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ABSTRACT: The genus Apolonia is only known from the single species, Apolonia tigipioensis Torres et Braga, occurring in Venezuela 
and northeastern Brazil. The larval stage is primarily a parasite of birds, but they may parasitize mammals, including humans. This 
species can cause nodular lesions in birds. In the present study, we are redescribing the species A. tigipioensis based on the slides 
deposited at the Acari Collection of the Butantan Institute. Furthermore, we designate a lectotype and paralectotype for this species.
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et al. (2007) reported this chigger parasitizing Stru-
thio camelus (Struthioniformes: Struthionidae) and 
Passer domesticus (Passeriformes: Passeridae) in 
the municipality of Petrolina.

The only records of A. tigipioensis parasitizing 
mammals were made in Venezuela by Brennan and 
Reed (1975). These authors found the above species 
on Leptonycteris curasoae (Chiroptera: Phyllos-
tomidae), Mus musculus (Rodentia: Muridae) and 
Sylvilagus floridanus (Lagomorpha: Leporidae).

A description of A. tigipioensis was needed 
because the original description omitted some 
characters and did not provide sufficient detail for 
other characters. More specifically, the following 
items were omitted from the original description: 
setae between the coxal fields II and III; tarsus of 
the legs I without a companion seta and ε distal to 
ω. Here, we are redescribing the species A. tigipi-
oensis based on the slides deposited on the Acari 
Collection of the Instituto Butantan (IBSP). Fur-
thermore, we designate a lectotype and paralecto-
type for this species.

MATERIAL AND METHODS

An examination of the Acari Collection of the 
Instituto Butantan was carried out, and two speci-
mens of the type series (IBSP 1954) of Apolonia 
tigipioensis were found. The material was recov-
ered according to the technique described by Jaci-

INTRODUCTION

Apolonia Torres et Braga, 1938 is a mono-
typic genus represented by the species Apolonia 
tigipioensis Torres et Braga, 1938, which has been 
reported from Venezuela and northeastern Brazil. 
This species parasitizes birds, yet it may also 
parasitize mammals, including humans (Ornelas-
Almeida et al. 2007). Apolonia was first cited 
parasitizing Gallus gallus domesticus (Galliformes: 
Phasianidae) by Torres and Braga (1938). A year 
later, this genus and its respective type species, 
Apolonia tigipioensis Torres and Braga, 1938, were 
formally described (Torres and Braga 1939). Torres 
and Braga (1938, 1939) and Carneiro (1949, 1952) 
reported this species as potential pests on poultry 
farms, causing nodular lesions, which could lead 
to the death of their hosts.

According to Torres and Braga (1938), the name 
of the genus was given in honor of the Secretary of 
Agriculture of the state of Pernambuco, Brazil, 
Apolônio Jorge de Faria Sales (1904–1982). The 
name of the species refers to the place where this 
chigger was collected—the district of Tejipió, in the 
municipality of Recife, state of Pernambuco (Torres 
and Braga 1938). This species was recorded three 
more times parasitizing wild birds in Pernambuco 
state. Carneiro (1952) recorded A. tigipioensis 
parasitizing Nothura maculosa cearensis (Passeri-
formes: Tinamiformes), as well as biting humans 
in the municipality of Limoeiro. Ornelas-Almeida 
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navicius et al. (2013), and then it was slide-mount-
ed with Hoyer’s medium according to Walter and 
Krantz (2009). In addition, materials from the Ohio 
State Acarology Laboratory (OSAL) and the 
United States National Museum collection (the 
latter housed at the Systematic Entomology Labo-
ratory—USDA-ARS, BARC) were examined to 
confirm the identification. The morphological il-
lustrations were made using Leica DFC 500 digital 
camera attached to an optical microscope Leica 
DM4000B. Extended focal range images were 
composed with Leica Application Suite v. 2.5.0. 
The images were prepared with Adobe Photoshop 
v. 13.0 and Inkscape v. 2.

For descriptions of the specimens, we relied on 
the terminology of Goff et al. (1982) with adapta-
tions (Stekolnikov 2008, Stekolnikov and Daniel 
2012). For the description of specialized and opis-
thosomal setae, as well as prodorsal sclerite setae, 
we adopted the nomenclature proposed by Kethley 
(1990), Wohltmann et al. (2006, 2007) and Bassi-
ni-Silva et al. (2017).

SYSTEMATICS

Family Leeuwenhoekiidae Womersley, 1944
Genus Apolonia Torres et Braga, 1938

Apollonia Torres et Braga, 1938: 171; Car-
neiro 1949: 111 misspelling.

