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ABSTRACT

1. Part I: A summary of the number of birds banded by MAPS
field teams in 1969, listing 119, 653 birds of 725 species that were ringed.

2. Part II: More than 2, 600 recoveries of 200 species have been
received and the migration routes of House Swallow, Ducks and Ardeids
in Eastern Asia as suggested by ring recoveries are discussed.

3. Part III: Ectoparasite collections from more than 700 species
of birds are being identified by taxonomists and 505 genera and species
of parasites are listed. ' '
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IN MEMORIAM

On September 21, 1969 Melquesidic Bacatan left the field camp at
Camp Dunqué, Tu-od, Manticao, Misamis Oriental Province, Mindanao
and walked along a forest trail toward his bird netting line two kilometers
away. His body was found September 28 about 1 1/2 kilometers from camp
where he had been murdered by a bandit for the few pesos that he carried.
He had been struck from behind and stabbed.

Melqﬁesidic had been with the Mindanao team since January 1967
and had worked continuously at the Camp Dunque station where he was well
known by the local people. »

His jurderer is known but has not been apprehended. It is assumed
that he has joined one of the bandit bands roaming the hills.

Our MAPS people have all worked in lonely and dangerous places and
have taken the risks that go with biological research in the forests and
fields of Asia. It is with deep regret that we must report the death of this

promising young man who was engaged in biological studies in an area where
such sophisticated activities are not understood by the local people.




FOREWORD

This is the sixth annual report related to the operation of the
Migratory Animal Pathological Survey in Eastern Asia. - The program be-
gan late in 1963 and the First Annual Report, 1964, summarized the
organizational work and presented a checklist of Asian birds which has
continued to be, with some additions and alterations, the list under which
the field observations have been recorded and filed. The 1965, 66, 67 and
68 Annuals presented summaries of reports from the responsible investi-
gators of participating organizations, listed the species ringed and
recoveries received and presented data from the ectoparasite and haema-
tozoa studies. This present report summarizes the ringing for 1969 and
the accumulation of band recoveries. The haematozoa studies are to be
reviewed later.
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MIGRATORY ANIMAL - PATHOLOGICAL SURVEY

ANNUAL PROGRESS REPORT

1969
PART 1
BIRDS BANDED IN 1969

INTRODUCTION

During 1869 the field teams of Korea, Japan, Taiwan, Philippines,
Thailand and Malaya continued operations at the reduced scale permitted
by the réduction in funds that were available to them. Additional
agsistance to the Bombay Natural History Society by the Smithsonian
Institution permitted them to increase their activities and more birds
were ringed by this group than by the others. The Indonesian field
work continued at a rate equal to that of 1968.

The MAPS program of ornithological research related to medical
problems and the epizoology of zoonoses infections has continued for
nearly seven years. Peak efforts were in 1966 and 1967 when thirteen
teams were in operation and were fully staffed and fully trained. With
the reduction in funds in 1968 and 1969 staff and field work had to be
reduced and many of the trained personnel turned- to other efforts.

Although the primary objectives bf the MAPS program did not in-
clude the training of Asian scientists it was realized that the maximum
penefits toward continued biological and medical research in Asia
would be derived by stimulating Asian students to continue their formal
educations. Many students have made use of the results of their field
studies for theses for advanced degrees. In Korea five of the students
working with MAPS were conferred Master of Science degrees by
Kyung Hee University, and one received his Ph. D. degree irom Kyushu
University in Japan. Four of the participants in the work in Taiwan,
including the team leader, are now in the United States attending
Universities for their advanced degrees. A Ph. D. and a M. 8. degree
were gint at the University of Malaya for work related to the MAPS
program, one of the team leaders in India is seeking an advanced
degree in United States and two of the staff members at MAPS head-
‘quarters i:n Thailand are also seeking advanced degrees in U. S, institutions.
Ten Masters degrees and three Ph. D. from one small research program
speak well for the quality and energy of the staff engaged and the quality
of their work.



The 1969 Annual MAPS conference was held in December at the
Bharatpur Bird Sanctuary in Rajasthani, India in conjunction with a
meeting of the Asian Branch of the International Committee for the
Preservation of Birds. (Fig. 1). Team leaders discussed their work
for 1969 and attended demonstrations of the banding work being done
iy the Bombay Natural History Society team working there, |

of field work since continued reduction in funds for 1970 will necessitate

The most important discussions centered around the phasing out
S. Army

the closing in 1970 of nearly all field studies under support by U,
R & D Group (F.E.) :

BIRD BANDING IN 1969

The year 1969 was a very successful one for the field teams. Inspite
of reduced funds permitting fewer days of field work the total for the year
again passed 100, 000 birds. The year by year results for each cooperating
institution are given in Table 1. Four groups have ringed more than
100, 000 birds; Kyung Hee University, Korea, under the leadership of
Dr. Won; Tunghai University, Taiwan, under Dr. Alexander and Mr,
Severinghaus; SEATO Medical Laboratory and the Applied Scientific
Research Corporation of Thailand, under Mr. Ben King and Mr. Kitti
Thonglongya; and the University of Malaya, under Lord Medway. The
joint operations of field teams in the Philippines under Mr. Alcasid and
Dr. Rabor also passed 100, 000 birds. : i

The results of the field work for 1969 are summarized by farﬁpﬂies ‘
in Table 4 and the list of species ringed given in Table 5. The total effort
from 1963 through 1969 has resulted in the marking of 953, 663 birds of
1, 108 species. It is estimated that 2, 000 species of birds are in Asia
east of the Ural Mountains so that, even with the inclusion of India’s
extensive fauna in our now outdated check list, more than half of the
species in this vast land mass have had birds ringed. |

The 725 species banded in 1969 compares favorably with the results
of previous years. (Table 5). Each year many unbanded species have
been added to the list and many species previously ringed have nogt been
caught. Opportunity and interest of the field teams have accounted for
these. Each year some species have been ringed which have failed to
be captured again. These have totalled 205 species with the distrubution
as follows:
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Year =~ No. Species Total Birds

1964 31 296
1965 35 455
1966 14 - 332
1967 27 : 56
1968 61 486
1969 37 . 151

Total 205 1776

This involves 18% of the species handled but less than . 2% of the
birds. :

The accumulative effect of the ringing continues to be evident.
Many species now fall in the category of more than a thousand banded.
‘Table 2 illustrates this progression from year to year. As would be
expected there has been a leveling off in the various categories with
reduced effort and because the easy to catch species still receive the
most attention. Thirteen species have now been ringed in numbers greater
than 10, 000. These are shown in Table 3 and although they make up only
1, 1% of the species they include 63% of the birds that have been ringed.

TABLE 2: The Numerical Relationships of the Number‘..of Banded
Birds and their Progression from Year to Year.

Percent of Species in this Category vased upon
accumulated totals.

Number Banded 1965 - 1966 1967 1968 - 1969
1 12.9 11.7 9.7 8.8 9.2

2-10 31.1 29.8 - 27.0 25.5 23.8
11-100 38.17 33.4 32.8 31.5 31.0
101-1000 14.6 19.8 . 23.8 26. 1 26. 8
1001-10000 2.2 4.7 5. 4 6.8 7.8
10001-over .4 .6 1. ¢ 1.1 1.1



TABLE 3: Species Banded in Numbers Greater than 10, 000 Individuals.

