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Abstract Conservation biogeography involves the
application of biogeographical principles and methods to
conservation issues. The identification of areas of ende-
mism is important for both historical biogeography and
conservation. Mygalomorphs spiders have poor vagility,
limited dispersal mechanisms and sedentary habits. In this
study we use a panbiogeographical approach (through track
analysis) and the optimality criterion (NDM) to analyze the
distributional patterns in order to identify areas of ende-
mism and to prioritize areas for conservation in Argentina.
We identified seven generalized tracks and four biogeo-
graphical nodes. The analysis of the 2° matrix examined by
NDM allowed the identification of eight areas of ende-
mism; from the analysis of the 1.5° matrix, NDM resulted
in three areas of endemism; and the analysis of the 1° and
0.5° matrices identified one area of endemism each. The
more relevant areas identified in this study were located at
the Atlantic Forest, Pampa, Monte and Chaco. Other
identified areas were Yungas and the hilly systems of
Ventania and Tandilia (southern Pampa). We suggest that
these results can indicate where to prioritize investment in
creating new protected areas, in order to preserve the
processes that generate the biogeographic patterns exhib-
ited by this biota.
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Conservation biogeography is an emerging discipline that
involves the application of biogeographical principles and
methods to conservation issues including designing of
protected areas and planning frameworks (Whittaker et al.
2005; Richardson and Whittaker 2010; Arzamendia and
Giraudo 2012). As a result, in recent decades there has
been an increased number of contributions that have
applied biogeographical principles and methods to evaluate
and designate priority areas for biodiversity conservation
(Contreras et al. 2001; Alvarez Mondragén and Morrone
2004; Arzamendia and Giraudo 2004, 2012).

The identification of areas of endemism is important for
both historical biogeography and conservation (Szumik et al.
2002; Dominguez et al. 2006). Areas of endemism assist in
the identification of priorities for biodiversity conservation
(Myers et al. 2000). Consequently, their definition, concep-
tual, as well as methodology, plays an essential role in bio-
geographical analyses (Linder 2001; Ferrari et al. 2010). The
basis for the recognition of areas of endemism is the con-
gruent distribution of endemic taxa (Morrone 1994; Szumik
et al. 2002), but they are difficult to recognize because the
basic biogeographic patterns can be obscured by many fac-
tors such as dispersal, extinction, etc. (Dominguez et al.
2006). Some of the used methods to determine areas of
endemism are Parsimony Analysis of Endemicity (Morrone
1994), UPGMA (Linder 2001), panbiogeography (Luna
Vega et al. 2000; Arzamendia and Giraudo 2012), and the
optimality criterion (through VNDN/NDM software; Szu-
mik et al. 2002; Szumik and Goloboff 2004).

The application of Panbiogeography or track methods
has been proposed in order to identify priority areas for
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biodiversity conservation (Morrone 1999; Luna Vega et al.
2000; Arzamendia and Giraudo 2012). Areas where two or
more generalized tracks intersect are named nodes, and
represent the spatial and temporal interrelationships of
different biotic and geological components. These nodes
would be particularly important for the purposes of con-
servation because they contain biotic elements from dif-
ferent origins (thus qualifying as ‘hot spots’) and allow us
to select areas with the most biogeographical diversity to
protect. This approach takes into account not only the
number of species but also the degree of difference
between the biota that overlap in the nodes (Morrone and
Crisci 1992; Craw et al. 1999).

Then, Szumik et al. (2002) and Szumik and Goloboff
(2004) formalized a method for identifying areas of ende-
mism that takes into account the general concept of areas
of endemism, where species are scored according to how
well their distribution matches a given area (sets of grid
cells) and the areas with higher scores are retained (Szumik
and Goloboff 2004; Szumik and Roig-Junent 2005).

