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Bat flies (Diptera: Streblidae, Nycteribiidae) parasitic on bats
(Mammalia: Chiroptera) at Parque Estadual da Cantareira, Sao
Paulo, Brazil: parasitism rates and host-parasite associations
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Atotal of 443 bat flies belonging to the families Nycteribiidae and Strelidae, were collected on 22 species of bats
(Molossidae, Phyllostomidae, and Vespertilionidae) from Parque Estadual da Cantareira (Sdo Paulo, Brazl),
between January, 2000 and January, 2001. Eighteen new occurrences of bat flieswere recorded on Anourageoffroyi
(Anastrebla caudiferae), Glossophaga soricina (A. caudiferae), Sturniralilium (Trichobius phyllostomae, T. furmani,
and Paraeuctenodes similis), Artibeus lituratus (A. caudiferae), A. fimbriatus (Megistopoda proxima), A. obscurus
(Metelasmus pseudopterus), Myotis nigricans (M. proxima, M. aranea, Paratrichobius longicrus), M. ruber
(Anatrichobius passosi, Joblingiasp.), M. levis(A. passosi), M. albescens (A. passosi, Basiliaandersoni), and Histiotus
velatus (M. araned). Seven new occurrences were recorded for the state of SAo Paulo, increasing the range for T.
tiptoni, T. furmani, M. proxima, Aspidopterafalcata, A. caudiferae, A. modestini and B. andersoni. The relationships
between parasitism and host sex, reproductive stage, age hyperparasitism by fungi are discussed.

Key words: Nycteribiidae - Streblidae - bat flies - bats - S&o Paulo - Brazil

The arthropod ectoparasites of bats belong to the Si-
phonaptera, Diptera, Hemiptera, Dermaptera, and Acari
(ticksand mites) but they are not necessarily restricted to
bats (Whitaker 1998). According to Marshall (1982), 687
bat ectoparasite insect species are known, belonging to
the Dermaptera, Hemiptera, Diptera, and Siphonapteraor-
ders. Six families from these four orders are restricted to
bats.

The Dipteraincludestwo familiesthat are exclusively
bat ectoparasites, Nycteribiidae and Streblidae (Allen
1967). Both families present adenotrophic viviparity, i.e.
all larval stagesdevelop entirely within the genital cham-
ber of the female, where the larvae are nourished. They
pupate immediately after leaving de genital chamber
(Bequart 1940). The adults present amean length of 5mm
and are all obligate hematophagous.

The Nycteribiidae occur primarily in the Old World,
and present a high degree of specialization, differing
greatly from other Dipteran both in morphology and be-
havior (Guimar@es & D’ Andretta 1956). They arewing-
less and flight muscles are atrophied, resulting in asmall
thorax comparing with the abdomen, and the legs and
head present dorsal insertions in the thorax (Peterson &
Wenzel 1987).

The Streblidae have agreater morphological variation
and morphological changes are not as marked as in
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Nycteribiidae. The wings can be normal, reduced or ab-
sent, the eyes can be small or absent, the body can be
flattened laterally or dorso-ventrally, the legs can vary
from short and strong to long and thin (Whitaker 1988).
The majority of the speciesare found in tropical and sub-
tropical regions, with few species found in temperate re-
gions (Whitaker 1988).

According to Fritz (1983), bat ectoparasitesknowledge
offers important information to understand biological,
systematic, and phylogenetic aspects of the hosts, and
also to clarify epidemiological aspects of the transmis-
sion of some diseases among bats.

In South America, several studies have been done on
thetaxonomy of Streblidae and Nycteribiidae (Guimaraes
& D’ Andretta1956, Barquez et al. 1991, Clapset al. 1992,
Guerrero 1993, 1994a,b, 1995a,b, Autino et al. 1998, 1999,
2000, Greciolli & Carvalho 2001ab, Greciolli & Coelho 2001,
Graciolli & Linardi 2002). However, just afew studiesdedl
with the host-parasits relationship in detail, but they are
restricted to a single region, such as the research carried
out in the region of Uberaba, Minas Gerais, by Komeno
and Linhares (1999) and Linhares and Komeno (2000).