Apolonia Torres et Braga, 1938: 172; 1939: 37; 
Ewing 1944: 347; Womersley, 1945: 97; Wharton 
1947: 381; Wharton et al. 1951: 26; Wharton and 
Fuller 1952: 90; Carneiro 1952: 9; Brennan and Reed 
1975: 48; Goff 1983: 5; Brennan and Goff 1977: 
556; Goff et al. 1989: 486; Kudryashova 1998: 28; 
Brown 2006: 217; Ornelas-Almeida et al. 2007: 375; 
Jacinavicius et al. 2018: 4; Zajkowska et al. 2018: 
151.

Type species: Apolonia tigipioensis Torres et 
Braga, 1938

Diagnosis. Palptarsus with seven branched 
setae (plus ω and ζ), odontus trifurcate; prodorsal 
sclerite with nasus and two vi setae; a pair of se 
(=PL) off the prodorsal sclerite; a pair of sternal 
setae (2a); femur legs I–III each divided into a 
basifemur and telofemur; each leg terminated with 
a pair of claws and a clawlike empodium with 
onychotriches, genu of the legs I each with two σ.

Apolonia tigipioensis Torres et Braga, 1938

Figs. 1–2

Apollonia tegipioensis Torres et Braga, 1938: 
171; Carneiro, 1952: 1949: 111 misspelling.

Apolonia tigipioensis Torres et Braga, 1938: 
171; 1939: 37; Womersley, 1945: 97; Wharton 
1947: 381; Wharton et al. 1951: 26; Wharton and 
Fuller 1952: 90; Carneiro 1952: 9; Brennan and 
Reed 1975: 48; Goff 1983: 5; Goff et al. 1989: 486; 
Kudryashova 1998: 28; Brown 2006: 217; Ornelas-
Almeida et al. 2007: 375; Jacinavicius et al. 2018; 
Zajkowska et al. 2018: 151.

Diagnosis. All palp setae branched, galeal 
setae branched; ventral podosoma with setae be-
tween the coxal field II and III; tarsus of the legs 
I with a famulus positioned distal to ω and without 
companion seta; tarsus of the leg III without mas-
tisetae.

Redescription: Larva (Lectotype and Paralec-
totype). Gnathosoma—palp setal formula B/B/
BBB/7Bζω; odontus trifurcate; cheliceral blade 
with tricuspid cap; gnathobase punctate (Figs. 
1A–B); galeal setae branched (Fig. 1B). 

Idiosoma—eyes 2/2 set in an ocular plate, 
anterior eye larger; prodorsal sclerite with 1 pair 
of flagelliform internal scapular setae or trichoboth-
ria (si), 1 pair of vi (=AM), 1 pair of ve (=AL) seta 
and 1 pair of se (=PL) off the prodorsal sclerite; 
si>se>ve>vi; half of the si with long and slender 
setules (Fig. 1C); the anterior margin of the prodor-
sal sclerite undulating with nasus, and the lateral 
margins slightly concave, posterior margin concave 
(Fig. 1C). The idiosoma hypertrichous with 127 
setae, 38 dorsal opisthosomal setae not arranged in 
rows; ventral idiosoma with 89 setae, 2 pairs of 
sternal setae (2a and 3a), 26 setae between the 
coxal fields II and III, 30 setae located anterior to 
the anus and 29 setae located posterior to the anus 
(Figs. 2A–B). 

Legs—femur legs I–III each divided into a 
basifemur and telofemur, each leg terminated with 
a pair of claws and a clawlike empodium, with 
onychotriches, coxal fields not striate. Leg I—
coxal field with 1 branched seta 1b (1B); trochan-
ter 1B; basifemur 1B; telofemur 5B; genu 4B, 2 σ, 
with κ; tibia 8B, 2 φ, with κ; tarsus 23B, with ω, ε, 
dorsal eupathid (ζ) without a companion seta (z) 
and terminating with a subterminal eupathid (ζ), 
famulus (ε) distal to ω (Fig. 1D). Leg II—coxal 
field seta 2b (1B); trochanter 1B; basifemur 2B; 
telofemur 4B; genu 4B, σ; tibia 6B, 2 φ; tarsus 16B, 
with ω, ε, and a subterminal eupathid (ζ), base of 
ε proximal to ω (Fig. 1E). Leg III—coxal field seta 
3b (1B) on anterior margin, trochanter 1B; basife-
mur 2B; telofemur 3B; genu 3B, σ; tibia 6B, φ; 
tarsus 15B (Fig. 1F).

