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ABSTRACT: In this article, we describe a new species of chiggers, Parasecia fernandae sp.n., and report the presence of Ariso-
cerus hertigi (Brennan et Jones, 1964), Eutrombicula goeldii (Oudemans, 1910), Microtrombicula brachytrichia Brennan, 1971,
Parasecia manueli (Brennan et Jones, 1960), Quadraseta brasiliensis Goff et Gettinger, 1989 and Serratacarus dietzi Goff et
Whitaker, 1984, for the first time in Rio de Janeiro State. P. manueliis a new record for Brazil. All of these species of chiggers were
found parasitizing Nectomys squamipes (Brants, 1827). Besides that, A. hertigi was found on Oxymycterus sp., and S. dietzi—on

Cerradomys subflavus (Wagner, 1842).
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INTRODUCTION

Chiggers—the larval stage of Trombiculidae—
are ectoparasites of vertebrates. During the feeding
process, these mites inject digestive enzymes into
the skin of the hosts, which can cause severe skin
reactions, commonly known as trombiculiasis. Some
species of chiggers can also transmit pathogens
(Ewing 1944). Jacinavicius et al. (2018b) reported
63 chigger species parasitizing vertebrates, including
rodents in Brazil. In the state of Rio de Janeiro,
seven chigger species have been recorded. Six of
them—ifrom birds, reptiles, primates and bats, as
follows: Blankaartia sinnamaryi Floch et Fauran,
1956; Eutrombicula batatas (Linnaeus, 1758); Fon-
secia travassosi (Fonseca, 1936); Microtrombicula
brennani Goff, Whitaker et Dietz, 1986; Perisso-
palla ipeani Brennan, 1969; and Speleocola tama-
rina Goff, Whitaker et Dietz, 1987 (Fonseca 1936;
Confalonieri and Benez 1976; Goff et al. 1986, 1987;
Almeida et al. 2011; Bassini-Silva et al. 2017). The
only chigger associated with rodents was Caamem-
becaia gratiosus Gazéta, Amorim, Bossi, Linhares
et Serra-Freire, 2006. It was found in the Itatiaia
National Park, on Trinomys gratiosus (Moojen,
1948) (Gazeta et al. 2006). Currently, the genus
Parasecia Loomis, 1966 comprises 18 species that
parasitize reptiles, birds and mammals in the Neo-
tropical and the Nearctic regions (Goft 1992; Goff
and Gettinger 1995; Stekolnikov and Gonzalez-

Acuiia 2015). Here, we describe a new species of
this genus, and report new records of six chigger
species, collected from cricetid rodents in the Parque
Nacional Restinga de Jurubatiba, Macaé Municipal-
ity, Rio de Janeiro State, Brazil.

MATERIAL AND METHODS

The mites were slide-mounted in Hoyer’s me-
dium (Walter and Krantz 2009); they are housed at
the Collection of Apterous Arthropod Vectors of
Importance for Public Health (Colegao de Artropodes
Vetores Apteros de Importancia em Saude das Co-
munidades), Oswaldo Cruz Institute, Rio de Janeiro,
Brazil (CAVAISC—Fiocruz). The species were
identified to genus using the key by Brennan and Goff
(1977) and to species using the original descriptions
of species in the genus. Morphological illustrations
were made using Olympus BX 40 with a camera
lucida. Extended focal range images were created
using Leica Application Suite v. 2.5.0. The images
were prepared using Adobe Photoshop v. 13.0, and
Inkscape v. 2. The terminology used in this description
was adapted from Goff et al. (1982), Stekolnikov
(2008) and Stekolnikov and Daniel (2012). We also
used the nomenclature proposed by Kethley (1990),
Wohltmann et al. (2006, 2007) and Bassini-Silva et
al. (2017) for the specialized leg setae, dorsal opist-
hosomal setae and setae on the prodorsal sclerite.
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SYSTEMATICS

A total of 24 chiggers were examined and six
species were identified: Arisocerus hertigi (Bren-
nan et Jones, 1964); Eutrombicula goeldii (Oude-
mans, 1910); Microtrombicula brachytrichia
Brennan, 1971; Parasecia manueli (Brennan and
Jones, 1960); Quadraseta brasiliensis Goff et Get-
tinger, 1989; and Serratacarus dietzi Goff et Whita-
ker, 1984. We have also recorded a new species of
Parasecia parasitizing Nectomys squamipes
(Brants, 1827) in Parque Nacional Restinga de
Jurubatiba, Maca¢ Municipality, Brazil. In two
cases, different species of chiggers co-parasitized
the same host. One case involved P. manueli and
the new species. The other case involved P. manu-
eliand M. brachytrichia. In both cases, the chiggers
parasitized N. squamipes.

