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Abstract

The Monk Parakeet Myiopsitta monachus is originally from South America, but through
multiple introductions, the species has successfully colonised many locations, around the
globe. The objective of this study was to find the nest locations and range of the species on
Grand Cayman Island, estimate the population size, record their feeding habits, and
understand their nest site preferences. A census was carried out to exhaustively locate current
breeding sites and population size was estimated by making direct counts of birds at their
nests. Additional sightings were plotted, feeding habits recorded, and crop sampling was
undertaken. Four potential nesting substrate types, heights and availability were recorded.
Parakeets were radio tracked to ascertain home range from their nest location. A small
population was found only in disturbed habitat, and individuals showed a preference for
nesting in the tallest coconut palms. Birds were found to travel short distances, over
surprisingly small ranges and exhibited generalist feeding habits. Equipped with the data, an
eradication method was devised and to date almost half of the known adult population has
been removed.

Keywords Invasive species, monk parakeet, Myiopsitta monachus, controls,
distribution, feeding, radio-tracking, Nest substrate preferences.

indigenous individuals, which have not
become established due to unsuitability of the
climate or ecology. Not all are unwelcome;

Introduction

There is a widespread global consciousness
as to the plight of earth’s biodiversity, which
is under threat from climate change and
habitat destruction. However, the hazard of
invasive species has not made such an impact
on the media or public imagination. For
conservation biologists, biological invasion
has become an issue of great concern
(Mooney & Hobbs, 2000). Great movements
of species that would have otherwise been
biogeographically isolated have been made
possible by anthropogenic activities (Mooney
& Hobbs, 2000; Vitousek et al., 1997;
BirdLife International 2004). Many exotic
species are introduced (or vagrant) non-

many are benign and are important to the
welfare and economies of countries (Mooney
& Hobbs, 2000). However, some manage to
establish themselves, increasing at the
expense of the native community, becoming
invasive species. (McNeely, 2004).

The two most important factors preventing
successful invasion are inappropriate climate
and predation (Lodge, 1993). However,
climate change may be facilitating invasions,
and may have the potential to force species
range changes (Sutherst, 2000; Huntley, et
al., 2006). Further habitat disturbance can



provide opportunities for colonisation
(Hobbs, 2000, Didham et al., 2007).

The characteristics of the invader, the
recipient environment and timing are
critical. These factors must harmonise, for
invasion success to take place. The

complexity of these countless interactions is
difficult to characterise, and it is therefore
difficult to predict the outcome of any
particular invasion (Lodge, 1993). A mass of
research has been afforded to avian
introductions. The r-selected characteristics
such as high fecundity, short generation time,
generalist feeding habits, tolerance to diverse
environments and the ability to exist in
disturbed urban habitats, may be the key to
successful invasion in many avian species
(Lockwood, 1999). Unsurprisingly, these
traits are opposite to those associated with
vulnerability to extinction (Lockwood, 1999;
Beissinger, 2000; Owens & Bennett, 2000).
However, deliberate transportation by
humans of desirable species, may bias which
species may become invasive, by insuring
sufficient numbers and repeated introductions
(Lockwood, 1999; Blackburn & Duncan,
2001), important factors in invasion success
(Crawley et. al., 1986; Kolar & Lodge, 2001).

The presence of an invasive species will
impact in some way upon the receiving
community. The effects of invasions have
proven to be particularly acute on small or
isolated islands, where residents have often
evolved without the presence of the
competitive species. Therefore, they have
inadequate defences to contend with new
arrivals (Birdlife International, 2004). The
following are well understood modes of
impact.

(1) Predation: Arrival of an unchecked
invasive predator can be devastating. Once
introduced to the island of Guam, the Brown
Tree Snake (Boiga irregularis) decimated the
island avifauna bringing about the extinction
of several bird, bat and lizard species (Wiles,

et al., 2003). (2) Competition: In Belgium a
negative association between the abundance
of the invasive ring-neck parakeet Psittacula
krameri and that of the native nuthatch Sitta
europaea, suggests competition for limited
nest cavities between these secondary cavity
nesters, to the detriment of the native species
(Strubbe & Matthysen, 2007). (3) Disease:

Introduction of disease to naive populations
via transport of otherwise geographically
restricted pathogens, can have detrimental
affects on native avifauna (Homberger &
Beissinger, 2006). Newcastle disease
Paramyxoviris-1, avian pox Poxvirus avium
and avian malaria Plasmodium relictum have
had deleterious affects, when introduced to
naive avian populations in the Galapagos and
Hawaii  (Birdlife  International, 2004;
Gottdenker et al., 2005; Homberger &
Beissinger, 2006). (4) Hybridisation: The
introduction of species which are compatible
for hybridization and introgression can be
detrimental to already vulnerable populations
(Rhymer & Simberloff, 1996). The globally
endangered White-headed Duck (Oxyura
leucocephala) is under the threat of genetic
extinction from the accidental introduction of
the North American Ruddy Duck (Oxyura
jamaicensis) (Rhymer & Simberloff, 1996;
Hughes et al., 2006). However, the presence
of an exotic species does not always
represent a serious threat for natives. The
Pekin Robin (Leothrix lutea) has become
established in the deciduous forests of Mt.
Tsukuba, Japan. Despite the high densities
of Pekin robins, the species richness and total
biomass are similar to other Japanese
deciduous forests (Tojo & Nakamura, 2004).

