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Abstract

Arendt, Wayne J. 2006. Adaptations of an avian supertramp: distribution,
ecology, and life history of the pearly-eyed thrasher (Margarops fuscatus).
Gen. Tech. Rep. 27. San Juan, PR: U.S. Department of Agriculture, Forest

Service, International Institute of Tropical Forestry. 404 p.

The pearly-eyed thrasher is a major nest predator and competitor for nest sites
of the endangered Puerto Rican Parrot. In all aspects of its distribution and
ecology, Margarops fuscatus is a classic example of an avian “supertramp.” Itis a
pugnacious, highly vagile species, i.e., a good disperser, with a propensity to fill
vacant or underexploited niches at all elevations by adopting generalized nesting
and foraging strategies, as well as a varied diet. Having evolved superior coloniz-
ing traits at the expense of strong competitive characters, it is confined to about
80 generally small, often disturbed, species-poor islands and habitats throughout
the Caribbean. The pearly-eye’s future depends on its ability to adapt to the ever-
changing conditions in the region’s natural and anthropogenic environments.

Keywords: Amazona vittata, life history, Margarops fuscatus, pearly-eyed
thrasher, Puerto Rican parrot, supertramp.



Preface

This volume attempts to explain the current distribution of West Indian birds
from an ecological perspective rather than from a physical or geological stand-
point. Its primary objective is to present to the reader, for the first time, indepth
information on the life history of a unique and widely distributed Caribbean
mimid, one which exemplifies many of the ecological and reproductive traits
recognized more than three decades ago by the human physiologist and avian

ecologist Dr. Jared M. Diamond of the University of California in Los Angeles.
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Adaptations of An Avian Supertramp: Distribution, Ecology, and Life History of the Pearly-Eyed Thrasher (Margarops fuscatus)

Chapter 1: Introduction

Study Area and Methods

Data presented in this volume were obtained from 1978 to 2005. I assist in

the efforts to restore the critically endangered Puerto Rican parrot (4mazona
vittata), now limited to the Sierra de Luquillo Mountains (fig. 1.1), mostly within
the confines of the Luquillo Experimental Forest (fig. 1.2). The Luquillo Experi-
mental Forest is also known as the Caribbean National Forest, or simply “El
Yunque,” the Spanish vernacular for a blacksmith’s anvil, which the Sierra de
Luquillo reportedly resembles. I undertook this long-term study of the pearly-
eyed thrasher because it is the Puerto Rican parrot’s principal nest predator and

competitor for nest sites. The following section describes the thrasher study area

Figure 1.1—Overview of the Sierra de Luquillo Mountains located in eastern Puerto Rico, an island mostly forested prior to European coloniza-
tion. This picture is part of a landsat thematic mapper satellite image captured in 1985 showing the Luquillo Experimental Forest and the area to
its east. (Photo courtesy of Dr. Eileen Helmer and Olga Ramos of the USDA Forest Service, International Institute of Tropical Forestry’s Global
Imaging System/Geographic Positioning System Laboratory. The satellite image and its full description are available at the following Web site:
http://luq.lternet.edu/data/spat-asc.html#satellite.)
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Figure 1.2—The 28 000-ha Luquillo Experimental Forest (noms. alt. Caribbean National Forest and “El Yunque”) located in northeastern
Puerto Rico. The Taino Indians, early inhabitants of the area, revered the mountains believing they were the home of the “espiritu benefactor”
(or benefactor spirit) who would bless them if they paid homage to him, usually through sacrifices. The word Luquillo is believed to be a corrup-
tion and contraction of “Yukaju” (the mythological benefactor spirit of the Taino Indians inhabiting Haiti, and the root word from which the
Yokaht observation tower located at km 9 along highway 191 in the Luquillo Experimental Forest was named). “Yukaju” was used together with
“Yuku,” resulting in the more simple term “Yukiyu.” The contemporary word “Luquillo” was adopted by the Spanish who thought that Yukiyu
referred to a crazy Taino Chieftain who incessantly attacked the Spanish inhabitants of the area. “Loco” (or “loquillo”) in Spanish means crazy,
from which was eventually derived the word “Luquillo,” which in addition to referring to the forest, is also a small nearby coastal city (preceding
information taken, with permission, from Dominguez-Cristobal 2000). (Photo courtesy of Gerald P. Bauer.)

