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Abstract

In arid and semiarid environments, seasonality usually exerts a strong influence on the composition and dynamics of
the soil community. The soil macroarthropods were studied in a Caatinga forest located in the Reserva Particular do
Patrimonio Natural (RPPN) Fazenda Almas, Sao José dos Cordeiros, Paraiba, Brazil. Samples were collected during
the dry and rainy seasons following the method proposed by the Tropical Soil Biology and Fertility Program (TSBF),
with minor modifications. At each station, 15 soil blocks (20 x 20 x 30 cm: 12 L) were extracted and divided into three
layers: A (0-10 cm), B (10-20 cm), and C (20-30 cm). In the rainy and dry seasons 1,306 + 543(se) and 458 + 212 ind.m™
macroarthropods were found, respectively, with 35 and 18 respective taxa recorded. The abundance of individuals
and taxa were significantly higher in the rainy season. Isoptera (57.8%) was the most abundant taxon, followed by
Hymenoptera: Formicidae (17.2%), Coleoptera larvae (7.3%), and Araneae (3.5%). In the rainy season, abundance in
layer A (576 £ 138 ind.m™) was significantly higher than that of layer C (117 + 64 ind.m™), but was not different from
layer B (613 £ 480 ind.m™). There was also no difference between the layer B and C abundances. In the dry season,
abundance in layer B (232 + 120 ind.m™) was not significantly different compared to layer A (182 * 129 ind.m™), but
was significantly higher than abundance in layer C (44 £ 35 ind.m™). During the rainy season, layer A (34 taxa) was
significantly richer in taxa than layers B (19 taxa) and C (11 taxa). On the other hand, during the dry season the richness
of layers A (12 taxa) and B (12 taxa) was equal, but significantly higher than that of layer C (6 taxa). Richness of taxa
and abundance were positively correlated with soil organic matter and negatively correlated with soil temperature. The
community of soil macroarthropods in the area of Caatinga studied has taxonomic and functional structures that are
relatively complex and is therefore likely to exert an influence on ecosystem productivity due to its physical effects on
soil profile and necromass fragmentation, as occurs in other arid and semiarid ecosystems throughout the world.

Keywords: semiarid, soil fauna, environmental variables, insects.

Abundancia e estratificacio de macroartropodes
de solo em uma Caatinga do Nordeste do Brasil

Resumo

Em ambientes dridos e semidridos, a sazonalidade geralmente exerce forte influéncia sobre a composicdo e dindmica da
comunidade do solo. A fauna de macroartrépodes de solo foi estudada em uma drea de Caatinga arbdrea, localizada na
Reserva Particular do Patrimonio Natural (RPPN) Fazenda Almas, Sdo José dos Cordeiros, Paraiba. As amostragens foram
realizadas nas estagdes seca e chuvosa, seguindo o método proposto pelo Tropical Soil Biology and Fertility Program
(TSBF), com pequenas modificagdes. Em cada esta¢do foram extraidos 15 blocos de solo (20 x 20 x 30 cm: 12 L),
divididos em trés camadas: A (0-10 cm), B (10-20 cm) e C (20-30 cm). Nas estagdes chuvosa e seca foram encontrados
1.306 £ 543(ep) ind.m™ e 458 = 212 ind.m™, com 35 e 18 tixons registrados, respectivamente. A abundincia de
individuos e a riqueza de tdxons foram significativamente maiores na estacéio chuvosa. Isoptera (57,8%) foi o tdxon
mais abundante, seguido por Hymenoptera: Formicidae (17,2 %), larva de Coleoptera (7,3%) e Araneae (3,5%). Na
esta¢do chuvosa, a abundancia da camada A (576 £ 138 ind.m™) foi significativamente maior do que a da camada
C (117 £ 64 ind.m™), mas ndo foi diferente da camada B (613 £ 480 ind.m™). Também néo houve diferenga entre
as abundancias das camadas B e C. Na estagdo seca, a abunddncia da camada B (232 + 120 ind.m™) ndo apresentou
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diferenca significativa em rela¢do a camada A (182 £ 129 ind.m2), mas foi significativamente maior que a da camada
C (44 £ 35 ind.m™). Na esta¢do chuvosa, a camada A (34 tdxons) foi significativamente mais rica em tdxons do que
as camadas B (19 taxons) e C (11 tdxons). Por outro lado, na estag@o seca, a riqueza nas camadas A (12 tdxons) e
B (12 taxons) foi igual, mas significativamente maior do que a da C (6 taxons). A riqueza de taxons e a abundancia
foram relacionadas positivamente com a matéria organica e negativamente com a temperatura do solo. A comunidade
de macroartrépodes de solo da Caatinga estudada possui estruturas taxondmicas e funcionais relativamente complexas
e, por causa disso, € provédvel que exerca influéncia sobre a produtividade do ecossistema por sua acéo fisica no perfil
do solo e fragmentacdo da necromassa, como ocorre em outros ecossistemas dridos e semidridos do mundo.

