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Chigger mites (Arachnida: Trombidiformes: Trombicu-
lidae, genus Eutrombicula) are common and widespread
ectoparasites on lizards. Mite prevalence, the proportion
of individuals in a population with mites, in American liz-
ard populations can be quite high, with some populations
having prevalences exceeding 90% (e.g, Ameivula ocullife-
ra: 92.6% after XAVIER et al. 2019; Sceloporus jarrovii: 93%
after BurtEet al. 2009 or 100% after GARCIA-DE LA PERA
et al. 2010; Tropidurus spp.: > 95%, after RocHA et al. 2008,
2020). Chigger mite loads, the number of mites per indi-
vidual, and prevalence in lizard populations are affected
by several factors, e.g., mite prevalence may vary season-
ally (JACKSON & BATEMAN 2018, POLLOCK & JOHN-ALDER
2020, PATERSON & BLOUIN-DEMERS 2020). Variation in
mite load and prevalence within and between lizard popu-
lations may be influenced by slope orientation (i.e., north-
vs. south-facing slope see SMITH 1996), habitat (e.g., Wu
et al. 2019, XAVIER et al. 2019, GWIAZDOWSKI et al. 2020,
DRECHSLER et al. 2021, but see SMITH 1996), and altitude
(CONOVER et al. 2015, SEDDON & HEWS 2016, ER-RGUIBI
et al. 2021, HAMILTON et al. 2021, but see COMAS 2020).
Mite prevalence and loads are often higher in habitats and
at altitudes with denser vegetation (CURTIS & BAIRD 2008,
BULTE et al. 2009, WU et al. 2019) or greater moisture levels
(Z1pPEL et al. 1996, XAVIER et al. 2019). Apparently loads
and prevalence are also higher in male lizards than in fe-
male lizards (e.g., GARCfA-DE LA PENA et al. 2007, 2010,
WATKINS & BLOUIN-DEMERS 2019), although some lizard
species exhibit no intersexual differences (DE CARVALHO et
al. 2006). A higher male ectoparasite load and prevalence
may be related to testosterone levels (Cox & JOHN-ALDER
2007).

We here report on the Trombulicid mite prevalence in
the Flathead Knob-scaled Lizard, Xenosaurus platyceps,
from two populations in contrasting environments in
Tamaulipas, Mexico. One population is located in a temper-
ate location, El Madrono (23°36°09” N, 99°13’°42” W), and
the other in a tropical location, Gomez Farias (23°03’58” N,
99°10°06” W). Xenosaurus platyceps are crevice-dwellers
(LEmos-EsPINAL et al. 1997), and Xenosaurus spp. appear
to be relatively sedentary in general (LEMOS-ESPINAL et
al. 2003). In addition, previous work has shown these two
populations to vary in demography (Rojas-GONZALEZ et
al. 2008a), litter size (RojAS-GONZALEZ et al. 2008b), and
individual growth rate (Rojas-GONZALEZ 2009).

We compared X. platyceps from two locations that are
separated by approximately 6o km in the state of Tamauli-
pas, Mexico. The temperate site, El Madrofio, is located in
an oak forest at 1460 m altitude. Annual temperature at
this locality averages 18.3°C with annual rainfall averaging
1089 mm (EI Balcén de Moctezuma meteorological station,
Mexican National Meteorological Service). The tropical lo-
cality, Gomez Farias, is located in a sub-deciduous tropical
forest at 420 m a.s.l. within the El Cielo Biosphere Reserve,
where the average annual temperature is 23.4°C and aver-
age annual rainfall is 1834 mm (Gomez Farias meteorologi-
cal station, Mexican National Meteorological Service).

At each locality we established a plot of approximately
5 ha. We visited the study sites monthly from April 2000
through February 2004. During each visit we checked
nearly all the crevices that typically contained X. platyceps
within a plot and attempted to capture all observed lizards
by hand. For each capture, we identified the sex of each
individual and whether or not it was infested with chigger
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Table 1. Mite prevalence (%; N in parentheses) in Xenosaurus platyceps from Gomez Farias and El Madrofio for each study year listed
for all lizards, males and females separately.

Gomez Farias El Madrofio
Year All Male Female All Male Female
2000 40% (45) 46% (24)  37% (19) 92% (203)  93% (86) 90% (102)
2001 23% (128) 30% (59) 15% (59) 73% (259) 75% (102) 71% (139)
2002 9% (74) 11% (27) 10% (40) 48% (111) 49% (49) 48% (56)
2003 23% (94) 14% (35) 33% (49)  49% (131) 51% (47)  46% (61)

mites (Trombiculidae).We marked each individual by toe-
clipping. Each animal was then returned to the crevice of
its capture.

For analyses, if an individual had > 1 observations in any
given year, we randomly selected a single observation for
that individual per year. We used chi-square tests to ex-
amine the effects of population, sex, month, and year on
mite prevalence. We used an a-value of 0.05 to determine
statistical significance. We used JMP Pro 15.1 software (SAS
institute, Cary, NC, USA).