Family Trombiculidae Ewing, 1944
Genus Parasecia Loomis, 1966

Diagnosis. Larva. Seven branched setae on
palptarsus, with {; odontus trifurcate; cheliceral
blade with tricuspid cap; galealae branched or nude;
scutum rectangular, with or without sinuous ante-
rior and posterior margins, se (=PL) on the prodor-
sal sclerite; femora of legs I-III each divided into
a basifemur and telofemur; coxae unisetose; em-
podium present and onychodrites absent; Leg [ and
IT with subterminal eupathid; tarsus of the leg |
with dorsal eupathid and {; mastiseta on tarsus of
the leg III present or absent.

Parasecia fernandae
Jacinavicius et Bassini-Silva sp.n.

Fig. 1 A-J, Tables 1-2

Diagnosis. Larva. Palptibia with nude dorsal
and lateral setae, and a branched ventral seta, palp-
tarsus with seven branched setae, ® and , galeal
setac nude, odontus trifurcate; idiosoma hypertri-
chous with more than 100 setae; genu of legs I each
with three o, tarsus of the legs I and II each with
the famulus (&) positioned distal to o, tarsus of the
legs III with one mastiseta.

Description. Larva. Gnathosoma—palp setal
formula B/B/NNB/7Blw; supracoxal setae bran-
ched, odontus trifurcate, cheliceral blade with tri-
cuspid cap; galeal setae nude (Fig. 1A-B).

Idiosoma—eyes 2/2 set in an ocular plate,
anterior eye larger; prodorsal sclerite with 1 pair
of flagelliform internal scapular (si) setae (tri-
chobothria), 1 pair of vi (=AM), 1 pair of ve (=AL)
seta and one pair of se on the prodorsal sclerite;
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se>si>vi>ve; the anterior and posterior margin of
the prodorsal sclerite straight, lateral margins
slightly concave (Fig. 1C). The idiosoma in all
specimens are damaged, ca. 85 idiosomal setae,
dorsal opisthosoma with 6 pairs of setae in the C
row, with the c6 pair of seta in an anterior position
(=humeral setae), D row with 5 pairs of setae, E row
with 4 pairs of setae, plus ca. 23 setae, totaling ca.
53 dorsal opisthosomal setae; 2 pairs of sternal setae
(1a, 3a), ca. 28 ventral setae. (Fig. 1G-J).

Legs—femur legs I-III each divided into a
basifemur and telofemur, each leg terminated with
a pair of claws and a claw-like empodium, without
onychotriches, coxal fields not striate. Leg I—
coxal field with 1 branched seta 1b (1B); trochan-
ter 1B; basifemur 1B; telofemur 5B; genu 4B, 3 ¢
and «; tibia 8B, 2 ¢ and «; tarsus 22B, o, €, dorsal
eupathid ({) with a companion seta (z) and termi-
nating with a subterminal eupathid (), famulus (g)
distal to o (Fig. 1D). Leg II—coxal field seta 2b
(1B); trochanter 1B; basifemur 2B; telofemur 4B;
genu 3B, oc; tibia 6B, 2 o; tarsus 15B, ®, € and a
subterminal eupathid ({), base of € distal to @ (Fig.
1E). Leg Ill—coxal field seta 3b (1B), trochanter
1B; basifemur 2B; telofemur 3B; genu 3B, o; tibia
6B, ¢; tarsus 14B with one mastiseta (Fig. 1F).

Type material. Holotype: larva (ACA-2625),
ex. N. squamipes, Parque Nacional Restinga de
Jurubatiba, Macaé municipality, Rio de Janeiro
State, Brazil, 15.V.2001, leg. F.M. Hatano. Para-
types: 2 larvae (ACA-2625), same data; 4 larvae
(ACA-2623), same host, locality and collector,
19.v.2001; 1 larva (ACA-2618b), same host, local-
ity and collector, 17.111.2002.

Type deposition. Holotype and five paratypes
are deposited in CAVAISC-Fiocruz, Rio de Ja-
neiro, Brazil; two paratypes are deposited in Acari
Collection of Butantan Institute (IBSP), Sao Paulo,
Brazil.

