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Abstract. Ischnopsyllidae is a highly specialized family consisting of species exclusively ectoparasitic on bats. The Philippine bat 

flea fauna currently comprises two subfamilies, three genera and four species. Our study presents the new distribution records from 

Bohol Island and Balabac Island, as well as the first overview of the natural history and distribution of known ischnopsyllid fleas in 

the Philippines. 

 

Keywords: Ectoparasite, Pteropodidae, new record, Thaumapsylla, Philippines  

 

Introduction 

Fleas are a holometabolous group characterized primarily by the lack of wings laterally compressed bodies in adults. All 

members of this order exclusively rely on blood for nutrition and parasitize mammals and birds (Krenn & Aspöck, 2012). Due to 

their hematophagous nature, fleas are known to be vectors of diseases including bubonic plague, cat scratch fever, and murine typhus 

(Civen & Ngo, 2008; Dean et al., 2018; Girma et al., 2019) as well as intermediate hosts for parasites such as Dipylidium caninum 

(Linnaeus, 1758) (Wani et al., 2013) and Hymenolepis diminuta (Rudolphi, 1819) (Sethi et al., 2018). Currently, there are about 

2575 species belonging to 18 families and taxa are known to occur across all zoogeographic regions (Hastriter & Whiting, 2009). 

Among the extant flea families, only Ischnopsyllidae is exclusively associated with a single host group (Marshall, 1982; Krasnov, 

2008). Other families that exhibit a very narrow host range include Malacopsyllidae, which is primarily ectoparasitic on armadillos 

(Smit, 1987; Ezquiaga & Lareschi, 2012) and Chimaeropsyllidae, which is associated mainly with elephant shrews (Segerman, 2000; 

Whiting et al., 2008). 

Ischnopsyllidae is a small family comprising 20 genera and 135 species (Durden & Hinkle, 2009) exclusively ectoparasitic in 

bats (Whiting et al., 2008). This group is divided into two subfamilies: Ischnopsyllinae and Thaumapsyllinae. The former occurs 

primarily on insectivorous bats, whereas the latter is associated with fruit bats (Pteropodidae) (Hopkins & Rothschild, 1956). In the 

Philippines, there are very few published records of ischnopsyllid fleas. These include the works of Jordan (1937), Traub (1951), 

Beaucournu & Kock (1994a, b), Zabat & Eduardo (2011), Hastriter & Bush (2013, 2014), Alvarez et al. (2016, 2018), and Amarga 

et al. (2017). Here, we report the first record of ischnopsyllid fleas in Bohol Island and Balabac Island and provide a checklist of 

ischnopsyllid fleas in the Philippines. 

 

Materials and methods 

Bats were collected using mist nets placed in caves (in Bohol Island) and forest edges (in Palawan Island). Collected bat 

specimens were identified using published taxonomic keys (Ingle & Heaney, 1999). Fleas were collected according to the Hastriter 

& Bush (2013) protocol and preserved in 95% ethanol prior to identification. Additional specimens were examined from the 

collection deposited in the Monte L. Bean Life Science Museum, Brigham Young University, Provo, Utah, USA. The collected 

specimens are currently in the private parasite collection of the first author.  

Acronyms used in this study: 

AKA - first author’s private parasite collection. 

BYUC - Monte L. Bean Life Science Museum, Brigham Young University, Provo, Utah, USA. 
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Results 

Siphonaptera Latreille, 1825 (fleas) 

Ischnopsyllidae Wahlgren, 1907 (bat fleas) 

Thaumapsyllinae Jordan, 1947 

 

Thaumapsylla breviceps Rothschild, 1907  

(Fig. 1) 

 

Thaumapsylla breviceps Rothschild, 1907: 329; Jordan, 1937: 290; Thompson, 1938: 146; Jordan, 1939: 374; Traub, 1951: 18–19; 

Smit, 1977: 39; Marshall, 1980: 83; Durden et al., 1990: 51, 53; Beaucournu, 2004: 209; Lewis, 2006: 54; Hastriter, 2009: 52; 

Hastriter & Bush, 2010: 225; Hastriter & Bush, 2013: 21. 

Thaumapsylla breviceps orientalis Smit, 1954: 152; Klein, 1971: 225, 234; Beaucournu & Kock, 1994a: 72–73; Beaucournu et al., 

1998: 1009; Ribeiro et al., 1998: 112; Suntsov & Suntsova, 1999: 575; Gong et al., 2007: appendix, p. 4. 

Thaumapsylla breviceps breviceps Marcus, 1961: 175. 

 

Material examined. PHILIPPINES: Luzon Island, Ilocos Norte Province, Adam’s Village, 18.438°N 120.878°E, 750 m, Rousettus 

amplexicaudatus (P-4196/NCA049), 23. VI. 2011, leg. S. Villa (2 ♀♀, BYUC); Adam’s Village, 18.449°N 120.894°E, 475 m, 1. 

VII. 2011, leg. S. Villa (1 ♀, BYUC); Aurora Province, Municipality of San Louis, 15.680°N 121.529°E, Eonycteris spelaea (P-

2770/JAE-3023), 16. VI. 2009, leg. K. Dittmar (1 ♀, BYUC); Aurora Province, Municipality of San Louis, 15.680°N 121.529°E, 

E. spelaea (P-2779/JAE-3040), 16. VI. 2009, leg. K. Dittmar (1 ♂, BYUC); Aurora Province, Municipality of San Louis, 15.680°N 

121.529°E, R. amplexicaudatus (JAE-3026), 16. VI. 2009, leg. J. Esselstyn (1 ♀, BYUC); Palawan Province, El Nido municipality, 

Brgy. Pasadeña, 11.253°N 119.445°E, R. amplexicaudatus (released), 29. VII. 2019, leg. J. Cantil (11 ♀♀, AKA); Bataraza 

municipality, Brgy. Rio Tuba, 8.539°N 117.423°E, E. spelaea (released), 21-27. VI. 2019, leg. R. Giganto (6 ♂♂ 5 ♀♀, AKA); 

Balabac Island, Brgy. Indalawan, 7.912°N 117.035°E, R. amplexicaudatus (released), 25-29. X. 2019, leg. J. Cantil (5 ♀♀, AKA), 

new record; Bohol Island, Candijay municipality, 9.817°N 124.300°E, 14. I. 2012, leg. K. Phelps (2 ♀♀, AKA), new record. 

 
Figure 1. Adult Thaumapsylla breviceps (female) from Balabac Island, Philippines 
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Thaumapsylla longiforceps Traub, 1951 

 

Thaumapsylla longiforceps Traub, 1951: 15–18; Holland, 1969: 11; Sakaguti, 1972: 204; Marshall, 1980: 83; Peterson et al., 1990: 

42, 45; Beaucournu & Kock, 1994a: 73–74; Lewis, 2006: 54; Hastriter, 2009: 52; Hastriter & Bush, 2013: 22. 

