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Abstract

Literature records of chewing lice (Phthiraptera) from mammals in Malaysia were checked and reviewed, resulting in a list
of 13 confirmed species belonging to eight genera (Bovicola, Felicola, Gliricola, Gyropus, Haematomyzus, Heterodoxus,
Lorisicola, Trichodectes) from four families (Boopiidae, Gyropidae, Haematomyzidae, Trichodectidae) in three suborders
(Amblycera, Ischnocera, Rhynchophthirina). We present a checklist of those 13 chewing lice recorded from Peninsular
Malaysia and Malaysian Borneo, including hosts, localities, and literature references. An additional 12 species are listed
and discussed as possibly occurring in this country. A host-louse list is also given.

Key words: chewing lice, Phthiraptera, Ischnocera, Amblycera, Rhynchophthirina, checklist, mammal hosts, Malaysia,
localities, references

Introduction

Following the publication of a list of sucking lice from domestic and wild mammals in Malaysia (Kazim et al.
2022), we have done a similar analysis of the chewing lice from mammals recorded in this country. Research on
chewing lice from mammals in Malaysia has been even more limited than on sucking lice. Consequently, very
little is known about which species are present in the country, their importance in regard to their host relationships,
pathogen transmission and biodiversity. We believe a summary of available data may be useful to stimulate future
research in this topic, and to highlight gaps of knowledge on Malaysian chewing lice. Therefore, we present a list
of species of chewing lice recorded from mammals in Malaysia. The list includes 13 confirmed species belonging
to eight genera (Bovicola, Felicola, Gliricola, Gyropus, Haematomyzus, Heterodoxus, Lorisicola and Trichodectes)
from four families (Boopiidae, Gyropidae, Haematomyzidae and Trichodectidae) in three suborders (Table 1). Also,
we have listed 12 species which possibly occur in Malaysia, because their mammalian hosts are present. We report
a new record of the slender guinea pig louse, Gliricola porcelli (Schrank, 1781), collected from a pet guinea pig
(Cavia porcellus (Linnaeus, 1758)) in Peninsular Malaysia. We include a host-louse-list, two distribution maps, and
two tables: one listing actual louse records from Malaysia, and another listing mammalian hosts which we recom-
mend to be searched for lice in Malaysia, with louse genera known from them in other countries.

Materials and methods

Tables listing known and potential mammal hosts of Malaysian chewing lice were taken from Price & Graham
(1997), Price et al. (2003) and other relevant sources. Then, the list was checked against a thorough review of the
literature with the aid of Google Scholar. Articles including Malaysian louse species were searched using specific
keywords on the web’s search engine (e.g. “Heterodoxus spiniger” + “Malaysia”).
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TABLE 1. List of chewing lice recorded from mammals in Malaysia.

Louse suborder & family ~ Louse species Peninsular Malaysia Malaysian Borneo
Amblycera Heterodoxus spiniger X X
Boopiidae
Gyropidae Gliricola porcelli X
Gyropus ovalis X
Rhynchophthirina Haematomyzus elephantis X
Haematomyzidae
Ischnocera Bovicola bovis X
Trichodectidae Bovicola caprae X
Bovicola limbatus X
Bovicola ovis X
Felicola siamensis X

Felicola subrostratus X X
Lorisicola mjoebergi X X
Trichodectes canis X
Trichodectes emersoni X

The geographical distribution of the chewing lice was prepared from locality records found in the literature.
Species of lice lacking locality information were excluded from the maps (Figures 1 & 2), which were created using
the open-source geographical information software: Quantum Geographical Information System (QGIS), and with
Malaysian data obtained from the website https://gadm.org. Additional legends and visual cues were made using the
open-source vector software: Inkscape.

In the following list, the sequence of families, genera and species of lice follows that used by Price et al.
(2003).

Pattern used for species entries

Name of species author/s, date of publication.
Original genus and species author/s, date: page number, figs
Combinations of species with other genera, date: page number, figs
Current genus and species date: page number, figs
Relevant synonymies, date: page number, figs
Type host:
Malaysian host/s:
Malaysian locality/ies (references): [as in Figs 1-2].
Geographical distribution: [based on host/s]
Remarks: [Additional data on louse taxonomy, host status, host distribution, misidentifications, new records,
biology, etc.]

List of chewing louse species from mammals with confirmed records in Malaysia
Suborder AMBLYCERA Kellogg, 1896
Family Boopiidae Mjoberg, 1910

Genus Heterodoxus Le Souéf & Bullen, 1902
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FIGURE 1. Map of Peninsular Malaysia showing the geographical distribution of mammalian chewing lice. Some species were
excluded from the map due to the absence of locality information. Abbreviations of louse species: ca, caprae; el, elephantis; mj,
mjoebergi; ol, ovalis; ov, ovis; po, porcelli; si, siamensis; sp, spiniger; su, subrostratus. Malaysian map data obtained from the
website https://gadm.org
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FIGURE 2. Map of Malaysian Borneo showing the geographical distribution of mammalian chewing lice. Some species were
excluded from the map due to the absence of locality information. Abbreviations of louse species: ca, canis; em, emersoni; sp,
spiniger; su, subrostratus. Malaysian map data obtained from the website https://gadm.org

