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MIGRATORY ANIMAL PATHOLOGICAL SURVEY
ANNUAL PROGRESS REPORT
1967
PART 1

SUMMARY OF ACTIVITIES OF COOPERATING GROUPS
INTRODUCTION

ihe MAPS organization continued to grow in 1967. Two new

grantees were added to the active research groups which brought the
total to 13 field operations supported by the central office at
Bangkok. The MAPS activity is world wide in scope and touches upon
many countries in Asia. The exchange of responsibilities and infor-
mation is diagrammed in Figure 1. All of the information gathered
by the scientists in the field and the laboratories and by taxonom-
ists cooperating in the work is filed at the headquarters in Bangkok
where it is available for examination by biologists or for loan,

HEADQUARTERS ACIIVITIES

The completion of a new laboratory building at the Applied
Scientific Research Corporation permitted a general shift of lab-
oratory activitiec and made two additional rooms available to the
MAPS headquarters staff. One room is now set up as a laboratory
for the entomologists and microscopists, one for the files and
typists. and one for the director and library., This expansion has
allowed a more efficient organization of the activities.,

The annual MAPS conference was held at Dalton Pass and Baguio
in Luzon this year during 25 October-5 November. Previous years
these discussions and work demonstrations have heen held at Tokyo
1966, Kuala Lumpur 1965, Hong Kong and Taichung,Taiwan 1964. Mest
of the responsible investigators with some of their team members
attended the 1967 conference. Two days were spent at Dalton Pass
where the team from the Philippine National Museum demonstrated the
method of capturing birds with bright lights from the mountain tops.
As 15 so often the case with such carefully planned occasions the
weather failed to cooperate, A pretyphoon high broughtclear skies
and calm weather and verv few birds were taken, (Figures 2, 3 and )
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: Figure 2. Banders at Dalton Pass, around the table, from left
hand. Col. C.W. Cook (Japan), Kitti Thonglongya (Thailand),
Somtrakul Paurkpun (Thailand), Luz Castro (Philippines), Liza

i Ruanto (Philippines), bus driver, Chun Mi-za (Korea), Masashi

Yoshii (Japan), Lord Medway (Malaya), Won Pyong-Oh (Korea),

‘ Sheldon Severinghaus (Taiwan), Warlito Sanquila (Philippines),

Soekarja Somadikarta (Indonesia).
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Figure 3. Godofredo Alcasid demonstrating mosquito breeding
techniques to Warlito Sanquila and Soekarja Somadikarta. This

wvas a cooperative study with the Smithsonian Institution. .
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Figure 4. Lord Medway and Sheldon Severinghaus confering
over a Dog-faced Fruit Bat.
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The conference moved from Dalton Pass to Baguio where the De-
partment of Education made cabins of a teachers' camp available.
The conference was brought to a close by a howling typhoon which
added excitement to the occasion,

At these annual meetings all of the responsible investigators
report their activities and discuss their problems with the other
teams. This exchange of information has contributed to the success
of the programme, Having t'~ conference in a different environment
each year has given the biologists an opportunity to see and com-
pare other avifauna with their own. (Figure 5)

As part of the publicity for thjs conference the Philippine
National Museum opened on exhibit about bird migration and the MAPS
programme., (Figures 6 and 7)

COOPERATING ORGANIZATIONS

INDONESIA

Institution: Lembaga Biologi Nasional (National Biological Insti-
tute) Muzium Bogoriense, Bogor, Indonesia.

Responsible Investigator: Dr. Soekarja Somadikarta.

Team Members: To be employed.

Location of Banding Stations: Kebun Raya, Bogor, 6.30 S, 106.45 E.
Birds Banded: 1967 Species 18 Total 68

The newest and most southern of the banding activities began
in Java at Bogor in December. First field efforts were made at the
beautiful botanical gardens (Kebun Raya) where the Bogor Museum is
situated.

There is a great deal of interest in what banding work in this
area will discover. Sumatra and Java are essentially the most
southern landfall for northern migrants. There is no land south of
them until Antarctica. Any movements of land birds would have to
be north or south-east along the archipelago. There are known
breeding colonies of herons and egrets and dispersal from these
should supplement the information being gained from studies at col-
onies in Malaya, Taiwan, and Japan. Any exchange of birds between
Indonesia and Australia remains to be demonstrated. Australian
banded birds have crossed over to New Guinea, especially Egretta
garzetta and E. alba. (Figure 8)




Figure 5. Participants in the 1967 MAPS conference at Baquio,

Philippines. Back row: Masashi Yoshii (Japan), Sheldon Severinghaus
(Taiwan), Joe Rabor (Philippines), Lord Medway (Malaya). Middle row:
Soekarja Somadikarta (Indonesia), Luz Castro (Philippincs), Somtrakul
Paurkpun (Thailand), (Mrs. Rabor's sister), Somchit Chaipanich (Thailand),
Lucy McClure (Thailand), Lina Rabor (Philippines), Nectarina Rabor
(Philippines), Chun Mi-za (Korea), Liza Ruanto (Philippines), Kitti
Thonglongya (Thailand). Front row: J. Gonzalez (Philippines), Ham
Kyu-whong (Korea), Warlito Sanquila (Philippines), Y. Hasuo (Japan),
Kabaya {Japan), Won Pyong-0h (Korea), Godofredo Aicasid (Philippines).




Figure 6. Model of Igorot method of catching birds at mountain tops,
using lights and nets. Philippine National Museum exhibition.

1'1* D
CATC HING

Figure 7. Part of Philippine National Museum exhibition of bird
banding and the MAPS programme.
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INDIA

Institution: Bombay Natural History Society, Hornbill House, Apollo
street, Bombay 1.

Responsible Investigator: Dr. Salim Ali.

Team Memhers: Robt. Grubh, Jamshed D. Panday, Bahir and field
technicians.

Banding Locations: Ghana Bird Sanctuary, Bharatpur, India. 27.20 N,
77.15 E.

Birds Banded: 1967 species 157 total birds 21,107

The Bombay Natural History Society is the pioneer organization
in the study of bird migration in India. The first efforts were in
1928 when several species of migratory ducks were ringed in the Dhar
State of Central India. From 1959-1966 the society has been e¢ollab-
orating with the World Health Organization in a study of the role of
migratory birds as disseminators of vectors or virus disease agents.
This has been in conjunction with studies at the Kireskae Shosse
Institute of Poliomyelitis and Virus Encephalitis, Omsk, U.S.S.R.
and the Virus Research Center, Rockefeller Foundation, Poona, India.
By 1966, 82,000 birds of 127 species from 26 families had been ringed,
with 154 recoveries.

These recoveries apparently demonstrate a division in migration
routes of passerines leaving India for the north. Some of the re-
sults from the Wagtails are shown in Figure 9. (Salim Ali Corres-
pondeunce 1966) the objectives of the present studies are to band more
passerines in central and eastern India to ilhrow more light on the
eastern flyway and to collect ectoparasites and blood films from both
migratory and non-migratory species. (Figures 10 and 11).

SABAH

Institution: Sabah Museum, Jesselton.
Re ponsible Investigator: Henry Tsen.
Tea Members: Local people hired as needed.

Loca ion of Banding Stations: Papar 6.05 N 116 E and vicinity of
.'esselton, 6.00 N, 15.55 E.

Birds 1 inded: 1964 - 55 species - 444 individuals
1965 - 7 species - 22 individuals
1966 - 0 species - 0 individuals
1967 - 34 species - 54 individuals (incomplete
records)
Total - 89 species - 520 individuals

TR
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Figure 10. Dr. Salim Ali, Panday and Bahir banding shorebirds

at Ghana Bird Sanctuary, Bharatpur, north central India.

Figure 11. Bombay Natural History Museum team prepering to

catch migratory ploceids at night.
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A small grant was given to the Sabah Museum to support an ef-
fort to ring birds along the coast near Papar and in other areas
where there were concentrations of migrants. Since no one at the
Museum had had much experience at capturing and banding birds
Mr. Hussain bin Othman was sent from Kuala Lumpur to spend several
weeks in February and March training the Museum staff.

In working with local people in the field Mr. Hussain was shown
a remarkable method of capturing bee-eaters. Bee-eaters burrow in
loose so0il and nest in a small hollow at the end of the burrow. By
stripping the leaflets from a coconut palm frond the catcher made a
flexible wand that could be poked down this burrow. At night the
wand was shoved slowly into the hole and when the tip reached the
nest any occupant would bite at it or' crawl upon it, the bird could
then be slowly pulled out. After being banded the bird could be
placed in the entrance to the hole and it would scramble back to
the nest. Later, using this method, Hussain caught several hundred
bee-eaters at Penang.

SARAWAK

Institution: Sarawak Museum, Kuching.
Responsible Investigator: Tom Harrisson.

Team Members: Ambrose anak Achang, Gaun anak Sureng, Muhidin bin
Budin, and Saadi bin Kawi.

Location of Banding Station: Niah Cave, 4.15 N, 114.00 E; Kuching,
2,00 N, 110.30 E.

Birds Banded: 1964 - 106 species - 1,235 individuals
1965 - 139 species - 1,690 individuals
1966 - 1 species - 48 individuals
1967 - 79 species - 1,245 individuals
Total - 150 species - 4,218 individuals

During 1967 Mr. Harrisson retired from the Sarawak Museum and
left Borneo. However he is maintaining active studies at Niah Cave
and the bulk of the work for this project has been in the vicinity
of the cave and near Kuching. Mr. Lucas Chin, assistant curator,
has been acting as responsible investigator.

No narrative report has been received so nothing is known of
the successes or problems associated with this project during 1967.

12




MALAYA

Institution: U,S., Army Medical Research Unit, and University of
Malaya, Kuala Lumpur.

Responsible Investigator: Lord Medway, Ph.D.

Team Members: Hussain bin Othman, Leader; Dawam bin Hamzah,
R.D. Soosai.

Volunteer Banders: Ken W, Scriven and I.C.T. Nisbet, Kuala Lumpur;
B.D. Bond and J.B. Mitchell, Malacca.

Location of Banding Stations: Rantau Panjang, Selangor, 3.02 N,
101.25 E; Sungei Way, Selangor, 3.12 N, 101.40 E; Gombak River
Valley, Selangor, 3.00 N, 100.45 E; Bentong, Pahang, 3.30 N,
101.54 E; Raub, Pahang, 3.48 N, 101.52 E; Kuala Gula, Perak,
4,55 N, 100.35 E.

Birds Banded: 1963 - 22 species - 76 individuals
1964 -~ 211 species - 6,415 individuals
1965 - 225 species - 26,130 individuals
1966 - 199 species -~ 27,820 individuals
1967 - 244 species - 34,023 individuals
Total - 338 species - 94,464 individuals

The Malayan studies have continued with emphasis on swallows,
Black-crowned Night Herons, and longevity studies at Rantau Panjang.
The studies of weight changes and moult of the Great Reed Warbler
as related to migration were brought to a conclusion and the data
have been put on punch cards for IBM tabulation. Manuscripts con-
cerning the results of these studies are in preparation. Lord Med-
way reviewed this work at the annual conference and discussed the
programming of such data for punch card manipulation,

Rantau Panjang is a coastal, coconut, nipah palm, mangrove hab-
itat which has been under study for many years. Bird ringing has
continued there since 1960. (Figures 12 and 13) The longest lon-
gevity known for tropical birds in Asia are now accumulating from
these records. Among these are a Ruddy Kingfisher - 71 months;
Zebra Dove - 73; Black and Red Broadbill - 61; Mangrove Blue Fly-
catcher - 69; Mangrove Whistler - 59; Blue-winged Pitta - 66; Yel-
low=vented Bulbul - 83; Brown-throated Sunbird - 58. This material
is also being summarized for publication.

The Game Department of the Federation of Malaysia has become
interested in the conservation and biological aspects of bird ring-
ing, and has authorized the expenditure of funds to support a ring-
ing programme. Rings were ordered with the address of the Malayan
Nature Society (Box 750, Kuala Lumpur) inscribed on them and a re-
quest to write, in English,Chinese and Malay. These rings have been




Figure 12. Rantau Panjang, Selangor, Malaya. Longevity records

of birds banded here have now reached eight years.

Figure 13. Dawam bin Hamzah and R.D. Soosai working with the

day's catch at the Rentau Panjang banding station,
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used in the work with Black-crowned Night Herons at Kuala Gula, and
the reporting of ring recoveries has immediately increased, evidence
either that people hesitated to attempt to write in English to Hong
Kong or that they could read Malay and wrote in Malay. This lan-
guage problem is, of course, present in every couniry where MAPS
birds might be recovered.

Bird ringing activities have again become active in Singapore
with the formation of the Royal Air Force Ornithological Society
(singapore Branch). This group of amateur ornithologists includc-
about 25 members, many of whom are or will soon be ringing. They
anticipate making surveys of island birds and will include banding
as part ol their studies. They are working in cooperation with the
Malayan Project.

SOUTHERN PHILIPPINES

Institutions: Silliman University, Dumaguete City, Negros Oriental;
and Mindanao State University, Marawi, Mindanao.

Responsible Investigator: Dioscoro S. Rabor, Ph.D,

Team Members: Warlito M, Sanguila (Field Supervisor), Cresensio
Lumhod, Antonio Lumhod, Felipe Macajeg, Estanislao Macajeg,
Alipio Macasukit, Restituto Abo, Irineo Macapanas, Alberto
Tingson,

Location of Banding Stations: Negros Oriental: Pancil Siaton, 9.02N,
123.04 E; Caticugan, Siaton, 9.05 N, 123,02 E; Lapay, Siaton,
9.06 N, 123.03 E; Bondo, Siaton, 9.04 N, 123,05 E; Maloh, Siaton,
9.03 N, 122.59 E; Candugay, Siaton, 9.08 N, 123.03 E; Himampar-
gon, Manjuyod, 9.42 N, 123.10 E; Nagoro, Siaton, 9.14 N, 123.06E
Pandanon, Murcia, Negros Occidental, 10.33 N, 123.09 E. Minda-
nao, Lanao del Norte: Tambo, Munai, 8.05 N, 124,03 E; Bacolod,
8.09 N, 124,02 E; Marawi City, 8.00 N, 124,15 E; Kauswagan, 8.06N,
124,18 E; Dumanjug, 8.10 N, 124,05 E.

Birds Banded: Negros and Leyte

1964 - 110 species 3,623 individuals
1965 - 168 species 11,473 individuals
1966 - 107 species 6,723 individuals
1967 - 70 species 4,892 individuals
Total - 192 species 26,711 individuals
Mindanao

1964 - 0

1965 - 0

1966 - 25 species 2,830 individuals
1967 - 68 species 3,491 individuals
Total - 73 species 6,321 individuals
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Dr. Rabor took the position as Research Professor of the De-
partment of Biology of Mindanao State University, Marawi City, Lanao
del Norte Province, Mindanao, in June. His objective there is to
build up the University museum for teaching purposes and to carry
on biological research, Mindanao State University is a new univer-
sity designed to bring a higher education facility to the Muslim
commnity of northern Mindanao., Its campus is still under construc-
tion. The MAPS grant was transferred from the institutional affil-
iation with Silliman University at Dumaguete City, Negros Oriertal,
to Mindanao State University, Most of Dr. kebor's staff also moved
to Mindanao, but after new people were hired and trained many re-
turned to Negros. These people will maintain and intermittently
operate the station at Siaton.

Dr. Rabor reports, "the transfer of personnel, equipment and
other supplies needed in the banding operations from Dumaguete to
Marawi and eventually to Tambo, Munai, Lanao del Norte, the site of
the prospective central station of the bird banding project on Min-
danao Island, took some time., The time lost in this transfer was
reflected eventually in the reduced total catch of the banding team
during the year."

"Another factor, and a very important one at that, which in a
way wae responsible for the reduced total catch of the year. was the
confusi?on resulting from the problems which were created during the
pre-election, election, and post~election activities of the people
in the places where the banding operations were held." (Election of
governors, mayors, and congressmen produced much violence over the
islands with 90 people killed before the election ballots had been
counted). "In some of the localities where we operated conditions
became outright dangerous and we had to cease operations and trans-
fer to other places which eventually proved to be also just as con-

fused." (Since then an armed attack on one of the banding camps
(Figure 14) has necessitated a move to the province of Misamis Ori-
ental). "Lanao del Sur and Lanao dcl Norte are two very sensitive

provinces during elections mainly due to their large Muslim popula-
tions who regard their elections in a very different light from that
of the Christians." The local people were also very suspicious of
the bird banding activities, not understanding the work, even though
the field supervisor Warlito Sanguila is the son of the local commu-
nity chieftain and town mayor.

Dr. Rabor further reports, "the following species, with status
as migrants to the Philippines, were recover.d within periods of six
months to over one year since they were originally handed on Negros
Island: Actitis hypoleucos 17, Alcedo atthis bengalensis 1, Calidris
ruficollis 1, Lanius cristatus lucionensis 3, Charadrius dominicus

fulvus 2, Tringa totanus eurhinus 8; total 32. The problem, however,

still remains whether these migratory species ever left the Philip-
pines for their breeding places, or they just continued to stay in
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Figure 14, New banding camp in Lanao de¢l Norte, Mindanao
which had to be abandoned because of armed attack by sus-

picious local people.
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the Philippines and in the very same localities where they were orig-
inally banded. All of them were recovered in their original locali-
ties and almost in the same banding sites. Unless some other band-
ers recovered them in localities preferably outside the Philippines
then the problem will always remain regarding the possibility that
thegse migrant birds did not go back to their usual breeding places
during 1967 and may have stayed in their autumn and winter quarters
in the Philippines." (Dr. Rabor fails to tell us if there are any
of these species in his area during the northern breeding season or
if they are present all year round.) "The remaining 22 species that
were recaptured by the MSU Bird Banding Team were generally taken in
the very same places or very close to the original sites where they
were netted and banded. The period ranged from one year to almost
three years, This fact definitely establishes the sedentary and
very local migration habits of these particular Philippine resident
forms" The species recaptured included: Aplonis panayensis panayen-
sis 1, Caprimulgus macrurus manillensis 2, Chalcophaps indica indica

10, Copsychus saularis mindanensis 1, Geopelia striata striata 3,
Halcyon chloris collaris 19, Halcyon smyrnensis gularis 1, Hypsipetes
philippinus quimarasensis 7, Lalage nigra nigra 1, Lanius nasutus
nasutus 2, Lonchura malacca jagori 4, Megalaima haemacephala inter-
media 3, Merops philippinus philippinus 12, Nectarinia jugularis
Jjugularie 2, Oriolus chinensis suluensis 4, Phapitreron leucotis
nigrorum 1, Pycnonotus goiaver goiaver 46, Pycnonotus goiaver sulien-
sis 3, Rhipidura javanica nigriterquis 8, Saxicola caprata caprata 2,
Streptopelia bitorquata dusumicri 8, Streptopelia chinensis tigrina
3, Treron vernans vernans 3; total 146,"

"One Geopelia striatla striata, banded in Bondo, Siaton, Negros
Oriental on 31 October 1965 was recovered in Kabulihan, Toledo City,
Cebu Island on 6 June 1966, definitely showing inter-island migra-
tion for this species, at least between islands that are clone to
each other, Within the last thirty years this dove has extc.:ded its
range from Luzon to the central and southern islands of the Visayan
Group, including Panay, Negros, Cebu, and Siguijor. The usual expla-
nation for the process involved in the possible extension of range
of this species from its original home range on Luzon Island to the
southern islands was supposedly cage escapes. With this discovery
that this species actually performs island to island migration, ther
one process which may actually be involved in the spread of this
species from Luzon to more southern islands is now proven.,"

"For the last thirty years Streptopelia chinensis tigrina has also
been extending its range from Palawan and the Sulu Archipelago to
Mindanao, Negros, and Cebu. It is also possible that this species
extended its range through island to island migrations as well as
from cage bird escapes."
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"Another species, Merops philippiwvus philiwpinuas likewise proved
its capability to perform inter-island migratian, as shown by the
recovery of two banded birds in Midsayap, Cotabato, Mindanao, vhich
were originally banded in Bondo Statian, Siaton, Negros Oriental."