 

Material examined. PHILIPPINES:  Mindanao Island, Mt. Hilong, San Antonio Village, 09.064°N 125.642°E, 110 m, R. 

amplexicaudatus (P-5383/NCA264), 20. VI. 2012, leg. H. Owens (1 ♀, BYUC); Bohol Island, Bilar, Duangon Spring, R. 

amplexicaudatus ♂ (P-4816), 12. V. 2012, leg. S. Bush (4 ♂♂ 2 ♀♀, BYUC); Bohol Island, Bilar, Duangon Spring, R. 

amplexicaudatus ♀, 12. V. 2012, leg. S. Bush (1 ♀, BYUC); Luzon Island, Ilocos Norte Province, Adam’s Village, 475 m, R. 

amplexicaudatus (P-4318/NCA125), 1. VII. 2011, leg. S. Villa (1 ♀, BYUC). 

 

Ischnopsyllinae Wahlgren, 1907 

 

Ischnopsyllus indicus Jordan, 1931 

 

Ischnopsyllus indicus Jordan, 1931: 147; Jordan, 1941: 365–366; Smit, 1952: 844; Smit, 1953: 149; Wang, 1956: 8; Sakaguti, 1957: 

173; Ono, 1959: 670–671; Hopkins, 1961: 107; Sakaguti & Jameson Jr., 1962: 149–150; Smit, 1964: 486; Sakaguti, 1967: 102; 

Lien & Fan, 1971: 255; Liu et al., 1981: 24; Ye et al., 1982: 214, 216; Beaucournu et al., 2000: 120; Gong et al., 2005: 285; 

Liu et al., 2005: 375; Lewis, 2006: 47; Gong et al., 2007: appendix, p. 4. 

Ischnopsyllus tatishii Sugimoto, 1933: 101. 

Ischnopsyllus tatieshii Liu, 1935: 1–4. 

Ischnopsyllus taetishii Liu, 1936: 586. 

Ischnopsyllus tateishii Liu, 1939: 89; Chow & Huang, 1950: 117; Hopkins, 1952: 364; Sakaguti, 1957: 171.  

 

Material examined. PHILIPPINES: Negros Island, Mt. Bungal, Northern Negros Natural Park, 10.674°N 123.189°E, 1200 m, 

Pipistrellus javanicus (JAE-3252), 23. VII. 2009, leg. J. Esselstyn (1 ♂, BYUC). 

 

Lagaropsylla mera mera Jordan & Rothschild 1921 

 

Lagaropsylla mera Jordan & Rothschild, 1921: 156–157; Thompson, 1938: 146; Dunnet & Mardon, 1974: 124; Mardon & Allison, 

1978: 170; Smit, 1979: 326; Marshall, 1980: 83; Mardon & Allison, 1982: 187; Beaucournu & Kock, 1994a: 68. 

Lagaropsylla mera mera Beaucournu & Kock, 1994b: 195; Lewis, 2006: 48. 

 

Key to Species of Ischnopsyllidae in the Philippines 

1. Cephalic region elongated; pronotum long; parasitic on insectivorous bats (Ischnopsyllinae)………………………………..2 

- Cephalic region short; pronotum short; parasitic on Pteropodidae (Thaumapsyllinae)………………………………………..3 

2. Preoral tubercle long and narrow…………………………………………………………...Ischnopsyllus indicus Jordan, 1931 

- Preoral tubercle short and broad………………………………………….Lagaropsylla mera mera Jordan & Rothschild, 1921 

3. Process on clasper thrice as long as 5th metatarsus; crochet apically subglobular……Thaumapsylla longiforceps Traub, 1951 

- Process on clasper twice as long as 5th metatarsus; crochet apically subacuminate……………………………………………… 

 ……………………………………………………………………………………….Thaumapsylla breviceps Rothschild, 1907 

 

Discussion 

Ischnopsyllid fauna in the Philippines 

The family Ischnopsyllidae was proposed by Wahlgren (1907), designating Ischnopsyllus Westwood as the type genus. The 

current taxonomic status of Ischnopsyllidae is divided into two subfamilies: Ischnopsyllinae and Thaumapsyllinae (Medvedev, 1985; 

Lewis, 1993). The subfamily Ischnopsyllinae was further divided into five tribes based on morphological attributes of the head, 

thorax, and aedeagus: Chiropteropsyllini Medvedev, Ischnopsyllini Wahlgren, Nycteridopsyllini Medvedev, Porribiini Medvedev, 

Sternopsyllini Medvedev (Wahlgren, 1907; Medvedev, 1985). Jordan (1947) established the subfamily Thaumapsyllinae based on 

the head and thorax structures of the genus Thaumapsylla which differs entirely from the structure of Ischnopsyllidae. Furthermore, 
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the family Ischnopsyllidae was monophyletic within the flea phylogenetic tree and was proposed to be a sister taxon to 

Dolichopsyllus Baker and Ceratophyllidae Dampf (Whiting et al., 2008). 

Ischnopsyllidae can be distinguished from other flea families by having a combination of the following characters: presence of 

sclerotized genal plates situated in lateral regions of the head capsule, vestigial eyes (reduced or absent), absence of trabecula 

centralis, presence of pronotal ctenidia, presence of apical spinelets of metanotum and anterior region of abdominal tergites, and 

presence of antesensilial bristles (sometimes absent in some species) (Ewing & Fox, 1943; Stark, 1958). In the Philippines, this 

family is currently represented by four species belonging to the genera Ischnopsyllus, Lagaropsylla, and Thaumapsylla. 

The genus Ischnopsyllus is widely distributed in the Palearctic region and extends to the Oriental and Afrotropical regions 

(Beaucournu, 2004). Ischnopsyllus (Hexactenopsylla) indicus was the first representative of the genus Ischnopsyllus documented in 

the Philippines. It was first collected from Mt. Bungal, Negros Island, parasitizing Pipistrellus javanicus (Hastriter & Bush, 2013). 

Despite its lone record in the Philippines to date, this species is widely distributed across Palearctic and Oriental zoogeographic 

regions and has been documented from Pakistan, Sri Lanka, China, Japan, Guam, Taiwan, Vietnam (Thompson, 1937; Hopkins, 

1961; Sakaguti & Jameson Jr., 1962; Worth & Shah, 1969; Ye et al., 1982; Shi et al., 1989; Hastriter & Bush 2013; Sato & Takahashi, 

2014). Host species for I. (H.) indicus include Myotis ikonnikovi (Ikonnikov’s bat), Pipistrellus babu (Himalayan pipistrelle), 

Pipistrellus ceylonicus (Kelaart’s pipistrelle), Pipistrellus abramus (Japanese pipistrelle), Pipistrellus javanicus (Javan pipistrelle) 

(Hopkins, 1961; Sakaguti & Jameson Jr., 1962; Mitchell & Punzo, 1976; Mitchell, 1977; Hastriter & Bush, 2013; Sato & Takahashi, 

2014).  

