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Introduction : 

Interest in the flower-attending behaviour in bats was stimulated 
o-.ner a century ago with the descripti001 by Gould (1863) of the feeding by 
the Megachiropteran, Pteropus alecto, on the blossoms of a Eucalyptus 
(Myrtaceae : Eucalyptus ssp.) in Australia. Since Gould's time, numerous 
naturalists have described flower-feeding or nectar-drinking at approxi
mately 30 different species of tropical and sub-tropical plants. Many of 
these are m ec001omic 'Or aesthetic importance in the tropics. Allen ( 1940> 
summarized the earlier literature, and the more recent detaHed studies of 
Baker (1960>, B<1ker and Harris (1957, 1959), Harris and Baker (n.d., 1958), 
and Vogel (1958) have added much to our knO<Wledge of the significance of 
the nectar-drinking aspect of this behaviour in the evolution of some night
bloomimg plants. 

With the exception of the observations of Vogel (op. cit.) on a 
number of bat and plant species in Colombia, and the early notes of Hart 
(1897) on Bauhinia megalandra in the Royal Botanic Gardens, Port-of-SpaiJn, 
and of Porsch (1931) on Crescentia cujete and Parmentiera alata in Costa 
Rica, little has been recorded on the role of bats in pollinating plant species 
in the New World tropics. It is of some interest, therefore, to add the 
following observations made on Trinidad between 1967 and 1970. 

Methods : 

All observations reported herein were made during the course of 
a study of the life-history of the "Tailless, Long-t001gued Bat", Anoura 
geoffroyi Gray, 1838, and while collecting comparative data on the other 
common Trinidad glossophagine, Glossophaga soricina (Pallas), 1766. Most 
of the field observations were made in and around the William Beebe 
Tropical Research Station of the New York Zioological Society at Simia in 
the Arima Valley. 

Field observations at night-blooming species were greatly 
facilitated with the aid of two powerful 12-volt, swivel-mounted, "night· 

~~~~~;t~~~· pf:~~· ~~a·~t%o}~~~~ :ef~~~ul~~~ ~- ingr=~~~~1~!ti:a?s 
are not disturbed by such lights, and the entire crown of a large tree could 
be abundantly iHuminated by ~uxtaposing the wide, intense beams of these 
lights one above the other. Bat species documentation was made by the 
use of Japanese mist nets where possible; in the case of very tall trees, 
specimens were collected with a .22 smooth-bore or a .410 shotgun hand-
loaded with light "dust" shot. · 

Presence or absence of pollen was determined by gross visual 
observation of the fur in the facial region, and by examination of stomach 
contents with a compound microscope. 
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Plant Species Accounts. 

Ipomaea bona-nox. Moon li'lower. 

This species, with large ( 15 cm diam. ) white night-blooming 
flowers, is found growing in two distitnct situations on Trinidad, and these 
situations apparently influence the nature of the pollinating species. As 
an ornamental, I. bona-nox i.s frequently en~ountered as a verandah-screen, 
or it is a:llowed to grow more or less freely among border shrubs such 
as lxora or Hibiscus. It also grows as a wild plant, ".parasitizing" tall 
forest trees. In the study area, it was frequently encountered on Nutmeg 
( Myristica fragrans) and Cocoa (Theobroma cacao), as weH as taller 
species such as the Balata (Manilkara bidentata), Crappo (Carapa 
guianesis), and Mountain Immortelle ( Erythrina mieropteryx ). Under 
the latter circumstances, I. bona-nox flowers are frequently to be s·een at 
heights of 12 - 30, or more, meters above the ground, arnd it is under 
these conditions that bat-visitation has been observed. As a garden-plant, 
we have observed visitation only by a very farge species of Sphingid moth. 

Duri1ng September and October, 1968, lpomaea bona-nox were 
ftowedng profusely in several habitats between 600 and 800 - ft. elevation 
in the Arima Valley. In addition to the Sphingidae, which were persistent
ly evident, glossophagine bats were observed visiting flowers on the 
crowns and crown-periferies every night between 29 September and 6 Oct
ber. Bat-visitation was observed as early as 1923 hrs., and extended at 
least to 2245 hrs. at intervals, and possibly later. At that season, blos-· 
soms of I. bona-nox began opemng in deep shade parts of the Valley as 
early as 1729 hrs., and the bulk were open by 1805 hrs. Thus, the earliest 
visitation by bats observed occurred ca. 1 % hrs. after the opening of the 
blossoms. 

Although I. bona-nox blossomed freely on lower under-story trees 
and some shrubby roadside vegetation in the vicinity, no bats were observed 
to visit these lower flowers. Rough triangulation measurements showed 
the lowest flowers visited by bats to be between 12 and 15 meters above 
the ground. 

