range size. The effect of hunting on the population is not known, and the species may warrant
uplisting to a higher threat category when more data on its population size and trends are acquired
(BirdLife International 2016).
Proposed actions:
•

Continue the monitoring actions in the nearby Raso islet to evaluate the population trend and
breeding success

•

Build two sets of artificial nests in Santa Luzia. The habitat in the most accessible areas is not
widespread in Santa Luzia. To improve future monitoring conditions, attracting breeding pairs to
suitable areas in places accessible to researchers will be a major advantage to monitor the
population success in the island and to provide nests that can be seen by tourists trough cameras
or methods not causing disturbance.

•

Evaluate the possibility of a translocation of birds from Raso to Santa Luzia. This would always
be a long-term solution since it would not be expected that the translocated birds would return to
Santa Luzia to breed before a period of at least 5 years after the first juvenile translocation.

3.3.1.2 Bulwer’s petrel
Scientific name: Bulweria bulwerii
Local name: João-preto
Nesting habitat: This species is marine and highly pelagic, usually being found far from land except
during the breeding season. The breeding season begins in April or May, with individuals forming
colonies in a wide variety of habitats on offshore islands. Nests can be burrows, crevices, cracks or
caves, under debris or vegetation cover (del Hoyo et al. 1992 cited in BirdLife 2016).
Current distribution in Cabo Verde: The largest know colony of this species is located in the Raso islet
that holds a breeding population with a few hundreds of pairs. Its presence is also know on Branco islet
and Santo Antão with unknown numbers that add to a small population of 10-100 pairs on Cima islet
(Brava) (Hazevoet 1994).
Current population estimate: Brooke (2004) estimated the global population to number ca. 500,0001,000,000 individuals. The Cabo Verde population in currently unknown, but recent studies in Raso islet
indicate that the local population seems stable.
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Conservation status: The global population threat status of this species is listed as Least Concern since
the population is suspected to be stable in the absence of evidence for any declines or substantial
threats. (BirdLife International 2016).
Proposed actions: Due to the unknown population status in Cabo Verde, detailed surveys in Branco and
Raso should continue to better define the local population status and trend. No other action is
recommended at this stage.
3.3.1.3 Cabo Verde Little Shearwater
Scientific name: Puffinus lherminieri
Local name: Pedreiro-azul
Nesting habitat: Cliff holes and burrows under rocks close to the shoreline are the preferred breeding
habitat, often in the company of other breeding procellarids. Breeding sites are visited only at night during
the breeding season, with birds calling in flight as well as in their burrows. The breeding season begins in
February/ March.
Current distribution in Cabo Verde: Present in most of the islands with the main colonies in Branco islet
and Cima islet. It was not recorded in Santa Luzia (Hazevoet 1994).
Current population estimate: The nominate subspecies has been estimated to number 3,000-5,000
pairs, with subspecies boydi estimated at 5,000 pairs on the Cape Verde Islands
Conservation status: The global population is classified as of Least Concern due to the recent
taxonomic change that also included the Puffinus assimilis as the same species. The population is
suspected to be in decline owing to the impacts of introduced species.
Proposed actions: Due to the unknown population status in Cabo Verde, detailed surveys in Branco and
Raso should continue to better define the local population status and trend. No other action is
recommended at this stage, but it is a species that can be suitable for a reintroduction project in Santa
Luzia in a few years.
3.3.1.4 Cabo Verde Storm-petrel
Scientific name: Oceanodroma (jabejabe) castro (Bocage, 1875)
Local name: Pedreiro
Nesting habitat: Cliff holes and burrows under rocks close to the shoreline are the preferred breeding
habitat, often in the company of other breeding procellarids. Breeding sites are visited only at night during
the breeding season, with birds calling in flight as well as in their burrows, as is typical of the breeding
behaviour of many petrel species (Warham 1990).
Taxonomic status: Cabo Verde storm-petrel is a small seabird endemic to the Cabo Verde archipelago.
Based on diagnostic differences in vocalizations (Bolton 2007) and molecular data (Friesen et al. 2007)
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compared to other Atlantic Oceanodroma storm-petrels, it was recently recognized as a diagnosably
distinct lineage within the Oceanodroma castro-complex (Sangster et al. 2012).
Current distribution in Cabo Verde: Known to breed on the islets of Cima (one of the Rombo islets),
Branco, Raso and perhaps still on the islets of Pássaros and Curral Velho, both off Boa Vista (Hazevoet
1995). Possibly, it also breeds in small numbers along the coasts of some of the main islands (Hazevoet
1994, 1995). Remains of several Cabo Verde storm-petrels were recently found on the cliffs at Baía do
Inferno (aka Baía de Santa Clara) on the south-western coast of Santiago (S. Martins 2011). During this
project it was registered as a probable breeding species in Santa Luzia in three distinct locations and as
such it would be the last remaining seabird species still present in the island. The Oceanodroma jabejabe
if recognized as a distinct species is endemic to Cape Verde
Current population estimate: The total population of Cabo Verde storm-petrel was tentatively estimated
at ca. 1,000 pairs (Hazevoet 1994, 1995). Due to its secretive habits there are no estimates for the three
islands of the Santa Luzia, Branco and Raso Marine reserve.