Although many of the endemic plants and animals in
Argentina have been targeted for conservation (Posadas
and Miranda-Esquivel 1999; Arzamendia and Giraudo
2004, 2009; Nori et al. 2011; Arzamendia and Giraudo
2012), little focus has been given to the arthropods (Roig-
Juient et al. 2001; Roig-Jufient and Debandi 2004). Redak
(2000) suggested that multispecies habitat conservation
plans must take into account arthropods, including insects
and arachnids, if the goal of conserving biodiversity is to
be met. Moreover, Wilson et al. (2012) suggested that
Mygalomorphae spiders, mainly tarantulas, can and should
be used as sentinel species (indicator species). This means
taking care of the requirements of all components of these
systems, including the generally “unpopular” animals like
spiders. Mygalomorph spiders are long-lived and univol-
tine, and show high local endemicity. They are among the
first spiders to be listed as threatened (Ferretti and Pomp-
o0zzi 2012), but often their low incidence, cryptic habits and
burrowing behavior severely limit a useful knowledge
about their biology. They are habitat specialists and
females and juveniles are sedentary (Coyle and Icenogle
1994).

Biogeographically, mygalomorphs are informative
because of their poor vagility, limited dispersal mecha-
nisms and sedentary habits, making them a promising
group for biogeographic and conservation biological stud-
ies. To date, there are few formal contributions to the
biogeography of mygalomorph spiders (Bertani 2001;
Bond et al. 2006; Guadanucci 2011; Ferretti et al. 2012a,
b). However, Ferretti et al. (2014) tested previous
hypothesis of relationships among areas of endemism
already proposed for Argentina (Morrone’s division) in a
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strictly historical context based on distributional records of
mygalomorph spiders by using PAE and cluster analysis.

In this contribution we use a panbiogeographical
approach (through track analysis) and the optimality cri-
terion (NDM) to identify areas of endemism for my-
galomorph spiders in Argentina with the main goal of
proposing priority areas for conservation. Considering that
biogeographical quantitative studies and conservation
approaches on mygalomorph spider communities are still
scarce, our data could be of special interest for planning
future biodiversity and conservation projects.

Methods
Study area

The study area in southern South America comprises the
Argentinean territory (totaling 2,780,440 km?) between the
21°-54°S and 53°-71°W approximately. The topography
of the area includes mountain ranges at the west and plains
at the east. The western limit is defined by the Andean
chain. To the north and east of the Andes extend in a north—
south direction the subandean ranges. Also, to the south of
these there is the mountainous system of Pampean ranges.
Southern Argentina is characterized by the arid Patagonic
plains between the Andes and the Atlantic Ocean. Towards
northeastern Argentina, the topography is characterized by
lower ranges in Misiones province and sedimentary gullies.
The great Chacoan-Pampean plains extends in central
Argentina being subtropical in north (Chacoan) and tem-
perate to the south (Pampean plains). These Pampean
plains are interrupted by the mountainous systems of
Ventania and Tandilia (Ringuelet 1956).

Species distributional data

The data set used comprised 772 records of mygalomorphs
spiders belonging to 55 species present in Argentina (Ferretti
et al. 2014). These records derived from field samplings in
central Argentina during the period 2008-2012, from
material of museum collections, from the Global Biodiver-
sity Information Facility GBIF and reliable records in the
literature. The species Acanthogonatus birabeni (Goloboff
1995), A. pissii (Simon 1889), A. parana (Goloboff 1995),
Chaco patagonica (Goloboff 1995), C. sanjuanina (Golob-
off 1995), C. tecka (Goloboff 1995), Diplura argentina
(Canals 1931), D. parallela (Mello-Leitao 1923) and Neo-
cteniza spinosa Goloboff 1987 are known only from their
type locality, and because this type of data does not con-
tribute to the individual tracks or the score of NDM, were
excluded from the analyses.
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Pattern analyses