On 2 October, two specimens of Glossophaga sorieina were collected 
at one flowering I. bona-nox vine at ca. 1945 hrs., and on 5 October three 
specimens of Anoura geoffroyi were coUected at the same vine. All five 
1of these specimens had the fur of the nasal and face regions covered with 
pollen; four had the stomachs filled with a thick, viscous mixture of pollen 
and nectar, the stomach of one individual (an Anoura geoffroyi) being 
empty. 
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Jacaranda caerulea. Fern Tree. 

A strikingly ornamental member of the Bignoniaceae, this species 
is occasionally met as a garden-tree on Tril!lidad. Its bluish-violet, 
tubular flowers appear in pendant clusters, usually profusely throughout 
the long dry-season (January-May), and are diurna·l. Many of the flowers, 
however, remain at least .partially open during the !llight hours. The 
flowers of J. caerulea are visited during daylight hours by large numbers 
of both avian and insect species, and it is likely that these :play the 
predominate role in the pollination of this species. 

A ·large, old example of Jacaranda caerulea, located in the garden 
at Verdant Vale, Simla, has been under almost daily observation since 
March, 1967. In April, 1967, bats were observed attending some of the 
flowers remaining partially open after dark. On three successive nights, 
9-11 April, a 12 meter mist net set touching a Long, drooping flowering 
limb of this tree yielded 6 Glossophaga soricina and 1 Anoura geoffroyi. 
The A. geoffroyi and 2 of the G. soricina had their faces dusted with .pollen 
and their stomachs contained fairly dry l>Ollen with little or no nectar. 

Glossophagine bats do not visit the Verdant Vale tree on a nightly 
basis : Several weeks may pass, during the flowering season, before they 
are seen in attendance. However, we have one or more sight records of 
bat-attendance at this tree for every month of the flowering season 
between 1967 and 1970. Visitation of Jacaranda caerulea flowers by bats 
has been observed as early as 1940 hours., and as late as 2315 hours. 
Apparently an blossoms are sufficiently closed during early morning 
darkness to make tongue-entry by a hovering bat difficult, if not impossible. 

Hylocereus lemairel. Night-blooming Cereus. 

A night-blooming, epiphytic Cactaceae, Hylocereus lemairei is 
frequently encountered in forested· regions throughout Trinidad. Large 
examples, with their characteristic triangular and thorny stems, are often 
found growing on Samaan (Pithecellobium saman), Crappo (Carapa 
guianensis), and other large, durable species of trees in the Arima Valley 
and other :parts of the Northern Range. Its <large (15-22 cm diam.) 
greenish-yellow and white flowers, are unusually striking. 

An unusually large specimen of Hylocereus lemairei, growing on 
an old Pitchecellobium saman near the Arima River at Simla, flowered in 
July, 1967. Although observations were made on several nights, bats 
were observed in attendance on only one occasion at ca. 2030 hours on 
13 July. One spec;imen was caught in a hand-n~t and proved to be 
Glossophaga soricina. Its face was covered with pol

1

len and its stomach 
contained both pollen and nectar. ' 

Reports are occasionally received at Simla of bats visiting flowers 
of the related species, Epiphyllum hookeri, but we have no personal 
observations. Certainly the floristic characteristics and mode of growth 
make this latter species a'1so a potential bat-attended form. 
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Tecoma serratifolia. Yellow PQUi. 

One of the most beautiful as •well as characteristic trees of the 
secondary montane rain fore.st of the Northern Range, Tecoma serratifolia 
produces masses of yellow, trumpet-shaped flowers when the tree is 
devoid of foliage during the long dry-season, January-May. Like Jacaranda 
caerulea, the flowers are diurnal, but with many remai:ning at least 
partially open during the night. Similarly, the flowers of T. serratifolia 
are ·also visited during the daytime by many birds and insects, and these 
unquestionably account for most ·of the pollination i:n this species. 

A large Teooma serratifolia stands on a very steep hillside just 
below the terrace at Simla, thus bringing the cl'own of the tree only 3-5 
meters abov·e eye-level to an observer on the terrace. Glossophagine bats 
were first observed frequenUng the flowers of this tree in late March, 1967, 
and subsequently have been observed at flowering intervals during every 
dry-season to date (June, 1970). On February 17, 1968, a group of approxi
mately 12-15 bats were observed at the flowers of this tree at ca. 1950 •hours. 
