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SCIENTIFIC NOTE

MOSQUITOES AND OTHER ARTHROPOD MACRO FAUNA ASSOCIATED
WITH TANK BROMELIADS IN A PERUVIAN CLOUD FOREST

DANIEL M. PARKER,1 THOMAS J. ZAVORTINK,2 TIMOTHY J. BILLO,1 URSULA VALDEZ1
AND

JOHN S. EDWARDS1

ABSTRACT. Mosquitoes and other macro arthropods were collected in September 2008 from bucket
bromeliads in the vicinity of the Wayqecha Cloud Forest Research Center in southeastern Peru, an area for
which there are no published data. Range extensions of culicid species are reported.
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The fauna associated with tank bromeliads is
well known from many localities, the majority of
them in lowland tropics (Richardson 1999,
Kitching 2000), but there are no published
records from the cloud forest of the Peruvian
Andes. This paper reports data on the arthropod
macro fauna of tank bromeliads (Tillandsia L.
sp.) in the vicinity of the Wayqecha Cloud Forest
Research Center situated at 2,900 m on the
southern perimeter of the Manu National Park in
southeastern Peruvian Andes. The material was
collected on September 6 and 7, 2008.

Eight individual epiphytic bromeliads were
taken from trees bordering the Trocha Perdiz
trail within 50 m of the Wayqecha Field Station.
Entire plants were cut from tree branches and
carried to the field station in a large bowl that
ensured the capture of all inhabitants. The
contained water was poured through a cloth
filter that retained all but the micro fauna and
flora. The volume of water was measured. The
imbricate leaves of the bromeliads were then
successively detached, and enclosed arthropods
were hand-collected. Specimens were preserved in
70% ethanol.

The larval mosquito fauna comprised 4 species:
Aedes leei Berlin, Anopheles pholidotus Zavortink,
Wyeomyia bicornis (Root), and an undescribed
species of Culex. Aedes leei belongs to the Sexli-
neatus Section of subgenus Howardina Theobald.
Most species of the Sexlineatus Section occur in
mountainous regions of Central America and
western South America, and all breed almost
exclusively in bromeliads. Aedes leei has been re-
ported previously from elevations above 3,000 m
in Colombia and Bolivia (Berlin 1969, Heine-
mann and Belkin 1978c). Anopheles pholidotus is
in subgenus Kerteszia Theobald. The immatures
of most species of this subgenus occur only in

bromeliads. Anopheles pholidotus has been previ-
ously reported from mountainous areas of west-
ern Panama and western Venezuela (Zavortink
1973). Wyeomyia bicornis, of subgenus Nunezia
Dyar, has been reported previously from Vene-
zuela, Brazil, Bolivia, and Peru (Knight and Stone
1977). The immatures of this and other species of
Nunezia are normally found in bromeliads, often
in montane and cloud forests (Heinemann and
Belkin 1978a, 1978b; Navarro and Liria 2007).
The Culex larvae are provisionally identified as
Culex (subgenus B) sp. Y, an undescribed species
reported by Heinemann and Belkin (1978c) from
3,100 m in the Colombian Andes, where it was
also associated with Ae. leei. This and several
related species are inhabitants of bromeliads at
higher elevations in the cordilleras of Central and
South America (Heinemann and Belkin 1978a,
1978b, 1978c). The Wayqecha locality is a signi-
ficant range extension to the south for both An.
pholidotus (2,400 km) and Culex. sp. Y (1,800 km).
Examination of the collection records of the
project ‘‘Mosquitoes of Middle America’’ for
Panama, Venezuela, and Colombia (Heinemann
and Belkin 1978a, 1978b, 1978c) reveals that the
species found together at Wayqecha belong to
higher taxa that are frequently associated with
each other. Indeed, at its type locality on Cerro
Guayabo in western Panama, 2,700 km from
Wayqecha, An. pholidotus was associated with
other species in the Sexlineatus Section of Aedes
(Howardina), Culex (Subgenus B), and Wyeomyia
(Nunezia) (Heinemann and Belkin 1978a).

The overall arthropod diversity of the 8 tank
bromeliads is enumerated in Table 1. In addition
to the arthropods, one newly recognized tank
bromeliad hylid frog, Hyla antoniiochoai (De la
Riva and Chaparro 2005) was collected from
bromeliad 3. Bromeliads 1 and 2 were small and
lacked significant water content. The remainder
were comparable in size but ranged 5-fold in
water content (from 0.33 to 1.5 liters). Overall,
culicids predominated and together with other
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Nematocera outnumbered all other inhabitants.
Marsh beetle larvae (family Scirtidae, formerly
Helodidae), feeders on aquatic fungi, algae, and
diatoms, were also a prominent feature. Large,
long-siphoned syrphid larvae were present in mud
between the leaf bases rather than in the open
water of the bucket.

The coenagrionid larvae, identified by D.
Paulson (personal communication), are Oreial-
lagma quadricolor Ris, only recently described
from the larval stage from material collected in the
Manu area (von Ellenrieder and Garrison 2008).

The disparate composition of the arthropod
populations, notably blattid, dermapteran, and
staphylinid numbers, in bromeliad samples 3–8,
all of which were otherwise broadly comparable,
perhaps reflects stochastic colonization patterns.

The data presented here are based on limited
sampling and do not warrant broad inferences,
but can serve as baseline data for the monitoring
of faunal changes due to climate change at the
Wayqecha site. Given the steep topography and
the sensitivity of cloud forest to changes in cli-
mate, future changes in fauna may be expected.
Specimens will be stored at the Burke Museum of
Natural History in Seattle, WA, and at the
Bohart Museum, University of California, Davis,
CA.

The data presented in this study were collected
in the course of a University of Washington
Exploration Seminar. We thank Dennis Paulson
for examining odonate larvae and Rod Crawford
for examining the arachnids.
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Table 1. Arthropod macro fauna from
Wayqecha bromeliads.

Numbers of specimens

Arachnida

Araneae

Theridiidae 7 juv1

Anyphaenidae 8 juv

Phalangida

Gonyleptidae, Huasapillia sp. 12

Hexapoda

Collembola 1
Insecta

Odonata

Coenagrionidae 2

Blattodea 16
Dermaptera 7
Heteroptera

Enicocephalidae 6
Pentatomidae 1

Homoptera

Cicadellidae 1

Thysanoptera 3
Psocoptera 1
Lepidoptera 1
Trichoptera 2
Coleoptera

Staphylinidae 9
Cerambycidae 3
Scirtidae 38

Diptera

Culicidae

Aedes leei 19
Anopheles pholidotus 15
Culex sp. Y 34
Wyeomyia bicornis 14

Chironomidae 20
Nematocera, other 26
Syrphidae 8
Unidentified larvae 18

1 juv, juveniles.
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