The genus Lagaropsylla is a widespread taxon that spans the Oriental, Australian, and Afrotropical zoogeographic regions 

(Beaucournu, 2004). Currently, there are 20 known species primarily parasitic on insectivorous bats. Interestingly, some Indo-

Malayan species belonging to this genus have a phoretic relationship with bat earwigs (Arixeniidae). Lagaropsylla turba and L. 

signata tend to hitch-hike on arixeniid earwigs to gain access to their molossid bat host (Cheiromeles torquatus) (Hastriter et al., 

2017). Lagaropsylla mera is the sole representative of the genus reported to date in the Philippines. This species was first 

documented in the Philippines from Chaerephon plicatus (wrinkled-lipped free-tailed bat) and Miniopterus eschschotlzii (common 

bent-winged bat) obtained from Luzon Island (Laguna and Rizal provinces) (Beaucournu & Kock, 1994a, b). The former host is 

mainly found in the Oriental zoogeographic region (particularly the Indo-Malayan area), whereas the latter has a wide distribution 

across the Indian subcontinent, Middle East, and northern Africa. Throughout its distribution range (Oriental and Australian regions), 

L. mera usually prefers molossid bats (Smit, 1979; Marshall, 1980). 

The subfamily Thaumapsyllinae is only represented by a single genus, Thaumapsylla. The genus Thaumapsylla includes four 

species worldwide (Rothschild, 1907; Jordan, 1937, 1947; Traub, 1951; Hastriter, 2009), in which two of them occur in the 

Philippines: T. breviceps and T. longiforceps. Thaumapsylla breviceps was first described by Rothschild (1907) from specimens 

infesting Rousettus collaris (now R. aegypticus) and R. stramineus collected from South Africa. Smit (1954) established the 

subspecies T. breviceps orientalis from the Oriental region, distinguishing from the nominal subspecies from the Afrotropical region. 

Thaumapsylla longiforceps was established as a species from materials collected from Rousettus and Eonycteris robusta (Philippine 

dawn bat) from Mindanao Island, Philippines. This species can co-exist with T. breviceps on the same host (Traub, 1951). Among 

the Thaumapsylla species, T. breviceps has the widest geographic distribution, occuring in the Australian, Oriental, and Afrotropical 

zoogeographic regions (Hastriter & Bush, 2013) and extending to China (Hastriter & Bush, 2010). Host species across its geographic 

range include R. amplexicaudatus (Geoffroy’s rousette), R. leschenaultii (Leschenault’s rousette), Eonycteris spelaea (Cave nectar 

bat), and E. robusta (Philippine dawn bat). This genus was first documented in the Philippines by Jordan (1937) from samples 

retrieved from Mindoro and Bukidnon (Mindanao). T. breviceps is the most common ischnopsyllid species in the Philippines and 

is known to occur in major ecoregions. It has been documented in Greater Luzon (mainland Luzon; Marinduque Island), Greater 

Mindanao (mainland Mindanao; Bohol Island, new record), Mindoro Island, and Greater Palawan (mainland Palawan; Balabac 

Island, new record). On the other hand, T. longiforceps is reported in Greater Luzon (mainland Luzon; Marinduque Island), Greater 

Mindanao (mainland Mindanao), and Mindoro Island (Fig. 2). 
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Figure 2. Geographic records of ischnopsyllid fleas in the Philippines (Pink boxes represent the new island records). 

 

Host associations 

Ischnopsyllid fleas are exclusively ectoparasitic on bats. Despite their widespread distribution, the two subfamilies show a 

strict association with their hosts. Ischnopsyllinae is parasitic on insectivorous bat families, whereas Thaumapsyllinae have evolved 

as ectoparasites of Old-World Pteropodidae (fruit bats).  The genus Ischnopsyllus is known to parasitize a wide range of bat families 

both in the eastern and western hemispheres, particularly Vespertilionidae (Jordan, 1941; Edwards et al., 1978; Brinck-Lindroth & 

Smit, 2007; Orlova & Orlov, 2015). Lagaropsylla usually prefer species from the family Molossidae (free-tailed bats) particularly 

the genera Tadarida and Cheiromeles (Marshall, 1977; Beaucournu & Kock, 1994b; Beaucournu et al., 2015). Furthermore, some 

species of Lagaropsylla have a phoretic association with bat earwigs (Arixeniidae). Lagaropsylla turba and L. signata from 

Malaysia are phoretic on Arixenia esau, both of which are associated with Cheiromeles torquatus. The bat earwig A. esau feeds on 

body secretions and skin debris of C. torquatus, while adult L. turba feeds on blood (Marshall, 1977; Hastriter et al., 2017).  

Thaumapsylla is mainly associated (as true hosts) with the genera Rousettus, Eonycteris, and Dobsonia. In the Philippines, T. 

breviceps and T. longiforceps are primarily associated with cave-dwelling fruit bats, particularly R. amplexicaudatus, E. spelaea, 

and E. robusta (Table 1). Although, there are records from Megaderma spasma (False vampire bat) and Rhinolophus subrufus (small 

rufous horseshoe bat) (Beaucournu & Kock, 1994a). This could be due to cross-contamination of samples or accidental transfer 

event of the fleas to the insectivorous bats. 
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Table 1. Records of ischnopsyllid fleas reported in the Philippines and its world distribution and associated hosts. 

Fleas Host species Distribution (reference) 

Ischnopsyllus indicus Barbastella darjelingensis  

(now Barbastella leucomelas) 

India (Jordan, 1941); Sri Lanka (Jordan, 1941) 

 Eptesicus serotinus China (Smit, 1964) 

 Nyctalus sp. China (Smit, 1964) 

 Nyctalus leisleri  India (Edwards et al., 1978) 

 Pipistrellus abramus Guam (Jordan, 1941); Japan (Sakaguti, 1967) 

 Pipistrellus babu India (Edwards et al., 1978); Nepal (Mitchell & Punzo, 1976) 

 Pipistrellus javanicus Guam (Jordan, 1941; Hopkins, 1961; Reeves et al., 2012); Japan (Hopkins & Rothschild, 1956; Sakaguti & 

Jameson Jr., 1962); Philippines (Hastriter & Bush, 2013; Zhu et al., 2014)  

 Pipistrellus mordax Sri Lanka (Thompson, 1937) 

 Rhinolophus sp. China (Jordan, 1941) 

Lagaropsylla mera mera Chaerephon plicatus Indonesia (Beaucournu & Kock, 1994a); Philippines (Beaucournu & Kock, 1994a) 

 Pipistrellus tenuis Indonesia (Beaucournu & Kock, 1994a) 

 Miniopterus eschscholtzii (a) Philippines (Beaucournu & Kock, 1994a) 

Thaumapsylla breviceps Cynopterus sp. Thailand (Beaucournu & Kock, 1994a) 

 Eonycteris robusta Philippines (Hastriter & Bush, 2013) 

 E. spelaea Indonesia (Beaucournu & Kock, 1994a; Fajri et al., 2018); Malaysia (Beaucournu & Kock, 1994a); Myanmar 

(Beaucournu & Kock, 1994a); Philippines (Hastriter & Bush, 2013); Thailand (Beaucournu & Kock, 1994a) 