Figure 13: Map of Santa Luzia, with 4 points where calling activity was recorded regularly during the
breeding seasons of 2012 and 2014, Cabo Verde storm-petrel Oceanodroma jabejabe.

Conservation status: The global population threat status of this species is listed as Least Concern since
the population is suspected to be stable in the absence of evidence for any declines or substantial threats
(BirdLife International 2016). It should be noted that Oceanodroma jabejabe is considered as the part of
the Oceanodroma castro group and not yet recognized as a species by BirdLife International.
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Proposed actions:
•

Continue the monitoring actions in Santa Luzia to try to evaluate the population size and breeding
success. The regular strong winds and difficult access to the sites and to the island exclude the
usual detection methods (listening points, capture-recapture with mist nets, direct prospection),
but with continued effort of specialized teams (with automatic cameras, direct prospection,
capture in the few days of no wind) the necessary information can be compiled;

•

Build three sets of artificial nests in Santa Luzia in the locations where the birds were detected.
Accessible nests in these areas were impossible to find, probably due to its small size or
inaccessible location (that as provide them with protection against cats). These nests can serve
to increase the breeding habitat available and to improve population status, but will mostly serve
for researchers to be able to minor the population and its breeding success in the future;

•

Monitor every two years the known nests in Raso islet to evaluate the population breeding
success. Whenever possible, capture the birds and tag them for future evaluation of the
population.

3.3.1.5 White-faced Storm-petrel
Family: Hydrobatidae (Storm-petrels)
Scientific name: Pelagodroma marina
Local name: Pedreirinho
Nesting habitat: It generally forms colonies or burrows in flat sand areas with low herbaceous
vegetation, but also in rocky areas and on slopes (BirdLife International 2016).
Current distribution in Cabo Verde: Present in Branco islet, Maio islet and Cima islet where its larger
colony is located. Extensive areas with hundreds of thousands of bird bones suspected (but not
confirmed) to belong to this species can be found in Sand dunes in Santa Luzia, suggesting the former
presence of this species on the island. The breeding population in Branco islet is poorly known and the
very difficult access to the island contribute to maintain the species poorly studied in this area.
Current population estimate: Brooke (2004) estimated the global population to number at least
4,000,000 individuals.
Conservation status: The global population threat status of this species is listed as Least Concern, but
the population is suspected to be in decline owing to predation by invasive species and unsustainable
levels of exploitation (BirdLife International 2016).
Proposed actions: Translocation of this species was never tried before and can present several
difficulties or proved not feasible. During the cat eradication phase, the Branco colony should be studied
in detail whenever possible to land in the island during the breeding season (February - August).
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Population size, breeding success, diet and general trends and threats should be evaluated to access the
possibility of using this colony as a source population for a reintroduction project in Santa Luzia.
•

Prepare expeditions to Branco islet to evaluate the population size and local threat status;

•

Confirm the former presence of the species in Santa Luzia trough the analysis of the birds bones
found in the dunes;

•

After confirming the cat eradication, build a set of artificial nests in Santa Luzia. If the population
status of the nearby Branco colony allows, then some juvenile birds should be brought to Santa
Luzia and fed there until fledging. Depending on the success of this measure this should be
repeated for several years (3-5), expecting that the birds will return to Santa Luzia to breed.

3.3.2

Possible reintroduction programme

Santa Luzia currently only holds one seabird species, Oceanodroma castro, but it is assumed that there
were other colonies of other species in the past and that these disappeared due to direct human
prosecution, and predation or trampling from invasive alien mammals (feral cats, cattle, mice) (Hazevoet
1994). According to IUCN guidelines “There should generally be strong evidence that the threat(s) that
caused any previous extinction have been correctly identified and removed or sufficiently reduced”
5
(IUCN/SSC 2013) . Any reintroduction of terrestrial birds such as the Razo Lark or the seabird species
should not be attempted until the eradication of cats from Santa Luzia is confirmed. This would mean that
after the Mop-Up phase described in the “Cat eradication Operational plan”, Santa Luzia should be
thoroughly monitored for at least 2 years until any translocation takes place.
Razo Lark
Once the cat absence is confirmed the Razo Lark introduction program as described in section 3.2 should
be urgently implemented.
Seabirds
To further increase the Santa Luzia conservation status and to help to trigger the occupancy of the island
by the seabirds that once inhabited it, some translocation project should be prepared. These
translocations should follow IUCN guidelines and will be dependent on the information on diets, breeding
success and detailed colony studies that should take place in the years between the beginning of the cat
removal and the start of the translocations.
Assuming that all the necessary information is available, artificial nests for several species will be set in
place, in order to improve breeding conditions and breeding populations of seabirds, as well as to provide
means to easily monitor the population breeding success in future years. Once cats are removed from the
focus areas, tested methods to attract breeding seabirds will be used to attract prospecting birds, and
therefore accelerate re-colonisation. These are a) Use of acoustic lures; b) building of nest boxes,
designed to fit specific species; c) translocation of juveniles.

