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First record of Stenoterommata
platensis (Araneae:
Pycnothelidae) in Santiago del
Estero, Argentina and niche
modelling to unveil its

distributional pattern

Fiorella Signorotto!, Micaela Nicoletta?, Nelson Ferretti'?

ABSTRACT

Stenoterommata platensis is distributed in Argentina and Uruguay along the La
Plata River basin, characterized by a predominantly humid climate and moist
habitats. However, this contribution reports the presence of S. platensis outside its
known distribution range, accompanied by an analysis of distribution models to
assess the influence of bioclimatic variables on distribution patterns. This research
confirms the current presence of S. platensis in the Santiago del Estero province,
indicating a significant expansion of its geographic range and its ability to thrive
in drier and high-temperature environments. Niche modeling under past
conditions (~20000 years ago) indicated suitable areas for the establishing of this
species in the Dry Chaco.

Keywords: Mygalomorphae, range expansion, species distribution model,

Maxent

1. INTRODUCTION

The Mygalomorphae family Pycnothelidae Chamberlin, 1917 comprises 15 genera
and 139 species of small to medium-sized spiders distributed mainly in the
Neotropical region (World Spider Catalog, 2023). This family was recently erected
by Opatova et al., (2020) to accommodate many genera previously included in
Nemesiidae Simon, 1889. Pycnothelids spiders can be found living in loose silk
tubes, in the leaf litter, under stones or logs, in burrows close with debris or with
flapdoors or trapdoors (Goloboff, 1995; Ghirotto et al., 2021; Signorotto et al.,
2023). The genus Stenoterommata Holmberg, 1881 includes 26 species known to
date distributed in Argentina, Brazil and Uruguay (World Spider Catalog, 2023).
Spiders of this genus are recognized by the presence of a high number of
maxillary cuspules and a series of enlarged pumpkin-shaped spigots along the
inner edge of the posterior lateral spinnerets spinning field, together with the

presence of preening combs on the female metatarsi II.
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In addition, males can be distinguished by the tibia bearing an apical retrolateral megaspine and the palpal bulb with several
low parallel keels along the embolus (Goloboff, 1995; Ghirotto et al., 2021). To date, eight species have been described from
Argentina World Spider Catalog, (2023), including the type species of the genus Stenoterommata platensis Holmberg, 1881. This
species is distributed in Argentina and Uruguay (Goloboff, 1995; Montes de Oca and Pérez-Miles, 2009; Ferretti et al., 2010). In
Argentina, this species is mainly associated with the river banks habitats along the La Plata River basin in the provinces of Buenos
Aires (northeast), Entre Rios and Misiones, with some records in Santa Fé (Goloboff, 1995; Ferretti et al., 2018).

In these habitats, spiders inhabit moisty areas where they construct open and short burrows lined with abundant white silk,
with the entrance slightly widened, and the silk often adheres to fallen branches or leaves; usually the burrows can be found under
stones or fallen logs (Goloboff, 1995; Schwerdt and Copperi, 2014). Although this species had always been associated with moist
habitats close to watercourses, Goloboff, (1995) mentioned the possible presence of this species in much drier habitats, such as
Monte or Espinal, in the provinces of Catamarca and Cérdoba. However, the author did not include those specimens to the
examined material nor presented the description of the sex of the spiders and commented about the diagnostic features of those
specimens. Indeed, in the case of a single specimen presumably collected in Cérdoba, Goloboff, (1995) stated “A single specimen
from Cordoba, could be mislabeled, since no additional records from that well-collected province exist”.

From the examination of material deposited in the arachnid collection of the Facultad de Ciencias Naturales, Universidad
Nacional de Buenos Aires, we found males and females of S. platensis collected in the dry Chaco ecoregion of Santiago del Estero
province. Thus, we formally report the first record of S. platensis outside its current known distribution range and its presence in a
different habitat. This was achieved by presenting photographs of the specimens and their diagnostic features to ensure proper
identification. Then, to assess the influence of the past (Pliocene and LGM) and present-day climatic conditions on its distribution

pattern, we performed a niche modeling using Maxent.

