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Abstract

In 2008, tick surveillance of migratory birds was conducted on Hong-do (Hong Island), Jeollanam Province,
Republic of Korea. Seventy-seven ticks representing two genera and four species—Haemaphysalis flava
Neumann (21 ticks), Haemaphysalis ornithophila Hoogstraal & Kohls (2), Ixodes nipponensis Kitaoka & Saito
(3), and Ixodes turdus Nakatsuji (51)—were collected from 12 species of birds belonging to nine genera. Two
male H. ornithophila, an uncommonly collected tick, were removed from a scaly thrush, Zoothera dauma
(Latham), on Hong-do. Haemaphysalis ornithophila is a Southeast Asian species that was transported to Korea
during the spring migration of Z. dauma to its breeding grounds in Russia. This first report of H. ornithophila
from Korea has implications for the introduction of exotic tick species and their pathogens on migratory birds.
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Introduction

Haemaphysalis is the second largest tick genus in the family Ixodidag, consisting of about 170
species and subspecies (Horak et al. 2002). Haemaphysalis spp. are obligate ectoparasites on awide
range of birds and mammals and have a three-host life cycle (Hoogstraal & Kim 1985). The genus
is especialy well represented in Asia (Hoogstraal & Kim 1985), and although few haemaphysalids
are known to be of major biomedical importance, in the forests of southwestern IndiaHaemaphysalis
spinigera Neumann is the principal vector of Kyasanur Forest disease, a distinctive member of the
tick-borne encephalitis complex of flaviviruses (Work & Trapido 1957; Trapido et al. 1964).

Haemaphysalis flava Neumann is widespread in the Republic of Korea, commonly occurring in
forests and, less frequently, grassy areas, especially ranches, where Haemaphysalis longicornis
Neumann predominates (Lee et al. 2005).
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Haemaphysalis (Ornithophysalis) ornithophila Hoogstraal & Kohlswasfirst described in 1959
from specimens collected on the rusty-naped pitta, Pitta oatesi oatesi (Hume), in Thailand and on
Cochin-Chinese red jungle fowl, Gallus gallus gallus (Linnaeus), in Burma (Hoogstraal & Kohls
1959; Hoogstraal & Wassef 1965, 1973). This tick occurs throughout much of Southeast Asia and
adjoining areas, with reports from various bird species in the Philippines (Parrish 1971), Taiwan
(Wilson 1970; Tseng 1978; Robbins 2005), Uttar Pradesh, northern India (Ghosh et al. 2007), Russia
(Pospelova-Shtrom & Naumov 1965; Filippova 1984), and Thailand (Tanskul et al. 1983; Tanskul
& Inlao 1989). It has aso been collected from water buffalo in Laocai, Vietnam (Kolonin 1985,
1995), rabbitsin Guiyang City, Guizhou, China (Xu & Li 1997), and ground vegetation in Thailand
(Hirunkanokpun et al. 2003).

Ixodes spp. are commonly collected from mammals, birds and reptiles, feeding on smaller
animals as larvae and on larger animals as nymphs and adults. In a recent rodent surveillance
program in Korea, of more than 4,500 ticks collected seasonally from small mammals in northern
Gyeonggi Province, all (except one H. flava) were Ixodes nipponensis Kitaoka & Saito, and of these
>90% were larvae with no adults collected (H.C. Kim, unpublished data). Similarly, Ixodes turdus
Nakatsuji is endemic to Korea, and in April 2007, 22 specimens were collected from tick drags on
Jeju Idland (Sames et al. 2008).

Thisreport identifies the ticks collected from 12 migratory bird species on Hong-do (Hong
Island), Jeollanam Province, southwestern Korea, including a new record for H. ornithophila
collected from a scaly (White's) thrush, Zoothera dauma (L atham).

Materials and methods

Survey area

From January to December 2008, the Migratory Birds Center, National Park Research Ingtitute,
located on Hong-do, conducted banding surveys for birds that were traversing Korea to their
northern summer breeding and southern wintering grounds. Hong-do isaremoteisland (34° 41 07"
N, 125° 11’ 33" E), with atotal areaof 6.4 km?, located in Heuksan-Myeon, Shinan-Gun, Jeollanam
Province, 115 km west of Mokpo (mainland port city), and is a protected National Monument (No.
170, April 1965) (Fig. 1). Many migratory birds pass through Hong-do on their spring and autumn
migrations from southern and northeastern Asia, including species from mainland K oreaand Russia.

