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Abstract

Without regular monitoring a rare species may slip into extinction unnoticed. We report a possible case from the Galapagos
archipelago. The warbler finch (Certhidea fusca) has not been recorded by scientists on Isla Floreana in recent years, and we have
been concerned about its status. On a two-day visit to prime habitat in the breeding season of 2004 we used playback of warbler
finch song and calls recorded on another island to stimulate an approach of local birds. We failed to find a single warbler finch,
whereas we encountered numerous small tree finches (Camarhynchus parvulus), medium tree finches (C. pauper) and yellow warblers
(Dendroica petechia). Searches in 1979, 1983, 1997 and 1999 were also unsuccessful. Our continuing failure to find any warbler
finches indicates the species must be extremely rare on the island, if not actually extinct. We discuss possible reasons for their demise
and draw attention to other species that could be heading in the same direction.
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1. Introduction

Monitoring programs are designed to keep watch on
potentially endangered species so that if numbers show
signs of decreasing to dangerously low levels a program
of management can be designed and implemented
(Dunn, 2002; Impey, 2002; Thorbjarnsson et al., 2002;
Thomas et al., 2004). Vast numbers of species are not
monitored because it is too costly to do so, or they are
believed to be in no danger of extinction, or because they
are in relatively inaccessible habitats, or they are small,
inconspicuous and difficult to find, or they are not even
known to science. A challenging task for conservation
biologists is to determine when a species deserves the
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scrutiny of regular monitoring. Species living in remote
areas that are difficult to reach present the greatest chal-
lenge (Pimm et al., 1994; Mellinck et al., 2002) because in
the absence of frequent observation a species may slip
into oblivion unnoticed. In this article we describe a pos-
sible example, and illustrate the difficulties of both antic-
ipating the fate and assessing its causes.

The warbler finch (Certhidea) of the Galapagos oc-
curs on all major islands and some of the small ones
(Lack, 1947; Grant, 1999) in two genetic lineages desig-
nated Certhidea olivacea and Certhidea fusca (Petren
et al., 1999; also Freeland and Boag, 1999). The popula-
tion on Isla Floreana (C. fusca; Tonnis et al., MS) in the
south of the archipelago was first discovered by the
Webster—Harris expedition in 1897 (Rothschild and
Hartert, 1899). Gifford’s (1919, p. 220) field notes per-
taining to the California Academy of Sciences’ expedi-
tion to the Galapagos in 1905-06 are the most explicit
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about its status at that time: “On Charles [Floreana] it
was rather uncommon. Examples were taken, however,
on all three wvisits, October, February—March, and
May—June; most commonly during the last two. They
were found all over the wooded interior and on the
southern slope of the island, chiefly in lemon and orange
groves.” It was sufficiently abundant at medium and
high elevations to yield a total of 53 specimens to collec-
tors in the decade following its discovery (Swarth, 1931;
Lack, 1945).

For most of the twentieth century since the California
Academy’s expedition its status has been unknown. R.I.
Bowman visited Floreana for two days in September
1957, and returned to the island in January 1962, but
makes no mention of Certhidea, a species of prime inter-
est to him (Bowman, 1983). We have spoken to several
ornithologists who have visited Floreana in the last
half-century, and none have seen it. Tj. DeVries (pers.
comm.) did not see it on six to ten visits in the period
1965-75, R. Perry (pers. comm.) did not see it in the late
1960s, and nor did M.P. Harris (pers. comm.) in 1971.
Steadman (1986), who excavated four sites in the arid
lowlands for fossils, found the bones of seven warbler
finches, but failed to see living warbler finches in the
non-breeding months of June, July and October. A Field
Guide to the Birds of Galdpagos states “The Warbler
Finch [on Floreana] varies greatly in numbers — some
years it is common, others virtually missing’’ (Harris,
1974, pp. 46-47). However this was based on the experi-
ence of the early collectors and not on modern experi-
ence (M.P. Harris, pers. comm.). Possibly it has been
seen, though rarely. Nevertheless, we did not see it on
one-day visits to the agricultural zone and the Scalesia
forests in the vicinity of the central mountain Cerro Pa-
jas in August of 1979 and 1983. Our suspicions about a
population decline were aroused in April 1997 when
three of us searched unsuccessfully for it on three days
in prime habitat at Cerro Pajas and the vicinity of Asilo
de Paz. Therefore two of us returned to the island in
November 1999 to make an extensive search on Cerro
Pajas, aided by playback of tape-recorded song from
the island of Pinta, but again without success. A few
warbler finches may have been present but overlooked
because they can be cryptic in the non-breeding season.
We made a further search in the breeding season of
2004, and this paper describes our attempts to locate it.

