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Abstract

The aim of this paper is to compare, six months before flooding and
three weeks after flooding, the oribatid assemblages living in riparian
forest and grassland ecosystems in Uruguay. Both sampling sites were
located in the flood plain and their oribatid assemblages were surveyed in
spring 1989 and autumn 1990. Species richness and diversity (H’) of as-
semblages were different in both sampling stands. In addition, their nume-
rical structure changed more markedly between the two sampling occasions
in the forest than in the grassland. Finally, we discuss assumptions to
explain both the weak density of oribatids in the site studied and the relati-
ve weakness shown by South American genera within the local assembla-
ges.

Introduction

One of the major concerns of ecology is understanding the distribution
and abundance of species. Yet, although oribatid mites (as well as collem-
bolans) are the most diverse group of soil arthropods, knowledge of their
distribution and abundance in South America still is very incomplete. In
Uruguay, riparian forests are the most important natural wooded area that
occupies nearly 9,10° ha (3% of the country’s total area; CARRERE, 1989).
As a result of heavy rains, riparian forests experience, in general from
May to September, two or three periods of flooding which can last two or
three weeks. The consequence is that riparian forests are broad alluvial
areas which can be regarded as ecotones between aquatic and upland eco-
systems with peculiar vegetation and soil.

This paper is a preliminary contribution to the study of soil oribatid
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mites living in riparian ecosystems in Uruguay. Its aim is to compare,
before and after flooding, the numerical structure of oribatid assemblages
in two distinct sites, a wood and a prairie, alongside the Rio Negro river.

Materials and methods

In this study, the sampling area was selected in a site undisturbed by
human activities (neither sylviculture nor farming nor mowing) and located
(Fig. 1) about 30 km west of the confluence of Tacuarembo and Rio Ne-
gro rivers (32° 22° S; 54° 11’ W) and approximately in the centre of the
geomorphological area known as the Sedimentary Undulating region (Du-
RAN, 1985) within the Pampas region (sensu Goobp, 1964).

The forest stand was both floristically and swructurally complex, and was
comprised of several canopy trees, Allophyllus edulis, Blepharocalyx rwee-
diei, Eugenia uniflora, Pouteria salicifolia, Rupretchia salicifolia, Sapium
Sp., Sebastiania brasilensis and Sebastiania klotzschiana, growing above a
shrub cover and a herbaceous stratum. Organic horizons of the soil were
of the mull type. The litter layer (O! sensu DeLEcour, 1980) was always
thin (<0.5 cm) and discontinuous. In contrast, the thickness of both the
Of and AhI horizons varied during the year, with a minimum in spring
and a maximum in autumn (0.5 to 1.5 cm for the Of layer; 1.5 to S cm
for the Ahl layer).

The nearby grassland stand was also located in the flood plain. The
herbaceous cover included Axonopus sp., Paspalum sp. and Oxalis sp. in
spring and autumn, and Eryngiwm sp. in spring only. The mull soil consis-
ted of a very thin litter layer and a thick (>30 cm) Ak horizon where no
subhorizon was detectable at any time.

Oribatid populations of each stand were surveyed on two occasions, in
the late spring 1989 (December) and in the late autumn 1990 (June). In
1989, due to an exceptional drought, no flooding was registered. Yet, four
weeks before the second sampling occasion, both stands were flooded for a
period of one week.

In both stands, soil organic horizons were sampled systematically (sensu
TAYLOR et al., 1984): within each stand 10 sampling points with a spacing
of 10 m were laid out and marked along a line parallel to the river; and,
on both sampling occasions, one sample was collected at each sampling
point. In the forest stand, litter habitat samples (layers Ol + Of; 15 cm x
15 cm) were separated from humus habitat samples (Ahl layer; 19 cm® x 5
cm) whereas, in the grassland stand, surface samples (layers O! + Ah; 19
cm® x 5 cm) were collected. Note that no attempt was made to invesigate
oribatid populations during the flooding,

After extraction using BERLESE-TULLGREN funnels (4 weeks without light
and heat), adult oribatids were sorted into species, when possible, and
immatures were numbered globally. To compare oribatid assemblages
(numerical structure), SHANNON-WIENER indices (H’) (Kress, 1989) and
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Gower similarity indices (this index responds to both species numbers and
relative abundance; see LEGENDRE & LEGENDRE, 1984, for details) were
calculated after data transformation into percentages.