Longevity of 153 birds oif 25 species are shown in Table 1. As
the team has the habit of visiting the study areas about once & year,
their records are more mearly a function of their visits than sur-
vival within the bird population. In areas where they work regu-
larly at shorter intervals, the decrease in population during the
first year following banding will become more evident. The present
records all refer to adult or fully grown birds, which would also
effect the indicated survival for the rapid loss of the juvenile
birds would not be shown.

NORTHERN PHILIPPINES

Ingtitution: Philippine National Museum, Manila.
Responsible Investigator: Godofredo L. Alcas'd, B.S.

Team Members: Pedro C. Gonzales, Field Supervisor, Dalton Pass;
T. Oane, Field Supe-visor, Palawan. Field personnel employed
as needed.

Location nf Banding Stations: Luzon: Calatagan, Batangas, 13.48 N,
120.737 E: Paracale, Camarines Norte, 14.17 N, 122,45 E; Dalton
Pass, Nueva Vizcaya, 16.08 N, 120.55 E; Sinipsips, Benquet,
16,40 N, 120.47 E. Palawan: Aborlan, 9.30 N, 118.27 E; Iwahig,
9.40 N, 118.27 E.

Birds Banded: Luzcn

1963 12 species 371 individuals
1964 =~ 130 species 4,293 individuals

1965 - 150 species 10,621 individuals
1966 - 164 species 16,443 individuals
1967 - 157 species 11,020 individuals
Total - 237 species 42,748 individuals
Palawan

1964 - 60 species 483 ipndividuals
1965 - 115 species 3,335 individuals
1966 - 98 species 2,444 jindividuals

1967 - 97 species 4,417 individuals
Total = 150 species 10,679 individuals

The studies at Palawan ccntinued ip 1967 with no major change
in emphasis. In Luzon the Dalton Pass studies and thoseat Batangas
continued and in addition a new area was opened up in Camarines Norte
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TABLE

1

LONGEVITY RECORDS OF PHILIPPINE BIRDS AS REPORTED
BY THE SOUYHERN PHILIPPINE TEAM

Months following tanding
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on the east coast. This should reveal movements om both the east
and wvest coast of migratory shorebirds. One of the immediate re-
sults was an increased take in snipes. Mr. Alcasid did not report
whether thie increase was due to a more favourable habitat in
Camarines or a lower population in Batangas.

Recoveries from Dalton Pass are discussed in Part 3 of this
report. Mr. Alcasid reports that a correlation of the movements
of the Blue-breasted Quail, Coturnix chinensis, in Luzon as shown
by the ring recoveries, with cropping of rice suggests that the
quail are crosging the mountains as they follow the southern move-
ment of rice maturation and harvest.

It has been auggested that the movement of local birds across
the pass is not migration, but an artifact resulting from the at-
traction of the lights to birds in the valleys beneath., This has
not been corroberated by population tallies in these val':ys. There
are 8till no data to show that the immediate environ: rrom which
the birde could be attracted support an avifaria of similar specia-
tion and population density.

The most obvious indication that the birds are moving in a
continuous stream across the mountains is the fact that almost no
repeats or returns are taken. Occasionally a bird released a few
days before will be recaptured. The station is under operation at
the dark of the moon each month for nine months out of the year in-
tercepting both northern and southern movements. The number of
birdes of previous years or seasons being recaptured is very low. A
premium for ringed birds is given to the netters, but still none are
brought in, therefore the lack of recaptures is not a function of
the method., In spite of three years of concentrated studies at this
location there is much that is not understood. It is to be hoped
that some energetic graduate student will work on these problems for
his Ph.D. dissertation.

Mr. Alcasid and the staff of the National Museum made the ar-
rangements for the very successful MAPS conference at Dalton Pass
and Baguio as well as presented an exhibit in the museum on bird
migration., The MAPS organization extends its appreciation to Direc-
tor Gale B. Ocampo and Mr. Alcasid and the hard working museum staff,
(Figure 15)

THAILAND

Institution: Applied Scientific Research Corporation of Thailand,
Bang Khen, Bangkok.

Besponsible Investigator: Prasert Lohavanijaya Ph.D.
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Figure 15. Imorovements at the Dalton Pass biological

station; additions to the station on the left and use
of the abandoned store on the right.
(The bulldozer is not part of the MAPS equipment)
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Team Members: Kitti Thonglongya B.S., Team Leader; Preecha Lucha,
Nivesh Nadee.

Volunteer Banders: Joe T. Marshall Ph.D., Ed. Dickinson, Hoger T.
Nelson M.D., Somthob Chaiyaphun M.S., J.M. Anholm D.D,

Location of Banding Stations: Satur, Muang, Wang Bla Chan, 6.45 N,
100.10 E; Phatthalung, Muang, Khuan Kut, 7.30 N, 100,10 E;
Ranong, Muang, Ban Bang Non, 10.00 N, 98.40 E; Bangkok vicin-
ity, 13.45 N, 100,30 E; Pathum Thani, Sam Khok, Wat Phai Lom,
14,06 N, 100.33 E;. Nakhon Ratchasima, Pak Tkong Chai, Sakaerat,
14,30 N, 101.56 E; Chiang Mai, Chiang Dao, Pang Puai, 19.40 N,
98.54 E; Chiang Mai, Muang, Doi Pui, 18,49 N, 98,54 E; Chiang
Mai, Muang, Ban Khi Lek, 19.00 N, 99.00 E.

Birds Banded: 1963 - 22 species 593% individuals
1964 -~ 303 species 6,844 individuals
1965 =~ 340 species 30,270 individuals
1966 ~ 229 species 59, 455 individuals
1967 -~ 282 species 18,680 individuals
Total =~ 462 species 115,842 individuals

The Thai team has been busy this year, working both in new areas
and at old stations where they recaptured previously banded birds.
Following are excerpts from Mr, Kitti's reports:

"Satun, Muang, Wang Bla Chan is situated on the Lorder between
Thailand and Malaysia. It is a limestone valley, covered by rain
forests and rubber estates. Bats are common in the area. A Horse-
shoe Bat Hipposideros galeritus was a first record for Thailand. A
Dog-faced Fruit Bat Cynopterus horsfieldi minor confirmed the exist-
ence of this species in Thailand, first reported by Count Nils Gyl-
denstolpe in 1911,

Phatthalung, Muang, Khuan Kut is near the inland sea of the
eastern peninsula. The area includes rice fields bounded by scrub,
bushes and young trees. It was here that Muscicapa narcissina was
first recorded in 1966. Also 200 Anthus novaeseelandiae were ringed
in 1966 but none were seen this year.

Nakhon Ratchasima, Pak Thong Chai, Sakaerat is situated in the
forested hills dividing the Nakhon Ratchasima plateau and the rain
forests of east Thailand. This is a dry forest with a low bird
population.

A species of flying squirrel, Berlomys pearsoni, was collected
for the first time in "'hailand, and this may be the southernmost
record for this rare fiouth-eust Asian squirrel.

Blood films from birds in the Sakaerat area revealed a higher
incidence of Microfileria and Trypanosoma infections than has been
noted in other areas of Thailand.
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Chiang Mai, Chiang Dao, Pang Puai was visited for the first
time., It is a valley among the east-west range dividing Chai Prakan
from Chiang Mai. The Green Munia or Non-pareil, Erythrura prasina
(Pin-tailed Parrot Finch), was found in this area. It is common in
peninsular Thailand, but has not yet been reported this far north.
Later, others of this species were collected on Doi Pui, suggesting
that it is extending its range northward. The Black-browed Willow
Warbler, Phylloscopus cantator, was also taken on Doi Pui, the sec-
ond record for this area,

Chiang Mai, Muang, Doi Pui. Further work on this mountain not
only resulted in collecting Erythrura prasina and Phylloscopus can-
tator but many rare birds and mammals were caught. These included:
Petaurista elegans marica, the White~spotted Flying Squirrel, first
reported by Osgood in 1932 from the collection by Baron de Schauensee
of the Academy of Natural Sciences of Philadelphia. He records two
specimens from Chiang Mai. Rattus fulvescens is a rat that has been
seldom recorded from Thailand. Kerivaula hardwicki, a Wooly Bat,
was also a first record for Thailand. The Brown Wood Owl, Strix
leptogrammica, was known from this area by only one specimen collec-
ted by C.J. Aagaard in 1931, The Bay Owl, Phodilus badius, has also
been rarely reported from this area.

Chiang Mai, Mae Rim, Ban Khi Lek is in the valley of the Mae
Ping River., During the period of observation, which was in the fall,
there were heavy rains, but numerous Wrynecks, Jyn. torquilla, and
Ruby-throats, Erithecus calliope, were in the area.

Bat banding: A programme of bat banding was started this year

with the following: Eonycteris spelene 5, Megaerops ecaudatus 10,

Cynopterus horsfieldi 1, Cynopterus traclyotis 269, Macroglossus
minimus 10,

House Swalluw banding: The number of nights of swallow netting
was reduced this year because the power lines formerly used by the
birds were removed. This dispersed the flock and other wires which
they chose for roosting were much more difficult to approach. Heavy
and fast traffic even at 0200 made working in the area very hazard-
ous. In November the birds left the area and very few could be caught.
The percentage of recaptured birds continued to be high, 23.3 per cent
of 2,668 birds in January 1967 and 20 per cent of 5,621 birds in No-
vember-December. Recoveries of foreign birds are discussed in Part 3
of this report

Pathum Thani, Sam Khok, Wat Phai Lom: Only a few of the Open-
billed Stork nestlings were banded in 1967. Nest building began in
November. Earlier in the year the tick Argas (Persicargas) robertsi
recently described from Australia (Hoogstraal, Kasiser and Kohls,1968)
was discovered feeding on juvenile storks. In Decemher a few adult
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ticks were beneath bark of the nest trees. As nestlings hatched,
the tick population increased in January 1968. By February the
nestling storks were well grown but had not fledged, and the ticks
and a mite infestation (Dermanxsnus?) was at its peak. 1t declined
during March and by mid-April the mites had disappeared and the
ticks were moulting to adults and were clustering behind loose bark
of the nest trees.

Bird sales in Bangkok: On week-ends a large open air market
is assembled on the Palace Plaza. Many bird and mammal shops are
included. Over 300,000 birds a year are sold in this market and
a year's study of these sales is reported here as an appendix to
Part 1.

HONG KONG

Institution: University of Malaya, Kuala Lumpur, Malaysia.
Responsible Investigator: Lord Medway Ph.D.

Team Members: F.0.P. Hechtel, Team Leader; two assistants as avail-
able.

Location of Banding Stations: Mongtseng Peninsula, 22,28 N, 114,00E;
Taidokau Forest Reserve, 22.26 N, 114,11 E; the Peak, Hong Kong
Island, 22.16 N, 114.09 E; Maido Marshes, 22.30 N, 114.03 E.

Birds Banded: 1965 - £3 species 174 individuals
1966 - 82 species 1,972 individuals
1967 - 57 species 882 individuals

Total - 95 species 3,028 individuals

The Hong Kong project has been plagued with difficulties. At
first it was difficult to find reliable assistants to work in the
field. Then there were endless correspondence and contacts with
government officials to gain permits to work in the areas where birds
occurred in some numbers. Nets had to be kept under constant watch
to prevent the theft of both captured birds and nets.

Then during the summer cf 1967 began the riots and uprisings
that upset the economy of the entire area and made any field work
extremely dangerous. Little by little, Mr. Hechtel had to withdraw
until he had to give up all banding work but that in his garden. He
even drove over a bomb near his office one day, and it was detonated
by the bomb squad which he called to the scene.

It is highly significant that of the thousinds of birds banded
to the north and to the south of Hong Kong, none has been reported
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from Hong Kong or the New Territories. Either the birds &re not
passing this way or the local people are not roporting the rings
they get. In order to test this, Mr. Hechtel had some rings made,
inscribed in Chinese and us.:g a post box other than Box 3443, that
of the general banding. He had hoped to learn if people would re-
port these Chinese rings. This effort, too, was interrupted by po-
litical unrest.

That no bird has been reported from the area suggests that the
major flight paths between Korea and Japan and Thailand or Malaya
are inland of the coasts.

TAIWAN

Institution: Tunghai University, Taichung.
Responsible Investigator: Johnson T.F. Cher Ph.D.

Team Members: Sheldon Severinghaus B.S., Team Leader; Kang Kuo-wei
B.S., Chao Mao-cheng B.S., Wang Ching-te B.S., Huang Wan-tsih
B.S., Meng Hsen-chang.

Location of Banding Stations: Heronries: Kao-shuang, Tao-yuan,
24,56 N, 121,11 E; Ying-ko, Taipei, 24.57 N, 121,21 E., Moun-
tain Station: Kun Yang, 2%.,09 N, 121.16 E. Sugar Cane Roosts:
Chienmir, Taichung, 24.06 N, 120.43 E; Chu Shan, Nantou, 23.45N,
120,40 E; Houli, Taichung, 24,18 N, 120,42 E; Hmi-lo, Yuan Lin,
24,48 N, 120.27 E; Liunan, Taichung, 24.04 N, 120,40 E; Ming-
chien, Nantou, 23.49 N, 120.42 E; Nantou, Nantou, 23 52 N,
120.41 E; Puli, Nantou, 23.58 N, 120.58 E; San-I, Miao Li,
24,25 N, 120.45 E; Tai Kang, Tainan, 23.17 N, 120,19 E; Tan Tsu,
Taichung, 24.13 N, 120.42 E; Tsaotun, Nantou, 23.59 N, 120.40 E;
Wen Shan, Taichung, 24.09 N, 120,38 E. Other stations: Chi-
hsin-Kang, Hwa-lien, 23.46 N, 121.16 E; Chi-tou, Nantou, 23.%4lN,
120,47 E; Tai-Ma Li, Taichung, 22.36 N, 120,58 E; Kuan Tau-Hsi,
Nantou, 24.05 N, 121.02 E,

Birds Banded: 196’ - 42 species 802 individuals
1965 69 snecies 20,983 individuals
1966 - 99 specie- 54,192 individuals
1967 83 species 54,130 individuals
Total - 147 species 130,107 individuals

The Tunghai repcrt prepared by Mr. Severinghaus follows:

. "The year 1967 hes been the most active and successful year to
date for the Tunghai University field team, All the experience and
know-how gained in past years produced greatly increased numbers
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banded and heightened efficiency of operations this year. A total
of 54,130 individuale belonging to 85 species were banded. Of these,
94.4 per cent (51,155) were migratory birds belonging to 22 species.
Twenty-one species are new to the list of birds banded between 1964
and 1966, and two new records for Taiwan were picked up. The fol-
lowing narrative report comments on the major species and major
projects dealt with by the Tunghai team in 1967.

Since 1964, the ,team has been mass-banding swallows, wagtails,
and buntings. With the help and cooperation of local residents and
professional bird catchers, large concentrations of roosting birds
are located. At night, they are driven into mistnets set around
the sugar cane fields where they roost., 1967 was the culmination
of the mass-banding efforts, aimed at getting as many rings flying
as possible, To that end, 39,722 swallows, wagtails, and buntings
were banded and released. Several species-specific problems were
undertaken simultaneously and data on local movements have been gath-
ered through multiple recaptures. Following are some brief comments
about the work on each one of these species.

House Swallow (Hirundo rustica) ~ In 1967, the team banded
12,738 House Swallows, making a grand total of 29,155 banded since
the inception of the programme four years ago.

House Swallows are winter visitors to Taiwan from September
to May. During their overwintering period 3706 swallows were studied
for wing and tail moult., In this study, recaptured swallows were
checked with the hope of obtaining information on plumage change and
development. Results showed that there was always some part of the
population moulting in every month of their residency. This raises
the possibility of arrested moult. The wing moult was found to have
a more precise pattern than the tail. Primaries moult from inside
outward. Secondaries moult from outside inward. It is the primaries
that give the signal to begin and terminate moulting. These studies
will be continued with greater emphasis on body moult and plumage
coloration of recaptured birds.

The Yellow Wagtail (Motacilla flava) - Taiwan is one of the
main wintering areas of the Yellow Wagtail. Since 1965, the team
has banded 28,834 Yellow Wagtails, 569 were recaptured within the
same wintering season, and 175 (about 0.6 %) were recaptured one
breeding season or more after banding. There have been four recov-
eries from abroad, listed here following:
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Banded ~ Recovered
Band No. Date & Place Date & Place Distance
1. 020-58306 Apr/28/66 Chupu, Jun/26/66 Point 4,000 mi
. Tainan Barrow
Meade R.,
Alaska
2., 030-17379 Apr/15/65 Taiping Jun/? /66 Yakutian, 2,800 mi
Taichung USSR
3. 014-86276 May/3/67 Houpi, Jul/7/67 Magadan 3,400 mi
Tainan Region,
USSR
4, 013-81974 Apr/16/67 Nantou Sep/20/67 Amur 2,000 mi
Nantou Region,
USSR

Banding has been confined to two major areas: Taichung, in
central Taiwan, and Tainan, in southern Taiwan. The two localities
"are separated by an approximate distance of 120 kilometers (65 mi).
Recapture data indicate that the Yellow Wagtail does not have a
particular patch of sugar cane for roosting to which it returns
every year. A Yellow Wagtail, roosting in central Taiwan this year,
might roost in southern Taiwan next year, or even move between these
widely separated localities within one season. Frequent disturbance
of the roost will very likely cause them to move. Harvesting of the
roost, of course, will necessitate a shift.

It appears that birds banded in April may have a significantly
higher rate of recapture than those banded in May. Possible expla-
nations for this observation, as well as other specific problems,
will be worked on during the ensuing banding seuason.

The Black-faced Bunting (Emberiza sgodocephala) - 12,040 Black-
taced Buntings have been banded since the project began, 4,780 in

1967 alene. 564 have been recaptured within the same season. 431
(3.6 %) have been recaptured one or two breeding seasons after band-
ing. There has been one recovery reported from Korea.

The recapture percentage of buntings is significantly higher
than that of Yellow Wagtails and may possibly indicate a higher mor-
tality rate in the wagtails.

