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Shrews (Eulipotyphla: Soricidae) are amongst the most diverse and widely distributed groups of small mammals worldwide. In Mexico,
more than 40 species of the genera Sorex, Cryptotis, Megasorex, and Notiosorex have been documented. There is little knowledge about epizoic
arthropods of shrews, with 40 species recorded, 28 corresponding to the subclass Acari, and 12 to Insecta. Sorex oreopolus Merriam, 1892, is an
endemic species of Mexico, distributed from southwest Jalisco to east Puebla and west Veracruz. This study reports the first records of epizoic
arthropods of S. oreopolus. Five specimens of S. oreopolus were collected during 2016 from four sites at La Malinche National Park, state of
Tlaxcala. Epizoic arthropods were removed from the pelage of shrews and processed for identification. For each species found in S. oreopolus,
ecological parameters of infestation were calculated; for parasitic species, also the degree of host specificity was estimated. A total of 1,194
arthropods were found, corresponding to six mite and one insect taxa. All are new records for this host species. The mites Orycteroxenus soricis
(Oudemans 1915) and Pygmephorus horridus Mahunka, 1973 are recorded for the first time in Mexico. The prevalence and abundance of O. sori-
cis was high, while Corrodopsylla lira Traub, 1950 is less prevalent/abundant (Table 1). Epizoic arthropods comprise commensals (Myobiidae),
temporary ectoparasites (Trombiculidae) and (Ctenophthalmidae), and phoretic (Glycyphagidae and Pygmephoridae). Seven taxa of epizoic
arthropods recorded in this study represent the first record of association with S. oreopolus. The mites O. soricis and P. horridus had already
been documented on shrews of the genus Sorex; however, they are recorded for the first time in Mexico, increasing the richness of symbionts
of Mexican shrews from 40 to 42 species. Further investigations on the richness of arthropods associated with Mexican shrews are needed, as
only seven of 40 species of shrews have been documented, representing 20 % of hosts.

Las musarafas (Eulipotyphla, Soricidae) constituyen uno de los grupos de mamiferos pequefios terrestres mas diverso y con mayor dis-
tribucién en el mundo. En México se encuentran en casi todo el territorio y se han documentado mas de 40 especies de los géneros, Sorex,
Cryptotis, Megasorex y Notiosorex. Es notable la falta de estudios sobre los artropodos epizoicos de musarafias en el pais, se han registrado
40 especies de los cuales 28 corresponden a la Subclase Acari y 12 a la Clase Insecta, asociados a siete especies de musarafias. La musarana
mexicana Sorex oreopolus Merriam, 1892 es una especie endémica de México, que se distribuye desde el extremo suroeste de Jalisco hasta el
este de Puebla y oeste de Veracruz. Hasta la fecha no se han documentado sus artrépodos epizoicos, por lo que el objetivo de este trabajo
es presentar los primeros registros. Durante el 2016 se recolectaron cinco ejemplares de S. oreopolus en cuatro sitios del Parque Nacional La
Malinche en el estado de Tlaxcala. Los artrépodos epizoicos se extrajeron y procesaron para su identificacion. Se calcularon los pardametros
ecoldgicos de infestacion: prevalencia, abundancia promedio, intensidad promedio e intervalo de intensidad para cada especie de acaro. Se
recuperaron 1,194 artréopodos epizoicos distribuidos en 6 taxones de dcaros y un taxén de insecto, todos representan nuevos registros para el
huésped. El dcaro Orycteroxenus soricis (Oudemans 1915) present6 los niveles mas altos de abundancia y prevalencia, mientras que los valores
mas bajos de infestacion fueron para la pulga Corrodpsylla lira Traub, 1950 (Cuadro 1). Por primera vez en México, se registran los acaros O. so-
ricis y Pygmephorus horridus Mahunka, 1973. Los simbiontes presentaron tres categorias de asociacién: comensales (Myobiidae), ectoparésitos
temporales (Trombiculidae) y (Ctenophthalmidae) y foréticos (Glycyphagidae y Pygmephoridae). Los siete taxones de artropodos epizoicos
registrados en este estudio representan el primer registro de asociacion con S. oreopolus. Los acaros O. soricis y P. horridus, ya habian sido docu-
mentadas sobre las musarafas del género Sorex, no obstante, se registran por primera vez en México, incrementando la riqueza de simbiontes
de musarafas mexicanas de 40 a 42 especies. Se necesitan investigaciones adicionales sobre la riqueza de artrépodos asociados, ya que sélo
se han documentado en siete de las mas de 40 especies de musarafias mexicanas, lo cual representa cerca del 20 % de los huéspedes.
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Introduction amounts of invertebrates, including worms, crustaceans,

