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PROJECT SUMMARY

Philippine Cockatoo or Katala is a critically endangered bird endemic to the Philippines. The
highest known cluster of their population is at Rasa Island, Barangay Panacan, Narra, Palawan.
About 200-300 individuals are known to breed and roost there. They are being conserved by Katala
Foundation Incorporated (KFI). With their initiative, the population of Philippine Cockatoos is
increasing, but birds are still susceptible to diseases and parasites. KFI noted that chicks at the
nesting areas suffer from ectoparasites that cause morbidity and mortality to the hatchlings.

Collection of these parasites was done to identify these organisms. This is to help KFI on managing
parasitism on the nest areas and on the Philippine Cockatoos. Training on parasite collection and
identification was also provided to field personnel so that this can be replicated to other
conservation sites of KFI. Staff were also trained on clinical sample collection for disease
diagnosis and basic emergency treatment and response. Data and information were compiled and
recorded on a para-veterinary training manual that was turned over to KFI, as well as a microscope

to aid in their laboratory works.

PROJECT OBJECTIVES

1. Collect and identify ectoparasites present in the nests and on the Philippine cockatoos at Rasa

Island Wildlife Sanctuary
2. Share practical skills on clinical sample collection, processing, and identification

3. Create a para-veterinary training manual for KFI



PART |

PARA-VETERINARY TRAINING FOR KATALA FOUNDATION INCORPORATED
ON CLINICAL SAMPLE COLLECTION FOR DISEASE DIAGNOSIS

INTRODUCTION
Katala Foundation Inc. (KFI) is the major organization that manages, protects, and
conserves the Philippine Cockatoos. They are stationed in Palawan where majority of the
remaining Katala are found in the Philippines. With the lack of a mainstay veterinarian that can
immediately diagnose and treat their animal patients, their staff must be aware on basic
management of rescued animals and on clinical sample collection and processing for disease

diagnosis.

METHODS
Capacity building through skills sharing
Demonstration of field activities during field survey and hands- on experience on doing
clinical sample collection were done during the activity. A two-way learning set-up was achieved
by UPLB Research Team and KFI staff by collecting field specimen and sample processing

demonstration at the laboratory.

Creation of a paraveterinary training manual
A para-veterinary training manual was written and compiled, summarizing laboratory
activities, such as clinical sample collection and basic disease diagnosis and description. It also

includes the materials needed and procedures on processing each sample.

RESULTS
The paraveterinary training from May 12-13, 2022, is a two-day event attended by KFI

staff and Department of Environment and Natural Resources - Protected Area Management Office



personnel (Annex 1). Health checks, disease diagnosis, handling of animals, hand feeding, and
necropsy were discussed and demonstrated. Examination of rescued animals at KIEBC (Katala
Institute for Ecology and Biodiversity Conservation) were also done on May 11, 2022.

A paraveterinary training manual which is one of the main outputs of the project was also
compiled and turned over to KFI. A compound light microscope was also donated to the
organization to aid them in the description and/or initial identification of their clinical sample, and
on their laboratory works. The microscope aims to facilitate information exchange for remote
veterinary medical consultations and to view and capture ectoparasites and other organisms that
were collected during field survey. The organism can be directly identified by the researchers of
KFI or captured images can be sent to volunteers or organizations for confirmation or

identification.

RECOMMENDATIONS
Training of other field personnel from other conservation sites of KFI can be initiated to
help the staff gain more practical skills in managing the Philippine Cockatoos and other wildlife.
On a personal note, it is a good experience for the wildlife wardens and handlers to view the
microscopic images of smaller organisms (ectoparasites and others) associated with Philippine

Cockatoos. Letting them be trained and see and experience some of the basic laboratory works

will make them appreciate more the i doing for the conservation of Philippine

- Cockatoos in the field.