The most striking example of local movement comes from four
birds banded in 1965 and three birds banded in 1966. These seven
birds were recaptured in central Taiwan on 10 April 1967. On the
next day, 11 April, they were caught again 120 ki’ ometers to the
south,
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Mountain study area

In Angust 1966, the team established three banding stations
in the mountains of central Taiwan, a fourth one being added in
January 1967. It is about 16 kilometers between the farthest two
and in that distance, the elevation rises roughly 2,000 meters
(1,100-3,100 m). The proximity of the three localities and the
rapid rise in elevation with corresponding change in habitat make

the area ideal for studying seasonal and altitudinal variations in
bird life.

In 1966, the team visited this areas twice. In 1967, four
major trips were made: one each in January, April, August, and
December. A brief inspection tour was made in June 1967 by
Dr. McClure.

Since the beginning of the mountain work, the team has banded
a total of 1,185 individuals of 50 species, including 4 species of
migratory thrushes and two species of migratory sylviids. There
have been 208 recaptures of 22 species, a recapture rate of about
17.5 4. Twelve of the 50 species banded were timaliids, eight were
turdids.

The four migratory thrushes (Tarsiger cyanurus, Turdus chry-
solaus, Turdus pallidus, Zoothera dauma) have been banded and7or
observed at all but the hlghest stat1on, showing a wide altitudinal

distribution in their winter quarters. Turdus chrysolaus and

T. pallidus have been banded and observed on the university campus
100 m) as well, giving an altitudinal range of roughly 2,700 meters
38 800 ft.) for these two species.

The high recapture percentage is an indication of the highly
localized, predominantly non-migratory population in the areas.
Such a high rate of recapture is offering the team an excellent
chance to obtain blood and parasite histories of the same individ-
uals from season to season and year to year. The team has also gath-
ered substantial information on seasonal plumage variations and pop-
ulation movements of a good number of species (through the use of
numbered nets and visual observations). With time, these areas will
also produce longevity records of value,

0f all species banded in the mountains, the Orange Parrottbill
Paradoxornis nipalensis is the most dramatic in its movements. These
tiny birds travel swiftly in large flocks through dense thickets of
dwarf hamboo. It is possible to catch as many as 50 of them at one
time in one 24 millimeter-mesh net set across their path. It is
this species which has provided the only recapture evidence so far
of altitudinal movement: two individuals that descended 500 meters
and travcled a straight-line distance of 5 kilometers. Data and
observations yet to be analyzed will provide further insight into
flock tervitories, flock behavior, flock paths, flock mortality,
and seasonal and daily movements of this species.
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The team continues to set up net lines along the roadside with
great success. It is so successful that birds cannot wait to be
caught (excuse the unscientific puraseology) and sometimes fly into
one net while the team is setting up the adjacent one. Furthermore,
this method has, on several occasions, produced 50 birds in one
12-meter net at one time. (Figures 16 and 17)

The Brown Shrike (Lanius cristatus) - The annual September mi-~
gration of the Brown Shrike through the southern tip of the island
was studied again in 1967, 3,462 being banded. An extensive report
on the biological and sociological aspects of the programme was

resented at the 1967 Annual MAPS Conference in the Philippines
Severinghaus 1967). After the close of the meeting, specific
requests for cooperation on the shrike study were sent out to the
Philippine and Halayan teams. It is hoped that cooperation in the
various countries where the shrike resides plus further work in
Taiwvan where it passes in such concentrated numbers will produce a
broad and complete perspective of this migrant. (Figure 18)

Herons and Egrets - From 1964-66, 4,449 Cattle Egrets were band-
ed at 10 heronries in Taiwan. Recoveries have come from Sabah
(Nortn Borneo), the Philippines, the Caroline Islands, and Japan
with the following distribution: Japan (Cape Ashizuri) 1, Caroline
Islands 1, Sabah 1, Mindanao 4, Luzon 41, Batan Is. 1, other parts
of the Philippines 18.

These recovery records provide a substantial amount of informa-
tion about the wintering quarters of Cattle Egrets. In 1967, there~
fore, the team concentrated on banding Little Egrets (3526) and
Black-crowned Night Herons (3581), since recovery information from
these two species was still scarce. Recently reported foreign re-
captures of Little Egrets and Night Herons confirm the valiie of the
shift,

One interesting recovery is a Cattle Egret which was banded at
Erchieh, Ilan (east coast) on 7 July 1965. 1t was recovered at
Cape Ashizuri, Japan on 6 May 1967, It would appear that this indi-
vidual, banded as a nestling in Taiwan, had dispersed northward to
a new locality, far removed from its native heronry, to breed. At
the Shihkuang heronry on the west coast, eighteen Cattle Egrets baud-
ed in the previous years were recaptured in the summer of 1967,

Cooperative virus studies:

From March through September 1967, the team cooperated in a
project with the U,S. Navy Medical Research Unit (NAMRU-2). The
project, under the direction of Dr. Roger Detels, was designed to
determine the relative chronology of Japanese-B encephalitis infec-
tion in herons, pigs, mosquitoes, and man in the county with the
highest concistent rate of infection on the island. Methods and
findings are summarized by Dr. Detels as follows:'"Scherer, Hammon,
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Figure 16.

Figure 17.

Roadside netting at 7,000 ft in the

mountains of Taiwan.

Kang Kuo-wei and Miss Huang Wan-tsih

working from a jeep in the mountains of Taiwan.
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and Buescher, working in Japan from 1952-1957, found infection of
nestling herons and egrets with Japanese encephalitis virus (JEV)
to occur in late July and August, coincident with or following
demonstration of infection in mosquitoes and pigs. They, therefore,
concluded that introduction of the JEV into Japan annually was un-
likely to be due to migration northward of infected herons and
egrets.

In Taiwan, Black Crowned Night Herons (BCNH) were found to
have a serologic prevalence of JEV antibodies of 20-50 per cent
(Vang et al,, 1962). The present study was done to determine the
relative chronology of infection in BCNH, mosquitoes (C. tritaenor-
hynchus and C. annulus), pigs, and humans in the area of a heronry
in the county with the highesti{ annual rate of human JEV infection
in Taiwan.

In late March 1967, nine sentinel pigs were placed in open and
closed pens and in a Magoon trap on the floor of a heronry and bled
weekly. Mosquito collections were made from one hour before dusk
to one hour after dusk three times a week from the Magoon trap, from
the backs of the pigs in the pens, and also from light traps. Mos-
quitoes were starved for two days and transported on ice to the lab~
oratory for isolation proceduree in suckling mice.

From late April serial bleedings were begun of ten new nestling
BCNHs twice a week.

Infection with JEV was first demonstrated by a greater than
four-fold titer rise in the hemagglutination inhibition test in a
nestling BCNH in late May. Thereafter, infection was demonstrable
in nestlings and runners through September. Serologic evidence of
infection occurred next in the sentinel pigs in the last week in
June.

Isolation from mosquitoes occurred in the first week in July.
Positive isolations occurred only in C. annulus. Only one-tenth as
many C. tritaenorhynchus were collected from the pigs in pens and
none were found to enter the Magoon trap.

Human infection was first reported in the county on July 9th
and adjacent to the heronry on July 27th.

The finding of infection in nestling herons five to eight weeks
prior to demonstrable infection in mosquitoes, pigs, and humans rais-
es the question of their role in the early dissemination of the virus
as well as the possibility that they reintroduce the virus to Taiwan
annually during their northward migration.

As this study raises continuing questions regarding the role
of herons in the inception of the annual encephalitis epidemic, it
is intended that the study be pursued again during the coming breed-
ing season, with special attention to nestlings and nest environment."
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Additional studies:

B i

A sustained effort in public education was begun in December
1967. Through lectures to high schools and through regular news-
paper articles, it is hoped that an awareness of and an interest
in the present work, as well as its future implications, will be

aroused,

A year-long study on the business of mounting and selling bird
and animal specimens at the Sun-Moon Lake bird shops was begun in
October 1967, especially on six species placed on the "protected"

list the previous September.

Also, research into the status, dis-

tritution, and trade of Mikado Pheasants was initiated in August
1967. Both these projects are progressing well and will be con-
tinued, though independent of MAPS! funding.,"

Sheldon Severinghaus continues bird song recording for the
Cornell University
and Tunghai are further considering an exchange programme in con-
servation, details of which are currently being discussed.

Laboratory of Ornithology at Cornell University.

Institution: Yamashina Institute of Ornithology and Zoology,

Shibuya, Tokyo.

Responsible Investigation:

JAPAN

Yoshimaro Yamashina Ph.D.

Team Members: Masashi Yoshii M.S., Team Leader; Y, Hasuo B.S.,
Woo Han-chung Ph.D. (on loan from Korea while he completed his

requirements for his Doctorate in zoology).

Volunteer Banders: N. Shiraishi, R.A. Cheke, and many members of
the game refuge and national monument staffs throughnut the

country.

Location of Banding Stations:
Sankanshima, Iwate, 39.18 N, 141.59 E; Koshigaya, Saitama,
35.53 N, 139.48 E; Fuchu, Tokyo, 35.4%1 N, 139,30 E; Shinhama,
Chiba, 35.40 N, 140,00 E; Yahugi, Aichi, 34.58 N, 137.09 E;
Tsunoshima, Yamaguchi, 34%.21 N, 130.51 E; Mikurashima, Tokyo,
33.53 N, 139.37 E; and other locations used occasionally.

Birds Banded: 1964 =

1965 -
1966 -
1967 -
Total -

Banding was continued through 1967 on a national scale.

75

93
118

81
147

species
species
species
species
species

6,057
6,288
21,913
19,497
53,755

individuals
individuals
individuals
individuals
individuals

numbers and species banded are recorded in Part 2.

b

Kabushima, Aomori, 40.32 N, 141.33 E;

The
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No report of the progress and results of the 1967 studies has
| been received.

KOREA

. Institution: Kyung Hee University, Seoul.
Responsible Investigator: Won Pyong-0Oh Ph.D.

Team Members: Ham Kyu-whang M.S., Ycon Moo-Boo M.S., Chun Mi-za M.S,,
Park Young-shik M.S., Koo Tae-hae B.S., Woo Chung-dae, Kim
Kyung-tae, Lee Hee-chung, Won Too-suk.

Location of Banding Stations: Chulwon, Kangwon-do, 38.17 N, 127.13E;
Pochun, Kyunggi-do, 37.49 N, 127.15 E; Kapyung, Kyunggi-do,
37.45 N, 127.18 E; Kwang nung, Kyunggi-do, 37.45 N, 127.10 E;
Munsan, Kyunggi-do, 37.52 N, 126.47 E; Chinchup, Kyunggi-do,
37.45 N, 127.15 E; Taenung, Seoul, 37.38 N, 127.05 E; Yoju,
Kyunggi-do, 37.15 N, 127.07 E; Kongju, Choongchungnam-do,36.22N,
127.12 E; Yongdong, Choongchungbuk-do, 36.08 N, 127.48 E;
Kimchun, Kyungsangbuk-do, 36.08 N, 128.09 E; Koryung, Kyungsang-
buk-do, 35.42 N, 128.17 E; Kuze Island, Kyungsangnam-do, 34.%46N,

i 128.38 E; Pohang, Kyungsangbuk-do, 36.03 N, 129.22 E; Tongyoung,

Kyungsangnam-do, 34.52 N, 128,20 E; Samchunpo, Kyungsangnam-do,

34,52 N, 128.05 E; Haenam, Chullanam-do, 34.32 N, 126.40 E,

1 Birds Banded: 1964 - 70 species 18,763 individuals
1965 = 86 species 57,205 individuals
1966 = 80 species 49,303 individuals
1967 - 86 species 48,617 individuals
Total - 125 species 173,888 individuals

General banding continued for the fourth year with emphasis
on the movements of the Emberiza, Motacilla, end Hirundo. Studies
in the food brought to nestlings was also continued. Dr. Won
summarizes the work as follows: "Seasonal distribution and ecology
of migrant bird populations were studied by mist-netting and banding
primarily in the area of Kyunggi-do, Korea during 1 January to
31 December 1967."

"From 1 January to 31 December 1967 (365 days), 48,995 hird of
| 94 species were banded and there were 202 recoveries of 11 species,
including 146 returns in Korea and 21 recoveries of 5 species from

abroad."

"May 23-July 10, 1967: Banded nestlings from the nest boxes in
mixed deciduous evergreen forest; Forestry Experiment Station and
Kwangnung Experimental Forest. Sturnus sturninus 23, Parus major 9Q
Muscicapa zanthopygia 37."
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"July ll-August 26, 1967: Pied Wagtail and House Swallow
roosts in pear orchards, N.E. Seoul. Motacilla alba 3236, Hirundo
rustica 5912."

"Augnst 29-October 29, 1967: Cultivated fields (Millet, soy-
bean and corn field) principally rural locality in Kyunggi-do.
Emberiza rutila 12725, Emberiza spodocephala 388, Rmberiza tristrami
682, Emberiza rustica 445, Emberiza aureola 65." y

"May 9-22, 1967: Principally cultivated land (Barley and wheat
field) of the foothills in Kyunggi-do. Emberiza rutila 158, Emberi-
za spodocephala 28, Emberiza aureola 3."

"January l-April 15, October 20-December 31, 1967: Open fields,
riverside, sparse brushy area on the foothills in the vicinity of
rural areas, Kyunggi-do. Emberiza rustica 8903, Paradoxornis
webbiana 965, Emberiza cioides 770, Emberiza elegans 982, Carduelis
sinica 400."

"June 16-December 31, 1967: Forest of the hills and foothills,
zultivated land, orchard, extending from Central Korea, South to
Kuze Islet, Pohang and the breeding colonies of heron and egret at
Samchunpo; Tongyung; Kimchun; Koryung; Kongjoo; Andong; Haenam;
Kochang. Egretta alba modesta and 79 species 13183."

A summary of Chick Food Analysis of Some Kurean Birds:

"Observation were made on the feeding habits of nestlings of

ten species Alauda arvensis quelpartae, Dendronanthus indicus, F
Emberiza cioides castaneiceps, Eophona m. migratoria, Lanius crista-

tus lucionensis, Motacilla cinerea casgical Motacilla alba leucopsis,
Paradoxornis webbiana fulvicauda, Pica pica japonica, and Saxicola
torquatus ste;neger. The 1nvestlgat1on was made in Kwangnung exper-
imental forest, Kyunggi-do and the nearby open fields.

Collars were placed on the young Lirds so that food could be
examined before they were permitted to swallow it.

Alauda arvensis guelpartae, Emberiza cioides castaneiceps,
Paradoggrn1a webbiana and Pica pica japonica are permanent residents
and the other six species are common summer residents. The follow-
ing is the food that these nestlings consumed:

Alauda arvensis quelpartae:

The food they consumed was animal matter composed of: insect
larvae - 44 %, insect adults - 48 %, spider - 4 %, and miscellaneous
animal matter - 4 %. Since 40 % of the food items were adults of
Serica sp. (Scarabaeidae) and Noctu1dae - 24 %, these are the pre-
ferred foods supplied during the whole feeding period.

-

Dendronanthus indicus:

Insect larvae - 44.29 %, insect adults - 40 %, spiders - 14.42 %
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and miscellaneous animal matter - 1.03 %. Heterocera sp. which
made up 16.5 % of the adult insects and Metrioptera bonnet which
made up 10.3 % of the insect larvae are the preferrel foods sup-

plied during the feeding period.
Emberiza cioides castaneiceps:

Insect larvae - 88.4 % and insect adults - 11.06 .
Metrioptera sp. which made up 34.7 % and Oxya sp. vwhich made up
14.22 2

of the insect larvae are the preferred foods supplied
during the whole feeding period.

Lanius cristatus lucionensis:

Insect larvae - 27.55 %, insect adults - 58.9 %, spiders -
6.08 % and miscellaneous animal matter - 7.03 %.

Motacilla alba leucopsis:

The food they consumed was animal matter composed of; insect
larvae - 42.84 %, insect adults - 41.58 % and miscellaneous ani-
mal matter - 15.12 4. Tettigidae spp. larvae made up 8.82 %,
Gryllotalpa africana adult - 8.82 % and these are preferred foods.

Motacilla cinerea caspica

Insect larvae - 23 %, insect adults - 42,82 %, spiders 3.06 %
and miscellaneous animal matter - 30.06 %. Plecoptera spp. adults -
22.95 % and Diptera sp. - 21.28 % are the preferred food supplied
during the whole feeding period.

Paradoxornis webbiana fulvicauda

Insect larvae - 35 %, insect adults - 27.5 %, insect pupae -
17.5 % and spiders 20 %.

Pica pica japonica
Insect larva: - 26.38 %, insect adults - 36.2 %, spiders -~ 2.8%.

Rana n. nigromaculata - 8.5 % was a preferred food supplied during
the whole feeding period.

Baxicola torquata stejneger

Insect larvae - 36.4 %, insect adults - 44.8 %, insect pupae -
2.1 %, spiders - 15.4 %. Noctuidae spp. -~ 16.8 % and Asemus punc-
tulatum - 10.5 % are preferred foods supplied Auring the whole
feeding period.

Eophona m. migratoria

Insect larvae - 86.8 %, insect adults - 13.02 %. Sphingidae
spp. larvae made up 52.08 % and are a preferred food supplied dur-
ing the whole feeding period."
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OTHER BANPING ACTIVITIES

Vietnams

Mr. Philip Wildash of the British Embassy at Saigon, a vol-
unte:.v bander, completed his tour of duty and returned to Great
Pritain., His book, "Birds of South Vietnam", came off press after
his departure. Dr. Bui Thi Lang of the University of Saigon is
continuing bird banding. Very little can be done because of the
continued fighting in and around the city.

Okinawa:

Dr. Sadao Ikehara did not renew his grant for studies of the
Butastur indicus (Grey-faced Buzzard) migration through Okinawa.
The final report on his studies has not yet been received.

Guam:

Dr. R.A. Ryder of Colorado State University spent a few months
in Guam and banded three species while he was studying the bird
populations and teaching. Mr. R. Kawamoto of Guam is continuing
the work.

Publications:

All of the team lecaders or responsible investigators have been
busy with field work and not many papers resulting from MAPS studies
were published in 1967. Following are those that have been reported
to or reviewed by MAFS Headquarters.

Won Pyong-0Oh, Woo Han-Chung, Ham Kyu-Whang and Yoon Moo-Boo.
Seasonal distribution and ecology of migrant bird populations by
mist-netting and banding in Korea. Yamashina Institute of Orni-
thology and Zoology, Miscellaceous Reports 4: No. 6 (No. 26), 1967
(In Japanese, English tables and summary).

Severinghaus, -Sheldon. The Brown Shrike (Lanius cristatus
lucionensis) in Taiwan. September 1967. (Mimeographeds '

Nisbet, I.C.T. Migreiion and moult in Pallass' Grasshopper
Warbler. Bird Study, 14 (2): 96-103, 1967.

REFERENCE CITED

HITCHCOCK, W.B. (1966).--Tenth annual report of the Australian bird-
banding acheme, Tuly 1963 to June 1964. Discussion of Wildlife
Research Technical Paper No. 11, CSIRO, Canberra.

I'"0GSTRAAL, H. KAISER M.N., and KOHLS, G.M. (1968). The subgenus

Persicargas (Ixodoidea, Argasidae, Argas). 4. Argas (2.)
robertsi, new species, a parasite of Australian fowl, and keys

to Australian argasid species. Anns Ent. Soc. Am. 61:535-539
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LACK, D. (195%).~~"The Natural Regulation of Animal Numbers."
(0xford University Presss London.)