 Rousettus amplexicaudatus Indonesia (Durden et al., 1990); Myanmar (Beaucournu & Kock, 1994a); Philippines (Beaucournu & Kock, 1994a; 

Zabat & Eduardo, 2011; Hastriter & Bush, 2013, 2014; Amarga et al., 2017; Alvarez et al., 2018); Thailand 

(Beaucournu & Kock, 1994a); West Timor (Rookmaaker & Bergmans, 1981) 

 R. lanosus South Africa, Congo, Kenya, Senegal (Beaucournu, 2004) 

 R. aegypticus Congo (Kwiecinski & Griffiths, 1999); Kenya; Senegal (Beaucournu, 2004); South Africa (Rothschild, 1907; 

Beaucournu, 2004) 

 R. leschenaulti China (Hastriter & Bush, 2010); India (Advani & Vazirani, 1981; Beaucournu & Kock, 1994a); Indonesia 

(Beaucournu & Kock, 1994a); Thailand (Beaucournu & Kock, 1994a) 

 Megaderma spasma Philippines (Beaucournu & Kock, 1994a) 

 Rhinolophus subrufus Philippines (Beaucournu & Kock, 1994a) 

 Chaerephon plicatus Philippines (Beaucournu & Kock, 1994a) 

 Eidolon helvum South Africa, Congo, Kenya, Senegal (Beaucournu, 2004) 
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Table 1. (continued)  

Cynopterus brachyotis angulatus  

(now C. sphinx) 

 

Cambodia (Klein, 1971) 

 Macroglossus minimus Cambodia (Klein, 1971) 

Thaumapsylla longiforceps Rousettus amplexicaudatus Indonesia (Peterson et al., 1990); West Timor (Rookmaaker & Bergmans, 1981); Philippines (Peterson et al., 1990; 

Hastriter & Bush, 2013, 2014; Alvarez et al., 2016; Amarga et al., 2017)  

 Eonycteris robusta Philippines (Hastriter & Bush, 2013) 

 Eonycteris spelaea Halmahera Is. (Peterson et al., 1990) 

 Eonycteris major (b) Philippines (Peterson et al., 1990) 

 Cynopterus brachyotis Indonesia (Peterson et al., 1990) 

(a) Listed as M. schreibersii by Beaucournu & Kock (1994a). Philippine populations previously listed as M. schreibersii are now recognized as M. eschscholtzii (Juste & Ibañez, 2019). 
(b) Peterson et al. (1990) examined a single T. longiforceps specimen collected on the host labelled as “Eonycteris major” from Philippines. However, it is a dubious record because the list of the 

Philippine bats, including Ingle & Heaney (1999) and Heaney et al. (2010), did not include E. major. 
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Bats and bat fleas as hosts and reservoirs of pathogens 

The Hematophagous (= blood-feeding) habit of ischnopsyllid fleas makes them potential vectors of bat pathogens (Goedbloed 

et al., 1964). Reeves et al. (2007) detected a Bartonella genotype similar to B. schoenbuchensis from Sternopsylla texanus. 

Bartonella schoenbuchensis causes bacteremia in deer (Dehio et al., 2001) and deer ked dermatitis in humans (De Bruin et al., 2015). 

Also, Candidatus Bartonella mayotimonensis detected in a bat flea sample from Finland (Lin et al., 2010), and this species is 

reported to cause endocarditis in humans (Chaloner et al., 2012; Edouard et al., 2015). Furthermore, McKee et al. (2017) suspected 

that bat fleas are one of the vectors of Bartonella strains detected on Chaerephon plicatus, Hipposideros armiger, H. larvatus, and 

Taphozous melanopogon from Thailand. Aside from being potential vectors for Bartonella spp. (McKee et al., 2019), bat fleas are 

potential vectors of pathogenic microbes such as Rickettsia (Dietrich et al., 2016) and Coxiella (Ferreira et al., 2018). Both 

pathogenic microbe genera are intracellular parasites usually vectored by blood-feeding arthropods (Azad & Beard, 1998; Ferreira 

et al., 2018). Recently, the pathogen Coxiella burnettii, which causes Q fever in humans, was documented in flying foxes (Eldin et 

al., 2017; Tozer et al., 2014; Dietrich et al., 2017).  

 

Knowledge gaps on Philippine ischnopsyllids 

Studies on several aspects of Philippine Ischnopsyllidae are very scarce. Most published studies on bat fleas deal with various 

geographic locality reports accompanied by a few notes on host association. Although all ischnopsyllid fleas known in the 

Philippines have a wide geographic extent and are known to occur in many countries, there are no studies concerning their 

morphological variation between island populations, as well as the population genetics and genetic diversity of these species. As 

potential vectors of pathogenic microbes, it is crucial to have in-depth studies on the extent of host associations as well as the 

microbial communities that these fleas harbor. Furthermore, it is also important to conduct detailed studies on the vector ecology of 

bat fleas, investigate the extrinsic and intrinsic factors responsible for their population dynamics, and thoroughly examine their role 

in pathogen transmission. With the recent pandemic of bat-associated coronavirus, serious investigations are imperative to include 

the detection of viral pathogens in bat fleas, especially horseshoe bats of the family Rhinolophidae. 

 

Acknowledgements  

We thank K. L. Phelps for donating the specimen from Bohol Island and R. Giganto from Palawan. We also thank the 2019 

Balabac expedition team: C. Supsup, A. Asis, M. Reyes, J. Cantil, C. Carestia, and J. Domingo, for conducting the survey and 

providing us flea samples from Balabac Island. We are also grateful to Palawan Council for Sustainable Development (PCSD) for 

granting the collection and transport permits (under C. Supsup). AKSA also thanks C. Supsup for the aid in creating the ischnopsyllid 

map.  

 

References 

Advani, R. & Vazirani, T. G. 1981. Studies on ectoparasites of bats of Rajasthan and Gujarat (India). Records of the Zoological 

Survey of India (Miscellaneous Publication Occasional Paper) 22: 1–155. 

Alvarez, J. D. V., Lit Jr., I. L., Alviola, P. A., Cosco, E. A. & Eres, E. G. 2016. A contribution to the ectoparasite fauna of bats 

(Mammalia: Chiroptera) in Mindoro Island, Philippines: I. Blood sucking Diptera (Nycteribiidae, Streblidae) and 

Siphonaptera (Ischnopsyllidae). International Journal of Tropical Insect Science 36 (4): 188–194. 

Alvarez, J. D. V., Dimaculangan, F. D. & Naredo, J. C. B. 2018. Survey of ectoparasitic arthropods associated with bats (Mammalia: 

Chiroptera) in Cacupangan Cave, Mabini, Pangasinan. Laksambuhay 5: 1–7. 

Amarga, A. K. S., Alviola, P. A., Lit Jr., I. L. & Yap, S. A. 2017. Checklist of ectoparasitic arthropods among cave-dwelling bats 

from Marinduque Island, Philippines. Check List 13 (1): 1–10. 

Azad, A. F. & Beard, C. B. 1998. Rickettsial pathogens and their arthropod vectors. Emerging Infectious Diseases 4 (2): 179–186. 