Species No. Banded % of Total

House Swallow 260878 27.3 At Roosts

Rustic Bunting 63663 6.6 As passage migrants
in Korea

Chestnut Bunting 47691 5.0 As passage migrants
in Korea

Yellow Wagtail 41631 4,3 At Roosts

Brown Shrike 35073 3.6 As passage migrants
in Taiwan

Pied Wagtail 26581 2.7 At Roosts

Chestnut Munia 23045 2.4 At Roosts in S. E. Asia

Black-faced Bunting 21436 2.2 As passage migrants
in Korea and Roosts
in Taiwan

Black-crowned Night Heron 19030 1.9 At Breeding Colonies

Yellow-vented Bulbul 18727 1.9 At Roosts and Breeding
Areas

Little Egret 17969 1.8 At Breeding Colonies

Tree Sparrow 14826 1.5 In Cities

Cattle Egret 10708 1.1 At Breeding Colonies

Total 601258 63.0

Most of the teams have approached their field work in two ways,
1. repetitive banding at selected sites; and 2. exploratory banding in
various habitats. At the sites where they have done repeated ringing
many species have been recaptured. These repeats and returns furnish
us with excellent survival records and the analysis of these will be the
subject of a later report. By the end of 1969, 551 species had been
handled 39, 422 times. The total of birds handled only once plus those
taken more than once is 993, 085, almost the million birds that was hoped
for total. These 551 species make up 49. 7% of the total species and 4. 1%
of all birds ringed.
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'MIGRATORY ANIMAL PATHOLOGICAL SURVEY
ANNUAL PROGRESS REPORT

1969

PART I'I-
MIGRATION IN ASIA AS SUGGESTED BY REPORTED

: RING RECOVERIES.

HISTORICAL BACKGROUND

At the inception of the MAPS research program paramount before
it was the question "What are the migration routes or flyways of Asian
birds”. No one really knew what the migration routes were. Historically
a number of ornithologists have proposed routes based upon observations
of migrants in flight, arrival and departure dates, . and lighthouse kills.
But a body of information pmpomtmg population orlgm or destinations
was not avaﬂable . :

(1)

In 1931 Tugarinow brought together the information that he had
concerning the movements of birds of northern Asia. ' He describes eight
routes which he shows unnumbered in Fig. 2. In this he ignores the
routes from Asia into Japan and south to the Philippines. He may have
been unaware of the ringing results in Japan. The routes that he suggested
were based mainly on ko(m;m flights of species over long distances.

: 2

Ohver L. Austin after reviewing Japanese ornithological
literature with the help of Dr. Nagahisa Kuroda described the migration.
routes of the commercially valuable song-birds(fringillids and turdids)
inte Japan. His figure (Fig. 3) is basically correct and he describes
these routes, '"The first is the Thrush-Brambling flight, centering in
the Fossa Magna across central Honshu. The second is the Bunting flight,
terminating in the highlands of northern and eastern Honshu. The birds
of the Thrush- Brambling flight are raised in the vast inland steppes
between Lake Baikal, the Taimyr Peninsula, and the Lena River. In
autumn they move southwa,rd and gather on the north shore of the Japan
Sea along the Russ1an Alta1 north of Vladlvostok From there they cross.

{1y Tugarmow Von A. 1931. Die Wanderungen der Nordas1at1schen
Vogel. Der Vogelzug. 2:55-66. (German) : .

{2) Austin, Oliver L. 1947. Mist netting for birds in Japan. General

Headquarters Supreme Commander for the Allied Powers. Natural
Resources Section. Report No. 88. Tokyo
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'Fig. 2. Asian bird migration routes as illustrated by Tugarinow, 1931

the Japan Sea and land on the north coast of Honshu between southwestern
Niigata and Fukui prefectures.' This flight still comes to Japan each fall
for thousands of these birds have been observed arriving on the slopes of .
the westward facing foothills early in October mornings. 'They cross
Honshu via the Fossa Magna and disperse for the winter along the south
coast ofHonshu, Shikoku, Kyushu and as far south as the Ryu Kyus. One
branch of this flight spreads eastward, visiting Tochigi prefecture in
large numbers. "
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"The Bunting flight originates in extreme north-eastern Siberia,
from the Sea of Okhotsk and the Kolyma River eastward to Bering Straits.
One part of this flight reaches Hokkaido from Sakhalin. The other follows
down Kamchatka and joins the first in Hokkaido via the Kurils. It then
crosses Tsugaru Straits, and comes down the mountains and both shore-
lines of Northern Honshu to Niigata and Chiba where it disperses to winter
in small groups in the coastal areas from Sendai to Kyushu. " ‘

Although we know that these flight routes exist we 'still have very
‘little information to confirm them. 169, 000 fringillids have been ringed,
the great bulk of them in Korea with an adequate sample from Japan and
Thailand, but there are no records to show that the flight crosses from
Korea to Kyushu and on south to Taiwan. What we do have suggests that
Korean passage birds winter in Taiwan and mainland China with Some
spill over into South East Asia. No recoveries are available, except one
Hawfinch and one Black-faced Bunting to tell us where in Siberia these
flights originate. |
| (3)

" During the same period Austin and Kuroda reviewed the duck
migration to Japan and summarized the results of the ringing that had
been done during the period 1924-42 when 19, 000 ducks of 14 species
were ringed with an 18% recovery. The majority of these recoveries
were from birds killed in Japan. Significant recoveries outside of Japan
have been included in our summary here. . From his data Austin drew a
map of duck migratory routes into Japan (Fig. 4) and from it it is evident
that he lacked any inforiation concerning the origins of the duck popula-
tions in Eastern Siberia. His arrival dates are shown in Fig. 6. The
results of subsequent ringing in Japan, Siberia, and India have added
greatly to our knowledge of duck movements in Asia and are dissussed
below.

(3) Aus_tin,)” Oli_fVef L 1949. Waterfowl of Japan. General Headquarters
Supreme Commander for the Allied Powers. Natural Resources
Section. Report No. 118. Tokyo ’
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MAIN CONCE NTRATION AREAS

OF
WATERFOWL WINTERING IN JAPAN

- Zone I 4
Mom flights arrive 5 Sep — 15 Oct

| Zone I {
Main flights arrive 10 Oct— IS5 Nov & :

ZoneI¥ o v ¥
Main flights arrive ‘ N - .o g
100¢ct — 30Nov

- Zone I
Mom flights arrive 20 Oct—30 Nov

o

Fig. 5. Arrival dates of waterfowl entering Japan, from Austin 1949
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(4)

Hachisuka and Udagawa continued the discussion of bird migra-
tion in Eastern Asia and extended the routes on into China, Formosa and
the Philippines. Their map of migration routes is reproduced in Fig. 6.
They recognized nine paths across eastern China and along the continental
shelf and list some birds as using or being represented in these flights.
What they show in the map as 10 and 11 are the southern and northern
boundaries of certain groups Hachisuka describes' their routes as follows:

Route 1. - From Japan through the Ryu Kyus to Formosa and the
' Ph111pp1nes

Most Japanese m1grants, including swifts and shorebirds.
Most travel the length of Taiwan along the lowlands of the
West side, : ,

Route 2. From Japa_n, through the Ryu Kyus, avoidi’n‘gTaiwan,, passing
- through Orchid Island on to the Philippines.

Red-cheeked Myna
Ruddy Kingfisher
Brown Hawk Owl -
Route 3.  From Kyushu across the East China Sea to China..
Crowned Willow Warbler  Siberian Blue-tail
Broad-billed Roller - -Short-eared Owl
Schrenck's Little Stint ~ Grey-headed Lapwing
Route 4.  Through Korea and North China to Southeast China.