and the methods used to obtain the data. One analysis covers a period of 32 years
(1973-2005), another through 2004, and many more that include every year over

a 21-year period from 1979 to 2000 (several figures); in other analyses, however,
some years are excluded, e.g., 1983, 1984, and 1989 owing to incomplete data sets.
Likewise, some analyses include shorter periods, e.g., 12 years—1979-91 (thrasher
survival—a limitation of the model), 18 years—1979-97 (return rates), and 19
years—1979-98 (various egg-laying and recycling data sets).

Methods used will be summarized chapter by chapter. To ensure consistency
and standardization in citing references pertaining to Caribbean birds, I followed
as closely as possible the format used by J.W. Wiley (2000) in his comprehensive
bibliography of West Indian ornithology.
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Before presenting methodology summaries, I will first describe my long-term,
life-history nest-box study (1979 to present), the software packages used to perform
numerous parametric and nonparametric statistical tests, and those in the graphic
display of the results, which include data gathered between 1979 and 2005.

Nest-Box Study

The pearly-eyed thrasher is a nonobligate, secondary cavity nester (Arendt 2004a).

Although it often constructs its bulky open-cup nest on heavily foliaged tree limbs
o . . : : . The pearly-eyed
and within bamboo thickets and vine entanglements, it readily takes to existing thrasher i
rasher is a
cavities. However, it does not excavate its own cavity. Nor does it lay its clutch of nonobligate
. . . . . Ig ]
one to four pale bluish-green eggs directly on the interior cavity substrate as do secondar
. . . . y
primary cavity nesters, most of which have unpigmented eggs (Arendt 2004b). cavity nester
Instead, the pearly-eye builds a definitive stick nest lined with aerial or, less often, '

terrestrial rootlets within natural cavities or, as in this study, within nest boxes (fig.
1.3). In December, 1978, within the Luquillo Experimental Forest, I began moni-
toring 30 to 40 (avg. = 34 per year) modified wood-duck (4ix sponsa) nest boxes
(fig. 1.4) known as “Kepler Boxes,” first used by C.B. Kepler as part of another

Figure 1.3—The pearly-eye’s typical three-egg clutch laid in a bulky stick nest lined with aerial rootlets and
placed within a Kepler box (gray shadow surrounding the nest). Even in the rain forest, not all pearly-eyes
nested in cavities. Favorite noncavity nest sites included bamboo thickets, vine entanglements, and other
vegetation associations with dense foliage to ensure that nests were not only hidden but also sheltered from
the persistent heavy rains.
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Figure 1.4—Full view of the Kepler nest-box design used in this study. (see “Study Area and Methods” for a
more detailed description of box placement and maintenance, and Snyder et al. 1987 for box specifications).

study related to the Puerto Rican Parrot. Boxes were numbered to enhance
quality control of the data. Aboveground box height was irrelevant because
breeders would readily accept boxes placed as low as 2 m and at any height above
the forest floor, even in the upper story canopies of emergent trees. Because of rat
predation, sheet metal was often nailed to the roof and walls of the box to reduce
the rat’s traction and lower the probability of predation. With the invasion of the
forest by the Africanized honeybee (Apis mellifera scutellata) in the mid-1990s,
usurpation of nest boxes by swarming bees increased dramatically (Arendt 2000).
By using both attractant and repellant baits as well as a viscous glue coating on
the upper inner surfaces of boxes, the installation of bee traps helped to reduce
the number and severity of invasions but did not successfully deter the ever more
frequent swarms. Each box was placed about 0.1 km apart at elevations ranging
from about 600 to 900 m primarily in palo colorado forest (fig. 1.5; see also Ewel
and Whitmore 1973, Wadsworth 1951 for a description of the forest, including