Beaucournu, J. C. 2004. Catalogue des puces de la Région Afrotropicale (Insecta: Siphonaptera) (sous-région malgache exclue).  

Beiträge zur Entomologie 54 (1): 185–239. 

Beaucournu, J. C. & Kock, D. 1994a. Notes sur les Ischnopsyllidae de la Région Orientale, II. Stations inédites et description diune 

espèce nouvelle du genre Lagaropsylla Jordan & Rothschild, 1921 (Insecta: Siphonaptera). Senckenbergiana biologica 73 

(1–2): 67–75. 

Beaucournu, J. C. & Kock, D. 1994b. Le genre Lagaropsylla Jordan & Rothschild, 1921 (Siphonaptera: Ischnopsyllidae). Annales 

de la Société Entomologique de France 30 (2): 193–207. 



臺灣研蟲誌 Taiwanese Journal of Entomological Studies 7(2): 14–26 (2022) 

 

22 

 

Beaucournu, J. C., Prié, V., Ramasindrazana, B., Goodman, S. M. & Laudisoit, A. 2015. Les Puces de Chauve-souris à Madagascar: 

nouvelles données et clé d’identification illustrée actualisée (Siphonaptera, Ischnopsyllidae). Bulletin de la Société 

entomologique de France 120 (3): 323–334. 

Beaucournu, J. C., Sountsov, V. V., Huong, L. T. V. & Sountsova, N. I. 2000. Esquisse d’une biogéographie des puces (Insecta, 

Siphonaptera) du Vietnam.  Biogeographica 76 (1): 1–20. 

Beaucournu, J. C., Suciu, M. & Decu, V. 1998. Siphonaptera. pp 1007–1013. In: Juberthie C., Decu V. (eds). Encyclopaedia 

Biospeologica, Vol. II. Société Internationale de Biospéologie, Moulis. 

Brinck-Lindroth, G. & Smit, F. G. A. M. 2007. The fleas (Siphonaptera) of Fennoscandia and Denmark, Fauna Entomologica 

Scandinavica, Volume 41. Koninklike Brill NV, Leiden, The Netherlands. 183 pp. 

Chaloner, G. L., Harrison, T. G. & Birtles, R. J. 2012. Bartonella species as a cause of infective endocarditis in the UK. Epidemiology 

& Infection 141 (4): 841–846. 

Chow, C.-Y. & Huang, T.-C. 1950. The identification of known species of Taiwan (Formosan) fleas (Insecta, Siphonaptera).  

Quarterly Journal of the Taiwan Museum 3 (3): 113–123. 

Civen, R. & Ngo, V. 2008. Murine typhus: an unrecognized suburban vectorborne disease. Clinical Infectious Diseases 46 (6): 913–

918. 

De Bruin, A., Van Leeuwen, A. D., Jahfari, S., Takken, W., Földavári, M., Dremmel, L., Sprong, H. & Földvári, G. 2015. Vertical 

transmission of Bartonella schoenbuchensis in Lipoptena cervi. Parasite & Vectors 8: 176. 

Dean, K. R., Krauer, F., Walløe, L., Lingjæ rde, O. C., Bramanti, B., Stenseth, N. C. & Schmid, B. V. 2018. Human ectoparasites 

and the spread of plague in Europe during the Second Pandemic. Proceedings of the National Academy of Sciences of the 

United States of America 115 (6): 1304–1309. 

Dehio, C., Lanz, C., Pohl, R., Behrens, P., Bermond, D., Piémont, Y., Pelz, K. & Sander, A. 2001. Bartonella schoenbuchii sp. nov., 

isolated from the blood of wild roe deer. International Journal of Systematic and Evolutionary Microbiology 51 (4): 1557–

1565. 

Dietrich, M., Tjale, M. A., Weyer, J., Kearney, T., Seamark, E. C. J., Nel, L. H., Monadjem, A. & Markotter, W. 2016. Diversity of 

Bartonella and Rickettsia spp. in bats and their blood-feeding ectoparasites from South Africa and Swaziland. PLOS ONE 

11 (3): e0152077.  

Dietrich, M., Kearney, T., Seamark, E. C. J. & Markotter, W. 2017. The excreted microbiota of bats: evidence of niche specialization 

based on multiple body habitats. FEMS Microbiology Letters 364 (1): fnw284. 

Dunnet, G. M. & Mardon, D. K. 1974. A monograph of Australian fleas (Siphonaptera). Australian Journal of Zoology 

Supplementary Series 22 (30): 1–273. 

Durden, L. A. & Hinkle, N. C. 2009. Fleas (Siphonaptera). pp 110–130. In: Mullen G. R., Durden L. A. (eds). Medical and 

Veterinary Entomology, 2nd edition. Academic Press, Amsterdam. 

Durden, L. A., Peterson, B. V., Wilson, N. & Christiansen, B. 1990. Some ectoparasites of bats from Seram Island, Indonesia. 

Entomological News 101 (1): 48–56. 

Edouard, S., Nabet, C., Lepidi, H., Fournier, P.-E. & Raoult, D. 2015. Bartonella, a common cause of endocarditis: a report on 106 

cases and review. Journal of Clinical Microbiology 53 (3): 824–829. 

Edwards, S. J., Hood, M. W., Shaw, J. H., Rayburn, J. D., Kirby, M. D., Hanfman, D. T. & Zidar, J. A. 1978. Index-catalogue of 

medical and veterinary zoology, Supplement 21, Part 7, Parasite-Subject Catalogue, Hosts. United States of Department of 

Agriculture, Washingtonm, DC. 394 pp. 

Eldin, C., Mélenotte, C., Mediannikov, O., Ghigo, E., Million, M., Edouard, S., Mege. J.-L., Maurin, M. & Raoult, D. 2017. From 

Q fever to Coxiella burnetii infection: a paradigm change. Clinical Microbiology Reviews 30 (1): 115–190. 

Ewing, H. E. & Fox, I. 1943. The fleas of North America, classification, identification, and geographic distribution of these injurious 

and disease-spreading insects, United States Department of Agriculture Miscellaneous Publication 500. United States of 

Department of Agriculture, Washingtonm, DC. 143 pp. 

Ezquiaga, M. C. & Lareschi, M. 2012. Surface ultrastructure of the eggs of Malacopsylla grossiventris and Phthiropsylla agenoris 

(Siphonaptera: Malacopsyllidae). Journal of Parasitology 98 (5): 1029–1031. 

Fajri, S. R., Primawati, S. N., Hadi, I. & Tresnani, G. 2018. Ectoparasites diversity of bats species collected from Southern Lombok, 

West Nusa Tenggara, Indonesia. Journal of Biological Series 1 (2): 031–041. 

Ferreira, M. S., Guterres, A., Rozental, T., Novaes, R. L. M., Vilar, E. M., de Oliveira, R. C., Fernandes, J., Forneas, D., Junior, A. 

A., Brandão, M. L., Cordeiro, J. L. P., Alvarez, M. R. D. V., Althoff, S. L., Moratelli, R., Cordeiro-Estrela, P., da Silva, R. 