SEVERINGHAUS, S. (1967): The Brown Shrike Lanius cristatus
lucionensis in Taiwan, (Mimeo. )
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APPENDIX A
STUDIES OF THE SALES OF BIRDS AT THE BANGKOK

WEEK-END MARKET

Except for public holidays that fall on week-ends a large
open-market is set up each Saturday and Sunday on the plaza in
front of the Royal ‘Palace at Bangkok., This is known as the
*Sunday Market" and was established about ten years ago and has
grown increasingly popular. It covers an area of ten acres and
all types of merchandise are for sale, especially fruits, vegeta-
bles, fish, and other produce from tne farms and sea. One end of
this large area is devoted to pet shops: dogs, cats, tropical fish,
fighting cocks, poultry, reptiles, pigeons, wild mammals, and wild
birds. (Pigure 19).

In order to learn what species of hirds are for sale, their
seasonality, and to buy birds for banding and release, a study was
begun in November 1966. This report summarizes the observations
for the period 1 January to 31 December 1967.

The sale of birds supplies a three-fold demand: as cage birds,
for foods, and for release. One of the concepts of Buddhism is
that the devout receive merit in their life after death if they
release caged animals, This belief does not maintain that the
creature must be treated with kindness, released in health, and
released where it can survive., Unscrupulous dealers sell weakened
and starved birds which they can recapture after release and resell.
With an increasing economic level in Thailand more money is availa-
ble, and these demands are increasing, thereby increasing the drain
on the nation's wildlife resources.

Colourful birds cr good singers are widely sold as cage birds.
The doves, both Spotted-recked Dove (Streptogelia chinensis) and
Zebra Dove (Geonelia striata), are revered as birds of good omen,
and good singers bring very high prices, ranging up to 100 dollars
(2,000 baht).

There is no control over, and no way of learning, the numbers
of birds sold for food. These are mainly ploceids, tut emberizids
and shore birds are sold in season. The ploceids and emberizids
are sold skinned and in bundles of five. The shore birds are skin-
ned and sold individually.

The Sunday Market is probably one of the lergest sales points
for birds, but may represent the numbers and species of birds for
sals in other markets and cities throughout the country. Profes-
sional trappers and netters, farmers and children who have dis-
covered a nest or snared a bird bring their catch to the market for
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Figure 19, Bird and mammal shops of the Bangkok

"Sunday-market".
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sale to the shops early Saturday morning. Counts or estimates of
numbers for sale and identification of the species are made at this
time. Since the sales are rapid and it takes two to three hours to
visit all of the shops, there is probably at least a ten per cent
error in the tallies of numbers for sale, especially of those spe-
cies 8014 in abundance.

Shopkeepers have not been resentful of the intrusion into
their privacy and have been helpful in supplying information about 4
source of birds, etc. There are no aviaries or bird farms that pro-
duce for the market. All of tke exotics are shipped in except pos-
sibly budgerigars:some of which may be bred locally. All of the -
native wild species are wild trapped and none are cartive reared.
This constitutes a severe drain on local birds near urban areas where
they can be sold.

It has not been possible to visit the market on every week-end
that it is open. During 1967, 32 observations were made, 247 spe-
cies were recorded and 198,347 birds tallied. The average supply
for sale each week-end inciudedi 126 species and 6,198 birds. From
these figures the sale for the year would include more than 320,000
birds. Of the 247 species, 40 or 16 per cent were . xotics including
35,750 birds or 18 per cent of the total. The remaining 207 species
were indigenous and averaged 5,082 per week. Table 2 lists the
birds tallied and shows when they appeared for sale. Many species
were seasonal. In order to make this seasonality comparable and to
smooth the errors in tallying, the month of greatest abundance is
shown as 100 and the remaining months in ratio to this, .

The market has also been a source of information concerning
nesting periods for many species. Nests are robbed of young when-
ever found and systemmatically sought for among species with high c
sales value, i.e. the Hill Myna (Talking Myna) or tiong, parrots,
magpie robins. Those figures 'n Table 2 which bear an asterisk(*)

indicate that there were nestlings, fledglings, or juveniles for sale.

The economic value of this traffic in bird is high. When there
is a run on such species as the emberizids, ploce ds, or motacillids,
the sales value is about 4 baht (23 cents) apiece. Exotics such as
cockatoos cost as much as 2,000 baht (100 dollars). A sample of
100 species through the shops and seasons gave an average value of
20 baht (one dollar). Such a figure indicates that the gross value
of the year's sales exceeds $ 325,000 or 6.5 million baht. Sales
in Hill Mynas (tiong) alone are very high and an untrained bird
bringa 200 baht (10 dollars). The Game Department licenses exporters
and 21,000 of these birds were air freighted from the international
airport during the year. Yet in many areas of Thailand the forests
still ring with the whistles of this species. !

Each wveek from 130 to 200 birds of the species in greatest num-
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bers for sale were purchased and released at Bang Khen in the ru-
ral area outside the city. They were banded, sampie blood smears
taken, and their conditions recorded. One Ploceus philippinus,
Baya Weaver, and one Ploceus manyar, Striated Weaver IManyar Weav-
er) were agein found for sale in the market several weeks later.
These birds had returned to their roosts and been recaptured. A
Yellow Wagtail (Motacilla flava) was recaptured a year later and
150 miles north by the Thai banding team working at a roost in a
marsh. None of the migrant species has been reported from their
breeding ranges.
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MIGRATORY ANIMAL PATHOLOGICAL SURVEY
ANNUAL PROGRESS REPORY
1967
PART 2

LIST OF SPECIES BANDED IN 1967
DISCUSSION

There are about 1,829 species of birds in eastern Asia and
now nearly half, 893 (49 %), of the species have gt least one bird
wearing a MAPS ring. This is a remarkable feat on the part of the
cooperating scientists and their field teams who have worked so
energetically for the past five years. Their grand total now pas-
ses 646,000 birds., Forty-four species previously not banded were
ringed this year, and 300 species that had been ringed before fail-
ed to be captured. In spite of this there were 637 species banded
in numbers ranging from 1 to 62,000,

1967 was a good banding year. Following the MAPS conference
in Tokyo in September 1966, the team leaders returned to their
areas inspired to get unbanded species, but also to work more in-
tensively with migratory forms and with those species which were
yielding recovery information. Migration appeared to follow normal
courses and no team reported unusual flights or delays in migration.
Although the war activity in Vietnam increased in intensity, this
produced no obvious changes in the numbers and species of birds
seen south and west of Vietnam. Typhoons that swept along the coast
from the Philippines to Japan brought heavy property damage but did
not seem to affect bird populations adversely. The two typhoons
striking Luzon in October and November did so at the peak of south-
ern migretieci, but flights over Dalton Pass were not materially re-
duced. Since this is an annual phenomenon of great antiquity, re-
search needs to be done on the effect of such stecrms on eastern
Asian avifauna and the adaptations that migrants have made to accom-
modate for them.

Tables3 and 4 list the species banded by country in 1967,
Table 3 summarizes the resulcts by family. There were 21 families
banded in numbers greater than a thousand, and the total number
banded thi? year was 201,183, The ease with which birds can be cap-
tured is reflected in the average numbers which have been banded
over the five years. The average number of birds banded per species
in families in which over a thousand have been ringed during the
past five years has been as follows:
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Diomediidae 1,911 Ardeidae 2,233 Accipitridae 186

Phasianidae 651 Rallidae 234 Charadriidae 493

Scolopacidae 266 Laridae 582 Columbidae 228

Cuculidae 44  Apodidae 369 Alcedinidae 181

Meropidae 273 Pittidae 212 Alaudidae 266 i

Hirundinidae 27,704 Campephagidae 697 Pycnonotidae 534 :

Timaliidae 87 Paradoxornithidae 66 Paridae 277 1

Sylviidae 254 Turdidae . 128 Muscicapidae 97 o 1

Motacillidae 5,513 Laniidae 2,656 Sturnidae 165 '

Nectariniidae 181 Dicaeidae 63 Zosteropidae 338 3

Fringillidae 4,446 Ploceid-e 1,962 Average 723 {

To make these figures meaningful it is necessary to compare
the figures of the species available (Table 3) with the species
which have been banded and total numbers. For example, there are
23 species of Ardeids in eastern Asia and 16 have been banded with
a total of 35,730 or an average of 2,233 per species. This indi-
cates a very good coverage of the family. However, there are 76
species of pheasants available, only 9 of which have been ringed,
a total of 5,858 birds, but 5,843 of them have been one species
(Coturnix chinensis), indicating a very poor coverage of this fam-
ily.

As would be expected with continued intensive banding activity,
the numerical groups of banded birds are changing logarithmically.
These have been as follows:

Per cent of species up to

Number of birds banded

1965 1966 1967

1 12.9 11.7 9.7 ’
2-10 31.1 29.8 27.0
11-100 38.7 33. 4 32.8
101-1000 14.6 19.8 23.8
1001-10000 2.2 4.7 5.4
10001-over 0.4 0.6 1.1

There has been a steady increase in the higher nrackets as
more and more species have moved up from one level to another.
There are now ten species banded in numbers greater than 10,000.
These are listed in Table 5.




TABLE 5

SPECIES BANDED IN NUMBERS GREATER THAN 10,000

Per cent

N Per cent | Number Ratio 19

. umber of total
Species banded of total | recov- IO number
banded ered . banded

eries
Little Egret 12,654 1.9 63 5.3 . 00497
Black=crowned

Night Heron 13,138 2.0 74 6.3 .00563
House Swallow 209,294 32.4 203 17.3 .00096
Yellow-vented Bulbul 11,415 1.8 9 0.8 .00078
Pied Wagtail 22,474 3.5 27 2.3 .00120
Yellow Wagtail 28,725 4.4 13 1.1 . 00045
Brown Shrike 20,086 3.1 10 0.8 .00049
Rustic Bunting 60,819 9.4 28 2.4 .00046
Chestnut Bunting 45,724 7.0 15 1.3 .00032
Black-faced Bunting 14,870 2.3 1 0.08 .00006
Total 439,199 67.8 443 37.7 .00100

These ten birds have made up 68 per cent of all banded and
The recovery rate has been as low
as 6 per 100,000, for Black-faced Buntings.

Data listed in Tables 5 and 4 were prepared by Miss Somchit

38 per cent of all recoveries.

Chaipanich.
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MIGRATORY ANIMAL PATHOLOGICAL SURVEY
ANNUAL PROGRESS REPORT 1967
PART 3

RECOVERIES OF BANDED BIRDS

The number of recovered birds reported to MAPS headquarters
totalled 1,176 by the end of 1967. These included 140 species,
45 of which travelled distances great enough to cross international
boundaries. (Table 6).

As discussed in the 1966 report, a great many factora affect
the release of information concerning recoveries: literacy, curios-
ity, politics, fear, knowledge, superstition, etc. Table 7 summa-
rizes the band recoveries, showing from what areas rings have been
returned. At present politics is one of our greatest stumbling
blocks. The great void of China is affecting any analysis of the
recovery data (Figure 20). For example, of the one hundred thousand
migrant birds banded in Korea we have had returned only 24, Half
of these have been from due south, Taiwan and the Philippines, but
a fourth of them have been from Thailand. Since the great bulk of
the birds banded in Korea have been embarizids or finches which do
not penetrate as far south .s Thailand, this suggests that they have
entered some part of China from which no records have been reported.
This factor may also be involved in the analysis of the recovery of
the Japanese handed birds. Of one hundred recoveries, 57 have gone
north, Siberia, Kamchatka, and the Aleutians; and 42 have gone south,
Taivan and the Philippines. Since none have been reported from
Thailand or Vietnam, there is no suggestion as to how many may have
crossed into China.

Swallow recoveries from Siberia and North Korea of Malaya and
Thailand banded birds indicates a vast movement across eastern China.
The Grey-headed Thrush, Siberian Thrush, Siberian Blue Robin, Great
Reed Warbler, Arctic Warbler, Common Kingfisher, and a host of others
may also use this or other routes into and across China. The com-
plete absence of recoveries from Hong Kong suggests that the migra-
tion routes used by these birds are inland of the coast ard may cut
off the bulge of the continent occupied by Hong Kong.

Recoveries from the Philippines are numerous enough, 217, that
some relationships to human population and land area are evident.
Table 8 lists these data for the major islands. Apparently the mass
of migrants moving into Luzon tend to remain there for the winter.
Hunting pressure is great for the island has 35 per cent of the land
mass of the Philippines and 47.5 per cent of the population, and the
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TABLE 6

SPECIES THAT HAVE BEEN RECOVERED AND
THE MAXTMUM TIME IN MONTHS SINCE ONE WAS BANDED

Number reported Time

1967 [1963-1967 months
Diomedea immutabilis 5 7 Table 11
Diomedea nigripes B 115
Puffinus leucomelas 5] 6
Puffinus tenuirostris 1 1
Puffinus carneipes 2 10 Table 11
Fregata ariel L 8
Ardes cinerea 5 3
Ardes purpurea 1 6
Ardeola ibis 27 100 Table 11
Dupetor flavicollis 1 11
Egretta alba 3 13 Table 11
Egretta garzetta 32 63 Table 11
Egretta intermedia 9 30 Table 11
Gorsachius goisagi 1 8
Ixobrychus cinnamomeus 6 11 Table 11
Ixobrychus sinensis 1 4 12
Nycticorax nycticorax 26 74 Table 11
Anastomus oscitans 1 4 30
Anas acuta A 6 36
Anas clypeata 4 12
Anas crecca 15 50 Table 11
Anas falcata 1 1
Anas formosum 1 3
Anas penelope 1 9 22
Anas platyrhynchos 5 21 Table 11
Aythya ferina 1 7
Aythya fuligula 1 4
Butastur indicus 22 68 Table 11
Coturnix chinensis A 16 Table 11
Fulica atra 1 4
Gallicrex cinerea 1 1 20
Gailinula chloropus 2 4 11
Porzana cinerea 8 12 Table 11
Porsana fusca 5 5 15
Rallina eurizonoides 2 5 15
Rallus striatus 15 20 Table 11
Rostratula benghalensis 1 3 11
Charadrius alexandrinus 2 3 25
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Number reported Time

1967 |1963-1967| months
Charadrius dominicus 1 5 27
Charadrius leschenaulti 2 4 7
Actitis hypoleucos 1 1
Arenaria interpres 7 46 Table 11
Calidris alpina 1 5
Capella gallinago 2 2 13
Capella megala 10 17 Table 11
Heteroscelus incanus 3 24
Numenius phaeopus 4 7 17
Tringa glareola 2 8
Tringa totanus 5 50
Catharacta skua 1 27
Larus crassirostris 4 25 Table 11
Sterna fusca 4 6
Chalcophaps indica 1 4 31
Geopelia striata 5 11 Table 11
Streptopelia bitorquata 6 6
Streptopelia chinensis 2 3 18
Streptopelia tranquebarica 1 1 9
Treron curvirostra 4 18
Treron vernans 1 5
Cacomantis merulinus 1 1
Ninox scutulata 1 1 2
Otus bakkamoena 1 1
Otus scops 2 11
Caprimulgus macrurus 2 2 3
Chaetura gigantea 1 1 2
Alcedo atthis 1 3 13
Halcyon chloris 3 4 19
Halcyon coromada 2 71
Halcyon smyrnensis | 16
Merops philippinus 2 3 7
Merops superciliosus 1 13
Merops viridis 2 5 15
Cymbirhynchus macrorhynchos 3 61
Upupa epops 1 1
Pitta brachyura 1 66
Delichon urbica 2 23
Hirundo rustica 101 203 Table 11
Hirundo tahitica 2 10 Table 11
Dicrurus bhalicasius 1 1 4]
Dicrurus paradiseus 1 10
Dicrurus remifer 1 13
Oriolus chinensis 2 5
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Number reported

Time

1967 [1963-1967 months
Alcippe morrisonia 1 13
Alcippe nipalensis 3 & 89
Garrulax erythrocephalus 1 1 50
Leiothrix argentauris 2 3 66
Malacopteron cinereum 1 49
Pellorneum capistratum 3 49
Stachyris maculata 1 43
Stachyris nigriceps 1 2 4
Trichastoma malaccensis 1 37
Paradoxornis webbiana 3 4 13
Criniger pallidus 2 3 34
Criniger phaeocephalus 1 50
Hypsipetes amaurotis 1 1 3
Hypsipetes criniger 2 20
Hypsipetes gularis 1 1 18
Pycnonotus aurigr ster 1 13
Pycnonotus blanfordi 2 24
Pycnonotus goiavier 4 9 Table 11
Pycnonotus sinensis 1 1
Copsychus luzoniensis 1 12
Turdus chrysolaus 1 8
Acrocephalus arundinaceus 1 3
Cettia diphone 1 12
Locustella certhiola 1 25
Orthotomus sericeus 1 46
Seicercus montis 1 1 1
Muscicapa narciscina 1 10
Muscicapa rufigastra 1 69
Pachycephala cinerea 1 59
Anthus hodgsoni 1 5
Motacilla alba 13 27 Table 11
Motacilla cinerea 1 1
Motacilla flava 11 13 Table 11
Artamus leucorhynchos 2 3 14
Lanius cristatus 4 10 Table 11
Aplonis panayensis 1 7 Table 11
Sarcops calvus 2 3 4
Sturnus cineraceus 1 1 25
Sturnus tristis 1 1 6
Aethopyga gouldiae 1 1
Arachnothera longirostris 2 3 50
Zosterops palpebrosa 1 2 10
Carduelis sinica 1 15
Coccothraustes coccothraustes 1 7
Emberiza cioides 5 15
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Number reported Time
1967 [1963-1967 months
Emberiza elegans 1 1
Emberiza rustica 9 28 Table 11
Emberiza rutila 15 Table 11
Emberiza schoeniclus 1 13
Emberiza spodocephala 1 17
Emberiza tristrami 1 1
Eophona migratoria 2 9
Uragus sibiricus 2 18
Lonchura malacca 3 3 31
Lonchura striata 1 1 1
Padda oryzivora 1 1 9
Passer montanus 1 16 Table 11
Ploceus philippinus 1 1 3
Total 437 1,176
Species 71 140
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RELATIONSHIPS BETWEEN HUMAN POPULATION,

TABLE 8

LAND MASS, AND RECOVERY RATES IN THE PHILIPPINES.