the four major forest types).
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Figure 1.5—The colorado forest type. Classified as lower montane wet forest and located between
roughly 600 and 900 m, colorado forest encompasses 3318 ha, or about 30 percent of the entire forest,
and is the pearly-eyed thrasher’s prime habitat in the Sierra de Luquillo. The large palo colorado tree
(Cyrilla racemiflora L.) shown in the foreground rarely exceeds heights of 18 m but may reach almost 3 m
in diameter and can survive more than a thousand years (Weaver 1986). It is a favorite of cavity-nesters
such as the Puerto Rican parrot (4mazona vittata) and the pearly-eyed thrasher because its heartwood
decays, forming natural cavities, over which the parrot and thrasher vie for use as nest sites.
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The effects of
Hurricanes Hugo
and Georges will be
felt for decades.

Box locations have been permanently recorded by using geographic infor-
mation system (GIS) and global positioning system (GPS) technology (Trimble
Pro XL®)./ Nest-box data were differentially corrected and plotted by using
ArcView® software and overlaid on a forest map.

Nest boxes were monitored every 2 to 4 days throughout the nesting period,
and daily at critical times, e.g., egg-laying, hatching, and fledging periods. During
the nonbreeding season, each box was checked every 1 to 2 weeks for signs of
activity. In several analyses throughout this document, data were collected from
known-aged pearly-eyed thrashers (individuals that hatched in nest boxes) and
“minimum-aged” individuals (determined by tallying the number of years after
banding). For example, an unknown-aged (unbanded) thrasher that was banded
and then bred in a nest box at the onset of the study (1979) was considered a mini-
mum-aged l-year-old as it generally takes about 9 months for first-time breeders
to nest. Each succeeding year, the minimum age of that breeder was incremented
by 1.

Natural Habitat Disturbances
The effects of Hurricanes Hugo (1989) and Georges (1998) on much of the forest

and its vegetation will be felt for decades. Fortunately, however, their impacts
were less severe in the areas harboring thrasher nest-box trees included in this
study. Most nest-box trees were located in the Icacos Valley (fig. 1.6) along a
south-facing slope that, in general, did not suffer extensive damage from high
winds and water-induced damage such as erosion, landslides, and occasional
uprooting. Only three nest-box trees toppled during Hurricane Hugo, and an
additional two nest boxes blew down. As a result of a more direct hit and the
heavier rains associated with Hurricane Georges, six nest-box trees toppled
owing to high winds (n = four boxes) and landslides (n = two boxes). In addition
to the 6 boxes downed with their respective trees, 4 more boxes were destroyed as
a direct result of Hurricane Georges. After each hurricane, boxes were replaced
either in their previous trees, or as in the instances of felled trees, within 10 m of
their previous locations.

To study various aspects of the pearly-eye’s life history, my assistants and
I constructed observation blinds made of easily sewn and portable burlap
(fig. 1.7), camouflaged canvas, fiberglass, and even palm fronds, which were
used for the roof and walls. Bundled tightly together, palm fronds not only

hid the observer from view, but also were adequate in keeping the observer

IThe use of trade or firm names in this publication is for reader information and does not imply
endorsement by the U.S. Department of Agriculture of any product or service.
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Figure 1.6—Pearly-eyed thrasher research areas within the Luquillo Experimental Forest. Delineated are the main study
sites and the dispersion of nest boxes along PR Hwy. 191 in the Icacos Valley, PR auxiliary 9930 (Loop Road), and PR
auxiliary 930 (Molindero Loop). One box (not shown) was located near Quebrada Juan Diego at an elevation of 460 m

at km 9.8 along PR Hwy 191. Map courtesy of Carlos Rodriguez of the USDA Forest Service, International Institute of
Tropical Forestry’s Global Imaging System/Geographic Positioning System Laboratory.
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Figure 1.7—Nest-monitoring observation blind (or “hide”). In the background, the author has just placed
a mounted thrasher on the roof of a nest box during the nonbreeding season to determine if the pearly-eye
is territorial year-round, which it is. Mist and low clouds moving through caused the haze noticeable in the
background. (December 1979 photo courtesy of Gerald P. Bauer.)