IUCN/SSC (2013). Guidelines for Reintroductions and Other Conservation Translocations. Version 1.0.
Gland, Switzerland: IUCN Species Survival Commission, viiii + 57 pp.
5
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3.3.3

Source populations

The island of Raso is primarily flat, with some small peaks in central-northern parts of the island, which
rise to a maximum of 164 m. The entire south-western area is a flat, rocky plain, parts of which are
covered with large boulders. Dry riverbeds cross the island. There is little vegetation except for a grassy
area in the south-west. The coastline is entirely composed of rocky cliffs. This small island contains the
entire global population of the critically endangered Razo Lark. The island also has seabird colonies with
boobies, tropicbirds, Cabo Verde Shearwater, Cabo Verde Storm-petrel, Cabo Verde Little
Shearwater and Bulwer’s Petrel. It is one of the major sites for breeding seabirds holding the main
breeding population of Cabo Verde Shearwater
Branco is a large, oblong rock, rising precipitously from the sea to a height of 327 m. A ridge runs the
length of the island, dropping steeply to the coast which, with the exception of an area of dunes on the
western side and a small area of level ground in the extreme east, is entirely rocky. The seas around the
6
island are turbulent for much of the year, making landing difficult (BirdLife 2016 ). It is one of the major
sites for breeding seabirds in Cabo Verde and holds an important breeding population of Cabo Verde
Shearwater, and the largest breeding populations of White-faced Storm-petrel and Cabo Verde Stormpetrel. Also holds Little Shearwater and Bulwer’s Petrel.

BirdLife International (2016) Important Bird Areas factsheet: Ilhéu Branco. Downloaded from
http://www.birdlife.org on 11/02/2014
6
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Table 11: Potential seabird species to translocate to Santa Luzia present in the Marine reserve.
Species

Status

Cabo Verde
Shearwater
Calonectris edwardsii

NT

Cabo Verde Little
Shearwater
Puffinus lherminieri

LC

Bulwer’s Petrel
Bulweria bulwerii

LC

Cabo Verde storm
petrel
Oceanodroma
(jabejabe) castro

White-faced Storrmpetrel Pelagodroma
marina

LC

LC

Susceptibility to mice
predation

The similar species, Cory’s
shearwater has been
described as impacted by mice
predation (Zino et al. 2008)
Co-existence with high density
mice populations reported
from Selvagens islands
(Oliveira et al. 2008)
Unknown
Mice are not described as a
significant predator of the Ashy
storm petrel. Co-existence with
high density mice populations
reported from Desertas
islands (Geraldes pers comm)
Mice are reported to be a
significant threat to breeding
success of this species, but
large populations can
withstand high predation levels
and keep stable (Campos &
Granadeiro 1999). The WFSP
suitability for reintroduction to
Santa Luzia with mice still
present as to be further
evaluated in detail.

Summary restoration

Potentia
l source
populati
on

Minimum
Duration

Recommended
time for
translocation

Estimated
population at
source

Target of 15 individuals for
each year to reach a total
of approximately 60 birds.

Raso
islet

3-5 years

August-September

6500 breeding
pairs

Target of 10 individuals for
each year to reach a total
of approximately 30 birds

Raso
islet

2-4 years

February-March

10-100 pairs
(Poor estimate)

Raso
islet

2-4 years

May-June

100-1000 pairs
(poor estimate)

Santa
Luzia

2-4 years

No translocation
needed

10-100 pairs
(poor estimate)

Branco
islet

3-5 years

April-May

100-1000 pairs
(poor estimate)

Target of 15 individuals for
each year to reach a total
of approximately 45 birds
Potential for natural
recolonisation after the
removal of cats since there
are three potential
breeding sites on the island
(Oliveira et al. 2012,
Geraldes pers comm).