Tick collections

Birds were captured using 36 mm nylon mist nets (12 min length, 2.5 m high) placed at ground
level. The trapped birds were identified to species, their sexes and ages determined, and banded with
a unique identification number. Prior to release, banded birds were closely examined for ticks,
particularly around the head and neck. Observed ticks were carefully removed with forceps to
prevent injury to the bird and placed individually in cryovials containing 70% ethanol. Each cryovial
was labeled with a unique identification number that corresponded to the migratory bird collection
data. Tickswere microscopically examined using taxonomic identification keysto determine species
and developmental stages (Hoogstraal & Kohls1959; Yamaguti et al. 1971; Tanskul & Inlao 1989).
A field data sheet that included the unique bird identification number, species, sex, and other
pertinent information was archived.

4 SYSTEMATIC & APPLIED ACAROLOGY VOL. 14



Hong-do (Island)

gl
%

FIGURE 1. Location of Mokpo (e) and Hong-do, collection site of ticks removed from migratory birds,
Jeollanam Province, Korea

Results

A total of 1,561 birds representing 92 species were banded and examined for ticks from January to
December 2008, with peak tick collection dates corresponding to the spring and autumn migration
periods (Fig. 2). Seventy-seven ticks were removed from 22 birds belonging to 12 species and nine
genera: scaly thrush (Zoothera dauma (Latham)) (5 birds), yellow-throated bunting (Emberiza
elegans Temminck) (4), pale thrush (Turdus pallidus Gmelin) (3), olive-backed pipit (Anthus
hodgsoni Richmond) (2), Siberian thrush (Zoothera sibirica (Pallas)) (1), Eurasian siskin (Carduelis
spinus (Linnaeus)) (1), Tristram's bunting (Emberiza tristrami Swinhoe) (1), yellow-browed
bunting (Emberiza chrysophrys Pallas) (1), brambling (Fringilla montifringilla Linnaeus) (1), thick-
billed shrike (Lanius tigrinus Drapiez) (1), Styan's grasshopper warbler (Locustella pleskei
Taczanowski) (1), and Japanese white-eye (Zosterops japonicus Temminck & Schlegel) (1) (Table
1). Larval, nymphal and adult ticks removed from these birds, representing two genera and four
species, were Haemaphysalis flava (21 ticks, 27.3% of total collected), H. ornithophila (2, 2.6%),
Ixodes nipponensis (3, 3.9%), and |. turdus (51, 66.2%) (Table 1). All ticks were attached to the
anterior part of the body, around the eyes, crown and front of the head, and nape of the neck (Fig. 3).
Ixodes turdus was the most commonly collected tick, with a total of 31 larvae, 14 nymphs, and 6
females recorded from six of the 12 bird species: Z. dauma, T. pallidus, E. elegans, E. tristrami, E.
chrysophrys, and F. montifringilla (Table 1). Similarly, H. flava larvae (1) and nymphs (20) were
collected from six of the 12 species of birdsfound with ticks (Table 1). Ixodes nipponensis,
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commonly collected from a wide range of mammals and birds elsewhere, was less frequently
collected on Hong-do, with only three nymphs removed from two of the 12 species of birds.

Two males of H. ornithophila, an uncommonly collected species and a new record for Korea,
were recovered on 22 April 2008 from a single Z. dauma, a common spring visitor that breeds in
Russia and parts of Korea. Males of H. ornithophila are easily distinguished by their strongly
developed ventral spurs on palpal segment 3, coxa | and trochanter I. This tick is known to occur
throughout much of Southeast Asia and China but has not previously been reported from Korea.
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FIGURE 2. Monthly changes in total number of banded migratory birds, and ticks collected from them, on
Hong-do, Jeollanam Province, Korea.

(B) Zoothera sibirica with Ixodes nipponensis attached below eye.