Etymology. The specific name fernandae is in
the honor of the collector, Fernanda Martins Hatano,
aprofessor of the Federal Rural University of Amazo-
nia and a specialist in the ecology of rodent mites.

Differential diagnosis. Parasecia fernandae
sp.n. is similar to P. argentinensis Goff et Get-
tinger, 1995, P. soucouyanti (Brennan et Yunker,
1966) and P. valida Brennan, 1969, in having
mastiseta on tarsus of legs Il and three o on the
genu of legs I. However, the new species differs
from the above three in having a hypertrichous
idiosoma (ca. 115 vs. 52-54, 48-56 and 42, re-
spectively) and ¢ distal to @ (proximal in the
other three species).
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Fig. 1. Morphological details of Parasecia fernandae sp.n. A—ventral view of palptarsus; B—dorsal view of gnathosoma;
C—prodorsal sclerite; D—Leg [; E—Leg II; F—Leg III; G—dorsal view of idiosoma; H—ventral view of idiosoma;
I—dorsal opisthosomal setae; J—ventral opisthosomal setae. Black spots—ventral setae of the idiosoma or legs; white
spots—dorsal setae of the idiosoma or legs. Symbols: (—eupathidium of palptarsus and tarsus of legs I and II; o—
solenidion of palptarsus and tarsus of legs I and II; Od—odontus; ve—anterolateral setae; se—posterolateral setae;
vi—anteromedial seta; si—trichobothria; c—solenidia on the genu of legs I, II and III; k—microsetac on genu and
tibia of the leg I; —solenidia on the tibia of the legs I, IT and I1I; e—famulus on the tarsus of legs I and II; z—companion
seta on tarsus of the leg I; MTa—mastisetae on tarsus of the leg I1I; 1a—anterior sternal setae; 3a—posterior sternal
setae; 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=100 um (A-H), 50 pm (I-]).
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Arisocerus hertigi (Brennan et Jones, 1964)

This species was described based on specimens
obtained from Dasyprocta sp. in Paraguay (Bren-
nan and Jones 1964). In addition to this record, the
species A. hertigi was reported in Brazil parasit-
izing Didelphis albiventris Lund, 1840 in the
Federal District and Cavia intermedia Cherem,
Olimpio and Ximenez, 1999 in Santa Catarina State
(Goff et Gettinger 1989; Regolin et al. 2015). In
this study, we reported the first record of 4. hertigi
parasitizing N. squamipes and Oxymycterus sp. and
the first record to Rio de Janeiro State.

Material examined. 3 larvac (ACA-2613), ex.
N. squamipes, Parque Nacional Restinga de Juru-
batiba, Macaé municipality, Rio de Janeiro State,
Brazil, 15.111.2001, leg. F.M. Hatano. 1 larva
(ACA-2620), same host, locality and collector,
15.V.2001. 1 larva (ACA-2622), same host, local-
ity and collector, 16.111.2002. 1 larva (ACA-2627),
ex. Oxymycterus sp., same locality and collector,
24.VII1.2002. 1 larva (ACA-2628), same host,
locality and collector, 31.X1.2002. 1 larva (ACA-
2629) same host, locality and collector, 03.VI1.2002.
1 larva (ACA-2630), same host, locality and col-
lector, 31.X1.2002. 1 larva (ACA-2631), same host,
locality and collector, 24.VIII1.2002.

Eutrombicula goeldii (Oudemans 1910)

This species was found parasitizing several
birds, reptiles and mammals in the following coun-
tries: Bolivia, Brazil, Colombia, Costa Rica, Domi-
nica, Panama, Surinam, Trinidad, and Venezuela
(Oudemans 1910; Boshell and Kerr 1942; Brennan
and Jones 1960; Brennan and Yunker 1966; Bren-
nan 1967; Brennan 1968; Arnold 1970; Brennan
1970a; 1970b; Brennan and Lukoschus 1971;
Brennan and Reed 1974; Brennan and Bronswijk
1975). Brennan and Jones (1960) and Brennan
and Reed (1974) recorded this chigger parasitizing
arodent misidentified as N. squamipes in Trinidad
and Venezuela, respectively. Probably, the authors
referred to the species Nectomys palmipes (Allen
et Chapman, 1893), since, according Musser and
Carleton (2005), this is the only species in the
genus Nectomys that occurs in Trinidad and Ven-
ezuela. In Brazil, the only record of this species
was from Dasyprocta leporine Linnaeus 1758
(=Dasyprocta aguti Linnaeus, 1766) with no de-
tailed locality information. Here we are reporting
the first record of E. goeldii parasitizing N. squa-
mipes and the first record from Rio de Janeiro
State.
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Material examined. 1 larva (ACA-2626), ex.
N. squamipes, Parque Nacional Restinga de Juru-
batiba, Macaé municipality, Rio de Janeiro State,
Brasil, 14.11.2002, leg. F.M. Hatano.