The purpose of this paper wasto study the host-para-
site relationships, evaluating the influence of sex and re-
production stage of the host on bat fly parasitism rates,
and the relationships of the hyperparasitism of the flies
by fungi in the chiropterofauna of the Cantareiraregion.

MATERIALSAND METHODS

Sudy area - The Parque Estadual da Cantareiraislo-
cated between 23°21° 00" to 23°27' 00" Sand 46°29' 00" to
46°42' 00"’ W, in the state of S&o Paulo, Brazil, including
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themunicipalitiesof Caieiras, Mairipord, Guarulhos, and
S&o Paulo. It isconsidered the largest urban forest of the
world, with atotal areaof 7916 ha(Negreiroset al. 1974).

According to Rizzini (1979), the Serra da Cantareira
vegetation isaremnant of atitudina Atlantic Rain Forest,
defined asakind of forest that coversthe mountain range
from 800to 1700 m. Theclimate of theregionisclassified
as mesothermic and humid, with no definite dry season. It
presents an average annual temperature of 18.2°C, aver-
age annual rainfall of 2104 mm, with the rainy period
occuring between October and March and the dry peri-
ods between April and September (Negreiroset al. 1974).

Captures - Nine monthly sampling were carried out
between February, 2000 and January, 2001, preferably
during the Last Quart or New Moon phases. In each sam-
pling, during three nightsin each of the sampled areas of
the Pedra Grande region, 8 mist nets (7 x 3 m each) were
set up from 18to 24 h, checked each 30 min.

The collected bats were separated in numbered bags.
The following data were recorded: time of capture, date
and locality, sex, weight, right forearm length, reproduc-
tive stage (inactive female, pregnant, pregnant-lactant,
lactant, post lactant; inactive malewith or without visible
scrotum), developmental stage (juvenile, adult, senile),
and species.

During each bat inspection, the presence or absence
of ectoparasites was recorded. When present, the para-
siteswereindividually placed inlabelled eppendorf vials
containing 70% ethanal.

Identification and analysis - Theidentification of the
bat flies was made with the aid of a stereomicroscope,
according to Graciolli and Carvalho (2001a,b) pictoriciden-
tification key aswell as by comparison with the material
deposited in the Ectoparasite collection of the Museu de
ZoologiadaUniversidade de S&o Paulo (MZSP).

Flieswereidentified and sexed. It was not possibleto
determine the sex of afew specimens due to the damage
done to the abdomen during collection.

For each reproductive and devel opmental stage of the
host, thefollowing parasitism ratesand rel ationships, were
determined according to Bush et al. (1997): (a) prevalence
(number of infested bats)/(number of examined bats); (b)
mean abundance (number of ectoparasites)/(number of
examined bats); and (c) mean intensity (number of ecto-
parasites)/(number of infested bats).

Statistical analysis was carried out using Minitab”
(Minitab Inc.) and Epi-Info 6.04 (CDC) programs.

Inorder to verify the statistical significancein the sex
ratio of agiven ectoparasite species, acomparison test of
available proportions, using the above mentioned pro-
grams, was carried out. Thex? test was used to verify the
association between the age of the most abundant hosts
(Sturnia lilium, Artibeus lituratus, and Carollia
perspicillata) for each sex, considering also the repro-
ductive stage and the presence or absence of the most
abundant bat flies for each of the hosts (Megistopoda
proxima, Paratrichobius longicrus, and Trichobius
joblingi, respectively). When the expected valuefor each
of thecell wassmaller than 5.0, the exact value of “p” was
calculated. To verify the results in the cases where two

samples were compared, the comparison test for two
sampleswasalso used. Theresultsobtained were similar
to those of the x2 test. The prevalence of hyperparasit-
ism of the flies by fungi and the respective confidence
interval of 95% was estimated based on the exact bino-
mial distribution.