The Monk Parakeet Myiopsitta monachus
originates  from  South-eastern  South
America. It is a highly gregarious lowland
species, found below 1000m, in flocks of 10
to 100 or more (Forshaw, 1989; Sol et al.,
1997). Unique amongst Psittacidae they
build their own large colonial nests of sticks
(Forshaw, 1989). The species is a familiar
aviary bird, having been exported in large
numbers (Low, 1992; Sol et al., 1997). As a
result of this forced diaspora, invasive



populations have established themselves, at
various locations around the world; North
America, Europe and the Cayman Islands
(CI) (Hyman & Pruett-Jones, 1995; Sol, et
al., 1997; Bradley, 2000), proving a robust,
successful invader. In their native range,
monk parakeets have proven to be significant
agricultural pests of cereal and fruit crops
(Mott, 1973; Fitzwater, 1988; Forshaw,
1989; Bucher et al., 1990; Iriarte et. al.,
2005). Monk parakeets flourish in areas
close to human habitation and they exhibit
many of the r-selected characteristics of
successful invaders (Lockwood, 1999),
giving rise to a potential for rapid
exponential population growth (Hyman &
Pruett-Jones, 1995; Van Bael & Pruett-Jones,
1995; South & Pruett-Jones, 2000; Mufioz &
Real, 2006). Such is the concern of the
invasive capacity of the monk parakeet, Chile
and several USA states including Hawaii
prohibit the importation and keeping of this
species (Hawaii — Department of Land and
Natural Resources, 2001; Iriarte, et al., 2005;
Wyoming Game and Fish Department, 2007).

They were first released on Grand Cayman;
Cayman Islands (CI) in 1987, by 1999 up to
ten feral populations were established in
George Town, Savannah, Bodden Town and
West Bay (Bradley, 2000). In 2004
Hurricane Ivan reduced much of the islands
avifauna, however the Monk Parakeets
‘weathered the storm’ (Pers. comm. Cayman
Islands Department of Environment, 2007).
With the population re-establishing itself, it
is critical that population size, distribution
and habits are determined, before control
measures can take place. Therefore the
objective of this study was to locate their
nesting areas, estimate the population size
and record their feeding habits. In addition to
use this information to devise an effective
control or eradication programme.

Study Area

Grand Cayman is the largest (197 km?) and
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Fig. 1 The eastern Caribbean and Cayman Islands.

most westerly of the three low lying tropical
Caribbean islands, that lie to the south of
Cuba (19.20N, 81.20W) (Procter & Fleming,
1999) (Fig. 1). Originally most of the
uplands were covered with tropical dry
forest, giving way to mangrove in the
lowlands which once covered ca.70% of
Grand Cayman, but is now reduced to ~40%
(Swabey et al., 1946; Wiley et al., 2004).
Rapid population growth (18,000 in 1982
rising to 45 -50,000 by 2004) and an increase
in the tourism industry are accelerating
threats to habitat loss (Wiley et al., 2004).
96% of the human population of the CI are
supported by Grand Cayman (Bradley, 2000)
most of which live on the western half of the
island.  Consequently, there has been
accelerated housing development, and during
the 1990s, there was an increased effort to
produce food and an interest in agricultural
development, further increasing changes in

land use, escalating habitat disturbance
(Wiley et al., 2004).

Methods

Monk Parakeet nests can be isolated

structures or aggregations of nests in close
proximity. We use the term nesting area to
define a location where nests are found in
view of each other. A nest refers to a stick



structure that contains one or more chambers
(Domenech et al., 2003). A chamber refers
to a cavity within the nest, and an active
chamber is occupied by parakeets
(Domenech et al., 2003). The platform on
which the nest is built upon is termed the
nesting substrate (South & Pruett-Jones,
2000; Domenech et al, 2003) (Appendix 1).

Distribution and nest survey

Two detection methods were employed to
gain the best possible coverage of the island.
A systematic search of ~70% of the island
(method 1) covering all urban and
agricultural areas, the preferred disturbed
habitat of invasive monk parakeets (Hyman
& Pruett-Jones, 1995; Sol, D. 1997;
Domeénech et al., 2003; Iriarte, 2005; Mufioz
& Real, 2006). Further, a point distance
survey (method 2) which again covered much
of the urban areas, but also provided
coverage of ~ 10% of the island in areas of
forest and mangrove, atypical habitat for
monk parakeets (Forshaw, 1989). Therefore,
approximately 20% of the island was deemed
inaccessible within the time frame of the
study. These areas consisted of the interior
of the mangroves and dry forests, which can
be clearly seen as areas without roads,
urbanisation, and no point coverage (see
Appendix 2).