TROTHDIT st et

.,,,//// Y

500 m

t Iy
AT w

Fig. 1. Aerial representation of the study site showing both sampled areas (I: forest
stand; 2: grassland stand) near the Rio Negro river (RN), with its location in the centre
of the Sedimentary Undulating region in Uruguay (F: forest; Ff. flooded part of the
forest; G: grassland; Gf: flooded part of the grassland; L: Laguna Blanca pond; rs:
temporary stream).

Results

Richness and density

Up to date, 31 species are definitely identified from a total of more than
50 taxa reglstered in the two sampling stands (see Table 1 and annotations
1 and 2 at the end of the paper). Our knowledge of the geographlc distri-
bution of these species may be summarized as follows: 28 species are
known from the Neotropical region only, but their distribution is quite
heterogeneous (they are typed in bold in Table I; see also annotation 1);
before our present work, one species, Rostrozetes faveolafus seemed to be
restricted to the Tropical regions; one species, Galumna flabellifera, reve-
als a rather remarkable distribution (South-America, Oceania, Japan); and
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finally, one species, Nothrus biciliatus, is apparently cosmopolitan (Ba-
LoGH & BaLogH, 1988).

In terms of species richness, the number of taxa we found in the forest
(>45) was within the range of maximum-minimum numbers observed in
other forests in the world (i.e. between 20-60 species; WALLWORK, 1983).
In the grassland, oribatid richness (<15) appeared to be lower than the
one registered in two other prairies floristically more diverse (>20 spe-
cies; SArasoLA, unpublished data), but was within the range recorded for
grassland ecosystems in temperate oceanic climates: i.e. from 6 species in
Central Ireland (Curry & MoMEN, 1988) to 58 species in northern Spain
(ITURRONDOBEITIA BiLBAO & SALONA BorpAs, 1990).
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The total numbers of individuals recorded on the two sampling occasions
were as follows: in the forest, 4,857 adults and 1,325 immatures in spring,
and 4,018 adults and 558 immatures in autumn; in the grassland, 205

adults and 16 immatures in spring, and 63 adults and 4 immatures in
autumn.
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On the other hand, overall mean numbers of oribatids were clearly
higher in the forest (42,090 m* in spring; 45,940 m? in autumn) than in
the grassland (11,210 m™ in spring; 3,410 m™ in autumn), but these densi-
ty values are lower than those published for forest and grassland ecosys-
tems in temperate climates (see data in WaLLwork, 1970, and LEBRrUN,
1971). Moreover, in the grassland, the density of both adults and immatu-
res decreased substantially in autumn whereas, in the forest, only the
number of immatures declined significantly. Finally, in the forest, the
overall abundance of oribatids in the humus habitat (22,465 m™ in spring;
30,770 m” in autumn) was always higher than in the litter habitat (19,625
m” in spring; 15,170 m? in autumn).
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Numerical structure

This analytical part focused on taxa which defined much of the numeri-
cal structure of assemblages studied. Operawonally these were taxa showed
a relanve abundance >1.0% (data in Table 1).