RESULTS AND DISCUSSION

A total of 591 bats, belonging to 22 species of the
familiesMolossidae, Vespertilionidae, and Phyllostomidae
(Subfamilies Phyllostominae, Glossophaginae, Steno-
dermatinae, Carollinae, Desmodontinae) were captured.
The most abundant specieswere Surniralilium Geoffroy,
1810 (42.1%), Artibeus lituratus Olfers, 1818 (17.2),
Carollia perspicillata Linnaeus, 1758 (7.8%), A. fim-
briatus Gray, 1838 (6.2%), and Myotis nigricans Schinz,
1821 (4.7%).

No bat flies were found on Molossops neglectus
Willian & Genoways, 1980, Eptesicus brasiliensis (Des-
maret, 1819), E. diminutus Osgoog, 1915, Myotisriparius
Handley, 1960, and Pygoder ma bilabiatumWagner, 1843.

The absence of ectoparasites on E. diminutus and M.
neglectus could be related to the small collected number
of these hosts (Tablel). There are no records of ectopara-
sites on these species in the literature. This could be re-
lated to the difficulty in collecting these insectivorous
bats with the commonly used capture techniques and also
due to fact that occasionally, these species have been
misidentified. The efficacy of grooming in these species
asof bat fliesremover isunknown.

P. bilabiatumand E. brasiliensis, with 14 and 21 cap-
tured individual s respectively, were also not infested by
flies. However, contrary to the above mentioned species,
P. bilabiatumand E. brasiliensisare easily identified and
present higher capture numbers than those of the insec-
tivorous bats.

A total of 443 bat flieswerefoundin 218 infested bats.
The flies belonged to 11 genera and 17 species of
Streblidae (426 specimens) and one genus and two spe-
ciesof Nycteribiidae (17 specimens). The most abundant
specieswere Megistopoda proxima Séguy, 1926 (23.9%),
Paratrichobiuslongicrus Miranda-Ribeiro, 1907 (16.7%),
Trichobius joblingi Wenzel, 1966 (13.3%), and
Paraeuctenodes similisWenzel, 1966 (7%).

The bat flies species mean abundances on the col-
lected Vespertilionidae bat family are Basilia ander soni
(0.14), Anatrichobius passosi (0.09), Basilia sp. (0.06), M.
proxima (0.04), Joblingia sp. (0.03), M. aranea (0.03), P.
longicrus(0.01). Inthe Phyllostomidae bat family the mean
abundancesare M. proxima (0.21), P. longicrus (0.14), T.
joblingi (0.12), P. similis (0.06), A. modestini (0.05), T.
phillostomae (0.04), M. aranea (0.04), Anastreba
caudiferae(0.03), Exastinion clovis (0.03), T. tiptoni (0.02),
Aspidopora falcata (0.02), M. pseudopterus (0.01), T.
dugesioides (0.01), Trichobius sp. (0.01), and T. furmani
and Strebla guajiro were smaller tham 0.01.