(relatively) dry during even heavy downpours. Blinds were placed on the ground
or in trees at distances of 3 to 30 m from nest boxes to observe thrasher behavior
and activities such as (a) incubation and brooding schedules, (b) fledging, (c) rates
of feeding and fecal sac removal, and (d) regurgitation of pellets containing the
seeds of fruits and bones of animals too large to digest.

Adults were captured in traps attached to nest-box entrances during the
breeding season, and in mist-nets outside of the reproductive period. Eggs and
chicks were weighed and measured by using digital and dial calipers accurate to

0.01 and 0.02 mm, respectively, and 50- to 300-g spring scales with increments of
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0.5, 1, and 2 g (see also Arendt, 2005). Adults were also measured by using
the same calipers and 300-g spring scales with 2-g increments (measurement
techniques followed Baldwin et al. 1931, Pettingill 1970, Pyle et al. 1987).

For almost 10 years, my wife, Angela, and I conducted the bulk of the field-
work. Then, beginning in 1987, after receiving adequate training in the use of the
previously described equipment, parrot project volunteers and one to three field
technicians began assisting in the collection of nest-box data. After 1990, most
of the field data were collected by Roberto Diaz (1991 to 1997), Morris S. Ford
(1997 to 2002), and Matthew Anderson (2002 to present). During the 1990s, 1
periodically assisted in collecting the data when circumstances required my
participation, e.g., posthurricane bird-population and habitat assessments.

The Effects of Dipteran Ectoparasitism

Some of the information in the following paragraphs is taken from Arendt (2000).

It merits repeating to ensure that the reader has an adequate introduction to

Philornis ectoparasitism in Puerto Rico (see also Delannoy and Cruz 1991,

Rivera Irizarry 1990) and within the Sierra de Luquillo because it is such an Philornis

integral part of the forest ecosystem and this research. ectoparasitism

The genus Philornis includes more than 50 species of parasitic flies that have Is an integral part

radiated widely throughout the Neotropics, showing a wide host specificity and of this research.
parasitizing more than 100 species of birds (for examples, see Couri 1999, Dodge
and Aitken 1968, LaRue 1987, Teixeira 1999). Within the Luquillo Experimental
Forest, philornid botflies (fig. 1.8) parasitize more than 20 avian species in diverse
taxa including Falconiformes, Columbiformes, Psittaciformes, Cuculiformes,
and several species of Passeriformes (Snyder et al. 1987; Pérez-Rivera 1993, in
litt.; and pers. observ.).

Adult Philornis botflies (Diptera: Muscidae) resemble the common housefly
(Musca domestica L.) in appearance, and both have a lapping proboscis. Body
shape and wing venation are typically muscid. Wings are hyaline (transparent
and colorless). Philornid botflies are identified by the prominent r-m and m-m
(radial and medial) cross veins in their wings. Adults have black abdomens and
red heads. Females have a fleshy telescopic ovipositor and average body length
(9.17 mm) smaller than males (10.65 mm). Females can also be distinguished
from males by the yellowish pleural (lateral) areas of their legs and their wider
interorbital spaces, which are golden rather than silver as in males (Arendt 1983,
LaRue 1987). LaRue (1987) found that adults were mostly crepuscular (active at
twilight); and, although they extended their proboscises to honey water, adults

did so more frequently when parrot and thrasher excrement was provided.
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Female flies in the genus
Philornis may be oviparous
or viviparous, depending on
their adaptive reproductive
strategies (see detailed
discussion in Couri 1999,
Skidmore 1985, Teixeira
1999). Although to date
in this forest, there is only
circumstantial evidence,
e.g., females with fleshy
telescopic ovipositors,
complex structural design of
the egg encasement (fig. 1.9),
sperm in the spermatheca,
and chorionated (protective
membrane) eggs in the
median oviduct ready to
be laid (LaRue 1987; and
pers. obs.), it is believed that
these botflies lay their eggs
topically on their hosts.

