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Diversity of Salticidae (Arachnida: Araneae) in the historical
and natural reserve ‘Martín García Island’, Argentina
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aArachnology Division, Museo de Ciencias Naturales “B. Rivadavia”, Buenos Aires, Argentina; bLaboratory of
Arachnology, CEPAVE (CONICET- La Plata- UNLP), La Plata, Argentina

ABSTRACT
From Martín García Island were collected 975 jumping spiders,
from five environments, using beating net and manual sampling
methods. Saitis variegatus Mello-Leitão, 1941 was the most abun-
dant (24.62%). The sandy xerophilous forest had the highest spe-
cies richness (23 morphospecies) and jungle showed the greatest
spider abundance (n: 384). The sandy area was the least diverse
and the last in relative abundance. Salticids represented 16% of
the species recorded from Argentina, and the second largest
family registered. The spider fauna found could be similar to that
of the Southern Brasilian region, as occurs with scorpions. Two
genera and two species are new records for Argentina. In addition,
three new species of jumping spiders, as well as the discovery of
the unknown male and female of two species, were registered.
There was no record of cosmopolitan spiders or those with a large
distribution range on the Island.
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Introduction

Human activity impacts on natural ecosystems in a direct and irreversible way; there-
fore it also impacts on the diversity of species. Disturbance practices highly modify the
environment by changing, for instance, vegetation structure, soil moisture and tem-
perature regime. Biodiversity loss is the most important process of environmental
change (Wilson 1992; Maelfait and Hendrickx 1998). Studies aimed at biodiversity
conservation are the main subject under investigation, based on systematic, biological
and ecological aspects (Crisci et al. 1993; Duelli and Obrist 2003). Constant urbanisa-
tion and the advance of farming modifies the natural landscape, which in combination
with irresponsible recreational use, negatively impacts upon most of the native fauna
populations. Martín García Island is a Historical and Natural Reserve; it is an important
tourist centre with a regular human population. The impact of urbanisation is very
difficult to evaluate on the island because of poor knowledge about the ecosystems’
function and their taxocenosis. Martín García Island is also a biodiversity hotspot of
Buenos Aires Province, because it has a wide variety of flora and environments (Lahitte
and Hurrel 1994).
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Almost all arachnids are good ecosystem degradation indicators, because they are
very sensitive to environmental changes caused by human activity. They are closely
associated with environmental conditions and vegetation. Most spiders have specific
ecological requirements, making them useful indicators of spatial and temporal variation
in terrestrial ecosystems (Pearce and Venier 2006). They are important on the trophic
networks as generalist predators, as well as by their abundance, biomass and species
diversity (Wise 1993, 2002, 2006). They feed on all kinds of invertebrates and some small
vertebrates, and they are eaten by birds, reptiles, amphibians and several groups of
mammals. They succeeded in almost every terrestrial environment, and they are reg-
ulators of insect populations (Marc and Canard 1997; Haddad et al. 2004; Scioscia 2008;
Chatterjee et al. 2009). Spiders are very important for ecological studies as environment
quality indicators and as biological control agents in agroecosystems; therefore they are
ideal organisms for biological monitoring (Green 1999; Pearce and Venier 2006; Cristofoli
et al. 2010).

Jumping spiders (Salticidae) are among the most numerous and diverse families of
the order Araneae. It comprises 592 genera and 5615 described species, but it is known
that there are many entities still unnamed; over 181 species are recorded from Argentina
(Platnick 2015). Historically, in Argentina arachnid captures have not been accomplished
periodically nor through intensive sampling in the same area at different times of the
year, except for the works of Corronca and Abdala (1994), Rubio et al. (2004), Avalos
et al. (2007, 2009), Grismado (2007), Grismado et al. (2011) and Ferretti et al. (2010,
2012). The purpose of this paper is to assess the species richness, relative abundance
and alpha and beta diversity of salticid spiders among different habitats at the Historical
and Natural Reserve ‘Martín García Island’. Therefore, this study should be a great
contribution to the knowledge of the family.

Materials and methods

Study area

Martín García Island is located at the northwest of the de La Plata River, near to the delta
of the Parana River, 45 km from Buenos Aires City and 3.5 km from the Uruguay coast.
The island has a rectangular shape, 3380 m length and 1700 m wide, of nearly 168 hec-
tares, most of them being wild areas including a forest and a small urban settlement.
The island constitutes a high fracture block of the crystalline basement of Brasilia, which
with the Tandil crystalline basement are the most ancient in Argentina. Its highest point
is at 25 m above sea level (34° 11′ 09″ S, 58° 15′ 09″ W). The weather is moderate and
humid with an annual average temperature of 17°C and an average humidity level of
81% in June and July (Lahitte and Hurrel 1994).