Occurrence - Streblidae were represented by 17 spe-
cies(Tablel). Of these, six are new occurrences on hosts,
of which two are new for genera and five are new for
species of hosts.
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TABLE |
Bat flies collected on bats at Parque Estadual da Cantareira, S&o Paulo, SP, between February 2000, and January, 2001
Host Nr Bat flie species Nr Mean abundance
Surniralilium 249 Megistopoda proxima @ 102 041
Trichobius phillostomae?/ d 19 0.07
Aspidopterafalcatad 11 0.044
ParatrichobiuslongicrusA 4 0.016
Trichobius furmani /9 A 1 0.004
Trichobiusjoblingi A 1 0.004
Paraeuctenodes similisP A 1 0.004
Artibeuslituratus 102 Paratrichobiuslongicrus 63 0.61
Megistopoda aranea 2 0.02
Trichobius sp. A 2 0.02
Anastrebla caudiferae® 9 A 1 0.01
Carolliaperspicillata 46 Trichobiusjoblingi 57 124
Paraeuctenodessimilis 30 0.65
Trichobiustiptoni A 3 0.065
Sreblaguajiro 2 0.04
Trichobius sp. 1 0.021
Megistopoda proxima 9 A M P -
Artibeusfimbriatus 37 Megistopoda aranea 8 0.21
Megistopoda proxima ¢/ 9 A 2 0.05
Paratrichobiuslongicrus 2 0.054
Metelasmos pseudopterus 2 0.05
Myotisnigricans 28 Basilia andersoni ¢ 10 0.35
Basilia sp. 2 0.07
Basilia sp. MP -
Megistopoda proxima &/ 9 A 3 0.10
Megistopoda aranea® A MP -
Paratrichobius longicrus A 1 0.03
Eptesicusbrasiliensis 21 Non - infested 0 0
Myotis ruber 15 Anatrichobius passosi © 5 0.33
Joblingia sp. © 2 0.15
Basilia sp. 1 0.06
Desmodus rotundus 15 Trichobiusdugesioides 3 0.2
Trichobiusjoblingi 1 0.06
Pygoder ma bilabiatum 14 Non-infested 0 0
Artibeus obscurus 12 Megistopoda aranea 11 0.91
Metelasmus pseudopterus © 3 0.25
Anoura caudifera 12 Anastrebla caudiferaed 13 1.08
Trichobiustiptoni 8 0.66
Exastinion clovisi 6 0.5
Anastrebla modestini 9A 2 0.16
Anoura geoffroyi 7 Anastrebla modestini @ 22 3.14
Exastinion clovisi 11 1.57
Anastrebla caudiferae © MP -
Mycronicterismegalotis 6 Trichobiusjoblingi 1 0.16
Surniratildae 6 Megistopoda proxima @ 2 0.33
Aspidopterafalcata 1 0.16
Histiotus velatus 5 Megistopoda aranea @ A 1 0.2
Myotisalbescens 5 Anatrichobius passosi © 1 0.2
Basilia andersoni ¢/ d 1 0.2
Basilia sp. 1 0.2
Glossophaga soricina 3 Anastrebla caudiferae® d 1 0.33
Platyrrinuslineatus 3 Paratrichobiuslongicrus 5 1.66
Mol ossops neglectus 2 Non-infested 0 0
Myotislevis 1 Anatrichobius passosi © 1 1
Myotisriparius 1 Non-infested 0 0
Eptesicusdiminutus 1 Non-infested 0 0

a, b, c: new record of the bat fly speciesfor the host, divided in three categories: new record for afamily, b genera, and ¢ species; d:
new record of the bat fly species for the state of S&o Paulo; e: new record of the bat fly species for South America; MP: misplaced

material; A: accidental or transient record.
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For the Nycteribiidae, a new occurrence of Basilia
andersoni Peterson & Maa, 1970 on Myotis albescens
was recorded. This fly had only been recorded on M.
nigricansand E. brasiliensis(Graciolli & Carvalho 2001a).

There were also records considered to be accidental
or transient (TableI), in which the parasite remainsfor a
short period of time on a non-natural host. These occur-
rences can be related to several factors such as the col-
lecting method for the bats or the proximity of the shelter
areasfor the different bat species. Graciolli and Carvalho
(2001b) observed a Megistopoda proxima bat fly aban-
doning the host and moving along the mist-net.

A shelter shared by more than one bat species can be
another cause for the occurrence of accidental or transi-
tory parasitism. Bertolaet al. (2003) observed 6 different
species of bats at Gruta do Varzedo (Varzedo Cave, state
of Parand), most of state which were infested by T.
dugesioides, including M. nigricans. The occurrence of
thisbat fly on M. nigricans was considered accidental or
transient since the number of parasites was low and T.
dugesioides rarely occurs on this host.