Shrews (Eulipotyphla, Soricidae) are one of the most diverse
and more extensively distributed groups of terrestrial small
mammals worldwide. In Mexico, shrews are found across
the whole country (Carraway 2007) with more than 40 spe-
cies of 4 genera documented, grouped in 3 tribes: 1) Sor-
icini, including the genus Sorex. 2) Blarinini, with Cryptotis.
3) Notiosoricini, grouping together Megasorex and Notio-
sorex (Guevara et al. 2014, 2015; Matson and Ord6fiez-Garza
2017; Ramirez-Pulido et al. 2014). Shrews consume large

and spiders, as well as insects and their larvae (Hope et al.
2016). In addition, they a diverse and abundant associated
fauna (mainly parasites) (Binkiené et al. 2011; Morrone and
Acosta 2006). Shrews and their parasites are key indica-
tors to anticipate the consequences of environmental dis-
ruption and changes in the interactions between species
(Hope et al. 2016).

In Mexico, studies about ectoparasites of shrews are
particularly scarce; only 40 species of ectoparasites have
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been recorded to date, with 28 corresponding to the Sub-
class Acari and 12 to the Class Insecta, associated with
seven species of shrews: Cryptotis mexicanus, C. magnus,
Cryptotis sp., Notiosorex crawfordi, Sorex milleri, S. saussu-
rei, S. veraepacis, S. salvini (= S. veraecrucis), and Sorex sp.
(Estébanes-Gonzalez and Cervantes 2005; Fain and Este-

banes 1996; Montiel-Parra et al. 2009; Morrone and Acosta

2006; Salceda-Séanchez and Hastriter 2006; Vargas et al.

2009; Whitaker and Morales-Malacara 2005).

The shrew S. oreopolus Merriam, 1892, is a endemic spe-
cies endemic of Mexico, distributed from the southwestern
end of Jalisco to east Puebla and west Veracruz; living in
mountain forests dominated by conifers and oaks, as well
as by sacaton meadow (Castro-Arellano 2005). Ectopara-
sites or other arthropods associated with this species have
not been documented yet; hence, this study reports the
first records of epizoic arthropods of S. oreopolus.

Methods

In 2016, pitfall traps were placed around the area known
as La Canada Grande, located on the eastern slope of La
Malinche (Malintzi or Matlalcueyatl) volcano at La Malinche
National Park (Lopez-Dominguez and Acosta 2005; Figure

1a-c). Shrews were collected from two habitats representa-
tive of the park: pine forest and pine-oak forest (Figure 1d-e,
e). At each site, eight pitfall traps were placed, each consist-
ing of a 1,000 ml plastic container with ethylene glycol as
preservative. Traps were left for 72 hours; subsequently, all
the specimens captured were collected and deposited in
glass bottles with 80 % ethanol. Only five shrews were cap-
tured in four sites (Figure 1d-e); these were removed from
traps and individually preserved in 96 % ethanol bottles for
transportation to the Coleccién Nacional de Acaros (CNAC)
at Instituto de Biologia, Universidad Nacional Auténoma de
Mexico (IB-UNAM) in Mexico City. The body surface of each
shrew was examined, brushing the pelage over a sheet of
paper that was subsequently examined under a stereo-
microscope; also, the ethanol where specimens were pre-
served was examined to obtain any ectoparasites that may
have detached from the host. The sampling of shrews was
carried out under collection licenses issued by SEMARNAT
(FAUT-0309 and FAUT-0002). Shrews were identified and
deposited in the Coleccidon Nacional de Mamiferos (CNMA)
of IB-UNAM, recorded with the following data: 1 unsexed
specimen (UNAM 839/CNMA 49505), 54 km road to
Estacion Cientifica del Parque Nacional La Malinche, Mpio.

