Cotinga 29

Critical problems for bird conservation in the Galapagos Islands

David A. Wiedenfeld and Gustavo A. Jiménez-Uzcategui
Received 31 May 2007; final revision accepted 14 January 2008

Cotinga 29 (2008): 22-27

La avifauna de Galdpagos tiene un 50% de endemismo a nivel de especies y subespecies, tipico de
archipiélagos aislados. Muchas aves de Galdpagos estdn amenazadas de extincién. Aunque varias
especies se reconocen como amenazadas por UICN, otras no son reconocidas. En Galdpagos, la
lista de aves amenazadas incluye 16 especies, subespecies y/o poblaciones. Entre ellas, el Pinzén de
Manglar Camarhynchus heliobates y Cucuve de Floreana Mimus trifasciatus tienen poblaciones
inferiores a 100 individuos. Los problemas de las especies amenazadas son la pérdida y
fragmentacion del hébitat, ingreso de especies introducidas que compiten por hébitat o alimento,
depredadores o vectores de enfermedades, desastres naturales, pérdida de diversidad genética,
actividades humanas como la pesca, agricultura y turismo sin medidas precautelares y el calen-
tamiento global. Estas amenazas afectan a varias especies en forma especifica o grupal.

The avifauna of the Galapagos Islands is quite
small compared to that of an equal-sized area on
the Ecuadorian mainland, with only 88 breeding or
regular migrant species. However, a high
proportion (¢.50%) of these is endemic, either at the
species or subspecies level®®. As is typical of island
systems with a restricted land area and high
endemism, many of these species are threatened
with extinction.

Threats for terrestrial species are often
different from those affecting marine species. For
terrestrial species, threats often derive from their
very limited distributions, simply as a result of the
small land area of the islands, only c.45,600 km? in
aggregate®®. Most terrestrial species do not even
occur across this whole land area, but are restricted
to single or a few islands, thereby having very small
actual ranges. Marine species often face threats
unrelated to range size, but rather to exploitation
(at sea) or predation (at nesting sites).

The TUCN Red List includes 13 Galdpagos
species. The IUCN, however, does not evaluate
subspecies or populations, and its taxonomy is not
always the most recent. Following the up-to-date
taxonomy of the South American Classification
Committee of the American Ornithologists’ Union?’
and including also Galdpagos endemic subspecies
results in a list of 16 taxa or populations considered
threatened within the Galdpagos archipelago, as
will be discussed below.

Threats to Galapagos avifauna

Habitat loss. Because 96.7% of the land area of
Galdpagos is protected by the Galapagos National
Park?®, habitat loss is not a significant issue for
most lowland terrestrial species. However, much of
the non-protected area include the most restricted,
vulnerable areas in the humid highlands. These
highland habitats have been disproportionately
affected by agriculture, including domestic grazing,

and introduced pest plants and animals. Plant
communities have been severely damaged by
introduced feral goats Capra hircus and donkeys
Equus asinus.

Introduced species. Introduced vertebrates are
mainly predators that affect bird populations in
three ways: killing adult birds (e.g., cats Felis catus
on many species, or dogs Canis familiaris and pigs
Sus scrofa on flightless or nesting species);
destroying nests and young (cats, dogs, black rat
Rattus rattus and Smooth-billed Ani Crotophaga
ani); or competing for food (probably rats'®). On the
other hand, introduced plant pests affect Galdpagos
birds through habitat alteration, including
crowding out bird food species or loss of nesting
habitat. Introduced invertebrates may affect birds
in two ways: competition for food or habitat
alteration (for example, the cottony cushion scale
Icerya purchasi®) or as parasites and vectors of
diseases. These include current known threats of
Philornis downsi, a bot-fly parasite affecting
nestlings'"®” and Avipox®. Other potential disease
threats include West Nile Virus?, avian influenza,
avian malaria and others®. These diseases and
parasites may Kkill adults or nestlings outright,
make birds more susceptible to predators, or may
reduce breeding success.

Natural disasters. Because of small population
sizes of many of these threatened groups, natural
disasters such as severe El Nino events and large
volcanic eruptions may be significant to Galapagos
species.

Loss of genetic diversity. Small and/or isolated
populations may be threatened by inbreeding and
loss of genetic diversity.

Other human activities. Fishing techniques,
especially long-lining, are hazardous for many
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seabirds which inadvertently get caught on hooks.
Human-caused catastrophes such as petroleum
spills?®® and other pollution or brush fires may also
pose significant threats. In addition, development
of land for housing, tourist facilities or agriculture
can cause habitat loss. This is especially significant
in the highlands of the larger islands, where native
habitats are already under pressure from
introduced species.