2. Methods

We visited the highlands of Isla Floreana in 2004 at a
time when small ground finches and small and medium
tree finches had active nests as well as dependent juve-
niles. On March 3 we searched for Certhidea in the cen-
tral part of the bowl of Cerro Pajas (S 01 17 39, W 090
27 22), extensively on the northern inner slope until just

below the rim, and less extensively on the southern inner
slope. This is the best Scalesia forest remaining on the
island and our coverage of it was complete. At 12 loca-
tions we used playback of C. fusca vocalizations re-
corded on Pinta; song (illustrated in Fig. 2 in Grant
and Grant (2002)) and buzz and squeal (Fig. 5 in Grant
and Grant (2002)). These recordings have been effective
in eliciting responses of both C. fusca and C. olivacea on
other islands (Grant and Grant, 2002, and unpublished),
and the technique has been used successfully in a study
of the rare mangrove finch Cactospiza heliobates (Grant
and Grant, 1997). For example playback of C. fusca
song in 24 territories of C. fusca on Genovesa elicited re-
sponses of residents and in some cases neighbors in all
24 (Grant and Grant, 2002). On March 4 we searched
widely at Finca Cruz (S 01 18 27, W 090 26 22) in guaya-
billo (Psidium) woodland with various mixtures of Cro-
ton scouleri, Zanthoxylum fagara and Tournefortia
species, riparian woodland and copses of Pisonia flori-
bunda and avocado. Two of us used playback at approx-
imately 50-100 m intervals along transects established at
the edge of woodlands as well as at right angles to the
edge. We played recorded songs at 24 locations. On
the same day the other authors played tape-recorded
song opportunistically at Cerro Verde in habitat domi-
nated by the introduced guava, lemon and orange trees.
Our forays into disturbed sub-optimal habitat covered a
very small fraction of the total area of such habitat out-
side the prime area of Cerro Pajas.

3. Results

Certhidea were not seen or heard at any of the sites
visited. At all 36 playback locations except one we ob-
served one or both of the tree finch species. Also present
at 26 locations were yellow warblers. Small ground
finches and large-billed flycatchers (Myiarchus magniros-
tris) were present as well at most of the locations. These
birds responded to playback with agitated flight behav-
ior, but did not fly back and forth above the speaker as
Certhidea do when tested with playback of their own
song (Grant and Grant, 2002). We are therefore confi-
dent that the tape-recordings were successful in attract-
ing birds, and the absence of Certhidea is real and not
attributable to an ineffective technique. We conclude
that warbler finches were not present where we searched
for them, and since there is no better breeding habitat
for them elsewhere on the island as far as we know they
may no longer exist on Floreana.

4. Discussion

The lesson to be learned from the fate of Certhidea on
Floreana is that we should be sensitive to early warnings
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of a species in difficulties. There were three such warn-
ings from Floreana. First, the history of land vertebrates
on the island is one of extinction following human settle-
ment in 1832 (Steadman, 1986). The island was occupied
by humans earlier than any other in the archipelago
(Lack, 1947). Elsewhere it has been found that the longer
an island has been settled the greater is the decline
and loss of indigenous organisms (e.g. Thibault et al.,
2002). The large ground finch (Geospiza magnirostris),
sharp-beaked ground finch (G. difficilis) and Floreana
mockingbird (Nesomimus trifasciatus) were all present
when Darwin visited the island in 1835 but apparently
extinct by the end of the nineteenth century. This should
have been a signal that other species were likely to
follow.