Method 1: A census of all the urban,
suburban and agricultural areas of Grand
Cayman Island was undertaken
systematically from mid March for a period
of 5 weeks, approximately 300 hrs of active
searching. Nesting areas were located by
driving between 5 and 10 mph along all roads
and tracks on the island. All potential
substrates (emergent objects: buildings,
telephone poles, electricity poles, aerials,
trees, and palms) were observed through
8x42 binoculars, and when the distance
prevented a clear identification, an 80mm x
72 zoom spotting telescope was used.

The surveyor searched for signs of nests in
the upper portions of all emergent structures.
Larger nests are easily detectable (see
Appendix 1). Smaller nests or nests under
construction are more easily missed, but
could be signalled by some subtle signs. The
bird’s calls often give away their location.
Usually sprigs of Logwood Haematoxylum
capechianum, could be seen between the
coconuts of a Coconut Palm Cocos nucifera.
Nests observed in the early stages of
construction were revisited until completed
or the attempt was abandoned.

All nesting locations, nesting attempts and
parakeet sightings observed between mid-
March and the close of June were recorded
using GPS. These coordinates were initially
plotted in WGS84 on a projection of the
island using ARC GIS, and then converted to
Cayman LIS local coordinate system for
increased accuracy. A minimum convex
polygon was created using Hawthes Tools
within ARC GIS, to produce a distribution
layer. Matrices of distances between nests
were created from the data.

To test the efficiency of the search method, a
90km? grid of 500 x 500m squares was
placed over the area of nest site distribution,
within the ARC GIS projection. 30 squares
were chosen at random and systematically
searched as in the original census.

Method 2: Point distance surveys for monk
parakeets and several other avian species,
were undertaken after the methods of Rivera-
Milan, (2007) in early 2007 and repeated
later in May 2007 (see Appendix 2).

Adult population size

The birds return to their nest chamber each
evening to roost (Forshaw, 1989). Therefore
2 hours before sunset and from sunrise for 2
hours are the best times to observe the



parakeets departing or arriving at the
entrances to their individual nest chambers.
Two direct counts per active nest chamber
were carried out. This was done to give the
best chance of detecting incubating birds,
which may leave the nest early morning or
late afternoon. A pair of 8x42 binoculars
was used to view the incoming birds and a
spotting scope was focussed on the nest to
verify which chamber the birds entered, once
the birds had alighted.

Feeding habits

When parakeets were encountered away from
their nests their foraging habits were
observed and the location, date, group size,
food source (species) and type (seed, fruit,
pod, shoot, bud, flower or invertebrate)
recorded.

A total of 12 birds; 1 roadkill and 11
carcasses provided by the CI Department of
Environment (DoE) Control Programme,
were sampled for their crop contents, which
were compared with local fruits and seeds by
eye and by the use of a stereo microscope.

Ranging behaviour

Birds (3 pairs) were captured from 3 nest
chambers at 2 sites, Site 1 and Site 2. Nets
attached to 2.5m light aluminium poles were
constructed with a 35cm diameter opening
and a 100cm deep net made from a 0.5 cm
diameter mesh. A 25cm wide rim of plastic
mesh was added to provide a rigid tunnel,
keeping the back of the net away from the
opening. This feature allowed the birds to fly
from their chamber unobstructed. When birds
hit the netting they fell to the bottom of the
net where they entangled themselves. The
net closes behind the bird and the rim acts as
a barrier, preventing escape (see Appendix
3).

The operation took place at night when the
birds were roosting within their nest
chambers, beginning an hour after sunset. To
avoid night-time confusion, the position and
compass bearing of all chamber entrances
was taken during the day. A risk assessment
was undertaken and a map with the hazards
was produced. Over head power cables and
busy roads were the main hazards.

The team consisted of 3 personnel, 2 catchers
with nets and one ground operator. To reach
the nests a 15.24 m articulating boom man-
lift was used, which had a basket large
enough for two people (Appendix 4). Each
catcher wore protective leather gauntlets and
long sleeves as protection against thorns
around the nest, and this precaution
prevented injury from the biting parakeets.

During the approach the nets were extended
and placed gently over the entrances to catch
bolting birds. Once close to the nest, the nets
were given a shake, which induced the birds
to fly into them. The nets were then twisted
and taped up to prevent escape. The nest
chambers were checked for eggs. We did not
want to track incubating birds whose
movements may be atypical. All adult birds
were removed and placed in cotton bird bags
hung on the basket’s safety rail. Once on the
ground, the birds could be easily boxed for
transportation.