Heterodoxus spiniger (Enderlein, 1909)
Menopon spiniger Enderlein, 1909: 80, pl. 8: figs 4, 5.
Menopon (Menacanthus) spinigerum Neumann, 1912a: 364, fig. 12.
Heterodoxus armiferus Paine, 1912a: 362, figs A-D.
“Heterodoxus longitarsus Werneck, 1936: 492, figs 126—129. Not Menopon longitarsus Piaget, 1880.
Heterodoxus spiniger (Enderlein, 1909); Plomley 1940: 19, pl. 3: figs A-J, pl. 4: figs A—B, D-K, pl. 5: figs A,
C-G, pl. 6: figs B-C.
Heterodoxus spiniger (Enderlein, 1909); Werneck 1948: 21, figs 4-5.
Heterodoxus spiniger (Enderlein, 1909); Mustaffa-Babjee, 1969: 37.
Heterodoxus spiniger; Macadam et al. 1984: 37.
Heterodoxus spiniger (Enderlein, 1909); Price et al. 2003: 74.
Heterodoxus spiniger; Wells et al. 2012: 912.
Heterodoxus spiniger; Norhidayu et al. 2012: 301.
Type host: “House dog”, presumably Canis lupus familiaris Linnaeus, 1758—Domestic dog.
Type locality: Kalahari Desert, Southern Africa.
Malaysian hosts: Canis lupus familiaris, Felis catus Linnaeus, 1758.
Malaysian localities: Kuala Nerang, Pendang (Kedah) Peninsular Malaysia (Tay et al. 2014); Georgetown (Pu-
lau Pinang) Peninsular Malaysia (Norhidayu et al. 2012); Keningau, Kota Kinabalu, Penampang, Tambunan,
Tamparuli, Tuaran & Ranau (Sabah) Malaysian Borneo (Wells ef al. 2012); Samarahan (Sarawak) Malaysian
Borneo (Ahmad 2013); Ampang (Selangor) Peninsular Malaysia (Tay et al. 2014); “West Malaysia”, Peninsular
Malaysia (Mustaffa-Babjee 1969).
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Geographical distribution: Worldwide except Europe, New Zealand and Antarctica; more prevalent in tropical
and subtropical regions.

Remarks: Heterodoxus spiniger is a species from an Australian marsupial (Kéler 1971), which has widely
transferred to dogs, other canids and civets (Price & Graham 1997; Price et al. 2003; Durden 2019). However,
a number of studies in Singapore and Peninsular Malaysia have reported infestations of this louse species on
domestic cats (Colless 1959; Norhidayu et al. 2012; Mohd-Zain et al. 2013). Colless (1959) concluded that the
transmission of H. spiniger to cats was a result of their close contact with dogs, but not due to change of host
preference or host adaptation. This statement was further supported by Norhidayu ez al. (2012), commenting
that the long time gap between their discovery and Colless’s (1959) report implied that it was a rare occurrence.
However, Price & Graham (1997) argued that the infestation of H. spiniger on cats was well-established instead
of accidental.

Heterodoxus spiniger is known as the intermediate host of several helminthes, most notably the double-pored
tapeworm Dipylidium caninum (Linnaeus, 1758) (see Norhidayu et al. 2012), and the filarial nematode Acan-
thocheilonema reconditum (Grassi, 1889) (see Nelson 1962), although the latter is not known to injure its
canine hosts seriously (Price & Graham 1997). Mokhtar et al. (2011) reported Bartonella henselae (Regnery et
al., 1992) from H. spiniger using PCR assays. Conversely, Tay et al. (2014) detected no rickettsial pathogens
from field collected H. spiniger in multiple locations in Peninsular Malaysia.

Family Gyropidae Kellogg, 1896
Genus Gliricola Mjoberg, 1910

Gliricola porcelli (Schrank, 1781)
Pediculus porcelli Schrank, 1781: 500, pl. 1: fig.1.
Pediculus saviae Schrank, 1803: 186. Unnecessary nomen novum for Pediculus porcelli Schrank, 1781.
Pediculus bifurcatus Olfers, 1816: 83. Unnecessary nomen novum for Pediculus porcelli Schrank, 1781.
Gyropus gracilis Nitzsch, 1818: 304. Unnecessary nomen novum for Pediculus porcelli Schrank, 1781.
Gyropus porcelli perfoliatus Neumann, 1912b: 216.
Gyropus bicaudatus Paine, 1912b: 441, pl. 20: fig. 3.
Gliricola mexicana Zavaleta, 1946: 435, figs 1A-F.
Gliricola porcelli (Schrank, 1781); Werneck 1948: 38.
Gliricola porcelli (Schrank, 1781); Price et al. 2003: 76.
Type host: Cavia porcellus (Linnaeus, 1758)—Guinea pig.
Type locality: Not given in the original description.
Malaysian host: Cavia porcellus.
Malaysian locality: Ampang (Selangor) Peninsular Malaysia (this paper).
Geographical distribution: Worldwide, except Antarctica.
Remarks: Gliricola porcelli was collected from a pet guinea pig in a veterinary clinic located in Ampang, Selan-
gor, and identified by the first author (A.-R.K.). This is the first record of G. porcelli from Malaysia.

Genus Gyropus Nitzsch, 1818

Gyropus ovalis Burmeister, 1838
Gyropus ovalis Burmeister, 1838: 443.
Gyropus turbinatus Piaget, 1880: 612, pl. 50: fig. 7.
Allogyropus turbinatus (Piaget); Ewing, 1924: 20.
Gyropus recifensis Torres, 1938: 279, figs 1-4.
Macrogyropus mexicanus Zavaleta, 1946: 438, figs 2G—L.
Gyropus ovalis Burmeister, 1838; Werneck 1948: 53.
Gyropus ovalis Burmeister, 1838; Cheah 1988: 25.
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Gyropus ovalis Burmeister, 1838; Price et al. 2003: 77.

Type host: “Savia [sic] cobaya” = Cavia porcellus (Linnaeus, 1758)—Guinea pig.

Type locality: Not given in the original description.

Malaysian host: Cavia porcellus.

Malaysian locality: Ipoh (Perak) Peninsular Malaysia (Cheah 1988).

Geographical distribution: Worldwide, except Antarctica.

Remarks: Commonly known as the oval guinea pig louse, Gyropus ovalis was reported from laboratory guinea
pigs in the Veterinary Research Institute, Ipoh, by Cheah (1988). This is the only record of G. ovalis in Malaysia.