With the exception of three species (Aeroppia nasalis, Brachioppia sp.
and Rioppia nodulifera) the other Oppioidea (sensu BaLogH, 1972) were
numbered globally (see annotation 2). In the humus habitat of the forest,
the Oppioidea dominated numerically on both sampling occasions whereas
six species showed clear changes of abundance: two (Lohmannia lanceola-
ta and Rioppia nodulifera) were substantially more abundant (relatively) in
spring than in autumn whereas the reverse was registered, but less conspi-
cuously, in Tectocepheus ssp., Epilohmannia pallida americana, Pherelio-
des sp. and Phyllhermannia tuberculata. These changes did not alter signi-
ficantly the diversity of the humus assemblage (H’= 2.45 both in spring
and autumn), but the distribution of individuals over the species was not
strictly identical on both seasons (Fig. 2).

BALOGH & MAHUNKA 1981

)

Epilohmannia pallide americana BALOGH & MAHUNKA 1981
Eremobelba zesil BALOGH & MAKUNKA 1969

Eremaeozetes sp.
Pergalumna plumata PEREZ-TNIGO & BAGGIO 1986

Pheroliodes sp.

Guaranozetes nudus BALOGH & MAHUNKA 1981

Hemileius suramericanus HAMMER 1958
Xenillus copitatus BALOGH & MAHUNKA 1977

Rioppia nodulifera BALOGH & MAHUNKA 1977
Zygoribatula transtineata MAHUNKA 1985

Rostrozetes foveolatus SELLNICK 1925

Scheloribases spp.

Phyllhermannia tuberculata COVARRUBIAS 1967
Platynothrus robustior (BERLESE 1916)

Hoplophthiracarus incredibilis (NIEDBALA 1982)

Galwnna similis PEREZ-INIGO & BAaGGIo 1980
Liacaridas (gen. sp.)

Cultroribula zicsii BALOGH & MAHUNKA 1981

Ceratobates spathulatus BALOGH & MAHUNKA 1981
Epilohmannia maurii FERNANDEZ 1978

Lohmannia lanceolats GRANDIEAN 1950
Tectoribates ornatus (SCHUSTER 1958)

Meristacarus sp.
Peloribates perrefi MAHUNKA 1984

Nothrus bicitiatus C.L, KoCcH 1841
Pergalumna sp.

Galumna flabellifera HAMMER. 1958
Oppioidea (div. gen.)

Tectocepheus spp.

Brachioppia sp.
Oribatella sp.

D,
Der

Table 1. Species composition and pumerical structure of oribatid assemblages established in the three habitats stpdied, on both sampling occa-
sions. Relative percentages are in brackets. Taxa (19) only known from the Neotropical region are in bold script.
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Fig. 2. Cluster analysis of oribatid assemblages living in the three habitats studied, on
both sampling occasions. Similarity is measured using GOWER’s index and clustering
is performed using the group-average sorting linkage method (see LEGENDRE & LEGEN-
DRE, 1984).

In the litter habitat of the forest, higher values of diversity measured on
both sampling occasions (3.65 in spring and 3.85 in autumn) were an
indication of a greater homogeneity in the distribution of individuals over
species than the one registered in the humus. However, changes of abun-
dance which occurred in taxa, and mainly in numerically dominant taxa
(i.e. Ceratobates spathulatus, Phyllermannia tuberculata, Guaranozetes
nudus), were substantially marked with the result that the similarity bet-
ween the litter assemblage on both sampling occasions showed the lowest
value we measured (Fig. 2).

On the other hand, the weak similarity measured between both litter and
humus assemblages is not only due to difference in species composition (9
taxa from a total of 26 inhabit only one of the two habitats). As usually
observed in forest organic horizons, the numerical structure of oribatid
populations living in upper layers is quite distinct from the one of popula-
tions established in lower layers (see examples in MrrcHELL, 1978, Wau-
THY et al., 1989, and discussion by UsHEr & BootH, 1986).