In every year of the study, mite prevalence was signifi-
cantly higher in El Madrono than in Gémez Farias (Table 1;
2000: ¢ = 67.3, P < 0.001; 2001: ¢* = 88.2, P < 0.001; 2002:
¢’ =29.7, P <0.001; 2003: ¢’ =15.0, P < 0.001).

In the tropical Gémez Farias population, mite preva-
lence varied between years, with 2000 having the highest
prevalence and 2002 having the lowest (see Table 1; ¢* =
15.3, P < 0.001). When years were pooled, mite prevalence
differed significantly between months, with peak preva-
lences in April to October (Table 2; czg =30.9, P < 0.001).
Differences in mite prevalence between males and females
varied between years, with no difference in 2000 (¢? =
0.35, n.s.) and 2002 (¢?, = 0.021, n.s.), males having a higher
prevalence in 2001 (¢, = 3.89, P < 0.05), and females tend-
ing to have a higher prevalence in 2003 (¢* = 3.67 n.s., see
Table 1).

In the temperate El Madrofo population, mite preva-
lence exhibited marked interannual variation, i.e., in 2000,
the highest mite prevalence was recorded and 2002, and
2003 had the lowest number of records (Table 1; c23 =100.1,
P < 0.001). For all years pooled, there was a significant dif-
ference in mite prevalence between months, with peak
prevalences ranging from April tthrough January (Table 2;
¢’ =152.2,, P < 0.001).Males and females exhibited similar
mite prevalence rates in each study year (2000: ¢* = 0.48,
1.S.; 2001: > = 0.54, I.S.; 2002: C*, = 0.003, N.§.; 2003: ¢*, =
0.21, n.s.) (Table 1).

We detected significant differences in mite prevalence
between the two populations of X. platyceps. Mite preva-
lence was more than twice as high at the temperate El
Madrono (70%) than at the tropical Gémez Farias local-
ity (22%). To the best to our knowledge, this is only the
second study on mite prevalence in Xenosaurus. Previous-
ly OLVERA ARRIETA (2017) reported the prevalence of Eu-
trombicula alfreddugesi in X. fractus as being 39% and for
X. rectocollaris as 70%. Interestingly, in our study the tem-

Table 2. Monthly variation of mite prevalence (%; N in parenthe-
ses) in Xenosaurus platyceps from Gémez Farias and El Madrofo
for all years pooled.

Month Gomez Farias El Madrono
January 17% (6) 69% (26)
February 11% (65) 41% (123)
March 3% (32) 31% (54)
April 50% (14) 65% (43)
May - 100% (9)
June 30% (66) 66% (110)
July 29% (14) 96% (55)
August - 100% (22)
September 39% (44) 85% (91)
October 29% (31) 98% (55)
November 15% (47) 74% (66)
December 14% (22) 82% (50)
Total 22% (341) 70% (704)

perate population (EI Madrofo) had a higher mite prev-
alence than the tropical population (Gémez Farias), but
this pattern was found to be reversed by OLVERA ARRIETA
(2017) with a higher prevalence in the subtropical popula-
tion of X. rectocollaris than in the temperate population of
X. fractus. Previous studies on mite prevalence and infes-
tation in lizards have found that the prevalence of mites is
often related to vegetation cover (SCHLAEPFER 2006, BUL-
TE et al. 2009, WU et al. 2019) and higher moisture levels
(Z1PPEL et al. 1996, GARCIA-RAMIREZ et al. 2005, XAVIER
et al. 2019). The contrasting results of our study to those of
OLVERA ARRIETA (2017) may suggest that the general pat-
terns observed in other lizards may not be as important
in driving differences in mite prevalence between popula-
tions of crevice-dwelling lizards such as Xenosaurus. Per-
haps the microclimate in the crevice, or the potential of
sharing crevices (see GODFREY et al. 2009, LEU et al. 2010)
may be a more important factor. The temperate popula-
tion (El Madrofio) had significantly higher lizard densi-
ties compared to the tropical population (Gémez Farias,
R. I. Rojas-Gonzalez unpubl. data). Such a higher density
likely increases the proximity of individuals and increases
the transmission of mites among individuals of the tem-
perate population relative to the tropical population (but
see SORCI et al. 1997). In addition, in both populations,
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females frequently share their crevices with neonates or
males. X. platyceps are relatively sedentary and show ex-
treme crevice fidelity, with some individuals remaining in
the same crevice for > 3 years (R.I. Rojas-Gonzalez unpubl.
data). Additional studies specifically exploring the role
of such factors in mite prevalence of Xenosaurus lizards
would be useful.