——— -




PART II

ECTOPARASITES OF PHILIPPINE COCKATOO Cacatua haematuropygia (KATALA)
AT RASA ISLAND WILDLIFE SANCTUARY, NARRA, PALAWAN

ABSTRACT

Philippine Cockatoo Cacatua haematuropygia (Katala) is a critically endangered bird endemic to
the country. Aside from habitat loss and pet trade which caused the major decline of the species,
Katala was also recorded suffering from lice and mite parasitism. Ectoparasites present on
hatchings of Philippine Cockatoo and in the nests at Rasa Island Wildlife Sanctuary, a major in
situ conservation site for the species, were collected and identified. The ectoparasites that were
collected belong to Class Arachnida and Class Insecta. It comprises one species of louse and six
species of mites. Ornithonyssus bursa (bird mite), Franciscoloa thompsoni (Mallophaga or
chewing lice), Psittophagus feather mite, and an unidentified dust mite were found on the
hatchlings while tortoise mite, tarsonemid mite, mesostigmatid mites, and the unidentified dust
mite that was also found on the hatchling were collected in the nest substrates. Management and
control of these ectoparasites include proper dosage and drug administration of parasiticide,
application of the drug in the vent area to target O. bursa and using narrow-spectrum anti-parasitic
drugs in controlling and killing the parasites, especially O. bursa, so that Philippine Cockatoo-
specific species, F. thompsoni and Psittophagus feather mite, can still perform their possible

commensalistic-mutualistic role on their host.

Key words: ectoparasites, Philippine Cockatoo, Rasa Island Wildlife Sanctuary, Ornithonyssus
bursa, Franciscoloa thompsoni. Psittophagus



INTRODUCTION

Katala or Philippine Cockatoo Cacatua haematuropygia (Muller, 1776) is endemic to the
Philippines. It is listed as Critically Endangered (BMB, 2020) and only about 640-1120 birds are
estimated to occur in the wild. The highest known cluster of population of Katala is at Rasa Island
Wildlife Sanctuary (RIWS), Barangay Panacan, Narra, Palawan. About 200-300 individuals are
recorded in the area (Widmann et al., 2018).

Birds are susceptible to diseases and ectoparasites. In a study conducted by Rebong et al.
(2001), they found that hatchlings at RIWS suffer from parasitism. They even noted that one of
the chicks jumped out of the nest apparently due to severe mite infestation and presence of
decomposing chicks. These decomposing chicks also possibly died because of external parasites.

Ectoparasites are parasites found outside the host’s body, usually in the integument. It
includes lice, flies, mites, ticks, fleas, and others. In general, these organisms can cause blood loss,
skin inflammation, irritation, self-mutilation, and mortality (Wall and Shearer, 2001). In this study,
ectoparasites of Philippine Cockatoos at Rasa Island Wildlife Sanctuary, a major in situ
conservation site for the species, were collected and identified. There were records of parasitism
in the nest areas, but identification of the parasite was not yet fully documented or studied.

Collection and identification of the specific external parasites present at RIWS is crucial in
managing the hatchlings in the area. Though presence of external parasites in the wild population
is natural and parasitism may not be a widespread problem, a chick heavily infested with parasites
may not survive and this may contribute to the decline of their species. The control and
management of parasitism in an animal starts with the proper identification of the organism/s
causing it. The choice of therapeutics also depends on the species of parasites present on the

animal.

MATERIALS AND METHODS

Approval from Institutional Animal Care and Use Committee of University of the
Philippines Los Bafios (UPLB) and Gratuitous Permit from Palawan Council for Sustainable
Development were secured before the start of the study. Field surveys were conducted at Rasa
Island Wildlife Sanctuary (RIWS), Narra, Palawan (Annex 2) through the assistance and
collaboration of KFI. The nest trees that were scheduled to be monitored by KFI on April 27, April



29, and May 2 were checked for the presence of eggs or hatchlings of Philippine Cockatoos.
Fourteen nests were visited and five out of these nests were collected for substrates. Three of these
five nests have hatchlings that can be checked for ectoparasite. In total, five hatchlings were
examined. Wardens, who are also expert tree climbers, were employed to get Philippine Cockatoo
hatchlings from their nest and collect nest substrate. Ectoparasites were manually collected from
each bird using a tweezer or a brush. Hatchlings infested with ectoparasites were sprayed with
anti-parasiticide including their nest as part of the management protocol being implemented by
KFI. Collected ectoparasites were then put in a vial with ethanol, labelled, and transported to
UPLB. For the nest substrates, flotation technique and Berlese Funnel Method were used to extract
arthropods from the nests.