To my knowledge (and
corroborated by J.E. Loye

1998, pers. comm.), no one

Figure 1.8—Adult Philornis botfly (Diptera: Muscidae). Although
they resemble the common housefly (Musca domestica), philornid
botflies can be identified by the prominent r-m and m-m (radial

and medial) wing cross veins, which are visible in the photograph.

has yet documented in the literature seeing philornid botfly eggs on nestling birds,

although I, as well as others, have observed the eggs of blowflies (Calliphoridae)

laid on moribund thrasher nestlings that exhibit rapidly falling body temperatures

and soon succumb to the effects of philornid ectoparasitism. The telltale raised

bumps on the integument of recently hatched nestlings suggest that female botflies

are depositing eggs topically on the hosts; the eggs most likely hatch quickly

following deposition, and the larvae burrow into the skin almost immediately
after hatching. Citing Arendt (1985b), Couri (1999) and Teixeira (1999) concluded

that because so many larvae infest ventral areas of pearly-eye nestlings, it is

more probable that the adults lay their eggs in the nest and the larvae then climb

up onto the host. This hypothesis does not, however, account for the primarily

dorsal larval implantation sites on young, especially recently hatched, nestlings
(Arendt 1985a). Moreover, in 1987, from within a tree blind with a thrasher box
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Figure 1.9—Scanning electron microscope image of a philornid botfly egg. Although it remains unknown
whether or not the philornid flies inhabiting the Sierra de Luquillo are oviparous or viviparous (J.E. Loye
1998, pers. comm.), the intricate honeycomb-within-honeycomb pattern of the respiratory pores and struc-
tural supports shown in this picture, which no doubt greatly strengthens the egg and increases its resistance
to being crushed, lends support to the notion that the fly has adopted an oviparous deposition strategy. Eggs
laid topically must be resilient and able to withstand external pressures such as the nestling pressing itself up
against the wooden wall of the nest box or even brushing up against its siblings. (Photo courtesy of Robin
Kennedy, University of Missouri-Columbia.)

mounted on one side, and through one-way glass, I observed adult philornid
females buzzing over nestlings and alighting on their heads and dorsal areas.
Unfortunately, no female was observed ovipositing, and the blind, box, and glass
were destroyed soon thereafter in a windstorm, curtailing further observations.
However, more recently, A.L. Rivera (2004, pers. comm.) and others have
captured on video philornid flies entering Puerto Rican parrot nest cavities and
alighting on the heads and dorsal areas of parrot chicks, thus strengthening the
possibility of a topical (vs. nest) deposition of eggs. Clearly, much more research
into the ecology of the ectoparasite is needed before definitive statements can be
made regarding its egg/larvae deposition strategy.

Philornid botfly larvae infesting pearly-eyed thrashers, both nestlings and
adults, live subcutaneously for about a week, situated in furuncles (cavernous
lesions with cornified epithelial walls) with their caudal spiracles visible through
the dermal openings (fig. 1.10). Botfly larvae are maggot-like in general appear-
ance. The anterior end tapers to a rounded head segment, and the much broader
posterior end is obliquely truncate. Larvae are off-white to dark brown. They

consist of 12 segments and range in length from about 1 to 20 mm, with a width
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of 1.3 to 6 mm. Paired anterior
and posterior respiratory spiracles
are present on the 20d and 12th
segments, respectively. Rear-fac-
ing and sharply pointed cuticular
spines cover portions of the
thoracic and abdominal segments
and are used to anchor the larvae
within the furuncle, thus making
extraction by a preening bird much
more difficult. The heavily sclero-
tized cephalopharyngeal skeleton
of the first instar larvae is probably
a secondary adaptation for cutting
through the host’s integument
(Nielsen 1911, Skidmore 1985).

