














Table 16.1. Classification scheme for the 52 known species of nectarivorous phyllostomid bats (following Cirranello and 
Simmons, chap. 4, this vol.) 

Subfamily Tribe Subtribe Genus Species 

Glossophaginae Brachyphyllini Brachyphyllina Brachyphy/la B. cavernarum, B. nana

Choeronycterini 

Glossophagini 

Phyllonycterina Erophy/la 

Phylfonr,cteris 

Anourina Anoura 

E. bombifrons, E. sezekorni

P. aphy/la, P. paeyi

A. aequatoris, A. cadenai, A, carishina, A. caudifer, A. cuftrata,
A. fistulata, A. geoffroyi, A. fatidens, A. fuismanueli, A. peruana

Choeronycterina ' Choeroniscus C. godmani, C. minor, C. periosus

Choeronycteris C. mexicana

Dryadonycteris D. capixaba

Hyfonycteris H. underwoodi

Lichonycteris L degener, L. obscura 

Musonycteris M. harrisoni

Scleronycteris s. ega 

G, commissarisi, G, /eachii, G. longirostris, G. morenoi, G. soricina 

L. curasoae, L. nivalis, L. yerbabuenae 

M, plethodon, M. redmani ' 

Lonchophyllinae Hsunycterini 

Glossophaga 

Leptonycteris 

Monophy/lus 

Hsunycteris 

Lionycteris 

Lonchophy/la 

H. cade'nai, H. dashe, H. pattoni, H, thomasi
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Lonchophyllini 

Platalina 

Xeronycteris 

evolved only once in the family. A detailed analysis of 
hyoid and lingual morphology, however, led Griffiths 
( 1982) to suggest that lonchophyllines and glossopha­
gines represented independent origins of nectarivory. 
This caused some controversy, with further analy­
ses arguing for a single origin of nectarivory (Baker 
et _al. 1981; Haiduk and Baker 1982; Smith and Hood 
1984; Wetterer et al. 2000) or giving equivocal results 
(Carstens et al. 2002). The latest molecular work now 
strongly supports the conclusion of Griffiths ( 1982) 
that the Glossophaginae and Lonchophyllinae are not, 
in fact, sister clades (Baker et al. 2016; Datzmann et al. 
2010; Rojas et al. 2011, 2016). Morphological and be­
havioral evidence further supports independent origins 
of nectarivory: while lonchophyllines and glossophagi­
nes are superficially similar in their elongated snouts 
and tongues and in their ability to hover, differences in 
tongue musculature, papillae arrangement, and feed­
ing behavior suggest these similarities are examples of 
convergent evolution (Datzmann et al. 2010; Griffiths 

Chapter Sixteen 

L. spurrelfi

L. bokermanni, L. chocoana, L. concava, L. dekeyseri, L. fomi­
cata, L. handleyi, L. hesperia, L. inexpectata, L. mordax, L, orcesi, 
L, orienticolfina, L. peracchii, L. robusta

P. genovensium 

X. vieirai

1982; Tschapka et al. 2015; Winter and von Helversen 
2003; see "Morphological Adaptations to Nectarivory" 
below). Interestingly, among these two nectar-feeding 
radiations, there appears to be one instance of a shift to 
a frugivorous diet, in the genus Brachyphylla. The two 
species in this genus possess extensible tongues with 
papillae, yet are more similar to frugivorous phyllosto­
mids in skull (Freeman 1995) and tooth morphology 
( Griffiths 1985), and limited dietary studies suggest 
they do in fact feed primarily from fruits (Lenoble et al. 
2014; Silva Taboada and Pine 1969; Swanepoel and 
Genoways 1983a, 1983b). 

What ancestral feeding mode did the nectar­
feeding phyllostomids evolve from? While initially it 
was thought that nectarivory evolved from frugivory, 
which in turn evolved from insectivory (Ferrarezzi and 
Gimenez 1996), more recent phylogenetic reconstruc­

tion of ancestral diets suggests that each plant-feeding 

specialization has evolved independently from primar­
ily insectivorous ancestors (Baker et al. 2012; Rojas 

et al. 2011). The idea that insectivory could shift directly 
to nectarivory is supported by the fact that an insectiv­
orous bat (Antrozaus pallidus) from a highly insectivo­
rous family (Vespertilionidae) was recently discovered 
to supplement its diet with nectar from cactus flowers 
(Frick et al. 2009, 2013 ). However, it can be difficult to 
reliably reconstruct ancestral states, particularly if there 
has been Jxtensive extinction of less-specialized ances­
tral taxa. An alternate hypothesis is that the ancestral 
species that gave rise to the nectar-feeding clades were 
in fact omnivores that fed on insects, fruits, and nectar. 
In support of this scenario, the less-derived taxa among 
extant species of glossophagines tend to be particularly 