Translocation was never
tried for this species and
the source population is
located in a very
inaccessible island. A
comprehensive study on
diet of the juveniles is
necessary prior to any trial
translocation.
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3.3.4

Seabirds monitoring protocols

The seabird communities in the Santa Luzia, Branco and Raso marine Reserve are some of the most
important in Cabo Verde. This protected area holds the most important colonies of several species in the
country or even in the world, as it is the case of the Cabo Verde Shearwater. Nevertheless, the
remoteness of the islands, the lack of logistic support and the difficult conditions to access the island or
stay there for long periods of time contribute for the poor data available for several species.
This project contributed to improve the existent knowledge on these colonies, detecting Cabo Verde
Storm Petrels potential breeding sites in Santa Luzia, confirming the breeding of Bulwer’s Petrel in
Branco islet and making detailed studies on the seabird colonies in Raso.
To further increment the knowledge on these communities and to be able to determine their local trends
and evaluate the existent threats, monitoring programs of some species should be implemented and
followed regularly.
The Seabird monitoring report and protocols describe the recommended methodologies, time frame and
the current seabird status of the several breeding species recorded in the three islands. Protocol
methodologies should follow what is defined in the monitoring protocols document.
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4.

SANTA LUZIA TERRESTRIAL REPTILE RECOVERY PLAN 2016 - 2020

4.1

Overview of Species found in the MPA

The terrestrial herpetofauna of Santa Luzia is very important for biodivertsity conservation due to the
amount of endemic species present. There are four species of terrestrial reptiles in the Desertas Islands
(Vasconcelos et al. 2012), and one other (Cabo Verde Giant Skink) is considered extinct by UICN since
1986. All of the four species are endemic to Cape Verde and two of them are endemic species to the
MPA and another one is as endemic sub-species. Some author still consider the possibility of the
existence of some nucleus of the Cabo Verde Giant Skink in the Branco islet or remote areas of Santa
Luzia, since the species is quite discrete and easy to get unnoticed (Barahona et al. 2000, Nogales et al.
2001).
Santa Luzia Marine protected area was designated as a priority area for island endemics, and the three
islands integrate a combination of selected planning units (PUs) necessary to reach conservation targets
for reptile species from Cape Verde Islands (Vasconcelos et al. 2012).

Table 12: Terrestrial reptiles found in the Santa Luzia MPA (Y = present; - = not recorded).
Species
Chioninia coctei
Chiononia
stangeri
Hemidactylus
bouvieri
razoensis
Tarentola gigas
brancoensis
Tarentola raziana

Common name
Cabo Verde
Giant skink
Stag

Branco
Extinct

Raso
Extinct

Santa Luzia
Extinct

Comment
Endemic to the MPA

Y

Y

Y

Endemic to Cape Verde

Cape Verde
Leaf-toed Gecko

-

Y

Y

Critically endangered
endemic subspecies

Giant Wall Gecko

Y

Y

-

Raso Gecko

Y

Y

Y

Endemic subspecies on
each island
Endemic species to the
MPA

4.2

Species ecology and biology

4.2.1

Chioninia coctei

(http://www.iucnredlist.org/details/full/13152363/0)
An endemic reptile only known from Cabo Verde, the Cabo Verde Giant Skink (C. coctei), was once
found in the MPA but is probably now extinct (Schleich 1996). However, there is a small possibility that
this species could persist on Santa Luzia but kept at much suppressed numbers due to cat predation. The
most recent record of this species was a mandible of a juvenile collected from cat faeces on Santa Luzia
in 2005 (Vasconcelos 2013).
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4.2.2

Chiononia stangeri

(http://www.iucnredlist.org/details/full/13152431/0)
This species is endemic to the Cape Verde archipelago, where it is known from São Vicente and the
Desertas group (Santa Luzia island, and Branco and Raso islets) (Miralles et al. 2010). It occurs in
scrubland, with a preference for sandy soils (Mateo et al. 1997) and dune vegetation (Köhler et al. 2007),
as well as on rock walls and beneath rocks (R. Vasconcelos pers. obs.). Listed as Near Threatened on
2
the basis that this species has an extent of occurrence of 101 km across two islands and two islets, each
considered a single location based on a threat from introduced species, and because it may be
undergoing declines in the number of mature individuals due to predation by introduced species. It is thus
close to qualifying as Endangered, but at present, evidence of ongoing declines is anecdotal and only
from one area on São Vicente, and research is needed to clarify whether the species is declining more
widely, which would justify listing it in a threatened category (Vasconcelos 2013). The global population is
conservatively estimated to exceed 1,000 individuals (Vasconcelos 2013).
4.2.3