Despite the numerical dominance of Hemileius suramericanus, the oriba-
tid assemblage of the grassland showed a conspicuous shift of its diversity
between spring and autumn (2.60 vs 2.16, respectively). Yet, the similari-
ty between both seasons still was markedly high (Fig. 2). Although Hemi-
leius suramericanus did not inhabit the forest stand surveyed, there is
evidence for numerical similarity between the oribatid assemblage living in
upper organic horizons of the grassland and the one found in lower hori-
zons of the forest. Indeed, the grassland shared seven taxa out of 13 which
were also found in the forest: two (Rostrozetes foveolatus and Tectoce-
pheus spp.) were relatively more abundant in the grassland than in the
forest whereas three others (mainly Oppioidea and, to a lesser degree,
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Ceratobates spathulatus and Epilohmannia pallida americana) were clearly
less numerous. This issue and more precisely the determinants of this
similarity will be expanded in forthcoming studies.

Discussion

What is most striking in the results here reported is the weak density
shown by oribatid populations and the low number of South American
genera involved in the assemblages surveyed. In this discussion, we will
propose some explanations for these two apparent gaps.

Density

As a general rule, alluvial soils are known to possess high fertility cy-
cles due to lower litter C/N ratios, high biomass production, and fast rates
of litter decomposition (MirscH & GROSSELINK, 1986). Where such ecosys-
tem characteristics are observed, and for reasons not yet fully elucidated
(but biotic as well as abiotic factors are certainly involved; see a discus-
sion by ErLioTT er al., 1980, and PownGE et al., 1986), oribatid mites as
well as collembolans usually show relatively weak abundances (MADGE,
1969; McBRrAYER e¢ al., 1977).

In the observed populations, it is likely that flooding has the effect of
decreasing numbers which adds to the numerical depletion indicated above.
Indeed, in assemblages living in Australian rainforests, HoLt (1981) has
reported a drastic decrease in abundance due to flooding whereas CEPEDA
& Whurrrorp (1989) have pointed out that in a desert watershed flooding
would have caused high mortality in immature populations. Yet, in Central
Amazonian forests, Beck (1972) has highlighted four distinct types of
behavior depicted by oribatid populations facing disturbances due to floo-
ding (see also Tamm, 1984),

Consequently, it seems customary, first, to study oribatid populations
during flooding phases, second, to analyse the composition and numerical
structure of a greater number of assemblages experiencing flooding, and
third, to compare these assemblages to others located close by but never
submerged. This work is in progress. Yet, although we lack data on oriba-
tid populations just before the flooding period (our survey was achieved
six months before the flooding), our results suggest two hypotheses, as
follows :

Hypothesis 1

Flooding could be regarded as a “type 1" perturbation (sensu SUTHER-
LAND, 1981) which has little effect on the composition and numerical
structure of oribatid assemblages (i.e. to which assemblages are resistant).
An argument in support of this hypothesis is the fact that no clear differen-
ces in the pattern of numerical dominances were observed between the two
sampling occasions. Indeed, in the forest, Ceratobates spathulatus, Phyll-
hermannia tuberculata and Guaranozetes nudus were numerically dominant




66 Bull. Annls Soc. r. belge Ent. 130, 1994

within the litter habitat both in December and in June; so were the Oppioi-
dea within the humus habitat, and Hemileius suramericanus, Rostrozetes
Jfoveolatus and Tectocepheus spp. in the grassland (Table 1). This suggests
that the deviations of similarity measured for the assemblages would only
be due to intrinsic, normal fluctuations of population sizes (see e.g. MiT-
CHELL, 1979).

Hypothesis 2

1If flooding was a major disturbance (i.e. a “type II" perturbation, sensu
SUTHERLAND, 1981) acting, for example, on immature populations as postu-
lated by HoLr (1981) and Cepepa & WHiTForRD (1989), the resilience
(sensu HoLLING, 1973) of oribatid assemblages would seem to be higher in
grassland than in forest as illustrated in fig. 2. To test this hypothesis, our
future field observations will try to find out, for example, whether age-
specific mortality and fecundity rates are similar or not in both flooded
and unflooded biotopes, with the purpose to assess whether flooding is a
mechanism, the effects of which have produced or produce the maintenan-
ce of diversity of oribatid assemblages.

