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Abstract

The Pedregal de San Angel Ecological Reserve (REPSA) is located in the central campus of the Universidad Nacional
Auténoma de México (UNAM), in México City. Diversity and abundance of edaphic mites of the order Mesostigmata
were estimated in two sites of REPSA. One site had scanty vegetation, due to human alterations, and was designated

s “open site” (O), whereas the other had less altered, denser vegetation, being designated as “closed site” (C).
Samples of soil and litter collected during the rainy and dry seasons of 2008 were processed for the extraction of mites
of that group, which were then mounted and quantified by morphospecies. Mite abundance was much higher in site
O, but the number of morphospecies was about the same in both sites. The same mite families were found in both
sites. For each season and for both seasons considered together, Shannon diversity and Pielou’s evenness indexes were
significantly higher in site C. S6rensen similarity coefficient between sites was high in both seasons, but higher in the
dry season; considering both seasons together, similarity coefficient between sites was 94%. This indicates that anth-
ropogenic alteration of the vegetation at REPSA, reducing the height of the vegetation and turning it less dense, was
not sufficient to cause major alterations in Mesostigmata species composition.
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Introduction

The soil is a very complex ecosystem where physical, chemical and biological processes are com-
monly influenced by the fauna (Jacot, 1940). For different reasons, arthropods are very important
components of soil fauna. For example, they can increase soil fertility, due to their role in the frag-
mentation of organic matter (Bedano et al., 2005) and humus production. The best represented
arthropods in the soil are mites (Acari) and springtails (Collembola). Mites constitute a very diver-
se group in terms of species, ecological niche they occupy and behavior (Prieto et al., 2005). The
Mesostigmata constitute a mite order with high ecological diversity. They are very frequently
found in the soil, being often only outnumbered by the Oribatida (Moreno-Moreno & Mayagoitia-
Penagos, 2008).

Most Mesostigmata are free living predators, but many are internal or external parasites of
mammals, birds, reptilians and some invertebrates, while others feed on fungi, pollen or nectar
(Iraola, 1998, 2001; Lindquist et al., 2009a). Edaphic Mesostigmata feed mainly on other mites,
springtails, nematodes and other invertebrates. They are medium to large mites, varying in length
between 0.2 to 2 mm.
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Due to their wide global distribution, relatively high abundance and predatory feeding habits,
these mites are often at the top of the food chains in the soil, and have been considered as good
indicators of environmental conditions, because many species are sensitive to natural and anthro-
pogenic alterations. Ruf (1998) proposed the use of edaphic Mesostigmata as bioindicators (Coja
& Brucker, 2006).

The Pedregal de San Angel Ecological Reserve (from now on referred as REPSA, according
to the Spanish abbreviation) was designated a national reserve in 1983, to conserve its endemic
vegetation and its extraordinary biodiversity. REPSA comprises about 232.3 ha, where a high
diversity of plants and animals is found, with many endemic species (Valiente-Baunet & Luna,
1990). Previous studies (Rueda-Salazar & Cano, 2009; Palacios-Vargas et al., 2009) have repor-
ted only two families of mesostigmatids from the REPSA, Spinturnicidae and Podocinidae. In the
present work, we estimated the diversity of mesostigmatid mites in two sites with different degre-
es of vegetation cover in this area, during the dry and the rainy seasons over one year.

Materials and Methods

Study area

The Pedregal de San Angel originated about 1670 + 35 years ago, as a result of the eruption
of the Xitle volcano. The lava flow is located on the Ajusco slopes, occupying a surface of appro-
ximately 70 km? (Siebe, 2009). REPSA is located in southeastern México City (19°14’ — 19°25°N;
99°08” — 99°15’W), in the central campus of the Universidad Nacional Auténoma de México
(UNAM).

REPSA soils are mainly of aeolic and organic origin. The organic matter accumulation occurs
in cracks, fissures and depressions of the surface; its thickness is only a few centimeters, which
makes it difficult to distinguish typical soil horizons. The soils are sandy, muddy and moderately
acid, with high organic matter, potassium and calcium contents, but with low concentrations of
nitrogen and phosphate (Rzedowski, 1994). The annual average temperature is around
14.0-15.5°C, with extreme variations from 6 to 34.6°C; annual precipitation varies between 700
and 950 mm (Valiente-Baunet & Luna, 1990). According to Koppen’s classification, the climate
of this area is sub-humid tempered with summer rains (Soberén et al., 1994).