Feather samples taken from the primary or secondary wing feather of the necropsied non-
juvenile rescued individuals of Philippine Cockatoos by the Katala Institute for Ecology and
Biodiversity Conservation were also collected to expedite sample collection of ectoparasites.

The processing for examination of ectoparasites was adapted and modified from the
methodologies used by Palma (1978) and Eduardo (2013). The ectoparasites were placed in 5%
potassium hydroxide (KOH) solution overnight. For smaller specimens like mites, they were only
soaked in KOH for 1-2 hours. Lactic acid was also used in some specimens where degradation of
body parts due to processing were observed. The collected ectoparasites were then dehydrated with
increasing concentrations of ethyl alcohol (40%, 70%, 96% or absolute ethanol). They were
cleared in oil of cloves for 1-2 hours and were mounted on a slide using Canada balsam. For the
louse species collected in the study, it was stained with Ziehl-Nielsen carbol fuchsin before
dehydrating it with increasing concentrations of ethanol. Mounted specimens were properly

labelled and were oven-dried until the balsam dries and hardens.

RESULTS AND DISCUSSION

The study determined the presence of ectoparasites on Philippine Cockatoos and in their
nest areas. A total of 11 feather samples from necropsied non-juvenile Philippine Cockatoos were
also examined for external parasites. Table 1 summarizes the ectoparasites collected on the
Philippine Cockatoos and from the nest substrate. It also shows the number of individuals collected
for each ectoparasite. Ornithonyssus bursa (Fig. 1), Franciscoloa thompsoni (Fig. 2) and an

unidentified dust mite (Fig. 3) were collected on the hatchlings while a tarsonemid mite (Fig. 4),



tortoise mite (Fig. 5), mesostigmatid mites (Fig. 6) and the unidentified dust mite that was also
found on the hatchling were collected from the nest substrates. A Psittophagus feather mite (Fig.

7) was collected at the necropsied non-juvenile Philippine Cockatoos.

Species collected on hatchlings of Philippine Cockatoo

Ornithonyssus bursa

O. bursa is a mesostigmatid mite from Class Arachnida and Family Macronyssidae. It is
commonly called tropical fowl mite that infests poultry and wild birds (Taylor et al., 2016). Barn
swallows Hirundo rustica (Wall and Shearer, 2001), European starling Sturnus vulgaris (Lareschi
et al., 2017), house sparrows Passer domesticus (dos Santos et al., 2020), and monk parakeet
Myiopsitta monachus (Bricefio et al., 2021) were also reported to be infested with O. bursa.

Marcronyssid mites are blood sucking ectoparasites. They are about 750-1000 pm in size
and may be gray-brown when unfed or black to red after a blood meal (Wall and Shearer, 2001).
Their life cycle is rapid, about 5-12 days, and takes place entirely on their host. Its life stages
include egg, larva, protonymph, tritonymph, and adult. Only the protonymph and adult stage are
blood feeders (Taylor et al., 2016). Females lay eggs in masses at the base of feathers, especially
in the vent area. O. bursa is a species of high veterinary interest. Severe infestation can cause
irritation, anemia, lower egg production and death. The severity of the symptoms depends on the
host resistance. They are also vectors of pathogens like fowl pox, Newcastle disease, and
pasteurella (Wall and Shearer, 2001). Human dermatitis and allergic reactions were also reported

from the bites of this macronyssid species (Waap et al., 2020).

Franciscoloa thompsoni

The louse species, F. thompsoni (Guimaraes, 1974), is from Class Insecta, Suborder
Amblycera, and Family Menoponidae. It is a Mallophagan or chewing lice as determined by
having a relatively blunt anterior head and the head broader than thorax. F. thompsoni was first
described by Price and Beer in 1966 on Philippine Cockatoo specimens collected at Balabac Island
and San Pedro, Culion, Calamianes Group of Islands in Palawan. Katala is the type host and the
only known host for the louse. It was then rediscovered in 2009 by Eduardo and Lucas on rescued

Philippine Cockatoos from Palawan and Mindanao.