Discussion

The bird population of Korea is augmented by millions of migrants during April-May and
September-November, with >100 species recorded on spring migrations to the northeastern
Palearctic region, including Russia, eastern China and Manchuria, and autumn migrations to
Southeast Asiaand Australia (Lee et al. 2000). Over the past several years, studies have focused on
migratory birds and their role in annually reintroducing highly pathogenic avian influenzato Korea.
This program has recently been expanded to include tick surveillance, evaluation of the potential for
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introducing new tick species and non-endemic tick-borne pathogens, and collection of baseline
information for species and stages of bird ticks transported to Korea during the spring and autumn
migratory seasons.

While H. flava has a broad host range that includes mammals and birds (Asanuma et al. 1955;
Yamaguti et al. 1971; Yamauchi & Takeno 2000; Y amauchi 2001), only one of >3,000 ticks was
collected from small mammal s captured throughout northern Gyeonggi Province, even though it was
commonly collected with tick drags in forested areas (H.C. Kim, unpublished data). As in a
migratory bird tick survey in central Japan (1995-1997), where H. flava was the most frequently
collected tick (94.4%) (Ishiguro et al. 2000), one larva and 20 nymphs were recorded from six
species of birds on Hong-do.

Two male H. ornithophila, atick previously unreported in Korea and an uncommonly collected
species throughout its range, were removed from a scaly thrush, Z. dauma. Haemaphysalis
ornithophila iswidespread in Southeast Asiaand China, and individuals of Z. dauma may carry this
tick with them when migrating to their summer breeding grounds in Korea and Russia. One of our
specimens (accession number YPM 300689) has been deposited in the Division of Entomology,
Peabody Museum of Natural History, Yale University, New Haven, CT, USA.

Ixodes nipponensisis commonly collected from awide range of mammals and birds, and during
this survey three nymphs were collected from two species of birds. During surveys from 2004 to
2008, Ixodes nipponensis was the predominant parasite of small mammalsin Korea, accounting for
>98% of the ticks collected from wild rodents (H.C. Kim, unpublished data). Ixodes nipponensisis
also the most commonly reported tick on humansin Korea (Lee et al. 1989; Cho et al. 1994; Ko et
al. 2002).

Ixodes turdusis chiefly abird parasite (Y amauchi 2001) and was the most frequently collected
tick (66.2 % of all specimens) during this study, having been found on six of the 12 bird speciesfrom
which ticks were removed. These results are similar to those from migratory bird surveysin eastern
Shimane Prefecture, Japan, where I. turdus accounted for 79.0% of all ticks collected from birds
(Yamauchi & Mori 2004).

All of the ticks collected during this study were attached to the anterior part of their hosts’
bodies, around the eyes, crown and front of the head, and nape of the neck, a pattern that was also
reported by Miyamoto et al. (1993).

Acknowledgements

We thank the members of the Migratory Birds Center, National Park Research Institute, Korea
National Park Service, for making tick collections during their bird-banding surveys. Thanks also to
Ms. Suk-Hee Yi, Force Health Protection, 65" Medical Brigade, US Army MEDDAC-Korea, Seoul,
for dataanalysis and GIS mapping. Funding for this research was provided in part by the Center for
Health Promotion and Preventive Medicine, U.S. Department of Defense Global Emerging
Infections Surveillance and Response System, Silver Spring, MD; the National Center for Medical
Intelligence, Ft. Detrick, MD; the National Park Research Institute, Korea National Park Service;
and Seoul National University’s BK21 program, Korea. The opinions expressed herein are those of
the authors and are not to be construed as official or reflecting the views of the U.S. Departments of
the Army or Defense.

8 SYSTEMATIC & APPLIED ACAROLOGY VOL. 14



References

Asanuma, K., Sakurai, N., Ohara, S., Odajima, H., Kosaka, K. & Nakagawa, H. (1955) On the host and distri-
bution records of aticks, Haemaphysalis flava, a dominant parasites of wild hares in Japan. Miscella-
neous Reports of the Research Institute for Natural Resources, 37, 127-128.

Cho, B.K., Kang, H., Bang, D. & Hwang, S.W. (1994) Tick bitesin Korea. International Journal of Dermatol-
ogy, 33, 552-555.