The occurrence of Joblingia (Dybas & Wenzel 1947)
isthefirst recordfor Brazil. According to Guerrero (1995b),
this genusis restricted to Central America, being found
only in Guatemala, Costa Rica, and mountain areas of
Panama. The collected specimens belong to a new spe-
cies that is being described by Gustavo Graciolli (Uni-
versidade Federal do Parand) and Patricia B Bertola
(Universidade de S&o Paul o).

The distribution range was extended to the state of
S&o Paulo for the following species (Table): Trichobius

tiptoni Wenzel, 1976 (known from Minas Gerais, Parand,
Rio Grandedo Sul), T. furmani Wenzel, 1966 (Distrito Fed-
eral, Parand), Megistopoda proxima (Séguy, 1926) (Para,
Distrito Federal, Minas Gerais, Rio de Janeiro, Parand,
Santa Catarina, Rio Grande do Sul), Aspidoptera falcata
Wenzel, 1976 (Para, Minas Gerais, Paranad), Anastrebla
caudiferae Wenzel, 1976 (Parang, Santa Catarina, Rio
Grandedo Sul), A. modestini Wenzel, 1966 (Minas Gerais,
Parand, Rio Grandedo Sul) and Basilia ander soni Peterson
& Maa, 1970 (Parana). These extensions are associated to
the increase of sampling in each region, and the fact that
the distribution range of many species included the state
of S&o Paulo was expected.

Soecificity - Seven cases of parasite-host specificity
were recorded, including the occurrence of the new spe-
ciesof Joblingia on Myotisruber (Geoffroy, 1806). Wenzel
et a. (1966) recorded Joblingia schmidti Dybas & Wenzel,
1945 as being restricted to the genus Myotis Kaup, 1839.

Other species of Streblidae and Nycteribiidae were
restricted to one host genus, such as A. falcata on
Surnira, Metelasmus pseudopter us (Coquel lett, 1907) on
Artibeus, Exastinion clovisi (Pessba & Guimarées 1937)
and Anastrebla modestini on Anoura and Anatrichobius
passosi (Graciolli 2003) on Myotis. Basiliawasrestricted
to two species of the genus Myotis: M. albescens and M.
nigricans (Tablel).

The presence of more than one bat fly species on the
same host was also verified (Table I1). S lilium was the
species that presented the highest number of established
infracommunities, with five associations presenting two

TABLEI

Numbers of hosts infested by more than one species of bat fly and respective percentage in relation to the total number of
infested hosts (n) at Parque Estadual da Cantareira, Sdo Paulo, February, 2000 to January, 2001

Host/bat fly Nr %
Surniralilium(n 80)

Megistopoda proxima + Trichobius phillostomae 1 1.25
Megistopoda proxima + Trichobius furmani 1 1.25
Megistopoda proxima + Aspidoptera falcata 1 1.25
Megistopoda proxima + Paratrichobius longicrus 2 25
Surniratildae (n 3)

Megistopoda proxima + Aspidoptera falcata 1 333
Carollia perspicillata (n 30)

Trichobiusjoblingi + Paraeuctenodessimilis 10 333
Trichobiusjoblingi + Paraeuctenodes similis+ Srebla guajiro 1 3.33
Trichobiusjoblingi + Trichobius sp. + Paraeuctenodes similis 1 3.33
Anoura caudifera (n 8)

Anastrebla caudiferae + Trichobiustiptone 2 25
Anastrebla caudiferae + Trichobius sp. 1 12.5
Anastrebla caudiferae+ Exastionion clovisi + Anastrebla modestini 1 12.5
Anoura geoffroyi (n5)

Exastinion clovisi + Anastrebla modestini 3 60
Artibeus obscurus (n 6)

Megistopoda aranea + Metelasmus pseudopterus 1 16.6
Myotis nigricans (n 13)

Basilia sp. + Megistopoda proxima 1 1.7
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species of flies, one of them awaysbeing M. proxima. T.
phyllostomae presented the highest number of associa-
tions (three). However, there were no exclusive species
(Tablell). Theinfracommunity composed of M. proxima
and A. falcata was recorded on this host and also on S,
tildae. The occurrence of P. longicruson S. liliumis be-
lieved to be accidental or transient.