Individual tracks for each species were constructed by
plotting geographic coordinates on maps with the Global
Mapper 11.0 and connecting them by minimum-spanning
trees using the Trazos 2004 extension (Rojas-Parra 2007)
with the Arcview 3.2 software (ESRI 1999). To construct
generalized tracks, all the individual track maps were
printed and then overlapped. Generalized tracks were
determined from the areas of overlap of individual tracks.
In addition, in order to avoid the ambiguity and the sub-
jective factor produced when overcrowded geographical
points are evaluated, the dataset was then analyzed by
using the MartiTracks (Echeverria-Londono and Miranda-
Esquivel 2011) software with the following parameters: cut
value = 3, Imin = 3, lmax = 2.5, Imax.line = 4, and
min-SI = 0.8. All individual and generalized tracks were
checked through both methods. By using the geographical
information system (GIS) we were able to identify nodes,
which are the areas where two or more generalized tracks
intersect or are superimposed.

The data matrix was then analyzed using the grid-based
method of optimality criterion (Szumik et al. 2002). This
method assigns, for each species, a score of endemicity
(e) to sets of cells (=areas) according to how well the
species distribution matches the area. In many studies of
this kind, some different grid sizes were used, e.g. 0.25°
and 0.5° for the provinces of Jujuy and Cdérdoba in northern
Argentina (Aagesen et al. 2009; Nori et al. 2011); a 1° grid
size for northern Argentina (Szumik et al. 2012) and
Southern Argentina including the Patagonic region (Dom-
inguez et al. 2006). However, there is no formal argument
to use only one grid size, which means that there is no
criterion to select any cell size for the study. Then, we
analyzed the data set in four different grid sizes (2°, 1.5°,
1° and 0.5°). Then, those areas which survive changes in
grid size can be considered more strongly and clearly
supported by the data (Aagesen et al. 2009). The optimality
criterion was performed in NDM version 3.0 (Goloboff
2011), Consensus areas were obtained using 50 % of
similarity in species, against any of the other areas in the
consensus.

The biogeographic framework used in this study to
locate areas of endemism follows Morrone (2001, 2006;
Fig. 1).

Results

Track analysis

We identified seven generalized tracks for Mygalomorphae
in Argentina (Fig. 2a, b; Table 1). The first (T1) is located

in Pampa and Central Patagonia. The second generalized
track identified (T2) located in the biogeographic province
of Pampa. Track T3 was situated in Parana Forest, Arau-
caria angustifolia Forest, Pampa, Chaco, Monte, Central
and Subandean Patagonia. The generalized track T4
extended through the Monte and Chaco. Track T5 com-
prised the Yungas, Chaco, Monte, Pampa, Central and
Subandean Patagonia. The generalized track T6 extended
through the biogeographic provinces of Parana and Arau-
caria angustifolia Forest, Chaco and Pampa. Finally, the
last generalized track identified (T7) comprised the Parana
Forest, Chaco and Pampa.

In the areas where two or more generalized tracks
intersected, four nodes were found (Fig. 2c). The first node
(N1) was defined by the intersection of the generalized
tracks T3, T6 and T7, in the northeastern Argentina at
Parana Forest. Overlap of generalized tracks T3, T6 and T7
produced the second node (N2) in central-eastern Argen-
tina (Pampa). The overlap of three generalized tracks: T3,
T4 and TS5, produced the third identified node (N3) in
central-western Argentina located at Monte. Finally,
intersection of two generalized tracks, T3 and T6 resulted
in the last identified node (N4) in central-northern Argen-
tina at Chaco.

Optimality criterion (NDM)