Microtrombicula brachytrichia
Brennan, 1971

The only record of this species is the type data:
collected in Belém, Para State, Brazil on Proechi-
mys guyannensis (Geoffroy, 1803) (Brennan 1971).
In this study, we are providing a new record of
locality and host for this species.

Material examined. 1 larva (ACA-2633), ex.
N. squamipes, Parque Nacional Restinga de Juruba-
tiba, Macaé¢ municipality, Rio de Janeiro State,
Brazil, 30.VIIL.2001, leg. F.M. Hatano. 2 larvae
(ACA-2634), same data. 1 larva (ACA-2624b), same
host, locality and collector, 16.11.2002.

Parasecia manueli
(Brennan et Jones, 1960)

Parasecia manueli has been collected parasit-
izing some species of birds, reptiles, marsupials and
rodents, in several countries of the Neotropical
region: Colombia, Cuba, Panama, Peru, Surinam,
Trinidad and Venezuela (Brennan and Jones 1960;
1961; Brennan and Yunker 1966; Brennan 1968;
Brennan and Lukoschus 1971; Brennan and Bron-
swijk 1975; Brennan and Reed 1975; Daniel and
Stekolnikov 2003). Brennan and Jones (1960) re-
corded this chigger parasitizing a rodent wrongly
identified as N. squamipes in Trinidad, as well as
E. goeldii. Probably the authors referred to the spe-
cies N. palmipes. It is important to note that
P. manueli was recorded in Brazil for the first time
in the present study, as well as, the first record of
this mite parasitizing the rodent N. squamipes.

Material examined. 3 larvae (ACA-2616), ex.
N. squamipes, Parque Nacional Restinga de Juru-
batiba, Macaé municipality, Rio de Janeiro State,
Brazil, 17.111.2002, leg. F.M. Hatano. 1 larva
(ACA-2618a), same data. 1 larva (ACA-2619),
same host, locality and collector, 15.V.2001. 1
larva (ACA-2632), some host, locality and collec-
tor, 11.2001. 2 larvae (ACA-2624a), same host,
locality and collector, 16.111.2002.

Quadraseta brasiliensis
Goff et Gettinger, 1989

The distribution of this species is restricted to
the Brazilian territory, federal district and Sao
Paulo and Parana States (Goff and Gettinger 1989;
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Jacinavicius et al. 2018a). This species was found
parasitizing several marsupials and rodents. How-
ever, it is the first time that it was found parasit-
izing N. squamipes, and it is the first record for Rio
de Janeiro State.

Material examined. 1 larva (ACA-2614), ex.
N. squamipes, Parque Nacional Restinga de Juru-
batiba, Macaé municipality, Rio de Janeiro State,
Brazil, 14.V.2001, leg. F.M. Hatano. 2 larvae
(ACA-2621), same host, locality and collector,
16.111.2002.

Serratacarus dietzi Goff et Whitaker, 1984

The only record of this species was the type
data, Serra da Canastra National Park, Minas Gerais
State, Brazil, parasitizing Necromys lasiurus (Lund,
1840) (Goff and Whitaker 1984). Here we are re-
cording for the first time, these species parasitizing
N. squamipes and Cerradomys subflavus (Wagner,
1842) in Rio de Janeiro State.

Material examined. 1 larva (ACA-2615), ex.
N. squamipes, Parque Nacional Restinga de Juru-
batiba, Macaé municipality, Rio de Janeiro State,
Brasil, 02.VI1.2002, leg. F.M. Hatano. 1 larva
(ACA-2617), ex. C. subflavus, same locality and
collector, 25.VIII1.2002.

ACKNOWLEDGMENTS

We would like to thank Gabrielle Ribeiro de
Andrade (CNPq No. 377343/2015-3), Maria Cris-
tina Ferreira do Rosario (CNPq No. 377342/2015-7),
Alessandro Giupponi, Glicio Batista da Silva and
Ademar Ferreira da Silva for their technical con-
tribution.