For both populations, mite prevalences were highest in
2000 with lower infestation levels in the other years, espe-
cially 2002 at the Gdmez Farias site. One factor that might
drive such annual variations in mite prevalence is annual
variation in climatic variables such as temperature and pre-
cipitation that have been shown to help explain seasonal
variation in mite prevalence and abundance in the envi-
ronment (e.g., POLLOCK & JOHN-ALDER 2020). To address
this possibility, we examined monthly mean temperatures
(Fig. 1) and total annual precipitation that the two popula-
tions were exposed to (Table 3). Both variables did not sub-
stantially differ between years, except that 2000 was drier
near El Madrono. It therefore seems unlikely that the an-
nual variation in mite prevalence we observed in X. platy-
ceps was a consequence of annual variation in temperature
or precipitation. We are aware of only one other study con-
sidering annual variation in mite prevalence in lizards: the
number of mites on Anolis apletophallus increased over
the course of a three-year study period (Cox et al. 2020).
We encourage others to study the annual variation in mite
prevalence and their potential correlates (e.g., temperature,
precipitation, vegetative cover) in lizards.

Mite prevalence in both populations tended to be higher
from April through either October (Gémez Farias) or Jan-
uary (El Madrofio). This pattern is similar to that observed
in X. fractus (where the prevalence was higher in August
than in November), but contrasts with that observed in
X. rectocollaris (where the prevalence was higher in Octo-
ber than in July, see OLVERA ARRIETA 2017). Our results

Figure 1. A Flathead Knob-scaled Lizard, Xenosaurus platyceps,
from Tamaulipas, Mexico, with mites on the neck. Photo: JuLio
LEMOS-ESPINAL.
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Table 3. Total annual precipitation data (in mm) obtained from
weather stations near the two study sites, Gomez Farfas (Gémez
Farias weather station: 4.68 km from study area) and El Madrofio
(Balcon de Moctezuma weather station: 1.42 km from study area)
during the four study years.

2000 2001 2002 2003
Goémez Farias 1830 1612 1853 1763
El Madrofo 467 1372 1141 1436

are generally consistent with observations on seasonal
mite prevalence in other species of lizards (e.g., HUYGHE
et al. 2010, LUMBAD et al. 2011, JACKSON & BATEMAN 2018,
PATERSON & BLOUIN-DEMERS 2020). Seasonal variation in
mite prevalence and load in lizards is often positively re-
lated to mite abundance in the environment (KLUKOWSKI
2004, POLLOCK & JOHN-ALDER 2020), which may be relat-
ed to temperature (POLLOCK & JOHN-ALDER 2020).
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Figure 2. Monthly mean air temperatures from weather stations
near the two study sites Gomez Farfas (Gomez Farias weather
station: 4.68 km from study area) and El Madrofio (Balcén de
Moctezuma weather station: 1.42 km from study area) during
four study years.



Correspondence

Males and females at our two study sites exhibited a
similar prevalence. In a previous study, OLVERA ARRIETA
(2017) also found that the sexes of both X. rectocollaris and
X. fractus did not differ in their mite prevalence. The re-
sults for Knob-scaled Lizards contrast to most other stud-
ies on lizard ectoparasite infestations in that the latter re-
ported a higher mite prevalence in males than in females
(e.g., SMITH 1996, SCHALL et al. 2000, KLUKOWSKI & NEL-
SON 2001, GARCIA-DE LA PENA et al. 2007, 2010, WATKINS &
BLouIN-DEMERS 2019). However, three species of Tropidu-
rus lizards did not exhibit sexual differences in mite preva-
lence (DE CARVALHO et al. 2006). It is unclear why there
should be intersexual difference in the prevalence of mites
in Xenosaurus or Tropidurus lizards compared to the other
lizards that have been studied. At least for Xenosaurus, it
is tempting to speculate that their crevice-dwelling habits
potentially contribute to ectoparasite infestations. Previous
studies reporting higher prevalences in males compared to
females have been carried out primarily on more active liz-
ard species with larger home ranges and territorial males
such as phrynosomatid lizards (BULTE et al. 2009, Cox &
JOHN-ALDER 2007, GARCIA DE LA PENA et al. 2007, 2010),
sphaerodactylids (ComMas 2020), Dactyloidae (Z1pPEL et al.
1996) and lacertids (SALVADOR et al. 1996, GWIAZDOWICZ
et al. 2020). Xenosaurid lizards, on the other hand, have
comparably small home ranges (e.g., the mean distance
moved by individual X. newmanorum was 5.47 m, includ-
ing returns to previously occupied crevices; LEMOs-EspI-
NAL et al. 2003); which may explain the lack of intersexual
differences in ectoparasite infestation. Clearly, additional
and more detailed studies are needed to better understand
the factors driving variation in mite prevalence for xeno-
saurid lizards.

In conclusion, our results suggest that mite prevalence
in X. platyceps is higher in a temperate than in a tropical
population, that it is seasonal, and that it may vary between
years. However it is as yet unclear what the drivers of mite
prevalence patterns are. Our and the previous results of
OLVERA ARRIETA (2017) demonstrate that Knob-scaled
Lizards, Xenosaurus ssp., might provide a good system to
explore the factors influencing ectoparasite abundance in
lizards in general.
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