R. Bassini-Silva, F.C. Jacinavicius, W.C. Welbourn et al.
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Fig. 1. Morphological details of Apolonia tigipioensis. A—ventral view of palp tarsus; B—dorsal view of gnathosoma; 
C—prodorsal sclerite; D—Leg I; E—Leg II; F—Leg III. Symbols: ζ—eupathid of palp tarsus; ω—solenidion of palp 
tarsus; Od—odontus; vi—internal vertical setae; ve—external vertical setae; se—external scapular setae; si—internal 
scapular setae or trichobothria; σ—solenidia on genu of the legs I, II and III; κ—microsetae on genu and tibia of the 
legs I and II; ϕ—solenidia on tibia of the legs I, II and III; ω—solenidion on tarsus of the legs I and II; ε—famulus on 
tarsus of the legs I and II; ζ—dorsal eupathid on the tarsus of the leg I, subterminal eupathid on tarsus of the legs I and 
II; 1b—seta of the coxal field of the leg I; 2b—seta of the coxal field of the leg II; 3b—seta of the coxal field of the 
leg III. Scale bars=50 µm (A–F).

Redescription of Apolonia tigipioensis (Leeuwenhoekiidae)
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Distribution (Fig 3). Brazil—Tejipió, Recife, 
Pernambuco, 8°05′21.0″ S, 34°57′35.6″ W (Torres 
and Braga 1938); Limoeiro, Pernambuco, 7°52′ 
30″ S, 35° 27′0″ W (Carneiro 1949); and Petro-
lina, Pernambuco, 9°23′34″ S, 40°30′28″ W 
(Ornelas-Almeida et al. 2007). Venezuela—Bar-
bacoas, Aragua, 9°28′56.09″ N, 66°58′’34.13″ W; 
Coro, Falcón, 11°25′0″ N, 69°40′0″ W; Capa-
tárida, Falcón, 11°10′27″ N, 70°37′0″ W; Penin-

sula of Paraguaná, Falcón, 12°0′0″ N, 70°0′0″ W; 
Guarico, 8°42′0″ N, 66°36′36″ W; and Nueva 
Esparta, 10°57′0″ N, 64°0′36″ W (Brennan and 
Reed 1975).

Type material. 1 larva lectotype (IBSP 1954), 
ex. Gallus gallus domesticus (Galliformes: Pha-
sianidae), Brazil: Tejipió, Recife, Pernambuco, 
May 1937, coll. S. Torres and W. Braga. 1 larva 
paralectotype (IBSP 1954), same data.

Fig. 2. Morphological details of Apolonia tigipioensis. A—dorsal view of idiosoma; B—ventral view of idiosoma. 
Black spots—ventral setae of the idiosoma; white spots—dorsal setae of the idiosoma. Symbols: 1b—seta of the coxal 
field of the leg I; 2b—seta of the coxal field of the leg II; 3b—seta of the coxal field of the leg III; 2a—setae between 
the coxal fields of the leg II; 3a—setae between the coxal fields of the leg III; Scale bars=100 µm (A and B).

R. Bassini-Silva, F.C. Jacinavicius, W.C. Welbourn et al.



201

Non-type material. OSAL: 16 larvae, Recife, 
Pernambuco, Brazil, G. g. domesticus (Galliformes: 
Phasianidae), V-1940, Sylvio Torres coll.; 2 larvae 
(RML 52788—OSAL), Coro city, Falcón state, 
Venezuela, 15.VI.1968, Sylvilagus floridanus 
(Lagomorpha: Leporidae), Smithsonian army coll. 
USDA-ARS, BARC: 16 larvae (RML 52833), 
Barbacoas city, Aragua state, Venezuela, 2-III-
1966, Sylvilagus floridanus (Lagomorpha: Lepori-
dae), Smithsonian army coll.; 19 larvae (RML 
52788), Coro city, Falcón state, Venezuela, 15-VII-
1968, same host; 10 larvae (RML 53291), same 
locality and host, 11.VII.1968; 12 larvae (RML 
53292), same data; 10 larvae (RML 53293), same 

data; 10 larvae (RML 53294), same locality and 
host, 17.VII.1968; 10 larvae (RML 53295), Falcón, 
Venezuela, 13-VII-1968, same host; 10 larvae 
(RML 53296), same data; 5 larvae (RML 53494), 
same locality and host, 17.VII.1968; 5 larvae (RML 
53304), same data; 5 larvae (RML 53298), same 
locality and host, 15.VII.1968; 9 larvae (RML 
53299), same data; 10 larvae (RML 53300), same 
data; 5 larvae (RML 53301), same data; 10 larvae 
(RML 53302), same data; 5 larvae (RML 53358), 
same date; 8 larvae (RML 53359), same locality 
and host, 16.VII.1968; 10 larvae (RML 53303), 
same data; 1 larva (RML 53297), same locality, 
15.VII.1968, Oryzomys sp.; 3 larvae (RML 53574), 