Morphometric data was collected to establish
sex; males having larger bills (Forshaw,
1989). 4 Radio tags (PIP2 transmitter, with
Ag376 cell) attached by cable tie collars with
aluminium reinforcement bands (Biotrack
Ltd, ref Q191) were deployed on 1 male (A)
at Site 1 and on 1 male (D) and a bonded pair
(BC) at Site 2. Each tag weighed 1.73g and
the weights of the 3 males 105.83g, 112g and
119.7g and the female weighed 106.65g.
Therefore the tags were ~1.5%-1.6% of their
body mass. At first daylight the tagged birds
were released at their individual nest
locations. An AR8200Mk3 (AOR, UK Ltd.)



receiver with a Yagi antenna was used to
track the birds. The first evening nests were
checked for a signal, which would indicate
that the birds had in fact returned to their
nest. 1 pair did not until the following night.
Therefore they were left for 48 hours to settle
and then radio tracking commenced for a
period of four days sunrise to sunset. A
visual sighting of a bird with a transmitting
radio tag defined detection (see Appendix 5).
The detections were plotted using ARC GIS.
Hawth’s Analysis Tools were applied to
determine home range through minimum
convex polygons and matrices of distances
travelled were created from the data.

Nest site selection

The substrate type (natural or man-made,
species of plant) and description of each nest
in the study area was recorded. A grid
consisting of 500 x 500m squares covering

an area of 90km? was placed over the
Southern and south western areas, where the
parakeets have been found to be present.
Each grid square containing nesting locations
(n=14) was walked and all potential nest

substrates were observed and counted
(coconut palm, Norfolk Island pine
Araucaria  heterophylla, — windy  pine

Casuarina equisetifolia and electricity poles,
equal to or higher than the lowest observed
nest). This quantified the amount of nesting
substrates available within the vicinity of the
nests. This proportion was compared to the
proportion of actual nesting substrates
utilised by the parakeets, to discover whether
there was a preference for a particular nesting
substrate.

The height of each nest was measured using a
clinometer and laser range finder (after
Leverette & Blozan, 1997). Then within a
100m radius of the nest location, all of the
potential nest substrates were measured for
height. Parakeets do not nest directly on the
top of the substrate, but construct there nest
where there 1is stability and projecting

structures for attachment. For example in
coconut palms the nest is built within the
coconuts, where the fronds emerge from the
trunk. On electricity poles, where there is a
lamp projecting, several wires attached or
two cross members providing a platform (see
Appendix 1). Heights were measured at the
positions, where nests had been observed.

Control Procedure

Once the nesting locations, chambers and
adult population size were known, a control
procedure for the capture and euthanising of
the parakeets was implemented by the CI
DoE. The parakeets return to their colonial
nests to roost (Forshaw, 1989), therefore
control efforts were focussed around these
(Fitzwater, 1988). The capture method and
risk assessment are as those used for the
capture of birds for radio tracking. The
control team consisted of the same 3
personnel, 2 catchers with nets and one
ground operator.

For obvious health and safety reasons, only
qualified personnel of the Cayman Utility
Company (CUC) are allowed within 4.9 m of
a bare electricity cable. Therefore CUC
agreed to ally with the DoE for the safe and
effective removal of monk parakeets within
close proximity to live cables.

The lowest of the nests (4.28m) was reached
by one person on a ladder. The ladder was
gently rested against the palm, just below the
nest. The catcher climbed the ladder and
pushed some Hessian sacking into the nest
entrance trapping the birds inside. Then the
trapper squeezed his arm past the sacking and
captured the birds. This method of capturing
the birds by hand, can also be employed if the
birds refrain from bolting from their nests
into the nets.

Another successful method which was



applied to a 6.67m high 4 chambered nest. 2
nets were attached to long extendable poles.
These were used by persons on the ground to
cover 2 entrances whilst a person in a man-
lift simultaneously blocked the other 2
entrances with Hessian sacking. All the birds
occupying this nest were captured.

For control purposes nestlings were removed,
as were the eggs, which were candled for
signs of fertility. Once on the ground, the
birds could be easily boxed for transport and
later morphometric measurement. The birds
were then passed to the DoE to be
euthanised.

Results

Distribution

Method 1: Upon completion of the Mid-
march/April 2007 survey 13 active nesting
areas, 27 nests, 19 of which were active, 4
abandoned nests (3 of which were part of an
active nesting area) and 4 failed attempts
were recorded on the south and south-eastern
quarter of the island. The fourth abandoned
structure was in a discrete nesting area
consisting of one nest and 1 chamber. This
was clarified by a local resident, who stated
that the nest was pre Hurricane Ivan, and no
birds had been seen there since the storm
(Fig. 2). Between Mid-march and the end of
June individual sightings of monk parakeets
were recorded. All of All of which fell
within the same districts as the nests. In
concordance with previous studies of monk
parakeet invasions, the birds were found to
have colonised the areas of disturbed habitat
(Sol, 1997; Munoz & Real, 2006), which
consists of urban and semi rural locations
(Fig. 2). The repetition of a subset of 30
500m x 500m grid squares showed nest
detection to be 100% congruent with the
original survey. A minimum convex polygon
found the species range to be approximately

33.7 kmz, and the matrices show the
distances between nest locations (mean + SD
1.030km + 1.235, range 0.278-4.933) (Table

1.