Figure 1.10—Philornid botfly larva. Before evacuation

The puparial cuticular bands and pupation, infesting larvae live subcutaneously in
. both nestlings and adults for about a week, situated in
and caudal splracles are the best furuncles (cavernous lesions with cornified epithelial

. walls). Paired posterior respiratory spiracles are visible
taxonomic characters for the genus  in the photo.

(Dodge and Aitken 1968).

Larval implantation strategies follow the advancement of the breeding season
and the ontogeny and pterylae development of the thrasher nestlings. Early in the
season, larvae usually appear first in dorsal areas of young, unfeathered nestlings
(fig. 1.11), usually commencing in anterior (coronal and nucal) areas, and then
along the capital tract beginning in the interscapular region. Larvae infest axillary
and pelvic areas generally only after the remigial, humeral, and caudal feather
tracts had begun to develop. Infesting larvae then concentrate ventrolaterally in
older chicks to take advantage of the nutrient-rich blood supplied to the develop-
ing feathers of the ventrolateral and humeral tracts (fig. 1.12). Later in the season,
however, owing to the exponential growth of the philornid population, there are
so many flies vying for implantation sites that space is critically limited. As a
result, early-season site specificity is abandoned and eggs are laid virtually over
the host’s entire body, commonly observed even in recently hatched nestlings.
Larval saturation is conducive to the host’s early demise because the period of
most rapid growth in thrasher nestlings is within the first 1.5 weeks after hatching.
Even if a heavily infested nestling survives, it is often critically compromised as
evidenced in the nestling in figure 1.12. Soon after the larva that was implanted

in its left auditory canal evacuated, the nestling’s external auditory orifice sealed
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Figure 1.11-—Four-day-old, still unfeathered pearly-eye nestling heavily infested with philornid larvae.
Late in the breeding season, owing to the exponential growth of the botfly population, there are so many
female flies vying for implantation sites that space becomes critically limited. As a result, the early-season
site specificity (dorsal—nucal and coronal—implantations in young nestlings) is augmented by eggs being
laid virtually over the host’s entire body as shown in this nestling hatched in June 1982.

13
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Figure 1.12—Ten-day-old pearly-eye nestling infested with philornid larvae. Once the host’s feather
development was well under way, larval implantation sites tended to shift from dorsal to ventral surfaces,
especially in the throat and inferior neck areas, and along the ventrolateral feather tracts. Note the large
larva protruding from the bird’s left auditory meatus.

over completely and it is assumed that this individual was left hearing impaired
as a result of the ectoparasitism. In addition to its hearing problems, this nestling
was unable to respire or feed normally owing to the numerous larvae implanted
near its trachea and esophagus. As the larvae grew, they obstructed the passage
of air and food.

The shift from dorsal sites in younger nestlings to ventral sites in older
nestlings has been reported in another passerine, namely the redwing, Turdus
iliacus (Bakkal 1980). Although nutrient-rich feather tracts and other trunk sites
are preferred (Arendt 1985b: table 5), botfly maggots sometimes infest the host’s
legs and feet, including footpads and intertarsal joints (fig. 1.13), especially when
the more “preferred” corporal and brachial areas are saturated with larvae,
particularly late in the breeding season. Heavy larval infestations in and around

intertarsal joints sometimes had a crippling effect on the host. In one instance
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in 1982, a nestling thrasher having suffered from more than 20 larval implants
on its legs could not stand firmly, and consequently did not fledge. It remained
in the nest box 42 days before succumbing to what appeared to be malnutrition.
The adults eventually stopped feeding the physically impaired chick. A similar
instance involving a nestling of the critically endangered Puerto Rican parrot
occurred in 1984. The nestling did not fledge because it was unable to climb up
and out of its nest cavity owing to 12 philornid larvae infesting both tibiotarsi
(Snyder et al. 1987).