generalized (Fleming and Kress 2013 ), including taxa 
such as Phyllanycteris, Eraphylla, Brachyphylla, and 
Glassaphaga soricina, relative to other species of Glas­
sophaga. In the same way that Antrazaus pallidus sug­
gests that shifts directly from insectivory to nectarivory 
may be possible, the unusual New Zealand endemic 
Mystacina tuberculata (Mystacinidae) may support the 
possibility of a shift through an omnivorous intermedi­
ate; it feeds on insects and fruits but also visits flowers 
and possesses distinct adaptations to nectarivory, such 
as a long tongue and reduced dentition (Arkins et al. 
1999; Carter and Riskin 2006). Overall, given phylog­
enies and current diets, it seems likely that the ancestral 
nectarivores had a generalized diet that was supple­
mented at least by insects and possibly by fruits as well. 

Dietary Breadth 

While phyllostomid nectar-feeding bats possess spe­
cialized morphologies, as outlined above, the majority 
have relatively flexible diets in that they will feed occa­
sionally on insects and/ or fruits. The three bats with 
the most extreme adaptations to nectarivory include 
the glossophagines Anoura fistula/a and Musonycteris 
harrisani and the lonchophylline Xeronycteris vieirai. 
While most nectar bats can extend their tongues to 
approximately 60% of their body length, A.fistulata has 
a tongue extension of 150% of its body length, longer 
than any other mammal and exceeded only by chame­
leons among vertebrates (Muchhala 2006a). A glossal 
tube extends back from the jaw and houses the base 
of the tongue in the rib cage, allowing a much greater 
resting tongue length. Despite this specialized mor­
phology, A. fistulata also feeds on insects (Muchhala, 
unpublished data). Musonycteris harrisoni also has a re-
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markable tongue extension; it does not possess a glossal 
tube, so houses the resting tongue entirely in its mouth 
but has an extremely long snout (20 mm), longer than 
any other nectar bat ( Gonzalez-Terrazas et al. 2012; 
Tellez and Ortega 1999). It feeds nearly exclusively 
on flowers from a wide variety of species, although in­
sects have also been found in its feces (Tschapka et al. 
2008). Finally, Xeronycteris vieirai is notable for having 
the greatest reduction in dentition (in terms of smaller 
teeth and larger gaps between them) among nectar bats. 
Given their increased reliance on a liquid diet, teeth 
are less important for nectar feeders and are much less ,·.
robust than in other phyllostomids (Freeman 1995); 
X. vieirai takes this trend to an extreme, with many typi-
cal tooth structures absent or greatly reduced ( Gregorin 
and Ditchfield 2005 ). 

At the opposite end of the specialization spectrum, 
G. soricina is a widespread, abundant bat with a rela­
tively short rostrum and a highly opportunistic diet. It 
is distributed from Mexico to Argentina, encompassing 
nearly the entire distribution of glossophagines (Al­
varez et al. 1991), and is known to feed primarily on 
insects and fruit for large portions of the year in parts of 
its range (Clare et al. 2014; Hobson et al. 2001; How­
ell 1974b; Zortea 2003 ). Dietary data on many other 
nectar bat species suggest they regularly supplement 
their floral diet with insects and fruit, which has led 
some authors to argue that they (and phyllostomids in 
general) should be considered opportunistic omnivores 
(Rex et al. 2010). For instance, Glassaphaga cammissa­
risi in a Costa Rican rainforest was found to switch to 
frugivory for several months of the year when nectar 
is scarce, with up to 30% of the individuals per month 
showing no pollen at all in the fur (Tschapka 2004). 
While species of Anoura in cloud forests are rarely 
found to consume fruits (Muchhala and Jarrin-V. 2002; 
Muchhala et al. 2005), in the Brazilian Cerrado, seeds 
are regularly found in their feces (Zortea 2003). In 
fact, for Anaura geojfroyi, Zortea (2003) estimated that 
pollen/nectar represented only 13% of their diet, while 
fruit parts represented 45% and insect parts represented 
42%. Other records of fruit feeding among nectar bats 
include Choeronycteris mexicana and Leptonycteris

yerbabuenae in Mexican deserts ( Godinez-Alvarez and 
Valiente-Banuet 2000), L. curasoae and Glossaphaga 
longirostris in Venezuelan shrublands (Sosa and Sori­
ano 1993 ), and Erophylla sezekorni and Monophyllus 
redmanii in Puerto Rican moist forests (Soto-Centeno 
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