Sampling′

Twelve field trips were carried out over 3 years, covering the 12 months of the year. The
arachnids were captured by beating net and manual sampling in five different ecological
environments: jungle (J), shore forest (SF), airport xerophilous forest (AXF), sandy xer-
ophilous forest (SXF) and sandy area (SA). The J is characterised by hygrophilous
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conditions, related to coastal or inland zones; and it is phytogeographically similar to
Parana River galleries (forest community with three tree strata, generally up to 20 m
high; a shrub stratum, an herbaceous stratum and a muscinal stratum, there are also lot
of lianas and epiphytes) (Lahitte and Hurrel 1994). The SF develops next to the southern
coast of the island; it is characterised by mesophile forests of the riparian delta with
riparian bushes and grasses. Dry forests exhibit dominant xeromorphic biotypes (spinous
woody plants). These are low forests with a tree stratum, a shrub stratum and an
herbaceous stratum, lianas and epiphytes. In this area can be found flooded soils with
hydrophyte vegetation and sandy soils next to the sandy areas; therefore, dry forest can
be divided into AXF (situated on the western edge of the landing strip, which is exposed
to frequent winds and flooding) and SXF (protected from winds and with a higher
temperature microclimate throughout the year). The SA has scarce and peculiar vegeta-
tion, with low and stunted plants.

The samples caught were each preserved separately in ethanol (80%), in airtight
plastic containers with a label indicating the date, environment and the capture method.
Genera and species identifications were performed using keys (Proszynski 2011), María
Elena Galiano’s descriptions and notes, and by comparison with reference material in the
collections. Specimens were deposited at the National Collection of Arachnology
(MACN-Ar) at the Arachnology Division of the Museo Argentino de Ciencias Naturales
‘Bernardino Rivadavia’ (MACN) and the Arthropod Collection of the Museo de La Plata
(MLP-Ar).

Data analysis

To estimate alpha and beta diversity different parametric and non-parametric methods
were used, using EstiMateS (version 9.1.0) (Colwell 2013), Biodiversity Pro (version 2)
(McAleece et al. 1997) and PAST (version 2.12) (Hammer et al. 2012) software. Species
richness (S) and relative abundance were manually calculated. Alpha diversity was
estimated using the Margalef index, Shannon-Wienner index (H′), Simpson´s index (D)
and Pielou´s equity index (J), and estimators such as Chao 1, Chao 2 and the first and
second order of jacknife (Colwell and Coddington 1994; Moreno 2001) were also used.
Beta diversity was calculated by the similarity coefficient indexes of Jaccard, Sorensen
and Bray-Curtis (Magurran 1988; Magurran and McGill 2011).

Results

A total of 975 specimens were collected and separated into 29 morphospecies (mpsp)
from 24 genera. Fifteen morphospecies were identified to a specific level (Table 1).
About 88% of the individuals were captured using beating nets, belonging to 25 mpsp;
7.27% males, 9.57% females and 82.12% juveniles. The remaining 12% were captured by
manual sampling, belonging to 26 mpsp; 21.15% males, 38.89% females and 48.15%
juveniles. Saitis variegatus Mello-Leitão, 1941 was the most abundant species (24.62%),
followed by Chira gounellei (Simon, 1902) (15.28%) and Synemosyna aurantiaca (Mello-
Leitão, 1917) (10.67%). Chira gounellei and Coryphasia sp. were captured in all environ-
ments, while Saitis variegatus and Synemosyna aurantiaca were not found in SA. The
remaining species did not exceed 8.5% of the total individuals captured.
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Three new species of Scoturius, Agelista and Yepoella were recorded; the unknown
male of Semora napaea Peckham and Peckham, 1892 and the unknown female of Breda
variolosa Simon, 1901 were also identified. These findings will be described in a further
systematic contribution. The genera Coryphasia and Tulpius are here cited as new
records for Argentina, as well as the species Gastromicans albopilosa (Simon, 1903)
and S. napaea. Except for Chira gounellei, the other 14 species are new records for the
island. Euophrys and Metaphidippus were the genera with the highest species richness
(three mpsp each), followed by Agelista (two mpsp); the remaining genera were repre-
sented by only one species.

The most diverse environment was AXF (H = 2.61) followed by J (H = 2.36), SXF
(H = 2.29), SF (H = 2.23) and SA (H = 1.52). The nonparametric diversity indexes and the
dominancy indexes showed the same trend (Table 2).

The Shannon´s diversity test showed significant differences between SA and AXF
(t = −2.39; p = 0.018) and with SA (t = 4.88; p = 0.0007); between SF and AXF (t = −3.59;
p = 0.0004) and with SA (t = 4.15; p = 0.0017); between both xeromorphic forests
(t = 2.68; p = 0.008); between AXF and SA (t = 5.65; p = 0.0001); and between SXF
and SA (t = 2.68; p = 0.0077). Non-significant differences were shown between J and SF

Table 1. List of captured species and species´ abundance of the historical and natural Reserve Martín
García Island (Buenos Aires, Argentina) environments.
Species J SF AXF SXF SA n %