The analysis of the 2° matrix examined 1,816 groups of
cells and led to the identification of nine areas of ende-
mism, summarized in eight consensus areas (Fig. 3) with
30 endemic species (Table 2). The consensus areas repre-
sent the following areas of endemism: AC, (Fig. 3a) and
AC, (Fig. 3c) located in Central Eastern and Northeastern
Argentina; AC; (Fig. 3b) and AC; (Fig. 3d) in Central and
Northern Argentina; AC, in Northwestern, Central and
Southwestern Argentina (Fig. 3c); AC;3 in Northeastern
Argentina (Fig. 3c); ACs in Central Eastern Argentina
(Fig. 3a) and ACg4 in Northern Argentina (Fig. 3a). From
the analysis of the 1.5° matrix, NDM examined 1,559
groups of cells resulting in four areas of endemism, sum-
marized in three consensus areas (Fig. 4a) with 10 endemic
species (Table 2). The consensus areas represent the fol-
lowing areas of endemism: AC, in Northeastern Argentina;
AC; in Northern Argentina and AC, in Central Eastern
Argentina. The analysis of the 1° matrix examined 1,661
groups of cells resulting in two areas of endemism, sum-
marized in one consensus area (ACy; Fig. 4b) with five
endemic species (Table 2) located in Northeastern Argen-
tina. Finally, from the analysis of the 0.5° matrix, NDM
examined 1,617 groups of cells resulting in one areas of
endemism (ACy; Fig. 4c) with four endemic species
(Table 2) located in Northeastern Argentina.
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Fig. 1 Map showing the study area involved in the present work with the biogeographic provinces proposed by Morrone (2001, 2006)

Discussion
High priority areas identified

Node 1 is the richest and priority node formed by the
intersection of three generalized tracks. In addition, this area
was recovered by NDM with all grid sizes. Arguably,
resistance to grid size changes becomes an important factor
when evaluating a specific distribution pattern. This bio-
geographical node is located in the Atlantic Forest (Arau-
caria angustifolia Forest and Parana forest) at the limit with
Chaco biogeographical province (Morrone 2001, 2006).
This area could be defined as a region with high species
richness and taxonomic elements of different origins that
represent the spatial and temporal interrelationships of dif-
ferent biotic and geological components (Spector 2002;
Arzamendia and Giraudo 2012; Ferretti et al. 2014). This
allows us to protect areas taking into account the number of
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species but also the degree of difference between the biotas
that overlap and their evolutionary processes (Alvarez
Mondragén and Morrone 2004). Several authors have
pointed out the role of biogeographical intersections in
producing high beta diversity, and consequently, these
intersections have high species richness (Fjeldsa and Rah-
bek 1997; Spector 2002). Moreover, this area exhibits sig-
nificant singularity on its fauna and flora composition with
many endemic species or species with distributions restric-
ted only to this region in Argentina, including plants,
invertebrates and birds (Ponce et al. 2002; Giraudo 2004,
Lopez Ruf et al. 2006; Arzamendia and Giraudo 2012).
Recently, this area has been identified as an area of ende-
mism under different scales using distributional patterns of
plants, mammals, reptiles, birds and insects (Szumik et al.
2007; Ferrari et al. 2010; Szumik et al. 2012).

Node 2 is the second in richness and priority. The
optimality criterion through the 2° grid size identified two



J Insect Conserv

T1

E Araucaria angustifolia Forest

m Parana Forest
@ Chaco
Pampa
Monte

Puna

D Yungas
Prepuna

Central Patagonia

Subandean Patagonia

I:I Magellanic Forest

Fig. 2 Generalized tracks and nodes obtained for Mygalomorphae spiders in Argentina overlain in the biogeoraphic provinces of Morrone
(2001, 2006) a generalized tracks T1-T4 b generalized tracks T5-T7 ¢ biogeographic nodes N1-N4

Table 1 Generalized tracks and supporting species (individual
tracks) obtained with track analysis

Generalized Species (individual tracks)

tracks

T1 A. fuegianus and A. patagonicus.

T2 G. doeringi, G. vachoni, C. simoni and M. thorelli

T3 A. centralis, C. argentinense, C. misionensis,
G. burzaquensis, H. uruguayensis, N. australis,
N. chancani, P. longisternale, S. iguazu, S. palmar,
S. quena and S. tenuistyla.

T4 A. sternalis, C. obscura, 1. hirsutipedis, I. annulata
and M. crassifemur.

TS5 A. notatus, E. truculentus, D. bonariensis, D. ornata,
G. inermis, L. longipes, N. minima, N. toba and
P. scrofa.