Hemidactylus bouvieri razoensis

(http://www.iucnredlist.org/details/full/203840/0)
This gecko is endemic to the Cape Verde islands, where it has been recorded from the islands of São
Vincente, Santo Antão and São Nicolau (Arnold et al. 2008); the subspecies Hemidactylus bouvieri
razonensis has been recorded from two members of the Desertas island group (Santo Luzia and Raso Gruber and Schleich 1982, Mateo et al. 1997). This species has rarely been recorded and the
subspecies H. b. razoensis is known from a total of ten individuals reported in 1982 (four specimens Gruber and Schleich 1982), 1997 (five specimens - Mateo et al. 1997) and 2012 (one specimen - R.
Vasconcelos 2013). The rarity of this nocturnal gecko makes its precise ecological requirements
uncertain. It is thought that the recognized subspecies may differ in their ecological requirements, and
that the nominate form may be restricted to humid, high montane areas between 600-700 m in elevation
(Arnold et al. 2008). On Santa Luzia H. b. razoensis prefers humid valleys from 250 m asl. with the
endemic bush Euphorbia tuquieana on Santa Luzia (R. Vasconcelos pers. obs.), but on Raso occurs
along dry streams in inland areas with dense vegetation, and uses cavities in rock or tree roots as shelter
sites (Gruber and Schleich 1982). Listed as Critically Endangered on the basis that, while this species is
2
extremely poorly-known due to its rarity, it has an extent of occurrence of less than 100 km , its
population is thought to be severely fragmented, and it is thought to be reliant on native vegetation which
is being lost and degraded as a result of overgrazing by introduced goats. It is also considered to be at
risk from introduced cats and rats, which are known to prey on geckos and to which this species may be
especially vulnerable due to its low population densities on islands where it occurs (Vasconcelos 2013).
4.2.4

Tarentola gigas

(http://www.iucnredlist.org/details/full/13152177/0)
This predominantly nocturnal gecko is restricted to Branco and Raso, two small islets in the Cape Verde
Islands (Vasconcelos et al. 2012) with a combined land area of 10 km2. This species is commonly found
in cliff-holes and burrows used by seabirds, typically beneath sandstone blocks (Hazevoet 1995); it
avoids rough and fissured rock, and wind-exposed slopes (Schleich 1980). It feeds on the broken eggs
and possibly young of nesting birds, being the major (and perhaps only) natural predator of eggs of the
58

Razo Lark Alauda razae, a bird now restricted to Raso islet (Donald et al. 2003). The population is
expected to fluctuate strongly, probably by at least an order of magnitude, due to fluctuating pressures on
the populations of its prey species (Donald et al. 2003, R. Vasconcelos pers. comm. 2012).
4.2.5

Tarentola raziana

(http://www.iucnredlist.org/details/full/13152199/0)
This species is found on under rocks on rocky barren plains and other arid areas (R. Vasconcelos pers.
obs.) In northern Raso it occurs at the base of hills (Schleich and Wuttke 1983). It is predominantly
nocturnal. It is found only in Santa Luzia, and Branco and Raso Islets (the Desertas group) in the Cape
Verde Islands (Vasconcelos et al. 2012). Listed as Near Threatened on the basis that this species has an
2
extent of occurrence of only 28 km , it is known from three locations, and a potential threat exists from
introduced mammals, particularly rodents and cats, thus making the species close to qualifying for listing
as Endangered (Vasconcelos 2013).

4.3

Threats

The major threats identified in Santa Luzia were the presence of invasive species and the increased
human activity on the island. Mice and cats are known to predate on reptile species and their eggs and
can drive some species to extinction. In Santa Luzia our cat diet studies indicate very high predation
levels on reptiles that can constitute more than 70% of cat diet during several months.
The increased human activity on the three, already reported by Vasconcelos (2013) also contributes to
increase the danger of introducing new species, either mammals (all islands are currently rat free, and
Branco and Raso have no mammal species), or other introduced reptiles that predate on the local
endemics.

4.4

Species current status

During this project 362 transects of 100m were made in Santa Luzia () and 25 on Raso to map
distribution and calculate abundance indexes for the species present. The main result of this survey was
the absence of Hemydactylus bouvieri from Santa Luzia after extensive prospecting in suitable habitat,
suggesting that the population of this species is decreasing or even disappearing. It is also important to
mention that the continued absence of Chioninia coctei in Branco after an expedition orientated to its
survey with traps and motion sensor cameras does not implicate the confirmation of the extinction, but
that further prospections are necessary.
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Figure 14: Reptile transects on Santa Luzia (light green – diurnal; dark green – nocturnal

4.4.1

Chiononia coctei

The team made a three day expedition to Branco islet to try to detect the presence of this species in
August 2014. Twenty-four traps of three different types (camera traps, Sherman traps and bucket traps)
were deployed for two nights in a total of 48 trap/night without any detection (Figure 15,). Two transects of
1 Km were made with special care in prospecting likely areas with binocular, also without success (Figure
16).
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Figure 15: Trap locations on Branco

Figure 16: Reptile transects on Branco
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4.4.2

Chiononia stangeri

The species was widespread in Santa Luzia and more abundantly near the areas where fishermen
usually camp. It was detected in 24% of the transects (81 diurnal and 7 nocturnal, n=362) and the mean
number or animals per transect was 0,58 (min 1, max 19).