Agelista andina* 24 5 1 30 3.08
Agelista n. sp. 1 1 0.10
Aphirape flexa* 6 5 3 2 16 1.64
Bellota sp. 6 5 4 15 1.54
Breda cf. variolosa1* 1 3 5 1 10 1.03
Chira gounellei 77 23 21 25 3 149 15.28
Coryphasia sp.+* 8 1 1 7 1 18 1.85
Corythalia sp. 2 19 1 22 2.26
Dendryphantes mordax* 1 1 0.10
Euophrys saitiformis* 1 1 2 0.21
Euophrys sp. 1 3 3 7 0.72
Euophrys sutrix* 4 4 12 2 22 2.26
Gastromicans albopilosa+ 20 19 14 20 73 7.49
Helvetia sp. 1 2 2 5 0.51
Lyssomanes pauper* 20 21 11 1 53 5.44
Metaphidippus sp. 1 1 5 6 0.62
Metaphidippus sp. 2 1 3 4 0.41
Metaphidippus sp. 3 1 2 3 0.31
Neonella sp. 5 4 4 13 1.33
Phiale graciosa grupo* 1 1 2 0.21
Saitis variegatus* 74 64 23 79 240 24.62
Sarinda marcosi* 13 5 1 19 1.95
Scoturius n.sp. 5 2 1 8 0.82
Semora napaea 2+ 24 13 7 12 56 5.74
Synemosyna aurantiaca* 59 27 13 5 104 10.67
Thiodina sp. 34 30 16 80 8.21
Trydarssus pantherinus* 1 1 0.10
Tulpius aff. gauchus+* 6 6 12 1.23
Yepoella n. sp. 2 1 3 0.31
Total 384 225 142 215 9 975 100
% 39.43 23 14.58 22.07 0.92 100
S 19 16 22 23 5

J: jungle; SF: shore forest; AXF: airport xerophilous forest; SXF: sandy xerophilous forest; SA: sandy area. +new records
for Argentina; *new records for the island; 1non described female; 2non described male.
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(t = 1.80; p = 0.07); between J and SXF (t = 0.96; p = 0.34); and between SF and SXF
(t = −0.44; p = 0.66).

The highest relative abundance was for SA (n = 384), followed by SF (n = 225), SXF
(n = 215) and AXF (n = 142); the least abundant zone was SA (n = 9)

Both xeromorphic forests showed the highest number of singletons. The SXF species
represented by only one specimen were Agelista n. sp., Breda variolosa, Euophrys
saitiformis Simon, 1901, Lyssomanes pauper Mello-Leitão, 1945, Phiale gratiosa group,
Scoturius sp. and Trydarssus pantherinus (Mello-Leitão, 1946). The AXF species with only
one specimen were Agelista andina Simon, 1900, Coryphasia sp., Dendryphantes mordax
C.L Koch, 1846, Euoprys saitiformis, Metaphidippus sp. 2, Helvetia sp. and Sarinda marcosi
Piza, 1937.

Considering the total number of spiders captured in each environment, the nonpara-
metric estimators for J ranged between 21 (Chao 1) and 26 (second order jacknife) species,
the observed richness (Sobs) being 19 species. Expected values for SF ranged between 19
(Chao 1) and 24 (second order jacknife), while the observed value was 17 species.
Xeromorphic forest values ranged between 26 (first order jacknife) and 32 (second order
jacknife) for AXF (Sobs = 22); and between 30 (Chao 1) and 38 (second order jacknife) for
AXF (Sobs = 23). Finally, the expected richness values for SA ranged between 5.3 (Chao 1)
and 9 (second order jacknife); while the observed richness was five species. (Table 2).

The beta diversity analysis showed that the environments with greater similarity were
J and SF (Sorensen = 0.83; Jaccard = 0.71; Bray Curtis = 71.69) (Tables 3, 4 and 5). The
lower similarity for Sorensen and Jaccard indexes was between SA and SF (0.18 and 0.10,
respectively); whereas the Bray-Curtis analysis showed that the lower similarity was
between SA and J (Bray-Curtis = 3.04). The remaining environment analysis showed
values in between.

Table 2. Alpha diversity indexes for the environments of Martín García Island.
Index J SF AXF SXF SA

n 384 225 142 215 9
S 19 17 22 23 5
H′ 2.36 2.23 2.61 2.29 1.52
J′ 0.7 0.66 0.78 0.68 0.45
Simpson’s 0.88 0.86 0.91 0.82 0.77
Margaleff 3.03 2.95 4.24 4.1 1.82
Singleton’s 3 4 7 7 2
Doubleton’s 1 1 2 2 2
Chao 1 21 ± 3 20 ± 4 29 ± 7 30 ± 7 5.3 ± 0.9
Chao 2 22 ± 4 19 ± 3 26 ± 4 31 ± 7 6 ± 2
Jacknife 1 24 ± 2 22 ± 2 29 ± 3 32 ± 3 8 ± 2
Jacknife 2 26 ± 3 24 ± 2 32 ± 2 38 ± 2 9 ± 2

J: jungle; SF: shore forest; AXF: airport xerophilous forest; SXF: sandy xerophilous forest; SA: sandy area. n: number of
specimens; S: species richness; H′: Shannon-Wienner; D: Simpson´s index; J: Pielou´s equity.