This work was supported by the Conselho Na-
cional de Desenvolvimento Cientifico e Tecnologi-
co (CNPq No. 454907/2014-1 to DMB-B and
377976/2014-8 to FCJ) and Fundagao de Amparo
a Pesquisa do Estado de Sao Paulo (FAPESP No.
2010/51875-9 to DMB-B and 2017/01416-7 to RB-
S). This study was financed in part by the Coorde-
nacdo de Aperfeicoamento de Pessoal de Nivel
Superior—Brasil (CAPES)—Finance Code 001.

REFERENCES

Almeida, J.C., Silva, S.S.P., Serra-Freire, N.M. and
Valim, M.P. 2011. Ectoparasites (Insecta and Ac-
ari) associated with bats in Southeastern Brazil.
Journal of Medical Entomology, 48: 753-757.

Arnold, K.A. 1970. Notes on Avian Ectoparasites from
Costa Rica. I. Acarina and Diptera. Revista de
Biologia Tropical, 16: 259-265.

209

Bassini-Silva, R., Jacinavicius, F.C., Mendoza-Rol-
dan, 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.

Boshell, J. and Kerr, J.A. 1942. Veinticinco especies
nuevas de Trombidiideos de Colombia. Revista de
la Academia colombiana de ciencias exactes, 5:
110-127.

Brennan, J.M. 1967. New records of chiggers from the
West Indies. Studies on the Fauna of Curag¢ao and
Other Caribbean Islands, 24: 146—156.

Brennan, J.M. 1968. A collection of chiggers (Acarina:
Trombiculidae) from rodents in southwestern Co-
lombia. The Journal of Parasitology, 54: 679—685.

Brennan, J.M. 1970a. Chiggers from the Bolivian-
Brazilian border (Acarina: Trombiculidae). The
Journal of Parasitology, 56: 807-812.

Brennan, J.M. 1970b. A small collection of chiggers
from Surinam (Acarina: Trombiculidae). Bulletin
of the Southern California Academy of Sciences,
69: 32-37.

Brennan, J.M. 1971. Three new chiggers from spiny
rat, Proechimys guyannensis, in Northern Brazil
(Acarina: Trombiculidae). Annals of the Entomo-
logical Society of America, 64: 212-215.

Brennan, J.M. and Bronswijk, J. 1975. Parasitic mites
of Surinam XXI. New records of Surinam and cer-
tain French Guiana chiggers with the description
of a new species of Loomisia Brennan and Reed,
1972 (Acarina: Trombiculidae). Journal of Medical
Entomology, 12: 243-249.

Brennan, J.M. and Goff, M.L. 1977. Keys to the gen-
era of chiggers of the western hemisphere (Aca-
rina: Trombiculidae). Journal of Parasitology,
63: 554-566.

Brennan, J.M. and Jones, E.K. 1960. Chiggers of
Trinidad, BWI (Acarina: Trombiculidae). Acaro-
logia, 2: 493-540.

Brennan, J.M. and Jones, E.K. 1961. Chiggers of Peru
(Acarina: Trombiculidae). Acarologia, 3: 172-205.

Brennan, J.M. and Jones, E.K. 1964. Five new species
of chiggers from South America (Acarina: Trom-
biculidae). Journal of Medical Entomology, 1:
307-310.

Brennan, J.M. and Lukoschus, F. 1971. Parasitic of
Surinam. VIII. A new genus and species of chigger,
Fauranius atecmartus, and additional records of
species (Acarina: Trombiculidae). Bulletin of the
Southern California Academy of Sciences, 70:
42-45,

Brennan, J.M. and Reed, J.T. 1974. The genus Eutrom-
bicula in Venezuela (Acarina: Trombiculidae). The
Journal of Parasitology, 60: 699-711.



F.C. Jacinavicius, R. Bassini-Silva, M. Amorim et al.

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.

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

Confalonieri, U.E.C. and Benez, E.J. 1976. Note on a
new host for Eutrombicula (Eutrombicula) bata-
tas L. in Brazil (Acari: Trombiculidae). Revista
Brasileira de Biologia, 36: 353-355.

Daniel M. and Stekolnikov A.A. 2003. To the fauna of
chigger mites (Acari: Trombiculidae) parasitize
bats in Cuba. Acarologia, 43: 29-37.