Figure 1. Study area: a-b) La Malinche National Park, Tlaxcala, Mexico, c) Sampling sites of specimens of Sorex oreopolus, d) View of the pine-fir forest at 3,197 masl, e) view of the

pine forest at 3,407 masl.
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Ixtenco, Tlaxcala, 1 Abril 2016, 19.25290° N, -97.97917°W,
3,050 msnm, Bosque de Pino, A. Valdez, E. Briones, M. Cor-
tez, A. Judrez, cols.; 1 unsexed specimen (UNAM 840 /CNMA
49511), 1.5 km al oeste de la Estacion Cientifica del Parque
Nacional La Malinche, Mpio. Ixtenco, Tlaxcala, 6 mayo
2016, 19.24594° N, -98.00336° W, 3,250 msnm, Bosque de
Oyamel-Pino, A. Valdez col.; 1 @ (UNAM 858/CNMA 49509),
2.5 km al oeste de la Estacion Cientifica La Malinche, Mpio.
Ixtenco, sobre la Caflada Grande, 2 junio 2016, 19.24309° N,
-98.01241° W, 3,407 msnm, Bosque de Oyamel-Pino, A. Val-
dez and E. Briones, cols.; T @ same data except (UNAM 859/
CNMA 49510); and 1 @ (UNAM860/CNMA 49508), 800 km
al oeste de la Estacién Cientifica La Malinche, 1 diciembre
2016, 19.24565° N, -97.99799° W, 3,197 msnm, Bosque de
Oyamel-Pino, A. Valdez, E. Briones and M. Cortez, cols. For
the determination, mites were cleared with lactophenol and
mounted between microscope slides in Hoyer’s medium.
The siphonapteran (Insecta) was cleared with KOH and
mounted in Canada Balsam. Ectoparasites are deposited in
the CNAC. For each mite species, the following ecological
infestation parameters were estimated: prevalence, mean
abundance, mean intensity, and intensity range (Bush et al.
1997). In the case of parasites, the degree of specificity was
determined considering the monoxenous, stenoxenous
and oligoxenous (Herrin and Tipton 1975).

Results

From the five specimens of S. oreopolus captured, a total
of 1,194 ectoparasites we collected, distributed in seven
taxa, six belonging to the subclass Acari, within four fami-
lies and six genera. One flea Corrodopsylla lira Traub, 1950,
family Ctenophthalmidae, was found (Table 1). A female
of S. oreopolus captured in December six of the seven taxa
reported in this study.

Table 1. Species of epizoic arthropods of Sorex oreopolus at La Malinche National
Park, Tlaxcala, Mexico.

Host/No.of  Total No. of Prevalence Mean Mean Intensity

Arthropods Arthropods (%) Abundance  Intensity range
Class Arachnida
Subclass Acari
TROMBIDIFORMES
Trombiculidae
Walchioides intrinseca 4 29 80 5.8 7.25 3-15
Pygmephoridae
Pygmephorus horridus 1 3 20 0.6 3
Myobiidae
Protomyobia sp. 2 3 40 0.6 15 1-2
Amorphacarus sp. 1 4 20 0.8 4
SARCOPTIFORMES
Glycyphagidae
Orycteroxenus soricis 5 1,152 100 2304 2304 2-466
Xenocyrtes sp. 1 2 20 0.4 2
Class Insecta
SIPHONAPTERA
Ctenophthalmidae
Corrodpsylla lira 1 1 20 0.2 1

Montiel-Parra et al.

The symbionts found were classified into three associa-
tion categories: 1) commensals (Myobiidae). 2) temporary
ectoparasites (Trombiculidae and Ctenophathalmidae). 3)
phoretic (Glycyphagidae and Pygmephoridae).

Mites of the family Myobiidae (Figure 2a, b) showed a
high host specificity, supporting the proposed phylogenetic
relationships between their hosts. It has been observed
that species can be oligoxenous (a parasite associated with
two or more species of different genera but belonging to
the same subfamily); for instance, the species of Protomyo-
bia, Amorphacarus, and Blarinobia are all parasites especific
to the subfamily Soricinae (Jameson 1984; Fain 1979). The
specimens of Protomyobia sp. and Amorphacarus sp. found
in S. oreopolus could not be identified to species because
only an adult was found, the rest being either tritonymphs
or protonymphs. Immature stages of this family have been
little studied and differ morphologically from adults (Boch-
kov and Mirolubov 2015).