Table 3. Sorensen index for environments of Martín García Island.
Sorensen SF AXF SXF SA

J 0.83 0.73 0.67 0.25
SF 0.67 0.60 0.18
AXF 0.80 0.37
SXF 0.36

J: jungle; SF: shore forest; AXF: airport xerophilous forest; SXF: sandy xerophilous
forest; SA: sandy area.
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Regarding the temporal variation, in J more than 10 specimens were collected over all
samplings, except for two captures, one in the second campaign (fall) and the other in
the ninth campaign (winter), which recorded just three and two spiders respectively. The
J showed an abundance peak in the seventh recollection (January, second year) (n = 73).
In all other environments the greater number of specimens found corresponded to
spring (fourth campaign) and summer months (seventh and eleventh campaigns)
(Figure 1).

Table 4. Jaccard index for Martín García Island´s environments.
Jaccard SF AXF SXF SA

J 0.71 0.58 0.50 0.14
SF 0.50 0.43 0.10
AXF 0.67 0.23
SXF 0.22

J: jungle; SF: shore forest; AXF: airport xerophilous forest; SXF: sandy
xerophilous forest; SA: sandy area.

Table 5. Bray-Curtis index for environments of Martín García
Island.
Bray-Curtis BR BXAe BXAr A

S 71.69 46.01 53.67 3.04
BR 62.47 61.05 3.42
BXAe 54.24 10.74
BXAr 8.07

J: jungle; SF: shore forest; AXF: airport xerophilous forest; SXF: sandy
xerophilous forest; SA: sandy area.
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Figure 1. Number of spiders captured by environment on each sampling campaign at Martín García
Island.
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Discussion

The total of salticid morphoespecies occurring on Martin Garcia Island represented 16%
of the species recorded from Argentina (Platnick 2015), being the second largest family,
both in species richness and abundance of individuals, after Araneidae (Zvedeniuck
2009). Historically, it was assumed that much of the spider fauna of the island was to
be consistent with the Argentinean Mesopotamia fauna, especially with the diversity
from the Paraná delta. Against this, due to the distinct geological origin of both
environments, it could be assumed that Martín García Island fauna could be different.
In Argentina there are many extra-Andean orogenic systems, which have caught the
attention of biogeographers because of the particular relationships shown by the biota
(Roig–Junent et al. 2003). One of these is the system known as ‘Peripampeanas Saws’ (De
La Sota 1967), ‘Arch Orogenic Peripampásico’ (Frenguelli 1950) or ‘Trace Peripampásico’
(Acosta 1989, 1993; Mattoni and Acosta 1997). These saws have been considered ancient
orogenic systems that were related to associated systems in Southern Africa (Jeannel
1967; Cicchino and Roig–Junent 2001).

In South America this system describes an arc that begins in southern Brazil, con-
tinues in the southeastern saws of Uruguay, then in Argentina in Buenos Aires Province,
in the Tandilia and Ventania systems, the saws of Córdoba Province (Pampa de Achala),
ending in the subAndeans systems of Tucumán, Salta and Jujuy (Frenguelli 1950).
Furthermore, it is presumed that these systems exhibited biotas with old connections
that have subsequently undergone fragmentation, possibly during the Tertiary
(Ringuelet 1961; Acosta 1989, 1993; Crisci et al. 1993; Mattoni and Acosta 1997).

Almeida et al. (1973) originally defined the Río de La Plata craton (RPC) to include the
‘ancient cratonic areas of the southernmost South American Platform. The main outcrop
areas of the RPC include the crystalline basement in the central to southwestern
Uruguay (Dalla Salda et al. 1988), the Buenos Aires Complex of the Tandilia Belt in
Argentina and the Taquarembó block of Brazil (Hartmann et al. 1999).

The rocks assigned to this craton are also on the Martín García Island (Ravizza 1984).
This reinforces the hypothesis that the spider fauna found in the Island could be similar
to that of the Brasilian region. The mygalomorph spider fauna of the island presents
species distribution patterns resulting from vicariant events that gave rise to the
remnants of the Río de la Plata craton. Consequently, this fauna exhibits a greater
relationship with Uruguay and southern Brazil than the Mesopotamian region of
Argentina (Ferretti et al. 2010, 2012, 2014).

The same applies to scorpions in hilly systems in Buenos Aires, in Uruguay and in
southern Brazil (Maury 1995; Ojanguren-Affilastro 2005). With regard to the Saticidae on
Martin Garcia Island, except Aphirape flexa, Dendryphantes mordax, Euophrys saitiformis,
E. sutrix, Saitis variegatus and Trydarssus pantherinus, the rest of the species are recorded
in Brazil.

Numerous research has detailed the strong relationship between vegetation structure
and the composition of spider communities (Wise 1993). Spider assemblages are highly
influenced by variations in plant community structure and ecosystem dynamics such as
disturbance, and abiotic factors such as soil and ambient humidity and temperature
(Bonte et al. 2002). Vegetation provides varying types of sustrate or microhabitats that
are differentially suitable for animal species. There is evidence that microhabitat
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selection is affected by the size or diversity of a community (Marshall and Rypstra 1999)
as well as by food availability (Toft and Wise 1999). In addition, there is often a shift of
habitat utilisation caused by changing requirements of the species due to seasonality,
reproduction or life cycle (Berg and Bengtsson 2007).