Palavras-chave: semiarido, fauna de solo, variaveis ambientais, insetos.

1. Introduction

Soil macroarthropods play an important role in most
tropical terrestrial ecosystems, exerting a direct influence
on the formation and stabilisation of soil structure and an
indirect influence on the decomposition process, through
strong participation in necromass fragmentation, and
predation on the soil community (Lavelle et al., 1994;
Decaéns et al., 2003). In addition, modification of soil
structure by some macrofauna taxa known as ecosystem
engineers, such as termites, earthworms and ants, can
influence resource availability for organisms of other
functional categories (Stork and Eggleton, 1992; Lavelle,
1997; Jouquet et al., 2006).

Macroarthropod distribution patterns are related
to temperature and humidity gradients, especially in
savanna ecosystems, which display marked seasonality,
with well-defined dry and rainy seasons (Lavelle, 1983;
Vasconcellos et al., 2010a). However, several studies have
shown a lack of correlation between soil abiotic factors
and spatial distribution of various taxa of invertebrates
(Rossi et al., 1997; Ettema et al., 1998).

Despite their crucial role in ecosystem function, soil
communities have been little studied in some neotropical
ecosystems, such as the Caatinga and the Atlantic Forest
(Silva and Bandeira, 1999; Souto et al., 2008). The Caatinga
spans an area of about 800,000 km? and covers most of
Brazil’s Northeast (Andrade-Lima, 1981; Prado, 2003). It
is characterised by high temperatures and high potential
evapotranspiration, which exacerbates the effects of
irregularity and low rainfall indices (Andrade-Lima, 1981;
Coutinho, 2006). The region’s landscape is dominated by a
mosaic of physiognomic forms such as arboreal, shrubby,
and thorny caatinga, all adapted to drought (Coimbra-Filho
and Camara, 1996). The Caatinga has been severely
altered by firewood cutting, agriculture, fires, hunting, and
continuous movement of cattle and sheep herds, leaving
only a few areas with primary vegetation (Santos and
Tabarelli, 2002; Leal et al., 2005).

This study aims to analyse the abundance and stratification
of the soil macroarthropod community in dry and rainy
seasons in a Caatinga forest located between the Northern
Sertaneja Depression and Borborema Plateau Ecoregions
(sensu Velloso et al., 2002). In addition, macroarthropod
abundance and distribution at a soil depth of 30 cm were
related to temperature, moisture content, and soil organic
matter.

2. Material and Methods

The study sites are located in the Reserva Particular
do Patrimonio Natural (RPPN) Fazenda Almas, Sao José
dos Cordeiros, a private and protected area located in the
state of Paraiba, Brazil (07° 28’ S and 36° 52’ W). Fazenda
Almas encompasses 3,505 ha of caatinga vegetation at
altitudes ranging from 600 to 720 m a.s.l. Average annual
precipitation, temperature, and humidity are 560 = 230 mm
(sd), 25 °C, and 65%, respectively (Paraiba, 1985). Rainfall
is concentrated between February and May.