Chewing lice feed on bits of skin and feathers as they can digest keratin. Their clinical
importance is not significant unless there is severe pediculosis or lice infestation on birds. Its
clinical signs include feather damage, restlessness, and injury due to scratching and feather
plucking (Taylor et al., 2007).

In a published article by Rozsa and Vas (2014), they listed F. thompsoni along with the
other lice only found on Philippine Cockatoos, Neopsittaconirmus emersoni (Guimaraes, 1974)
and Psittoecus hoogstrali (Guimaraes, 1974), as critically co-endangered lice based on the IUCN
status of the host species, Philippine Cockatoo. They also suggested considering preservation and
re-introduction of the host- specific threatened lice as a way to conserve endangered animals ex-
situ. Although lice are considered ectoparasites, special ecological relationships may result from
interactions of host and host-specific parasites. This includes mutual grooming and social bonding
between individual hosts (Deyrup, 2001).

Unidentified dust mite

The unidentified dust mite was observed on both the hatchling and in the nest. The dust
mite is small, about 271.59 pm in length, and characterized by very long setae surrounding its
body. Its tarsi are also noticeable. The closest group that resembles the species of interest is from
Glycyphagidae. This is a family of dust mite from Class Arachnida Order Sarcoptiformes Suborder
Oribatida. Dust mites are not known to cause major damage to animals. They are generalist species
occurring on wild birds, rodents and in nest areas of various animals (Walter, 2016). In a study by
Ardeshir (2010), dust mites from the Family Glycyphagidae Lepidoglyphus destructor (Schrank,
1781) were collected from nests of birds in Iran. Edible bird nests were also found with dust mites
(Kew et al., 2015) including beehives (Klimov et al., 2016). Dust mites are considered harmless
to their host animal. They can feed on organic materials in the nest area. In humans, some species

can cause allergy and irritation (Ramos et al., 2007).

Species collected in the nests of Philippine Cockatoos
Mesostigmatid mite

Three individuals of mesostigmatid mite (one Cosmolaelaps sp. and two Gaeolaelaps sp.)
were collected from the nest substrate. They were gray in color and about 500-724 pm in length.

Holodorsal shield is almost covering the entire dorsum. The dorsal shield is undivided and without



mid-lateral incisions. Ventrally, the sternal shield is present and covers the intercoxal region. The

peritreme runs through 1st coxa to between 3rd and 4th coxa. It ends with a round shaped stigma.

Tortoise mite

Tortoise mite is a mesostigmatid from Class Arachnida Superfamily Uropodoidea. They
are also called uropodine mites. They are easily distinguishable by their armor or tortoise-like
shields (Walter, 2016). In the specimens collected from nests of Philippine Cockatoos, the armor
encases the mite dorsally. They are gray to dark red in color and are about 450-750 pum in length.
There is marked sexual dimorphism in tortoise mites (Lachaud et al., 2016). In the collected
specimens, the males have small circular to round genital shield while the females have large semi-
oval genital shield that is flattened at the posterior side.

Species belonging to Uropodoidea are occurring in litters and other soil types. They are
also recorded to occur in ant nests (Lachaud et al., 2016). Some are known as predatory to maggots
and nematodes while some feed on fungi. Phoretic deutonymphs of the species may also be
observed attached to insects, myriapods, and small lizards (Walter, 2016). As to the author’s

research, there were no records of bird parasitism noted for uropodoids.

Tarsonemid mite

This mite is from Order Trombidiformes, Infraorder Eleutherengona,
Hyporder Heterostigmata, Family Tarsonemidae. It is small, oval, and completely hyaline. It is
about 308 um in length. Due to the small size of the mite, most of its parts are degraded during the

processing.

Species collected on feathers of necropsied Philippine Cockatoos

Psittophagus sp.

The generic group Psittophagus is from Class Arachnida and Family Pterolichidae. They
are feather mites found on psittacine birds. The genus is distinguishable from other feather mites
by having two pairs of C-shaped or ball like heavily sclerotized structures in the females (Mironov
et al., 2003). These structures, located at the lateral sejugal region and in the posterior part of the

opisthosoma, are also very noticeable on female specimens collected on Philippine Cockatoos. For



the male specimens, they were observed to be lacking these two distinctive structures. They are
also much smaller and lesser in number compared to females.