Salticidae, in the stalkersguild, can be also found in several microhabitats especially
during the day, frequently foraging on vegetation and litter (Wise 1993). Jumping
spiders are extremely active with sunlight exposure; so, it is very common to see them
in places with high sunlight radiation. Trydarssus pantherinus, Agelista sp. and
Dendryphantes mordax showed a greater preference for habitat, as the first two were
found in the SXF and the last in AXF. At the other end, Chira gounellei and Coryphasia sp.
presented greater adaptability to different environmental conditions and/or a lower
specificity in terms of microhabitats occupied. They were recorded in all habitats.
Aphirape flexa, Breda cf. variolosa, Gastromicans albopilosa, Lyssomanes pauper, Saitis
variegatus, Semora napaea and Synemosyna aurantiaca were found in all habitats except
SA. Bellota sp., Euophrys sutrix, Neonella sp. and Scoturius n. sp. appeared in J, AXF and
SXF, continuous environments and which are adjacent to each other. Jungle had the
greatest abundance, followed by SF and SXF, which is expected in those environments
that provide a lot of different microhabitats, prey availability, shelters, etc. However, the
highest species richness was recorded in SXF, followed by AXF and J, in connection with
the edge zones. These may affect the organisms by causing changes in abiotic condi-
tions (Murcia 1995). Thus, the abundance, distribution and life cycles (Maelfait and De
Keer 1990) of populations change together with the interactions between them. The
biota itself plays a role in creating and maintaining the spatial heterogeneity of abiotic
factors. For example, plants affect air and soil humidity and temperature, and intercept
light and rainfall (Murcia 1995). Vegetation diversity is claimed to be higher in edge
zones, and the vegetation with high structural and floral diversity tends to have higher
invertebrate diversity (Meek et al. 2002). Sandy xerophilous forest edge areas are
completely shared on one side with J and on the other with AXF, allowing species to
exploit upcoming environments, and to register a greater number of species than the
rest of the environments studied.

With regard to alpha diversity indices following the same trend, Chao 1 and Chao 2
are the estimators that are best adjusted. All similarity analysis showed that the least
similar environment was SA. Also, Sorensen and Jaccard indexes represented the best
environment relationship, establishing similarity groups: one that gathers the dry forests
and another group that gathers J–SF. Similarity between environments could be
explained by the type and structure of the vegetation.

In this study two genera and two species were new records for Argentina. In addition,
three new species of jumping spider, as well as the discovery of the unknown male and
female of two species were registered, which will describe in future taxonomic papers.

There is undeniable evidence that the environment is becoming more disturbed by
human activity, whether it be from direct human development (He 2009), habitat
fragmentation (Songer et al. 2009) or the introduction of invasive species (Levine and
D’Antonio 2003). However, as expected for an island by having an urbanised centre and
tourism activities there were no registrations of a large number of cosmopolitan spiders
or of those with a large distribution range.

8 M. F. MARFIL ET AL.

D
ow

nl
oa

de
d 

by
 [

A
nd

re
a 

A
rm

en
da

no
] 

at
 1

0:
19

 2
2 

Se
pt

em
be

r 
20

15
 



Acknowledgements

We would like to thank Dr. Sergio Rodriguez Gil, Mr. Jorge Barneche, and Lic. Sandra Gonzalez for
helping in field work.

Disclosure statement

No potential conflict of interest was reported by the authors.

Funding

This work was supported by Consejo Nacional de Investigaciones Científicas y Técnicas (CONICET),
(PIP 2202 and PIP 5654).

References

Acosta LE. 1989. La fauna de escorpiones y opiliones (Arachnida) de la provincia de Córdoba
[Doctoral Thesis]. Córdoba: Facultad de Ciencias Exactas, Físicas y Naturales, Universidad
Nacional de Córdoba; 214 p.

Acosta LE. 1993. Escorpiones y opiliones de la provincia de Cordoba (Argentina): diversidad y
zoogeografia. Bulletin de la Societe Neuchateloise des Sciences Naturelles. 116:11–17.

Almeida FFM, Amaral G, Cordani UG, Kawashita K. 1973. The Precambrian evolution of the South
American cratonic margin, South of Amazonas River. In: Nairn ACM, Kanes WH, Stehli FG,
editors. The Ocean Basins and Margins. New York: Plenum; p. 411–446.

Avalos G, Damborsky M, Bar ME, Oscherov EB, Porcel E. 2009. Composición de la fauna de Araneae
(Arachnida) de la Reserva provincial Iberá, Corrientes, Argentina. Rev Biol Trop. 57:339–351.

Avalos G, Rubio GD, Bar ME, González A. 2007. Arañas (Arachnida, Araneae) asociadas a dos
bosques degradados del Chaco húmedo en Corrientes, Argentina. Rev Biol Trop. 55:899–909.