Dissection of larval-infested thrasher nestlings that succumbed to philornid
ectoparasitism suggested that the larvae were feeding on proximate subcutaneous
blood supplies (fig. 1.14). Therefore, the pathenogenesis of the philornid myiasis
was also investigated as part of this research (Uhazy and Arendt 1986). These

Figure 1.13—Pearly-eye nestling infested with botfly larvae implanted in appendicular extremes. Late in the
breeding season when the “preferred” corporal and brachial implantation sites were saturated, infesting
larvae then became more concentrated along the tibiotarsi, tarsometatarsi, and footpads, where they were
able to take advantage of the proximity of underlying blood supplies.
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investigations confirmed that larvae feed on their host’s rich adipose (“fatty”)
tissues forming the base of the ventrolateral feather tracts, as well as erythrocytes,
mononuclear cells, necrotic cellular debris, and body fluids (fig. 1.15). At pupa-
tion, via modified salivary glands, the larvae secrete a frothy cocoon (fig. 1.16)
that anchors the puparia to twigs (fig. 1.17) under the female-warmed nest cup,
which also assures relative safety from the brooding bird (see Couri 1984, 1985,
1991, 1999; LaRue 1987, Teixeira 1999; Uhazy and Arendt 1986 for a more detailed
history of the taxonomy and ecology of philornid botflies).

The prevalence (proportion of nestlings infested), incidence (total number
of infesting larvae), and larval implantation sites were recorded on diagrams of
thrasher nestlings and in field notebooks, noting the age, size, and feather develop-

ment of each chick and the age (instar) and size of each larva.

Figure 1.14—Dissected pearly-eye nestling. Thrasher nestlings that succumbed to the effects of philornid
ectoparasitism were taken to the laboratory and necropsied to further study the effects of avian myiasis.
Several small, first-instar larvae are shown here implanted along the nutrient-rich ventrolateral feather
tracts. Note the protruding keel of the sternum, demonstrating the malnourishment of this individual as
a result of its heavy infestation of botfly larvae.
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Figure 1.15—Photomicrograph of the cross section of a philornid larva showing the alimentary tract.
Red blood cells (ghost-like circular to subcircular structures), mononuclear cells, and cellular debris
are often found within the peritrophic membrane. The black dots represent pycnotic nuclei associated
with degenerated necrotic cells (standard histological stain Haematoxylon and Eosin, at 610 power
magnification) (Photo courtesy of Leslie S. Uhazy).

Figure 1.16—Philornid botfly maggot and cocoon. This maggot is secreting its frothy cocoon
via modified salivary glands. The cocoon will soon adhere to twigs just below the thrasher’s nest
cup (Arendt 1983). At pupation, the larval hindgut is purged, and the dense, black fluid smells
strongly of ammonia; the elongated salivary glands lose their white color and thereafter appear
translucent (LaRue 1987).

17
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Figure 1.17—Philornid puparium. Although viscous during construction of the cocoon, the glue-like
adhesive rapidly dries, cementing the puparium to the nest-cup twigs. Adult botflies emerged from their
puparia after about 2 weeks (14 to 17 days).

Supplemental Nest Sites and Thrasher Densities

Installation of artificial nest boxes is often used to achieve, maintain, and enhance
forest-bird biodiversity and density (Blem and Blem 1991, Fleming and Petit
1986, Twedt and Henne-Kerr 2001). Therefore, nest boxes are an integral part of
the ever-growing arsenal of tools and techniques used by conservation biologists
to manage forest-bird populations. Placement of artificial nest boxes in certain
habitats such as small forest fragments can augment avian populations to desired
levels, sometimes comparable to those in nearby natural forest stands (Baldi 1991).
However, at the other end of the conservation spectrum, the occupancy of surplus
nest sites by “undesirable” or “pest” species such as the house sparrow (Passer
domesticus) and European starling (Sturnus vulgaris), which often results in the
complete competitive exclusion of all other potential nesters, poses a potential
threat to populations of several beneficial (and often already threatened or endan-
gered) cavity-nesting birds, for whom the boxes were originally designed. Because
the pearly-eye is often considered a “pest” species, a few concerned people have
asked if supplemental nest boxes might have dangerously elevated this forest’s
population of the pearly-eyed thrasher, and if the research results from this study
may be biased as a consequence of supplemental nest sites and an artificially
elevated population?