Feather mites, especially Psittophagus are host-specific. They show a high degree of
monoxenity or restriction to only one host species or related hosts/conspecifics (oligoxeny). To
date, based on author’s research, there are only six species under the genus Psittophagus associated
with Old World Parrots. These are P. ornatus (Mégnin and Trouessart, 1884), P. obsoletus
(Mégnin and Trouessart, 1884), P. galahi (Mironov et al., 2003), P. calyptorhynchi (Mironov et
al., 2003), P. lacunosus (Dabert et al., 2007), and P. hollandicus (Hernandes, 2017). All of these
species are collected from birds belonging to Family Cacatuidae. This would be the first country
record of the genus in the Philippines and probably the first recorded finding of the feather mite
on Philippine Cockatoos.

Just like the louse species that can only be found on Philippine Cockatoos, host-specific
feather mites are also shown to have beneficial effects on their hosts. An insightful DNA research
on feather mite’s diet has reported that their main food resources are fungi and bacteria. There was
also no evidence of them feeding on blood, skin, and other bird resources. Dofia et al. (2018)
concluded that vane dwelling mites play a role in cleaning its host’s feathers and a commensalistic

or mutualistic relationship exists between monoxenous feather mites and its host.

RECOMMENDATIONS

Katala Foundation Incorporated is managing the parasitism by spraying broad-spectrum
parasiticide on the birds and in the nest hole. For the drug to be effective, the usual dosage requires
dipping the animal in the diluted solution and allowing it to dry by exposing the bird to sunlight.
But this dosage cannot be easily followed in a wildlife setting. Spraying is more practical and
efficient for the field staff and the birds. Thus, it is recommended to explore available parasitic
drugs that are also formulated to be sprayed on the animal and/or to nest areas. It is also important
to administer the formulation on the vent area of the bird since O. bursa lays its egg on this region.

The use of narrow-spectrum antiparasiticide, which only targets the species of
Ornithonyssus can also be helpful in managing the Philippine Cockatoos. This can be useful as
studies suggest that host-specific parasites, like F. thompsoni and Psittophagus species of feather

mite, may have commensalistic-mutualistic role on the animal.
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TABLE

Table 1. Mites (M) and louse (L) collected on Philippine Cockatoos and in their nests in Rasa Island
Wildlife Sanctuary, Narra, Palawan.

Ectoparasite Number of individuals
Philippine Cockatoo Ornithonyssus bursa (M) 4
Unidentified dust mite (M) 1
Franciscoloa thompsoni (L) 1
Psittophagus sp. (M) 265
Nest Cosmolaelaps sp. (M) 1
Gaeolaelaps sp. (M) 2
Dust mite (M) 1
Tarsonemid mite (M) 1
Trichouropoda sp. (M) 99
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FIGURES

Figure 2. A female Franciscoloa thompsoni in dorsal view (10x objective, 23um). Note
the egg inside its abdomen.
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Figure 3. Unidentified dust mite that were collected on Hatchling 78-2 and in Nest 78
(10x objective, 23um). Note the long setae and tarsi. (ventral view)

50pm

Figure 4. A Tarsonemid mite collected at Nest 72. 40x objective, 50um. The specimen
was damaged during processing.
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C

Figure 5. Tortoise mites from Superfamily Uropodoidea. Note the sexual dimorphism
between male (A) circular genital shield, and female (B) large semi-oval genital shield.
Dorsal view (C). All are in 10x objective, 200pum.

200pm
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Figure 6. (A) Mesostigmatid mites in ventral view. 10x objective, 500um. (B) Peritreme
and stigma located between coxa Il and 1V. 40x objective, 50pum.

15



Figure 7. Female in dorsal (A) and ventral (B) views (10x objective, 200um) and male
(C) (40x objective, 50um) Psittophagus sp.. Note the size difference and the absence
of the two pairs of ball-like sclerotized structures in male.
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ANNEXES

Annex 1. Attendance sheet during the paravertinary training at KIEBC, Narra, Palawan

Annex 2. Map showing the Rasa Island Wildlife Sanctuary
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