Filippova, N.A. (1984) Taxonomy of ticks of the family Ixodidae (Acarina, Parasitiformes) in the USSR fauna
and plans for studying it. Paraztologicheskiy Shornik. Zoologicheskiy Institut. Akadademiya Nauk SSSR,
32, 61-78 (in Russian).

Ghosh, S, Bansal, GC., Gupta, S.C., Ray, D., Khan, M.Q., Irshad, H., Shahiduzzaman, M., Seizer, U. &
Ahmed, J.S. (2007) Status of ticks distribution in Bangladesh, India and Pakistan. Parasitology Research,
101, S207-216.

Hirunkanokpun, S., Kittayapong, P, Cornet, JP. & Gonzalez, J-P, (2003) Molecular evidence for novel tick-
associated spotted fever group rickettisiae from Thailand. Journal of Medical Entomology, 40, 230-237.

Hoogstraal, H. & Kim, K.C. (1985) Tick and mammal coevolution, with emphasis on Haemaphysalis. In: Kim,
K.C. (Ed.), Coevolution of Parasitic Arthropods and Mammals. New York, John Wiley & Sons, pp.
505-568.

Hoogstraal, H. & Kohls, GM. (1959) The Haemaphysalis ticks (Acarina: Ixodidae) of birds. 1. H. ornithophila
n. sp. from Burma and Thailand. Journal of Parasitology, 45, 417—420.

Hoogstraal, H. & Wassef, H.Y. (1965) Phylogeny of Haemaphysalis ticks. Proceedings of the 12t
International Congress of Entomology (London, 8-16 July 1964), pp. 760-761.

Hoogstraal, H. & Wassef, H.Y. (1973) The Haemaphysalis ticks (Ixodoidea: Ixodidag) of birds. 3. H.
(Ornithophysalis) subgen. n.: definition, species, hosts, and distribution in the Oriental, Palearctic,
Malagasy, and Ethiopian faunal regions. Journal of Parasitology, 59, 1099-1117.

Horak, 1.G, Camicas, J-L. & Keirans, J.E. (2002) The Argasidae, Ixodidae and Nuttalliellidae (Acari: Ixo-
dida): aworld list of valid tick names. Experimental and Applied Acarology, 28, 27-54.

Ishiguro, F., Takada, N., Masuzawa, T. & Fukui, T. (2000) Prevalence of Lyme disease Borrelia spp. in ticks
from migratory birds on the Japanese mainland. Applied and Environmental Microbiology, 66, 982-986.

Ko, JH., Cho, D.Y., Chung, B.S. & Kim, S.I. (2002) Two human cases of tick bite caused by Ixodes nipponen-
sis. Korean Journal of Parasitology, 40, 199-203.

Kolonin, GV. (1985) Materials on the fauna of ixodid ticks (Acarina, Ixodidae) of Vietnam. In: Medvedev,
L.N. (Ed.), Insects of Vietnam. Moscow, Nauka, pp. 174-177. (in Russian).

Kolonin, GV. (1995) Review of the ixodid tick fauna (Acari: Ixodidae) of Vietnam. Journal of Medical Ento-
mology, 32, 276-282.

Lee, SH., Chai, J.Y., Kho, W.G, Hong, S.T. & Chung, Y.D. (1989) A human case of tick bite by Ixodes nip-
ponensis on the scalp. Korean Journal of Parasitology, 27, 67—79 (in Korean).

Lee, SO, Na D.K., Kim, C.M., Li, Y.H., Cho, Y.H., Park, JH., Lee, JH., Eo, SK., Klein, TA. & Chae, J.S.
(2005) Identification and prevalence of Ehrlichia chaffeensis infection in Haemaphysalis longicornis
ticks from Korea by PCR, sequencing and phylogenetic analysis based on 16S rRNA gene. Journal of
\eterinary Science, 6, 151-155.

Lee, W.-S,, Koo, T.-H. & Park, J.-Y. (2000) A Field Guide to the Birds of Korea. Seoul, LG Evergreen Founda-
tion, 328 pp.

Miyamoto, K., Nakao, M., Fujita, H. & Sato, F. (1993) The ixodid ticks on migratory birdsin Japan and isola-
tion of Lyme disease spirochetes from bird-feeding ticks. Japanese Journal of Sanitary Zoology, 44,
315-326.