Temporary parasites of the family Trombiculidae are
associated with the host for a short period of time during a
single stage of their life cycle (hexapod larvae); these larvae
feed on lymph and can be carriers and transmitters of bac-
teria or other microorganisms, whereas adults and nymphs
are free-living (Hoffmann 1990). The species Walchioides
intrinseca (Brennan 1960) (Figure 2c) has only been found
in central Mexico, associated with Sorex saussurei Merriam,
1892 in Mexico City and with Sorex sp. in the state of More-
los (Hoffmann 1990). W. intrinseca is a stenoxene parasite
(i. e., associated with two or more host species of the same
genus).

a b _ c

Figure 2. Epizoic arthropods of Sorex oreopolus at La Malinche National Park,
Tlaxcala, Mexico: a) Amorphacarus sp. (female); b) Protomyobia sp. (protonymph); c)
Walchioides intrinseca (larva); d) Pygmephorus horridus (female); e) (Orycteroxenus soricis
(deutonymph); f) Xenoryctes sp. (deutonymph); g) Corrodopsylla lira (male)
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Dimorphic females of the family Pygmephoridae are
characterized by a markedly modified leg I, with large
grooved claws used for passive dispersal (phoresia) on
small mammals (Eulipotyphla, Rodentia, and Lagomorpha),
being less frequent in nests, and rarely found in soil or lit-
ter samples; other aspects of the biology of this family are
unknown (Dastych et al. 1991). In Mexico, Pygmephorus
americanus Banks 1904, has been previously recorded (Smi-
ley 1978); therefore, Pygmephorus horridus Mahunka 1973
(Figure 2d) represents the second species of this family
reported in the country, in addition to being the first record
in association with soricid mammals. P. horridus has been
collected in association with Blarina brevicauda (Say 1823)
and Scalopus aquaticus (Linnaeus 1758) in the United States
of America (Mahunka 1973).

Several deutonymphs (a post-embryonic develop-
ment stage of mites between larva and adult) of spe-
cies of the family Glycyphagidae have been recorded in
American shrews. Ninety six per cent of the symbionts
found in S. oreopolus belong to this family. Orycteroxe-
nus soricis (Oudemans 1915; Figure 1e) showed the high-
est infestation levels (1,152 individuals), a 100 % preva-
lence, and a mean abundance of 230.4 mites per shrew,
with an intensity range of 2 to 466 mites (Table 1). This
species has been collected in shrews of the genera Sorex
and Blarina in North America (Whitaker and Richards
2005). In Mexico, the species Orycteroxenus mexicanus
Lukoschus et al. 1977 has been reported associated with
shrews of the genera Cryptotis and Sorex; Orycteroxenus
notiosorex Lukoschus et al. 1977, in Notiosorex crawfordi
(Coues 1877); and Orycteroxenus sp., in Sorex salvini Mer-
riam 1897 (Whitaker and Morales-Malacara 2005; Vargas
et al. 2009). On the other hand, Xenoryctes sp. (Figure
2f) has been previously recorded in S. salvini (Vargas et
al. 2009). However, the two deutonymphs found dif-
fer from the species already described; therefore, addi-
tional specimens of S. oreopolus should be examined to
confirm whether the specimens found in this study cor-
respond to a new species.

The flea C. lira Traub, 1950 (Siphonaptera, Figure 29g)
showed the lowest infestation values (Table 1). It has been
recorded in S. saussurei and Sorex milleri from Mexico City,
Michoacan, and Nuevo Le6n (Morales-Mucifio and Llor-
ente-Bousquets 1986), being considered as a stenoxenous
or monoxenous (i. e., exclusive to a single host species) pas-
asite (Morrone and Acosta 2006).

Discussion

The seven epizoic arthropod taxa documented in this study
represent the first record in association with S. oreopolus.
The mites O. soricis and P. horridus had been documented
previously on shrews of the genus Sorex (Fain 1969; Smiley
and Whitaker 1984); however, our study is the first record
for Mexico, increasing the richness of symbionts of Mexican
shrews from 40 to 42 species.
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Recent studies on Mexican shrews have contributed to
advancing our knowledge about the richness, current dis-
tribution, and conservation of these species, as well as on
their intra- and interspecies morphological variations (Gue-
vara et al. 2015). However, further research is required on
their epizoic arthropods, since this aspect has been for only
seven of the more than 40 species of shrews, representing
about 20 % of hosts. For a better estimate the biodiversity of
epizoic arthropods of S. oreopolus, a larger number of host
specimens should be examined in order to obtain adult
mites of the family Myobiidae, as well as deutonymphs of
Glycyphagidae, seeking to determine the taxa recorded in
this study to the species level. Further research should also
address biological and ecological aspects of these arthro-
pods to gain a deeper understanding of parasite-host sys-
tems, to set the grounds for understanding and document-
ing ecological changes, as well as other aspects about the
biology of the species involved.
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