2. MATERIAL AND METHODS

Specimen identification

The material examined is deposited in the scientific collection of Chelicerata, Departamento de Biodiversidad y Biologia
Experimental, Facultad de Ciencias Exactas y Naturales, UBA (Emanuel Pereira curator). The images were obtained with an MShot
digital camera attached to a Leica S APO stereoscopic microscope and then stacked using Helicon Focus. The spermathecae were
dissected and cleaned with Naclens© enzymatic pills for photography. In the case of males, we removed the palpal bulb and
photographed following the views of Goloboff, (1995) to a proper comparison of shape and keels. The maxillary and labial cuspules
of males and females were counted with the use of the software TpsDig2. Relevant morphological features were compared to those

proposed by Goloboff, (1995) for the recognition of the species.

Modeling procedure

We obtained 28 points for Stenoterommata platensis. The 19 bioclimatic layers for past (two scenarios), present and future conditions
were downloaded from EcoClimate Lima-Ribeiro et al., (2015) at a resolution 0.5°. Past scenarios involved climatic conditions from
Last Glacial Maximum (21Ka) and Pliocene (3Ma), modern scenario includes climatic conditions from 1950-1999. We performed all
analyses covering an extended area of Southern South America to have the distributional range of S. platensis. We predicted the
distribution of the species under different climate scenarios using MaxEnt 3.3.3k (Phillips et al., 2006). MaxEnt searches for the
maximum entropy density using Robust Bayes Estimation and requires only presence points as input data (Elith et al., 2011). This
program produces a model of environmental suitability for the occurrence of a given organism by estimating the relation between
species presence and environmental variables in a geographic space. We ran the MaxEnt using default settings, validated in studies
involving many species and ecological data (Zank et al., 2014; Jiang et al., 2016; Ferretti et al., 2018).

We set the random training data as 100% of the sample, given the number of occurrence records. The output of the MaxEnt
model provides continuous habitat suitability, and hence, a threshold must be set to define the predictive presence or absence of a
species. We selected the “equal training sensitivity and specificity option”, which minimizes the absolute differences between
sensitivity and specificity (Cantor et al., 1999). Additionally, we set the run to 20000 maximum iterations, allowing the logistic
output format to remove the duplicates from the same grid cell. The model maps were edited with the software DIVA-GIS
(www.diva-gis.org). To assess the model performance of the model we calculated the AUC (Area Under the receiver operating
characteristics Curve), which are frequently used to evaluate distribution models based on presence-absence algorithms (Peterson
et al.,, 2011). The program automatically estimates statistical significance of the prediction, using a binomial test of omission
(Baldwing, 2009).

Species 24, e89s1606 (2023) 20f9
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3. RESULTS

Taxonomy

Infraorder MYGALOMORPHAE Pocock, 1892
Family PYCNOTHELIDAE Chamberlin, 1917
Stenoterommata platensis Holmberg, 1881
Figures 1-4.

Material examined
Two gd and two 9 (DBBE-Che 115), ARGENTINA, Santiago del Estero, Tintina, 21.01.2005 (Cecilia Villaruel).

Diagnosis

Males can be distinguished from those of other known species, except for S. iguazu, by the presence of a thin, slender, and well-
sclerotized embolus (Figure 1A-C), along with a curvature along the end of embolus (Figure 1A). Additionally, they can be
distinguished from males of S. iguazu by their slightly larger size (Figure 2) and the more gradual tapering of the apical portion of
the bulb duct (Figure 1A-C). Females can be distinguished easily from those of all other species in the genus, except for S. iguazu, by
the presence of 2 + 2 spermathecae (Figure 3F). In the case of S. iguazu, they are differentiated by the spermathecae, which have an

outer lobe bearing numerous receptacles, as opposed to a single one Goloboff, (1995) and an inner lobe that is longer (Figure 3F).

Distribution
This species is distributed in Argentina and Uruguay. Argentinean records include the provinces of Buenos Aires, Entre Rios,

Misiones and Santa Fé. There is a new record from Tintina, Santiago del Estero province (Figure 4).

Niche modeling

The models produced by MaxEnt of suitable areas yielded AUC value of 0.990, which suggest that an accurately representativeness
of the spider habitat relationships was found. The bioclimatic variables that made the most significant contributions were BIO2
(Mean Diurnal Range) with percentage contribution of 44.6% and BIO14 (Precipitation of Driest Month) with 20.9%. Other
important bioclimatic variables with less contributions were BIO17 (Precipitation of Driest Quarter) and BIO8 (Mean Temperature
of Wettest Quarter), with about a 10% percentage contribution.