Figure 17: Chioninia stangeri distribution on Santa Luzia.

4.4.3

Hemidactylus bouvieri razoensis

This small endangered gecko was never found in Raso or Santa Luzia after several direct prospections
targeting this species. It was last observed in Santa Luzia in 2012 (Vasconcelos 2013).
4.4.4

Tarentola gigas

Species very abundant in Raso and Branco. All the traps set in Branco for Chioninia coctei captured
individuals of this species and in the case of the four bucket traps the number of individuals captured
varied between 12 and 21 in each trap (the traps were full and any other individual caught would have
escaped, Figure 18). There were no abundance indexes calculated for this species, since it was not
present in Santa Luzia.
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Figure 18: Bucket trap with Tarentola gigas

4.4.5

Tarentola raziana

The species was widespread in Santa Luzia and present in every habitat. Mean number or animals per
transect in 2013 was 0,48 and it was present in 26,5% of the transects (66 nocturnal and 30 diurnal,
n=362). The population was not monitored in 2014 or 2015, but it is suspected to be declining due to the
reduced number of animal observed.
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Figure 19: Tarentola razoensis distribution on Santa Luzia

4.5

Recommendations

It is extremely difficult to confirm the absence of reptile taxa from a given area and so we do not
recommend any reintroduction to recover local populations Also, as all the species present have suffered
strong isolation and its taxonomy is under continuous review, any possibility to increase genetic pollution
should be avoided. The major threats should be eliminated or strongly diminished and the populations
should be better studied. If any populations of Hemidactylus bouvieri or Chioninia coctei are found the
possibility to develop artificial breeding programs should be considered. Those could serve to recover the
species after the threats are removed from the respective islands.
•

Cat removal from Santa Luzia. This is considered the main threat to the reptile species in the MPA
and eradication should be implemented as soon as possible. Strong monitoring programs should be
implemented after the eradication to try to detect populations of Hemidactylus bouvieri and the
evaluation of the other species present.

•

Increase efforts in Branco islet to detect possible isolated populations of the Cape Verde Giant Skink
and to increase the knowledge on the other reptile species present.

•

Establish biosecurity and rapid response in the event of non-native reptile being detected in the
islands.
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5.

SUMMARY

This report details a series of restoration options for Santa Luzia. A number of these approaches are
expensive and perhaps prohibitively so. This raises the scenario where managers need to take a
pragmatic and affordable approach to restoration. The ideal scenario would be removal of both cats and
mice, and also rats if they are present. Although the removal of mice proved technically achievable and
possible in similar sized islands elsewhere, in Cabo Verde the conditions necessary for a successful
operation of this kind are not met (social, political, economic or legal) even if the costs involved could be
supported.
Therefore, the recommendation of this report is to remove cats from the Santa Luzia and instigate a
reintroduction programme for Razo Lark. A programme of research will be required once the Razo Lark
has been reintroduced to Santa Luzia to ensure that mice are not imposing a significant predatory
pressure on the species. If required, mouse control measures should be started around key Razo Lark
breeding areas or any other measures necessary taken according to the results of the future monitoring in
the intervention areas.
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APPENDICES
APPENDIX 1: COST ESTIMATE FOR MICE ERADICATION
ITEM

DETAILS

ESTIMATED
COST €

Bait Production & Delivery:
Non-toxic bait for bucket calibrations
– production, plus freight, travel and
labour

1 tonne @ $3,400 NZ, plus freight, 2x2 persondays, travel costs

Bait production
Contract and/or transport costs –
monitoring of production
Bait insurance
Transport of bait to port (NZ)
Transport NZ to Cabo Verde

107.28 tonnes @ £2000 per tone
NZ contractor

Road transport of bait buckets and
other supplies to port (NZ)
Shipping of bait buckets (and other
equipment) NZ to Cabo Verde
Customs costs, Cabo Verde
Bait transport in Cabo Verde

Storage, Cabo Verde

3,070 €

263,452 €
3,684 €

Best estimate
c. £130 per tonne
c.£300 per tonne (in 8 x 40 foot containers)

3,684 €
17,124 €
39,518 €
1,228 €

8 x 40 foot container (1 needed)

3,684 €

From ship to warehouse to ship incl truck and
forklift hire and labour to load pods.
2

Warehouse rental (minimum 400m ) for up to
three months, plus any bait protection
(environmental and security) costs.