T6 A. chacoana, A. cordubensis, C. tucumana,
G. grossa, G. anthracina, P. modesta, S. uruguai
and V. paranaensis.

T7 A. suina, D. paraguayensis, E. campestratus,

E. weijenberghi, I clarus 'y S. platensis.

nested areas of endemism: the first (ACy) located in the
biogeographical provinces of Pampa, Chaco and southern
Parana Forest (Morrone 2001, 2006); and the second (AC,)

as a sub-area of the first restricted to the province of Pampa
matching with the location of the biogeographic node. In
Pampa, one area of endemism was identified based on
insects (Coleoptera) and has been reported at the east and
northern of Buenos Aires province (Casagranda et al.
2009). Also, another area of endemism in Pampa, mainly in
Coérdoba (central Argentina), was identified by Nori et al.
(2011) for reptiles, but not strongly supported by the data.
The area of endemism obtained in this study at the margins
of the Uruguay River contains the southernmost remnants
of Atlantic forest, forming gallery forest along the river
bank and islands of the Uruguay River, and representing
the southernmost limit of distribution for several tropical
species (mainly Atlantic-Parana species) of plants, birds
and reptiles (Nores et al. 2005; Arzamendia and Giraudo
2009, 2012). This shows the importance of the floodplain’s
gallery forest and wetlands as key habitats [i.e. most of the
Stenoterommata species can be found in this type of hab-
itats (Goloboff 1995)] in conservation strategies. Accord-
ing to some authors, many species require wetlands as well
as adjacent high lands, and this means that applying the
classic conservation strategies separately to freshwater or
highlands are not enough: a landscape-level approach is

@ Springer



J Insect Conserv

Fig. 3 Endemic areas obtained from the optimality criterion (NDM) of the Mygalomorphae recognized in 2° grid in Argentina a set ACy, ACs

and AC¢ b set AC,; ¢ set AC,, AC3 and AC,4 d set AC,

necessary to protect the biodiversity in the large river
floodplains and the surrounding land (Arzamendia and
Giraudo 2012).

The third conservation priority is Node 3, in the Monte
at central western Argentina (Mendoza province). Through
NDM, we identified one disjunctive area of endemism in
central-western Argentina; where two cells were located at
Prepuna and Monte (Morrone 2001, 2006). This area of
endemism has been proposed for insect taxa along with
Central Monte, located in La Rioja province reaching
southern Mendoza province. These areas resulted of the
mixing of neotropic and patagonic biotic components
(Roig-Jufient et al. 2001). This area, identified as a nested
area for insects, known as Occidental Patagonia (Domin-
guez et al. 2006), has been considered as a unique
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biogeographic unit unrelated with Central Patagonia and
Subandean Patagonia (Ferretti et al. 2014). The relevance
for the conservation of this area has been put forward by
Roig-Jufient et al. (2001) and Dominguez et al. (2006),
given by the numerous endemic species and the richness of
relictual species (Lowenberg-Neto and de Carvalho 2009).
Arguably, most of the natural reserves that actually are
located in the biogeographical province of Monte include
the area of endemism of Central Monte, thus containing the
biogeographical node identified in this study in Mendoza
province. Nevertheless, the need for the proposal and cre-
ation of more preservative areas in Monte region is high-
lighted with the goal to protect numerous endemic species
allowing the preservation of biodiversity as much as
possible.
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Table 2 Areas of endemism of the Mygalomorphae in Argentina obtained with NDM, species supporting each area, endemicity value (e), grid

size, and biogeographical provinces (Morrone 2001, 2006)