臺灣研蟲誌 Taiwanese Journal of Entomological Studies 7(2): 14–26 (2022) 

 

23 

 

C. & de Lemos, E. R. S. 2018. Coxiella and Bartonella spp. in bats (Chiroptera) captured in the Brazilian Atlantic Forest 

Biome. BMC Veterinary Research 14 (1): 279. 

Girma, G., Duguma, M. & Haile, G. 2019. A review on cat scratch disease and its zoonotic significance. Madridge Journal of 

Veterinary Medicine & Research 1 (1): 1–7. 

Goedbloed, E., Cremers-Hoyer, L. & Perié, N. M. 1964. Blood parasites of bats in the Netherlands. Annals of Tropical Medicine & 

Parasitology 58 (3): 257–260. 

Gong, Z., Wu, H., Duan, X., Feng, X., Zhang, Y. & Liu, Q. 2005. Species richness and vertical distribution pattern of flea fauna in 

Heng-duan Mountains of western Yunnan, China.  Biodiversity Science 13 (4): 279–289. 

Gong, Z., Zhang, L., Duan, X., Feng, X., Ge, J., Li, D. & Liu, Q. 2007. Species richness and fauna of fleas along a latitudinal 

gradient in the three parallel rivers landscape, China.  Biodiversity Science 15 (1): 61–69. 

Hastriter, M. W. 2009. A description of four new species of fleas (Insecta, Siphonaptera) from Angola, Ethiopia, Papua New Guinea, 

and Peru. ZooKeys 8: 39–61. 

Hastriter, M. W. & Whiting, M. F. 2009. Siphonaptera: (Fleas). pp. 924-928. In: Resh V. H. & Cardé R. T. (eds). Encyclopedia of 

Insects. 2nd edition. Academic Press, Amsterdam. 1169 pp. 

Hastriter, M. W. & Bush, S. E. 2010. Notes and new records of fleas (Insecta: Siphonaptera) from birds and mammals collected in 

southern China. Proceedings of the Entomological Society of Washington 112 (2): 214–228. 

Hastriter, M. W. & Bush, S. E. 2013. Description of Lentistivalius philippinensis, a new species of flea (Siphonaptera, 

Pygiosyllomorpha, Stivaliidae), and new records of Ascodipterinae (Streblidae) on bats and other small mammals from 

Luzon, The Philippines. ZooKeys 260: 17–30. 

Hastriter, M. W. & Bush, S. E. 2014. Description of Medwayella independencia (Siphonaptera, Stivaliidae), a new species of flea 

from Mindanao Island, the Philippines and their phoretic mites, and miscellaneous flea records from the Malay Archipelago. 

ZooKeys 408: 107–123. 

Hastriter, M. W., Miller, K. B., Svenson, G. J., Martin, G. J. & Whiting, M. F. 2017. New record of a phoretic flea associated with 

earwigs (Dermaptera, Arixeniidae) and a redescription of the bat flea Lagaropsylla signata (Siphonaptera, Ischnopsyllidae). 

ZooKeys 657: 67–79. 

Heaney, L. R., Dolar, M. L., Balete, D. S., Esselstyn, J. A., Rickart, E. A., Sedlock, J. L. 2010. Synopsis of Philippine Mammals. 

The Field Museum of Natural History, Chicago, U.S.A. Available from: http://archive.fieldmuseum.org/philippine_mammals/ 

(accessed 16 March 2022). 

Holland, G. P. 1969. Contribution towards a monograph of the fleas of New Guinea. The Memoirs of the Entomological Society of 

Canada 101 (S61): 5–148. 

Hopkins, G. H. E. 1952. Notes on synonymy in Siphonaptera. Journal of the Washington Academy of Sciences 42 (11): 363–365. 

Hopkins, G. H. E. 1961. Siphonaptera. Insects of Micronesia 14: 91–107. 

Hopkins, G. H. E. & Rothschild, M. 1956. An Illustrated Catalogue of the Rothschild Collection of Fleas (Siphonaptera) in the 

British Museum (Natural History)-With keys and short descriptions for the identification of families, genera, species, and 

subspecies of the order, Volume II, Coptopsyllidae, Vermipsyllidae, Stephanocircidae, Macropsyllidae, Ischnopsyllidae, 

Hypsophthalmidae and Xiphiopsyllidae. British Museum (Natural History), London. 445 pp., 32 plates. 

Ingle, N. R. & Heaney, L. R. 1992. A key to the bats of the Philippine Islands. Fieldiana Zoology New series (69)(Publication 1440): 

1–44. 

Jordan, K. 1931. Three new Old World fleas. Novitates Zoologicae 37 (1): 144–147. 

Jordan, K. 1937. Records and descriptions of Siphonaptera. Novitates Zoologicae 40 (2): 283–291. 

Jordan, K. 1939. Siphonaptera collected by Dr. Gerd Heinrich in Burma. Novitates Zoologicae 41 (4): 362–375. 

Jordan, K. 1941. On four eight-combed Chinese bat-fleas of the genus Ischnopsyllus in the collection of the British Museum (Natural 

History). Parasitology 33 (4): 363–372. 

Jordan, K. 1947. On Thaumapsyllinae, a new subfamily of bat fleas (Suctoria, Ischnopsyllidae). Proceedings of the Entomological 

Society of Washington 49 (7): 182–184. 

Jordan, K. & Rothschild, N. C. 1921. New genera and species of bat-fleas. Ectoparasites 1 (3): 142–162. 

Juste, J. & Ibañez, C. 2019. Family Miniopteridae (Long-fingered bats). pp 674–709. In: Wilson D. E, Mittermeier R. A. (eds). 

Handbook of the Mammals of the World- Volume 9 Bats. Lynx Edicions, Barcelona. 

Klein, J.-M. 1971. La faune des puces du Cambodge (Siphonaptera). Cahiers ORSTOM, Série Entomologie Médicale et 

Parasitologie 9 (3): 223–238. 



臺灣研蟲誌 Taiwanese Journal of Entomological Studies 7(2): 14–26 (2022) 

 

24 

 

Krasnov, B. R. 2008. Functional and Evolutionary Ecology of Fleas: A Model for Ecological Parasitology. Cambridge University 

Press, Cambridge, United Kingdom. 593 pp. 

Krenn, H. W. & Aspöck, H. 2012. Form, function, and evolution of the mouthparts of blood-feeding Arthropoda. Arthropod 

Structure & Development 41 (2): 101–118. 

Kwiecinski, G. G. & Griffiths, T. A. 1999. Rousettus egyptiacus. Mammalian Species 611: 1–9. 

Lewis, R. E. 1993. Notes on the geographical distribution and host preferences in the order Siphonaptera. Part 8. New taxa described 

between 1984 and 1990, with a current classification of the order. Journal of Medical Entomology 30 (1): 239–256. 

Lewis, R. E. 2006. A catalog of primary types of bat fleas (Siphonaptera: Ischnopsyllidae) of the world. Bat Research News 47 (3): 

43–60. 