Global climate change. Possibly the most
significant threat from global climate change is its
potential to affect the frequency and severity of El
Nifio-Southern Oscillation events. El Nino may
severely affect marine species, whereas the cool
phase of the oscillation (La Nifa events) affects
terrestrial species®®®®. In addition, sea level rise
attributable to global warming may damage coastal
habitats such as mangroves and lagoons.

Species accounts

Criteria for including species, subspecies or
populations in the following accounts are: 1) fewer
than 1,500 individuals in the population; 2)
breeding population restricted to a single island; or
3) small but unknown population and probably
declining. There are 16 species, subspecies or
Galdpagos populations meeting at least one of
these criteria. These species and the threats they
face are discussed below. A summary of the threats
is presented in Table 1.

Galapagos Penguin Spheniscus mendiculus and
Flightless Cormorant Phalacrocorax harrisi

Because of their small population sizes, these two
species (Fig. 1 for Flightless Cormorant) are
threatened by natural disasters, especially El Nifio
events®, loss of genetic diversity and human
activity (fishing). Introduced predators, especially
cats, dogs and rats may be a threat, especially to
nesting penguins®.

Woaved Albatross Phoebastria irrorata

Almost the entire population breeds on a single
island, Espafiola (Fig. 2)). The principal threat,
however, is mortality due to long-line fishing and
directed fishing off the Peruvian coast®. Some long-
lining is permitted in the Galdpagos Marine
Reserve®. The species is also affected by introduced
mosquitoes during the breeding season®.

Galapagos Petrel Pterodroma phaeopygia

Threats exist both on land and at sea, where they
also face long-lining as the primary threat. On land,
habitat alteration by introduced plants (blackberry
Rubus spp. and quinine trees Cinchona pubescens),
habitat loss to development, predators, and
construction of towers and powerlines threaten
nesting petrels”?!,

Greater Flamingo Phoenicopterus ruber

Although not globally threatened™, it is considered
as threatened in Ecuador'®?!. The Galdpagos
population is quite small, between 320 and 550
individuals'. Threats include predation by pigs and
other introduced species.

Galapagos Hawk Buteo galapagoensis

In recent years Galdpagos Hawk® has benefited
from an increased food supply (carrion) resulting
from goat eradication efforts’. However, it faces
continued persecution by humans on inhabited
islands, especially in the agricultural zones.

Galapagos Rail Laterallus spilonotus

The main threat to this marginally flightless
species’ is probably habitat loss through
conversion by the introduced plants Cinchona
pubescens (Santa Cruz) and Rubus niveus, but may
include loss of habitat to agriculture activity as
well'?, and threats from introduced predators,
especially cats.

American Oystercatcher Haematopus palliatus
galapagensis

This endemic subspecies—therefore not evaluated
by IUCN™—has a very small population, probably
fewer than 500 individuals, which almost certainly
has never been much larger. Introduced predators
may affect this ground-nesting species.

Lava Gull Leucophaeus fuliginosus

The current population of Lava Gull (Fig. 3) is
probably smaller than the 800 individuals
estimated by Snow & Snow® in the late 1960s. An
estimate for southern Santa Cruz Island!, where
one of the larger populations exists, resulted in 81
individuals. The IUCN lists the species as
Vulnerable, which probably understates the
seriousness of its status.

Vermilion Flycatcher Pyrocephalus rubinus nanus and
P. r. dubius

Populations of the two Galdpagos subspecies, P. .
nanus and P. r. dubius, are quite small and
apparently declining; the species is already extinct
on San Cristébal®®. However, the reasons for the
decline are unclear.

Galapagos Martin Progne modesta

This is possibly the least-known species in
Galapagos. Its population is very small, probably
much fewer than 500 individuals and the species
can only be found consistently at a few sites®. It is
listed by the IUCN as Vulnerable, but the species’
scarcity and probable decline might warrant
Endangered status. Threats may include
introduced diseases or parasites, and possibly
introduced predators such as rats.
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Table 1. List of threats. Known threats are indicated by a ¢; those threats not well known but suspected are marked ‘2. Threat
category from IUCN'* CR (Critically Endangered), EN (Endangered), VU (Vulnerable), LC (Least Concern).
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Figure |. Flightless Cormorant Phalacrocorax harrisi on nest,
Cape Douglas, Fernandina Island, Galapagos, 8 September
2002 (David A. Wiedenfeld)

Puerto Ayora, Santa Cruz Island, Galapagos, 6 May 2005
(David A. Wiedenfeld)

Floreana Mockingbird Mimus trifasciatus

The Floreana Mockingbird (Fig. 4) probably
numbers no more than 150 individuals, and the
most recent surveys revealed a sharp decline in
2006 followed by a partial recovery in 20078, It is
now confined to two small islets. The accidental
introduction of predators must be avoided as they
could deplete its small population rapidly. The
introduced fly parasite Philornis downsi is known
from both islets®, whilst avian pox has also been
recorded®. Other potential threats include
introduced Smooth-billed Ani Crotophaga ani,
prolonged droughts and inbreeding as there is
apparently no gene flow between the two islets.