Second, warbler finches on Floreana were not com-
mon when first encountered. Darwin and subsequent
visitors in the next few decades did not collect them or
refer to them in their writings. The Floreana population
was the last of eight taxonomically distinct populations
to be described (as Certhidea ridgwayi) following its dis-
covery in 1897 (Rothschild and Hartert, 1899), but the
next expedition to the island failed to find any (Snod-
grass and Heller, 1904) and concluded they must be rare.
Gifford (1919, p. 220), writing about the experiences of
the last of the collecting expeditions of this era (1905—
00), referred to them as “rather uncommon’. This
should have been a warning of a potentially unsustaina-
ble population on a human-occupied island.

Another, albeit ambiguous, early warning signal was
the presence of apparent hybrids in the collection of
specimens for museums. Swarth (1931) described a
new species (Camarhynchus conjunctus) on the basis of
two specimens from Floreana. They are morphologi-
cally intermediate between Certhidea and Camarhynchus
parvulus (Lack, 1945), and are now thought to be F; hy-
brids or backcrosses (Bowman, 1983; Grant, 1999).
Although avian hybridization with introgression is a
natural process in the Galapagos (Grant and Grant,
1992; Grant et al., 2004), it also occurs under human
influence in other places when habitats are altered and
one of a pair of related populations becomes rare (e.g.
Cade, 1983; Clarke et al., 2001). One outcome is extinc-
tion of the rare species, but persistence of some of its
genes in the other, surviving, species (Grant and Grant,
1982).

Few people could have responded to these warnings.
There are no resident biologists on Floreana, the human
population is about 100 and scientists rarely visit the
island.

4.1. Causes of the decline
When bird populations on islands decline towards

extinction as a result of human activity several poten-
tially causal factors operate simultaneously (Thibault

et al., 2002). This makes it difficult to identify a single
or predominant factor. It is even more difficult to iden-
tify causes retrospectively, as for example with the
Hawaiian honeycreepers in the nineteenth century
(Grant, 1995) or more generally elsewhere on Pacific is-
lands and at earlier times of human influence (Milberg
and Tyrberg, 1993; Pimm et al.,, 1994; Steadman,
1995). In the case of the Floreana warbler finches the
causes were probably complex. Native vegetation on
Floreana was cleared for agriculture and further de-
graded or destroyed by feral cattle, donkeys and alien
plants. Native animals were preyed upon or molested
by cats, rats, dogs and other introduced mammals.

The only relevant comment from an observer a hun-
dred years ago pinpoints predation as a causal factor in
the rarity of warbler finches on Floreana. According to
Rothschild and Hartert (1902, p. 385) “Mr. Beck [a col-
lector] says that perhaps the cats, which are common on
Albemarle [Isabela] and Charles [Floreana] Islands,
have caused the decrease in Certhideae. This, however,
does not agree with the observation that cats as well
as Certhideae are plentiful on Chatham Island [San
Cristobal]; but Beck found a nest which he believed to
be that of a Certhidea 12 ft. [~3.5 m] high on that island,
while they nest quite low on Albemarle and Charles, and
this, Beck thinks, may explain the facts that he ob-
served.” Cats may have depleted the populations of
large ground finches, sharp-beaked ground finches and
mockingbirds in the nineteenth century, and propelled
them towards extinction. All three species on other is-
lands forage on the ground to a large degree and are
approachable. Vulnerability of the much more arboreal
warbler finches is questionable, however, unless the
nests were placed unusually low in the vegetation. On
Santa Cruz Island they build nests at a lower height than
tree finches do (Kleindorfer et al. MS), but typically
above 3 m (unpubl. obs.).

Another possible factor is food. On other islands in
similar habitat the diet of warbler finches is composed
primarily of arthropods obtained from leaf clusters,
bark or epiphytes (Bowman, 1961), supplemented by
occasional nectar. Floreana warbler finches may have
suffered because some components of their diet drasti-
cally declined, perhaps as a result of introduced preda-
tors such as fire-ants (Solenopsis invicta), wasps
(Polistes versicolor and Brachygasta sp.) or unknown
parasitoids. In contrast the small and medium tree
finches have persisted in abundance because their diets
are different; they are largely vegetarian. The diet of
the warbler finch is most similar to that of the yellow
warbler. The absence of yellow warbler fossils suggests
the species may have arrived on Floreana in the last
few hundred years (Steadman, 1986). They are now dis-
tributed throughout the island, and abundant as our
observations showed. Possibly they had a competitive
influence on warbler finches, but this can be only a
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partial explanation of the latter’s decline because on
other islands in the same habitat warbler finches are
abundant in the presence of numerous yellow warblers
(Lack, 1947; Bowman, 1961; Grant and Grant, 2002).