IS?i:;s of h:man Ratio of :rea Ratio of r:cov-

population eries
Batanes .03 6.7 .07 2.8 2.0
Luzon 47.5 1.6 35.0 2.1 74.9
Mindoro 1.1 .9 3.2 o3 1.0
Romblon 5 1.0 o4 1.2 5
Masbate 1.2 o4 1.3 o4 .5
Samar 3.2 .8 4.5 5 2.5
Leyte 4.3 .6 2.1 1.2 2.5
Panay 6.4 5 3.8 .9 3.4
Negros 6.9 oA 4.2 .6 2.5
Cebu 4.4 oh 1.8 1.1 2.0
Bohol 1.9 1.3 0
Mindanao 19.8 "2 31.6 .1 4.9
Palawan A 6.2 3.9 .6 2.5
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hunters reported 74.9 per cent of the recoveries. In moving south
alopg the archipelago, the migranis tend to stay to the east for
Samar and Leyte with only 6.4 per cent of the area and 7.5 per cent
of tke population took 5 per cent of the recoveries while Mindoro
yielded only 1 per cent of the recoveries. Mindanao with an area
almost as great as Luzon, 31.6 per cent of the land mass but with

a lower human population (19.8 %), reported only 4.9 per cent of
the recoveries and they were mainly from the north and east. There
also appears to be a flow along Palawan for with a human population
only 0.4 per cent of the whole the recoveries reported made up 2.5
per cent. Areawise the ratio of land area to recoveries reported
was greatest in Batanes and Luzon, and almost equal in Ramblan,
Leyte, and Cebu. The ratio in Mindanao was only 5 per cent of that
for Luzon. Figure 21 illustrates this distribution.

Pistribution from Dalton Pass, Luzon

An additional 47 recoveries in 1967 of birds intercepted at
Dalton Pass (Table 9) further substantiates their distribution
throughout Luzon. Figure 22 illustrates this distribution. Only
one bird has been reported ouvside of Luzon. Twenty per cent of
the recoveries have been within a 30-mile radius of the Pass and
47 per cent from 30- to 60-mile radius. The numbers taken beyond
60 miles rapidly diminished, the remaining 32 per cent being taken
from 60 to 150 miles. Luzon has eastern and western mountain ranges
with central valleys between, and the general movement was north or
south along these valleys. There appeared to be much less movement
east and west; however, human distribution follows this pattern also
and may account for the distribution of recoveries.

Annotated list of recoveries

Table 10 lists the recoveries for 1967. Previous recoveries
were reportec in MAPS Annual Report 1966. Significant information
concerning the species involved is discussed below. Maps illustra-
ting the movements of 49 species were printed in the 1966 report.
Additional information is shown in maps for 17 species in the present
report., Figure 23 gives distances in miles in eastern Asia. All
listings of recoveries were prepared by Miss Somchit Chaipanich.

DIOMEDEIDAE: Five additional recoveries of Laysan Albatrosses
banded at Midway Island indicate movements west to the continental
siiclf of the western Pacific. They were reported from the thirtieth
to the fiftieth parallel. (Figure 24).

PROCELLARIDAE: Two records of the Pale-footed Shearwater from
Lord Howe Island of southern Australia taken off shore of Korea and
Japan corroborate previous data from this species.

ARDEIDAE: There were 27 additional recoveries of the Cattle
Egret, and these did not change the previous migration pattern.
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Figure 21. The dietributien
of Poreign receveries in the
Philippines. Bach epet indi-
cotes ene recevary.
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Three Great Egret recoveries added no new information. Thirty-two
Little Egret recoveries were mainly local, but several corroborated
the 1966 data that a segment of the population migrates for long
distances. This year 4 (12 %) were taken outside their country of
origin (Figure 25). There were 26 records from the Black-crowned
Night Heron, 12 from Malaya recovered locally. Anoiher long-dis-
tance recovery of a Japanese bird from Luzon supports previous
informetion.(Figures 26 and 27).

]
CICONIIDAE: A recovery from Cambodia of an Open-~billed Stork i

added significantly to the information about this species. The i

dispersal of juveniles from the Wat Phai Lom colony just outside ]

of Bangkok is now shown to cover 180 degrees, Cambodia, Laos, north

Thailand, East Pakistan. (Figure 28).

ANATIDAE: Two more recoveries of the Pinta.l from eastern
Siberia corroborates earlier work with this species. The east Sibe-
rian population winters in Japan(Figure 29). Eleven teal recoveries
were all within Japan. One Widgeon and five Mallard recoveries
were also within Japan.

ACCIPITRIDAE: Dr. Ikehara discontinued ringing the Grey-faced
Buzzard at Miyako in the Ryu Kyus but 13 more of his birds were re-~
covered. These continued o be from the Philippines. The pattern
of thege recoveries, Figure 30, is similar to that of the recovery
of all birds in the Philippines, the bulk of the information coming
from Luzon. There are still no reports of these birds from their
breeding territories, so no informatien about their points of origin.

ROSTRATULIDAE: A single Painted Snipe banded and recovered in
Japan.
CHARADRIIDAE: Two Kentish Plover banded and recovered in Pala-

wan. One Golden Plover banded and recovered in Luzon. Two Large
Sand Plovers banded and recovered respectively in Sabah and Palawan.

SCOLOPACIDAE: Seventeen recoveries of Ruddy Turnstone continue
to demonstrate the movement of birds through Japan to the Pribilofs.
There are now 24 records of birds banded in May in Japan and taken
in August or September in the Pribilofs; and 12 records of birds
banded in the Pribilof in August and recovered in May in Japan. The
route is obviously a one-way road with Turnstones going north through
Japan to their breeding grounds and returning via the Pribilofs and
some other flyway to the east. The only other records are two from
Kamchatka taken in the spring, each a few days after having been
banded in Japan. No records to the south show at-what point these
birds enter the flyway taking them north into Japan.

A single recovery of a Common Snipe showed a movement from Luzon

to Japan (Figure 31). Ten recoveries

the Philippines were froia the Philippines.

of Swinhoe's Snipe banded in
Three recoveries of the
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Whimbrel were local within the Philippines. A single recovery of a
Wood Sandpiper banded in Luzon was from eastern Siberia, again in-

dicating this wvast aréa as the nesting grounds of Philippine win-
tering birds. (Figure 32).

LARTIDAE: Four recoveries of the Black-tailed Gull nestlings
from Kabushima showed distribution over Japan and into Sakhalin as
demonstrated by earlier recoveries.

COLUMBIDAE: ¥our recoveries of the Zebra Dove were all local
in the Philippines and a fifth went from Singapore 270 miles north
into Malaya. One recovery of the Spotted-necked Dove was a Negros
bird that crossed the channel into Cebu. At least suvme individuals
of hoth species of these doves apparently move around more than has
been previously believed. (Figure 33).

STRIGIDAE: The first owl recovery that has been received from
a uisiance is a very significant recovery of & Brown Hawk Owl banded
in Japan and recovered in Luzon two months later. (Figure 34).

CAPRIMULGIDAE: Two recoveries of the Long-tailed Nightjar
locally in Palawan.

ALCEDINIDAE: A Common Kingfisher banded in August in Korea was
taken in Luzon in October. Because of the positions of the land
masses the question arises: do such migrants cross from Korea to
Honshu and then island-hop along the Ryu Kyus, Taiwan, Batanes group
to Luzon, or do they cross to the China coast then back to Taiwan
and south? Probahbly shorter intervals of water must be crossed in
the island-hopping. (Figure 35).

Three White-collared Kingfishers were reported locally in
Luzon and Siquijor Island in the Philippines.

MEROPIDAE: Two Blue-tailed Bee-eaters banded on successive
days in Negros Oriental were captured in Cotabato province on suc-
cessive days five months later. This species has been considered
non-migratory, but others of this genus do migrate and so this one
may also move around more than suspected. (Figure 33). Two Blue-
throated Bee-eaters were recovered locelly in Malaya.

HIRUNDINIDAE: One hundred and one more recoveries of the House
Swallow continue to demonstrate the magnitude of circulation that
goes on within the populations of this species. Even allowing for
the occusi.nal misreading of the numbers on & ring, the total effeci
is a movement in all directions and throughout the vast continental
area.. Theve may be discreet population segments that move from one
area to an~ther but these have not yet been identifiable. Figure 36
illustrates these movements. The figures indicate the number ringed
in a country which have goune to the area identified by the arrow.
For example: birds from a single flock in Bangkok have been taken in
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Siberia, North Korea, South Korea, Malaya, and birds have been picked
up from South Korea, Malaya, and Taiwan.

Two Pacific Swallows have been reported locally in Malaya.
DICRURIDAE: One Balicassio was recovered locally in Luzon.

TIMALIIDAE: The babblers are mainly tropical 3edentary spe-
cies with very limited individual ranges. Recoveries are bearing
this out; locally in Malaya, 3 Mountain Nun Babblers, omne seven
years old and still in the same place; one Red-headed Laughing
Thrush, four years in the same areaj Silver-eared Mesia, two four
and five years in the same area; Grey-throated Tree Babbler, one
recovered in one month.

PARADOXORNITHIDAE: Three Webb!s Parrotbills recovered local=-
ly in South Korea.

PYCNONOTIDAE: Two Pale White-throated Bulbuls recover-d lo-
cally in Thailand. One Brown-eared Bulbul recovered locr. .1y in
Japan. One Philippine Bulbul recovered in Luzon. Four ¢ .low-
vented Bulbuls recovered locally in Malaya and Singapore.

SYLVIIDAE: One Yellow-breasted Flycatcher-warbler recovered
locally in Malaya.

MOTACILLIDAE: Nine Pied Wagtails were recovered locally in
Korea. Four banded in Japan moved north and north-east into north-
ern Japan and Sakhalin. Figure 37). Eleven Taiwan banded Yellow
Wagtails were recovered, eight locally and three in eastern Siberia.
These further establish the vast regions of eastern Siberia and
into Alaska as the breeding territory of Taiwan wintering wagtails,
(Figure 138).

ARTAMIDAE: Two White-breasted Wood Swallows reported locally
in Palawan.

LANIIDAE: In spite of the large number of Brown Shrike ringed
(20,000) and the numbers caught for food, very few recoveries have
been reported. Three were recovered this year in Luzon from Taiwan
and one in Luzon from Korea., No information hes come concerning
the origins of the vast flights that cross to Taiw ' from mainland
China and then south. (Figure 39).

STURNIDAE: One Philippine Starling recovered lccally in Pala-
wan. Two Coletos recovered locally in Negrcz. One {rey Starling
recovered locally in Korea. One Common Myne recovered locally in
Thailand.

NECTARINIIDAE: Two Littile Spiderhunters recovered locally in
Malayva, one four years old,

ZOSTEROPIDAE: One Oriental White-eye recovered locally in
Japan, Australian White-eyes have been shown to migrate long dis-
tances, but there have been no long-distance recoveries in the
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Northern Hemisphere. Large numbers are caught each year for the
oxge bird traffic, but no reports have come from these socurces.

FRINGILLIDAE: Nine Rustic Buntings have been reported local-
ly in Korea.

PLOCEIDAE: Three Chestnut Munias have been reported locally
from Luzon, Mindanao, and Sabah. One Sharp-tailed Munia and a Baya
Weaver were reported locally in Thailand, and one Java Sparrow
locally in Malaya. A Tree Sparrow moved 80 miles in Negros. This
species has migrant populations in India, but in eastern Asia it is
much more sedentary.

Survival records

Data are gradually accumulating concerning the survival of
Asian birds. A summary of records from areas where repetitive
banding has been going on will be prepared for publication. Lord
Medway =nd his group are already analysing the survival data from
Malayan birds, some now known to be eight years old.

Table 6 lists the greatest age in months of recaptured species,
and Table 11 presents an analysis of survival for 27 species for
which there are several records. This Table does not consider the
total banded but only refers to those birds reported. It supports
information from many other studies (Lack 1954, and others) that
when a bird hes survived a year its survival chances remain high.
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MIGRATORY ANIMAL PATHOLOGICAL SURVEY
ANNUAL PROGRESS REPORT
1967
PART 4

ECTOPARASITE SURVEY

The MAPS files have now accumulated a list ¢f thousands of
ectoparasites collected from more than 10,0600 birds of 690 species.
The 1967 collections included specimens from 1,300 birds of 306
species. Numerous species of ectoparasites have been identified
and many remain to be identified or described. Taxonomists re-
ceiving and reporting these have been listed in the 1966 Annual
Report.

The total identified species and their hosts were listed in
the 1966 Annual Report, and anyone wishing to see a copy of this
list revised to date may contact the MAPS headquarters.

The numbers of hosls examined are shown in Table 15. During
1967, 55 species not reported before were examined and parasites
collected. Of the total species, 460 or 67 per cent have had para-
gites collected from fewer than 10 individuals. Much more work
needs to be done in the field in the capturing and examination of
host species not well represented. Some hosts are definitely rare
or hard to obtain, but others have simply been overlooked. Data
concerning these ectoparasite studies have been prepared by Miss
Puntipa Puangpong.

Among the unusual finds of the year was a new tick, Argas
(Persicarggg) robertei Hoogstraal, Kaiser and Kohls 1968, which
was discovered in chicken hovuses in Queensland. No sooner had the
description been prepared than the same species was also discovered
in the nests and on the juveniles of the Open~billed Stork at a col=-
ony (Wat Phai Lom) near Bangkok. Further search may reveal that
this species is widesprecad in South-east Asia. The Nyamanini virus
found in North and South Africa has also been isolated from these
ticks at the Bangkok colony.

COMPARATIVE PARASITISM IN SELECTED AVIAN FAMILIES

Three large families of birds are well represented in the fauna
of the habitats in which the various banding teams have worked, and
the collections from them have been fairly representative. These

are: the Turdidae or thrushes, the species of which are predominantly
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migratory, which breed mainly in the temperate zone, and which mi-
grate to warmer areas; the Pycnonotidae or bulbuls which are mainly
tropical with some northern representatives and some migrant forms;
the Timaliidae or babblers which are essentially tropical with no
migrants. Data concerning the ectoparasites of these families are
three dimensional relating to host species, host geographical posi-
tions, and ectoparasite geographical distribution. In the follow-
ing discussions and tables only parasites identified to species

are diascussed. There are numercus other collections as yet identi-
fied only to genera.

Turdidae

Representatives of 54 species of thrushes have been banded and
parasites identified from 22 of these. The geographical distribu-
tion of these hosts and their parasites is given in Table 12, In
this table a question mark (?) beneath the host name indicates that
collections of the identified parasites have not been made. This
does not mean that the parasites do not occur there, for in many
instances the series of collections have been inadequate and the
parasites may have been missed. Further searching may show thLat
some of the parasites do range further north than these records show.

The data shown strongly suggest that the tropically distributed
irombiculid mites, several species of which are known vectors of
rickettsial infections (scrub typhus), d¢ not survive the trip north
with their hosts. By the same token, they show that the thrushes
are regular hosts to these mites and must be efficient in transport-
ing them over wide areas.

The mallophaga (Mxrsidea, Brueelia, Ricinus), are closely host.
specific and all life stages live on the host; therefore it is to
be expected that they would be found throughout the range of the
host. This was true of Myrsidea thoracice found from Thailand and
the Philippines to Japan.

The louse fly, Ornithomya avicularia, has been collected from
both Turdus obscurus and Zoothera sibiricus in Japan and Thailand.
This is a remarkable range for a parasite that spends part of its
life off of the host, and suggests that the larvae pupate during
summer months in the north and that the adults may all leave the
temperate zone with their migrating hosts. Other hosts of this spe-
cies are also migrant (0tus scops, Hypsipetes amaurotis, Emberiza
spodocephala, Emberiza rutilla, Emberiza tristrami) and it renains
to be learned if adult 0. avicularia overwinter in the north or if
they are reintroduced each spring. It also remains to be determined
if there are generations of the fly in the south and tne north and
if the production of larvae is related to the host movements.
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Pycnonotidae

Forty-six species of bulbuls have been banded and identified
ectoparasites collected from 19. These include species with diver-~
gent habits from the migratory Hypsipetes amaurotis to the very
sedentary Pycnonotus blanfordi. Some species such as Pycnonotus
goiavier are wide ranging to sub-migratcry.

Leptotrombiculid mites were found infesting nine species.
Bulbuls do not habitually feed on the ground as do the thrushes
but they go to the ground and low vegetation often enough to pick
up the larvae of the mites. Since many bulbuls move around exten-
sively, they may be important as locally dispersing agents for
these mites.

The mallophagan Myrsidea pycnonoti was widely distributed
among the bulbuls, infesting nine species and occurring on them
from Malaya to Hong Kong.

Hippoboscid flies of five species were present. Icosta sensilis
was taken from Thailand to Hong Kong and Ornithomya avicularia again
2ppeared on a migrant. Other parasite species were distributed
rrainly in the tropics. (Table 13).

Timaliidae

The babblers are a heterogenous group of tropical and sub-
tropical species, of which 9% have been banded. Recoveries and
recaptures suggest that the bulk of these species have very limited
daily to seasonal ranges. Most are forest species and fill all
niches from the ground into the canopy. Ectoparasites have been
coliected from 7% species but the bulk of these parasites have been
identifiable only to genus. Recognized species of ectoparasites
have been taken from 19 host species. These were distributed geo-
graphically as shown in Table ik,

Previous studies in Malaya (unpublished) demonstrated that the
ground and low shrubbery representatives of this family were impor-
tant hosts to the Leptotrombidium mites. Fourteen species of bab-
blers in one forest were infested with L. deliense.