Method 2: During the early 2007 and May
2007 point distance surveys, no additional
Monk Parakeet nests or Parakeets were
observed.

Population

In April 2007 we estimated the adult Monk
Parakeet population to be 73 individuals. In
addition we counted another 6 birds of
unknown status. The birds of unknown
status are those which attempted to build
nests but never roosted at these sites. As it
could not be determined if these were birds
from a known nesting location, they were
counted  separately from the adult
population. Therefore the adult population
may have been as high as 79 birds (Fig. 3).

Feeding Habits

There was a total of 71 sightings of foraging
birds. Observed parakeets foraged alone,
more often in pairs or small parties of up to 6
birds (mean + SD, 2.2 £+ 1, range 1-6).
Observations and 12 crop samples confirm
that the parakeets feed on a variety of native
and exotic food items. A total of 9 different
plant species were identified as food sources.
Seeds, flowers, fruits and insect larvae were
ingested (Appendix 6 and 7, Table 2).
Logwood seeds appear to be an important
food source. The seeds of this plant were
found in 8 of the 12 birds sampled for crop
contents and the birds were observed feeding
upon the seeds from March to June. When in
season mango Mangifera indica fruits were
eaten by monk parakeets, and crop damage
was observed (Appendix 8).
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Radio Tracking range 0.929-1.131) and their approximate

home range (mean + SD, 0.281km? = 0.119,

) i range 0.144-0.359) (Table 1.). The male (D)

The birds were tracked .for 4 days with a total 5,4 pair of birds (BC) from Site 2 exhibited a
of 34 visual detections (A=14, BC=9, pome range overlap. The home range of the
D=11). We were able to track the distances g (A) from Site 1 did not overlap with the

the parakeets travelled from their nest piqs tracked from Site 2 (Appendix 9).
locations (mean + SD, 1.039 km + 0.102,

Table 1. Home range, distances travelled and the distance between nesting areas.

Max Min Mean SD +
Home range (km?) 0.359 0.144 0.281 0.119
Maximum distance from nest (km) 1.131 0.929 1.039 0.102
Distance between nest locations (km) 4.933 0.278 1.030 1.235




Table 2. Foodstuffs ingested by Monk Parakeets. Data collected by observation of foraging and crop

sampling.
Type Species Taxon Native/exotic Period Crop samples (n)
seed Logwood Haematoxylum campechianum exotic Mar-Jun 8
fruit Red Birch Bursera simaruba native Mar-Jun 0
flower Red Birch Bursera simaruba native May 0
fruit Mango Mangifera indica exotic May-Jun 5
flower Black Olive Bucida buceras exotic Jun 0
flower Black Mangrove Avicennia germinans native Jun 0
shoot Bamboo sp. Bambuseae exotic Mar-Jun 0
larvae Insect larvae Insecta native June 1
flower Climber sp. - native Apr 0
seed Grass sp. - - Jun 2
were on electricity poles, 3 in Norfolk Island
80 1 . . . . )
pines, and 1 in a windy pine (Figures 4 a &
b). As a test of whether monk parakeets
preferred to nest in coconut palms over the
a0 other observed nesting substrates, the use and
availability of the four types of nesting
- _ substrate were compared. The use of nesting
FiPigparsed substrates differed significantly from the
" 40 BLuLi expected use values, in the study area (Fig. 4
73 0 Fopulation c¢). All natural substrates (Coconut Palms,
m Removed Norfolk Island Pines and Windy Pines) were
used more often than their expected values,
201 and electricity poles were used less often (X2
Test: df=3, P <0.001). This result suggests a
preference for the natural nesting substrates
over unnatural electricity poles. Further, the
0 T 1

April July

Fig. 3 Adult Monk Parakeet population in April
(2007) at the beginning of the study. In July (2007)
after control methods had been implemented.
Population: Quantity of parakeets known to be
associated with a nest chamber in a nesting area.
Unknown: Failed attempts to build nests away from
nesting areas, hence of unknown status. Dispersed:
birds that were counted, which have since moved to an
unknown locality. Removed: Captured birds.

Nest substrate selection

Even though electricity poles are the most
available potential nesting substrate, 17 of
the 27 nests were located in coconut palms,
the most available natural substrate. Six nests

10

difference between observed and expected
values for palms is greater than that of the
difference regarding Norfolk Island and
windy pines.