Soil macroarthropods were collected in dense caatinga
vegetation in May 2007 and November 2008, during the
rainy and dry seasons, respectively. For the samples, two
parallel transects of 100 m, 30 m apart, were established
near the centre of the largest section of caatinga in the
RPPN-Fazenda Almas. Fifteen collection points were
established along these transects, with at least 10 m
between any two points. The macroarthropods were
collected using the method proposed by the Tropical Soil
Biology and Fertility Program (TSBF) (Anderson and
Ingram, 1993), modified by Silva and Bandeira (1999).
At each station, 15 soil blocks (20 x 20 x 30 cm: 12 L)
were collected extracted and divided into three layers:
A (0-10 cm), B (10-20 cm), and C (20-30 cm), for a total
of 45 samples per season. Litter was included in layer A as
it was very fine or absent at most points. The soil of each
layer was separated into plastic trays, with the animals
manually collected in properly labelled bottles with 75%
alcohol. In the laboratory, the material was sorted and
identified at the order, family, and/or subfamily level. For
identification, specialised bibliographies were consulted
(Borror and Delong, 1988; Dindal, 1990). The material
was placed in the Entomology Laboratory collection at
the Universidade Federal da Paraiba. The collections were
aimed toward arthropods that could be seen and captured
by hand, leaving out organisms with a body size of less
than 2 mm, such as Acari and Collembola.

The temperature of each soil layer was measured directly
in the field using a mercury thermometer. Soil samples
were taken to measure the availability of soil organic matter
(SOM) and moisture content in the laboratory. Moisture
content and organic matter were determined through
gravimetric and loss-on-ignition methods, respectively,
described by Allen et al. (1974) and modified by Silva
and Bandeira (1999).
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The Spearman correlation was used to assess the
relationships between environmental factors (soil temperature,
organic matter, and moisture content) and the abundance of
individuals and taxa richness, understood as the number of
taxonomic units (Class, Order, or Family). The Mann-Whitney
U test was performed to compare taxa richness and abundance
in the dry and rainy seasons. Abundance and richness
variability among the soil layers was compared through
non-parametric analysis of variance (Kruskal-Wallis), using
Dunn'’s test a posteriori. The non-parametric tests were
used because the data did not show normal distribution
and homogeneity of variance. These tests were conducted
using STATISTIC 5.0 software (StatSoft, 1995).

3. Results

Overall, 1,306 £ 543 (se) macroarthropods.m™ were
found in the rainy season and 458 £ 212 macroarthropods.m
were found in the dry season, pertaining to 35 and 18 taxa,
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respectively (Table 1). Abundance (Mann-Whitney U = 514.5;
7 =4.02;n=45; p<0.001) and taxa richness (Mann-Whitney
U=434.0;Z=4.67;n=45; p <0.001) were significantly
higher in the rainy season.

In the rainy season, abundance (576 £ 138 ind.m™)
in layer A was significantly higher than that of layer C
(117 = 64 ind.m™2), but was not different from layer B
(613 £480 ind.m™) (H,,, =16.46; d.f. =2;n=45;p <0.001).
There was also no difference between the layer B and C
abundances (Figure 1). In the dry season, abundance in layer
B (232 £ 120 ind.m™) was not significantly different compared
to layer A (182 £ 129 ind.m™), but was significantly higher
than abundance in layer C (44 + 35 ind.m™) (H ay = 13.98;
d.f.=2;n=45;p<0.001) (Figure 1).

The soil macrofauna was largely dominated by insects,
which made up approximately 90% of all individuals
sampled. Isoptera was the most abundant taxon, regardless
of layer or season, representing 57.8% of the abundance of
arthropods found, followed by Hymenoptera (Formicidae)
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Figure 1. Abundance of the edaphic macroarthropods in the soil layers (A = 0to 10 cm, B = 10 to 20 cm, C =20 to 30 cm)
in rainy and dry seasons in the RPPN-Fazenda Almas, Sao José dos Cordeiros, Paraiba, Brazil. a) total abundance during the
rainy season; b) total abundance during the dry season; c) abundance with the exception of Formicidae and Isoptera during
the rainy season; and d) abundance with the exception of Formicidae and Isoptera during the dry season. (* mean, + std error).
The numbers 1 and 2 refer to the results of Dunn’s test, which indicates difference between the soil layers.
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Table 1. Abundance (Ind.m™) and percentage (%) of different soil arthropod groups in the Caatinga of the RPPN-Fazenda
Almas, Sao José dos Cordeiros, Paraiba, Brazil.