Fig. 3. Geographical distribution of Apolonia tigipioensis Torres et Braga, 1938. The red spots are the literature records.

Redescription of Apolonia tigipioensis (Leeuwenhoekiidae)
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Capatárida city, Falcón state, Venezuela, 20.
VI.1968, Sylvilagus brasiliensis (Lagomorpha: 
Leporidae); 2 larvae (RML 53575), same date; 3 
larvae (RML 53576), same locality and host, 1.
VII.1968; 9 larvae (RML 53577), same data; 4 
larvae (RML 53578), Falcón, Venezuela, same data 
and host; 4 larvae (RML 52503), Nueva Esparta 
state, Venezuela, 30.I.1967, same host.

DISCUSSION

The original description did not establish a 
holotype for A. tigipioensis and, according to the 
recommendation of the ICZN (1999, Articles 72.1 
and 74), “all the specimens of the type series are 
automatically syntypes if neither a holotype nor 
lectotype has been fixed”. In this way, the speci-
mens that were deposited in the Acari Collection 
of the Butantan Institute are syntypes. Neverthe-
less, we are assigning a lectotype and paralectotype 
for this species. Besides that, the redescripition of 
A. tigipioensis by Vercammen-Grandjean and 
Koleboniva (1968) only declared presence of the 
holotype in the United States National Museum 
collection. However, this slide, cited by the au-
thors, was not listed in the list of primary or sec-
ondary types by Goff (1989), nor was it physi-
cally present in the United States National Mu-
seum collection.

The genus Apolonia is unique due to the com-
bination of the following characters: palptarsus 
with seven branched setae (plus ω and ζ); prodor-
sal sclerite with nasus and two vi setae; a pair of se 
off the prodorsal sclerite; genu legs I each with two 
σ. Apolonia is similar to Womersia Wharton, 1947 
in having the prodorsal sclerite with nasus and the 
se off the prodorsal sclerite. However, Womersia 
differs in having each genu leg I with only one σ 
(vs. two σ); palptarsus with five branched setae 
without ζ (vs. seven branched setae with ζ); and 
one vi setae (vs. two vi setae).

Apolonia is closer to Vargatula Brennan et 
Yunker, 1966, Straelensia Vercammen-Grandjean et 
Kolebinova, 1968 and Afropolonia Goff, 1983 in the 
following: ζ on the palptarsus, all palptibia setae 
branched, odontus trifurcate and se off the prodorsal 
sclerite. However, they differ from Apolonia in hav-
ing only one (vs. two) σ on genu of legs I.

The genera Straelensia and Afropolonia do not 
have onychotriches or a dorsal eupathid on tarsus 
leg I (Apolonia have both of these structures). In 
addition, in genera Straelensia and Vargatula, the 
palptarsus has five branched setae without the ζ (in 

Apolonia, the palptarsus has seven branched setae 
with ζ).

The redescription of A. tigipioensis by Vercam-
men-Grandjean and Kolebinova (1968), equivo-
cately reported nude lateral setae on the palptibia 
and branched companion setae on the tarsus of leg 
I. Our examination of the types and other materials 
revealed the lateral setae of the palptibia to be 
branched and the branched companion setae are 
only normal setae on the tarsus of the leg I.

Unfortunately, no material of A. tigipioensis 
was available for molecular preparations. How-
ever, future samples from the type locality will be 
used to acquire molecular sequences.

ACKNOWLEDGMENTS

We would like to thank the following people 
for their contributions: Gabrielle Ribeiro de An-
drade and Maria Cristina Ferreira do Rosário for 
technical contribution (CNPq No. 377343/2015-3 
and 377342/2015-7, respectively), Hans Klompen, 
curator of the collection of the Ohio State Acaro- 
logy Laboratory, for providing material for exami- 
nation, and Luiz Felipe Moretti Iniesta for help in 
making the distribution map. 