Species Endemicity Grid Biogeographical provinces
value (e) size
Endemic area 2° grid squares
ACy Acanthoscurria suina, Grammostola anthracina, Hommoeoma 2,106-2,356 8 Parana Forest, Chaco and Pampa

uruguayense and Stenoterommata palmar

AC, Acanthoscurria sternalis, Grammostola pulchripes, Ischnothele

annulata and Pycnothele modesta

AC, Euathlus truculentus, Lycinus longipes and Paraphysa scrofa

AC; Diplura paraguayensis, Eupalaestrus campestratus, Homoeomma

elegans, Rachias timbo, Stenoterommata iguazu and
Stenoterommata uruguai

AC4 Homoeomma uruguayense, Stenoterommata tenuistyla and
Xenonemesia platensis

ACs Calathotarsus simoni, Grammostola burzaquensis and
Mecicobothrium thorelli

ACg Chaco obscura, Cyriocosmus versicolor, Neocteniza minima and

Neocteniza toba

AC; Acanthoscurria chacoana, Idiops hirsutipedis, Ischnothele annulata

and Pycnothele modesta

Endemic area 1.5° grid squares

ACy Eupalaestrus campestratus, Homoeomma elegans, Rachias timbo,

Stenoterommata iguazu and Stenoterommata uruguai

AC, Chaco obscura, Cyriocosmus versicolor and Neocteniza minima

AC, Calathotarsus simoni and Mecicobothrium thorelli

Endemic area 1° grid squares

ACy Eupalaestrus campestratus, Homoeomma elegans, Rachias timbo,

Stenoterommata iguazu and Stenoterommata uruguai

Endemic area 0.5° grid squares

ACy Homoeomma elegans, Rachias timbo, Stenoterommata iguazu and

Stenoterommata uruguai

2,811-3,061 27 Parana Forest, Chaco, Pampa, Yungas,

Puna, Prepuna and Monte

2,134-2,384 10 Chaco, Monte, Yungas, Puna, Prepuna,

Central Patagonia and Subandean

Patagonia
3,950-4,200 4 Araucaria angustifolia Forest, Parana
Forest, Chaco and Pampa
2,300-2,550 5 Chaco and Pampa
2,500-2,750 4 Pampa
2,931-3,181 4 Chaco, Monte, Yungas and Puna

2,646-2,896 16 Parana Forest, Chaco and Monte

3,875-4,125 3 Araucaria angustifolia Forest and Parana

Forest

2,100-2,350 Chaco and Yungas

2,000-2,250 2 Pampa

2,928-3,428 7 Araucaria angustifolia Forest and Parana
Forest

2,476-2,726 17 Araucaria angustifolia Forest and Parana

Forest

Finally, the node N4 is the last in priority and was located
in Chaco at central northern Argentina. The combined areas
of Chaco and Yungas or Chaco obtained through NDM as an
area of endemism have been identified for numerous taxa,
such as plants, reptiles, amphibians, birds, mammals, insects
and opilionids (Morrone 2001; Acosta 2002; Nori etal. 2011;
Szumik et al. 2012). The identification of combination of
patches from Yungas with the western portion of the bio-
geographical province of Chaco could be in relation to some
tree species of Premontane Forest that occasionally appear
within Chaco (Prado 1995). They are also usually related to
gallery forests and they are considered of ‘non-chacoan
lineage’ or as ‘subtropical forest transchacoan elements’.
Moreover, during the climatic fluctuations of the Pleisto-
cene, according to Prado (1995), the Yungas covered the
whole of northern Argentina (reaching Cérdoba province to
the South) and these patches are remnants of that formation.

The adequate protection of Nodes 1, 2, 3 and 4 would
preserve approximately 89 % of the species studied,

because of the high complementarity of the nodes and their
efficiency with respect to representing endemic species and
areas of high richness.