Thrasher densities are higher in my study area than in some other sections
of the forest and within the other three forest types (see chapter 8). However,
my study area is in prime thrasher habitat, where a high population density is
expected, regardless of the presence or absence of supplemental nest sites. But,
to test the relevance of this finding, thrasher populations on other islands were
surveyed comparing different habitat types (see chapter 4). Both mist-net and
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audio-visual (pointcount) census results revealed that thrasher numbers in the
Luquillo Experimental Forest, and even in my study area, are not as high as on
some other islands where no supplemental nest sites have been provided. In fact,
pearly-eyed thrasher numbers in colorado forest, particularly within my Icacos
Valley study site, declined significantly during the first 6 years following Hurri-
canes Hugo (Arendt 2000: fig. 2) and Georges. The same pattern was observed in
tabonuco forest within the Puerto Rican parrot’s primary nesting valley during
the first 6 years following Hurricane Georges (fig. 1.18). Furthermore, dipteran
ectoparasitism is so intense within the study area that, after May of each breeding
season, often 100 percent of the infested nestlings die before fledging. Thus the
forest thrasher population is not being saturated with new potential breeders as has
been suggested by some. As further examples, not a single thrasher-box nestling
fledged during the 1998 breeding season owing to exceptionally heavy botfly
infestations that year. Likewise, only four thrasher-box nestlings fledged during
the 1999 breeding season owing to very limited breeding and heavy philornid
ectoparasitism resulting from the effects of Hurricane Georges the previous

year. Lastly, during a three-season span (2000-2002), owing to a series of egg

experiments conducted by University of California Berkeley collaborators, only

Figure 1.18—Population dynamics of the pearly-eyed thrasher between 1989 and 2004 in the Icacos Valley study area within its preferred palo
colorado (Cyrilla racemiflora L.) forest habitat, and in tabonuco (Dacryodes excelsa Vahl.) forest within the main nesting valley of the critically
endangered Puerto Rican parrot. In both forest types during this 15-year period, pearly-eyes reacted as do supertramps in general by increasing
in number immediately following two major habitat disturbances, one each in September of 1989 and 1998, but then their numbers dwindled in
both areas between disturbances. Note also the continued significant downward trend in thrasher populations in both areas during this period.

19



GENERAL TECHNICAL REPORT IITF-GTR-27

The botfly parasite and
its thrasher host are
acting as biological
controls on each
other’s populations
within the Luquillo

Experimental Forest.

20

45 young pearly-eyes fledged from nest boxes. Thus, over a 5-year period, thrasher
nest boxes produced only 49 fledglings (about 10 per year); certainly not enough to
deleteriously impact the forest (see additional effects of ectoparasitism in chapters
6 and 7).

On a closely related subject, to assuage any anxieties among readers that [ am
significantly increasing the population of parasitic botflies in my study area as a
consequence of producing more thrasher nestlings each season, I simply point out
that I have, on numerous occasions over the past two decades, found comparable
parasite loads on nestling pearly-eyes from natural cavities and open-cup nests in
areas of the forest far removed from the study area. Moreover, philornid botflies
are known to parasitize some 100 species of forest birds throughout the Neo-
tropics (LaRue 1987: app. 1), and at least 20 species within the Luquillo Experi-
mental Forest (see chapter 6). Thus, unless a species is already stressed (e.g.,
Delannoy and Cruz 1991), no single species should be significantly affected by
potentially small increases in the botfly population. Most importantly, however, as
stated above, nestling mortality resulting from ectoparasitism is high throughout
each breeding season, often with 100 percent mortality from May onward. Conse-
quently, numerous nestling thrasher hosts die, often well before literally thousands
of implanted larvae can develop sufficiently to successfully pupate.

A review of the literature on long-term, avian life-history studies (Newton
1989, Sorac