In Table 14 the hosts are listed in those countries where they
have been captured. Many occur in other countries but have not been
caught. Question mark beneath the host indicatcs that no parasites
of the species listed have been taken and so it is not known if it
occurs on this host in this area.
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TABLE 15

LIST OF AVIAN HOSTS FROM WHICH ECTOPARASITES HAVE BEEN
COLLECTED DURING THE PERIOD JULY 1963 THROUGH DECEMBER 1967

Species

Collections in

1967

Total collection

1963-1967

PROCELLARI IDAE
Puffinus leucomelas
PHALACROCORACIDAE
Phalacrocorax carbo
ARDEIDAE
Ardeolas ibis
Butorides striatus
Dupetor flavicollis
Egretta garzetta
Gorsachius melanolophus
Ixobrychus cinnamomeusa
Ixobrychus sinensis
Nycticorax nycticorax
CICONIIDAE
Anastomus oscitans
ANATIDAE
Anas sp.
Anas crecca
Dendrocygna javanica
Nettapus coromandelianus
ACCIPITRIDAE
Accipiter badius
Accipiter gentilis
Accipiter nisus
Accipiter soloensis
Accipiter trivirgatus
Accipiter virgatus
Aquilas nipalensis
Aviceda jerdoni
Butastur indicus
Butastur teesa
Buteo buteo
Circus melgnoleucos
Haliastur indus
Ictinaetus malayensis

Milvus migrans

Spilornis cheela
PANDIONIDAE

Pendion haliaetus
FALCONIDAE

Falco tinnunculus

Microhierex caerulescens

Microhierex erythrogenys
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Species

Collections in

1967

Potal collection
1963-1967

PHASIANIDAE
Arborophila cambodiana
Arborophila charltoni
Arborophila rufogularis
Bambusicola fytchii
Coturnix chinensis
Coturnix coturnis

Gallus gallus
Lophura leucomelana

Polyplectron emphanum

TURNICIDAE
Turnix suscitator
Turnix sylvatica
Turnix tanki

RALLIDAE
Amaurornis olivaceus
Amaurornis phoenicurus
Gallicrex cinerea
Gallinula chloropus
Porzana cinerea
Porzana fusca
Porzana pusilla
Porzana tabuensis
Rallina eurizonoides
Rallus mirificus
Ballus philippensis
Ballus striatus
Rallus torquatus

HELIORNITHIIDAE

Heliopais personata
JACANIDAE

Hydrophasianus chirurgus

ROSTRATULIDAE
Rostratula benghalensis
CHARADRIIDAE

Charadrius alexandrinus
Charadrius dominicus
Charadrius dubius
Charadrius leschenaulti
Charadrius mongolus
Charadrius peroni
Charadrius squatarolus
Vanellus indicus
SCOLOFACIDAE
Actitis hypoleucos
Arenaria interpres
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Species

Collections in

1967

Total collection

1963-1967

Calidris alpina
Calidris canutus
Calidris ferruginea
Calidris ruficollis
Calidris subminuta
Calidris temmincki
Calidris tenunirostrie
Capella gullinago
Capella hardwickii
Capella megala
Capella sclitaria
Capella stenura
Heteroscelus incanus
Limicola falcinellus
Numenius minutus
Scolopax rusticola
Trings glareola
Iringa zebularis
Tring ochropus
Tringa stagnatilis
Tringa totanus
Xenus cinereus
RECURVIROSTRIDAE
Himantopus himantopus
GLAREOLIDAE
Glareola pratincola
LARIDAE
Anous stolidus
Chlidonias hybridus
Chlidonias leucopterus

Gelochelidon nilotica
Hydroprogne caspia
Larus brunneicephalus
Larus ridibundus
Sterna anetheta
Sterna aurantia
Sterna bergii
Sterna dougalli
Sterna hirundo
Sterna sumatrana
COLUMBIDAE

“halcophaps indica
Columba livia

Columba pulchricollis
Ducula carola

Geopelia striata
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Collections in Total collection

|
i 1967 1963-1967
’

Species

Macropygia phazianella
Phapitreron leucotis

Ptilinopus leclancheri '
Ptilinopus occipitalis
Streptopelia bitorquata
Streptopelia chinensis
Streptopelia orientalis
Streptopelia tranquebarica
Treron sphenura
PSITTACIDAE
Bolbopsittacus lunulatus
Cacatua haematuropygia
Loriculus vernalis
Tanygnathus lucionentis
CUCULIDAE
Cacomantis merulinus
Cacomantis sonncrati
Cacomantis variolosus
Carpococecyx renauldi
Cenirvpus sinensis
Centropus tculou
Centropus viridis
Chrysococcyx malayanus
Cuculus canorus
Cuculus saturatus
Cuculus sparverioides
Cuculus vagans
Eudynamys scolopacea
Phaenicophaecus superciliosis
Phaenicophaeus tristis
Surniculus lugubris
TYTONIDAE
Phodilus badius |
Tyto capensis
STRIGIDAE
Asio otus
Glaucidium brodiei
Glaucid.um cuculoides
Ketupa ketupu
Ninox philippensis
Ninox scutulata
Otus bakkamoena
Otus scops
Otus spilocephalus
Strix leptogrammica =
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Species

Collections in

1967

Total collection

1963-1967

PODARGIDAE
Batrachostomus hodgsoni
Batrachostomus javensis
CAPRIMULGIDAE
Caprimulgus affinis
Caprimulgus indicus
Caprimulgus macrurus
. Eurostopodus macrotis
APODIDAE
Apus acuticaudus
Apus affinis
Apus pacificus
Chaetura cochinchinensis
Chaetura gigantia
Collocalia brevirostris
Collocalia esculenta
Collocalia inexpectata
Collecalia troglodytes
Collocalia vestita
Collocalia whiteheadi
Cypsiurus parvus
TROGONIDAE
Harpactes ardens
Harpactes diardii
Harpactes duvauceli
Harpactes erythrocephalus

ALCEDINIDAE
Alcedo atthis
Alcedo euryzona
Alcedo meninting
Cevx cvanopectus
Ceyx erithacus
Ceyx rufidorsus
Halcyon chloris
Halcyon concreta
Halcyon coromanda
Halcyon hombroni
Halcyon lindsayi
Halcyon pileata
Halcyon smyrnensis
Lacedo pulchella
Pelargopsis capensis

MEROPIDAE
Merops leschenaulti
Merops orientalis
Merops philippinus
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Collections in Total collection

1967 1963-1967

Species

Merops superciliosus -
Merops viridis 30
Nyctiornis amictus -
Nyctiornis athertoni -
CORACIIDAE 3
Coracias benghalensis 1
Eurystomus orientalis 2
5

2

1

W

BUCEROTIDAE
Anthracoceros albirostris
Buceros bicornis
Penelopides panini -
Ptilolaemus tickell: 1
t Rhyticeros undulatus 1
CAPITONIDAE 3 12
Calorhamphus fuliginosus -
Megalaima asiatica
Megalaima australis
Megalaima faiostricta
Megnlaima franklini
Megalaima mystacophanes
Megalaima oorti
Megalaima virens
Megalaima zeylanica
INDICATORIDAE
Indicator archipelagicus
PICIDAE
Blvthipicus pyrrhotis
Blythipicus rubiginosus
Chrysocolaptes lucidus
I siendrocopos atratus -
! Dendrocopos kizuki
Dendrocopes macei
Dendrocopos maculatus
Dendrocopos major
Dinopium javanese
Drvocopus javensis 1
Gecinulus grantia =
Jynx torquilla -
Meiglvptes tukki 2
Microptenus brachyurus 1
Picumnus innominatus -
Picus canus 7
Picus chlorolophus -
Picus erythropygius -
Picus flavinucha -
Picus mentalis -
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Collections in Total collection

1967 1963-1967

Species

Picus miniaceus
Picus vittatus
Sasia abnormis
Sasia ochracea
EURYLAIMIDAE
Calyptomena viridis
Cymbirhvnchus macrorhynchus
Eurylaimus javanicus
Eurylaimus ochromalus
Eurylaimus steerii
Psarisomus dalhousiae
Serilophus lunatus
PITTIDAE
Pitta brachyura
Pitta caerulea
Pitta cyanea
Pitta erythrogaster
Pitta granatina
Pitta moluccensis
Pitta oatesi
Pitta phayrei
Pitta sordida
Pitta soror
ALAUDIDAE
Alauda arvensis
Alauda gulgula
Galerida cristata
Mirafra assamica
Mirafra javanica
HIRUNDINIDAE
Delichon dasypus
Delichon urbica
Hirundo daurica
Hirundo rustica
Hirundo striolata
Hirundo tahiticsa
Riparia paludicola
Riparia riparia
CAMPEPHAGIDAE
Coracina striata

Hemipus picatus
Lalage nigra

Pericrocotus brevirostris -
Pericrocotus ethologus -
Pericrocotus flammeus -
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Coilections in

1967

Species

Total pollection

1963-1967

Pericrocotus roseus 1
Pericrocotus solaris -
Tephrodornis virgatus 2
DICRYURIDAE 16
Dicrurus adsimilis 1
Dicrurus aeneus
Dicrurus annectans
Dicrurus balicassius
Dicrurus hottentotus
Dicrurus leucophaeus
Dicrurus paradiseus
Dicrurus remifer
ORIOLIDAE
Oriolus chinensis
Oriolus traillii
Oriolus xanthornus
CORVIDAE
Cissa thalassina
Corvus corone
Corvus enca
Corvus macrorhynchos
Crypsirina formosae
Crypsirina occipitalis
Crypsirina temia . -
Cyanopica cyanae -
Garrulus glandarius 1
Platylophus galericulatus -
PARIDAE 23
Aegithaliscus concinnus 6
Aegithaliscus caudatus -
Parus ater
Parus atricapilius
Parus elegans
Parus major
Parus monticoius
Parus palustris
Parus varius
Parus xanthogenys
Sylviparus modestus
CERTHIIDAE
Certhia discolor
Certhia familiaris
Rhabdornis mystacalis
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Collections in

Total collection

161

Species
1967 1963-1967
SITTIDAE 4 19
Sitta europaea 3 13
Sitta frontalis 1 6
TIMALIIDAE 145 1,538
Actinodura morrisoniana 4 4
Actinodura ramsayi - 60
Alcippe brunnea - 4
Alcippe brunneicauda 1 19
Alcippe castaneiceps - 65
Alcippe cinereiceps 6 8
Alcippe morrisonia 1 148
Alcippe nipalensis 9 32
Alcippe poiocephala - 80
Chrysomma sinense 1 12
Gampsorhynchus rufulus - 2
Garrulax albogularis - 1
Garrulax canorus - 3
Garrulax erythrocephalus - 65
Garrulax leucolophus - 2
Garrulax merulinus - 3
Garrulax milnei - 1
Garrulax mitratus - 8
Garrulax moniligerus 3 3
Garrulax morrisonianus 3 3
Garrulax poecilorhynchus 2 3
Garrulax strepitans L 4
Heterophasia annectens 1 7
Heterophasia auricularis 6 10
Heterophasia melanoleuca - 131
Heterophasia picaoides - 1
Leiothrix argentauris 1 34
Liocichla ripponi - 21
Liocichla steerei 15 17
Macronous gularis [ 67
Macronous ptilosus - 4
Macronous striaticeps - 5
Malacopteron aifine - I
Malacorteron cinereum 2 i2
Malacopteron magnirostre - 19
Malacopteron magnum 1 3
Minla cyanouroptera 1 36
Minla strigula - 28
Napothera brevicaudatus 1 9
Napothera epilepidotus - 7
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Specien Collections in ! Total collection
1967 1963-1967
| I

Napothera macrodactylus - 2
Pellorneum albiventre ! 11
Pellorneum capistratum f 1 11
Pellorneum ruficeps | 21 49
Pomatorhinus erythregenys | - 25
Pomatorhinus ferruginosus ! - . 3
Pomatorhinus hypoleucos l - 1
Pomato-hinus ochraceiceps | 1 | 4
Pomatorhinus ruficollis | 1 1
Pomatorhinus schisticeps 2 L8
Pteruthius flavicapis 1 i 2
Pteruthius melanotis { - 1
Ptilocichla falcata - 1
Rhopophillus pekinensis | - 2
Stachyris chrysaea | - 22
Stachyris erythroptera | 3 13
Stachyris leucotis { - 3
Stachyris maculata 2 11
Stachyris nigriceps | 3 120
Stachyris nigricollis | 3 8
Stachyris poliocephala ! 4 36
Stachyris ruficeps | 12 29
Stachyris rufifrons I - 3
Stachyris whiteheadi 1 I 1
Timilia pileata 5
Trichastoma abbotti i 17
Trichastoma bicolor 4
Trichastoma malaccense - IR
Trichastoma rostratum 9
Trichastoma tickelli - | 32
Yuhina bruaneiceps 2 i 14
Yuhina castaniceps - ; Le
Yuhina flavicollis - 6
Yuhina zantholeuca 1 | 13

PARADOXORN ITIIIDAE 17 : ho
Paradoxornis gularis 5 i S
Paradoxornis guttaticollis - f 0
Paradoxornis nipalensis 5 7
Paradoxornis webbiana 7 25

PYCNONOT IDAE R0 f.14%6
Criniger hres - 16
Criniver ochraceus » 3 ht
Criviger pallidus 1 33
Criniger phaeocephalus 1 : 19
Hypsipetes amaurotis - 16

Hypsipetes ¢barlottae ' = h
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Collections in

Total collection

Species
1967 1963-1967
Hypsipeies criniger - 17
Hypsipetes flavala 2 31
Hypsipetes madagascariensis = 12
Hypsipetes malaccensis - 6
Hypsipetes mcclelandii 4 82
Hypsipetes philippinus 8 51
Hypsipetes propinguus 2 { 20
Hypsipetes siquijorensis - 11
Hypsipetes thompsoni ‘ - 18
Pycnonotus atriceps 7 47
Pycnonotus aurigaster ' 17 79
Pycnonotus blanfordi % 1 5
Pycnonotus brunneus | - 3
Pycnonotus cyaniventris l - ' 2
Pycnonotus erythropthalmus - | 12
Pycnonotus eutiliotus ; 1 : 5
Pycnonotus finlaysoni | 2 l 16
Pycnonotus flavescens | - 118
Pycnonotus goiavier ! 6 112
Pycnonotus jocosus l 5 64
Pycnonotus melanicterus ! 9 | B2
Pycnonotus melanoleucos ! 1 | 1
Pycnonotus plumosus - i 4
Pycnonotus simplex i - ; 2
Pycnonotus sinensis ) ! g1
Pycnonotus striatus ' - 1
Pycnonotus urostictus v - 16
Pycnonotus xanthorrhous - 37
Pycnonotus zeylanicus ! - 2
Spizixos canifrons ‘ - . 73
Spizixos semitorques 2 : 7
AEGITHINIDAE 2 ' 48
Aegithina tiphia | 1 4
Chloropsis aurifrons ' 1 16
Chloropsis cochinchinensis l - ! 6
Chloropsis hardwickii } - ! 4
Irena puella } - ; 18
CINCLIDAE i 0 I 4L
Cinclus pallasii ! = 4
TROGLODYT IDAE ; 1 | 1
Troglodytes troglodytes ! 1 1
TURDIDAE i 134 755
Brachyptervx leucophrys ! - ! 22
Brachypteryx montana | - 8
Copsychus luzoniensis ‘ - { 4
Copsychus malaharicus 21 . 98
Copsychus niger 3 I 7
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Collections in

Total collection

Species
1967 1963-1967
Copsychus pyrropygus 2 2
Copsychus saularis 8 69
Enicurus leschenaulti 4 10
Enicurus ruficapillus 2 19
Bnicurus schistaceus - 2
Brithacus akahige - 1
Brithacus calliope 11 50
Erithacus cyane 20 105
Erithacus sibilans - 2
Erithacus svecicus - 1
Hodsonius phoenicuroides - 1
Monticola rufiventris - 2
Monticola solitaria 3 11
Myiomela leucura 3 22
Myophonus caeruleus 1 18
Phoenicurus auroreus 4 20
Phoenicurus frontalis - 2
Bhyacornis fuliginosus - 1
Saxicola caprata 2 3
Saxicola ferrea - 25
Sexicola jerdoni - 3
Saxicola torquata 1 12
Tersiger chrysaeus = 2
Tarsiger cyanurus 3 64
Tarsiger indicus 2 | 2
Tarsiger johnstoniae 9 12
Turdus cardis - 8
Turdus celaenops - 1
Turdus chrysolaus 9 28
Turdus hortulorum 5 14
Turdus merula 1 ; 1
Turdus nauwmanni - ' 20
Turdus obscurus - 37
Turdus pallidus 11 ‘ 27
Turdus poliocephalus 1 ; 1
Zoothera cinerea - ] 2
Zoothera citrina 3 ! 7
Zoothera dauma 3 ! 20
Zoothera dixoni - | 3
Zoothera everetti - 1
Zoothera interpres - I 1
Zoothera marginata 2 l 5
Zoothera sibirica - 8
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Species

Collections in

1967

Total collection

1963-1967

SYLVIIDAE

Abroscopus superciliaris

Aerocephalus

arundinaceus

Acrocephalus

bistrigiceps

Acrocephalus

concinens

Acrocephalus sorghophilus

Acrocephalus stentoreus
Bradypterus thoracius
Cettia acanthizoides
Cettia canturians
Cettia diphone

Cettia montanus

Cettia pallidipes
Cettia squawmiceps
Cisticola exilis
Cisticola juncidis
Locustella certhiola
Locustella fasciolata
Locustella lanceolata
lLocustella ochotensis
Megalurus palustris
Megalurus timoriensis
Orthotomus atrogularis
Orthotomus cucullatus
Orthotomus nigriceps

Orthotomus ruficeps

Orthotomus sericeus

Orthotomus sutorius

Phragmaticola aedon

Phylloscopus

armandii

Phylloscopus

borealis

Phylloscopus

davisoni

Phylloscopus

fuscatus

Phvlioscopus

inornat.'s

Phylloscopus

macuiipennis

Phylloscopus

occipitalis

Phylloscopus

proregulus

Phylloscopus

pulcher

Phylloscopus

reguloides

Phvlloscopus

schwarzi

Phvlloscopus

subaffinis

Phylloscopus

tenellipes

Prinia atrogularis

Prinis flaviventris
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Collections in

Total collection

Species
1967 1963-1967
Prinia bodgsoni - 2
Prinia inornata - 16
Prinia rufescens - 6
Prinia subflava 3 7
Regulus regulus - 4
Seicerus burkiil - 16
Seicerus castaniceps - L
Tesia olivea f = , 2
MUSCICAPIDAE ' 55 644
Culicicapa ceylonensis i - 23
Hypothymis azurea 12 54
Muscicapa banyumas i 3 ! 53
Muscicapa basilanica - 1
Muscicapa concreta 1 1
Muscicapa cyanomelana ! - 10
Muscicapa dumetoria i - 4
Muscicapa grandis i - 27
Muscicapa griseisticta | - 2
Muscicapa hainana ‘ 1 1
Muscicapa hodgsoni l B 2
Muscicapa hyperythra ‘ - | 6
Muscicapa latirostris ! - ! 5
Muscicapa leucomelanura ‘ - , 4
Muscicapa macgrigoriae - | 2
Muscicapa moniliger I 1 i 26
Muscicapa mugimaki | - | 1
Muscicapa narcissina : - ; 3
Muscicapa panavensis | - E 3
Muscicapa parva ; - i 9
Muscicapa rubeculoides i 1 | 1
Mus~icaps rufigastra 2 | 14
M. _icapa rufilata 1 | 2
Muscicapa solitaris - | 32
Muscicapa strophiata { - : 13
Muscicapa sundara ' - | 66
Muscicapa thalassina - ! 11
Muscicapa tickelliae 7 l 16
Muscicapa unicolor i - 2
Muscicapa venusta I 1 1
Muscicapa vivida i 1 2
Muscicapa westermanni | 2
Muscicapa zanthopygia I 2
Philentoma pyrrhoptera | - 6
Philentoma velata ' - 2
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Collections in