Berg MP, Bengtsson J. 2007. Temporal and spatial variability in soil food web structure. Oikos.
116:1789–1804.

Bonte D, Leon B, Maelfait JP. 2002. Spider assemblage structure and stability in a heterogeneous
coastal dune system. J Arachn. 30:331–343.

Chatterjee S, Isaia M, Venturino E. 2009. Spiders as biological controllers in the agroecosystem. J
Theor Biol. 258:352–362.

Cicchino A, Roig–Junent S. 2001. Description and relationships of Paranillopsis new genus, two
new species from Argentina, and a key to the Neotropical genera of the subtribe Anillina
(Coleoptera: Bembidiini). Coleopterist Bull. 55:185–193.

Colwell RK. 2013. EstimateS: Statistical estimation of species richness and shared species from
samples [Internet]. Version 9.1. [cited 2013 Feb 10]. Available from: http://purl.oclc.org/estimates

Colwell RK, Coddington JA. 1994. Estimating terrestrial biodiversity through extrapolation. Philos T
Roy Soc B. 345:101–118.

Corronca JA, Abdala CS. 1994. La fauna araneológica de la Reserva Ecológica “El Bagual”, Formosa,
República Argentina. Nota preliminar. Aracnología. 9:1–6.

Crisci JV, de la Fuente MS, Lanteri AA, Morrone JJ, Ortiz Jaureguizar E, Pascual R, Prado JL. 1993.
Patagonia, Gondwana Occidental (GW) y Oriental (GE). Un modelo de Biogeografía histórica. IX
Jornadas Argentinas de Paleontología de Vertebrados Trelew, Chubut, Argentina. Ameghiniana.
30:104.

Cristofoli S, Mahy G, Kekenbosch R, Lambeets K. 2010. Spider communities as evaluation tools for
wet heathland restoration. Ecol Indicat. 10:773–780.

Dalla Salda L, Bossi J, Cingolani CA. 1988. The Rıo de la Plata Cratonic Region of Southwestern
Gondwanaland. Episodes. 11:263–269.

JOURNAL OF NATURAL HISTORY 9

D
ow

nl
oa

de
d 

by
 [

A
nd

re
a 

A
rm

en
da

no
] 

at
 1

0:
19

 2
2 

Se
pt

em
be

r 
20

15
 

http://purl.oclc.org/estimates


De La Sota ER. 1967. Composición, origen y vinculaciones de la flora pteridológica de las sierras de
Buenos aires (Argentina). Boletín de la Sociedad Argentina de Botánica. 11:105–128.

Duelli P, Obrist MK. 2003. Biodiversity indicators: the choice of values and measures. Agric Ecosyst
Environ. 98:87–98.

Ferretti N, Pérez-Miles F, González A. 2010. Mygalomorph Spiders of the Natural and Historical
Reserve of Martín García Island, Río de la Plata River, Argentina. Zool Stud. 49:481–491.

Ferretti N, Pompozzi G, Copperi S, Pérez-Miles F, González A. 2012. Mygalomorph spider commu-
nity of a natural reserve in a hilly system in central Argentina. J Insect Sci. 12:1–16.

Ferretti N, Pompozzi G, Copperi S, Schwerdt L, González A, Pérez-Miles F. 2014. Mygalomorphae
spider community of the Natural Reserve Sierra del Tigre, Tandilia, Buenos Aires, Argentina.
Revista Mexicana de Biodiversidad. 85:308–314.

Frenguelli J. 1950. Rasgos generales de la morfología y la geología de la provincia de Buenos
Aires. Laboratorio de Ensayos de Materiales e Investigaciones Tecnológicas (L.E.M.I.T, La Plata)
33:1–72.

Green J. 1999. Sampling method and time determines composition of spider collections. J
Arachnol. 27:176–182.

Grismado CJ. 2007. Comunidades de arañas de la Reserva Natural Otamendi, Provincia de Buenos
Aires. Riqueza específica y Diversidad. Buenos Aires: Trabajo de seminario, Departamento de
Ciencias Biológicas, Universidad CAECE; 95 pp.

Grismado CJ, Crudele I, Damer L, López N, Olejnik N, Trivero S. 2011. Comunidades de arañas de La
Reserva Natural Otamendi, Provincia de Buenos Aires. Composición Taxonómica y Riqueza
específica. Biológica. 14:7–48.

Haddad CR, Louw SM, Dippenaar-Schoeman AS. 2004. An assessment of the biological control
potential of Heliophanus pistaciae (Araneae: Salticidae) on Nysius natalensis (Hemiptera:
Lygaeidae), a pest of pistachio nuts. Biol Control. 31:83–90.

Hammer O, Harper DAT, Ryan PD. 2012. PAST (Paleontological Statistics) version 2.16. Software
package for education and data analysis. Paleontología Electrónica. 4:1–9. Available from: http://
folk.uio.no/ohammer/past/

Hartmann LA, Leite JAD, Mc Naughton NJ, Santos JOS. 1999. Deepest exposed crust of Brazil–
SHRIMP establishes three events. Geology. 27:947–950.