Lien, J.-C. & Fan, P.-C. 1971. A new record of ceratophyllid flea (Siphonaptera) from Taiwan. Chinese Journal of Microbiology 4 

(3/4): 254–259. 

Lin, E. Y., Tsigrelis, C., Baddour, L. M., Lepidi, H., Rolain, J.-M., Patel, R. & Raoult, D. 2010. Candidatus Bartonella 

mayotimonensis and endocarditis. Emerging Infectious Diseases 16 (3): 500–503. 

Liu, C.-Y. 1935. On the unrecorded male of the bat flea Ischnopsyllus tateishii Sugimoto (Siphonaptera). China Journal (Shanghai) 

23 (5): 306–310.  

Liu, C.-Y. 1936. Catalogue of Chinese Siphonaptera. Lingnan Science Journal 15 (4): 583–584. 

Liu, C.-Y. 1939. The fleas of China, Order Siphonaptera. Philippine Journal of Science 70 (1): 1–122. 

Liu, C.-Y., Hsing, C.-Y. & Chen, J.-M. 1981. Description of a new species of Ischnopsyllus Westwood, 1833 (Siphonaptera: 

Ischnopsyllidae) from Shansi, China. Acta entomologica Sinica 24 (3): 317–320. 

Liu, M.-F., Li, Y.-G. & Ji, F.-Q. 2005. Studies on fleas fauna of Zhangjiakou.  Chinese Journal of Vector Biology and Control 16 

(5): 375–377. 

Marcus, T. 1961. The bat fleas of Southern Africa (Siphonaptera: Ischnopsyllidae). Journal of the Entomological Society of South 

Africa 24 (1): 173–211. 

Mardon, D. K. & Allison, F. R. 1978. A new species of Coorilla Dunnet and Mardon (Siphonaptera: Ischnopsyllidae) with records 

of other fleas from Queensland. Journal of Australian Entomological Society 17 (2): 167–170. 

Mardon, D. K. & Allison, F. R. 1982. A new subspecies of Bibikovana rainbowi (Rothschild)(Siphonaptera: Pygiopsyllidae) with 

records of other fleas from Queensland. Journal of Australian Entomological Society 21 (3): 183–187. 

Marshall, A. G. 1977. Interrelationships between Arixenia esau (Dermaptera) and molossid bats and their ectoparasites in Malaysia. 

Ecological Entomology 2 (4): 285–291. 

Marshall, A. G. 1980. The function of combs in ectoparasitic insects. In: Traub R., Starcke H. (eds) Fleas. Proceedings of the 

International Conference on Fleas; 1977 June 21–25; Ashton Wold, Peterborough, United Kingdom: A. A. Balkema, 

Rotterdam, 1980. pp 79–87. 

Marshall, A. G. 1982. Ecology of insects ectoparasitic on bats. pp 369–401. In: Kunz T. H. (ed). Ecology of Bats. Springer, Boston. 

McKee, C. D., Kosoy, M. Y., Bai, Y., Osikowicz, L. M., Franka, R., Gilbert, A. T., Boonmar, S., Rupprecht, C. E. & Peruski, L. F. 

2017. Diversity and phylogenetic relationships among Bartonella strains from Thai bats. PLOS ONE 12 (7): e0181696.  

McKee, C. D., Krawczyk, A. I., Sándor, A. D., Görföl, T., Földvári, M., Földvári, G., Dekeukeleire, D., Haarsma, A.-J., Kosoy, M. 

Y., Webb, C. T. & Sprong, H. 2019. Host phylogeny, geographic overlap, and roost sharing shape parasite communities in 

European bats. Frontiers in Ecology and Evolution 7: 69.  

Medvedev, S. G. 1985. Revision of the family Ischnopsyllidae (Siphonaptera). Parazitologiya 19 (1): 14–26. 

Mitchell, R. M. 1977. Accounts of Nepalese mammals and analysis of the host- ectoparasite data by computer techniques 

[dissertation]. Iowa State University. 558 pp. 

Mitchell, R. & Punzo, F. 1976. Ectoparasites of bats from Nepal. Journal of the Bombay Natural History Society 73 (1): 84–87. 

Ono, Z. 1959. Fleas: Present studies in Japan. In: Fifteenth General Assembly of the Japan Medical Congress (ed). Medicine of 

Japan in 1959. Proceedings of the 15th General Assembly of the Japan Medical Congress; 1959 Apr. 1–5; Tokyo: Publication 

society of records of academic assembly, 15th General Assembly of the Japan Medical Congress. pp 669–674. (in Japanese) 

Orlova, M. V. & Orlov, O. L. 2015. Attempt to define the complexes of bat ectoparasites in the boreal Palaearctic region. Vestnik 

Zoologii 49 (1): 75–86. 

Peterson, B. V., Durden, L. A., Keirans, J. E. & Taylor, P. M. 1990. Some ectoparasites of bats from Halmahera Island, Indonesia.  

Entomological News 101 (1): 39–47. 

Reeves, W. K., Rogers, T. E., Durden, L. A. & Dasch, G. A. 2007. Association of Bartonella with the fleas (Siphonaptera) of rodents 

and bats using molecular techniques. Journal of Vector Ecology 32 (1): 118–122. 



臺灣研蟲誌 Taiwanese Journal of Entomological Studies 7(2): 14–26 (2022) 

 

25 

 

Reeves, W. K., Wolf, S., Rabago, R., Gutierrez, T., Nunn, P., Johnson, J. & Vice, D. 2012. Invertebrate vectors, parasites, and 

rickettsial agents in Guam. Micronesica 43 (2): 225–236. 

Ribeiro, H., Komar, N., Easton, E. R., Baptista, S., Panella, N. A. & Anselmo, M. L. 1998. Contribuição para o conhecimento das 

pulgas de Macau (Insecta: Siphonaptera).  Acta Parasitologica Portuguesa 5 (2): 111–112. 

Rookmaaker, L. C. & Bergmans, W. 1981. Taxonomy and geography of Rousettus amplexicaudatus (Geoffroy, 1810) with 

comparative notes on sympatric congeners (Mammalia, Megachiroptera). Beaufortia 31 (1): 1–29.  

Rothschild, N. C. 1907. Some New Siphonaptera. Novitates Zoologicae 14 (1): 329–333. 

Sakaguti, K. 1957. A species of bat flea, Nycteridopsylla galba Dampf, 1910 unreported in Japan, with description of the female 

sex. Japanese Journal of Sanitary Zoology 8 (3):171–173. 

Sakaguti, K. 1967. On the geographical distribution of Japanese fleas with special regard to the distribution of their host mammals. 

The Journal of Otemae Women's University 1: 100–115. 

Sakaguti, K. 1972. Siphonaptera.  Systematic Zoology 7: 178–211. 

Sakaguti, K. & Jameson Jr., E. W. 1962. The Siphonaptera of Japan, Pacific Insects Monograph, Volumn 3. Entomology Department, 

Bernice P. Bishop Museum, Honolulu, Hawaii. 169 pp. 