San Cristébal Mockingbird Mimus melanotis

The population of the San Cristébal Mockingbird is
unknown, but is at most only a few thousand birds,
all restricted to one island.

Figure 2. Waved Albatross Phoebastria irrorata, Cevallos Point,
Espafiola Island, Galédpagos, | June 2003 (David A.
Wiedenfeld)

Figure 4. Floreana Mockingbird Mimus trifasciatus, Champion
Island, Galdpagos, 21 May 2004 (David A. Wiedenfeld)

Espaiiola Mockingbird Mimus macdonaldi

The species is restricted to a single island, but one
with no introduced mammalian predators'®, and
Philornis downsi has apparently not yet reached
the island®’. Because Espafiola has no consistent
fresh water, prolonged drought can cause
significant mortality.

Medium Tree-Finch Camarhynchus pauper

The population size of the Medium Tree-Finch is
unknown but probably very small, as the species is
restricted to Floreana Island. IUCN lists the
species as Vulnerable, but its small population size
and significant threats suggest upgrading it to
Endangered.

Mangrove Finch Camarhynchus heliobates

The Mangrove Finch is one of the most endangered
species in the world. Its population is fewer than
100 individuals, possibly as few as 50, restricted to
only two sites with a total of c.12 ha on Isabela
Island’. With a population size so small, the
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Mangrove Finch faces threats from nearly
everything; avian diseases and introduced
predators have been reported, whilst catastrophic
events may prove disastrous.

Discussion

Although the Galdpagos Islands have to date lost
no bird species to extinction®, a significant
percentage of the Galdpagos avifauna is
threatened?’. The main threats are introduced
mammalian predators, parasites, diseases and
invasive plants. The combination of very small
populations of many Galdpagos species (several
probably never occurred in very large numbers)
combined with their oceanic-island naiveté* means
Galdpagos birds often have a perilous population
status. Even though the Galdpagos National Park
Service and Charles Darwin Foundation have made
strong conservation efforts in the Galapagos,
problems remain and in many cases the threats
have grown'?. Species with such restricted ranges
and small populations can never be assumed to be
beyond threat. Conservationists must continue
their efforts to solve the difficult and thorny
problems to protect such unique species as those
found in the Galapagos Islands.

Acknowledgements

We thank all of the wardens of the Galapagos National
Park Service, volunteers, scholarship students and
personnel of the Charles Darwin Research Station,
and scientists of various universities, who between
them have helped acquire information on the birds of
Galdpagos and the threats they face. Galdpagos
Conservancy, Friends of Galdpagos—Switzerland,
Galdpagos Conservation Foundation, GEF Project
ECU/00/G31, St Louis Zoo, University of Missouri, Sea
World, the Japan Embassy, Swarowski and others have
financed studies of birds; without their support it
would not have been possible to complete this study.
We also express our appreciation to the Galapagos
National Park Service for allowing us to work on the
islands, and to the Charles Darwin Foundation and
Charles Darwin Research Station for logistical
support. Juan Freile and Tatiana Santander helped to
improve the manuscript.

References

1. Aguirre, D. (2007) Aspectos etoldgicos, influencia
antropogénica y distribucion de la Gaviota de
Lava (Larus fuliginosus), una especie endémica
del archipiélago de Galdpagos. Tesis de
Licenciatura. Quito: Univ. Central de Ecuador.

2. Anderson, D. J. & Fortner, S. (1988) Waved
Albatross egg neglect and associated mosquito
ectoparasitism. Condor 90: 727-729.

3. Anderson, D. J., Huyvaert, K. P., Apanius, V.,
Townsend, H., Gillikin, C. L., Hill, L. D., Juola, F.,
Porter, E. T., Wood, D. R., Lougheed, C. & Vargas,
H. (2002) Population size and trends of the

10.

11.

12.

13.

14.

15.

16.

Waved Albatross Phoebastria irrorata. Marine
Orn. 30: 63-69.

Bollmer, J. L., Kimball, R. T., Whiteman, N. K,
Sarasola, J. H. & Parker, P. G. (2006)
Phylogeography of the Galapagos Hawk (Buteo
galapagoensis): a recent arrival to the Galapagos
Islands. Mol. Phyl. & Evol. 39: 237-2417.