Sampling

In the external botanic garden of the Universidad Nacional Auténoma de México, located in
the REPSA area, two sites were selected for the study, differing in their degrees of vegetation den-
sity. One was designated as “open” (O), for having scanty vegetation due to human alteration; the
other was designated as “closed” (C), for being less altered, having denser vegetation. The com-
position of the vegetation in both sites are similar (Castillo-Agiiero et al., 2004), but the abundan-
ce of the shrub Pittocaulon (Senecio) praecox (Cav.) H. Rob. et Brettell is higher in the C site
(Callejas-Chavero et al., unpublish data). In each site, three shrubs of that species were tagged at
random as landmarks for successive samplings; shrubs were at least 1.5 m in height. A soil sam-
ple (95 cm2 x 5 cm deep) was taken monthly about 10 cm from the trunk of each shrub and from
each cardinal quadrant, during the dry (April and June) and the rainy (July, September and
October) seasons of 2008. Thus, a total of 120 samples were considered in the study. Samples were
taken to the laboratory in plastic boxes, where the fauna was extracted using Berlese-Tullgren fun-
nels during six days, three at room temperature and three at a higher temperature, obtained with a
25 watt lamp maintained about 25 cm of the surface of the sample in each funnel. Mites extracted
were examined under a stereomicroscope and mesostigmatid mites were isolated and quantified to
morphospecies. Three mites of each morphospecies were then mounted in Hoyer’s medium, using
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the technique suggested by Palacios-Vargas & Mejia-Recamier (2007), to confirm that they belon-
ged to the same morphospecies and that they were different from other morphospecies.

Statistical analysis

Shannon diversity (H’) and Pielou’s evenness (J”) indexes were calculated for different com-
binations of seasons and sites. Differences between diversity indexes were analyzed by modified
t-tests (Zar, 1984). The analyses were performed by Statecol Ver. 1.12.03 program. Comparison of
the community compositions between seasons and sites was performed by Sorensen similarity
coefficient.

Results

A total of 8,156 mesostigamatids were collected, 2,743 from site C and 5,413 from site O (Table
1). In total, they represented 19 morphospecies of eight families. The most abundant families were
Ascidae with 3,479 specimens (C= 800, O= 2,679) and Rhodacaridae with 1,687 (C= 680, O=
1,007), while the least abundant family was Ologamasidae with 29 (C= 15, O= 14; Fig. 1).

TABLE 1. Number of morphospecies (MS) and abundance (Abund.) of each mesostigamatid family represen-
ted in the Open and Closed sites at Pedregal de San Angel Ecological Reserve, México City, México, in the
rainy and dry seasons of 2008.

Open Closed
Rainy Dry Rainy Dry

Family MS  Abund. MS  Abund. MS  Abund. MS Abund.
Ascidae 3 1861 3 818 3 582 3 218
Blattisociidae 1 19 1 16 1 19 1 10
Laelapidae 3 394 3 208 4 370 2 136
Macrochelidae 1 167 1 32 1 235 1 39
Ologamasidae 1 1 1 13 1 14 1 1
Phytoseiidae 3 98 2 19 2 170 2 45
Rhodacaridae 2 777 2 230 2 492 2 188
Uropodidae 4 663 3 97 4 194 1 30
Totals 18 3,980 16 1433 18 2,076 13 667

Open Site Closed Site

FIGURE 1. Family composition of mesostigmatid mites in two sites in the Pedregal de San Angel Ecological
Reserve, México City, México. 2008.
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The same families were present in both sites. Total numbers of morphospecies were:
Uropodidae, four; Ascidae, Laelapidae and Phytoseiidae, three each; Rhodacaridae, two;
Blattisociidae, Macrochelidae and Ologamasidae, one each. The total numbers of morphospecies
were 19 in site O and 18 in site C, with 17 (97%) of the morphospecies shared in both sites and
seasons .

For each season and for both seasons combined, Shannon diversity indexes (H") were signifi-
cantly higher in site C (Table 2). Calculated Pielou’s evenness indexes (J”) were also higher in site
C for comparisons within each season and for both seasons considered together. Calculated
Sérensen similarity coefficient (SC) between sites was high in each season (but higher in the dry
season), and consequently also in both seasons considered together.

Discussion

In both seasons, the highest abundance of mesostigmatid mites occurred in the site with higher
anthropogenic influence, that is, site O, in which the vegetation was less dense. The opposite was
observed in relation to the indices of diversity and evenness. Thus, disturbances of site O seemed
to favor the increase in the population of mesostigmatid mites, but the increase was not even
among species, some increasing much more than others. The diversity indices as well as simila-
rity coefficients showed a clear difference between both rainy and dry seasons, suggesting that
environmental conditions in the soil, such as humidity, could be responsible for this difference
(Moraza, 2007; Fuentes et al., 2008).

Regardless of the differences in mite abundance, the sites were very similar, as indicated by
the high values of S6rensen similarity coefficients. This suggests that anthropogenic influence was
not sufficient to cause major differences in Mesostigmata species composition between the two
studied sites.

The types of data recorded in this work were not sufficient to explain the reason why the abun-
dance of species of some families was higher in the site O, whereas species in other families had
the opposite trend. This difference could be related to the different feeding habits of mites of each
family. For example, while Phytoseiidae mites, much more abundant in the C site, are mostly pre-
dators (although some plant inhabiting phytoseiid groups are known to feed on pollent), Ascidae
and Uropodidae mites, much more abundant in the O site, seem to have much more general fee-
ding habits (Gerson et al., 2003; Lindquist et al., 2009b). Care should be taken, however, becau-
se feeding habits vary within each of those groups. Thus, a more precise determination of the rea-
son for the observed differences in variation between mite families depends upon the specific
determination of the species collected.
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