Suborder ISCHNOCERA Kellogg, 1896
Family Trichodectidae Kellogg, 1896
Genus Bovicola Ewing, 1929

Bovicola bovis (Linnaeus, 1758)
Pediculus bovis Linnaeus, 1758: 611.
Pediculus tauri Linnaeus, 1761: 476. Unnecessary nomen novum for Pediculus bovis Linnaeus, 1758.
Trichodectes scalaris Nitzsch, 1818: 296. Unnecessary nomen novum for Pediculus bovis Linnaeus, 1758.
Trichodectes bovis Linnaeus, 1758 [sic]; Harrison 1916: 69.
Bovicola bovis (Linnaeus, 1758); Ewing, 1929: 123.
Bovidoecus bovis (Linnaeus, 1758); Bedford 1929: 519.
Damalinia (Bovicola) bovis (Linnaeus, 1758); Hopkins 1949: 527.
Bovicola bovis (Linnaeus, 1758); Werneck 1950: 63.
Damalinia bovis (Linnaeus, 1758); Mustaffa-Babjee 1969: 37.
Bovicola (Bovicola) bovis (Linnaeus, 1758); Price et al. 2003: 253.
Type host: Bos taurus Linnaeus, 1758—Domestic cattle.
Type locality: Not given, but Emerson & Price (1975) noted it was in Europe.
Malaysian host: Bos taurus.
Malaysian locality “West Malaysia”, Peninsular Malaysia (Mustaffa-Babjee 1969).
Geographical distribution: Worldwide, except Antarctica.
Remarks: Bovicola bovis is the only chewing louse parasitic on domestic cattle. Mustaffa-Babjee (1969) re-
corded B. bovis from cattle in Peninsular Malaysia, but without specifying the actual locality. Considering that
studies of B. bovis in Malaysia are scarce, it is imperative to investigate the prevalence of this species from
livestock, as B. bovis is known to affect cattle hide quality and cause a number of deteriorating symptoms, such
as anemia and malnutrition (Durden 2019).

Bovicola caprae (Gurlt, 1843)
Trichodectes caprae Gurlt, 1843: 3, pl. 1; fig. 2.
Trichodectes climax Nitzsch [in Giebel], 1861a: 81, pl. 1: figs 1-2.
Trichodectes climacium Giebel, 1861b: 292. Unnecessary nomen novum for Trichodectes climax Nitzsch [in
Giebel], 1861a.
Trichodectes mambricus Rudow, 1866: 111, pl. 6: fig. 2.
Trichodectes solidus Rudow, 1866: 112, pl. 7: fig. 2.
Trichodectes caprae (Gurlt, 1843); Packard 1870: 96, fig. 28.
Trichodectes climax truncata Piaget, 1880: 393.
Trichodectes peregrinus Taschenberg, 1882: 218, pl. 7: fig. 10.
Bovicola caprae (Gurlt, 1843); Ewing 1929: 123, 193.
Bovidoecus caprae (Gurlt, 1843); Bedford 1929: 519.
Bovicola climax Nitzsch [sic]; Kéler 1937: 317.
Damalinia (Bovicola) caprae (Gurlt, 1843); Hopkins 1949: 532.
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Damalinia caprae (Gurlt, 1843); Mustaffa-Babjee 1969: 37.

Bovicola (Bovicola) caprae (Gurlt, 1843); Price et al. 2003: 253.

Bovicola caprae (Gurlt, 1843); Syamsul et al. 2020: 51, fig. 2A.

Type host: Capra hircus Linnaeus, 1758—Domestic goat.

Type locality: Not given, but Emerson & Price (1975) noted it was in Europe.

Malaysian host: Capra hircus.

Malaysian localities: Bachok, Gua Musang, Jeli, Kota Bharu, Kuala Krai, Machang, Pasir Mas, Pasir Puteh,
Tanah Merah, Tumpat (Kelantan) Peninsular Malaysia (Syamsul ez al. 2020); Ayer Keroh (Melaka) Peninsular
Malaysia (this paper); Kuantan (Pahang) Peninsular Malaysia (this paper); Chemor, Kuala Kangsar (Perak)
Peninsular Malaysia (this paper), Shah Alam (Selangor) Peninsular Malaysia (this paper).

Geographical distribution: Worldwide except Antarctica.

Remarks: Although Bovicola caprae is well known for its worldwide distribution, studies of this species in
Malaysia are scarce, particularly in Malaysian Borneo (Mustaffa-Babjee, 1969). Syamsul et al. (2020) collected
and identified B. caprae from farmed goats in multiple districts in Kelantan. Here, we report several new re-
cords of this species in four states of Peninsular Malaysia, namely Melaka, Pahang, Perak and Selangor.

Bovicola limbatus (Gervais, 1844)
Trichodectes limbatus Gervais, 1844: 313, pl. 48: fig. 4.
Trichodectes climax major Piaget, 1885: 86, pl. 9: fig. 5.
Trichodectes madagascariensis Mjoberg, 1910: 64, figs 38-39.
Trichodectes painei Kellogg & Nakayama, 1914: 90, figs 1A-D.
Bovicola limbatus (Gervais, 1844); Ewing, 1929: 123.
Bovidoecus painei (Kellogg & Nakayama, 1914); Bedford 1929: 519.
Bovicola painei (Kellogg & Nakayama, 1914); Bedford 1932b: 362.
Bovicola major (Piaget); Emerson 1940: 105.
Bovicola sachtlebeni Kéler, 1937: 314, figs 1-2.
Bovicola wernecki Kéler, 1937: 317.
Damalinia (Bovicola) limbata (Gervais, 1844); Hopkins 1949: 504, 533.
Bovicola limbatus (Gervais, 1844); Werneck 1950: 62.
Damalinia limbata (Gervais, 1844); Mustaffa-Babjee 1969: 37.
Bovicola (Bovicola) limbatus (Gervais, 1844); Price et al. 2003: 253.
Type host: Capra hircus angorensis (Shaw, 1800)—Angora goat.
Type locality: Not given in the original description.
Malaysian host: Capra hircus Linnaeus, 1758.
Malaysian locality: “West Malaysia”, Peninsular Malaysia (Mustaffa-Babjee 1969).
Geographical distribution: Worldwide, except Antarctica.
Remarks: Bovicola limbatus and B. caprae and both common parasites of goats (Durden, 2019) and morpho-
logically similar. Sebei ef al. (2004) separated the males of Bovicola limbatus and B. caprae by the morphol-
ogy of their gonopods (e.g. presence of terminal flaps in B. caprae, but absent in B. limbatus). In Peninsular
Malaysia, only one record of B. limbatus has been reported by Mustaffa-Babjee (1969); however, considering
that there are no figures and no mention of genitalia or gonopods of the male, it is not possible determine with
certainty the species that Mustaffa-Babjee (1969) examined. Further studies are needed to investigate the oc-
currence and prevalence of B. limbatus and B. caprae in Malaysia.