This work was supported by the Conselho 
Nacional de Desenvolvimento Científico e Tec-
nológico (CNPq No. 454907/2014-1 to DMB-B 
and 377976/2014-8 to FCJ) and Fundação de Am-
paro à Pesquisa do Estado de São Paulo (FAPESP 
No. 2010/51875-9 to DMB-B and 2017/01416-7 
to RB-S). 

The mentions of trade names or commercial 
products in this publication are solely for the pur-
pose of providing specific information and do not 
imply recommendation or endorsement by the 
USDA. USDA is an equal opportunity provider and 
employer.

REFERENCES

Bassini-Silva, R., Jacinavicius, F.C., Mendoza-Roldan, 
J.A., Daemon, E. and Barros-Battesti, D.M. 2017. 
Description of Blankaartia shatrovi n.sp (Acari: 
Trombiculidae) from Brazil. Journal of Medical 
Entomology, 54: 82–90.

Brennan, J.M. and Yunker, C.E. 1966. The Chiggers of 
Panama (Acarina: Trombiculidae). In: R.L. Wenzel 
and V.J. Tipton (Eds.). Ectoparasites of Panama. 
Field Museum of Natural History, pp. 221–266.

Brennan, J.M. and Reed, J.T. 1975. A list of Venezu-
ela chiggers, particularly of small mammalian hosts 
(Acarina: Trombiculidae). Brigham Young Univer-
sity Science Bulletin, 20: 45–75.

R. Bassini-Silva, F.C. Jacinavicius, W.C. Welbourn et al.



203

Brennan, J.M. and Goff, M.L. 1977. Keys to the genera 
of chiggers of the western hemisphere (acarina: 
trombiculidae). The Journal of Parasitology, 63: 
554–566.

Brown, W.A. 2006. Two new species of Apoloniinae 
(Acari: Trombiculoidea: Leeuwenhoekiidae) 
from African small mammals, with a key to the 
species of the world. Folia Parasitologica, 53: 
217–222.

Carneiro, L.S. 1949. Parasitose humana provocada por 
Apolonia tigipioiensis Torres e Braga 1938 (Trom-
bidiidae). Boletim da Secretaria de Agricultura, 
Indústria e Comércio, 16: 111–116.

Carneiro, L.S. 1952. Uma nova acaríase humana. Con-
tinuição ao seu estudo. PhD thesis. Universidade 
Federal do Pernambuco, Recife, Brazil. 56 pp.

Ewing, H.E. 1944. The Trombiculid mites (Chigger 
mites) and their relation to disease. The Journal of 
Parasitology, 30: 339–365.

Goff, M.L., Loomis, R.B., Welbourn, W.C. and Wrenn W.J. 
1982. A glossary of chigger terminology (Acari: 
Trombiculidae). Journal of Medical Entomology, 19: 
221–238.

Goff, M.L. 1983. A new genus and species of Apolo-
niinae (Acari: Trombiculidae) from South Africa 
with a key to the species in the subfamily. Bulletin 
de l’Institut Royal des Sciences Naturelles de Bel-
gique Entomologie, 55: 1–5.

Goff, M.L. 1989. Catalog of types in the National Chig-
ger Collection of the US National Museum of 
Natural History, Smithsonian Institution (Acari: 
Trombiculidae). Bulletin of the Society for Vector 
Ecology, 14: 95–134.

Goff, M.L., Sievert, P.R. and Sileo L. 1989. New Species 
of Apoloniinae (Acari: Trombiculidae) from the 
Laysan Albatross taken in the Midway Islands and 
a key to the species of Apoloniinae of the World. 
Journal of Medical Entomology, 26: 484–486.

International Commission on Zoological Nomenclature 
(ICZN). 1999. International Code of Zoological 
Nomenclature. 4th edition. London. www.nhm.
ac.uk/hosted-sites/iczn/code.

Jacinavicius, F.C., Badari, J.C., Ramirez, D.G., Mora- 
es, R.H.P., Onofrio, V.C. and Barros-Battesti, D.M. 
2013. Technique for restoration of mite (Acari) 
preparations in deteriorated Hoyer’s medium. 
Neotropical Entomology, 42: 328–329.

Jacinavicius, F.C., Bassini-Silva, R., Mendoza-Roldan, J.A., 
Pepato, A.R., Ochoa, R., Welbourn, C. and Barros-
Battesti, D.M. 2018. A checklist of chiggers from 
Brazil, including new records (Acari: Trombidiformes: 
Trombiculidae and Leeuwenhoekiidae). ZooKeys, 743: 
1–41.