Monk Parakeets nested at varying heights
(mean + SD, 10.64 + 2.94, range 4.28 —

16.34m, n=27). Nest sites were not
necessarily higher than all alternative
potential sites within a 100m radius

(Wilcoxon Signed Ranks Test: Z= -0.470, P
=0.638) (Fig. 4d). Nest sites were, however,
significantly taller than the highest available
site of the same type within a 100m radius (*
Wilcoxon Signed Ranks Test: Z= -2.19, P =
0.029) (Fig. 4d).
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0.05.
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Control implementation

34 adult parakeets (47% of the known
population) have been removed to date,
reducing the adult population from 73 down
to 39 individuals. However, eight birds from
the population counted in April have
dispersed and possibly relocated to unknown
locations. Therefore the population of adult
parakeets at the remaining 4 known nesting
locations is actually 31 individuals. The
number of parakeets of unknown population
status (failed nesting attempts) remains
unchanged at 6 individuals, which may
suggest a possible overall population of 45
parakeets (Figures 2 & 3).

Nine nestlings from 4 broods (Brood size:
mean = SD, 2.25 + 0.96, range 1-3) were
removed during June. 5 complete clutches of
eggs (clutch size: mean = SD, 5 £ 0.71, range
4 - 6) were removed and an incomplete
clutch of 2 eggs, during May and June.
Within the complete clutches 44% of the
eggs  exhibited signs of  embryo
development. 56% of the eggs indicated no
signs of embryo development.

Discussion

Distribution and Abundance

Monk Parakeets exist on Grand Cayman in
small numbers distributed over the south-
west corner of the island, in areas of
disturbed habitat. In particular the species
has been located in mainly urban areas, as
has been the case of other exotic monk
parakeet populations (Hyman & Pruett-Jones,
1995; Sol, D. 1997; Domeénech et al., 2003;
Iriarte, 2005; Mufioz & Real, 2006).

Despite, surveying areas of virgin forest and
mangrove, monk parakeets have not been
detected in these areas of Grand Cayman.
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Thick forests are not the preferred habitat of
this species, in their natural range they are
found in open forest, savannah, trees lining
watercourses, dry acacia scrubland, palm
groves, orchards and areas close to human
habitation (Forshaw, 1989). Unfortunately,
many of the virgin forests and mangroves of
Grand Cayman are experiencing clearing for
urban development (Wiley et al., 2004; Roed,
2006; Godbeer, Pers. Obs. 2007) (for images,
see Appendix 10). These are the very areas
where the threatened endemic parrot
Amazona leucocephala caymanensis 1s
known to breed (Bradley, 1986). Ironically,
current changes to the land cover of Grand
Cayman may facilitate the colonisation of
invasive Monk Parakeets on this island. The
present small population of Monk Parakeets
may serve as a reservoir for expansion into
the surrounding areas, unless it is completely
eradicated.

Feeding Habits and potential human
wildlife conflict

As with much of the previous literature, the
monk parakeets of Grand Cayman have been
found to be food generalists, foraging on a
variety of native and exotic foods, consisting
of fruits, seeds, flowers, shoots and insect
larvae (Forshaw, 1989; Sol et al., 1997;
South & Pruett-Jones, 2000). Logwood seed
appears to be an important food supply and
birds were observed foraging on logwood in
agricultural and rural areas. Further, the
majority of our crops samples contained
logwood seed. This small invasive tree
grows in abundance along the roadsides of
the disturbed areas colonised by the monk
parakeets of Grand Cayman (Roed, 2006;
Godbeer, Pers. Obs. 2007).

Temporal shifts in foraging have been
demonstrated in a population within the USA
(South & Pruett-Jones, 2000). A seasonal
shift to mango fruits was observed in May,
when the fruits begun to ripen. Pairs and
small parties could be seen feeding on



mangoes common in urban gardens and fruit
groves. Often observed taking just a few
bites from a fruit before moving to the next,
increasing the crop damage. Prior to
Hurricane Ivan the population had caused
damage to one farmer’s mango crop (pers.
comm. Eden, L. Farmer & Watler, O.
Farmer, 2007). An increase in occurrence of
crop raiding may encourage farmers to take
preventative action by, killing the birds. This
could prove a problem for Cayman’s near-
threatened endemic parrot (Snyder et al.
2000; TUCN, 2006), which also takes some
of the crops (Wiley et. al., 2004). Invasive,
antagonistic potentially destructive parakeets
could put 4 .I. caymanensis at risk. Illegal
shooting of native parrots is thought to be on
the increase (Snyder et al., 2000; Wiley et al.,
2004).

Food has not appeared to influence parakeet
density in a previous study (Sol et al. 1997),
this is likely due to the species generalist
feeding behaviour (Forshaw, 1989; Sol et al.,
1997). Radio tracking has demonstrated that
in Grand Cayman birds did not have to
forage far from their nest to meet their daily
energy needs during the period of study.

Nest site Selection

Within its native range, Monk Parakeets are
considered nest-site generalists (Forshaw,
1989). However, Grand Cayman’s parakeets
exhibited selectivity of nest substrates. They
have been predominantly choosing the tallest
coconut palms in which to nest. This nesting
behaviour is consistent with previous
findings in Spain and Argentina in which the
parakeets predominantly chose palm species
(Sol et al., 1997). These palms are situated
in areas of disturbed habitat, consisting of
human inhabited urban areas, and where
these border with agriculture. The structure
of palms may facilitate construction (Sol, et
al., 1997). Nest chambers were often formed
between the coconuts, composing walls,
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minimising the effort required to complete a
nest.