South American genera

In the study site, we found eight genera (i.e. Aeroppia, Amazoppia,
Baloghacarus, Berlesezetes, Ceratobates, Frondoppuia, Guaranozetes and
Rioppia) whose range is confined to South America, from a total of more
than 85 genera (HAMMER & WaLLwoRk, 1979). Although, on all conti-
nents, the number of species and consequently the number of genera tend
to decrease with increasing distance north or south from the equator (see
e.g. Pianka, 1966), the number of South American genera we detected
appears to be relatively low.

A possible explanation for this weakness could be found in the pattern of
geographical dispersal shown by many if not all the species. Indeed, a
commonly accepted biogeographic principle is that a species tends to be
less abundant, even in its preferred habitat, towards the edge of its distri-
bution (BRowN, 1984). And so, and regardless of the underlying mecha-
nisms (but see RickLers, 1987), this gives rise to areas depauperate in
species where many species’ range limits coincide (Coby, 1975).

It could be then hypothesized that, in the Pampas region (sensu Goob,
1964), oribatid species of the South Brazilian region reach their southem,
distributional limits, and that similarly species of the Andean region and of
the Patagonian region reach their eastern and northern limits respectively,
resulting in a decline in species number.

A better knowledge of the distribution of South-American oribatid mites
and also of their endemism and niche breadth is imperatively required to
confirm this hypothesis. Yet, two observations available to date strengthen
the biogeographical explanation we propose: (1) from data in BaLoGgH &
BaLocH (1988, 1990) and Ptrez-INigo & Bacaio (1980), it seems that two
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species we found in the study site (i.e. Platynothrus robustior and Epiloh-
mannia maurii) are widespread only in the Pampas region whereas all the
other taxa (at least the ones identified for sure to species) show a wider
distribution; (2) from the report by CHEBATAROFF (1950) on tropical plants
which are widely distributed (south of Brazil, Paraguay and north of Ar-
gentina), but reach their eastern limits in Uruguay, one can predict that
several oribatids find likewise their distributional limits in Uruguay, if we
assume however that plant and animal distributions similarly converge.

Annotations

1. In the forest stand, 12 taxa were found either in the litter habitat (L) or
in both the litter and humus habitats (0), but with a relative abundance
<1.0%. Several of these taxa are only known from the Neotropical re-
gion, i.e.: Aeroppia nasalis MaHUNKA, 1985 (L), Amazoppia tricuspidiata
BaLoGH & MAHUNKA, 1981 (L), Baloghacarus australis BALoGH & MAHUN-
KA, 1981 (L), Carabodes atrichosus MaHUNKA, 1984 (L), Microtegeus
quadristriatus MAHUNKA, 1984 (L), Nanhermannia elegantissima HAMMER,
1958 (L), Nothrus becki BALoGH & MAHUNKA, 1981 (0), Rhysotritia brasi-
liana Manunka, 1983 (L) and Xenillus brasilianus BALOGH & MAHUNKA,
1969 (L), whereas the following ones cannot be linked for sure to a known
species: Eremulus sp. (0O), Miracarus sp. (0), Orthogalumna sp. (L) and
Phthiracarus sp. (L).

2. The determination of Oppioidea (sensu BaLogH, 1972) is very difficult
because diagnoses are usually too short or too imprecise. Yet, the majority
of individuals found in the study site could be linked to the following
genera: Aeroppia HAMMER, 1961, Frondoppia MaHUNKA, 1983, Microppia
BarocH, 1983, Moritziella BALoGH, 1983, Oxyoppia BALOGH & MAHUNKA,
1969, Rectoppia Susias, 1980 and Teratoppia BarLogH, 1959. The study of
morphological traits shown by immatures is required to link for sure these
genera to the family Oppiidae GranDIEAN, 1953. On the other hand, the
other oppioids, less numerous than previous ones, could be related to three
species belonging to the Suctobelbidae.
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