Kethley, J.B. 1990. Acarina: Prostigmata (Actinedida). 
In: D.L. Dindal (Ed.). Soil Biology Guide. John 
Wiley and Sons, New York, pp. 667–756.

Kudryashova, N.I. 1998. Chigger mites (Acariformes, 
Trombiculidae) of East Palaearctics. KMK Scien-
tific Press, Moscow. 342 pp. [In Russian]

Ornelas-Almeida, M.A., Oliveira, F.R.B., Silva, A.E., 
Moreira, E.L.T., Maia, P.C.C., Duarte, L.F.C., 
Murphy, G. and Ayres, M.C.C. 2007. Nodular 
trombiculinosis caused by Apolonia tigipioensis, 
Torres and Braga (1938), in an ostrich (Struthio 
camelus) and a house sparrow (Passer domesticus). 
Veterinary Parasitology, 150: 374–377.

Stekolnikov, A.A. 2008. Two new species of chigger 
mites (Acari: Trombiculidae) close to Neotrom-
bicula minuta, application of nonlinear multivari-
ate statistics. Acarina, 16: 21–29.

Stekolnikov, A.A. and Daniel, M. 2012. Chigger mites 
(Acari: Trombiculidae) of Turkey. Zootaxa, 3216: 
1–104.

Torres, S. and Braga, W. 1938. Nova parasitose em 
pintos (nota prévia). Boletim da Sociedade Brasi- 
leira de Medicina Veterinária, 3: 171–172.

Torres, S. and Braga, W. 1939. Apolonia tigipioensis 
g. e sp.n. (Trombiculinae) parasito de Gallus gallus 
dom. Boletim da Secretaria de Agricultura, Indús-
tria e Comércio, 1: 28–34.

Vercammen-Grandjean, P.H. and Kolebinova, M. 1968. 
Revision of the subfamily Apoloniinae Wharton, 
1947 (Leeuwenhoekiidae: Acarina). Acarologia, 
10: 250–268.

Walter, D.E. and Krantz, G.W. 2009. Chapter 7: Col-
lecting, rearing, and preparing specimens. In: 
G.W. Krantz and D.E. Walter (Eds.). A manual of 
acarology. Tech University Press, Lubbock, Texas, 
pp. 83–96.

Wharton, G.W. 1947. Studies on North American chig-
gers. 2. The subfamilies and Wormesia stradtmani 
n.g., n.sp. The Journal of Parasitology, 33: 380–384.

Wharton, G.W., Jenkins, D.W., Brennan, J.M., Full-
er, H.S., Kohls, G.M. and Philip, C.B. 1951. The 
terminology and classification of trombiculid mites 
(Acarina: Trombiculidae). The Journal of Parasi-
tology, 37: 13–31.

Wharton, G.W. and Fuller, H.S. 1952. A manual of the 
chiggers: The biology, classification, distribution 
and importance to man of the larvae of the family 
Trombiculidae (Acarina). Memoirs of the Entomol-
ogy Society of Washington, 4: 1–185 pp.

Womersley, H. 1945. Acarina of Australia and New 
Guinea. The family Leeuwenhoekiidae. Transac-
tions of The Royal Society of South Australia, 69: 
96–113.

Redescription of Apolonia tigipioensis (Leeuwenhoekiidae)



204

Wohltmann, A., Kohler, J. and Martin P. 2006. En-
doparasitic mite infections of anuran amphibians 
from Bolivian montane rain forests, with descrip-
tions of two new Hannemania species (Aca- 
ri: Parasitengona: Trombiculidae: Leeuwen-
hoekiinae). Organisms Diversity and Evolution, 
6: 141–150.

Wohltmann, A., Preez, L., Rodel, M.O., Kohler, J. and 
Vences, M. 2007. Endoparasitic mites of the genus 

Endotrombicula Ewing, 1931 (Acari: Prostigmata: 
Parasitengona: Trombiculidae) from African and 
Madagascan anurans, with description of a new 
species. Folia Parasitologica, 54: 225–235.

Zajkowska, P., Moniuszko, H. and Mąkol, J. 2018. 
Host-parasite associations between bats (Mam-
malia: Chiroptera) and chiggers (Trombidiformes: 
Trombiculidae)—A Review and Checklist. An-
nales Zoologici, 68: 97–178.

R. Bassini-Silva, F.C. Jacinavicius, W.C. Welbourn et al.