He FL. 2009. Price of prosperity: economic development and biological conservation in China. J
Appl Ecol. 46:511–515.

Jeannel R. 1967. Biogeographie de l’ Amerique Australe. En: Delamare–Deboutteville CD, Rapoport
E, editors. Biologie de l’ Amerique Australe, Volume 3. Paris: CNRS et CNICT,; p. 401–460.

Koch CL. 1846. Die Arachniden. Nürnberg, Dreizehnter Band, pp. 1–234, Vierzehnter Band, pp.
1–88.

Lahitte HB, Hurrel JA. 1994. Los árboles de la Isla Martín García. Programas Estructura y Dinámica y
Ecología del No Equilibrio. Prov. Buenos Aires: Comisión de Investigaciones Científicas; 135 p.

Levine JM, D’Antonio CM. 2003. Forecasting biological invasions with increasing international
trade. Conserv Biol. 17:322–326.

Maelfait JP, De Keer R. 1990. The border zone of an intensively grazed pasture as a corridor for
spiders araneae. Biol Conserv. 54:223–238.

Maelfait JP, Hendrickx F. 1998. Spiders as bio-indicators of anthropogenic stress in natural and
semi-natural habitats in Flanders (Belgium): some recent developments. In Selden PA, editor.
Proceedings of the 17th European Colloquium of Arachnology, Edinburgh 1997. Burnham
Beeches: British Arachnological Society; p. 293–300.

Magurran A. 1988. Ecological diversity and its measurement. New Jersey: Princeton University
Press.

Magurran AE, McGill BJ. 2011. Biological Diversity. Frontiers in Measurement and Assessment. New
York: Oxford University Press.

Marc P, Canard A. 1997. Maintaining spider biodiversity in agroecosystems as a tool in pest control.
Agric Ecosyst Environ. 62:229–235.

Marshall SD, Rypstra AL. 1999. Spider competition in structurally simple ecosystems. J Arachnol.
27:343–350.

10 M. F. MARFIL ET AL.

D
ow

nl
oa

de
d 

by
 [

A
nd

re
a 

A
rm

en
da

no
] 

at
 1

0:
19

 2
2 

Se
pt

em
be

r 
20

15
 

http://folk.uio.no/ohammer/past/
http://folk.uio.no/ohammer/past/


Mattoni CI, Acosta LE. 1997. Scorpions of the insular Sierras in the Llanos District (province of La
Rioja, Argentina) and their zoogeographical links. Biogeographica. 73:67–80.

Maury EA. 1995. Presencia de Urophonius iheringi Pocock 1893 (Scorpiones, Bothriuridae) en la isla
Martín García. Neotrópica. 41:123–124.

McAleece N, Gage JDG, Lambshead PJD, Paterson LJ. 1997. BioDiversity Professional statistics
analysis software. Jointl y developed by the Scottish Association for Marine Science and the
Natural History Museum London. Available from: http://www.smi.ac.uk/peter-lamont/biodiver-
sity-pro

Meek B, Loxton D, Sparks T, Pywell R, Picket H, Nowakowski M. 2002. The effect of arable field
margin composition on invertebrate biodiversity. Biol Conserv. 106:259–271.

Mello-Leitão, CF de. 1917. Aranhas novas ou pouco conhecidas de Thomisidas e Salticidas
brasileiras. Archivos da Escola Superior de Agricultura e Medicina Veterinaria, Rio de Janeiro
1:117–153.

Mello-Leitão CF de. 1941. Las arañas de Córdoba, La Rioja, Catamarca, Tucumán, Salta y Jujuy
colectadas por el Profesor Birabén. Revista del Museo de La Plata (N.S., Zool.) 2:99–198.

Mello-Leitão CF de. 1945. Arañas de Misiones, Corrientes y Entre Ríos. Revista del Museo de La
Plata (N.S., Zool.) 4:213–302.

Mello-Leitão CF de. 1946. Arañas del Paraguay. Notas del Museo de la Plata 11(Zool. 91):17–50.
Moreno CE. 2001. Métodos para medir la biodiversidad [Manuales y Tesis]. Zaragoza: Sociedad

Entomológica Aragonesa; 84 p. Available from: http://entomologia.rediris.es/sea/manytes/meto-
dos.pdf

Murcia C. 1995. Edge effect in fragmented forests: implications for conservation. Trends Ecol Evol.
10:58–62.

Ojanguren-Affilastro AA. 2005. Estudio monográfico de los escorpiones de la República Argentina.
Rev Iberic Aracnol. 11:75–241.

Pearce JL, Venier LA. 2006. The use of ground beetles (Coleoptera: Carabidae) and spiders
(Araneae) as bioindicators of sustainable forest management: a review. Ecol Indicat. 6:780–793.

Peckham GW and Peckham EG. 1892. Ant-like spiders of the family Attidae. Occasional Papers of
the Natural History Society of Wisconsin 2:1–84.