Threetypes of communities, with two to three species
each, were found on C. perspicillata. The association of
T. joblingi and P. similis, was observed for all infracom-
munities. Srebla guajiro and Trichobius sp. were con-
sidered accidental or transitory occurrences.

Three types of communities were also formed on A.
caudifera, with Anastrebla caudiferaein all of them. There
was a greater occurrence of associations with species of
the genus Trichobius, however there was no preference
for any species (Tablell).

Theoccurrence of E. clovisi together with A. modestini
wasrecorded on A. caudifera and A. geoffroyi. However,
in A. caudifera, A. caudiferae was also associated to this
infracommunity (Tablell).

M. aranea and Metelasmus pseudopter uswasthe only
association found on A. fimbriatus. This was aso ob-
served by Graciolli and Rui (2001).

Basilia sp. and M. proxima were found on M.
nigricans. This association with M. proxima is believed
to be accidental or transitory.

Infestation prevalence and intensity - Most of the
streblid species presented a higher proportion of males
(Table 111), in accordance to the results presented by
Graciolli and Rui (2001) and Linharesand Komeno (2000).
Nevertheless, due to the number of specimens per spe-
cies, there was no statistically significant difference in
the sex ratio for most streblids, except in P. longicrus (P-
value=0.015).

A. passosi presented a higher proportion of females.
Nevertheless, this species was recently described
(Graciolli 2003) and there are no after studiesto allow a
comparison of these data.

According to Wenzel (1976) thisdifferencein propor-
tion can be caused by the collecting method, since male
fliesare more active and more easily detected on the hosts
bodies than femal es. Another important factor that could
influencethisdifferenceisthefact that females oftenleave
the host for larviposition (Fritz 1983). Wenzel (1976) also
emphasized that there is a greater equilibrium in the sex
ratios of wingless species and those with reduced wings,
as recorded for E. clovisi and M. pseudopterus, species
that did not present statistically significant differences
between the number of males and females.

There was a positive relation between parasitism and
thebats' juvenile stage (x2=4.41; alfa<5% Q =+ 0.46).
Since grooming isthe main cause of ectoparasite mortal-
ity (Marshall 1981), thefact that thisbehavior is still 1ess
satisfactory for immature bats might have influenced this
result. Nevertheless, some species seem to be less dis-
turbed by the presence of parasites in the adult stage,
as observed by Fritz (1983) for C. perspicillata. Marshal
(1981) also associates this occurrence to morphological
aspects, such as differences on epidermis thickness that
might facilitate haematophagy. Komeno and Linhares
(1999) observed a relationship between parasitism and
the hosts juvenile stage. Thisfact was attributed not only
to a dispersal strategy on the part of the flies, based on
the assumption that the young search out new sheltersto
form new family nucleus, but also to deficient grooming
at this developmental stage of the host.

Considering the most abundant hosts and their re-
spective bat flies, specific differences can be observed in
therelationship between host and parasite (Tables1V, V).

TABLE I

Numbers of males and females and the sex ratio of Streblidae at Parque Estadual da Cantareira, S&o Paulo, collected between
February, 2000 and January, 2001

Streblidae Males Femaes Indet. & Sex ratio (M:F)
Aspidopterafalcata 7 3 2 1:0.42
Anastrebla caudiferae 9 6 0 1:0.66
Anastrebla modestini 16 10 3 1:.0.62
Anatrichobius passosi 2 5 0 1:25
Exastinion clovisi 9 8 0 1:0.88
Joblingia sp. 2 0 0 -
Megistopoda aranea 13 8 1 1:0.61
Megistopoda proxima 53 50 3 1:0.94
Metelasmus pseudopterus 2 3 0 1:15
Paratrichobiuslongicrus 45 24 5 1:0.53
Paraeuctenodessimilis 19 9 3 1:0.47
Sreblaguajiro 0 2 0 -
Trichobius dugesioides 3 0 0 -
Trichobius furmani 0 1 0 -
Trichobiusjoblingi 35 22 2 1:0.62
Trichobiustiptoni 7 3 1 1:0.42
Trichobius phillostomae 10 8 1 1.0.8
Trichobius sp. 2 0 0 -