Bovicola ovis (Schrank, 1781)
Pediculus ovis Schrank, 1781: 502, pl. 1: figs 8-9.
Pediculus ovisarietis Schrank, 1803: 187. Unnecessary nomen novum for Pediculus ovis Schrank, 1781.
Pediculus sphaerocephalus Olfers, 1816: 85. Unnecessary nomen novum for Pediculus ovis Schrank, 1781.
Trichodectes sphaerocephalus (Olfers, 1816); Nitzsch 1818: 296.
Trichodectes ovis Schrank, 1781 [sic]; Harrison 1916: 71.
Bovicola ovis (Schrank, 1781); Werneck 1950: 73, figs 54-56.
Bovicola (Bovicola) ovis (Schrank, 1781); Price et al. 2003: 66, 253, fig. 248.
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Bovicola ovis (Schrank, 1781); Syamsul et al. 2020: 51, fig. 2C.

Type host: “Ove ariete” = Ovis aries Linnaeus, 1758—Sheep.

Type locality: Not given, but Emerson & Price (1975) noted it was in Europe.

Malaysian host: Ovis aries.

Malaysian localities: Bachok, Gua Musang, Jeli, Kota Bharu, Kuala Krai, Machang, Pasir Mas, Pasir Puteh,
Tanah Merah, Tumpat (Kelantan) Peninsular Malaysia (Syamsul ef al. 2020); Ayer Keroh, Jasin (Melaka) Pen-
insular Malaysia (this paper); Beranang (Selangor) Peninsular Malaysia (this paper).

Geographical distribution: Worldwide except Antarctica.

Remarks: Here, we report two new records of Bovicola ovis from farmed sheep in the state of Selangor and in
southern Melaka.

Genus Felicola Ewing, 1929

Felicola siamensis Emerson, 1964
Felicola siamensis Emerson, 1964a: 4, figs 1-3.
Felicola (Lorisicola) siamensis Emerson, 1964a; Price et al. 2003: 258.
Felicola (Lyalicola) siamensis Emerson, 1964a; Mey 2021: 199.
Type host: Prionailurus bengalensis (Kerr, 1792)—Leopard cat.
Type locality: Kuala Pilah, Negeri Sembilan, Peninsular Malaysia.
Malaysian host: Prionailurus bengalensis.
Malaysian locality: Kuala Pilah (Negeri Sembilan) Peninsular Malaysia (Emerson 1964a).
Geographical distribution: Peninsular Malaysia.
Remarks: The adult male and female of Felicola siamensis were described by Emerson (1964a), noting that
they were morphologically similar to Felicola hercynianus Kéler, 1957, with the former species easily distin-
guished by the fewer number of setaec on abdominal sternites and tergites IV-VII in the females, and the nar-
rower basal junction between the endomera in the male genitalia (Emerson 1964a). There is no information on
the ecology of F. siamensis.

Felicola subrostratus (Burmeister, 1838)
Trichodectes subrostratus Burmeister, 1838: 438, Species 4.
Felicola subrostrata (Nitzsch, 1818); Ewing 1929: 122.
Felicinia subrostrata (Nitzsch, 1818); Bedford 1929: 519.
Felicola rostrata Bedford, 1932a: 360, figs 6A, 6B, a, 6C.
Felicola subrostratus (Burmeister, 1838); Werneck 1950: 194, figs 317.
Felicola subrostratus (Burmeister, 1838); Mustaffa-Babjee 1969: 37.
Felicola subrostratus (Burmeister, 1838); Amin-Babjee 1978: 107.
Felicola subrostratus (Burmeister, 1838); Shanta et al. 1980: 17-27.
Felicola (Felicola) subrostratus (Burmeister, 1838); Price et al. 2003: 258.
Felicola subrostrata [sic]; Norhidayu 2012: 69, 71, 75, tables 3.1, 3.6-3.9.
Felicola subrostratus; Norhidayu 2012: 31, figs 1.3, 3.2.
Felicola subrostratus (Burmeister, 1838); Che Kamaruddin et al. 2020: 1212, fig. 2A.
Type host: “Hauskatze” = Felis catus Linnaeus, 1758—Domestic cat.
Type locality: Not given in the original description.
Malaysian host: Felis catus.
Malaysian localities: Kuala Nerang, Pendang (Kedah) Peninsular Malaysia (Tay et al. 2014); Kuala Lumpur,
Peninsular Malaysia (Norhidayu 2012; Mohd-Zain et al. 2013); Melaka, Peninsular Malaysia (Mohd-Zain et al.
2013); Kuantan (Pahang) Peninsular Malaysia (Norhidayu 2012; Mohd-Zain et al. 2013); Ipoh (Perak) Penin-
sular Malaysia (Shanta et al. 1980; Norhidayu 2012); Georgetown (Pulau Pinang) Peninsular Malaysia (Norhi-
dayu 2012; Mohd-Zain ef al. 2013; Tay et al. 2014); Samarahan (Sarawak) Malaysian Borneo (Ahmad 2013;
Che Kamaruddin et al. 2020); Ampang (Selangor) Peninsular Malaysia (Tay et al. 2014); Selangor, Peninsular
Malaysia (Amin-Babjee 1987); “West Malaysia”, Peninsular Malaysia (Mustaffa-Babjee 1969).
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Geographical distribution: Worldwide except Antarctica.

Remarks: Reports of Felicola subrostratus in Malaysia are abundant, albeit mostly in prevalence studies rather
than experimental vector transmission or phylogenetic analyses (Amin-Babjee 1978; Shanta et al. 1980; Norhi-
dayu et al. 2012; Mohd-Zain et al. 2013; Colella et al. 2020). The cat louse was first reported from cats in Pen-
insular Malaysia by Mustaffa-Babjee (1969). Norhidayu (2012) recorded F. subrostratus from stray cats in four
main cities in Peninsular Malaysia, this species being the second most prevalent ectoparasite collected in that
survey. Tay et al. (2014) attempted to isolate and molecularly identify rickettsial pathogens from F. subrostratus
collected in Pulau Pinang, Selangor and Terengganu, but the results showed no rickettsial omp genes. Low et al.
(2017) reported a potentially new species of tapeworm of the genus Dipylidium from F. subrostratus.