Many species.

Route 5. Coastal migration along the shores of the eastern bulge of
China.

‘Most water birds, shorebii'ds, waders.

Route 6.  The short hop across the Straits from mainland China to
Formosa and on to the Phlhppmes :

Brown Shrike Bush Warbler
Grey-backed Thrush Many others.

(4) Hachisuka, Masuaji and Udagawa, Tatsuo. 1950. Contributions to the
ornithology of Formosa, Part 1. Quart. Jr. Taiwan Museum. 3:187-280
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Route 7.  South through East-central China and south-west into Indochina.

House Swallow
Chestnut Bunting
Brown Shrike

Route 8. Birds from Japan moving across eastern Chma join Route 7
into Indochina.

A Japanese banded Black-crowned N1ght Heron is beheved
to have taken this route. 4

Route 9. From South China northward across the straits to Formosa.

Tropical species that get this far north
Blue-winged Pitta
Water cock

The significant thing that he shows, but which he fails to stress is
the crisscrossing of routes within this area. His descriptions are vague
and the species involved even vaguer, but he and Udagawa well understood
the mass of avian movement that progresses through eastern Asia from
Japan to Indochina and the Philippines.

Without cooperation from China further clarification of the routes
within eastern China has not been possible, but there are now numerous
records of ringed birds taken in the coastal and inter island routes.

On the basis of distribution and the observation of migrants
Hachisuka and Udagawa further clarified the moveme(ﬂ')s of migrants bet-
ween Japan and Formosa in their discussion of 1953. Their chart of
these flights is given as Fig. 7

In this figure Hachisuka indicates six routes of movement out of
the Japanese Archipelago.

Route 1. From Kyushu across the East China Sea to the delta of the
Yangtse River.

Japanese summer residents that use this route and do not
go down the Ryu Kyus are listed as follows:

(5) Hachisuka, Masuaji and Udagawa, Tatsuo. 1953. Contribution to the
ornithology of the Ryu Kyus Islands. Quart. Jr. Taiwan Museum.
4:141-279
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Ashy Minivet Paradise -Flycatcher
Brown Flycatcher Japanese Blue Flycatcher
Crowned Willow Warbler Great Reed Warbler
Ven Schrenck's Reed Warbler Siberian Ground Thrush

Grey Thrush Stonechat

Siberian Blue Robin Red-rumped Swallow
House Martin ~ Blue-winged Pitta
Broad-billed Roller - ’ Common Cuckoo
Blyth's Cuckoo Little Cuckoo

Von Schrenck's Bittern
Route 2. From Japan along the Ryu Kyus to Taiwan.

The follewmg make use of this route, but only those starred
use it almost exclusively, the remamder use Route 1 as well.

Grey Starling ‘ *Violet-backed Starling

Pied Wagtail - Narcissus Flycatcher

Arctic Willow Warbler “*Brown Thrush

Dusky Thrush- House Swallow
*Gray-faced Buzzard *Red-necked Phalarope

Green Sandpiper o Wood Sandpiper

Wandering Tattler - Common Wh1mbrel

Rufous-necked Stint - Woodcock

Swinhoe's Snipe : Grey Plover

Pacific Golden Plover Mongolian Plover

Route 3. This bypasses Formosa and goes south through Orch1d Island
: to the Phl.hppmes :

Violet-backed Starling Ruddy Kingfisher

Brown Hawk Owl - Grey-faced Buzzard
Route 4. From Amami- Oshima some birds turn south to the Boridono

Islands and on to the Philippines.

Large-billed Crow (?) Rook (?)
Ruby-throat House Wren
Sparrow Hawk o Intermediate Egret
Von Schrenck's Bittern Australian Curlew
Temminck's Stint Latham's Snipe

(We believe that the Cattle Egret may also take this route. )
Route 5. Hachisuka feels that some species move across the Straits

between China and Taiwan, but do not go further north into
the Ryu Kyus.
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Jackdaw Tristam's Bunting
Richard's Pipit Petcnora Pipit
Pied Wagtail (sub-species leucopsis)

Brown Shrike (sub-species Iucionensis)

Purple Heron " Pond Heron

Route 6. - There may exist an overseas route between the Seven Islands
of Izu (the Izu Cham) and the Ryu Kyus Birds that appear to
use this route are.

Narcissus Flycatcher (Muscicapa narcissina jokuschima)

Greater Crowned Willow Warbler (Phylloscopus occipitalis
- ijimae)

Brown Thrush (Turdus chrysolaus celaenops)

Japanese Robin (Erithacus akahige tanensis)

Because of political isolation, Chinese biologists have been unable( )
to assist in this study of bird migration. Cheng in his (nSonograph, 1963,

reviews bird migration and refers to his paper of 1955’ (which the author

has not seen). He admits that migration through China is not well known.
In spite of official interest in birds, as evidenced by his monograph on
their economic values, bird ringing to learn more about their movements
has obviously not been authorized. It has been permitted in North Korea

- and MAPS personnel have trapped some North Korean birds, but no China
marked birds have been reported. :

The routes that Cheng describes are shown in Fig. 8. He does not
list the birds that use these flyways and he lumps all of the mainland routes
into one system. He considers the route from the Philippines through
Taiwan into Korea and Japan as seperate one. Because of the arid and
inhospitable areas of western China, which he divides into two faunistic
regions, Mongolia-Sinkiang and Tsinghai-Tibet, the migrants leaving
South East Asia are forced to swing eastward over more hospitable _
environments and then back westward as they work north of the 38th. pa-
rallel.

[ e e e

(6) Cheng, Tso-hsin. 1963. China's economic fauna: birds. Science
Publishing Society, Peiping. 694 pages. (Chinese)

(7) Cheng, Tso-hsin and Li, Kuei-yuan. 1955. The migration of seasonal
birds in China. Sheng-wu-hsueh T'ung-pao (Bulletin of Biology) 11:23-26.
(Chinese)
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Fig. 8. Migration routes in Easfern China as figured by Cheng, 1963

(8) - 9

Dorst using the data presented by Moreau discusses the criss-
crossing of migration paths in Eurasia. Moreau found that 37 species
which bred in western Siberia were found wintering in India, 33 went to
Africa and that 10 species overwintered in both India and Africa. There
were no data to determine if there were different populations of the same
species using the several migration paths. Figs. 9 and 10 illustrate this
material. ' '

(8) Dorst, Jean. 962. TTle'migration of birds. Wm Heinemanh Ltd.
London. 470 pp. (pp. 93-96) '

(9) Moreau, Reginald E. 1952. The place of Africa in the palaearctic
migration system. Jr. Animal Ecology. 21:250-271
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Fig. 9. Migration of Lanius cristatus- collurio, now considered

separate species, as illustrated by Dorst, 1962.
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-Fig. 10. The apparent migration routes of the Wheatear as illy
. by Dorst, 1962, - '
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(10)

In 1956 Kuroda  published an excellent volume on bird study for
school children. Fe revised it in 1962 and included the chart of Asian and
West Pacific mi‘graticzn routes shown in Fig. 11.