Edaphic Rainy
Arthropod 0-10 cm 10-20 cm 20-30 cm Total

Indm? % Indm? % Indm? % Indm? %
Arachnida Araneae Araneomorphae 18 3.1 7 1.1 2 1.7 27 2.1
Mygalomorphae 15 2.6 0 0.0 0 0.0 15 1.2
Scorpionida 0 0.0 0 0.0 0 0.0 0 0.0
Pseudoscorpionida 0 0.0 0 0.0 0 0.0 0 0.0
Myriapoda Symphyla 2 0.3 12 2.0 8 6.8 22 1.7
Geophilomorpha 17 3.0 2 0.3 0 0.0 19 1.5
Scolopendromorpha 8 1.4 2 0.3 5 43 15 1.2
Spirobolida 5 0.9 0 0.0 2 1.7 7 0.5
Spirobolida (immature) 17 3.0 3 0.5 0 0.0 20 1.5
Polydesmida 2 0.3 0 0.0 0 0.0 2 0.2
Crustacea Isopoda 3 0.5 0 0.0 0 0.0 3 0.2
Hexapoda Diplura Japygidae 5 0.9 5 0.8 2 1.7 12 0.9
Projapygidae 5 0.9 0 0.0 0 0.0 5 0.4
Insecta Archeognatha (Microcoryphia) 2 0.3 2 0.3 0 0.0 4 0.3
Thysanura Lepismatidae 3 0.5 0 0.0 0 0.0 3 0.2
Blattodea Blatellidae 7 1.2 3 0.5 0 0.0 10 0.8
Isoptera Indeterminado 12 2.1 0 0.0 0 0.0 12 0.9

Termitidae
Apicotermitinae 22 3.8 12 2.0 38 32.5 72 5.5
Nasutitermitinae 7 1.2 0 0.0 0 0.0 7 0.5
Termitinae 7 1.2 483 78.8 12 10.3 502 38.6
Rhinotermitidae 112 19.4 20 33 37 31.6 169 13.0
Orthoptera Gryllidae 17 3.0 2 0.3 0 0.0 19 1.5
Hemiptera 3 0.5 2 0.3 2 1.7 7 0.5

(immature)

Cicadidae 2 0.3 2 0.3 0 0.0 4 0.3

(immature)
Coleoptera Staphylinidae 2 0.3 0 0.0 0 0.0 2 0.2
Rhizophagidae 3 0.5 0 0.0 0 0.0 3 0.2
Carabidae 2 0.3 0 0.0 0 0.0 2 0.2
Coleoptera 80 13.9 23 3.8 2 1.7 105 8.1

(immature)

Diptera Cecidomyiidae 0 0.0 5 0.8 0 0.0 5 0.4
Syrphidae 2 0.3 0 0.0 0 0.0 2 0.2
Diptera (immature) 17 3.0 0 0.0 0 0.0 17 1.3
Lepidoptera 13 2.3 2 0.3 0 0.0 15 1.2
Lepidoptera (pupa) 2 0.3 0 0.0 0 0.0 2 0.2
Hymenoptera Formicidae 158 27.4 18 2.9 7 6.0 183 14.1
Formicidae 2 0.3 0 0.0 0 0.0 2 0.2

(immature)
Hymenoptera 2 0.3 0 0.0 0 0.0 2 0.2
Undetermined 2 0.3 8 1.3 0 0.0 10 0.8
Total 576 100 613 100 117 100 1306 100
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Table 1. Continued ...