A vparasitic fly (Philornis downsi) that is capable of
killing finch nestlings has recently been discovered in
the Galapagos (Fessl and Tebbich, 2002; Kleindorfer
et al. MS), including Floreana but at relatively low mean
density per nest on that island (S. Kleindorfer, pers.
comm.). It has been present in the Galdpagos since
1981 (Kleindorfer et al. MS). If warbler finches were
present in the 1980s their decline may have been partly
caused by the flies. Solenopsis fire-ants are also potential
killers of nestlings (e.g. Stake and Cimprich, 2003). An
unanswered question about both of these potential mor-
tality agents is why, if either seriously afflicted warbler
finches, they have not done the same to tree finches on
Floreana, or to warbler finches on Santa Cruz island
that has both of them.

4.2. Other species

The population of large tree finches (Camarhynchus
psittacula) on Floreana is possibly endangered. We
failed to see any members of this species on the same five
visits to the island. In September 1957 Bowman (1961)
observed an individual feeding in the highlands, and
tape-recorded another in 1962 (Bowman, 1983, fig.
69). Steadman (1986) did not see it and listed it as pos-
sibly extinct. However three birds were captured in a re-
cent study by Sonia Kleindorfer (pers. comm.), and the
nest of one was found (Kleindorfer et al. MS). The sta-
tus of the species is difficult to assess because it has al-
ways been rare, to judge from the small number of
specimens collected, 17 in total (Lack, 1945), its late dis-
covery in 1888 (Rothschild and Hartert, 1899), and the
fact that an expedition in 1899 failed to find it (Snod-
grass and Heller, 1904). The California Academy of Sci-
ences collectors obtained nine specimens in both the wet
(May) and dry (October) seasons (Swarth, 1931), which
probably indicate residence and not transience a hun-
dred years ago. Its presence in arid and humid zones
(Gifford, 1919) cautions that a more widespread search
throughout the island, with song playback, is needed
to determine its status.

The vegetarian finch (Platyspiza crassirostris) may be
heading in the same direction, as we saw only one indi-
vidual on the fifth and last visit to the island. It was in
the agricultural zone. However birds of this species have
survived on the island, and may continue to do so, by
taking advantage of flowers, fruits and leaves of horti-
cultural and agricultural plants introduced to this highly
disturbed habitat (Gifford, 1919; Bowman, 1961). The
same has been reported for the cactus finch (G. scandens)
(Gifford, 1919; Lack, 1947; Bowman, 1961), another
uncommon species. Associated with a drastic decline

in Opuntia cactus the cactus finch has adopted the habit
of opening and feeding on oranges, and large tree
finches have been observed to take advantage of the ac-
cess thereby afforded (Bowman, 1961).

These fragmentary observations provide warning sig-
nals of other species whose long-term persistence on the
island is in doubt. Dunn (2002) makes a strong point in
stressing the need for ecological detail in addition to
numerical trends in declining bird populations in order
to develop species-specific conservation strategies. This
certainly applies to the situation on Floreana.

4.3. Coda

A search-and-research program is needed to deter-
mine if warbler finches have indeed become extinct or
are rare and restricted in distribution. Floreana warbler
finches differ from others elsewhere in the archipelago in
having a larger bill and distinctly streaked juvenal plum-
age, with traces of streaking dorsally remaining in older
plumages (Swarth, 1931). In all of these features they
resemble Camarhynchus tree finches (Swarth, 1931), as
well as the ground finches, and as such are potentially
valuable in helping us to understand morphological
transitions in the evolutionary history of Darwin’s
finches. Regrettably song, behavior, feeding and breed-
ing ecology were not studied before they became too
rare to find. Despite possessing these distinctive features,
the population has approached and possibly crossed the
brink of extinction. Although this is but a single exam-
ple, the generalizable lesson to be learned from it is that
numerous populations elsewhere in the world may be in
danger of the same fate through neglect, which can only
be rectified with better programs designed for detecting
early warnings of populations in distress.
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