‘ 11) '

In 1958 McClure  reviewed the information available to him and
attempted to draw migration routes of the Fa(‘ I;Iast. This was modified
“and included as a figure in the MAPS Manual 12) pig. 12. '

. RECOVERY RECORDS

 The present discussion covers the recovery records of 2623 birds
of nearly 200 species. The distribution of these recoveries is shown in
Table 6. The largest body of information that has accumulated for one
species is that of the H~use Swallow More than 300 have been recovered
at a distance from the point of banding and more than 12, 000 have been
recaptured by the original banders. At the MAPS conference for 1969 the
Responsible—lnvestigators voted to compile a monograph on the House

Swallow in Asia in which the results of these retrappings will be discussed.

The addition of the studies of the Bombay Natural‘f_\Histoijry Society
to the MAPS data has greatly increased the information concerning the
movements of ducks. ' - \

(10) Kuroda, Nagahisa. 1962.  Bird study. Shogakukan. 157 pp.
(in Japanese) S

(11) McClure, H. Elliott. 1958. Bird migration in the Far East and its
zoogeographical implications. Proc. Centenary and Bicentenary
Congress of Biology, Singapore. pp. 144-153 '

- (12) McClure, H. Elliott. 1966. . An Asian bird-banders manual. Migra-
tory Animal Pathological Survey. 157 pp.
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Fig. 12. A compilation of Eastern Asian migration routes as illustrated

by McClure,.1966.
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The data concerning the ardeid movements have also become sufficiént
to be analysed. These three groups are discussed here. ' ' ‘

As mentioned in an earlier report (1966) the factors affecting the rate
of recovery and the reporting of these recoveries in each country are
diverse; number of birds ringed, literacy of the population, traditions or
taboos, the type of government, the amount of advertisement about band-
ing, etc. It is probable that all of these factors act equally on all recovered
birds in any one country. Therefore the one factor which is variable and
which probably plays an important part relative to recoveries and report-
ing is the actual number of ringed individuals in the bird population. It is
plausible to assume that with an equal number of migrants from two
regions the number of reported recoveries would be directly proportional
to the number banded in these regions.. Based upon this assumptioh the
number of recoveries have been weighted by the factor of the number
originally ringed and percentages of the migrant populatibns determined
from these.

BOUSE SWALLOW-

More than 260 thousand House Swallows have been ringed. When
arranged by recoveries from five degree squares of latitude and longitude
there have been 200 recoveries from squares at a distance from and out-

- side of the five degree square in which they were ringed. -

 There are two groups of ringed swallows, those ringed within their
breeding range (mainly Japan and Korea during this study) and those ringed
as passage migrants or winter residents (Taiwan, Malaya, Thailand) ‘

~ Two pictures of swallow migration is Eastern Asia are beginning to
appear suggesting that there are two main streams or flyways.

One hundred thousand swallows were banded in Thailand and 77, 000
in Malaya. Although a vast popylation of swallows overwinters in Thailand
there are also great numbers that move further south. Seven Thai marked
birds were recovered in Malaya and seven Malayan marked birds were
recovered in Thailand. Tn each instance these recoveries must be ignored
since they were passage migrants. Sixteen foreign marked birds were
found within the flocks roosting at Bangkok and Nakornsawan in Thailand;
seven from Malaya, one from Taiwan, and eight from Korea. ' Slightly more
birds were ringed in Taiwan than Korea and weighting these figures indicates
that there were 10 Taiwan birds to 90 Korean birds. Of the four birds |
recovered in Taiwan, by a similar correction method, it was indicated
that half of the passage migrants were from Japan and half from Korea.,
This would make a further correction of 5 Japan origined birds to 95 Korea
ones in the Thai populations. : ' o
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There were 12 recoveries in Malaya, seven from Thaﬂand (which must
be 1gnored) one from Taiwan, three from Korea, and one from Japan.
Altering these figures to correspond with members ringed , the population
appeared to be made up of 13% Taiwan birds, 44% Korean, and 43% Japanese.
Again allowing for an equal division of Taiwanese birds between Korea and
Japanese, it is suggested that the Malayan population is of half Japanese
and half Korean origin.

Nibeteen recoveries came from the Philippines where the bird does
not overwinter in such immense flocks as in Thailand or Malaya. Only
about 2, 300 swallows were ringed in Palawan and less than a hundred in
Luzon or in Mindanao. These Philippine recoveries when corrected for
the number ringed indicated nearly equalnumbersfrom Taiwan, Korea
and Japan. Altering further from Taiwanese data places the birds moving
into the Philippines as about equally divided between Korea and Japan.

The two recoveries from Borneo have been of Korean marked birds.

Thirty-five thousand swallows were ringed in Taiwan and these were
passage migrants, As given above, only four foreign marked birds were
recovered. : ‘

Nearly 32, 000 swallows were banded in Korea. Much of both North
and South Korea lies within the five degree square 35 x 40 N and 125°x 130
E. Within this square there were 105 recoveries, 15 from Malaya, 86 from
Tha.ﬂand, and 4 from Taiwan. After altering these figures the population
appears to be made up of 16% birds that overwintered is Malaya and 74%
that overwintered in Thailand. There is a further error here =ince seven
Malaya marked birds were caught in Thailand. These among several
thousand birds that repeated locally indicating winter residency (to be
discussed in a later report)

Swallow concentrations are less in evidence in Japan where much of
the ringing was of nestling birds. Eleven thousand were ringed and only
one recovery was reported, this bird from Malaya.

To the north of Korea and Manchuria the swallow populatmn spreads
westward. From the southern borders of Siberia between 50'and 55 N the
Malayan and Thai birds ranged from 105 to 140 E. Forty-two recoveries
were reported from the vast area; 5 from Malaya, 35 from Thailand, and
one each from Taiwan and Korea. The corrected figures indicate that the
population was made up of 18% from Malaya, 74% from Thaﬂand, and 6%
each from Korea and Taiwan.
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For the purpose of this discussion we have ignored the fact that
yast numbers of swallows breed throughout China. Cheng (1969) reports -
that they breed throughout mest of China, but he does not give any in-
dication of population densities. What proporticn of the Malayan and
Thai flocks is made up of birds of Chinese origin can only be conjectured.
However, this does not alter the fact that we can now draw two great
flyways used by these eastern Asian Swallows. Fig. 13 presents the
flyway that is apparently used by most of the birds breeding in Korea and
Siberia that overwinter in Thailand and Malaya. There may be a spillover
from this route into Japan, but the one recovery there could have used
the island route. Fig. 14 presents the two flyways apparently used by
birds of Korean and Japanese origin.  There appears to be a great pincher's
movement here with the bulk of the Japanese birds moving south along the
islands and into Borneo and Malaya. Korean birds apparently use both
the island route and that of Eastern China. The lack of recoveries in
the Philippines of birds ringed in Malaya or Thailand suggests that the
"pinchers' is a circuit and that swallows coming south through the _
"Philippines may go north through South-East Asia and China. One bird
ringed in Palawan and recovered in Viet-nam lends credence to this.

THE ARDEIDS

- Nineteen species of ardeids have been banded with a total of more -
than 51, 000 individuals. The bulk of these have been nestlings of R
Egretta and Nyeticorax. Colonies of mixed species have been under
study in Eastern Siberia, Korea, Japan, Taiwan, Malaya and-Java.
Russian biologists ringed extensively at Lake Khanka in Eastern Siberia.
Several small colonies were found in South Korea and |, 900 birds marked.
The large colonies in the vicinity of Tokyo provided the source of 16, 000
birds, and several large colonies were used in Taiwan with a total of .