Campbell, K., Donlan, J., Cruz, F. & Carrién, V.
(2002) Eradication of feral goats Capra hircus
from Pinta Island, Galapagos, Ecuador. Oryx 38:
328-333.

Causton, C. E., Peck, S. B., Sinclair, B. J., Roque-
Albelo, L., Hodgson, C. J. & Landry, B. (2006)
Alien insects: threats and implications for
conservation of Galdpagos Islands. Ann. Ent. Soc.
Amer. 99: 121-143.

Cruz-Delgado, F. (2006) Estudio ornitologico del
Petrel de Galdpagos para el proyecto edlico en
Santa Cruz y Baltra. In: Jiménez-Uzcategui, G.
(ed.) Estudio biolégico en Santa Rosa, EI Camote,
Isla Santa Cruz previo a la colocacion del parque
eblico. Unpubl. rep. Puerto Ayora: Fundacién
Charles Darwin, ERGAL & Servicio Parque
Nacional Galdpagos.

Cruz-Delgado, F. & Wiedenfeld, D. A. (2005) Report
of results of the ornithological study of the
Galdpagos Petrel on Cerro Tropezén, San
Cristébal Island, July-October 2004 and
February—-March 2005. Unpubl. rep. Puerto
Ayora: Fundacion Charles Darwin, e7 Fund &
Servicio Parque Nacional Galapagos.

Curry, R. L. (1985) Breeding and survival of
Galdpagos mockingbirds during El Nifo. In:
Robinson, G. & del Pino, E. M. (eds.) El Nifio en
las Islas Galdpagos: el evento de 1982-1983.
Quito: Fundaciéon Charles Darwin.

Dvorak, M., Vargas, H., Fessl, B. & Tebbich, S.
(2004) On the verge of extinction: a survey of the
Mangrove Finch Cactospiza heliobates and its
habitat on the Galapagos Islands. Oryx 38: 1-9.

Fessl, B. & Tebbich, S. (2002) Philornis downsi—a
recently discovered parasite on the Galapagos
archipelago—a threat for Darwin’s finches? Ibis
144: 445-451.

Gibbs, J. P., Shriver, W. G. & Vargas, H. (2003) An
assessment of a Galapagos Rail population over
thirteen years (1986-2000). J. Field Orn. 74:
136-140.

Granizo, T., Pacheco, C., Ribadeneira, M. B.,
Guerrero, M. & Sudrez, L. (2002) Libro rojo de las
aves del Ecuador. Quito: SIMBIOE, Conservation
International, EcoCiencia, Ministerio del
Ambiente & IUCN.

TUCN (2007) 2007 IUCN Red List of Threatened
Species. Available at: www.iucnredlist.org.

Jiménez-Uzcategui, G. (2002) Enfermedades
bacterianas, viricas, micéticas y parasitarias que
posiblemente pueden afectar a las aves silvestres
de Galapagos. Unpubl. rep. Puerto Ayora:
Fundacién Charles Darwin & Servicio Parque
Nacional Galapagos.

Jiménez-Uzcategui, G. (2006) Censo de Cucuve de
Floreana Nesomimus trifasciatus 2006. Unpubl.

26



Cotinga 29

Critical problems for bird conservation in the Galdpagos Islands

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

rep. Puerto Ayora: Fundacién Charles Darwin &
Servicio Parque Nacional Galdapagos.

. Jiménez-Uzcategui, G. (2006) Censo parcial de
Flamencos Phoenicopterus ruber 2006. Unpubl.
rep. Puerto Ayora: Fundacién Charles Darwin &
Servicio Parque Nacional Galdpagos.

Jiménez-Uzcategui, G. (2007) Censo de Cucuve de
Floreana Nesomimus trifasciatus 2007. Unpubl.
rep. Puerto Ayora: Fundacién Charles Darwin &
Servicio Parque Nacional Galdpagos.

Jiménez-Uzcategui, G., Carrién, V., Zabala, J.,
Buitrén, P. & Milstead, B. (2007) Estado de
vertebrados introducidos en Galdpagos. In:
Informe Galdpagos 2006-2007. Puerto Ayora:
Fundacién Charles Darwin, Servicio Parque
Nacional Galapagos & INGALA.

Jiménez-Uzcategui, G., Mangel, J., Alfaro-
Shigueto, J. & Anderson, D. J. (2006) Fishery
bycatch of the Waved Albatross Phoebastria
irrorata, a mneed for implementation of
agreements. Galdpagos Res. 64: 7-9.