Soil macroarthropods in Caatinga, NE, Brazil

Edaphic Arthropod Dry
0-10 cm 10-20 cm 20-30 cm Total

Indm? % Indm? % Indm? % Ind.m %
Arachnida Araneae Araneomorphae 8 4.4 3 1.3 2 4.5 13 2.9
Mygalomorphae 5 2.7 2 0.9 0 0.0 7 1.5
Scorpionida 2 1.1 0 0.0 0 0.0 2 04
Pseudoscorpionida 0 0.0 3 1.3 0 0.0 3 0.7
Myriapoda Symphyla 0 0.0 2 0.9 0 0.0 2 0.4
Geophilomorpha 0 0.0 0 0.0 0 0.0 0 0.0
Scolopendromorpha 2 1.1 0 0.0 0 0.0 2 0.4
Spirobolida 0 0.0 2 0.9 0 0.0 2 0.4
Spirobolida (immature) 3 1.6 0 0.0 0 0.0 3 0.7
Polydesmida 0 0.0 0 0.0 0 0.0 0 0.0
Crustacea Isopoda 0 0.0 0 0.0 0 0.0 0 0.0
Hexapoda Diplura Japygidae 0 0.0 0 0.0 0 0.0 0 0.0
Projapygidae 0 0.0 0 0.0 0 0.0 0 0.0
Insecta Archeognatha (Microcoryphia) 0 0.0 2 0.9 3 6.8 5 1.1
Thysanura Lepismatidae 3 1.6 0 0.0 0 0.0 3 0.7
Blattodea Blatellidae 0 0.0 0 0.0 0 0.0 0 0.0
Isoptera Indeterminado 0 0.0 5 22 7 15.9 12 2.6

Termitidae
Apicotermitinae 0 0.0 0 0.0 0 0.0 0 0.0
Nasutitermitinae 10 5.5 7 3.0 0 0.0 17 3.7
Termitinae 132 72.5 70 30.2 0 0.0 202 443
Rhinotermitidae 0 0.0 0 0.0 27 61.4 27 59
Orthoptera Gryllidae 0 0.0 0 0.0 0 0.0 0 0.0
Hemiptera 0 0.0 0 0.0 0 0.0 0 0.0

(immature)

Cicadidae 0 0.0 0 0.0 0 0.0 0 0.0

(immature)
Coleoptera Staphylinidae 0 0.0 0 0.0 0 0.0 0 0.0
Rhizophagidae 0 0.0 0 0.0 0 0.0 0 0.0
Carabidae 2 1.1 0 0.0 0 0.0 2 0.4
Coleoptera 7 3.8 17 7.3 0 0.0 24 5.3

(immature)

Diptera Cecidomyiidae 0 0.0 0 0.0 0 0.0 0 0.0
Syrphidae 0 0.0 0 0.0 0 0.0 0 0.0
Diptera (immature) 5 2.7 7 3.0 2 4.5 14 3.1
Lepidoptera 0 0.0 0 0.0 0 0.0 0 0.0
Lepidoptera (pupa) 0 0.0 0 0.0 0 0.0 0 0.0
Hymenoptera Formicidae 3 1.6 112 48.3 3 6.8 118 25.9
Formicidae 0 0.0 0 0.0 0 0.0 0 0.0

(immature)
Hymenoptera 0 0.0 0 0.0 0 0.0 0 0.0
Undetermined 0 0.0 0 0.0 0 0.0 0 0.0
Total 182 100 232 100 44 100 458 100
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with 17.2%, Coleoptera larvae (7.3%), and Araneae (3.5%).
The abundance of most taxa varied according to soil depth
and season (Figure 2).