19, 000 ringed. Recoveries have been reported from all of these sources.
A large colony of Nycticorax in Malaya (7, 000 ringed) and a mixed colony
in Java (6, 000 banded) have yielded only local recoveries. All of the 1, 300
birds ringed in the Philippines have been individual birds caught by nets.
Three distant recoveries were reported from these

These populations appear to be made up of several genetic pools or
strains of migrants and non-migrants. Most ardeid species are to some:
extent migratory, from the almost sedentary Chinese Pond Heron to the
totally migrant Cattle Egrets. Migratory habits are unrelated to the
taxonomic groups in which the species is placed. Of the 502 recoveries
of ardeids 212 were at a distance from their source great enough to indicate
migration other than dispersal from their nesting areas. As yet no reco-
veries from the colonies in Malaya and Java. suggest that any part of the
population is migratory. - All have remained within five degrees of the -
colonies. '
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Fig. 13. Migration route of the House Swallows banded in Thailand and
Malaya. Figures indicate the number of recoveries from each five
degree square.
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Scale of Miles

Fig. 14 Migration routes of the House Swallows ringed in Korea, Japan
and Taiwan. Figures indicate the number of recoveries from eagh .
five degree square. :
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TABLE 7. TREE DISTRIBUTION OF ARDEID RECOVERIES

Place Wheré Ringed Number Ringed Recoveries % of Recovery by Area

Japan 16, 000 211 Japan 72.0
; o ~ Taiwan 2.3

Philippines 24.6

: At sea .9

Korea ' 1, 900 17 Korea 70.5
: ‘ Philippines 24.5

Taiwan 19, 000 162 Taiwan 16.0
: Japan 1.2
Philippines’ 81.4

Borneo .6

: ' ‘ ‘ Pulau Island 1.2
Philippines v i, 400 36 Philippines 88.8
’ Borneo 2.7

Taiwan 2.7

_ Japan 2.7

At Sea 2.7

Malaya 7, 000 ‘ 62 - Malaya 100.0
Java 6, 000 6 Java 100.0
Eastern Siberia Unknown 7 Korea - 14.2
Thailand 57.1

Malaya 28. 7

Again China is a stumbling block for a complete understanding of the
ardeid flyways. Table 7 lists the areas of recoveries for each ringed
population as percentages of those recovered. It is not necessary to
adjust these to indicate that the Philippines is the overwintering area for
Japan and Taiwan reared ardeids and for a segment of the Korean ones.
The flyway is obviously an inter-island one for several birds have been
reported from ships, and from islands as far at sea as Pulauy, Fig. 15.

Before China was sealed off earlier reports indicated that a segment
of the Japanese ardeid population reached south-eastern China for winter
ranges. This is probably also true of Korean reared birds.

No rings from Eastern Siberia have been reported to us from the
Philippines, but they may have been reported directly to Moscow. Four
recoveries in Thailand and two in Malaya indicate that mainland reared
ardeids are using the eastern flyway of China.
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Fig. 15. Migration routes of ardeids banded in Japan, Korea, Eastern
Siberia, and Taiwan. Figures indicate the number of recoveries from
each five degree square. :
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THE DUCKS

Duck banding under MAPS sponsorship ‘has been done only in India
and Japan. From the standpoint of duck distribution and migration these
would represent eastern and central populations of Eurasia. Since no
duck ringing was done in Pakistan, Burma, or Thailand the possibility
of intervening routes between those demonstrated by the central and

- eastern populations has not be investigated. Information from Russian
_ornithologists (correspondence) indicates that their records show a fly-
way across China into the Irawaddy and Brahmaputra valleys.

° Twenty species of ducks were ringed during these studies; 850 in
Japan and 10, 400 in India. The bulk of the ringing in Japan was-done in
the vicinity of Tokyo and that in India at the Bharatpur Bird Sanctuary.
Duck hunting in USSR is a popular sport for 259 of the Indian ringed ducks
were reported (2. 4%) and 43 of the Japan banded birds (5. 0%)

The recoveries from Bharatpur birds indicate that the ducks move
north through the east edge of West Pakistan, Jammu and Cashmere
nearly to the 40th parallel before they spread out in.a wide sweep across
northern Asia from 40 to 125 E longitude, a breeding range extending over
2, 000 miles. Those ducks originating from their wintering grounds in
Japan move north and disperse east and west. Like those from northern
India the dispersgal is more to the east. Their breeding range extends '
from 110 to 170 E. longitude with only a slight overlap with those from
India. This range is about five hundred miles less than that of the birds
going to Northern India. The distribution of recoveries, which reflects:
human populations and hunting pressures, are shown in Fig. 16.
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OTHER SPECIES

The MAPS 1968 Annual report lists recoveries of other sepcies.
These have been augmented by further recoveries in 1969. Summaries
of these by groups are in preparatlon and will be pubhshed at a later
date. : :

‘SOME SURVIVAL RECORDS

Thereiare now more than 40, 000 records in the files of individuals
of 551 species that have been captured more than once.  These provide
survival records on some species up to ten years (the date when ringing
 was first started in Malaya). _These data are be1ng complled and w111 be
prepared for later pubhcatmn :

Among the present records of band recoveries there are seven
species.recovered in numbers great enough to indicate rate of survival
unrelated to the period since the'bird was ringed. For example, of 428
Pouse Swallow adults recaptured or recovered 18 had lived more than
four years.- No percentage of survival can be given here as the length
of time" smce the b1rds were rmged 1s not given. Tables 8 and 9 list
these data. - ‘
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: MIGRATORY ANIMAL PATHOIOGICAL SURVEY
ANNUAL PROGRESS REPORT
1969
 PARTII
AVIAN -ECTQPAR‘ASITESV

INTRODUCTION

Identifications and descrlptlons of new spec1es contmue to accumulate-
and the number of ectoparasites or arthropods found on living birds has
now reached 200 genera and 352 species. These have been from more
than 12, 000 collections involving 863 species of birds. It is estimated
‘that there are about 2, 000 species of birds in Asia so this represents .
collectlons from 43% of the species. These arthropods are listed in
‘Table 10. This list includes the number of host families and species on
‘which each parasite was found. The list of hosts per spec1es of parasite
is under preparatmn and will be pubhshed later '

‘ ‘ In the 1968 Annual Report the ectoparas1tes for 739 species of birds
- were listed per hosts. This hst will be augmented by new data and
_ pubhshed 1n the near: future

o It is not known how a591duously the various field teams worked to
. obtain ectoparasites from each species of bird that they captured.  Con-

- sidering only those parasites identified to species there were 84 identifi-
-cations from 59 species of birds in the temperate areas, Japan and Korea,
- an average of 1. 42 parasite species per bird species. Among the seven

tropmal and. subtropmal stations there were 617 identifications from 404
bird species or 1. 53 per bird species. The largest number of identifica-
"''tion has been from Thai collections, 363 spec1es of pa.ramtes from 207
. species of birds, 1.75 per species. :
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TABLE 10. IIST OF ARTHROPODS COLLECTED FROM ASIAN BIRDS
AND THE NUMBER OF FAMILIES AND SPECIES UPON WHICH THEY
WERE FOUND. ' '

ACARINA
PROSTIGMATA
Species ' Host Family Host Species

CHEYLETIDAE
Ornithocheyla sp. 1 1

MESOSTIGMATA

RHINONYSSDAE

Mesonyssus psittaculae (Fam, 1962)
Ptllongssgs sp.