Other relevant areas recovered with NDM

Yungas was recovered from NDM as an area of endemism.
The limits of the area reach the biogeographic province of
Chaco to the east and Prepuna to the west (Morrone 2001,
2006). Using 2° grid sizes many cells occurred outside
from the area of endemism, i.e. in the biogeographic
provinces of Chaco, Puna and Prepuna. Furthermore, in the
1.5° grid size, two cells fell outside the area in the bio-
geographic province of Chaco. The inclusion of those cells
is not strongly supported by the data (i.e. removing them
diminish the endemicity score no more than 1-3 % of the
score of the respective areas), but is supported nonetheless
(i.e. the endemicity score does decrease when removing
them). When much more detailed data is available, this
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would probably be remedied by using smaller grid sizes,
but (given the low density of the records known at the
present), the smaller grid sizes produce very low scores of
endemicity and a more diffuse identification of areas of
endemism. Consequently, some of the species identified in
this area as “endemic”, in fact occur in other environ-
ments, i.e. Cyriocosmus versicolor and Neocteniza toba.
Arguably, this could be related to the existence of a Pre-
montane Forest in western Chaco that is transitional with
the Yungas (Ayarde 1995; Morrone 2001; Aagesen et al.
2009). The Yungas has been identified as area of endemism
by numerous authors for different taxa, highlighting the
relevance of this area to establish conservation priorities
(Ponce et al. 2002; Lopez Ruf et al. 2006; Szumik et al.
2007; Lowenberg-Neto and de Carvalho 2009; Ferrari et al.
2010; Szumik et al. 2012). Also, this area is home of
numerous animals and plant species that represents a
richness of 40 % of the entire country, in less of 2 % of the
Argentinean territory. In Argentina, 11 % of the Yungas
area is actually under protection, mostly on the northern
portion of this area (Di Bitteti et al. 2011). However, in
central and western Yungas, particularly in Salta province,
protected areas are scarce.

The hilly systems of Ventania and Tandilia in southern
Buenos Aires province were recovered with NDM using
the grid sizes of 2° and 1.5°. Calathotarsus simoni (Migi-
dae) is a trapdoor spider endemic from the mountain sys-
tems of Ventania and Tandilia (Schiapelli and Gerschman
de Pikelin 1975) and M. thorelli (Mecicobothriidae) is
reported for Ventania and Tandilia in Argentina and in
southern Uruguay is present in Sierra de las Animas
(Ferretti et al. 2012a). The Mygalomorph species of this
area of endemism comprise an important group of seden-
tary and cryptozoic spiders that seem to be highly depen-
dent on habitat type and environmental factors (Ferretti
et al. 2012c¢). The diversity and abundance of these spiders
in this area is higher in relation to other areas (Ferretti et al.
2012c), and the microclimatic conditions and vegetation of
these hilly systems could provide a suitable habitat for
these cryptozoic species (Lizzi et al. 2007). Roig-Jufient
and Debandi (2004) identified an area of endemism and
also proposed the mountainous systems of Ventania and
Tandilia to be considered as with high conservation pri-
orities areas. This area shows numerous relictual genera
and even an endemic tribe of insects (Carabidae, Noti-
okasini). Moreover, their biota shows peculiar affinities
with that of southern Africa and other pangeic regions of
South America (Mattoni and Acosta 1997).

This study highlights the relevance of certain areas of
particular interest to biodiversity conservation in Argentina,
which resulted from the identification of biogeographical
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nodes through a panbiogeographical approach and areas of
endemism with NDM. The nodes allow for the inclusion of
evolutionary and ecological traits during conservation
assessment and planning, and this helps improve reserve
networks and therefore increases the effectiveness of the
resources invested in conservation of the biodiversity
(Arzamendia and Giraudo 2012).

Finally, although a reasonable number of distributional
data of mygalomorph spiders allowed the identification of
many areas of endemism in Argentina, it is still necessary
to explore this field of study and obtain more information
from Museums’ material and field works. This new infor-
mation could allow the delimitation of such areas with a
more detailed resolution, establishing their relevance in
agree to their “gamma” diversity, endemism degree and
the occurrence of relictual taxa inside them. For the for-
going reasons, we suggest that these results can be taken as
an indicative guide as to where it might be more efficient to
invest in creating new protected areas, in order to preserve
the processes that generate the biogeographic patterns
exhibited by this biota.
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