a: specimens recorded as undetermined dueto the difficultiesin visualizing the genitaliaand not used in the determination of the sex

ratio.
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Intherelationship between S liliumand M. proxima, a
prevalence of 27% was found, dlightly smaller than that
found by Komeno and Linhares (1999) in Minas Gerais
(34%). Therewasno statistical difference between the pro-
portion of infested males and females. There was a prefer-

ence of the flies for the juvenile stages in both sexes, but
mainly in the males, with statistically significant results
(malesx?=10.44; P=0.005 - femalesx2=9.46; P=0.051).
The same was observed for the mean abundance. The
mean intensity indicated a preference for females, with a

TABLE IV

Prevalences (%) of bat fliesin relation to sex and reproductive stage of the most abundant hosts at Parque Estadua da Cantareira,
Sao Paulo, February, 2000 to January, 2001

Host Surniralilium Artibeuslituratus Carollia perspicillata
Bat fly Megistropoda proxima Paratrichobiuslongicrus Trichobiusjoblingi
Male Juvenile 55 (11) 20 (1) 33(1)
Adult TA 32.1(18) 26 (6) 35.7 (5)
Adult TE 13.8 (5) 24 (6) 28.5(2)
Total 13.7 (34) 12.7 (13) 17.4 (8)
Femae Juvenile 50 (11) 25 (4) 80 (4)
Adult 19.6 (10) 50 (6) 50 (7)
Lactant 20 (5) 37.5(3) 33.3(2)
Pregnant 14.2 (2) 50 (2) 0
Post-L actant 22.7 (5) 66.6 (6) 0
Total 13.3(33) 20.5(21) 25.5(12)
Global ratio 27.1(67) 33.3(34) 42.5(20)

TA: abdominal testes; TE: scrotum testes; Adult: nonestrus female (non reproductive stage). The total number of captured bat flies

isindicated in parenthesis.

TABLEV

Mean abundances and mean intensities of bat fliesin relation to sex and reproductive stage of the most abudant hosts at Parque
Estadual da Cantareira, S&o Paulo, February, 2000 to January, 2001

Host Surniralilium Artibeuslituratus Carollia perspicillata
Bat fly Megistropoda proxima Paratrichobiuslongicrus Trichobiusjoblingi
AM M AM M AM IM
Mae Juvenile 1 1.9 0.4 20 1.0 15
Adult TA 0.4 14 0.34 13 1.0 2.8
Adult TE 0.3 2.2 0.28 11 1.0 2.8
Total 0.2 1.27 0.1 2.1 0.4 3.0
Female Juvenile 0.5 12 2.0 1.0 16 2.0
Adult 0.23 12 1.0 2.0 1.6 3.3
Lactant 0.24 1.2 1.0 2.6 1.6 5.0
Pregnant 0.1 1.0 22 45 0.0 0.0
Post-L actant 04 18 13 15 0.0 0.0
Total 0.1 1.67 0.4 13 0.8 2.62
Global ratio 0.4 1.04 0.6 1.82 12 2.85
AM: mean abundance; IM: mean intensity; TA: abdominal testes; TE: scrotum testes; Adult: nonestrus female (non reproductive
stage).
TABLE VI
Bat fliesinfected by fungi, collected on bats from Parque Estadual da Cantareira, S&0 Paulo, SP, February, 2000 to January, 2001
Number of
Bat fly Total number infested specimens Prevalence (%) Confidenceinterval (95%)
Megistopoda proxima 106 18 17 (10.4 - 25.5)
Anatrichobius passosi 6 3 50 (11.8-88.1)
Megistopoda aranea 22 2 9 (2.1-29.2)
Exastinion clovis 15 2 133 (1.7 - 40.5)
Paratrichobiuslongicrus 68 1 15 (0.04-7.9)
Total 217 26 12 (8.0-17.0)
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greater value for the post-lactant ones. Among the males
there was a preference for adults with scrotal testes.