In South America the species has been
known to expand into new areas, when sites
become available through planting trees in
areas which were previously treeless plains
(Gibson, 1919). Therefore the choice of
habitat is influenced by the availability of
suitable nest sites Nest site selectivity maybe
a phenomenon of early colonisation (Sol et
al., 1997; Domeénech et al., 2003). As in
previous studies, Cayman’s monk parakeets
have demonstrated the ability to nest in a
variety of other substrates if suitable coconut
palms become saturated (Hyman & Pruett-
Jones, 1995; Sol et al., 1997).

Nesting in tall substrates may reduce the risk
of predation. Field observations and
observations of a retrieved nest saw thorny
sprigs of logwood, added only to the outside
of the nest, mainly around the entrance holes,
making access to the nests uncomfortable for
would be predators (Godbeer, Pers. Obs.
2007). Further, many completed nests have a
projecting tube entrance, angled downwards
(Godbeer, Pers. Obs. 2007). This may serve
to keep out the weather, but also provides a
considerable over-hang for a predator to
overcome.

Other exotic parrots and avicultural
imports

There are three other exotic parrot species
recorded as present on Grand Cayman
(Bradley, 2000; Varnham, K. 2006). During
the 14 week study period, there were only 2
sightings of 2 Yellow-naped Parrots
Amazona auropalliata. Hurricane Ivan may
have taken its toll on the other species. An
old nest site which had been plundered was
discovered between these two locations in the
grounds of Rosedale on Crewe Rd. The
resident grounds man verified that it was
indeed yellow-naped parrots which had used
it in 2006. There are a number of these birds
in captivity, and they do fetch a lofty price, as



much as CI$ 1200 (pers com, Gary Whitaker,
Aviculturist 2007).

Monk Parakeets continue to be kept in
captivity and are exhibited at a local
menagerie. Birds can be seen for sale in pet
stores for between CI$ 200-300 and birds can
be seen in cages in people’s homes (Godbeer,
Pers. Obs. 2007). Fortunately, there are no
records of monk parakeet imports since
2002. Though 6 Ringneck Parakeets
Psittacula  krameri  another  potentially
invasive parrot (Nebot, 1999; Butler, 2003;
Strubbe & Matthysen, 2007), were imported
onto the sister island Cayman Brac in 2006
(Pers. Comm. to DoE form Department of

Agriculture 12" April 2007). Feral ring-
necked parakeets were known to breed on
Grand Cayman before Hurricane Ivan
(Bradley, 2000).

Control efforts

Prior to Hurricane Ivan 2004, the parakeets
were distributed over most of the disturbed
areas of the island in greater numbers than
today (Pers. Comm. Patricia E. Bradley, Otto
Watler Grand Cayman, 2007). Unfortunately
data were lost to the storm and subsequently
an accurate population and distribution
comparison cannot be made. An estimated
90% of the local birdlife was lost (Roed et
al., 2006). The devastating blow dealt by
Hurricane Ivan has opened a window for a
control program. A small population of
parakeets should prove much easier and less
costly to remove. Their colonial habits,
distinctive voice and fidelity to nests has
made them very detectable. The habit of the
young remaining with their parents for up to
a year (Martin & Bucher,1993), may slow
dispersal and aid eradication. Our control
methods have been successful in reducing the
adult population of Monk Parakeets by
almost a half, as well as a portion of the
juveniles and eggs, destined to be recruited
into the adult population. The momentum
must be maintained to avoid resurgence in
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numbers.

Some birds have been dispersed through
disturbance and have likely relocated
elsewhere. When the first phase is complete
we suggest a second phase should be initiated
in a bid to find the remaining birds. There
are several ways in which to detect them. A

search of the 33.7 km” range, this time
equipped with an improved knowledge of the
species nesting and feeding habits. Further
counting of parakeets on future point distance
surveys, and sustained vigilance whenever in
the field. Once detected the coordinates
should be plotted and a systematic search for
the nest location within a 1.2 km radius of
the detection point, based on the known
foraging range (mean + SD). The parakeets
should be removed using the capture methods
we have developed.

Upon completion of the second phase, time
should be budgeted on a bi-monthly basis to
search urban areas of the island for the
presence of Monk Parakeets until the
Department of Environment is satisfied that
the population has been eradicated. Further,
Monk parakeets have recently been observed
on the sister island of Cayman Brac (Pers.
Com. Patricia E. Bradley, Grand Cayman,
2007). This observation is of concern as
Cayman Brac hosts the smallest population
of Caribbean Amazona Parrots Amazona
leucocephala hesterna (Bradley, 1986). A
stable population (n = 300 - 430) inhabit the

38 km? island, but their small range and
population place them at great risk of rapid
extinction (Wiley et al., 2004). These birds
are already under pressure from an increase
in  human population and subsequent
construction (Wiley et al, 2004). The
detection and control methods developed in
Grand Cayman are to be used to eradicate
this Monk Parakeet population.