Piza Jr., S de T. 1937. Novas especies de aranhas myrmecomorphas do Brasil e considerações sobre
o seu mimetismo. Revista do Museu Paulista 23:307–319.

Platnick NI. 2015. The world spider catalog, version 15.0 [Internet]. American Museum of Natural
History [cited 2014 Mar 23]. Available from: http://research.amnh.org/iz/spiders/catalog

Proszynski J. 2011. Salticidae (Araneae) of the world [Internet; cited 2013 Aug 16]. Available from:
http://salticidae.org/salticid/main.htm

Ravizza GB. 1984. Principales aspectos geológicos del cuaternario en la Isla Martín García, Río de la
Plata Superior. Revista de la Asociación Geológica Argentina. 39:125–130.

Ringuelet RA. 1961. Rasgos fundamentales de la zoogeografía Argentina. Physis. 22:151–170.
Roig–Junent S, Flores G, Mattoni C. 2003. Consideraciones biogeográficas de la Precordillera

(Argentina), con base en artrópodos epigeos. En: Morrone JJ, Llorente–Bousquets J, editors.
Una perspectiva latinoamericana de la Biogeografía. México DF: Las Prensas de Ciencias,
Facultad de Ciencias, UNAM; p. 275–288.

Rubio GD, Damborsky MP, Corronca JA. 2004. Araneofauna (Arachnida, Araneae) en un área
natural protegida de la provincia de Corrientes, Argentina. Revista de las Comunicaciones
Científicas y Técnicas UNNE. Available from: http:/www.unne.edu.ar/sgcyt.biología

Scioscia CL. 2008. Chelicerata. In: Camacho H, editor. Los Invertebrados Fósiles. Buenos Aires:
Fundación Félix de Azara y Universidad Maimónides; p. 625–654.

Simon E. 1900. Descriptions d’arachnides nouveaux de la famille des Attidae. Annales de la Société
Entomologique de Belgique 44:381–407.

Simon E. 1901. Liste des arachnides recueillis par M. Ch. E. Porter en 1899 à Quilpué et à Molle, et
par M. B. Wilson en avril 1900 au Rio Aysen (Patagonie occidentale). Revista Chilena de Historia
Natural 5:17–22.

Simon E. 1901c. Descriptions d’arachnides nouveaux de la famille des Attidae (suite). Annales de la
Société Entomologique de Belgique 45:141–161.

JOURNAL OF NATURAL HISTORY 11

D
ow

nl
oa

de
d 

by
 [

A
nd

re
a 

A
rm

en
da

no
] 

at
 1

0:
19

 2
2 

Se
pt

em
be

r 
20

15
 

http://www.smi.ac.uk/peter-lamont/biodiversity-pro
http://www.smi.ac.uk/peter-lamont/biodiversity-pro
http://entomologia.rediris.es/sea/manytes/metodos.pdf
http://entomologia.rediris.es/sea/manytes/metodos.pdf
http://research.amnh.org/iz/spiders/catalog
http://salticidae.org/salticid/main.htm
http://www.unne.edu.ar/sgcyt.biolog%EDa


Simon E. 1902. Description d’arachnides nouveaux de la famille des Salticidae (Attidae) (suite).
Annales de la Société Entomologique de Belgique 46:24–56, 363–406.

Simon E. 1903. Histoire naturelle des araignées. Paris 2, 669–1080. Helvetia sp.
Songer M, Aung M, Senior B, DeFries R, Leimgruber P. 2009. Spatial and temporal deforestation

dynamics in protected and unprotected dry forests: a case study from Myanmar (Burma). Biodiv
Conserv. 18:1001–1018.

Toft S, Wise DH. 1999. Growth, development, and of a generalist predator fed single- and mixed-
species diets of different quality. Oecologia. 119:191–197.

Wilson EO. 1992. The diversity of life. Nueva York, Londres: W. W. Norton & Company; p. 424.
Wise D. 2002. Efectos directos e indirectos de las arañas en la red trófica del mantillo del bosque.

In: V Congr. Argent. Entomol., Buenos Aires: Sociedad Entomológica Argentina; p. 53–55.
Wise DH. 1993. Spiders in ecological webs. Cambridge (MA): Cambridge University; 328 p.
Wise DH. 2006. Cannibalism, food limitation, intraspecific competition and the regulation of spider

populations. Ann Rev Entomol. 51:441–465.
Zvedeniuck I. 2009. Diversidad de Araneidae (Arachnida: Araneae) de la Reserva Natural e Histórica

Isla Martín García [Tesis de Licenciatura]. Universidad CAECE, Buenos Aires, Argentina. p. 177.

12 M. F. MARFIL ET AL.

D
ow

nl
oa

de
d 

by
 [

A
nd

re
a 

A
rm

en
da

no
] 

at
 1

0:
19

 2
2 

Se
pt

em
be

r 
20

15
 


	Abstract
	Introduction
	Materials and methods
	Study area
	Sampling′
	Data analysis

	Results
	Discussion
	Acknowledgements
	Disclosure statement
	Funding
	References