In the relationship between A. lituratus and P.
longicrus, the prevalencefor this specieswas of 33.3%in
this study, below that of 37% found by Graciolli and Rui
(2001). The prevalence was higher for adult females, with
a preference for post-lactant females. Contrary to the
prevalence, the results of the mean abundance and mean
intensity were higher (0.6 and 1.82 respectively) than those
found by Graciolli and Rui (2001) (0.3-0.8). An analysisof
the data for the sex of the host showed higher values of
mean abundancefor femalesand amean intensity for males.
Between the reproductive stages there was a noticeable
value in the abundance and average intensity for preg-
nant femal es.

In the relationship between C. perspicillata and T.
joblingi, aprevalence of 42.5% was obtained. Compared
to the study of Komeno and Linhares (1999) in Minas
Geraiswith 66%, Wenzel et al. (1966) in Panamaand Wen-
zel (1976) in Venezuel a, who registered val ues above 60%,
the prevalence obtained in this study was low. In the
prevalence by sex, there was a preference for females,
contrary to the studies of Komeno and Linhares (1999)
with 25.5% and 17.4% respectively. For the mean abun-
dance there was a preference for females, with the same
value obtained both for age and reproductive stages. For
the average intensity, there was a preference for males,
the values being the same for those with abdominal tests
and scrotum tests. However, the values obtained for adult
femalesin estrus and in lactation were notable.

Hyperparasitism - Fungi of the order Laboulbeniales
order are frequently found infesting ectoparasites
(Marshall 1981). According to Marshall (1981), thereare
three genera that infest bat flies: Antrrohynchus in the
Nycteribiidae and Gloeamdromyces and Nycteromycesin
the Streblidae.

Themajority of the Nycteromyces species do not pen-
etrate the tegument, thus causing little damageto theflies
(Benjamin 1971, Blackwell 1980). However, species of
Antrrorhynchus and Gloeamdromyces penetrate the tegu-
ment, forming ramificationsinside the body cavities.

Thefirst study mentioning the occurrence of fungi on
bat flies of the New World (Fritz 1983), deals with the
biology and ecology of bat flies on Carollia bats. Fritz
(1983) believed that, depending on the body region af-
fected, the presence of fungi on bat flies can cause prob-
lems, such as difficulty of locomotion, when located on
the legs and near the wings.

During the identification of the flies, the presence of
thesefungi was observed. Of the 18 speciesof Streblidae,
five were infected by fungi, totaling 26 infected speci-
mens. There was no hyperparasitism on Basilia.

Thefungi presented mycelium with 1to 28 hyphaein
the same spot. These were distributed over one or more
body parts of the same fly. A preference of the fungi for
the soft body parts, such as the abdomen (65%), was
observed. Other parts of the body, such as the lateral
regions (10.3%), antero-dorsal part of the thorax (6.9%),
femur (6.9%) and theca (3.4%) werea so infested by fungi.
Maleswere moreinfected (77%) than females (23%), and
the fungi showed a preference for the ventral abdominal

region of wales (50% of the total of 20 infected speci-
mens). Of these, the majority (7 specimens) presented
hyphae near the aedeagus. In females, the preference
wasfor the dorsal region of the abdomen (4 of atotal of 6
specimens). Of these, 2 presented hyphae near the geni-
talia

Thetotal hyperparasitism rates recorded in this study
were low, representing only 6% of the total of the cap-
tured specimens. Thislow level of infection was also ob-
served by Blackwell (1980) in nycteribiids of the Old
World.

The data on the location of the fungi on the bat fly’s
body, as well as the relationship between the infested
region and the host’s sex, also corroborates Blackwell’s
results (1980a). Marshall (1981) believed that this prefer-
ence for infestation in the regions near the genitalia con-
stitutes adispersal strategy of the fungi, due to the close
contact during mating.
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