Genus Lorisicola Bedford, 1936

Lorisicola mjoebergi (Stobbe, 1913)
Trichodectes mjobergi Stobbe, 1913: 379, figs 8a—b.
Trichodectes brachycephalus Ewing, 1930: 120.
Lorisicola mjébergi (Stobbe, 1913); Bedford 1936: 52.
Meganarion mjobergi (Stobbe, 1913); Kéler 1938: 465.
Meganarion brachycephalus (Ewing, 1930); Kéler 1938: 465.
Lorisicola mjébergi (Stobbe, 1913); Werneck 1950: 3, figs 2-8, 8A.
Felicola (Lorisicola) mjoebergi (Stobbe, 1913); Price et al. 2003: 258.
Lorisicola mjobergi [sic] (Stobbe, 1913); Mey 2021: 194, figs 1-5, 7-17, tables 1-2.
Type host: Nycticebus borneanus (Lyon, 1906)—Bornean slow loris [see Mey 2021: 184].
Type locality: “Nord-Borneo” = Sabah, Malaysian Borneo.
Malaysian hosts: Nycticebus borneanus, Nycticebus coucang (Boddaert, 1785) [see Mey 2021: 184].
Malaysian localities: Kota Tinggi (Johor) Peninsular Malaysia (Ewing 1930); Sabah, Malaysian Borneo (Sto-
bbe 1913).
Geographical distribution: Southeast Asia.
Remarks: Mey (2021) discussed the taxonomic status of Lorisicola mjoebergi in great detail, including a com-
plete morphological description and a discussion about its hosts. Also, Mey (2021) questioned the validity of
the two hosts listed above, based on their known geographical distribution.

Genus Trichodectes Nitzsch, 1818

Trichodectes canis (De Geer, 1778)
Ricinus canis De Geer, 1778: 81, pl. 4: fig. 16.
Pediculus canis O. Fabricius, 1780: 215.
Trichodectes latus Nitzsch, 1818: 296.
Trichodectes octopunctatus Denny, 1852: 29. Unnecessary nomen novum for Trichodectes latus Nitzsch,
1818.
Trichodectes Riveti [sic] Neumann, 1913: 614, figs 7-8.
Trichodectes floridanus McGregor, 1917: 168, pl. 16: figs 3, 5.
Trichodectes latifrons Fahrenholz, 1919: 363.
Trichodectes canis (De Geer, 1778); Werneck 1948: 111.
Trichodectes canis; Macadam et al. 1984: 37.
Trichodectes canis (De Geer, 1778); Price et al. 2003: 274, fig. 264.
Type host: Canis lupus familiaris Linnaeus, 1758—Domestic dog.
Type locality: Europe.
Malaysian host: Canis lupus familiaris.
Malaysian locality: Kota Kinabalu (Sabah) Malaysian Borneo (Macadam et al. 1984).
Geographical distribution: Worldwide, except Antarctica.
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Remarks: Trichodectes canis is a prevalent parasite of dogs (Durden 2019), that also parasitises several other
hosts (Price et al. 2003: 274). The only record of T. canis in Malaysia is from domestic dogs in multiple loca-
tions of Sabah, Malaysian Borneo (Macadam ef al. 1984). Whether 7. canis in Malaysia is more prevalent on
hosts in forest areas, as shown by Macadam et al. (1984), needs to be confirmed.

Trichodectes emersoni Hopkins, 1960
Trichodectes (Trichodectes) emersoni Hopkins, 1960: 93, figs 11-13; pl. 1: fig. 4; pl. 2: figs 5-6.
Trichodectes emersoni Hopkins, 1960; Price et al. 2003: 274.
Type host: “Helictis orientalis everetti” = Melogale everetti (Thomas, 1895)—Bornean ferret badger.
Type locality: Gunung Kinabalu (Sabah) Malaysian Borneo.
Malaysian host: Melogale everetti.
Malaysian locality: Gunung Kinabalu (Sabah) Malaysian Borneo (Hopkins 1960).
Geographical distribution: Malaysian Borneo.
Remarks: As there are no other records of 7. emersoni, it appears the geographical distribution of this louse is
restricted to the northern region of the Malaysian Borneo.

Suborder Rhynchophthirina Ferris, 1931
Family Haematomyzidae Enderlein, 1904

Genus Haematomyzus Piaget, 1869

Haematomyzus elephantis Piaget, 1869
Haematomyzus elephantis Piaget, 1869: 254.
Haematomyzus longirostris Piaget, 1869: 254.
Idolocoris elephantis Walker, 1872: 132, fig. 67.
Phantasmocoris elephantis (Walker, 1872); White 1872: 234.
Haematomyzus proboscideus Piaget, 1880: 658, pl. 49: figs 2, 2h.
Haematomyzus paradoxus Labhille, 1908: 189, figs 1-9.
Haematomyzus elephantis sumatranus Fahrenholz, 1910: 714.
Haematomyzus elephantis elephantis Piaget, 1869; Hopkins 1949: 521.
Haematomyzus elephantis Piaget, 1869; Werneck 1950: 199, figs 306-315.
Haematomyzus elephantis Piaget, 1869; Jeftery et al. 1999: 51.
Haematomyzus elephantis Piaget, 1869; Price ef al. 2003: 79.
Type host: Loxodonta africana (Blumenbach, 1797)—Bush African elephant.
Type locality: Rotterdam Zoo, Netherlands.
Malaysian host: Elephas maximus indicus Cuvier, 1798.
Malaysian locality: Kuala Krai (Kelantan) Peninsular Malaysia (Jeffery et al. 1999).
Geographical distribution: Central and southern Africa, and Southeast Asia.
Remarks: Jeffery et al. (1999) collected Haematomyzus elephantis from a captive Indian elephant in the Kuala
Krai Mini Zoo. As Indian elephants are native in both Peninsular Malaysia and Malaysian Borneo, it is likely
that H. elephantis will be found parasitising free-living elephants in Malaysia.