They disappeared after about 5 minutes of :feeding, and were not noted 
again until 2145 hours, when a single specimen of Glossophaga soricina was 
collected from the group. Its facial fur was covered with pollen, and the 
upper aiimentary tract eontained semi-dry pollen. 

Ceiba pentandra. Silk-cotton Tree. 

Ba~er's (op. cit.) .studies on the bat-pollination of this tree i:n West 
Africa, by nectar-feeding Megachiropterans, are classical. On T·rinidad 
Ceiba pentandra is a common and widely di.stributed species, occurring 
from near sea-level (i.e., Caroni sugar ·estates; Cedros) to the he;ights of 
the Northern Range. This Bombicacid is a night-bloomer, flowering during 
the long dry-season when the tree is out of leaf. Unlike t)le other night
blooming spedes treated here, the flowers are comparatively smaII : ca. 
5 cm diam. a'Ild 1.3-1.5 cm, deep. 

The only tree of this species from which :persistent data has been ob
tained is an old, tall representative near the 4-mHe marker on the Blam
chisseuse Road. This tree variously flowered in either F·ebruary, March, 
April, or early May during the years 1967 through 1970. Because of extrin
sie factors, bats could not be collected while attending flowers on this tree 
However, giossophagines were observed in attendalilce on 21 April and 7 
May 1967, 26 February 1968, and 11 March 1970. All observations were 
between 1900 and 2200 hrs. Although species-documentation could not be 
made, two distinct flight characteristics were believed to be represented 
on 11 March 1970, and therefore at least two species of glossophagines 
are suspected of atte•nding Ceiba pentandra blossoms at this locality. 

Crescentia cujete. Calabash. 

_The second species of New World plant to be recognized as bat
po~lmated (Porsc~, op. cit.), Crescentia cujete is widely distributed in 
Trmidad. 1:he sohtary flowers ~re night-blooming and are borne directly 
on the mam branches. Flowermg usually occurs about one month after 
the short fall dry-season (i.e., in November and early December). 

. Crescentia cujete is locally extremely abundant in the vicinity of 
Simla. One .such group of 5 trees was located within 10 metres of a per
manent station where systematk mist-netting for bats of all species wa3 
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carried out on a weekly basis from November, 1967 until May, 1968. '11he 
net paralleled the long axis of the plantation of C. cujete, aind between 
1 November and 10 December 1967 yielded a total of 42 captures of Glos
sophaga soricina and 15 of Anoura geoffroyi. This is the highest per .. 
centag·e ?f capt~es of glossophagine bats taken in any of the random or 
systematic nettmg-programmes conducted at Simla over a three-year 
period. This unusuaI!y high capture of Glossophaga and Anoura coincided 
with the flowering-season of these Crescentia; it is probably highly signi
ficant that no further gl:ossophagines were taken in this net between 11 
December 1967 and 18 May 1968, when the netting programme was ter
nunated. 

All individuals taken had pollen grains adherLng to the facial fur, 
and the 5 Glossophaga soricina and 5 Anoura geoflroyi had a pollen-and
nectar mass in the stomachs. Hoth Glossophaga and Anoura were taken at 
this site at all hours between 1900 ihrs. and daylight. 

Other Bat-Flowers and potential Bat-Flowers on Trinidad. 

In addition to the obs•ervations report•ed here, bat-attendance has 
been previously reported in two other species of plants on Trinidad. 
Hart (op. cit) reported bat-pollination in Napoleon's Hat, Bauhinia mega
landra; and, in 1908 Knuth cited Hart on the pollination of the WaHaba, 
Eperua falcata, by Anoura geoffroyi. Both of these observations were made 
in the Royal Botanic Gardens in Port-of-Spain. 

The potential number of bat-attended :plant species on Trinidad is 
considerable. These represent plant species in which bat-attendance has~ 
been reported in other areas of either the Old or New World Tropics, but 
not on Trinidad. Table 1 summariZles those observations. It will be noted 
that this list includes only pla;nt species also found on Trinidad, or else 
with very closely related species on Trinidad, and includes both native 
and introduced plant species. 

Discussion. 

Bat-attendance at flowering plants may be divided into three rough 
categories : 1) Ffower-eating; 2) Nectar-drinktng; and 3) Pollen-eating. 
T·his categorization does not imp1y that any one of these behav~our pat
terns is exclusive to any given bat or plant species, and field observations 
and stomach contents analysis indicate considerable over-lap in the last 
two named categories in the New World Glossophagine bats. 

Flower-eating is apparently a frequent pattern in some Old World 
M·egachiropterans (Ro.s•evear, 1965). I have not observed this pattern in 
any New World species with the exception of the Short-tailed Fruit Bat, 
Carollia perspicillata. Possibly other predominately fruit-eating Phyllo
stomid bats engage in this behaviour. The dentition of the nectar-feeding 
Glossophagines, however, is ill-adapted for such feeding and this behaviour 
is not to be expected in this Phyllostomid sub-family. 