DERMANYSSIDAE ‘
Dermanyssus sSpp. 1 ' 1
D. hirundinis (Hermann, 1804) 4 5

Liponyssoides intermedius (Evans & T1ll
1964) 1 ' 2

ey
ek

MACRONYSSIDAE
Ornithonyssus sp. 1
0. bursa (Berlese, 1888) - 8
O. sylviarum (Canestrini & Fanzago, 1877) 12
Pellonyssus spp.

P. biscutatus (First, 1921)

P. reedi edi (Zumpt & Patterson, 1952)

P. trachyphoni Till, 1964

LAELAPIDAE

Echinonyssus nasutus Hirst, 1925

Androlaelaps disimilis (Asanuma 1953)

A. haydockj (Till, 1963)

A. crispus (Grokhovskaya & Nguyen-Huan-
Hoe, 1961) 1 1

o =
€O O GO GO TR GO

& o -

BN DO b
[

IXODIDES

ARGASIDAE
Argas sp. 2 2
A. (Argas) japonicus Yamaguti, Clifford,

and Tipton, 1968 1 1
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Species : ~ Host Family Host Species

A. (Persicargas) robertsi Hoogstraal Kaiser |
and Kohls, 1968 2 -2

IXODIDAE

Anblyomma spp

A. geoemydae (Cantor, 1847)

Dermacentor sp.

Haemaphysalis spp.

H. doenitzi Warburton and Nuttall, 1909

H. kutchensis Hoogstraal and Trapido, 1963
H. ornithophila Hoogstraal and Kohls, 1959
H. papuana Thorell, 1882

H. wellingtoni Nuttall and Warburton, 1907
Hyalomma spp.

H. narginatum subsp.

Ixodes spp.

I. granulatus Supino, 1897

L turdus (Scopoli, 1763)
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TROMBIDIFORMES

- MYOBIDAE .
Harpirhynchus sp. 1 1

TROMBICULIDAE
Blankaartia acuscutellaris (Walch, 1922)

Eutrombicula wichmanni (Oudemans, 1905)
Helenicula kohlsi (Philip and Woodward, 1946)
H. lanius (Radford, 1946)

H. scanloni Domrow and Nadchatram, 1964
H. simena (Fsu and Chen, 1957)
Leptotrombidium spp.

akamushi (Brumpt, 1910)

arenicola Traub, 1960 v

arvina (Schluger, et al, 1960)

hodense (Gunther, 1940)

dehense (Walch, 1922)

elisbergi Traub and Lakshana, 1966
keukenschrijveri (Walch, 1923)
lanceolatum (Womersley, 1952) _
nakatae Nadchatram and Traub, 1964
rapmundi Nadchatram and Upham, 1966
scanloni Traub and Iakshana, 1966
scutellare Nagayo, et et al, 1966
subintermediu um Jameson and ‘Toshioka, 1954
sylvestre (Audy and Traub, 1950)
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‘Species Host Family Host Species

Lorillatum sp. 1 1
Mackiena (Tinpinna) migratoria Nadchatram
and Wilson, 1969. '
Neoschoengastia spp.
N. heynemani Nadchatram and Upham, 1966
N. longipes Nadchatram, 1967 .
N. solitus Nadchatram, 1967
Neoschoengastoides spp.
Neotrombicula sp.
Odontacarus audyi (Radford, 1946)
Schoengastia dartevellel Vercammen- Grandjian,
1958 ‘
S. rectangulare (Womer sley, 1952)
S. vieta Gater, 1932
Siseca rara (Walch, 1923)
Trisetica melvini (Traub and Evans, 1950)
Toritrombucula sp..
"I, asa Nadchatram, ‘1967
T. densipiliata (Walch, 1922)
Trombicula megaderma Vercammen-Grandjian
and Nadchatram, 1963
T. uphami Nadchatram, 1967
Waichiella oudemansi (Walech, 1923)
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- SARCOPTIFORMES

EPIDERMOPTIDAE
Strelkoviacarus spp. 4 4
Dermataphagoides sp. 1 1

ANALGIDAE
Analges spp. 25 88
Anhemialges spp. 29
Anisodiscus spp.
Berlesella spp.
Dicamaralges sp.
Hemialges spp.
Ingrassiella spp.
Leptosphyra spp.
Megninia spp.
Megniniella spp.
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Species

Mesalges Spp-
Metanalges Sp.
Pandalura Sp.
Petitota sp.
Protalges Sp.
Pseudalloptinus Sp.
Psoromorphus Sp.

Pteralloptes sp.

Radfordalges spp-

Therisalges Spp-
)_qualg,s spp.

PTEROLICFIDAE

Coccyhchus spp

, Corac1acarus sSpp-
Fal_c_uhfer spp
Gabucinia spp-
Grallobia spp.
Grallolichus spp.
}_I_y_r_n_enolobus Spp-
Membranolobus sp.
Mouchetia spp.
Pterolichus sp.
Pteronyssoides spp-
Pteronyssus spp.
Ptiloxenus sp.
Xiphiurus sp. .

AVENZOARIIDAE
Avenzoaria Spp.

PROCTOPHYLLODIDAE
Allanalges spp.

A. podagricus (Trouessart, 1899)
‘Ardeacarus sp.

lgjcentralges spp.
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10 26
1 1
1 1
1 1
1. 1
1 1
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3 5
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11 22
1. 1
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3 8
3 -6
2 2
1 1
5~ 13
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14 28
21 74
1 . |
1 3
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2 3
1 1
1 1
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‘Species Host Family Host Species

Bicentralges caulatus Orwig, 1968

B. coalitus Orwig, 1968

B. discinctus Orwig, 1968

B. vebulla Orwig, 1968

B. leiophyllus (Gaud and Mouchet, 1957)
B. longivasatus Orwig, 1968

B. miscellus Orwig, 1968

B, orientalis Orwig, 1968

Brephosceles sSpp.

B. charadrii Dubinin, 1951

1
1
2
1
2
1
2
2
2
‘ 1 .
Calcealges “Spp. 7 . |

1
1
1
1
3
6
2
1

2

C. cyathoplax Gaud, 1952

C, malayensis Orwig, 1968

C. montanus Orwig, 1968

C. yunkeri Gaud, 1962

Hemicalcealges Spp.

Monojoubertia Spp.

Neocalcealges Spp.

N. angustus Orwig, 1968

N. cuspilobug Orwig, 1968

N. emarginatus Orwig, 1968 1
N. inauditus Orwig, 1968 1
N. segregatug Orwig, 1968 1
Proctophyllodes Spp. : 28 - 12

P. anthi Vitzthum, 1922

‘ateri Fritsch, 1961 ,

capensis Atyeo and Braasch, 1966
capitatus Atyeo and Braasch, 1966
ceratophyllus Atyeo and Braasch, 1966
cotyledon Trouessart, 1899
curtiphyllus Atyeo and Braasch, 1966

1
1
1
1
1
4
1

glandarinus (Koch, 1841) 2
hylocichlae Atyeo and Brausch, 1966 2
1

1

1

1

1

1

1

1

1

1

leptocaulus Gaud, 1957

mcclurei Atyeo and Braasch, 1966

megaphyllus Trouessart, 1885
motacillae Gaud, 1953

musicus Vitzthum, 1922

rebeculinus (Koch, 1841)

stachyris Atyeo and Braasch, 1966
stenophyllus Gaud and Mouchet, 1957
stylifer (Buchholz, 1896)

troncatus Robin, 1877

191010t ke i g o g g o'l g

120



Species Host Family * Host Species

P, vitzthumi Fritsch, 1961
P. weigoldi Vltzthum, 1922
Proterothrix sp.
Eseudalgeg sp.