Chewing lice not recorded from Malaysia, but known elsewhere from mammalian hosts present in this
country

Bovicola equi (Denny, 1842)
Bovicola equi is the only chewing louse known to infest horses (Price & Graham 1997; Price et al. 2003). Al-
though horses are not native in Malaysia, the importation of these animals for recreational purposes implies that
B. equi may be present in the country. Further research is needed to determine the presence and prevalence of
B. equi in both Peninsular Malaysia and Malaysian Borneo.
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Damalinia muntiaca (Séguy, 1948)
The detailed type locality of Damalinia muntiaca is uncertain, as Séguy (1948) wrote that the type specimens
were from a captive red muntjac (Muntiacus muntjak (Zimmermann, 1780)) originally from “d’Indo-Malaise”
(= Indo-Malaya). The red muntjac is distributed in Southeast Asia, including Malaysia, where it has been listed
as a non-endangered species by the Malaysian Department of Wildlife and National Parks (PERHILITAN 2010,
2017). Hence, it is possible that D. muntiaca occurs in Malaysia.

Damalinia thompsoni (Bedford, 1936)

Bedford (1936) described Damalinia thompsoni based on females collected from the Sumatran serow (Capricornis
sumatraensis (Bechstein, 1799)) in Sumatra, Indonesia. Emerson (1964b) identified a male and females from
the Formosan serow (Capricornis swinhoei Gray, 1862) in Taiwan as D. thompsoni, but the male from the
type host was still unknown (Emerson, 1964b). Capricornis sumatraensis is distributed from the Himalayas to
Southeast Asia, including Malaysia, and is listed as a vulnerable species by the International Union for Con-
servation of Nature (IUCN) (Phan et al. 2020). However, it is still possible that D. thompsoni will be found in
Malaysia.

Damalinia traguli Werneck, 1950
Werneck (1950) described the adult male and female of Damalinia traguli from the greater mousedeer (7ra-
gulus napu borneanus Miller, 1902) collected in Kendawangan, West Kalimantan, Indonesian Borneo, as well
as on other Tragulus species from Sumatra, Indonesia. Also, Damalinia traguli was reported from the Javan
mousedeer (7ragulus javanicus (Osbeck, 1765)) in Sumatra (Emerson & Price 1981). Tragulus javanicus and T.
napu borneanus are both native in Malaysia (Abdullah & Mammalian Research Group 2013; Duckworth ef al.
2015; Timmins & Duckworth 2015), therefore there is a possibility that D. traguli is also present in this country.

Felicola aspidorhynchus (Werneck, 1948)
Werneck (1948) described the adult male and female of Felicola aspidorhynchus from the banded linsang
(Prionodon linsang (Hardwicke, 1821)) collected in eastern Sumatra, Indonesia. This host is distributed in
Southeast Asia, particularly southern Myanmar, Thailand, Peninsular Malaysia, the Sumatran region of Indone-
sia and Borneo (Duckworth et al. 2016a). Given that P. /insang is native in Malaysia (Abdullah & Mammalian
Research Group 2013), it is possible that F. aspidorhynchus occurs in this country.

Felicola bengalensis (Werneck, 1948)

The type host of Felicola bengalensis is the Asian palm civet (Paradoxurus hermaphroditus (Pallas, 1777), with
a wide distribution from India to Southeast Asia. Werneck (1948) gave the type locality as “de Pulo Terutan,
na costa ocidental da peninsula de Malaca, Sido” = “from Pulo Terutan, on the western coast of the Malacca
Peninsula, Siam”. The name “Pulo Terutan” refers to the Ko Tarutao Island in Thailand, located approximately
10 kilometers north of Pulau Langkawi in Peninsular Malaysia. Furthermore, Changbunjong ef al. (2010, 2011)
did not mention any material of F. bengalensis from Malaysia. However, considering that the type host does
occur in Malaysia, this louse species may be found in this country.

Felicola juccii (Conci, 1942)
Conci (1942) described the adult male and female of Felicola juccii from Paguma larvata grayi (Bennett,
1835), a subspecies of the masked palm civet collected in Myanmar. Emerson (1964b) reported F. juccii from
the Formosan masked palm civet (Paguma larvata taivana Swinhoe, 1862) in Taiwan. Several subspecies of
the masked palm civet are widely distributed in the Oriental region (Duckworth et a/. 2016b). More studies are
needed to determine the actual geographical distribution of F. juccii, especially if it parasitises any of the two
subspecies living in Malaysia.

Felicola malaysianus (Werneck, 1948)
Werneck (1948) described the adult male and female of Felicola malaysianus collected from the otter-civet,
Cynogale bennettii Gray, 1836 in Sumatra, Indonesia. Cynogale bennettii is an endangered species distributed
in Peninsular Malaysia, Borneo and Sumatra (Indonesia) (Ross et al. 2015). More parasite surveys are needed
to determine if this louse species is present in Peninsular Malaysia and/or Malaysian Borneo.
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Felicola rohani Werneck, 1956

Werneck (1956) described the adult male and female of Felicola rohani from the Indian grey mongoose Her-
pestes edwardsii (Geoffroy Saint-Hilaire, 1818) introduced into the island of Mauritius by human agency. The
natural distribution of H. edwardsii is in the eastern part of Saudi Arabia and the Indian subcontinent (Mudappa
& Choudhury 2016). Other host species for F. rohani include the Javan mongoose (Herpestes javanicus (Geof-
froy Saint-Hilaire, 1818)) and the crab-eating mongoose (Herpestes urva Hodgson, 1836) (Price et. al. 2003).
These two Herpestes species are native in Malaysia (Abdullah & Mammalian Research Group 2013; PERHI-
LITAN 2010, 2017), therefore we hypothesize that F. rohani occurs in Malaysia.

Felicola sumatrensis (Werneck, 1948)
The type host of Felicola sumatrensis is the banded linsang (Prionodon linsang), which is also the type host
of Felicola aspidorhynchus. Similarly, Felicola sumatrensis has been reported only from Sumatra, Indonesia
(Werneck 1948). Given that P, linsang is distributed across a large part of Southeast Asia, it is possible that F.
sumatrensis occurs in Malaysia.