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Table 1.. Potential Bat-attended or Pollinated Flowers on Trinidad. 

Plant Species 

Erythrina ssp. 

Eucalyptus ssp. 

Kigelia aethiopica 

K. pinnata anata 

K. africana ricana 

Oro:dyon indicum 

Parmentiera alata 

Adansonia digitata 

A. digitata 

Musa paradisiaca 

Parkia roxburrhii & other ssp. 

P. clappertoniana 

Trianaea, Campanea, Symbol
anthus, Cobaea, Purpurella, 
Mucuna, Ochroma, Cayaponia, 
Marcgravia, Lafoensia, and 
Cleome ssp. 

Locality Obsene• 

Tonga 

AustraUa 

Dutch West Indies 

India 

Ghana 

India 

Costa Rica 

Java 

French West Africa 

Java 

Java 

Ghana 

Colombia 

Source 

Moseley, 1879 

Gould, 1863 

Heide, 1927 

Mccann, 1931 

Harris & Baker, 1958 

Mccann, 1931 

Porsch, 1931 

Altmann, cited iin van der Prjl, 
1936 

Jaeger, 1945 

van der Pijl, 1956 

Danser, 1929; van Heurn, 1929; 
Docters van Leewen, 1933 

Baker & Harris, 1957 

Vogel, 1958 



The mutual benefits accrued to both the feeding bat and the plaint 
species being fed upon in the case of nectar-and/or-pollen feeding appear 
clear. Unlike flower-eating, the reproductiv·e parts of the plant are not 
destroyed, and an efficient pollination mechanism is established, partic
ularly in respect to strictly night-blooming specie.s. Damage to the flower
ing parts is usually limited t•o some shredding of the outer 1petal areas by 
the thumbs of the hovering bat, and is inconsequential in terms of the 
reproduction of the plant. 

Less well-known are the benefits to the feeding bat. Traditionally, 
nectar-feeding bats have been compared with their avian "counterparts", 
the hummingbirds. Like hummingbirds, nectar-feeding bats have an un
usually high protein requirement, and like hummingbirds, it has been 
assumed that this requirement has been fulfilled primarHy by ingesting 
small Diptera fownd in the carolla of the flowers u:pon which they f.eed. That 
this is not the case in Anoura geoffroyi and Glossophaga soricina, at least, 
has been abundantly demonstrated by detailed .stomach contents analysis 
made during the past thre·e years at Simla. Of randomly-netted individuals, 
only 7% (6 out of 83) Anoura geoffroyi and 9% (4 out of 47l Glossophaga 
soricina .soomachs contained ar.y remains that could be identified as in.sect 
in origin. At the same tirr..e, all stomachs of individuals that had Tecently 
fed contained pollen, and this usually in very large amounts. It is sug
gested, therefore, that pollen and not insects form the basic protein source 
in these two Glossophagines. The relatively dry pollen content of some 
stomachs l'eported upon abo:ve further suggests that some flowers (e.g., 
the basically diurnal Tecoma serratifolia and Jacaranda caerulea) may be 
visited primarily, if not exclusively, for pollen-eaUng <Buchanan, 
unpubl mss.). 

The potential role of nectar-and-pollen feeding bats in the repro
duction, ecology, and economics of certain tropical plants is clearly evident. 
Equally dear is the fact that if such species continue to be classified as 
pests, and destroyed whenever opportunity affords, thert; may ultimately 
be a negative effect upon the local ecosystem. 

Summary, 

Nectar and/ or pollen feeding is described at six species of Trinidad 
plants (lpomaea bona-nox, Jacaranda caerulea, Tecoma serratifolia, Cres
centia cuJete, Ceiba pentandra, and Hylocereus lemairei) variously by 
two species of Glossophagine bats <Anoura geotJroyi and Glossophaga 
soricina). Time of feeding, presence of pollen on the facial fur, and 
stomach contents are noted. The evidence suggests that some species may 
be visited solely for pollen-feeding, and the stomach analysis indicate that 
pollen and not insects form the major protein :sources in Anoura geoffroyi 
and Glossophaga soricina. The significance of tihis data is discussed, and 
a list of potential bat-flowers on Trinidad is abstracted from the literature. 

New York Zoological Society, William Beebe Tropical Research Station, 
Simla, Arima Valley, 
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