Pterodectes spp.
Pterophagus sp.
Thysanocercus spp.
Trouessartia spp.
Uniscutalges sp.

P. vassilevi Atyeo and Braasch, 1966
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 FREYANIDAE
-Dermonocton sp.

Freyana sp.
-Kramerella sp.

o
fay

VEXILLARIIDAE
Qustaletia sp.

Pterocolurus sp.
Vexillaria sp.

Fed ek fd
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' INSECTA
COLLEMBOLA -
ENTOMOBRYIDAE

Lepidocyrtus sp.
Entomobrya nivalis Linnaeus

-
bt

ISOTOMIDAE :
Isotomurus palustiris Muller 1’  1

MALLOPFAGA

PHILOPTERIDAE
Acidoproctus emersoni Timmermann, 1962
Alcedoecus sp.
annulatus Ansari, 1956
constrictus Tendeiro, 1965
incisus Tendriro, 1965
latigenitalis Eichler, 1944
mystacinus (Nltzsch 18686)
lcedoffula spp.
alcedinis (Denny, 1842)
ceycis ceycis Tendeiro, 1967
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| Species Host Family Host Species

Anaticola anseris (Linnaeus, 1758)
A. crassicornis (Scopoh, 1763)
Anatoecus sp.
Ardeicola sp.
A. expallidus Blagoveshtchensky, 1940
A. lepidus (Nitzsch, 1866)
Auricotes sp.
Bruelia spp. 2
. daumae (Clay, 1936)
domestica (Kellogg and Chapman, 1899)
fulmeki Eichler, 1957
landarii (Denny, 1842)
gracilis iBurme1ster, 1838)
juno (Giebel, 1874)
kratochavili Balat, 1958
saliemi Ansari, 1957
straminea (Denny, 1842):
- Buceronirmus sp.’
B. albescens (Plaget 1890)

w@@@wwwwu

Bucerophg.gps forcmatus (Nltzsch 1874)
Capraiella subcuspidata (Burmeister, 1838)
Carduiceps sp.

C. cingulatus (Denny, 1842)

C. fulvofasciatus (Grube, 1851)

C. meinertzhageni Timmermann, 1954

C. zonarius (Nltzsch_, 1866)

C. gg1marae51 Tendemo, 1962

C. mjobergi Eichler, 1943

C. turturis (Uchida, 1917)

Craspedorrhynchus sp.

C. aquilinus (Denny, 1842)

pachypus (Giebel, 1874) ,

platystomus (Burmeister, 1838)
spathulatus (Giebel, 1874)

Cuclotogaster sp.

C. cinereus (Nitzsch, 1866)

Cuculoecus sp.

- Cummingsiella aurea Hopkins, 1949
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Species - - Host Family . Host Species

Degeeriella spp.
D. beaufacies Ansari, - 1955

D elani Tendeiro, 1955
D. fulva (Giebel, 1874) _
D nigus frater (Piaget, 1880)

regalis regalis (Giebel, 1874)
D. rufa rufa (Burmeister, 1838)

Emerson;ella halcxoms Tendeiro, 1960
Talcolipeurus suturalis (Rudow, 1869)
Falcolius samarensis Clay, 1956

Fulicoffula personata Emerson and Price, 1967

Ggmogotes spp.
Goniodes sp.

G. astrocephalus (Burmeister, 1838)

G. curvicornis (Nitzsch, 1866)s

G. dentatus 1Rudow, 1870)

G. indicus (Kellogg and Paine, 1914)

G. Qrocessus Kellogg and Paine, 1914

Halipeurus sp.

H. angusticeps (Piaget, 1880)
Lipeurus sp.

L. introductus Kellogg, 1896
Lunaceps spp.

L. faicinellus Timmermann, 1954

L. hglophaeus Timmermann, 1954

I. numenii phaeopi (Denny, 1842)

L npumenii lissmanni Timmermann, 1954
Merogoecus 8p.

M. capri Conci, 1941

M. _Smithi Emerson and Elbel, 1957
Mulcticola deignani Fmerson and Elbel, 1957

S

Neophilopterus completus (Nitzsch, 1866)
Oxylipeurus sp. '
O. dentatus (Suglmoto, 1934)

O. formosanus (Uchida, 1917)

O. unicolor (Piaget, 1880)

Packyskelotes grthopleurus (Nitzsch)
Paranocophorus sp.

Pectmagzg s 8p.

P. gyricornis (Denny, 1842)

Egggmrmus sSpp.
P. rafflesi Dalgleish, 196'?

P. zeylanicus Dalgleish, 1967

p
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Species - Host Family - Host Species

P. hibari (Uchida, 1949)
P. pici pici (J. C. Fabr1C1us 1798)

Philopterus spp.
coarctatus (Scopoli, 1763)

clav1formls (Plaget 1885) |

i
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_gggclsus exiscus Nitzsch, 1818
excisus microsomaticus Tandon, 1955
extraneus (Piaget, 1885)
rapax pax (Zlotorzycka 1964)
P1c1cola sp.
P. candidus (Nitzsch, 1866)
P. mississippiensis (McGragor, 1917)

Quadraceps sSpp.

wwwwwww

a331m111s major (Kellogg, 1899)
a351m1115 ptya.d1s (Seguy, 1949)

charadru orarius (Kellogg 1896)
conformis (Blagoveshtochensky, 1940)
da51 Tandan 1952

ellipticus (Nitzsch, 1866)

griseus (Rudow, 1869)

hemichrous (Nitzsch, 1866)

legatus Timmermann, 1952

obscurus (Burme1ster, 1838)

ochropi opi (Denny, 1842)

ptyadis (Seguy, 1949)

quadrisetaceus (Piaget, 1880)

ravus (Kellogg, 1899)

semifissus semifissus (Nitzsch, 1866)
separatus (Kellogg and Kuwana, 1902)
strep_sﬂams (Denny, 1842)
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ferrisi Emerson 1955
fuhcae (Denny, 1842)
1ndlcus Emerson and Elbel
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Rhynomrmus spp. ‘
R. kingi Emerson and Price 1969
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Species | Host Family Host Species

Saemundssonia spp.

chenamycha

conica (Denny, 1842)

gelochelidoni Touleshkov

hopkinsi Clay, 1949

lari (O. Fabricius, 1780)

meridiana Timmermann, 1950
orientalis (Uchida, 1949)
scolopacisphaeopodis (Schrank, 1803)
sternae (I.innaeus, 1758)

tringae (O, Fabrlclus 1780)
Str1g1gh11us sp. _
. heterogenitalis Emerson and Elbel, 1957
macrogenitalis Emerson and Elbel, 1957
marshalli Clay

siamensis Emerson and Elbel, 1957
tuleskovi Balat 1958

Sturmdoecus sSpp.