Tricholipeurus indicus Werneck, 1950

Werneck (1950) described the adult male and female of Tricholipeurus indicus from the Indian muntjac (Munti-
acus muntjak, but expressed doubt about the identity of the type host because 7. indicus belonged in a group
of species from the Americas. However, Price et al. (2003) listed Reeve’s muntjac (Muntiacus reevesi Ogilby,
1839) as an additional host of 7. indicus, a mammal which also occurs in eastern Asia. As stated above under
Damalinia muntiaca, the red muntjac is distributed in Southeast Asia, including Malaysia. Considering that
Malaysian researchers have frequently studied the ectoparasites of small mammals (Mariana et al. 2005, 2008;
Madinah et al. 2011, 2013, 2014; Mohd-Taib et al. 2021), it is highly recommended that future parasite surveys
should focus on large mammals, such as muntjacs, to determine whether Tricholipeurus indicus is present in
Malaysia.

Trimenopon hispidum (Burmeister, 1838)
Trimenopon hispidum is a widely distributed species recorded on domestic and wild guinea pigs (Cavia por-
cellus) (Emerson & Price 1981; Price & Graham 1997). More parasite surveys of guinea pigs are needed in
Malaysia to determine whether 7. hispidum is present in the country.

Discussion

As discussed in our paper on sucking lice of Malaysian mammals (Kazim et al. 2022), surveys of ectoparasites in
this country often dealt with small mammals, mainly recording ticks and mites rather than lice (Shabrina 1990; Mar-
iana et al. 2008; Madinah et al. 2014). Considering that among the 13 species of chewing lice recorded in Malaysia,
nine species were introduced by humans, gives a clear picture of the dearth of data on chewing lice from native
mammals in this country. Figures 1 and 2 show the patchy distribution of the louse genera and species in Peninsular
Malaysia and Malaysian Borneo, respectively. Even in the case of introduced species of chewing lice, considering
that they are all of veterinary importance, our knowledge is scarce for most of them.

One important factor contributing to the scarce research on mammalian chewing lice in Malaysia is the lack of
dedicated louse taxonomists. Published surveys and other research which we have included in this checklist have
mostly been made by general parasitologists or biodiversity experts researching the prevalence of endo- and ecto-
parasites from companion animals, livestock and some small mammals.

Lack of interest on studying chewing lice may be another cause for the scarce knowledge about this group of
ectoparasites in Malaysia, probably because of the public stigma that lice carry as vectors of diseases, even though
chewing lice do not affect humans (Nelson 1962; Mokhtar et al. 2011).

The large areas without louse records shown in both maps (Figs 1 and 2) have not been explored for louse
studies, not only for lack of interest but, also, because of lack of funding. These uncharted areas, where most wild
mammals roam and reproduce, are montane and forested, hence more difficult to access. Research on the lice of
Malaysian wild mammals would be beneficial, as some of them are already vulnerable or endangered, such as the
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Malayan tiger (Panthera tigris), the mainland serow (Capricornis sumatraensis) and the sambar (Cervus unicolor)
(PERHILITAN 2010, 2017).

We included a list of chewing louse species which possibly occur in Malaysia—based on the occurrence of their
hosts, all native in this country—in the hope that it will stimulate more research, especially on those hosts. Further-
more, Table 2 includes all other mammalian hosts still without records of lice in Malaysia, with the genera of lice
known to occur in other countries. This list shows great gaps of knowledge indicative of a lack of targeted research
in this country. According to the list of mammals by Abdullah & Mammalian Research Group (2013), the majority
of mammal species in Malaysia are murine rodents, but most of these species are not known to harbour chewing
lice, in particular those in speciose genera—such as Rattus and Mus—which have been thoroughly searched for
ectoparasites in many countries (Price et al. 2003). Currently, only four species in two genera of murine rodents
(Kunsia and Thomasomys) are known to be infested by chewing lice, in contrast to other rodent families, such as the
Geomyidae (see Price et al. 2003). However, even if the rodents are not included, there are 40 species of potential
hosts of chewing lice in Malaysia (Table 2).

TABLE 2. List of mammalian host species without records of lice in Malaysia, and chewing louse genera known from
other countries.

Host family Host species Louse genus

Bovidae Bos gaurus (Gaur) Bovicola Ewing, 1929
Bos javanicus (Banteng)
Bubalus bubalis (Water buffalo)
Capricornis sumatraensis (Sumatran serow) Damalinia Mjoberg, 1910
Equidae Equus caballus (Horse)* Werneckiella Eichler, 1940
Equus asinus (Donkey)*
Muridae Bandicota bengalensis (Lesser bandicoot rat) Cummingsia Ferris, 1922
Bandicota indica (Greater bandicoot rat)
Berylmys bowersi (Bower’s white-toothed rat)
Chiropodomys gliroides (Pencil-tailed tree-mouse)
Chiropodomys major (Large pencil-tailed tree-mouse)
Chiropodomysmuroides(Grey-belliedpencil-tailedtree-mouse)
Chiropodomys pusillus (Lesser pencil-tailed tree-mouse)
Haeromys margarettae (Ranee mouse)
Hapalomys longicaudatus (Marmoset rat)
Lenothrix canus (Grey tree rat)
Leopoldamys edwardsi (Edwards’s long-tailed giant rat)
Leopoldamys sabanus (Long-tailed giant rat)
Maxomys alticola (Mountain spiny rat)
Maxomys baeodon (Small spiny rat)
Maxomys inas (Malayan mountain spiny rat)
Maxomys ochraceiventer (Chestnut-bellied spiny rat)
Maxomys rajah (Brown spiny rat)
Maxomys surifer (Red spiny rat)
Maxomys tajuddini (Tajuddin’s spiny rat)
Maxomys whiteheadi (Whitehead’s spiny rat)
Mous caroli (Ricefield mouse)
Mus musculus (House mouse)
Niviventer cameroni (Cameron Highlands white-bellied rat)

Niviventer cremoriventer (Dark-tailed tree rat)

...... continued on the next page
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TABLE 2. (Continued)