Sato, M. & Takahashi, M. 2014. Records of bat fleas from Hokkaido. Rishiri Studies 33: 73–75. 

Segerman, J. 2000. The Chimaeropsyllid Fleas (Siphonaptera: Chimaeropsyllidae) of South Africa. Available from: 

https://www.ru.ac.za/media/rhodesuniversity/resources/martin/chimaeropsyllidae.html (accessed 16 March 2022). 

Sethi, S., Gupta, S., Jayshree, M., Mewara, A. & Khurana, S. 2018. Hymenolepis diminuta infection in a child from urban area of 

North India: A rare case report. Tropical Parasitology 8 (2): 118–120. 

Shi, G., Li, J.-Y. & Zhang, B.-Z. 1989. Morphological observations on the larvae of Ischnopsyllus needhami and their comparison 

with the larvae of Ischnopsyllus indicus (Siphonaptera: Ischnopsyllidae). Acta Entomologica Sinica 32 (1): 110–112. 

Smit, F. G. A. M. 1952. Description of two new fleas, with a redescription of the genus Chimaeropsylla Rothschild, 1911.  Annals 

and Magazine of Natural History, Series 12 5 (57): 844–856. 

Smit, F. G. A. M. 1953. Some new records of fleas from Ceylon, with the description of a new species of Nosopsyllus. The Ceylon 

Journal of Science, Section B, Zoology 25 (2): 149–153. 

Smit, F. G. A. M. 1954. New bat-fleas (Siphonaptera: Ischnopsyllidae). Parasitology 44 (1–2): 144–156. 

Smit, F. G. A. M. 1964. Siphonaptera collected by Dr. K. Zimmermann in North-East China (with a bibliography of Chinese 

Siphonaptera.  Annals and Magazine of Natural History, Series 13 7 (80): 473–491. 

Smit, F. G. A. M. 1977. A new bat-flea from Nigeria (Siphonaptera: Ischnopsyllidae). Beaufortia 26 (330): 39–42. 

Smit, F. G. A. M. 1979. Fleas (Siphonaptera) from some western Australian mammals.  Records of the Western Australian Museum 

7 (3): 325–327. 

Smit, F. G. A. M. 1987. An Illustrated Catalogue of the Rothschild Collection of Fleas (Siphonaptera) in the British Museum 

(Natural History)-With keys and short descriptions for the identification of families, genera, species, and subspecies of the 

order, Volume VII, Malacopsylloidea (Malacopsyllidae and Rhopalopsyllidae). Oxford University Press and The British 

Museum (Natural History), Oxford and London. 380 pp. 

Stark, H. E. 1958. The Siphonaptera of Utah: Their taxonomy, distribution, host relations and medical importance. U.S. Department 

of Health, Education, and Welfare, Public Health Service, Bureau of State Services, Communicable Disease Center, Atlanta, 

Georgia. 239 pp. 

Sugimoto, M. 1933. Note on fleas in Formosa. Transactions of the Natural History Society of Formosa 23 (125): 116–145.  

Suntsov, V. V. & Suntsova, N. I. 1999. Flea (Siphonaptera) and mite (Gamasina) faunas of small mammals on territories of “ecocide” 

and intensive economic development in South Vietnam.  Zoologischeskii Zhurnal 78 (5): 573–579. (in Russian) 

Thompson, G. B. 1937. A list of the Siphonaptera recorded from Ceylon, together with a number of new records. Annals and 

Magazine of Natural History 20 (120): 593–599. 

Thompson, G. B. 1938. A list of the Siphonaptera recorded from Sumatra, Java, New Guinea, Philippine Is., Celebes and Borneo 

together with their hosts. Temminckia 3: 137–150. 

Tozer, S. J., Lambert, S. B., Strong, C. L., Field, H. E., Sloots, T. P. & Nissen, M. D. 2014. Potential animal and environmental 

sources of Q fever infection for humans in Queensland. Zoonoses and Public Health 61 (2): 105–112. 

Traub, R. 1951. Fleas collected by the Chicago Natural History Museum Expedition to the Philippines, 1946–1947. Proceedings of 

the Biological Society of Washington 64: 1–21. 

Wahlgren, E. 1907. Svenska Siphonaptera. Entomologisk Tidskrift 28 (2–3): 85–91. 



臺灣研蟲誌 Taiwanese Journal of Entomological Studies 7(2): 14–26 (2022) 

 

26 

 

Wang, D.-C. 1956. Comparative morphology of some common flea larvae (Siphonaptera). Acta entomologica Sinica 6 (3): 311–

321. 

Wani, Z. A., Allaie, I. M., Shah, B. M., Raies, A., Athar, H. & Junaid, S. 2013. Dipylidium caninum infection in dogs infested with 

fleas. Journal of Parasitic Diseases 39 (1): 73–75. 

Whiting, M. F., Whiting, A. S., Hastriter, M. W. & Dittmar, K. 2008. A molecular phylogeny of fleas (Insecta: Siphonaptera): 

origins and host associations. Cladistics 24 (5): 677–707. 

Worth, R. M. & Shah, N. K. 1969. Nepal Health Survey, 1965-1966. University of Hawaii Press, Honolulu. 158 pp. 

Ye, R.-Y., Yu, X. & Wang, D.-Q. 1982. Comparative morphology of fifteen species of flea larvae known in China, in addition with 

four new descriptions and studies on their spiracles. Acta entomologica Sinica 25 (2): 209–216. 

Zabat, A. G. & Eduardo, S. L. 2011. Some ectoparasites of the common rousette bat (Rousettus amplexicaudatus Geofroy, 1810) 

(Mammalia: Chiroptera: Pteropodidae) from colonies in Batangas and Rizal, Philippines. Philippine Journal of Veterinary 

Medicine 48 (1): 53–56. 

Zhu, Q., Kosoy, M., Olival, K. J. & Dittmar, K. 2014. Horizontal transfers and gene losses in the phospholipid pathway of Bartonella 

reveal clues about early ecological niches. Genome Biology and Evolution 6 (8): 2156–2169. 

 

 

 

 

菲律賓的蝠蚤，附記薄荷島及巴拉巴克島的新分布紀錄（蚤目：角葉蚤總科：蝠蚤
科） 
 
艾斯 1, 2、麥克 哈斯特里特 3 

 

1 中央研究院生物多樣性中心 生物多樣性臺灣國際研究生博士學位學程  11529 臺北市南港區 

E-mail: ace_amarga061@yahoo.com 
2 國立臺灣師範大學生命科學專業學院 11677 臺北市文山區 
3 Monte L. Bean Life Science Museum, Brigham Young University, 290 MLBM, P.O. Box 20200, Provo, Utah 84602-0200, 

U.S.A. 

 

摘要：蝠蚤科是一高度特化的科，目前已發表的物種皆為蝙蝠的外寄生性昆蟲。菲律賓的蝠蚤相目前由 2 亞科 3 屬 4 種

組成。本文記述在薄荷島及巴拉巴克島的新分布紀錄，及首次概述菲律賓已知的蝠蚤的自然史和分布。 
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