Total collection

Species
1967 1963-1967
Rhynomyigs gularis - 3
Rhynomyias olivacea - 42
Rhynomyiag ruficauda - 1
Rhynomyias umbratilis 1 5
Rhipidura albicollis 2 Ly
Rhipidura cvaniceps 4 8
Rhipidura javanica 6 70
Rhipidura nigrocinnamomea 2 2
Rhipidura superciliaris - 6
Terpsiphone atrocaudata - 5
Terpsiphone cyanescens 3 5
Terpsiphone paradisi 5 L4
PACHYCEPHALIDAE 1 12
Pachycephala cinerea - 4
Pachycephela philippinus - 7
Pachycephala plateni 1 1
PRUNELLIDAE 0 3
Prunella montanella - 3
MOTACILLIDAE 46 249
Anthus gustavi = I
Anthus hodgsoni 15 91
Anthus novaeseelandiae 1 14
Anthus spinoletta 2 2
Dendronanthus indicus 2 10
Motacilla alba 15 78
Motacilla caspica - 1
Motacilla cinerea 2 27
Motacilla flava 9 25
LATAMIDAE 0 2
Arthamus fuscus - 1
Arthamus leucorhynchus - 1
LANIIDAE 29 95
Lanius bucephalus 2 19
Lanius colluriodes 1 2
Lanius cristatus 23 59
Lanius nasutus - 7
Lanius schach - 2
Lanius tephronotus - 3
Lanius tigrinus 3 3
STURNIDAE 46 146
Aplonis panavensis 26 81
Gracula religiosa - 1
Sarcops calvus - 26
Sturnus cineracus - 2
Sturnus contra - 7
Sturnus cristatellus - 2
Sturnus grandis - 1
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Species Collections in Total collection
1967 , 1963-1967
Sturnus ginginianus - ! 1
Sturnus mahrattensis 4 E 4
Sturnus philippensis 6 | 7
Sturnus sinensis 1 | 3
Sturnus sturninus i - | 2
Sturnus tristis ' 9 i 9
NECPARINIIDAE 4 | 343
Acthopyga gouldiae | - | 137
Acthopyga nipalensis i - 19
Acthopyga saturata i - 7
Acthopyga sipiraja - ; 1
Anthreptes malacensis f - i 23
Anthreptes rhodolaema ’ - i 1
Anthreptes simplex i - . 4
Anthreptes singalensis ; - : 2
Arachnothera affinis - 29
Arachnothera chrysogenys - ) 1
Arachnothera longircstris 3 i 98
Amachnothera magna ; - v
Amachnothera robusta ; 1 1
Hypogramma hypogrammica k - ' 13
DICARIDAE | 2 i 34
Dicaeum agile i - 1
Dicaeum chrysorrheum ! - 4
Dicaeum concolor f 1 1
Dicaeum cruentatum | - 2
Dicaeum ignipectus - 3
D,caeum trigonostigma . - i 4
Prionochilus johannae 2
Prionochilus maculatus 13
Prionochilus percussus 3
Prionochilus olivaceus 1
SO0STEROPIDAE 350
Zosterops erythropleura 166
Zosterops japonica 96
Zosterops nigrorum 1
Zosterops palpebrosa 87
FRINGILLIDAE 969
Carduelis sinica 84
Carduelis spinus 6
Carpodacus erythrinus 89
Carpodacus nipalensis 2
Carpodacus roseus 11
Carpodacus vinaceus 9




a Collectiens in Total collection
Species
1967 1963-1967

Coccothraustes coccothraustes - L
Emberiza aureola 12 30
Ewberiza chrysophryvs 1 2
Emheriza cioides 9 30
Emberiza elegans 2 48
Emberiza f{ucata 3 26
Bmberiza leucocephalos - 4
Emberiza pusilla - 8
Fmberiza rustica 4 50
Embertza rutila 18 391
Emberiza spodocephala 22 103
Emberiza sulphurata 1 1
Emberiza tristami - 11
Imberiza variabilis - 3
Bmberiza vessoensis - 10
Eophona migratoria - 13
Fringilla montifringilla 3 14
Haematospiza sipahi - 2
Loxia curvirostra ) 3
Melophus lathami - 1
Mycerobras melanozanthos - 1
Pyrrhula erythaca 6 6
Pyrrhula nipalensis - 1
Uragus sibiricus - 6
PLOCEIDAE 62 405
Erythrura prasina 1 11
Estrilda amandava - 1
Lonchura leucogaster 19 38
Lonchura maja - 60
Lonchura malacca 3 30
Lonchura punctulata 19 71
Lonchura striata 11 51
Padda oryzivora 1 3
Passer flaveolus - 1
Passer montanus 7 27
Ploceus philippinus 1 62
Total species 306 690

Total collectioas 1,314 10,607
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1IGRATORY ANIMAL PATHGLOGUCAL SURVEY
ANNUAL PROGRESS REPORT

1967

PART 5

BLOOD INFECTIONS AMONG EAST ASIAN BIRDS

Examinations for infections of haematozoa, microfilaria, and
trypanosomes have now been ma¢ of thin blood smears from 20,000
birds of 71Y species. Parasit.s have been found to be preseni in
17.4 per cent of these smears. Twenty thousand slides remain to
be examined. Only a few blood films have been taken from many spe-
cies, but it is anticipated that when the study has been completed
there will be sufficient data on numerous species to show geographic
as well as seasonal variations of their several parasites.

Table 16 lists the accumulated data showing the number of posi-

tive slides among the number examined. Data concerning these studies
have been prepared by Miss Somtrakul Paurkpun.

INFECTION RATES BY GROUPS

PROCELLARIIDAE: Shearwaters
19 smears, 1 species, 2 positive.

PHALACROCORACIDAE: Cormorants
22 smears, 2 species, all negetive.

FREGATIDAE: Frigate Birds
5 smears. 2 species, all negative.

ARDEIDAE: Herons and bitterns

248 smears, 15 species, 25 positive, 10 %. Heaviest infection
was found in Ixobrychus cinnamomeus in Luzon with a 25 % infection
among 48 birds.

CICONIIDAE: Storks
115 smears, 1 species, all negative.

ANATIDAE: Ducks
3 smears, 2 species. all negative.
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ACCIPITRIDAE: Hawks

57 smears, 8 species, 22 positive, 38.6 %. Adequate samples of
the Asiatic Sparrow Hawk, Accipiter virgatus were taken in Negros
Oriental, Philippines, 58 %, Thailand, 9 % and Malaya, 60 % to indi-
cate a geographical variation in the infection rate in this species.

FALCONIDAE: Falcons
3 smears, 2 species, 1 positive.

PHASIANIDAE: Pheasants and Quails

52 smears, 8 species, 23 positive, 44.2 %. The Blue-breasted
Quail, Coturnix chinensis, was taken in four areas, Ltut only in num-
bers in Luzon where the infection rate was 60 %.

TURNICIDAE: Button Quails

41 smears, 3 species, 10 positive, 24.4% %. The Barred Button
Quail, Turnix suscitator, was taken in five areas with 33 % infection
in Malaya and 30 % in Negros Oriental.

RALLIDAE: Rails

218 smears, 12 species, 25 positive , 11.5 %. The White-breasted
Waterhen, Amaurornis phoenicurus was taken in three areas, but must
abundantly in Malaya where the infection rate was 36.7 %. The Slaty-
breasted Rail, Rallus striatus, inhabits the same marshes as the
waterhen but 36 specimens from Luzon and Malaya were negative. Other
species ranged between these two examples.

ROSTRATULIDAE: Painted Snipe
19 smears, 1 species, all negative.

CHABADRIIDAE: Plovers

258 smears, 9 species, 19 positive, 7.4 %. Infection rates in
this groups have been variable. The Pacific Golden Plover, Charadrius
dominicus, was negative in the Philippines, 49 samples; the Large
Sand Plover, Charadrius leschenaulti, among the same flocks had an
infection rate of 5.3 %, while the Little Ringed Plover, Charadrius
dubius also in the same flocks was 24.2 % positive.

SCOLOPACIDAE: Sandpipers

380 smears, 24 species, 20 positive, 5.3 %. The longest series
of blood films was from the Common Sandpiper, Actitis hypolcucos from
six areas, but the only positives were from Luzon, 7.5 %.

RECURVIROSTRIDAE: Stilts
1 smear, 1 species, negative.

GLAREOLIDAE: Pratincoles
1 smear, 1 species, ncgative.
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LARIDAE: Gulls and terns
36 smears, 11 species, all negative.

COLUMBIDAE: Doves

744 smears, 20 species, 76 positive, 10.2 4. The longest series
was from the Emerald Dove, Chalcophaps indica, from five areas. This
species moves around a great deal but no recoveries from long dis-
tances have been received. Infection rates have been; Luzon 0, Pala-
wan 12.9 %, Negros Oriental 5.3 %, Thailand 14.5 % and Malaya 7.2 %.
This is a deep forest species, while the forest edge and farmyard
Zebra Dove, Geopelia Striata, from three areas was negative.

PSITTACIDAE: Parrots

29 smears, 4 species, 19 positive, 65.5 %. Much more work needs
to be done with this group. The infection rate was high in three of
four species. No species has been adequately sampled in all of its
habitats. In those habitats that have been examined individual birds
have had very high infestations with a large percentage of the red
cells invaded. Too few ectoparasites have been collected to suggest
vectors and nothing is known about the mosquitoes that attack them.

CUCULIDAE: Cuckoos and Malkohas

204 smears, 22 species, 12 positive, 5.9 %. None of the species
in this group has been adequately sampled. The 62 slides from the
Plaintive Cuckoo, Cacomantis merulinus, distributed over five areas
showed positives only in Malaya, 22.2 %.

TYTONIDAE: Barn Owls
11 smears, 2 species, 9 positive, 81.8 %. Eight of these posi-
tives were from the Bay Owl, Phodilus badius of Malaya.

STRIGIDAE: Owls

190 smears, 10 species, 143 positive, 75.3 %. All owls seem to
be heavily infected in all of the habitats in which they occur.
Hippoboscid flies are known vectors of owl infecting Leucocytozoon
and may be involved with all of these species.

Temperate zone owls in Eastern Asia have not been adequately
sampled.

PODARGIDAE: Frog Mouths
14 smears, 4 species, 1 positive, 7.1 %.

CAPRIMULGIDAE: Nightjars

56 smears, 5 species, 5 positive, 8.9 %. The Long-tailed Night-
jar, Caprimulgus macrourus has been sampled in five areas and all films
negative.
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APODIDAE: Swifts

94 smears, 8 species, 2 positive, ‘2.1 %. The only positives
seen in this group have been two White-bellied Swiftlets, Collocalia
esculenta, from Malaya.

TROGONIDAE: Trogons
49 smears, 7 species, 6 positive, 12.2 %. None of this group
has as yet been adequately sampled.

ALCEDINIDAE: Kingfishers

671 smears, 15 species, 148 positive, 22 %. The sampling in
this group is reaching adequate numbers for several species. The
Conmon Kingfisher, Alcedo atthis has had small series from every
study area but only two positive seen, from Luzon. The White-
collared Kingfisher, Halcyon chloris has been sampled in five areas
with these results: Luzon 14 %, Palawan 69.2 %, Negros Oriental
45.8 %, Thailand G, Malaya 61.3 %. The Ruddy Kingfisher, Halcyon
coromanda has Yeen sampled inadequately over most of its range, but
with an infection rate of 28.6 % among the indigenous populations
in Malaya.

MEROPIDAE: Bee-eaters
31 smears, 7 species, 3 positive, 9.7 %.

CORACIIDAE: Rollers

4 smears, 2 species, 3 positive, 75 %. Both species of Rollers
that occur in eastern Asia have been inadequately sampled but the
results suggest a high infection rate.

UPUPIDAE: Hoopoes
1 smear, 1 species, negative.

BUCEROTIDAE: Hornbills
5 smears, 4 species, 1 positive, 20 %.

CAPITONIDAE: Barbets

174 smears, 10 species., 20 positive, 11.5 %. The Golden-Throated
Barbet, Megalaima franklinii and Copper-smith Barbet, Megalaima haemo-
cephala have been sampled in two areas each, with a 14.5 % infection
rate among the former whirh is a mountain cloud forest species (Leuco-
cxtozoon) and no infection among the latter which is a forest edge and
city species.

INDICATORIDAE: Honey Guides
1 smear, 1 species, negative.

PICIDAE: Woodpeckers
281 smears, 29 species, 4 positives, 1.4 %. This very interesting
group has been poorly sampled in all of their habitats, and the only
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positives have been found in Thailand and Malaya.

RURYLAIMIDAE: Broadbilis

73 smears, 4 species, 2 positive, 2.7 %. None of this tropical
family has as yet been adequately sampled. A series of 28 of the
Si? rer~breasted Broadbill, Serilophus lunatus from the mountains of
Thuiland kad only one positive.

PITTIDAE: Pittas

63 smears, 5 species, 18 positive, 28.6 %. This group has also
been inadequately sampled, but slides from both the Hooded Pitta,
Pitta sordida and Red-breast - d Pitta, Pitta erythrogaster suggest

widespread infections.

ALAUDIDAE: Larks
29 smears, 4 species, negative.

HIRUNDINIDAE: Swallows
315 smears, 6 species, 7 positive, 2.2 %. The bulk of the blood

films and all positives have been from the House Swallow, Hirundo
rustica.

CAMPEPHAGIDAE: Graybirds

135 smears, 13 species, 11 positive, 8.1 %. Only an adequate
series from the Pied Triller, Lalage nigra, from four areas, with
single positives in Luzon and Negros Oriental.

DICRURIDAE: Drongos

347 smears, 9 species, 35 positive, 10 %. The numbers of blood
films examined among the species of this tropical family are becoming
large enough to indicaté a low rate of infection among nearly all in
their various habitats.

ORIOLIDAE: Orioles

114 smears, 3 species, 67 positive, 58.8 %. The Black~-naped
Oriole, Oriolus chinensis, has been sampled in six areas with ade-
quate numbers only from Negros Oriental where the infection rate was
70.1 4. The incidence of Microfilaria has been high among these.

CORVIDAE: Crows and Jays
26 smears, 9 species, 4 positive, 15.4 %. None of this cesmopol-
itan group has been adequately examined.

PARIDAE: Tits

87 smears, 10 species, 12 positive, 13.8 %. This northern family
has not been adequately studied, but the Long-tailed Tit, Aegithalos
caudatus showed a 38.5 % infection among a small series in Korea.
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CERTHIIDAE: Tree Creepers
1 smear, 1 species, negative.

SITTIDAE: Nuthatches
15 smears, 2 species, 3 positive, 20 %.

TIMALIIDAE: Babblers

2,704 smears, 86 species, 462 positive, 17.1 %. Several species
of this local, tropical, non-migratory family have been adequately
examined. Infection rates in species with fifty or more individuals
examined have been as follows:

Spectacled Barwing, Actinodura ramsayi, 3.2 %.

Chestnut-headed Nun Babbler, Alcippe castaneiceps, 2.5 %.

Grey-eyed Nun Babbler, Alcippe morrisonia, 19.2 z.

Mountain Nun Babbler, Alcippe nipalensis, 24 %.

Common Nun Babbler, Alcippe poiocephala, 15.2 %.

Red-headed Laughing Thrush, Garrulax erythrocephala 7.1 % Thai-
land, 73.3 % Malaya.

Tickell's Sibia, Heterophasia melanoleuca, 9.2 %.

Silver-eared Mesia, Leiothrix argentauris, 39.6 %.

Striped Pit-babbler, Macronus gularis, 6.7 %.

Lesser Red-headed Tree Babbler, Malacopteron cinereum, negative.

Chestnut-tailed Siva, Minla strigula, 70.2 ;.

Streaked Wren-babbler, Napothera brevicaudata, negative.

Chestnut-naped Scimitar Babbler, Pomatorhinus schisticeps, 4.3 %.

Grey-throated Tree Babbler, Stachyris nigriceps, negative.

Blyth's Jungle Babbler, Trichastoma rostratum, 22.6 %.

PARADOXORNITHIDAE: Parrot-bills
60 smears, 3 species, 1 positive, 1.7 %.

PYCNONOTIDAE: Bulbuls

4,037 smears, 40 species, 885 positive, 21.9 %. As with the
babblers a number of these common tropical species have been examined
in adequate numbers for comparison between areas, those species from
which more than 50 samples have been examined include the following:

Olive White-throated Bulbul, Criniger bres, Palawan 80 %, Malaysa
13.5 %.

Brown White-throated Bulbul, Criniger ochraceus, 7.6 %.

Crestless White-throated Bulbul, Criniger phaeocephalus, 2 %.

Hairy-backed Bulbul, Hypsipetes criniger, 6.9 %.

Mountain streaked Bulbul, Hypsipetes mcclellandii, Thailand 42.5%,

Malaya 10.1 %

Philippine Bulbul, Hypsipetes philippinus, Luzon 16.6, Negros
Oriental 71.1 %.

Black-headed Bulbul, Pycnonotus atriceps, Palawan 9.2 %.
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Black-capped Bulbul, Pycnonotus aurigaster, 14.3 4.

Blanford's Bulbul, Pycnonotus blanfordi, 68.3 %.

Stripe-throated Bulbul, Pycnonotus finlaysoni, 27.1 %.

Pale-faced Bulbul, Pycnonotus flavescens, 2.4 %.

Yellow-vented Bulbul, Pycnonotus goiavier, Luzon 14.3 %, Negros
Oriental 66.9 %, Thailand %1.7 %, Malaya 11.9 %.

Red-whiskered Bulbul, Pycnonotus jocosus, 6.8 %.

Black-crested Yellow Bulbul, Pycnonotus melanicterus, 70 %.

Large6011;e Bulbul, Pycnonotus plumesus, Palawan 60 %, Malaya

4k %,
White-eyed Brown Bulbul, Pycnonotus simplex, 13.4 %.

AEGITHINIDAE: Leafbirds
92 smears, 10 species, 13 positive, 14.1 %. These arboreal
tropical species have not yet been adequately sampled.

CINCLIDAE: Dippers
2 smears, 1 species, negative.

TROGLODYTIDAE: Wrens
4 smears, 1 species, negative.

TURDIDAE: Thrushes

1,645 smears, 44 species, 413 positive, 25.1 %. This is a family
predominantly migrants and samples have been examined from much of
their ranges. The Magpie Robin, Copsychus saularis, is tropical and
and non-migratory with samples from Luzon 12 ;, Negros Oriental 83.3%,
Thailand 58 %, Malays 17.3 4. The Rubythroat, Erithacus calliope, has
had small collections from Korea to Thailand and the Philippines all
of which have been negative. The Siberian Blue Robin, Erithacus cyane,
also migrates great distances with no infection noted from Korea, 12 %
from Japan, 7 % from Thailand and 42 4 from Malaya. This suggests
that it loses infection when in the north or the parasites are sup-
pressed. The Gray-headed Thrush, Turdus obscurus, also a long distance
migrant showed 50 % infection in Luzon, none in Palawan, Negros or
Thailand from small samples, and 69.9 % infection in a large series
from Malaya. Its co-migrant the Siberian Thrush, Zoothera sibirica,
had 50 % infection in a small sample from Japan and 5¢.6 % in a large
series from Malaya. This suggests that it retains its peripheral
blood parasites in both its northern and southern ranges.

SYLVIIDAE: Warblers

1,031 smears, 60 species, 72 positives, 7 %. Most of the series
of slides from the warblers have been in inadequate numbers for com-
parative studies. Small series of the migratory Great Reed Warbler,
Acrocephalus arundinaceaus, have indicated infections; Korea negative,
Japan 20 %, Taiwan 100 %, Luzon negative, Thailand 14 %, Malaya 13.8%.
An adequate series of the Thick-billed Warbler, Phragmaticola aedon,
in Thailand had a 52.9 % infection which was exceptional for this family.
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MUSCICAPIDAE: Flycatchers

1,116 smears, 47 species, 89 positive, 8 4. This family includes
migrant species and non-migramt tropical species. Moat of the series i
taken have been inadequate for comparative purposes. The Niltava, !
Muscicapa grandis, has shown 20 % infections in both Thailand and
Malaya. The mountain forest inhabiting Blue-and-Orange Flycatcher,
Muscicapa sundara, was 1%4.8 % infected in Thailand and 9.1 % in
Malaya. The Pied Fantail Flycatcher, Rhipidura javanica was very
lightly infected, negative in Luzon and Negres Oriental, 9.7 % in
Thailand and 3 % in Malaya.

PACHYCEPHALIDAE: Whistlers
63 smears, 3 species, 5 positive, 7.9 %.

PRUNELLIDAE: Accentors
5 smears, 1 species, negative.