Host family

Host species

Louse genus

Muridae

Cervidae

Tragulidae

Hystricidae

Felidae

Mustelidae & Mephitidae

Niviventer niviventer (White-bellied rat)
Niviventer rapit (Long-tailed mountain rat)
Pithecheir melanura (Monkey-footed rat)
Rattus annandalei (Annandale’s rat)
Rattus argentiventer (Ricefield rat)
Rattus baluensis (Summit rat)

Rattus exulans (Polynesian rat)

Rattus norvegicus (Brown rat)

Rattus rattus (Black rat)

Rattus tiomanicus (Malayan field rat)
Rhizomys pruinosus (Hoary bamboo rat)

Rhizomys sumatrensis (Large bamboo rat)

Sundamys infraluteus (Mountain giant Sunda rat)

Sundamys muelleri (Miiller’s giant Sunda rat)

Cervus timorensis (Javan rusa)*
Cervus unicolor (Sambar deer)
Muntiacus atherodes (Bornean yellow muntjac)

Muntiacus muntjak (Red muntjac)

Tragulus javanicus (Javan mousedeer)
Tragulus kanchili (Lesser mousedeer)

Tragulus napu (Greater mousedeer)

Hystrix brachyuran (Common porcupine)
Hpystrix crassispinis (Thick-spined porcupine)

Trichys fasciculate (Long-tailed porcupine)

Panthera pardus (Clouded leopard)
Panthera tigris (Malayan tiger)
Pardofelis badia (Bay cat)
Pardofelis marmorata (Marbled cat)
Pardofelis temminckii (Golden cat)

Arctonyx collaris (Hog badger)

Amblonyx cinereus (Oriental small-clawed otter)
Lutra lutra (Eurasian otter)

Lutra sumatrana (Hairy-nosed otter)

Lutrogale perspicillata (Smooth-coated otter)

Mydaus javanensis (Malayan stink badger)
Mustela nudipes (Malay weasel)

Cummingsia Ferris, 1922

Bovicola Ewing, 1929
Damalinia Mjoberg, 1910
Tricholipeurus Bedford, 1929

Damalinia Mjoberg, 1910

Eutrichophilus Mjoberg, 1910

Felicola Ewing, 1929

Neotrichodectes Ewing, 1929
Lutridia Kéler, 1938
Paratrichodectes Lyal, 1985
Stachiella Kéler, 1938
Trichodectes Nitzsch, 1818

...... continued on the next page
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TABLE 2. (Continued)

Host family

Host species

Louse genus

Viverridae

Prionodontidae

Herpestidae

Ursidae

Arctogalidia trivirgata (Small-toothed palm civet)

Cynogale bennettii (Otter civet)
Diplogale hosei (Hose’s civet)
Hemigalus derbyanus (Banded palm civet)

Paguma larvata (Masked palm civet)

Paradoxurus hermaphroditus (Common palm civet)

Viverra megaspila (Large spotted civet)
Viverra tangalunga (Malay civet)
Viverra zibetha (Large Indian civet)

Viverricula indica (Small Indian civet)

Prionodon linsang (Banded linsang)

Herpestes brachyurus (Short-tailed mongoose)
Herpestes edwarsii (Indian grey mongoose)
Herpestes hosei (Hose’s mongoose)

Herpestes javanicus (Javan mongoose)
Herpestes semitorquatus (Collared mongoose)

Herpestes urva (Crab-eating mongoose)

Helarctos malayanus (Malayan sun bear)

Neofelicola Werneck, 1948
Felicola Ewing, 1929
Trichodectes Nitzsch, 1818

Felicola Ewing, 1929

Felicola Ewing, 1929

Trichodectes Nitzsch, 1818

* Introduced by human agency

In conclusion, targeted studies on chewing lice from mammals would be beneficial, not only to improve our
knowledge of the Malaysian biodiversity but, also, to study host-parasite ecology and to find any pathological risk
that these lice may impose on host health and fitness, especially on domestic and endangered species.

Host-louse list

Host taxa are listed in alphabetical order according to order and family. Louse taxa are listed under each host in
alphabetical order according to genera. Vernacular names of host species are given in English and Malay.

ORDER ARTIODACTYLA

FAMILY BOVIDAE

Bos taurus Linnaeus, 1758

Domestic cattle—Lembu

Bovicola bovis (Linnaeus, 1758)

Capra hircus Linnaeus, 1758

Bovicola caprae (Gurlt, 1843)
Bovicola limbatus (Gervais, 1844)

Ovis aries Linnaeus, 1758

Sheep—Biri-biri

Bovicola ovis (Schrank, 1781)

Domestic goat—Kambing
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ORDER CARNIVORA

FAMILY CANIDAE

Canis lupus familiaris Linnaeus, 1758 Domestic dog—Anjing
Heterodoxus spiniger (Enderlein, 1909)
Trichodectes canis (De Geer, 1778)

FAMILY FELIDAE

Felis catus Linnaeus, 1758 Domestic cat—Kucing
Felicola subrostratus (Burmeister, 1838)
Heterodoxus spiniger (Enderlein, 1909)

Prionailurus bengalensis (Kerr, 1792) Leopard cat—Kucing batu
Felicola siamensis Emerson, 1964

FAMILY MUSTELIDAE
Melogale everetti (Thomas, 1895) Bornean ferret badger—Pulasan lamri
Trichodectes emersoni Hopkins, 1960

ORDER PRIMATES

FAMILY LORISIDAE

Nycticebus borneanus (Lyon, 1906) Bornean slow loris—Konkang
Lorisicola mjoebergi (Stobbe, 1913)

Nycticebus coucang (Boddaert, 1785) Slow loris—Kera duku
Lorisicola mjoebergi (Stobbe, 1913)

ORDER PROBOSCIDEA

FAMILY ELEPHANTIDAE

Elephas maximus indicus Cuvier, 1798 Asian elephant—Gajah
Haematomyzus elephantis Piaget, 1869

ORDER RODENTIA

FAMILY CAVIIDAE

Cavia porcellus (Linnaeus, 1758) Guinea pig—Tikus Belanda
Gliricola porcelli (Schrank, 1781)
Gyropus ovalis Burmeister, 1838
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