The niche modelling projected with present-day climatic conditions (Figure 4A) yielded a suitable area along the La Plata River
basin, mainly in southern Entre Rios province, north of Buenos Aires province, Misiones province in Argentina and western coast of
Uruguay without including the new record in Santiago del Estero. The model obtained under past climatic conditions (Pliocene, ~3
Ma) (Figure 4C) projected its distribution displaced to the eastern portion of La Plata River basin including most of Uruguayan
territory and southern Brazil. Finally, the model under Last Glacial Maximum (~20000 years ago) yielded suitable habitats with a
displacement into the northern and central portion in Argentina, along the provinces of Entre Rios, Corrientes, Misiones, north of

Santa Fe and extending towards the northeast region of Santiago del Estero.

Species 24, e89s1606 (2023) 30f9
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Figure 1 Stenoterommata platensis, male. A. Palpal bulb, dorsal view. B. Palpal bulb, retrolateral view C. Palpal bulb, ventral view; D.
Leg I, prolateral view. E. Leg L, ventral view; F. Leg I, retrolateral view; G. Palp, prolateral view; H. Palp, retrolateral view. K: Keels;

E: Embolus; MS: Megaspine; Cy: Cymbium; Ti: Tibia. Scale bars = 1 mm.
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Figure 2 Stenoterommata platensis, male. A. Carapace, dorsal view; B. Labium and maxillae, ventral view; C. Abdomen, ventral view;

D. Sternum, ventral view; E. Eyes, dorsal view; F. Abdomen, dorsal view. Scale bars =1 mm.
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Figure 3 Stenoterommata platensis, female. A. Eyes, dorsal view; B. Carapace, d

s R ARSI e o T
orsal view; C. Sternum, ventral view; D. Labium and
maxillae, ventral view; E. Abdomen, dorsal view; F. Spermathecae, dorsal view. Scale bars =1 mm.
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Figure 4 Species distribution models obtained with MaxEnt. A. Under current climatic conditions; B. Under climatic conditions
dated 120.000 years ago in the Last Glacial Maximum; C. Under climatic conditions dated 5.3 and 2.6 million years ago in the

Pliocene.
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4. DISCUSSION

In this study, we have confirmed the presence of S. platensis in the province of Santiago del Estero, which implies a considerable
expansion of its known geographic distributional range. In addition, a new habitat type is confirmed in the Dry Chaco ecoregion
which is characterized by a forest with Schinopsis lorentzii (Griseb) Engl 1881 as a dominant species together with Aspidosperma
quebracho-blanco (Schltr) Lyons 1861. Other abundant plant species that are found in this area are Prosopis nigra (Griseb) Hieron,
Prosopis alba (Griseb) and Zizyphus mistol (Griseb) which form an intermediate tree stratum. Dense lower layers of shrubs of Acacia
spp. are also standard (Brassiolo et al., 2001). The region’s climate is highly seasonal, with a dry winter (from June to September)
and a rainy summer. The mean yearly precipitation is almost 700 mm along the year with 80% of the rain falling from October to
March. The mean annual temperature is 21.9°C, and mean maximum and minimum temperatures are 35.5°C and 20.2°C in January
and 23.0°C and 7.1°C in July (Bolkovi¢ et al., 1995).

The only predicted model that yielded suitable climatic conditions for the new populations recorded was during the LGM. This
period was characterized by cold-dry climates with the contraction of the areas occupied by subtropical and tropical biomes,
resulting in the concomitant expansion and interconnection of open biomes (Kalin-Arroyo et al., 1988). However, along the eastern
flank of the Andes, a savanna corridor was formed during periods of cold-dry climates, providing a north - south corridor for
animals and plants (Webb and Rancy, 1996; Ortuiz-Jaureguizar and Cladera, 2006). Conversely, when open areas retreated during
interglacial periods of warm-wet climates, rainforest expanded, which could have influenced the distribution expansion of S.
platensis to those environments.

Probably during the Middle Pleistocene, rainforest biomes were uniformly distributed for the first time throughout the North
and South American tropics (Webb and Rancy, 1996). Arguably, due to the current climatic conditions in the province of Santiago
del Estero, characterized by a dry season with extreme temperatures, this population remained a relict of a more widespread
geographic distribution, and this could probably affect their persistence in the future. This is congruent with that reported from
Ferretti et al., (2018) when projections in the future (2050-2070) indicated that the geographic range noticeable decreases for this

species along La Plata River basin.
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