MOTACILLIDAE: Wagtails

244 smears, 8 species, 33 positive, 13.5 %. "These are palearc-
tic forms which overwinter in the tropics. Most have been sampled
at several latitudes but in small numbers, insufficient for compara-
tive purposes.

ARTAMIDAE: Wood Swallows
14 smears, 1 species, 2 positive, 14.3 %.

LANIIDAE: Shrikes

201 smears, 7 species, 83 positive, 41.3 %. The bulk of these
films have been from the migratory Brown Shrike, Lanius cristatus,
with indicated infection rates; Korea 20 %, Hong Kong 100 %, Luzon
36.6 %, Palawan 44.4 %, Negros Oriental 42.4 %, Thailand 1i3.3, Malaya

38.7 %.

STURNIPAE: Starlings

164 smears, 10 species, 61 positive, 37.2 %. This very inter-
esting group of species which are in close association with man has
not been adequately sampled. They offer an opportunity for studies
concerning possible correlation between arbor virus infections,
haematophagous infestations and mosquito vectors.

NECTARINIIDAE: Sunbirds

1,257 smears, 19 species, 362 positives, 28.8 %. Moat of the
work done with the group has been with the Brown-throated Sunbird,
Anthreptes malacensis in Malaya which has a heavy Haemoproteus
infection, more than 77 %. A large series of the Little Spiderhunter,
Arachnothera leongirostris, showed a very low infection rate, less
than 4 % throughout Luzon, Palawan, Thailand and Malaya.

DICAEIDAE: Flowerpeckers
101 smears, l4 species, 6 positive, 6 %. Another tropical
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group that has been inadequately studied, but small series suggest
low infection rates.

ZOSTEROPIDAE: White-eyes

070 smears, 5 species, 29 positive, 10.7 %. All of the species
have shown very low infection rates except the Yellow White-eye,
Zosterops nigrorum of Negros Oriental, 67.6 %.

FRINGILLIDAE: Finches

786 smears, 25 species, 44 positives, 5.6 %. The species in
this palearctic family have shown usually low infections. A series
of the Chestnut Bunting. Emberiza rutila, was 16.6 % positive in Korea
and 15.7 % positive on their wintering grounds in Thailand.

PLOCEIDAE: Weavers

594 smears, 14 species, 89 positives, 15 %. Fairly good series
for most of the weavers have been examined but the infection rates
are variable. For example, the Spotted Munia, Lonchura punctulata,
was negative in Taiwan, and 53.6 % infected in Thailand. The Sharp-
tailed Munia, Lonchura striata, showed the same pattern. The Tree
Sparrow is uniformly lightly infected, 20 % in Korea, none in Japan,
16 % in Taiwan, none in Hong Kong, none in Thailand uvr Malaya. The
Pegu House Sparrow in Thailand, Passer flaveolus, was heavily infected,
82.8 % but it is a cocuntry species not an urban one. Another open
country or brushland ploceid, the Baya Weaver, Ploccus philippinus,
wvas 28.8 % infected in Thailand. These suggest that mosquito controi
in the cities may reduce malaria infections in the birds as well.

. .IDENTIFIED BLOOD PARASITES

During a study of avian haematozoa in Malaya (1960-63) previous
to the more extensive collections by MAPS cooperaturs blood films
were taken from 125 species. These involved multiple samples from
recaptured individuals and 5,621 slides were examined by Dr. Marshall
Laird. His identifications are summarized in Table 17. A great
many of the species were examined in small series, however 71 species
(56.8 &) were infected with Haemoproteus; 47 species (37.06 &) with
Leucocvtozoon; 29 species (23.2 with Plasmodium; A9 species (39.2%)
with Microfilaris; and among the rarer infections were Trypanosoma
11 species (8.8 %), Atoxoplasma;5 species (4.0 %), Lankesterella;

8 species (6.4 %), Haemogregarina; 2 species (1.6 %). Multiple

infections were found in 1% species, 11.2 %

Not. all positive infections noted by the microscopists screening .
MAPS slides have been identified, but as they have gained experience
they have recorded recognizable infections. These data, inaccuracies
of which will be corrected later, are presented in Table 18 for com~
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parison with the material from Malaya. Records are given here for
90 species and 556 positive films. Haemoprecteus made up 74.8 % of
the recognized infections, Leucocytozoon 9.5 %, Plasmodium 11.1 %,
Microfilaria 9.5 %, and Trypanosoma 1.1 %. The distribution among

the species of hosts was as follows: 75 % infected with Haemoproteus,
22 % Leucocytozoon, 29 % Plasmodium, 21 % Microfilaria, and 6 %

Trypanosoma. Multiple infections were noted in 7 species (7%).

These data are presented as a preliminary review. A more com-
prehensive report is anticipated by 1969.

Dr. Laird presented a discussion of the Plasmodia infections
found among the blood films collected by MAPS teams and has presented
this material to the International Congresses of Tropical Medicine
and Malaria, Teheran, September 1968. This discussion is as follows:
"Avian Malaria in the Oriental and Australian Regions" Marshall Laird
and Manohar Singh Grewal.

"The number of species of avian malaria parasites currently rec-
ognizable is inevitably a matter of personal preference. The split-
ters would opt for more than the 24 regarded as valid by Garnham in
his "Malaria Parasites and Other Haemosporidia" (1966), the lumpers
for less.

Seven of those on Garnham's list, having round gametocytes, are
referable to the subgenus Haemamoeba:-

Plasmodium relictum and its subspecies,
P. subpraecox,

P. cathemerium,

P, gallinaceum,

P, matutinum,

P. giovannolai,
P, griffithsi.

0f them, P. gallinaceum, like its type host the domestic fowl,
is of Orientai origin; and P. griffithsi (which has points of resem-
blanc. to both this species and P. relictum) is only known from in-
troduced turkeys in Rangoon, Burma. P. giovannolai, so far reported
from a single natural host (the blackbird) in Italy, is closely related
to P. relictum and P. matutinum, both of which occur in the 01d and
New Worlds. The only one of these three recorded with certainty from
the Oriental and Australian Regions 1s P. relictum, which is the only
avian malaria parasite yet identified from New Zealand, and in the
area under consideration has also been found from Australia and the
Solomon Islands to Japan and various parts of South-East Asia. Garn-
ham thought it likely that McGhee's unpublished World War 1I record
of a Plasmodium from Tyto alba in the Pacific was referable to the
owl parasite P. subpraecox. However, aside from the host there is
nothing in the available description to differentiate the organism
from P, relictum; with which, as Corradetti has shown, P. subpraecox

179

- ’




may be con pecific. The remaining species of the subgenus Haemamoeba,
P. cathemecium, occurs in both 01d and New Worlds but in our area is
known with certainty only from Japan,

Turning to the present investigations, thin blood films from
close to 15,000 birds of the Oriental and Australian Regions have
been examined over the past twenty years. The bulk of this mate-
rial was secured thanks to Dr. Elliott McClure of the United States .
Army's Migratory Animal Pathological Survey, and Dr. Robert Kuntz,
who furnished many slides from United States Navy surveys in the
North Pacific. In consequence we are now able to report P. relictum
not only from several Malaysian hosts as already recorded by one of G
us, but also from Japan, Taiwan, the Philippines and Thailand. The
i brown shrike is a good host in Taiwan, as is the Baya weaver in
i Thailand. Other weavers are similarly parasitized in Malaysia; as
i are two thrushes and a cuckoo-shrike. Superficially relictum-like
i
]

organisms in a post-mortem slide from a Japanese example of the blue-
and-wvhite flycatcher proved on more critical exarmination tc be haemo-
proteids in process of rounding up. The same explanation is now
proposed for superficially gallinaceum-like parasites in the films
from two dead specimens of the great argus referred to in an earlier
paper. These films did in fact exhibit Plasmodium as weil, but their
state precludes specific identification.,

Few preparations from domestic fowls were included in our col-
lections, but a red jungle fowl from Palawan, was parasitized by
P. gallinaceum (present in mixed infection with P. juxtanucicare,
which far ocutnumbered it). Although we have no other records of
Haemamoeba from our South-East Asian or Pacific material, it seems
worth mentioning, in view of the location of these Congresses, that
a particularly interesting finding was recently made in a blood film
from a great reed warbler, Acrocephalus stentoreus, from Iran. A
high percentage of the red cells iparticularly the immature ones) in
this preparation contain from one to twelve or even more (but usually
about eight) oval plasmodia a micron or so in diameter. No other life
history stages could be found, although a few Haemoproteus gametocytes
with large, rod-shaped granules of blackish pigment were seen. By
a stretch of the imagination these might have been interpreted as
Plasmpdium gametocytes of the elongate type. But the cytoplasm of
Plasmodium gametocytes stains more delicately with Giemsa, and the
pigment is less coarse - characters difficult indeed to define objec-
tively, although familiar to all who have long acquaintance with the
avian haematozoa. No, figures published by Corradetti and his collab- ,
orators suggest that this parasite from Iran, which is obviously |
l
{

LRl it e _imstbbebiint ok ol ction s Al

characterized by a high degree of synchronism, bears close comparison

with their P. giovannolai - if not, indeed, with P. subpraecox, for .
multiple i1nvasions of red cells are characteristic of infections due

to either species (up to at least eight trophozoites per immature red

cell in the former case, and ten in the latter). In any event, neither

of these western species having been recorded to date as near to the ' ]
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edge of the Oriental Region as this, confirmatory material from Iran

would be very welcome. So would such material of the strain of

P. cathemerium recorded from Iran in 1954~55 in a thesis by Varjavard
Faculty of Veterinary Medicine, Teheran University) who found it

in the type host (tke domestic sparrow) and other birds. For as
already indicated we have not found any evidence that this Haemamoela,
either, occurs in the heart of the Oriental Region or in Australia.

Moving on now to the avian malaria parasites witl elongate
gametocytes, Giovannolaia (schizogony in primitive blood-forming
cells absent, large erythrocytic schizonts with plent.iful cytOplasm)
is the subgenus of Plasmodium within which most species have been
described. Of the ten species recognized by Garnham, two are listed
from Passerine hosts:-

Plasmodium circumflexum, and
P. polare.

Just to illustrate how cautious one must be in making general-
izations on the zoogeography of blood parasites not exhibiting rigid
host-specificity and able to be dispersed very widely both by bird
migrations and bird introductions, as recently as May of this year,
when preparing our summary, we wrote that "The presence of as fami-
liar a species as P. (Giovannolaia) circumflexum east of ‘+the Indian
subcontinent and Ceylon remains to be confirmed, too..." Since then,
a summer of intensive screening of a very considerable backlcg of
slides has provided three records, all of them from bulbuls. Two of
these records concern the Malay Peninsula (from which there was al-
ready an unconfirmed World War II report), and the other is from
Thailand.

P.polare,the second so-called passerine Giov..nnolaia, has been
recorded from India and Malaysia. We now report it from passerines
(shrikes, sunbirds) as well as from owls, white-breasted waterhens
and a pheasant in the Malay Peninsula; from an owl, the white-breasted
waterhen and a barbet in Borneo (Malaysia-Sabah), from &n owl in Thai-
land and from two kinds of doves in the Philippines. The last record,
incidentally, is from the zoogeographically very interesting island
of Palawan. Our record from a pheasant supports the Indian one from
another phasianid bird, a partridge, which was questioned by Garnham;
who, though, felt that a parasite found by Wetmore in an American
grouse "perhaps might be regarded as a strain of P.polare."” Owls ani
columbiform birds have been regarded as characteristically harbouring
particular species of Plasmodium {overwhelmingly P.matutinum in the
case of columbiforms and P.subpraecox in that of owls, according to
Garnham). The present findings underline the general unreliability
nf host-occurrence as a criterion in classifying avian malaria para-
sites. Especially in wet tropical areas with very diverse faunas of
both birds and potential mosquito vectors, the broadest psssible view
on matters of host specificity seems warranted by our evidence.
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Only one of Garnham's eight "gallinaceous and other species of
Giovannolaia" was very tentatively identified among our material.
The list comprises:-

Plasmodium fallax,

P. lophurae,
P, durae,

P, pinottii,
P. gundersi,
P, formosanum,

P. garnhami,

P. anasum.

Among these, P. lophurae, described from a crestless fireback pheasant
in the New York Zoo, has a Malaysian host. Interestingly enough, all
the laboratory strains of this parasite since maintained were derived
from this one bird. The solitary record from Malaysia itself, a
World War II one by Ogaki, concerns the zebra dove. Being unsupport-
ed by morphological data, it obviously requires confirmation.
P.formosanum and P.anasun were both described from Taiwan, from blood
films from a partridge and a duck respectively. While we cannot
provide a definite record for either of these, some of the Novyella-
like schizonts present in mixed infections in Malayan Peninsula
white-breasted waterhens much resemble P. formosanum in developing
into rosettes of ten or twelve small merozoites (rare segmenters of
this type were also present in the poor slides from the great argus
mentioned earlier). In both waterhens and Argusianus argus, haemo-
proteids were prescnt too. As Garnham pointed out, the large and
bloated gametocytes described by Manwell as those of P. formosanum
might conceivably have been referable to an accompanying haemoproteid
infection (an explanation rendered the more likely in our view by
the characteristic presence in the mature forms of a large, srherical
vacuole). If this indeed proves to have been the case it may be
necessary to transfer P. formosanum to the subgenus Novyella when a
fully satisfactory description has been published. So far as is
known the remaining five species of the subgenus Giovannolaia seem
to be restricted to a few hosts and localities. P. fallax (owls and
uinea—fowl), P. durae (introduced domestic turkeys;, P. gundersi
%described from a single Liberian owl) and P. garnhami (the hoopoe)
have not beeun reported outside of Africa, while P. pinottii was iso-
lated from a Brazilian toucan. Recollecting that the hoopoe extends
through Europe to Malaysia, and that this bird is seasonally abundant
in such Asian regions as Uzbekistan, and West Pakistan, a survey to
ascertuin whether it seeds P. garnhami along its migration routes would
be well worthwhile. So, w2 believe, would critical laboratory studies
of this species and P. (Huffia) elongatum which (other than in the
nature of the tissue stages) it much resembles.

Five avian plasmodia having elongate gametocytes and not under-
going schizogony in primitive blood-forming cells differ from Giovan-
nolaia in that their erythrocytic schizonts are small and have only
scanty cytoplasm. These comprise the subgenus Novyella. Garnham lists
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only one of them - Plasmodium juxtanucleare of the domestic fowl -
as a gallinaceous species, and the remainder as from passerines:-

Plasmodium vaugnani,
P. rouxi,

P. nucleophilum,
P. hexamerium.

P. juxtanucleare, originally described from domestic fowls in
Brazil, has since been found in other parts of the world. Thus there
are new records from Japan, Ceylon, the Malay Peninsula and Taiwan.
The last-mentioned record, the only one mnot involving domestic fowls,
concerns the bamboo partridge. In addition, there is a probable
earlier record from the type host in the Philippines (Africa and
Soriano, 1940). To these reports must now be added ours from the
red jungle fowl in Palawan, Philippines.

Interestingly enough, the red jungle fowl in question originated
from Puerto Princesa, where one of our four records of P. nucleophilum
was obtained (from the Philippine glossy starling). Without the yard-
stick of gallinaceous vs. pesserine bird we would have been very much
inclined to regard tunese two infections as due to the same species
of parasite. Our other hosts for P. nucleophilum were the tigrine
dove, in Negros Oriental, Philippines, the Baya weaver in Thailand,
and the cinnamon bittern in the Malay Peninsula; where what was very
probably the same species was found by Sandosham and co-workers in
the Philippine glossy starling. While three of these hosts are pass-
erines, the tigrine dove belongs to the ordev Columbiformes and the
cinnamon bittern to the Ciconiiformes; and two other known hosts
overlooked by Gernham, ibises from Columbia, belong to the lattecr
order too. In parentheses, one of the hosts for P. nucleophilum
listed by Garnham, the Panamanian blue-headed parrot, is hardly a
passerine.

Thz arbitrariness of attempting to group together bird plasmodia
on the basis of their presence in passcrine as contrasted with other
hosts, is again evident when we tura to P. vaughani. Widespread in
boch 01d and New Worlds and one of the most characteristic avian
malaria parasites of the Orientnl Region, this species is known from
Ceylon and East Iakistan to Japan and Taiwan. It also occurs deep
in*- the Australian Region, in Hawaii and the New Hebrides. Malaysian
hosts already mentioned in print and instanced by Garnham include two
non-passerine birds. One of these (the barred bustard quail) is
gallinaceous, the other (the red-billed malcoha) being a member of
the Cuculiformes. Nine more Malaysian hosts that we have now identi-
fied include a columbiform bird (the lesser thick-billed green pigeon)
as well as another gallinaceous species (the white-breasted waterhen).
The latter spccies and two additional doves are included among our
five hosts from the Philippines (four of thuse having been found in-
fected in Palawan); and we also have new records from Japan, Taiwan
and Thailand.
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P. rouxi, which also occurs in the 0ld and New Worlds, is very
prevalent in the Oriental Region too (and although Garnham listed
it as a passerine species in his recent book, he mentioned two
Iranian and Indian records from gallinaceous birds). We can now
add several additional Malaysian hosts to the eight already published
by Laird, besides new host and locality records from Thailand and
the Philippines (including Palawan). However, it should be noted
that there have not yet been any findings of P. rouxi in the Austra-
lian Region.

The remaining known member of the subgenus Novyella, P.hexamerium,
has not been found in nature beyond the Americas, although a hexame-
rium-like strain of P. vaughani has been described from East Pakistan.

We now come to the subgenus Huffia, members of which have elongate
gametocytes and undergo schizogony in both erythrocy.es and primitive
blood-forming cells. Only two species have been recognized, P. clonga-
tum and P. _huffi. The latter, the separate identity of which has been
questioned by Huff, has so far been reported from a single host (the
toucan) and country (Brazil). P. elongatum is known from both 0ld and
New Worlds. In our area there are records from Japan and Korea, the
Philippines, and certain isolated Pacific islands from those off the
Chilean coast to the Hawaiian group and perhaps the New Hebrides. In
our experience, though, this is the rarest of the "good" species of
avian malaria parasites in South-East Asia, and we have only identified
it from a solitary bird (a Blyth's jungle babbler, from the Malayan
Peninsula).

Obviously, a great deal remains to be learnt about the zoogeography
of the species of Plasmodium parasitizing birds. Thus a compilation
published as recently as 1960 lists only Plasmodium relictum, of the
twenty-four currently recognized "good" species, from Australia. Again,
very little indeed is known of the avian malaria parasites of Indo-
nesia and New Guinea, with their extensive rain forests and complex
bird and mosquito faunas. Doubtless much that is new remains to be
discovered in these Regions; and slthough from our experience fresh
records for known taxa seem more likely discoveries than new species
we do have at least one novelty to report. A Plasmodium characterized
by remarkably long filopodia, and having obvious affinities with cer-
tain saurian malaria parasites, this is one of several malaria para-
sites of the white-breasted waterhen (the others are P. relictum,

P, polare, P. vaughani, P. rouxi and an undesignated species close

to if not comnspecific with P, formosanum). The host in this case is
an extraordinarily productive one, perhaps, in part at least, because
its marshland and stream habitats teem with vector mosquitoes of many
species.
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