Social insects (Isoptera and Formicidae) accounted
for more than 70% of the fauna, both in the rainy and dry
seasons. Termitidae was the dominant family of Isoptera,
accounting 44.6% of the soil fauna in the rainy season and

Ar (6%)

My (9%)

OA (16%)

LC (14%) Is (28%)

Fo (28%)
Rainy period - A
OA (5%) Ar (1%)
My (3%)
LC (4%)
Fo (3%)

Is (84%)
Rainy period - B

OA (3%) Ar (2%)

My (13%)
Fo (6%)

Is (74%)
Rainy period - C

48.0% in the dry season, while Rhinotermitidae accounted
only 13.0 and 5.9%, respectively. Termitinae was the
dominant subfamily of Termitidae, being well sampled
in both seasons. On the other hand, Apicotermitinae
(Termitidae) was sampled only in the rainy season, while
Nasutitermitinae (Termitidae) occurred mainly in the dry
season (Table 1).
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Figure 2. Percentage of edaphic macroarthropods in the soil layers (A =0 to 10 cm, B = 10 to 20 cm, C = 20 to 30 cm) in
rainy and dry seasons in the RPPN-Fazenda Almas, Sdo José dos Cordeiros, Paraiba, Brazil. Is = Isoptera, Fo = Formicidae,
Coleoptera Larvae, OA = Other Arthropods, Ar = Araneae, My = Myriapoda.
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Excluding social insects from the analyses, it was found
that in the rainy season layer A abundance (256 + 34 ind.m)
was significantly higher than layer B (80 £ 18 ind.m™) and C
(23 £ 7 ind. m™?) abundances, and that layers B and C were
not significantly different (Hrainy =16.46;d.f.=2;n=45;
p < 0.001) (Figure 1). In the dry season, abundances in
layers A (37 £ 10 ind.m™) and B (38 £ 11 ind.m™) showed
no significant difference, but both differ from layer C
(7£7 ind.m™) (H,,, =13.30; d.f.= 2; n = 45; p < 0.001)
(Figure 1). In the rainy season, layer A, with 34 taxa,
displayed significantly greater richness than layers B
(19 taxa) and C (11 taxa) (Hminy =24.40;d.f. =2;n=45;
p < 0.001) (Figure 3). In the dry season, the richness of
layer A (12 taxa) and of layer B (12 taxa) did not differ
but were significantly higher than that of layer C (6 taxa)
(Hd[y =15.63; d.f. =2; n =45; p <0.001) (Figure 3).

The richness of macroarthropods was positively
correlated with organic matter (r, = 0.42; n = 90; p <0.001)
and soil moisture content (r, = 0.27; n = 90; p < 0.050)
and negatively correlated with soil temperature (r, = -0.39;
n=90; p <0.001) (Table 2). Macroarthropod abundance
also displayed a negative correlation with soil temperature
(r,=-0.35;n=90; p <0.001) and a positive correlation
with organic matter (r, = 0.33; n = 90; p < 0.001) but the

®

Richness
W
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l - i
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Rainy period

relationship to soil moisture content was only marginally
significant (r, = 0.20; n = 90; p = 0.06).

4. Discussion

The recorded taxa richness and abundance in the soil
macroarthropod community fell within the range noted for
other savanna environments in the Neotropical region, such
as the Brazilian Cerrado (Silva et al., 2006; Aquino et al.,
2008). The macrofauna richness of the Cerrado varies
from 15 to 21 taxonomic units (Class, Order, or Family)
(Aquino et al., 2008). Silva et al. (2006) estimated an
abundance of between 484 to 3,106 ind.m™ to a depth
of 30 cm in different production systems of the Cerrado.
Decaéns et al. (1994) recorded 2,830 to 4,293 ind.m™ for
the Llanos in Colombia.

The difference in the pattern of macroarthropod richness
and abundance between the rainy and dry seasons may be
related to seasonal variation in some climatic elements of
the Caatinga, such as rainfall and temperature, keeping in
mind the effects of these factors on resource availability
(e.g., organic matter), composition, and community
dynamics (Mooney, 1981; Doblas-Miranda et al., 2007;
Hernandéz, 2007; Vasconcellos et al., 2010a). On a regional
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Figure 3. Richness of edaphic macroarthropods in the soil layers (A =0 to 10 cm, B = 10 to 20 cm, C = 20 to 30 cm) in
rainy (a) and dry (b) seasons in the RPPN-Fazenda Almas, Sao José dos Cordeiros, Paraiba, Brazil. (= mean, + std error). The
numbers 1 and 2 refer to the results of Dunn’s test, which indicates difference between the soil layers.