S. capensis. (Giebel, 1874)

S. ruficeps (Nitzsch, 1866) _
Trabeculus hexacon (Waterston, 1914)
Turnicola sp.

T. angustissimus (Giebel, 1866)

T. nigrolineatus (Piaget, 1880)
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LAEMOBOTHRIIDAE
Laemobothrion sp.

L. chloropodis (Schrank, 1903)
L. maximum (Scopoli, 1763)
L. tinnunculi (Linnaeus, 1758)

ik ek o ok
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MENOPONIDAE
Actornithophilus spp.

bicolor (Piaget, 1880)
erinaceus Timmermann, 1954
flumineus Clay, 1962
hologtem (Mjoberg, 1910)
incusus (Piaget, 1880)
orchraceus (Nitzsch, 1818)
paludosus Clay, 1962

piceus (Denny, 1842)
pustulosus (Piaget, 1880)
umbrinus (Burmeister, 1838)
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Species Host Family Post Species

Amyrsidea elbeli Emerson and Stojanovich,

1963- 1 1
A. polytricha (Eichler, 1947) 1 1
A. uniseriata (Piaget, 1880) 1 i
A. ventralis (Nitzsch, 1866) 1 1
"Austromenopon spp. 3 8
A. aegialitidis (Durrant, 1906) 1 2
A. alpinum Timmermann 1954 1 1
_A_ crocatum (Nitzsch, 1866) 1 1
A. phaeopodis (Schrank, 1802) 1 1
Ciconiphilus sp. - 1 1.
C. decimfasciatus (Bo1sduva1 and I acordalre, :

1835) 1 3
C. g_adrmustulatus (Burmeister, 1838) 1 1
Colpocephalum sp. 1 2
C. ecaudati Price and Been, 1963 1 1
C. fregili Denny, 1842 1 2
C. tirkhan (Ansari, 1951) 1 1
C. trachehotl Price and Been, 1963 1 1
C. turbmatum ‘Denny, 1842 1 . |
Cu cuhphllus sp. 1 1
C. (Scopoli, 1763) 1 1
C. snodgrassi (Kellogg and Kuwana, 1902) 1 4
C. upsak Ansari, 1951 1 1
Dennyus spp. 1 "
D. distinctus Ferris, 1916 1 -2
D. clayae Nakagawa 1959 1 1
D. emersoni Ledger, 1970 1 1
D. giganteus Emerson and Price 1 1
D. elliotti T.edger, 1970 1 1
D. minor (Kellogg and Paine, 1914) 1 1
D. or1enta11s Buttiker 1 1
D. thompsoni I.edger, 1970 1 1
Eureum salangane Eichler, 1942 1 1
Hohorstiella sp. 1 -1
Kelerimenopon thompsoni (Emerson and v ‘

Stojanovich, 1965) 1 2
Kuroda1a sp. 1 1

deignani Elbel and Emerson, 1960 1 1
K Dplatyclypeatum (Piaget, 1887) 1 4
Machaerilaemus sp. 1 2
Menacanthus spp. 21 53
M. abdominalis (Piaget, 1880) 1 1
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"Species Host Family Host Species

M. alaudae (Schrank, 1776) 1 1
M. nogoma (Uchida, 1926) 1 1
M. sinuatus Burmelster, 1838 1 2
M. tibialis (Piaget, 1885) 1 1
Menopon gallinae (Linnaeus, 1758) 1 1
Meromenopon Sp. 1 2
Myrsidae spp. ‘ ‘ 28 192
M. chiapensis Zavaleta, 1944 1 1
M. cyanopycae Uchida, 1926 1 i
M cyrtostigma (Kellogg and Chapman,

1902) 1 1
M. dukhunensis Ansari,” 1951 1 1
M. franciscoloi Conci, 1942 1 1
M. grandiceps (Piaget, 1880) 1 1

~ M. invadens (Kellogg and Chapman, 1902) 1 1
M. 1sh1zawa1 Uchida, 1926 1 1
M. pungens (Plaget 1885) 1 1
M. pycnonoti Eichler, 1949 1 12
M. rustica (Gieble, 1874) 2 2
M. rindianus Ansari, 1955 1 3
M. sultanpurensis Ansari, 1951 1 1
M. takayamai Uchida, 1926 1 1
M. thoracica (Giebel, 1874) 1 3
M. trithorax (Piaget, 1885) 1 1
Procellanphaga longlthoraclca (Piaget,

1880) 1 1
P. paulula (Kellogg and Chapman, 1899) 1 1
Pseudomenopon spp. 2 6
P. pilosum (Scopoli, 1763) 1 2
P. rostratulae Bedford, 1919 1 1
Psittacomenopon sp. 1 1
Somaphantus sp. ; 1 1
Trinoton emersoni Clay, 1863 1 1
T. querquedulae (Linnaeus, 1758) 1 .4
RICINIDAE
Ricinus spp. 6 10
R. elongatus (Olfers, 1816) 1 1
R. fringillae De Geer, 1778 1 3
R. mugimaki (Uchida, 1915) 1 1

PSOCOPTERA

- PERIPSOCIDAE

Ectopsocopsis cryptomeriae (Enderlein) 1 1
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Species ' Host Family Host Species

LIPOSCET IDAE
Liposcelis sp. 2
L. entomophilus (Endertein)
Embidopsocus trichurensis Menon

-
Pt bt DD

ATROPIDAE ‘
Lepinotus reticulatus Enderlein 1 1.

HEMIPTERA

CIMICIDAE.
Paracimex chaeturus Ueshima 1969 1 -2

COLEOPTERA

CARABIDAE
Bembidion sp. 1 1

'ORTHOPERIDAE | |
Orthoperus sp. o v 1 1

BRUCHIDAE ' ’ : ' S .
Callosobruchus maculatus (Fabricius) 1 1

DIPTERA

CERATOPOGONIDAE :
Culicoides malayae Macfie 3
Forcipomyia sp. | '
Leptoconops sp. 1

EPHYDRIDAE
Discocerina sp. 1 1
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CALLIPHORIDAE
Protocalliphora sp. 1 1

SIMULIIDAE
Simulium indicum Becker 1 1

HIPPOBOSCIDAE
Crataerina debilis Maa 1 1
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‘Species , Host Family Hest Species

C. hirundinis Iinnaeus, 1758 1
Icosta spp. 7
ardeae Macquart , 2
chalcolampra (Speiser, 1904) 2
elbeli Maa. 1969 1
fenestella Maa. 1969 1
holoptera 4
lonchurae Maa. 1969 ‘ 2
longipalpis (Macquart, 1835) 1
. 3

1

1

1

5

1

1

1
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macclurei Maa, 1969

maquilingensis (Ferris, 1924)

nigrita (Perty, 1833)

omnisetosa Maa, 1969

sensilis Maa, 1969

tarsata Maa, 1969

trita (Speiser, 1905)

Ornithoctona australasiae (Fabricius, 1805)

O. plicata Von Olfers, 1816 7

Ornithoica spp. 5

bistativa Maa, 1966 15

curvala Maa, 1963 4

exilis (Walker, 1861) 6

momiyamai Kishida, 1932 1

rabori Maa, 1966 1

tridens Maa, 1966 1

unicolor Spelser 1900 5

nlthomya avicularia (I innaeus) 7

biloba Dufour, 1827 1
1
1
6
1
7
1
2
1
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chloropus Bergroth
comosa Austen, 1930

fuscipennis Bigot, 1885

medinalis Maa, 1969

metallica (Schmer 1864) : ; 1
Phtona nigrita (Spe1ser 1905)

Pseudolynchia canariensis (Macquart, 1840)

P. garzettae (Rondam 1879)

OI,OI,OI,OG,OIO

[I%)
bR OO OUIWhN OO A

NYCTERIBIIDAE
Fucampsipoda enermis Theodor, 1 1

SIPHONAPTERA

CERATOPHYI LIDAE
. Callopsylla orneacus waterstoni (Jordan) 1 1
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- Species Host Family Host Species
BYMENOPTERA

FORMICIDAE

Pheidole sp.

Monomorium sp.

M. pharaonis (Linnaeus)
Lasius unbratus (Nylander)
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