Further control recommendations



The keeping of Monk Parakeets as pets in
some US states has been made illegal but is
difficult to enforce (Stafford, 2003). This
kind of legislation may prove difficult to
implement within the Cayman Islands at
present. However aviculturists need to be
informed of the potential problems of
escaped birds. The keeping, breeding and
selling of this species should be discouraged.
We recommend that no further imports of
this species be permitted, due to its potential
as a robust invader, vector of disease and its
reputation and agricultural pest (Forshaw
1989; Sol et al., 1997; Doménech et al.,
2003; Wiley et al., 2004; Iriarte et al., 2005),
which may escalate into human wildlife
conflict, detrimental to the stability of the
endemic parrot populations.

The small population of Cayman Brac
Parrots breed in a restricted area of
woodland. Habitat destruction and damage
from recent hurricanes have reduced
available nest sites (Wiley et al., 2004), and
surveys have shown recruitment of new
nesting trees to be very low (Burton et al.,
1999). Cayman Brac lacks resident
Woodpeckers (Bradley, 2000), an added
constraint in forming new nest cavities
(Wiley et al., 2004). The habit of cavity
nesting 1is a factor thought to limit
populations of many parrot species
(Beissinger, 2000). Introduced cavity nesting
birds, such as other parrots, could actively
compete for available nest sites (Strubbe &
Matthysen, 2007).

Many Grand Cayman parrots are kept as pets
(Bradley, 1986; pers. sobs. 2007). Such birds
have been transported to the sister islands
(Pers. comm. Anon, 2007). Presently there
are Cayman Brac and Grand Cayman parrots
loose on Little Cayman, thought to have been
released (Pers. Comm. Anon, 2007).
Transportation of these distinct, isolated
subspecies, poses a serious risk of
hybridisation between 4. /. Caymanensis and
A. I hesterna. Therefore, the transportation
of these birds between islands should also be
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strictly forbidden, as should all exotic

avifauna which pose further risks.

The parrots of the Cayman Islands have
likely recovered from stochastic events in the
past. However with the current habitat
reduction, fragmentation and the threat of
competition and human wildlife conflict
through the introduction of exotic, invasive
species, the recovery from future stochastic
events is uncertain.
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Appendix

Appendix 1. Monk parakeet nests on the four observed substrates types. A: coconut palm, B:
Electricity pole, C: Norfolk Island Pine, D: Pair of parakeet at nest in a Coconut palm, E:
Electricity Pole, F: Windy Pine. Images: Kristan D. Godbeer
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Appendix 2. The points from the early 2007 and May 2007 (within the red band) point
distance survey. The most inaccessible areas were not covered.
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Appendix 3. Nets constructed for catching monk parakeets at their nests. Images: Kristan D.
Godbeer
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Appendix 4. Parakeet capture. (a) Employing an articulating boom to reach a 10.06 m nest
in a Coconut palm. (b) Captured parakeets, secure in a net. Images: Tim Austin, Cayman
Island Department of Environment.
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Appendix 5. Radio-tracking (a) and (b) male Monk Parakeet B (from pair BC, Site 1) with
radio tag attached. (c) Surveyor, using a truck to gain height. Grand Cayman’s low lying
relief makes tracking difficult in urban areas. (d) Male Parakeet B (from pair BC, Site 1) in-
situ bearing a transmitting radio tag. Images: Kristan D. Godbeer.
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(d)

Appendix 6. Food plants. (a) Logwood pods containing seeds, (b) Logwood tree, (c) Red
Birch berries, (d) Monk Parakeet feeding on flowers of a climbing plant. Images: Kristan D.
Godbeer.
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(e)

Appendix 7. Dissected crop samples. (a) Logwood seed pod and seeds, (b) crop containing
Logwood seeds, (c) Insect larvae found in a crop, (d) crop containing insect larvae, Mango
and Logwood seed, (e) crop full of mango flesh and (f) mango and grass seed. Images:
Kristan D. Godbeer.
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Appendix 8. Crop damage (a) a pair of Monk Parakeets feeding on Mango fruits. (b)
Damage caused to fruit by Monk Parakeets. Images: Kristan D. Godbeer.
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Appendix 9. Minimum convex polygons, displaying the home ranges of the radio-tracked
parakeets.
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Appendix 10. Deforestation. (a) The last remaining area of virgin Ironwood forest in George
Town, Grand Cayman. Construction of a highway through the centre has begun (b) and (c).
(d) The Mastic dry tropical forest of Grand Cayman. Areas are currently being cleared for
housing development (e) and (f). Images: Kristan D. Godbeer.
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