Ewing, H.E. 1944. Notes on the taxonomy of the trom-
biculid mites. Proceedings of the Biological Soci-
ety of Washington, 57: 101-104.

Fonseca, F. 1936. Notas de Acareologia XXIII: novas
especies de trombiculinae dos géneros Trombicula,
Hannemania e Neoschongastia. Memorias do In-
stituto Butantan, 10: 29-32.

Gazeta, G.S., Amorim, M., Bossi, D.E., Linhares, A.X.
and Serra-Freire, N.M. 2006. Caamembecaia gra-
tiosus n.gen., n.sp. (Acari: Trombiculidae), from
Trinomys gratiosus (Gunter) (Rodentia: Echimy-
dae), of Atlantic forest in southeastern Brazil.
Memorias do Instituto Oswaldo Cruz, 101: 137-139.

Goff, M.L. 1992. The genus Parasecia (Acari: Trom-
biculidae), with the description of a new species
from Mexico. Journal of Medical Entomology, 29:
965-967.

Goff, M.L. and Gettinger, D. 1989. Two new species of
Schoengastiine chiggers (Acari: Trombiculidae)
from Brazil and rediagnosis of Arisocerus Brennan,
1970. Journal of Medical Entomology,26: 554-558.

Goff, M.L. and Gettinger, D. 1995. New genus and six
new species of chiggers (Acari: Trombiculidae and
Leeuwenhoekiidae) collected from small mammals
in Argentina. Journal of Medical Entomology, 32:
439-448.

Goff, M.L. and Whitaker, J.O. 1984. A new genus and
two new species of schoengastiine chiggers (Aca-
ri: Trombiculidae) from a cane mouse in Brazil.
International Journal of Entomology, 26: 162—166.

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., Whitaker, J.O. and Dietz, ].M. 1986. A new
species of Microtrombicula (Acari: Trombiculidae)
from the golden lion tamarin in Brazil. Interna-
tional Journal of Acarology, 12: 171-173.

210

Goff, M.L., Whitaker, J.O. and Dietz, J.M. 1987. The
genus Speleocola (Acari: Trombiculidae) with
description of a new species from Brazil and a key
to the species. Journal of Medical Entomology, 24:
198-200.

Jacinavicius F.C., Bassini-Silva R., Mendoza-Rol-
danJ.A., Mufioz-Leal S., Hingst-Zaher E., Ochoa R.,
Bauchan G.R. and Barros-Battesti D.M. 2018a.
A contribution to the knowledge of Quadraseta
brasiliensis Goff and Gettinger, 1989 (Trombidi-
formes: Trombiculidae), with description of the
deutonymph instar. Acarologia, 58: 442—-456.

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

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

Musser, G.G. and Carleton, M.D. 2005. Superfamily
Muroidea. /n: D.E. Wilson and D.M. Reeder (Eds.).
Mammal Species of the World: A Taxonomic and
Geographic Reference. The Johns Hopkins Uni-
versity Press, Baltimore, 2142 pp.

Oudemans, A.C. 1910. Acarologische aanteekeningen
XXXIII. Entomologische Berichten (Amsterdam),
3: 83-90.

Regolin A.L., Furnari N., Jacinavicius F.C., Linar-
di PM. and Carvalho-Pinto C.J. 2015. Ectopara-
sites of the critically endangered insular cavy,
Cavia intermedia (Rodentia: Caviidae), southern
Brazil. International Journal for Parasitology:
Parasites and Wildlife, 4. 37-42.

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.

Stekolnikov, A.A. and Gonzalez-Acufia, D. 2015. A re-
view of Chilean chiggers (Acari: Trombiculidae),
with the description of a new genus and ten new
species. Zootaxa, 3964: 1-43.

Walter, D.E. and Krantz, G.W. 2009. Chapter 7: Collect-
ing, rearing, and preparing specimens. /n: G.W. Krantz
and D.E. Walter (Eds.). A Manual of Acarology. Tech
University Press, Lubbock, pp. 83-96.