Subtotal
Staff:

unknown
6,139 €

12,279 €

353,860 €

Experienced Project Manager
Assistant Project Manager
Chief Pilot

Full time 2 years
Full time c.18 months
To be included in helicopter contract

Contract pilots
Helicopter ground staff
GIS specialist
Aviary construction, bird husbandry
(wages)

To be included in helicopter contract
To be included in helicopter contract
Full time 5 months (includes training)
Depends on timing of boats. Up to 12 months.

147,344 €
92,090 €
0€
0€
0€
25,540 €
49,115 €
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ITEM

DETAILS

Aviary assistant

Depends on timing of boats. Up to 12 months.

ESTIMATED
COST €
41,748 €

Cook

Roster for daily duties, c.110 days @ £ 90/day

12,156 €

Bait loaders/general hands
Other staff costs – Pre trip medical
and dental tests.
Food
Subtotal
Flights & Transport:

10 local persons @ £ 200 each
£ 200/person x 20

121,559 €
4,911 €

20 people x 100 days

24,557 €
519,021 €

PM from home to Cabo Verde
and/or Lisbon – planning stages
Planning visit to Santa Luzia by PM
and CP
Various staff to Cabo Verde
Subtotal
Cabo Verde costs:

4 return flights and accommodation

8,595 €

2 return air tickets to Cape Town and Agulhas
tickets to Gough, year prior.
10 return flights

6,139 €

Accommodation & meals
Vehicle hire or taxis
Bait pod construction
Subtotal
Helicopters:

100 person-nights @ £60 /night

Hire of helicopters
Bait buckets, DGPS ground station
(if needed)
Jet A1 Fuel

Up to 2 helicopters
To be included in helicopter contract

Fuel and containers, for bait bucket
spinners
Tie-down system installation
Subtotal
Ship

c. 300 litres petrol

Hire of ship

c.300 pods @ £100

Sufficient for 117 flying hours:
(= £92 per drum x 138 litre drums) plus 20%
contingency of 27 drums .

Unknown at this stage

Contract to transport all staff and equipment to
Cabo Verde and return. Price based on a
similar operation at Macquarie Island.

Subtotal
Human Health Issues

7,367 €
1,228 €
36,836 €
45,431 €
613,935 €
0€
18,639 €

1,228 €
1,228 €
635,030 €
1,473,444 €

1,473,444 €

Water supplies

Extra water storage tanks and filters.

Other

Measures yet to be established.

Subtotal

14,734 €
29,469 €

6,139 €
unknown
6,139 €
74

ITEM

DETAILS

ESTIMATED
COST €

Wildlife Mitigation Issues
Aviculturalist flights + 1
Aviary construction (materials)
Avicultural supplies

Year prior to bait operation

Collection and analysis of non-target
kills
Subtotal
Portable Hut

Collection, storage, transport and analytical
costs

Hut
Cooker and gas bottle
Water containers
Mattress

1 hut
X1

Cooking utensils
Anemometer
Piles and tie down equipment
Subtotal
Field & Office Equipment

Plates pots knives and forks etc
For checking wind speed

Laptops x 2
Desktop x 1
Printer/photocopiers x 2
General office stationery
Satellite phone (and calls)
Whiteboards
VHF radios

(incl. bird food, capture nets and traps,
transport boxes)

1,842 €
24,557 €
5,525 €

1,228 €
33,152 €

X 2 plus spare Thermarests

X2
4 radios @ £300, plus spare batteries,
charging unit, 2 x headsets.

9,823 €
246 €
860 €
491 €
246 €
123 €
1,228 €
13,015 €
2,456 €
1,228 €
1,228 €
614 €
6,139 €
246 €
1,842 €

Portable VHF base station

Portable radio with repeater, waterproof
casing, batteries, chargers.

3,684 €

Field equipment

(tarpaulins, ratchet tie-downs, water
containers, waterproof plastic bins, etc)

1,228 €

Safety clothing & footwear

coveralls, rubber boots, eyewear, hard-hats
plus disposable face masks, earplugs, gloves
etc

1,842 €
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ITEM

DETAILS

Thermal/waterproof clothing

Set of thermals plus over trousers and raincoat
for project team

Cordless drills
Basic tool kit

5 @ £50 for dismantling bait pods
hammer, screwdrivers, wire-cutters, etc

Ratchet tie downs and anchors

For securing bait pods and fuel drums together
and to the ground.
Torches, GPS
2 x handheld
Food storage bins

Batteries
GPS
Mouse proof containers
Subtotal
Post Operation:

ESTIMATED
COST €
6,139 €

307 €
246 €
2,456 €
246 €
737 €
1,228 €
31,863 €

Return of bait buckets, etc to
location

3,684 €

Airfares, accommodation etc for
debriefs
Subtotal
Post-operational Monitoring

4,298 €

Tracking tunnels
Tracking cards
Snap traps & covers
Wax chew tags (peanut butter)
Bait for traps and tracking tunnels
Wage costs, rodent monitoring

7,981 €
200 tracking tunnels @ £5 ea
1,000 at 50p each
200 traps and 100 covers @ £4 ea.
1000 at £1 each
c.4kg of peanut butter
4 staff x 60 days, plus field allowances @
£120/day

Subtotal
Post-operational Prevention
Permanent bait stations
Bait for bait stations per annum
Santa Luzia, Raso and Branco
Biosecurity Officer

Subtotal
Summary budget
Net total

1,228 €
614 €
982 €
1,228 €
37 €
35,363 €
39,451 €

50 stations @ £ 15
25kg
Permanent part-time position: Costs to be
covered by Cabo Verde Government or grant
from other organisation.

921 €
61 €
0€

982 €
3,188,840 €
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Contingency

10% (to cover unforeseen events, price
changes etc)

Total estimate

ESTIMATED
COST €
318,884 €

3,507,724 €
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APPENDIX 2: ESTIMATED BAIT REQUIREMENTS FOR MICE ERADICATION
Bait application 1
Land Type

Baiting Regime

Entire island

Area
(ha)
3,500

Coastline

312

Internal cliffs

c.500

Portable
huts/camps

2
huts/cam
s

8kg/ha using deflector bucket. A coastline buffer is
essential in aerial operations (and highly
recommended for hand-broadcasting) in order to
ensure no gaps occur at the end of each cross-island
bating transect. The pilot must make the decision on
when to stop baiting. Too soon and there is a gap, too
late and the bait enters the sea and is wasted.
8kg/ha – not based on accurate measurement of the
islands internal cliff areas.
Hand-treatment (extra to aerial) 2 bait trays per hut

Expected
repeats
Contingency

64

First drop @ 4 kg/ha swathes 40m apart (50%
overlap) (effective rate 8 kg/ha).

5 repeats @ 4 kg/ha, 2 swathes 80m apart along a 4
km front.
15% of all above bait.

Total bait requirement

Tonnes
of bait
28

Flying
Hours
28

2.5

2.5

4

4

<0.02

0

1.3

1.3

5.37

5

41.20

41

Tonnes
of bait
28

Flying
Hours
28

Table 8.1: Bait application 2
Land Type

Baiting Regime

Entire island

Area
(ha)
3,500

Coastline

312

2.5

2.5

Internal cliffs

c.500

4

4

Portable huts

3 huts

8kg/ha using deflector bucket – A coastline buffer is
essential in aerial operations (and highly
recommended for hand-broadcasting) in order to
ensure no gaps occur at the end of each cross-island
bating transect. The pilot must make the decision on
when to stop baiting. Too soon and there is a gap, too
late and the bait enters the sea and is wasted.
4.5kg/ha – not based on accurate measurement of
the islands internal cliff areas.
Hand-treatment (extra to aerial) 2 bait trays per hut

<0.03

0

Expected
repeats

64

5 repeats @ 4 kg/ha, 2 swathes 80m apart along a 4
km front.

1.3

1.3

First drop @ 2.25 kg/ha swathes 40m apart (50%
overlap) (effective rate 4.5 kg/ha).

78

Contingency
Total bait requirement

15% of all above bait.

5.37
41.20

41
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Table 5: Summary of mean times to
onset of clinical signs of toxicosis,
duration of key symptoms during
sickness behaviour, and time to
death in possums following
ingestion of poison baits from 4
separate publications (adapted
from Eason et al. 2012 with data
included for PAPP) Toxin

Mean
time until
onset of
sickness

Sickness behaviour

Mean
duration

Mean
time
until
death

Reference

Cyanide

3 min

15 min

18
min

Gregory et
al.
1998

PAPP
Zn3P2
1080

<45 min
1.5 h
Approx 2
h

30‐60
min
2.4 h
9h

40‐80
min
4.0 h
5h

Eason et
al.2012
Littin et al.
2009

Phosphorus paste
Brodifacoum

6h
14d

Ataxia, impaired co‐
ordination,
breathlessness,
muscular spasms‐
unconscious after 6.5
minutes.
Lethargy
Vomiting, epigastric
pain, ataxia
breathless
Anorexia, ataxia,
occasional retching,
spasms,
breathlessness,
laboured breathing
Retching, vomiting,
hunched posture,
intermittent
repositioning, ataxia
Reduced feeding,
ataxia, hemorrhages,
prolonged lying down

19 h
7d

25 h
21 d

O’Connor
et al. 2007
Littin et al.
2002

80