Jiménez-Uzcétegui, G., Milstead, B., Marquez, C.,
Zabala, J., Buitréon, P., Llerena, A., Salazar, S. &
Fessl, B. (2007) Vertebrados de Galdpagos: estado
de amenaza y acciones de conservacién. In:
Informe Galdpagos 2006-2007. Puerto Ayora:
Fundacién Charles Darwin, Servicio Parque
Nacional Galapagos & INGALA.

Junta de Manejo Participativo (2005) Boletin
informativo de la Junta de Manejo Participativo
de la Reserva Marina de Galdpagos, 22 diciembre
2005. Puerto Ayora: Junta de Manejo
Participativo.

Kilpatrick, A. M., Daszak, P., Goodman, S., Rogg,
H., Kramer, L. D., Cedefio, V. & Cunningham, A.
(2006) Predicting pathogen introduction: West
Nile virus spread to Galapagos. Conserv. Biol. 20:
1224-1231.

Livezey, B. C. (2003) Evolution of flightlessness in
rails (Gruiformes: Rallidae): phylogenetic,
ecomorphological, and ontogenetic perspectives.
Orn. Monogr. 53. Washington DC: American
Ornithologists’ Union.

Lougheed, C. W., Edgar, G. J. & Snell, H. L. (2001)
Biological impacts of the Jessica oil spill on the
Galdpagos environment: preliminary report.
Unpubl. rep. Puerto Ayora: Fundacién Charles
Darwin.

Perry, R. (1984) The islands and their history. In:
Perry, R. (ed.) Key environments Galapagos.
Oxford: Pergamon Press.

Remsen, J. V., Cadena, C. D., Jaramillo, A., Nores,
M., Pacheco, J. F., Robbins, M. B., Schulenberg, T.
S., Stiles, F. G., Stotz, D. F. & Zimmer, K. J. (2007)
A classification of the bird species of South
America. Available at: www.museum.lsu.edu/
~Remsen/SACCBaseline.html.

Snow, B. K. & Snow, D. W. (1967) Observations of
the Lava Gull Larus fuliginosus. Ibis 111: 30-35.

SPNG (2007) Ubicacién geogréfica. Parque
Nacional Galapagos Ecuador. Available at:
www.galapagospark.org/png/interna.php.

30.

31.

32.

33.

34.

35.

36.

37.

38.

Thiel, T., Whiteman, N., Tirapé, A., Baquero, M. L.,
Cedeno, V., Walsh, T., Jiménez-Uzcétegui, G. &
Parker, P. (2005) Identification of canary pox-like
viruses infecting endemic birds in the Galapagos
Islands. J. Wildl. Dis. 41: 342-353.

Valarezo, J. C. (2006) Redescubriendo el habitat del
Petrel de Galdpagos (Pterodroma phaeopygia).
Bol. Soc. Antioqueria Orn. 16: 70-79.

Vargas, H. (2006) The ecology of small populations
of birds in changing climate. PhD dissertation.
Oxford: University of Oxford.

Vargas, H., Harrison, S., Rea, S. & Macdonald, D.
W. (2006) Biological effects of El Nifio on the
Galapagos Penguin. Biol. Conserv. 127: 107-114.

Vinueza, C. L. & Wiedenfeld, D. A. (2003) Censo de
pingiiinos en Puerto Villamil-Isabela. Unpubl.
rep. Puerto Ayora: Fundacién Charles Darwin.

Wiedenfeld, D. A. (2003) Floreana Mockingbird
survey 2003. Unpubl. rep. Puerto Ayora:
Fundacién Charles Darwin & Servicio Parque
Nacional Galapagos.

Wiedenfeld, D. A. (2006) The avifauna of the
Galapagos Islands, Ecuador. Checklist 2: 1-217.
Wiedenfeld, D. A., Jiménez-Uzcategui, G. A., Fessl,
B., Kleindorfer, S. & Valarezo, J. C. (2007)
Distribution of the introduced parasitic fly
Philornis downsi (Diptera, Muscidae) in the
Galapagos Islands. Pacific Conserv. Biol. 13:

14-19.

Wikelski, M., Foufopoulos, J., Vargas, H. & Snell,
H. (2004) Galapagos birds and diseases: invasive
pathogens as threats for island species. Ecol. Soc.
9: 5.

David A. Wiedenfeld
American Bird Conservancy, PO Box 249, The Plains,
Virginia 20198, USA. E-mail: dwiedenfeld@abcbirds.org.

Gustavo A. Jiménez-Uzcategui
Estacion Cientifica Charles Darwin, Puerto Ayora,
Galapagos, Ecuador. E-mail: gjimenez@fcdarwin.org.ec.

27





