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Abstract. Three types of vocalisation of the endemic Juan Fernandez Firecrown, Sephanoides fernandensis (King, 1831 ),

are described: courtship song, warning whistle, and teiTitorial call. The first sonagrams of this hummingbird species arc

presented. TeiTitorial vocalisations are most commonly uttered and are important to localise individuals on Robinson Cru-

soe Island, Chile. Although in the bioacoustic analysis significant differences between the three vocalisations are identi-

fied, they have one general character in common: audibility over a relative long distance. In this point these vocalisati-

ons also differ from those of its closest continental ally, the Green-backed Firecrown 5. seplianiodes, and may represent

an adaptation to the harsh island conditions and oceanic winds.
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1. INTRODUCTION

The endemic Juan Fernández Firecrown, Sephanoides fer-

nandensis (King, 1831), is biogeographically the most iso-

lated species of all hummingbirds (Aves: Trochilidae), be-

ing limited to only one small island in the South-east Pa-

cific Ocean (Isla Robinson Crusoe: 47.11 km-, 915 m
high, 567 km distant to the mainland at 33°30'S &
78°50'W). The species has been separated from its main-

land ancestors for some 600,000 years (Roy et al. 1998).

Males and females show the most significant sexual di-

morphism and dichromatism of all investigated Trochili-

dae (COLWELL 1989), and also seem to differ from each

other in various ecological aspects. However, little is

known about the ecology of this island endemic in detail,

except that it is in threat of extinction and therefore clas-

sified as "critically endangered" (Roy et al. 1999;

BirdLife International 2004). This partly may be due

to anthropogenic habitat destruction, competition, and pre-

dation by introduced mammals (Busse 1970; Hahn &
Römer 2002). Its vocalisations are still undescribed (cf

Jaramillo 2003). However, a successful conservation

management requires basic infonnation on aut-ecology.

Attempts to reliably estimate the population size (Brooke

1987; Meza 1989; Stiles 1987; Stone et al. 1989; Hahn
1998) require the knowledge of its vocalisations. This is

especially important as its closest mainland relative, the

Green-backed Firecrown Sephanoides sephaniodes (Les-

son & Gamot, 1827), reached Robinson Crusoe between

1574 and 1830 (cf Audouin 1830) and now competes

with it for food sources. Presenting the first data of the

Juan Fernández Firecrown's bioacoustics, 1 aim to add

more scientific information of this endemic and to pro-

vide basic material that may help future researchers and

managers to acoustically identify individuals in the field.

On the basis of four field campaigns from 1992 to 2002,

three main types of vocalisation have been identified:

courtship song, warning whistle, and temtorial song/call.

The courtship song is a purring series of syllables, uttered

without pause at comparatively low-pitched frequency lev-

els (around 4-5 kHz) and high temporal rates, slightly

falling and rising in pitch. It was recognised from the male,

which was slowly flying behind the female and follow-

ing her from a distance of about 50 cm. The warning call

is a short and very high-pitched (8 kHz and more) whis-

tle, which is uttered by both sexes. It may be heard dur-

ing intra- and inter-specific conflicts with other (hum-

ming)birds or in case of the presence of potential preda-

tors (e.g., cats, rats, humans). This whistle is difficult to

distinguish from Green-backed Firecrown vocalisations in

the first instance. Most characteristic and most common-
ly uttered are territorial song and calls. Male Juan Fernan-

dez Firecrowns are much more abundant than females on

the island and, regarding to their larger size and physical

dominance, are much more territorial. Thus, most such

songs / calls which a listener may hear in the field come
from males (Fig. 1 ), but females utter them too.
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Fig. 1. Territorial vocalisations of the Juan Fernandez Firecrown Sephanoides femandensis (King, 1831) on Robinson Crusoe

Island. Above; Sequence of the song uttered by a male in its territory. Below: call uttered by a male in its territory. The call may
be uttered solely or loosely attached initially/fmally to the song. Tape recordings were carried out with a DAT-Recorder (Sony; Ty-

pe HD-SlOO) with external microphone and wind shield. Illustration bases on the program AVISOFT-SONAGRAPH PRO; pro-

gram levels are: N=256, F=100, 0=75, KHZ=I6.

The sequence (Fig. I , above) is composed of about 50 syl-

lables. Eveiy syllable is built up by one higher and one

lower element. The temporal rate of syllables stays very

stable throughout the whole sequence ( 1 syllable per 0.05

sec). However, frequency range and amplitude of sylla-

bles vary during the song, clearly falling towards the end

of the sequence. The song generally is very variable: it

may continue for longer time durations than shown in Fig-

ure 1, repeatedly showing a wave-like structure of slight-

ly falling and rising in pitch. The song reaches extreme-

ly high frequency levels. Therefore this firecrown belongs

to the few bird species that have voices surpassing the

mark of 8 kHz. Bergmann & Helb (1982) state that this

is nomially the case with very small birds of low weight.

This coiTCsponds to the weight ofSephanoides femanden-

sis (c? = 10.9 g; 9 = 7.4 g according to Meza 1989). The

call (Fig. 1, below) is illustrated separately from the song

in this case. Although it may be attached to the latter in

some cases, it represents an independent feature. It is

characterised by two horizontal elements of two frequen-

cy ranges (lower element on 5-5.5 and higher on 6.8-7.3

kHz). These elements function as connective structures

throughout most of the call, although they end before the

last vertical element. The vertical elements cover wide fre-

quency ranges from at least 3.5 up to 8 kHz, without be-

ing split up in a higher and a lower part. At the end of the

call (1.1 to 1.5 on the time scale) four elements forni a

unit. The temporal rating of the vertical elements in the

call is slower than that of the song, about halfof the speed

with one element being uttered per 0. 1 seconds. The low-

er teinporal rate leads to a more defined stmcture of sin-

gle elements and the overall unit than in the song.

The illustrated vocalisations probably have the ftmction

of marking the teiritoiy and warning competitors not to

enter the area of flower agglomerations, as concluded from

observations at flowering Dendroseris and Eucalyptus

plants (pres. obs. in 1 994 & 200 1 ). Probably the described

vocalisations can also have the function of signalising

presence to potential partners. The structure of elements,

and the pauses between them, turned out to be different

in song and call. This is an indication that their fimctions

may differ, even if sometimes uttered one after another.

However, yet such functional differences have not been
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cleared up. Both temtorial vocalisation types of S. fcnum-

densis are similar in being piercing and loud. They should

be identifiable on basis of the presented sonagrams, even

by persons not familiar with this species. The field obser-

vations showed song/call audibility over a relatively long

distance. This may be an evolutionary adaptation of the

Juan Fernandez Firecrown to the harsh island conditions

and counteract the generally reduced audibility through

strong oceanic winds (cf Hahn & Mattes 2000).

Mechanisms behind this may be the wide frequency range

of both song and call. The quick repetition of well defined

elements additionally contributes to an intensive sound-

ing, heard even over long distances. Field comparisons of

audibility to its nearest relative, the Green-backed Fire-

crown (CoLWELL 1989; Roy et al. 1998), showed larger

distances for endemic Juan Fernandez Firecrowns. Green-

backed generally seem to use higher frequencies and tem-

poral ratings (cf. Egli 2002) but a less extended frequen-

cy range, and therefore arc not heard as far as Juan Fer-

nandez Firecrowns. In tum, the invasive Green-backed fly

more and longer distances than Juan Fernandez Fire-

crowns, and thus compensate this vocal disadvantage

through their higher mobility.
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