Table 2. Soil abiotic factors in a Caatinga Forest in Northeast Brazil.

Abiotic Seasons
factors Rainy Dry
(mean = se*) range (mean = se) range
Moisture (%) 33+£1.2 1.6-19.1 1.3£04 0-18.2
Organic Matter (g) 2.1£0.1 0.7-5.0 1.6 £0.1 4.6-1.0
Temperature (°C) 22.2+0.1 21.0-23.0 28.3+£0.2 26.0-30.0

*se = standard error
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scale, precipitation and temperature are the most important
climatic elements in the control of ecological processes
and are related to litter production and decomposition
(Valenti et al., 2008). In the same area of this study it was
confirmed that precipitation and relative humidity were
the main predictors of the abundance of insects collected
with malaise and pitfall traps and beating trays over a
24-month period (Vasconcellos et al., 2010b).

Social insects were the main representatives of
macroarthropods between 10 and 20 cm, but excluding
these, a greater number of individuals were found in the
0-10 cm layer. According to Peterson and Luxton (1982)
it is accepted that most soil biota is generally found
between 0 and 10 cm. Benito et al. (2004) showed that
approximately 80% of macroinvertebrates in the Cerrado
are concentrated up to a depth of 10 cm. However, this
trend varies considerably according to the ecosystem and
taxa involved (Walwork, 1970; Adis et al., 1989; Dindal,
1990; Harada and Bandeira, 1994).

Macroarthropod abundance in the soil’s outermost layer
was more related to temperature and SOM. Despite the
marginal relationship abundance has with soil moisture,
this abiotic variable is crucial for increasing the biomass
of soil microorganisms, which can stimulate the activity
of predatory and saprophagous arthropods that make up
the soil micro-, meso-, and macrofauna (Swift et al., 1979;
Lavelle et al., 1995). According to Jiménez et al. (2001),
the spatial distribution of soil fauna is partly influenced
by abiotic factors.

In terms of the number of individuals, Isoptera were
dominant in most layers, both in the rainy and dry seasons.
Most species of Apicotermitinae and many species of
Termitinae and Nasutitermitinae have convergently
specialised in the use of mineral soil mixed with organic
matter in various stages of decomposition (Lima and
Costa-Leonardo, 2007). The soil-eating Isoptera play an
important role in decomposition processes and energy flow
in tropical ecosystems (Wood et al., 1982; Eggleton et al.
1996; Bandeira and Vasconcellos, 2002).

The second most abundant group was Formicidae, with
the largest number of individuals between 0 and 10 cm in the
rainy season and between 10 and 20 cm in the dry season.
Doblas-Miranda et al. (2007) found that Hymenoptera,
especially ants, were the most abundant macroinvertebrates
in an arid ecosystem of the Mediterranean. Social insects
(termites and ants) can apparently have a strong influence
on the Caatinga soil, altering its porosity and water retention
ability, as occurs in other arid and semi-arid ecosystems of
the world, such as the Chihuahuan Desert, African Karoo
Desert, the desert in Israel, and the Australian semiarid
ecosystem (Whitford, 1996; Vasconcellos et al., 2010b).
These groups also dominate the soil macrofauna of other
areas of Neotropical savanna, such as the Colombian Llanos
(Decaéns et al., 1994) and the Cerrado (Aquino et al.,
2008).

Adequate knowledge of soil biodiversity and its
functionality can provide essential information for proper soil
management, aiming to maintain or increase the productivity

of the Caatinga. The Caatinga soil macroarthropod community
studied has relatively complex taxonomic and functional
structures, as it is influenced by the seasonality of climatic
elements and their effects on the availability of resources
arising from necromass decomposition. Moreover, the
diversity of taxa found suggests that these organisms may
eventually influence ecosystem productivity due to their
effects on the soil profile, redistribution of organic material
and necromass fragmentation, as has been proven in other
arid and semiarid ecosystems of the world.
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