Wohltmann, A., Kohler, J. and Martin, P. 2006. Endo-
parasitic mite infections of anuran amphibians from
Bolivian montane rain forests, with descriptions of



A new species and new records for Brazilian chiggers

two new Hannemania species (Acari: Parasiten- genus Endotrombicula Ewing, 1931 (Acari: Pro-
gona: Trombiculidae: Leeuwenhoekiinae). Organ- stigmata: Parasitengona: Trombiculidae) from
isms Diversity and Evolution, 6: 141-150. African and Madagascan anurans, with descrip-
Wohltmann, A., Preez, L., Rodel, M. O., Kohler, J. tion of a new species. Folia Parasitologica, 54:

and Vences, M. 2007. Endoparasitic mites of the 225-235.
Table 1

Standard measurements of Parasecia fernandae sp.n. (n=8)

ASB
PSB
DMIN
DMAX
VMIN
VMAX

A
Z £ 8 a Sl 2l iz

Holotype |76 |86 (36 |23 |16 |39 |9 |28 |58 |46 |82 |71 |65 |46 |40 |48 |60 |31 |40
Minimum |74 |85 |33 |21 |15 |39 |8 |26 |55 (45 |79 |67 |62 |41 |37 |45 |54 |31 |35
Maximum (76 (86 |37 |24 20 |42 |12 32 |60 |49 |85 |72 |65 |47 |40 |50 |64 (33 |41
Mean 75 186 (35 |23 |18 |41 |10 |29 |58 |47 |82 |70 |64 |44 39 48 |59 |32 38

AW—distance between the bases of the ve setae; PW—distance between the bases of the se setae; SB—distance
between sensillary bases; ASB—distance from sensillary bases to extreme anterior margin of the prodorsal sclerite;
PSB—distance from sensillary bases to extreme posterior margin of the prodorsal sclerite; SD—ASB+PSB; P-PL—
distance from se setal base to extreme posterior margin; AP—distance between the bases of ve and se; vi—anterome-
dial seta; ve—anterolateral setae; se—posterolateral setae; si—trichobothria; H—humeral setae; 1a—anterior sternal
setae; 3a—posterior sternal setae; DMIN—minimum length of dorsal opisthosomal setae; DMAX—maximum length
of dorsal opisthosomal setae; VMIN—minimum length of ventral idiosomal setac; VMAX—maximum length of
ventral idiosomal setae.

Table 2
Standard measurements of Parasecia fernandae sp.n. (n=8)

— —_ =
I P B A N R A I AR SN A=
Holotype |235 |222 |288 (744 |18 |18 |23 |1 |14 |11 |2 |16|1 |8 |28 |13 |17 |14 |17 |13 |1 |16 |16 |17 |39
Minimum |212 |219 278 698 |17 |17 |21 |1 |13 |11 |2 |16|1 |8 |26 |13 |17 |14 |15 |13 |1 (15|16 |17 |39
Maximum |247 |234 290 (774 |18 |18 |23 |1 |14 {1212 [19|1 |8 |28 [14 |18 |15 |17 [15|1 |16 |17 |19 |41
Mean 230 |227 284 (736 |18 |18 122 |1 |14 {1212 |18 |l |8 |27 |14 |18 |15 |16 |14 |1 |16 |17 |18 |40

I—Ilength of leg I; [I—length of leg II; IlI—length of leg III; Ip—sum of leg lengths (coxal field to tarsus); ¢' [—
length of solenidia (¢') on genu of the leg I; 6" I—length of solenidia (¢") on genu of the leg I; " I—Iength of
solenidia (¢"') on genu of the leg [; k [—Ilength of microseta on genu of the leg [; ¢' -——Ilength of solenidia (¢') on
tibia of the leg I; ¢" [—Iength of solenidia (¢") on tibia of the leg I; k [——length of microseta on tibia of the leg I;
® I—length of solenidion on tarsus of the leg I; € [—Ilength of famulus on tarsus of the leg I; z—length of the
companion seta on tarsus of the leg [; ' [——length of dorsal eupathidium on tarsus of the leg I; {" I—length of
subterminal eupathidium on tarsus of the leg I;6 II—length of solenidion on genu of the leg II; @' [I—length of
solenidia (¢") on tibia of the leg II; ¢" II—Ilength of solenidia (¢") on tibia of the leg II; ® [I—Iength of solenidion
on tarsus of the leg II; € Il—Ilength of famulus on tarsus of the leg II;  II—Ilength of subterminal eupathidium on
tarsus of the leg II; o [1I—Ilength of solenidion on genu of the leg I11; ¢ I1I—Ilength of solenidion on tibia of the leg
I11; MTa—TIength of mastisetae on tarsus of the leg III.
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