Parrish, D.W. (1971) The occurrence, geographical distribution and wild vertebrate host relationships of ticks
(Ixodidae) on Luzon Island, Philippines, with descriptions of three new species. Ph.D. dissertation,
Oklahoma State University, USA, 109 pp.

Pospelova-Shtrom, M.V. & Naumov, R.L. (1965) A case of introduction into USSR of the tick Haemaphysalis
ornithophila Hoog. and Kohls, 1959 (Ixodoidea, Ixodidae) by a migratory bird, Turdus dauma Lath.
Zoologicheskiy Zhurnal, 44, 1411-1412 (in Russian, English summary).

Robbins, R.G. (2005) Theticks (Acari: Ixodida: Argasidae, Ixodidae) of Taiwan: A synonymic checklist. Pro-
ceedings of the Entomological Society of Washington, 107, 245-253.

Sames, W.J,, Kim, H.C., Chong, S.T., Lee, I.Y., Apanaskevich, D.A., Robbins, R.G, Bagt, J.,, Moore, R. &
Klein, T.A. (2008) Haemaphysalis (Ornithophysalis) phasiana (Acari: I1xodidae) in Korea: two province

2009 KIM ET AL.: NEW RECORD OF HAEMAPHYSALISORNITHOPHILA IN KOREA 9



records and habitat descriptions. Systematic and Applied Acarology, 13, 43-50.

Tanskul, P, Stark, H.E. & Inlao, 1. (1983) A checklist of the ticks of Thailand (Acari: Ixodoidea: I1xodidae).
Journal of Medical Entomology, 20, 330-341.

Tanskul, P. & Inlao, I. (1989) Keysto the adult ticks of Haemaphysalis Koch 1844, in Thailand with notes on
changesin taxonomy (Acari: Ixodoidea: Ixodidag). Journal of Medical Entomology, 26, 573-601.

Trapido, H., Varma, M.GR., Rajagopalan, PK., Singh, K.R.P. & Rebello, M.J. (1964) A guideto theidentifica-
tion of all stages of the Haemaphysalis ticks of South India. Bulletin of Entomological Research, 55,
249-270.

Tseng, Y.-H. (1978) Ticks of Taiwan and bordering countries. Bulletin No. 12 Ministry of Economic Affairs,
Quarantine Bureau, Taipei, Taiwan, 39 pp. (in Chinese).

Wilson, N. (1970) New distributional records of ticks from Southeast Asia and the Pacific (Metastigmata:
Argasidae, Ixodidag). Oriental Insects, 4, 37-46.

Work, T.H. & Trapido, H. (1957) Kyasanur Forest disease. A new virus disease in India. Summary of prelimi-
nary report of investigations of the Virus Research Centre on an epidemic disease affecting forest villag-
ers and wild monkeys of Shimoga District, Mysore. Indian Journal of Medical Sciences, 11, 341-342.

Xu, RM. & Li, K.C. (1997) A collection of ticks from Guizhou, China. Systematic and Applied Acarology, 2,
245-246.

Yamaguti, N., Tipton, V.J., Keegan, H.L. & Toshioka, S. (1971) Ticks of Japan, Korea and the Ryukyu Islands.
Brigham Young University Science Bulletin, Biological Series, 15, 1-226.

Yamauchi, T. (2001) A bibliographical survey of host parasite relationships between birds and ticks from
Japan. Bull. Hoshizaki Green Foundation, 5, 271-308 (in Japanese with English abstract).

Yamauchi, T. & Mori, S. (2004) Preliminary study on thetick (Acari: Ixodidae) infestation of wild birdsin the
eastern part of Shimane Prefecture, Japan. Medical Entomology and Zoology, 55, 329-332.

Yamauchi, T. & Takeno, K. (2000) Record of Haemaphysalis flava Neumann (Acari, Ixodidae) from Zoothera
dauma (Latham) (Aves) in Kyushu, Japan. Esakia, 40, 99-101.

Accepted by O. Seeman: 3 Apr. 2009

10 SYSTEMATIC & APPLIED ACAROLOGY VOL. 14



